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List of Instruments Certification for Air & Noise Quality Analysis

No.| Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration | Calibration
Ambient
1 [Orifice Transfer Standard Total Suspended Particulate (TSP) Thermo Scientific G25A Tisch Environmental,Inc. 05072022 5Jul 22 4 Jul 24 -
Calibrator Particulate Matter < 10 pm (PM,) 158M
2 |U-Tube Manometer Total Suspended Particulate (TSP) Dwyer 1221-36-W/M Technology Promotion Association 22P967 12 Aug 22 11 Aug 23 -
Particulate Matter < 10 pm (PM,) - (Thailand-Japan)
3 |Aneroid Barometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 22P2728 22 Jul 22 21 Jul 23 -
Particulate Matter < 10 pm (PM,) (Thailand-Japan)
4 |Dial Thermo-Hygrometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 22H1583 27 Jul 22 26 Jul 23 -
Particulate Matter < 10 pm (PM,) (Thailand-Japan)
5 |Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 24062022 24 Jun 22 23 Jun 23 -
CM19050151
6 |Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 29062022 29 Jun 22 28 Jun 23 -
1201778109
7 |Standard Gases (Mixture) Nitrogen Dioxide Airgas EB0143262 Airgas an Air Liquide company EO4NI99E15A01D3 21 Jun 21 21 Jun 24 -
2015PSIG
8 |Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific 43i UAE Consultant Co.,Ltd. 27102022 27 Oct 22 26 Oct 23 -
1201778116
9 [Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific 43i UAE Consultant Co.,Ltd. 25102022 25 Oct 22 24 Oct 23 -
1201778112
10 |Standard Gases (Mixture) Sulphur Dioxide Airgas EB0143262 Airgas an Air Liquide company EO4NI99E15A01D3 21 Jun 21 21 Jun 24 -
2015PSIG
11 |Carbon Monoxide Analyzer Carbon Monoxide Thermo 48i UAE Consultant Co.,Ltd. 06102022 6 Oct 22 5QOct 23 -
1201778117
12 |Carbon Monoxide Analyzer Carbon Monoxide Thermo 48i UAE Consultant Co.,Ltd. 12092022 12 Sep 22 11 Sep 23 -

1201497733




List of Instruments Certification for Air & Noise Quality Analysis

No.| Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration | Calibration
Ambient
13 |Standard Gases (Mixture) Carbon Monoxide Airgas EB0143262 Airgas an Air Liquide company EO4NI99E15A01D3 21 Jun 21 21 Jun 24 -
2015PSIG
14 |Wind Speed/Wind Direction WS/WD LSI LASTEM E-LOG305 Thai Meteorological Department 260/22 12 Jul 22 11 Jul 23 -
20040039
15 |Wind Speed/Wind Direction WS/WD Scarlet Tech Ltd. WL-21 Scarlet Tech Ltd. 14092022 14 Sep 22 13 Sep 23 -
2205DT0106
16 |Total Hydrocarbons Analyzer |Total Hydrocarbons HORIBA APHA-370 UAE Consultant Co.,Ltd. 08022023 8 Feb 23 7 Feb 24 -
GAL13KSE
17 |Total Hydrocarbons Analyzer |Total Hydrocarbons Thermo Scientific 55i UAE Consultant Co.,Ltd. 25012023 25 Jan 23 24 Jan 24 -
1182920025
18 |Standard Gas Total Hydrocarbons Linde D824432 Linde 09042013 4 Aug 20 4 Aug 28 -




List of Instruments

Certification for Water Quality Analysis

No.| Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration | Calibration
Water
1 |pH Meter pH Horiba LAQUA-PH210 Technology Promotion Association 23CH6 5 Jan 23 4 Jan 24 -
HAOD0081 (Thailand-Japan)
2 |DO Meter DO Horiba LAQUA-DO210 Technology Promotion Association 23TWa7 28 Feb 23 27 Feb 24 -
HE9M0028 (Thailand-Japan)
3 |Conductivity Meter Conductivity Horiba LAQUA-PH210 Technology Promotion Association 23CHA427 28 Mar 23 29 Mar 24 -
HC9L0014 (Thailand-Japan)




RECALIBRATION
DUE DATE:

,———-—\
TISCH

July 5, 2023

wy

Environmental

Cortiloats o Colbintion

Calibration Certification Infermation
Cal. Date:  luby 5, 2022 Rootsmeter S/N: 433330 Tar 297 k
Operator: Jim Tisch Pa: 750.1 mm Hg
Calibration Model #: G25A Calibrator S/N: 1901
Vol. Init | Vol. Final Avol. ATime ap AH
Run (m3) (m3) (m3) (min) (mm Hg) (in H20)
1 1 2| 1] 1.3540 3.3 2.00]
2| 3| 4] 1] 0.9650 6.4 4.00
El 5 6| 1 0.8640] 8.0 5.00}
4 7 8 1 0.8200 8.9 5.50}
5| 9| 10] 1] 0.6780] 12.9] 8.0D|
PP
vstd | astd aa  [yam(Tarea)
(m3) (x-axis) (y-axis) Va (x-axis) (y-axis)
0.9859] 0.7281] 1.4073 0.9956| 0.7353 0.8899
0.9818| 1.0174 1.9902 0.9915| 1.0274 1.2585]
0.9797| 1.1339 2.2251 0.9893| 1.1451] 1.4071|
0.9785 1.1933 2.3337 0.9881] 1.2050] X
0.9732] 1.4354 2.8146 0.9828| 1.4496)
1.98897
QSTD ~0.03691 QA
0.99996
C:
Vstd=[AVol((Pa-AP)/Pstd)(Tstd/Ta) | Va=[AVol((Pa-AP)/Pa)
Vstd/ATime Qa=|Va/ATime
For flow rate calc
3 i
= Pa |/ Tstd = (aH[Tapa) b
Qstd= ]-’\-ﬂ(( g T)J"‘) Qa= I_WI:L-i&H[Tan'FaL -'o)

Standard Conditions
Tstd_ 298.15 oK

RECALIBRATION

Pstd:| 760 mm Hg’

AH: calibrator reading (in H20)
AP: rootsmeter manometer reading (mm Hg)
Ta: actual absolute temperature (°K)
Pa: actual barometric pressure (mm Hg)

s intercept

Key US EPA recommends annual recalibration per 1998
40 Code of Federal Regulations Part 50 to 51,
Appendix B to Part 50, Reference Method for the
Determination of Suspended Particulate Matter in
the Atmosphere, 9.2.17, page 30

m: slope

Tisch Environmental, Inc.
145 South Miami Avenue
Village of Cleves, OH 45002

i adjustment Range ; 0 inH,0 0 36 inH,0

Function:- P " LR R
increasing Pressure

UUEC indication
Appdied Prossure  High-portside  Low-port side AP
[ImH;0) {imH 0] {inHz 0y (nH 0}
000 ooo 000 oo
200 (e .54 192
400 200 -1.88 398
E0a 0o 268 5398
200 4.00 -3588 Taa
1000 500 -4.56 298
1200 G0z -5.56 1188
14100 7.0 055 1388
16.00 BOd 758 16,02
1800 1] .58 1802
.00 leteld -5.68 oz
200 11.08 1068 rdi ]
2400 1208 1200 2406
200 1308 1300 2608
2800 1408 ~14.02 2610
30.00 1508 18 0 30.10
3200 1608 AED4 3212
3400 740 ATO4 34.14
3580 1780 AT I5TH

The urcarianty of medsurement wirs 20,11 inH0
" UUC = Unit Under Cakbralion
* AP = High-port side - Low-port sida
Thea reporied uncerininty of measurement was. based on a slandard uncerfainty muipfied
by & convarsge tactor k = 2, providing a level of conlidence of approximately 65 %

-ola-

www.tisch-env.com

FREE: (877)263-7610

L
ionenslurmun =

Cart.No.: 237967

Seade Inberval ; 0.1 inH, 0y Tha Fifth Estimale |

Page: 2042
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TECHNOLOGY FROMOTHN ASSDCIATION (THAILANT-IAPAN)
CORPOILATE SEIRVICES 3 EQUE
5304 PATTANAK AR 0 S0 18, SLIAMT

Carlificate No. ; 22P567
Page: 1of2

Certificate of Calibration

Exuipment | U Tube Manometar
iarcafachurer: Dyt This cenificale may net be repreduced oiher than in kb,
exgepi with the prior writen apgroval of the head of
Mot 122138 WM Comporrie Senvices % Equipsent Cabteation and Taating Servicin.
Seris Mo =
D N LAE EFM 1782561

Condition As-Recelwed:  Ussd Bam

Recalved Dabs: 09 Augest 202

Callbration Dabe; 12 Augost 3022

Rebaranicn: 2208-0131WEC Bubmitsed by:  United Analyst and Enginearing Gorsukant Co. Lid
Amblent Temperature: [ 23 £ 2 ) °C

TR LR 150 Udomauk 41 Sukbuamvil Road, Bargetak,

Phrakbanang. fangkok M0
Atrmos pharie Pressure: 9010 mbar

Procedurs used The cabbralion was concucted by direct comparison mekaod agars) Prassune Measuring Insinuments
Siarcdard accoeding e in-house calibmiion precedore OF-PHM, vsing ™ DKD-R 61 ; Calibration of Pressure
Gouges, Edifion 132014 " as a guiddines

Condition of this resul of calibragion

1 Fplainnis st

Model  SedalMe.  CerficpoBo.  Dus Daie

1] Prassurs Calbralor PC10ER MP-01 1325 14 Juil 2033

Z.This result of caliorafion was made on requesied st e point specifad by cu
A,0145293 BHID

3. 5cale and corearzion facion s 1 4
4. This instrumend wis s chisan air 8 prisiun sadis
5 This. instrumeni was cafbrated by appied pressum o high-por (=] side and fos-port (<) side open (o aimospheric pressens.
E.This instrument was inslaled in wertical orertation and top of the pressure port was used as the reference level
7.The cerificaie i valid only fo Fe iiem calraied on dale and place ol cakbration
#.This Cerification s iraceable 10 the Inlernational Sysiem of Uil mainlaned al-

-Hatioral Instinte of Matrology Thaitand (NIMT)

Caliorated by ©  Sumil Aussares Apprevad Signaiery | _ __.-'l"‘.ﬂ-En
Issun Date : 14 August 2022 [ | Phaliree

paipal

[ | Swa Suwannasr
1| Attapol Parrach

ienanslumunu
B 0282414

TECHNOLOGY FROMOTHNN ASSOCIATION (THAILANT-JAPAN)
CORPORATIE SERVIE : HILATION AND TESTING SERVIC
5340 PATTANAKARN R

Cartificats Na. : 22F2728
Page: 1of 2

Certificate of Calibration

Esguipmant : Areroid Barormeler
etk Bargo This cerficats mary nol b reprodusd ol A,
gt wilh this B aillen BpprowEl of the hesd of
Miodel | 1 Cosparte Serdses 3 Equipment Caltralicn and Tasting Serecas.
Harini Me.:
1D Ha: UAE &bV, 1522550

Condition As-Rechvad  Lsed mam

Rocaived Date: 20 Juty 2012
Caliration Date: 22 July 2022
Reloranza: LHTDERAWNSC Submitted by:  United Analysi and Engineering Consuliand Co, Ui
Amblant Tamparsture: | 23 £ 2 ) °C
R AL ] 81 Bex Udamsuk 41 Sukhumvii Road. Bangchak

Relafive Humidity:
PhmkRanang, Bangaok 10250
Almespharic Passure: 9010 mbar

Procedure used: The calbrabion was oond
clardl BEoHRENG 10 indhoise alibmtion procedure CR-P10, using ~ DED-R -1 ; Calbmlicn of Pressun

Gouges, Edition 032014 ~ & 3 guidalines

By s EdMparson mehod against Pressure Measuring Insirumanss

i f calibragion
| Fafemnes siandands rsiumenis

Ingtrument Madal
1} Standaed Baromaler D142

Certificate No.
MP-OOTE-22

e Dty
02 May 2023

Burial Mg,

& This instrument was inglaled i venical oreetaiion and cenlor of The dal was used as the reference kvl
& This resiudl of calibrafion was made on requesicd at the point specied by cusiomes

4. Tris result of calioradon instrument was in absolule pressure.

5 Tris instrument was used clean air as pressure medi

.The certificats |5 valid only 5o e dem calibrsted on Gaie and place of calibralion

¥ This: Carification is irnceakils 1o the imernationsl Sysiem of Unil mainiained at

-Hggoral Irsbiuin of Maincloagy Thaland (RIMT)

Approved Signatory : Abfepal P
25 July 2023 | 1Pralnee Prabpapal

[ ] Sra Suwannasn
s
[~ Amapal Panurach

enanslumuny
& 0293209

Calibratad by | Suwit Aussanss
Issus Dabs




Corho: JIPEIE
Page: Jof 2

Besylt of i= Wikhoul Eange ; 80 h#a jo 1030 hPa
fa Scale Intaral ; 1 hPa( The Fith Estimane )
Incraasing Frossure

Appied Pressire DPa) w637 | w6746 [ oreen | vense [ senas [1o0ees| 1oenss | tosi0e
UILIC® Indication (hFa) W00 | SP00 | GE00 | @800 [ 0000 | 10004 | 10200 | HI00
Ertee (RPE) am [ 2m 111 aaa [ om [ an 088 | 08
Decreaning Prassum

|Appied Fressuwe hPa) | 103116 [ 62073 [ inogen | esear | eeatz | evnoa | ser v | osene
LG Indasaticn [hifa] 0IG | 10200 | 100 | 10000 | BERD 5800 5700 .0
Errer (AP} A19 | 073 | o008 | oon | o028 | ow7 | 229 | a3

The urcermainty of measurmen was £ 0,30 hFa
* UL = Lin Undér Calibeation

Thes repasied uscertaisty of measumment wee basad on a standard snceraty mutipled
o 2 coverage ftacioe & = 2, pioviding a level of canfdenne of appravimatety 85 %.

oD
Atfapol F
enaslumuny
a 1116529
Can, No.: Z2H1563
Page.: 2 of 2
T Cali i Withaut Adjusiment
Fumction; Hurmidity measursmeant.
Rederence Sdandard (11w Uncertainty
Temperature  Humidity Reading Emar of Measurement
(3] (%RH.) [WRH.) (%RH} [£%RHL)
250 40.1 42 18 1.6
280 B0 a3 a0 1.8
=50 BOLD TH 240 a0
Result of Calibration:- \Withaut Adjustment
Functlon: Tempemiure measuremeant.
Standard uuc Unecarasnty
Temperaturs Reading Errar of Measurement
e ("G} =] (+°C]
20,00 2.0 .00 o072
apo 3.0 <0 ora
504 ama 008 orz
3098 400 a2 o072

UC*® - Unit Lindar Caiibralicn
The raperted wuncardainty of messusmant was basa on standard unceriainty midtipliad
by coverage laclor k = 200, providing confidence level approximalsly 85%.
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TECHNOLOGY PROMOITION ASSCCIATION (THAILAND-JTAPAN)
CORPORATE SERVICES k& EQUIPMENT CALIERATION AND TESTING SERVICES
SHA PATTANAKARN ROAD 500 14, SUANLUANG, SUANLUANG, BANGEOK 10250

THL. (:3717-3000-24 FAX. 0-17 154454 y rrte——
CALEMATI tae
Certificate of Calibration St bo - znisaa
Page: 142
Exqulprmaet : Dial Tharmes-Hypremer
Manulachansr: Hariga This cantcate may not be reproduced ofmer than in ful,
el wh the prioe wetisn appecvs o the head of
Model : = Gomporate Senices ¥ Equipmant Calitestion ond Testing Services.
Sarial No.: .
1D Ho.: WAE AN D 02547
‘Condition As-Recaived: Ussd Itsm
Receivad Cate: 20 Juty a2
Caliragian Data; 22 Juty 202
I 7 July 202
Reefuramca: 2T-CSBEWEC Submiited by:  United Anslysl and Enginearing Consulent Ca i,

Ambiant Tempersture; [ 35 % 3 § *C
B1 Sal Udomsuk 41, Sukhurwit Road, Eangchak,

Prenkrancng, Bangeok 1260

Relative Humidity: [so430) K

Progedue used:  Cakbrafion wers conducied using In-house caliteation procedure CP-HI2 acconding o companson
with standard chiled mimor sensor for Fumidity measunement funclion and comparison with standand

mrmba for function into humidity | femperaturs chamber,
Gondition of this result of calibratien
1.Aeference standands rsfumants
(instrument Wiodel Earlal No, Certificate Mo, Duz Date
1) Stendurd Chilied Bimor Mygrometer Samor D Priemes 1| JRET RETAE] 17 Sep 2022
2) Standand HumidiyTomparaburs Matar 0 10240757 TH-0125-3 13 Dac 2022

2.The cerificate is valid andy to iha fem calbrated an daie and placa of calbration

3.This Canificaiion 8 iracaabis i ihe iniorational Syswem of Und mainiained ot-
-Malioral ineblute of Standands and Technokogy (NIST], The Uinked Stales of Amarica
-Matioral insitute of Meoirology Thailand [NIMT)

Ffnt

[ ] Crakrtt Wamsanps
[ 1Pomihipas Tameysiul
[ 1Wiporn Tantyawss

wnaslumunu

Callbrated by @ Somchal Durmaes
Issue Date : 03 August 2022

Approwed Signatory

n 02937138
m =" United Analyst and Engineering Censultant Co., Lid,
e E‘ 3 Bol Udomsuk 41, Sushumy® Aoad, Bangchak, Phmihanong, Bangkok 10280
o s e, Tel, 0 2753 2828 Fax O 2763 2800 www.usscorautan zom E-mal: uneSuseconsutam com
Tast Data : June 24,2022
Equipmant : Gas Analyzer (MOa) Modual = Al
Manufacturer :  Thermo Soentific Serial Mumbser : CM19050151
Standard Gas Concentration Biluter Detail
Sulphur Dicxide (50:) 44,75 PPM  Manufacturer : Thermao Scisntific
Hibric Creide (NG 45.33 PPM  Maodel ; 1451
Bethane (CHa) = PPM  Serial Nusiber ; 1180540071
Carban Moncedde: (00) 1007
Cylinder Mo, CC155599
Exgiration Due | 2 30,2002
Referencs Vabua (ppb) m'?‘?:;:r*’f Difference Envar | Percent Error | [%s Error |
Level 1 Zern 0.0 1.3 130 130 1.30
Level 2 20005 100 1019 1.3 1.8 185
Level 3 0008, 200 2018 1.80 08 0.5
Level 4 BIL00% 300 307 L7 Q56 0.55
Level 5 IDU.CIH 400 4L5 0.50 a1 0.1z
[Remark : Measurng Range S00.0 ppb Avetags DOErence (%) 0.95
Acceptable Limit + 5%
. Multi-Point Gas Test Chart |
an
£ o
=
200
g‘ 260
20
130
120
50
]

480

Page 1 of 1

tanms‘l:imuqu



MULTI-POINT GAS TEST REPORT
Test Date ¢ June 29,2022
Equipmeant 1 Gas &r Mode| :
Manufacturer ¢ Thermo Soentific Sarial Mumber :
Standard Gas Concentration
7 PR Theme Sciantific
PPM 148

= PRM 1180540

1007

15059

e crird

Multi-point gas test data

Reference Value (ppb) Differsmcs Error |Pantent Ermar [% Error |

Ay
Display (ppk)

1_ 7 oo 160 1.60

™

g Range
shooeptable Limi

Anatyzer Dsplaviept)

Roelerence value (ppb)

= dasly B gty

Caboulate by

: Udemsuk &1, Sukfumeft Aoad, Bangchak, P g G
Tol 02763 2A28 Fam: 0 2763 2800 wew usscnsulani.com E-mal: uaeluseconsulian com

MULTI-POINT GAS TEST REPORT
Test Date Ot 27,2022
Equipment ; Gas Anakaer | Maodel : 43
Serial Mumber : 1201778116

Marfacture |

Standard Gas Conoantration

Dilutor Detail

00 PP wtacharnr
4554 Ml
Sarial Nu 11E0540071
L8]
EBD143262
24,2024

Muiti-point gas test data
— e CaLEE
(ppb)

¥ | pifference Error | Peseant Error [ %% Error ]

Reference Value (peh) |

Brayrer Disp lay|ppi)

T

Brlessce valie fppb

—4— Aty Dz

Fagae 1 ol 1

enanslumuny

eela1: Cumizd
A LLS

A g

CERTIFICATE OF ANATLYSIS
Grade of Product: TPA Profocol

e hunkc- ECdHitdE iamins Fale wipa: Hunbes  “HR-02i35137-
Tyl derhumbor  EDC12ddn: niardohire | AALCE
Ll "2l - Juriam EeF) - MG nearf esgure 2019 PHEI
FEY™ honbes REEm2- '.';qu Lo DEH SSE-I

Uaa Gl COHORTE 22 gaLr Sethzaller Gena, Lyt 21 2040

Espiratian Datat 1)y 29, 26

bl vz U B9 | ATk b sl
Fiea wubeghy g
Pt ool zeroa s AT Theg s e iy

I}
Gk K Al

. ANALYTICAL RESULLS
mmpanent Rrguested Aerumd Pruleea| Timal Aelabvn Baiy
LonLa -lradi reethad Unu:ar|nary lates
T LT3
o] HUELORITIE
A Loy Ch ]
4l [l

CALIBATION STANDARDS
Led D Cylmilor Mo Cercallkm!

S SOk 502 FRRTH T G o 1 il "E2ZEN
[Eal4d nir Sdng W OELD
FIO T ) 4.3+ PPR: W TRCGEN DRI 1 IR
4B 0z FFR SLAF_R K6 IR = HR 2 3EN

DY K DRSAILa™ i

1|

lalylics! Principle Last Mutipalis SuSkbeylice

¥R TEEd
FIFR HL TR -
1 Lni
1. L

Tl analytjsl L
lere cylinnser m

Arzoulbs veporeed a7 th i e
r s30<ifled shove. 1h

ane zlane maly oy
tarh-l=s <he zest raga,

[ACCREDITED]
CERT A

Bppruved for Ra|‘m¢

LONESLALIRAL

Sukrumy® Aoad. Bangchek, Phrakharcng. B
2HZ8 Fax 0 2

oM E-mall: uasluasoon

ZR00. wewew.

MULTI-FOINT GAS TEST REPORT

Test Date + Oct 25,2022

Gas Anakmer {S0:) Mode| : 43
Thermo SCIENTIFIC Serial Mumber @ 1201778112

Equipment :
Manufacturer

tandard Gas Concentration

Thermo SCIENTIFIC
L4
1180540071

i Dieide {KO]

Multi-point gas best data

Analymas Display
LppBl

ercant Error [% Error ]

Beferance Value [ppb)

450
_ am - w3
)
i
r%\ ~
B L
E 3 T

! 1 5 a5 o 15 A A58

Risferanca valiss (gh

-+ eiyre: Diaplag

Calculate by

Paga 1of 1

enanslumuny



Siruas

FITVRER e RIS

CERYTIFICATE OF ANKALYSIS
Grade of Product: TPA Protocol

Aumarr EDERIZYE 12007 05 Fialé, wirae umaer:
der Auraner ARV nee Vi ume:
bt ey 129 - Dotam 205 - R CAINde” Fraasums:
PEYT Yurer: =202 Nalvz Culer
FeEERRE T GO RO MR 502 BN Sehhzallzp Dabs

E:giratien Catat  Jupy 29, 2024

Al Epaclndey Cuss,
s 1Lt 2L

1274031357671
1244 OF

Al HE e

Edil

Jun 2, d0z1

AMALYTICAL GEFLLES

FRequaested artual Prulie:d Total Rekliha Abuy

Corcwntmbon  Concknlradian Teethad Uty 139

cE IO FI A6EG 5P sl PR TETTY LR, SRR |

CHINITR 400 A i A% ST Tratile Ly B W e
HILFUR 2R D <555 FFW bl B A L MET tanlin Loy i vy
SASECH RurKanz 1020 P ar-nFFu 151 LT HIS T Iovashin LERLE-HE]
H Tiatc n B

CALIMEATION STANIARDS

Typa Sylinar Mo Conzall 'eing J=zorainky Eapimghicy Dabe
HTFA A5 T2 FRRTH Th et v CEN [T
AR D AP IR TH POKI 2SS -1
S B =3t PFRM TROGEM DI | IT0GEN i

e L wll L

E

hn:)rv-en'for Flu-l-aase

Init e
[ - - e —
MULTI-POINT GAS TEST REPORT
Test Date Sep 12,2022
Equipmsant ! Gas Analyzer (OO Modei ;

Manufactures rmo Soentf Serial Number :

Standard Gas Concentration Dilutor Detsil

Multi-paint gas test data

Anabya

Dimplay (ppm) |

Calculate by

Approve by

i

enanslumuny

MULTI-POINT GAS TEST REFORT

Test Date = Ot 6, 2022
Equipment : Gas Aralyzer (00) Model :
Mamufacturer Therma Scentif Serial Number : 10T

Standard Gas Concentr Dilutor Detail

habyzar Disy

Difference Error | Perc

Befuranca |

e tenanslumunu
§§H E%@E :;I%:.’:"?;Eumf Cusizn
T P

CERYIFICATE OF AKALYS1IS
Grade of Product: TPA Protocol

Fart Humarr EDghIAYE 12007 13 Feale,urae Yomaer: 1224081357 67-1
Colivdar duraner: SEdzsy Cyinteyuune: 1244 0F

Lo alony: 129 - Codam 5000 - f Findc-Frageme: 205 =35
PRYT Nurer: 2201 Nalvz Gl £l

3 Mg SOOI S0 B Zehhzalize Dals Jun 2, w021

Requaskad Arina| Pruli-:nd Tokl Rehlthe ALy
CorrHntrabon Concknleatiap Mhethod Lhizartainty Iaics
Fl-k: 0BG S ril CEREN, CRMZE |
P a2l e BT T
<375 FFR (4] Lo Bl g Pl
10ZBFrm 151 RN BT U T LERELRE])
H i b Budun

CALMRATION SLANDARDS

Typa Sxlindar Ha Conzall frasing J-corialinky Expiyhen Date
HTFE' FRRTH TH G adin 4 ELEEH [Ty
AR a0 AP H OS2 1Y e

=A% PRRM TROZEM D Zx I T 125GEL I

32 FFR ZLLF ok CSINTHTROEEN Al

e L wll L

Trizd Dadz Avwiluhis Upon Reguusl
WOTEERD J5 8 20T
DI W T P9 Ay

Tie analerrwl sl rest s capied on ok e g lice -alase 2nly g
the eylir or spacifiee) coove, This Faarh

the west regn,

IACCREBITED)

ey

.
& nprween for Ralaass



THAI METEOROLOGICAL DEPARTMENT

4353 Sukbumvit, Bamgna, Bamghok 10268 Tel. 081-454- 2804, 0-2399-0488

Calibration Certificate

leswed by : Colibralion & Tesl Seclion | Melecrelogical Instruments Bureau
Date of lssme |2 Faly, 2003 Cenification Mo, 26022

Page : | of 2

Object £ Wind apead and wind dirsctian

Manulecturer : L3l

Type g Data Logger E-LDG 306 wind speed and wind direction DA 821

Sevial M. Data Logger 20080039 wind spaed and wind direction 20040180
10 New Mo 1020

Customar Linitad Analyst and Engineering Cansuiiant So. Lid,

B1 Zai Udomsuk 41, Sukfwemyit Road,
Bargehak, Prakanong, Bangkok 10260,
Calibraion Cendiion : Temperalure 251 " Baramebric Pressura 10048 hPa
NATIOMAL STANDARD WIND TUMMEL
: Theemal Anemomater B42 S/N D563
: HOOK GAGE MO 1428 Filol Tutse Theoder Frisdrichs: Typs 000 0000 serial 9723
M.LET, Test Refarence Number 7317241480 + Sranclen Velociy 81 20 - 30 miss

: Ultrasoric Anamometar Modal DA-BS0-3TV (genaar TR-30AH)
Sarial Mumber 110730023 [senser 1 20E26586)

JAPAN  CQUALITY ASSURANGE ORGAMIZATION

Calibeied by : Hg‘lﬁ‘mrr& 5

Mr. Wmcharapa| Satwag Sigood Fromsat

Michinical Engineer

SCARLET | TELH

Certificate of Calibration
WL-21 Wireless Anemometer

Scaibel Tich 13 hovliy coitifies (hal this WL-I1 wirehes: semometer Bsted below wan thoroughly
calbrabed, leited wnd |rapected foliowing the sandard caflbeation. procedure [s-wd-11] and b
within mansfactueer s spacification st the Bme when Tha calibeation is dar.

Cliert: Envir Senvice Co., Ld
Sarial Nou: z2050TOL0E
Calibration Date; 2021/9/18
Calibrastion Expiry Date: 2023/5/13%

The Result of Calibration
ety

Dundations Toleanc Result
o [TEE] Pagi
[X] 18-2.3 Pasy
Y] L7853 Pas.
[E] [Yr] Pasi
51 85005 Pamy
[¥] 0200 Paw
Wit Dirsction
Mawmured Vilie | Amual Value | Desistion Toimrnce iy
4 48 -] Az-AR Pawy
18 135 1 132438 Pass
238" 24 [] 213238 Pasy
EITS ns 1 32114 [T
EE o 1 Hy-y Pass
ctualVelue | Deviation Tofkernce ] Result
[ [T 3xe | a9 | wmsm@s | wm
Achial Vaue Oetation Tolerance Fesult
1005 ] a 1003-4018 Pass
Pryironment condition ©
Aremperatues:__33°C
Relativs humisite:,_55 %

Seatic pressure: 1020 kPa

Thiz cerfficaie may not be pebiithed or reproduced, maiwgl I8 full, unkiss
alriaining parmission i wreiting form Som Scarlet Tech Lid.
873, Mg, 347, Jnd Sec, Meping 1. A, Duan Dt Talpes City 108, Tabwint

tanms‘l:imuqu

THAI METEOROLOGICAL DEPARTMENT

4353 Sukhunavii, Bangna. Banghok 10260 Tel, 081-454-2R06,0-2390-0460

The Result of Calibration

Cenification Mo, 26022

12 July, 2022 Page : 2 of 2
Stnmdard HODK GAGE MO, 1425 TESTED ANEMOMETER
Ultrasanle Anemisseter | Pressere | Vacumm | Velsity Velaginy Correeilon
mifiec ctun 1010 | b s | miBER miser nukee
100 . = = 06 040
302 = = 2 5 32
500 - - - an 100
T4 E - = 64 64
am - - - 85 052
11401 - - = 103 o
{EX] = s - 12.5 [ E]
1501 - - - 1d.6 (C]
.02 = * x 16,5 0,52
2002 E - E 194 42
Wind Aoft Platting Baard. —I
US.DEPARTMENT OF COMMERCE WEATHER BUREAL
WIND DIRETICH TESTED WIND HRECTION
1] 1]
= B
1B 180
L 2m 27

Calibrated by :
Mr. Wastharapol Subwat

Meckanical Engincer

jﬂ' V=7 United Analyst and Engineering Consultant Co., Ltd.
-._.EI 3 Soi Udomsuk 41, Sukinrwi Road, Bangchak, Prrakiencng, Bigkok 10260
it srastuoes a1y T, 0 PTEG 2828 Fau 02783 2800 www unsconsylisnt com E-mual: ussiiuaeconsutan com

MULTI-POINT GAS TEST REPORT

Serial Number : GALIIKEE
Dilutor Detall
Sulphur Dicxide (S07) s PPM  Manufactures
Neric Craide (NO) ) __ PPM Model:
Mathana (CHy) . PPM  Serial Number
Carbon Monoxise [00) [, EeM
Cylimder Na. :
Expiration Date ©
Analyzer
Reference Valoe {ppm) Display (ppm) D#feramce Error (Percent Error|  [%% Error ]
Level 1 [Zem | .00 0.54 054 .54 0.54
Level 2 |[BO00% | 400 36,78 -1.22 .15 3.15
Remark : Measureg Range 50,00 pgm Avirage [WTesnce (%) 1.84
:Acreptable Limt £ 5%
Multi-Point Gas Test Chart
5
¢ e
3 —
?] -—-—-—-—-_
-
_—-’J
.4-"—-—'-_
L]
=52
o et
0 Rifrencn value ipprr) 20 o Display

ey

=7, 262.3

FPage 1 of 1

li]ﬂﬂ'li‘hiﬂ'wfjﬂ




United Analyst and Engineering Consultant Co., Lid.
Suithurmyil Flosd. B

28 Feo O 205 2000 wiw

N THE LINDE GROUF

Cenicale Detals

MULTI-POINT GAS TEST REPORT Certificate Of Analysis
el Gases Ml
TestDate  :Jam 25,2023 e -
Equipment: : Hydrocarbon Analyzer Model = 551 ] 3. Ba
Manufacturer 1 Thermo SCIENTIFIC Sarlal Mumber : 11E29A00ZS _ —_—

Bllutor Detail %
PPM Manufactune i i
FPM Model Avalytico! fmal! o o )
PPM Serial Number
- PPM e v -
DE24432 i
Ay 4,2008

Multi-point gas best data

|j'm|'l'mr Di.sphr Difference Errar | Percomt Error | [% Error | -
Ry |

sed i Ay

Reference Vislise (ppen)

Anglyi rpneors ved i Asay

=3

i

. Analgger Disglayiznm)

o Bffirence vl (pemy 4 +— Anakyan Displny 5

» Calculate by

\ o | . . o
L'r' wad -
Page 1ol 1 ‘l’j L]
tenanslumunu lenanslummuny
PR NOLEHG T FROMOTTN ASSCOCIATION TIAILAKD-TATAN:
TR MRSV SR AL AL GHAT MR ML ST ALyt E CarlHA 2ACIE
HE AT AALA Y Page.: aln
Cadditionm @l ihie calibralicn reenll
1. Rl Slarwand lesburw, -
IGerthint Sl Inrument Sarlal Nr. 10 Ha. Cert. No, Ciu= Date
rege. 113 Ran Caibealnr  heEEMEl CERIHST 220276 T4 ALy 2753
ge g - - _ " PRy —aream = g
CCI’HhCﬂtC 01— {_,Ell.lhl'atl'l.}]l - .I'crmn.'nr.'ln. 4aN2054 - WRI0S4 .42I FoB ET D 2023
e ik Lacsubea [othe ilercalizrg Speesn ol Lol e ke oed alk-

Equlpmant : pH Meter = Tiwualie by Malicng) b v <f Mabclagy O w ), RFT
Menuluclunar: Horiba
2. et - ed <etmmnes Kateanls 1Az /aasureral TESURS 212 EACETD © 1o Bl heeug CHA chom Led
. L A
LR LAGL A2 AP ASO Nabotal Aezreviteien Deanl, Ascresizg He AR1935
Berial Ho. o | ALDIAE ]
IDHG. 1ISF =4 AT 41PN 5 4{FF b jtH TRk BTzl Jalution Manufaciurcr
pd < .00E LEA R
i '
Gonitien As-RrcAlien: Uzl e pd 5,997 [Fa rhzm
Racelved O2ta : T4 danang FOFR 15005 LFEA rham O e 20N

Calibrution Db -
Roterenes

Subeniited by -

Amibignt Trnpermly=:
RALathra Himkd Iy @
Catibration Praccdurc:

Callkbeabkad By
Apprewad by

[/f' Malee Gulkiiea
{4 Eallhip b3 agrasl

PopwarskaT Largan Al

Izsuc Date -

The Uncerluintes are i o confidenve prohabil

o

Sppaaalil 1z lrel s Ve 3 o

R NFPLYPFLN

£ e ary 250
236 -IEONEST -2

n e repst e L ey oo el
3 Sei Ldemeuk 11, Soklardl Rosd,
Sangrhak, Parakkarnae Ba-gaok
28 _ 25T
Fleri-

1 - FALER M

2 GHE Ly et incoseremenl ailn s ardme:
ki caliziahe s Sivssl e m el will
A= 1A AtErRer materal JGH)

- O

o ard tnrmarcins

Fallhp Tl izrisl

Ml -

Approved Signatory

10 January 2023

il ol apeengitaabels S50
ARl ez Atk v e

o 20 U, Sin e Tonleg Surins

tnenslunugu

3. Thiz walificals = vv s wily G e ile
Calibrativn Resulis

Funutivn : 0¥ Measuremsnt
Petlawing elandard curve by Flcks at pH (4, 77,100

aliiabed o e =i paace o calbnalivn,

Nominal | Standard | Wincarteingy o Coverape
Linit Under Walue Volage | Retual Raading Meanuramant Taslor
Calibration Input Jern | "
rH my mif pH
pll Hwar 4.20 177.4a 17T 4.5 0.0 200
Sh FACCT T ooc | aA (%=1 LPSH 2.0
T rlelr] a1 £.2E lLixd ]
0.1 -T7AS =177 1021 1138 20

LonasluATuR




TECHNOLOGY PROMOTION ASSCCTATION (THAILAND-JATFAN)

CORMRATE

VICES 3 1 BQUIFMENT CALIBRATIN AND TESTING SERVICES

CertMo.:  PACHS

Page: nefd 514 PATTANAKARN ROAD S0 18, SUANLUANG, SUANLUANG BANGEDK 10250
Callbratian Rzsults TEL. 0-2717-3000 FAX. 0-2719-9434
Function : aH Measuremem
Farfotning tvras Liisihe s &0ah dard curee Ly Jeith Buhar nolninal pH &, 7T 100
Unif Under StanaEw pH Aciual pll | Actual my¥ | Ungadainty of | Cousrage c":m'f ?T’:ﬁ
Calibration BuMer Saluten Reading | Reading | [H Manzuramsn|  favtor i
dmvh iLH s . -
pH Elauz 1502 n 195 00085 205 Certificate of T%tlﬂg
aoh s ) 2 - s
S'hes ARICIO0NE ) B 3G 321 .01 2.0 Equlpmint : e i
G.BS7? 0 =35 n.m1 a.co
‘0IE -02s | -2osz 0206 200 Manufacturer Harioa
Madlel - LAQUA-DO210
Funidion : Tarnperaturs Magaureamant Siaclil His T—
erial 5
[*1 Wiithou! wdjustimnl i R
Thiz eqeiprne il eas anngdee wilh Teperalae Probe, 10 Mo, @ UAE EFM.013/2563 (EFM.DO 0263}
Pl : Received Date - 27 Fabrusry 2023
Tost Date ; 28 Fabruary 2023
102 e, Reference - Z302-0P4WSC-1
13 Submittad by ; Linited Anatyst and Engireering Corsultant Ca, L,
a5 3 Sal Usomsuk 41, Sukhumwit Road, Bangchak,
Phrakhanong, Bargkok 10280
: l Labaratary Candition @ Temparalure {2525 ) °C
. .
Gallbratlan Samdard L1 Ertar Unerbainky of | Cowcrage Humnidity 155 + 20 %
Paolni Tenperaturs Recading reasurernenl factar % S _
s e e ) [P " Test Procedure - Ini« house: method @ CP.CHE
e ! ' = by Comparison Tedmique with Axide Modification Meihod
Sl 25 ad il BT [ L} 2.0n1 ’
A0 37001 i i L1z 20 Tonc e LMool ad
k1) S5.005 -foA o.13 A

Remark : - UUES = Unlt Unetar Catlbratlan Approved by : ik, .

Approved Signatary
i oo urzeilary ol nesslienmiar, was eeed on g Anda ol uacatalaty rubpled by 5 covarsgs

Tzl b, przviciig o ewel of conlideree of oo lly 95 55, (# ) Males Butkruea

[ ) Saithip Meangmai
-000- [ )Warakom Lemgagtrakul

lesue Date 3 March 2023

nensluniiiu
wnasluaugy

o B 0308928

¥ 5
TECHRNOLOHGY PROMOTION ASSOUIATHON (THAILAND-JAPAN) HB@&R
CORMIRATESERVICES & EQUIPMENT CALIBRATION AND TESTING SERVICES '-'
5 o
S345 PATTAMAKARN R 1, SURAR L AR, AL ARG B S TN

ASL-E 8T en

Cert.Nao.: 23TwWd47

rax i CALIBRATIH 88
Page.: 2 of 2
Condition of this result ef calibration Cart, Mo, ZILM30
Paga.; 1af 2
s s -
1. Reference Standard inirumerta Certificate of Calibration
Thie carlificalion is iraceable ta the Intemational System of Unit throwgh the relerence slandands
laboratory of Irdustial Calibralion Center, Technology Promation Assaciation {Thailand-Japan)
Instrumaonts. Serial Moo 10 Mo. Certificate No. Due Date Equipmant ; 0O Matar with Sensor
1) Buraite . =T 21061389 25 Mar 2023
Manufactures | Horiba
2} Balance 26143784 140RCHN4 Z2MMST 20 Sap 2023
2. Stardard Material ;- Modal LAQUA-DOZI0
Material Manufacturer Lot.Ko. Asmay Sarial Ho HEDMODZS
Sogium Thiosulfate pantabydrate Meros AMITEIZE 100, 2%
D Mo, UAE.EFM.MAR563 (EFM. D0, DR0ES)
Result Dissolved Oxygen Meter Adjustment With Alr 100 %
Bubmittad by ; United Araifyst and Engneering Corsultant Co. Lid
Déssolved Oxygen Probe No.: AREGEO0H] 3 Sai Udomauk 41, Sukbumit Road,
Bangchak. Phrakhanong,
Titration Method DD Matar Bangkak 10260
Standard Deviation N R
iAzide Modification Method) Reading Lecation : TP On Site Calibration Labaratony
{mgiL) L) |
imah) Lot ) Racaived Orde | 27 Fabruary 2023
Calibrated Date 3 March 2023
B1Z 812 0.0063 Ambient Temparature : (26410 )°C
Realafive Humidity : [0 20 ) %
AG Lina Valiages . (2022 )W

This report was certifled only for the irstument we lested 1| is alowable jo use for study Calibrated by Kunehit Promprad

the: system efficiency, Tha ervronmental impact control ard present to arganization it may cancerned
I-.|m'.|. |o wss far adw:_r.s..ng ard mefarmal purposa is prohibited. This report may ol ba reproducsd Approved by : % Y
alhes in full, wihou! wrilbten approval of the labaratony i

d Blgnstary
{ ) Pormthippa Tameyakul

. { 4] Madse Bulkrues
T [} Suwit Imjsi
Issue Data 8 March 2023

The Uneertaintics are for & confidence probability of approcimately 5%

Tk

wnaslumuRu wnaslupuRy
a 1150779 A 0051784



Equipmant : DO Medar
Condition As-Received ;  Lised Itam

Reference : 2302-0844WSC-2

Procedure Used ;-

Calbraticn we che

s CP-0T01 5
alura Bath

using In-house calibration pee

rial Plat
Tha tempsa
Condition af

Resistance Tharma

mebar { IPRT | inta Te

ure scale used was based an TS890,
& result of callbraticn

1. Reference s ard instrument:-
Insdru; Serial No
1) Dagital IO e ATBESZ
2. Th date and place of cakbration
3. am of Linit
Result of

Function ;
This ir

SINL: SKSGOE0

Calibration - =
it e oot
{<) (£} k
| 0.004 e | 2m
| 0006 | 0.16 200
| i oooz | 0.16 200

UUC* : Unit Undar Callration

The reportad uncertain

alio
Wil
'
enasluAmuR
a 1151552
CurlMa.: 230H427
Page.: 2of 3
Londltlan of this rasuil of eallbratian
1. Releierue Skardad nsiramel -
Inslrumart Sarial No. ID Ne, Ceertilizate Ko, Due dair:
*1 Trirnurieler RLEEEE  SORCOIT 2404 17 ApF 202
2] Ref. Sld"Farmomelr 1822051 11GRC04 Bl ] 27 sl BIE2

Tha CARFFAhOr [ acatle 10 0 Il oral Syebasr o0 Unil nainzined ol
- Tracaache o Metchal nelilabs of Rl oy O laikae), MIMT
2. Carllfed Ralaranse M erias -

- Cardusreity SRR $0lukor, GHA ¢ 1an Lid., “ha redslcenenl 2olle o Ireceable e 31
Urunyin GRA alur Ll AMELASD katapal Arcditalin Hosm, Accetibad Ko, AR-1525

Conductivily Sclutlon Manufacturar Laf Hex Exp. date
P10 pfiem CPA Churn APERAR i T T T e )
U HB) PR P4 Chgra [EExE B0 Jura 2023

- Carval Carchuclivity salbrsran salsicn 160 pEralLs oy Water zalh (250,17 '
3. Thix cetfcale s valid maly o e bem cslibraied o dabe and pace of caliet .

Califwation resuli=

Fungtion : Connucdly ity Meaeurarbant

1+ Abor Adjustmont at 1443.0 pSicm
Toenducthvity Ekctrode Sorial No.: 9E3FHIG

| Standard Belprg Lojlustment Attar AdIUBMEME Uncerizinty Cuverage

| Canductully Seiution UUCT Raading LILAC* Reading nf MaBsUramant factar

| 12 ¥

| 11130 wSiem 14085 s 15 pEren 4.2 nSimm ALl
AN MEer 12.’-9_'r5"r.:1| 12415 T Sem ﬂju&i FIE2IN | 2.0

Remark - UG = Unil Under Calibrakon

Mok,

\enaaslaman

TECTINOLOCY FROMOTION ASSOCIATION ITHAILAND- TARAY)
CUHPORATE SFRYICTS 1 FULTFVRNT LATSIR LN UMD TESTIMNG SERVICES
ATAAND RamGEOE Lo

HSL-MEESEITIEE
1 A DLATION 1204

Giort,Mo.: 250F42T

Pagaz 1203
Certificatc of Calibration

Equil parsant = Condue ity M

Murufuctures Hrih:

L Ladba-elzin

Seral Ma. : F2aL0s1q

IDHo. : LAE SFR.DOT2SES(CrRLECT S e

Condilion As-Reurived: Lead -s=m

Recalvad Date ; 232 Wanga 2027

CRIlDraticn Dele : 29 e 2033

Rafarence 28] HIWED -1

Hirhmitad by ; Unitea Annlys: ard Frgqieacdng Comnsanl o, L,
3 Lai ddearsus 21, SuzuTet Hinsd, Basqahak,
Flizahleansiy. Ganghkow 10260

Ambicnt Temporatues 25 L a8

Relutive Hunidity : 0 £ %

Callbvaticn Prouedune: In-rALEs methsd |
= LIPGHE By il oz el
WIS OrTes Felareoe inaleia (SR

= GP-GHE byt GOt & =i

il slerndn = herriamzser

Callbratod by - ve3le K Srilhedan

\

Apnraved by : ks, -
Approved Signatory

[/l Walcz  Hutkruz

[ 18ailhp ‘waigna

[ ) Warskorr | omaageak

Isue Oate 31 March 2023

Lhe Univclaintics wre lir o conflene, prokahdline of appeosivatel: 455

R T R P S R P PRy )

A3 Ejanzzan Lale

Lo e

ienasiysauay

Cert.Mo.: 23CA4E7

Paga:do'd
Eallbratlon Resuls
Funcilon : Temperature Measurcmant
§ "1 Without adjustmenl
This rauiparal was sooresnd @b L emparahing @rba;
- Kade [ie] ]
maral Mo
Crirrmeroion <l prodes,
Al LA L]
Jlapaekar B 16 I
- hmireesicr Cepsn 1N iy
Calibration Afaniargd e Uncerlaindy uf | Cowarage
Foint Terparature Readlhg Ervar M=azurcment Taetar
= 1°cy et ey 2t i
P 2500 2E01 -0.001 | 013 | zaw
oo 9.5 et} 0.001 .11 | R0
5. 24,092 Ed 0.001 13 | =20

Ranmark ;- M = Uni. Under Calibiration

“Pa cepoted arcarleinle T reasererronl vee based or o sanedend uicetainoe mosaliod by 2 soeerana
faxda L, peosfdag @ level of coniidense o appiosicaley B5 W

=olio-

W

ienaaslsseannu



TassnsudnUingidenunun fufingn WBNE uaghiuiingn STE wlashsauuunmneiay Lad/a3 s1neidesys

uazdunerinn Jminmesysal seriadieuunsay - fguneu w.e. 2566

uStm Bla loseunt Sveaiwa (Usswdlne) s1in

lususasaauiiisuiniasliauseiniesujuants dmsunsiainaunwdindoy

No.| Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of Remark
No. Calibration Calibration*
wiesleusziviasUfjiAnisiiaszit dmsulaszinunmenmaluusseinidlagiily
1 |Analytical Balance Huarea3sIu (TSP) Mettler-Toledo AB204-S / Mettler-Toledo (Thailand) Ltd. TH2058-097-040722- 7 Apr 22 6 Apr 23 -
(Readability 0.1 mg) duazeosuunnliitiu 10 lunsey 1128312528 ACC-TH
2 |Analytical Balance (PM-10) Mettler-Toledo AB204-S/FACT / Mettler-Toledo (Thailand) Ltd. TH2058-098-040722- 7 Apr 22 6 Apr 23 -
(Readability 0.1 mg) B108115858 ACC-TH
wasfiauszsasufuRnsiinssdt dwiuiasssiguaini
3 |Gas Chromatrography - a13ngu BTEX Bruker 451-GC / BR1201M099 World Tech Enterprise Certificate of 19 May 22 18 May 23 -
Mass Spectrometer (GC-MS) 1udu (Benzene), Ingdu (Toluene), Scion Scion-SQ / GQS1203F021 Co.,Ltd. Calibration
LvdaluuTu (Ethylbenzene), CP8400 / BR1203M331 PM/OQ
Leduitamun (Total Xylene)
4 [lInductively Coupled Plasma- naulavenin - Agilent System ID:G8015A Agilent Technologies (Thailand) Preventive 30 Nov 22 29 Nov 23 -
Optical Emission Spectrometer pgm (Pb), dnifia (N, wuisen (Ba), Technologies GBO15AA / Co. Ltd. Maintenance
(ICP-OES) Usevianua (Total He), Fauion (Se), MY1803001 Checklist
5 |Atomic Absorption yo9Ae (Cu),kalenila (Mn),dened (Zn), Agilent System ID:G8432A Thailand Institute Of Science MTC.ACL. No. 7 Mar 22 6 Mar 23 -
Spectrometer (AAS) AN (Fe), Iy (As), waaiey (Cd), Technologies AA240FS / And Technological Research (TISTR) 486/65
Lasilenengzanaun (Cré+) MY13160001
6 |Conductivity Meter s lW(EQ) SI Analytics Lab955 / SPC Calibration Center Co.,Ltd. C24220084 22 Mar 22 21 Mar 23 -
ALAN (Salinity) 16300356
7 |pH Meter mAnudunse-an (pH) Mettler-Toledo Seven Easy 520 / National Food Institute, 2201793-001-01 1 Mar 22 28 Feb 23 -
Qiu‘my)i (Temperature) 1231155210 Ministry of Industry, Thailand
8 |pH Meter Hanna HI2211 / National Food Institute, 2202097-001-01 16 Mar 22 15 Mar 23 -
Instrument 8165345 Ministry of Industry, Thailand

uin glwda wowwndad uaud 1Budifloss aeudauauy $1na

wasd Judn1siesziunasgu ISO/IEC 17025

Certificate Page 1 of 2




TassnsudnUingidenunun fufingn WBNE uaghiuiingn STE wlashsauuunmneiay Lad/a3 s1neidesys

uazdunerinn Jminmesysal seriadieuunsay - fguneu w.e. 2566

uStm Bla loseunt Sveaiwa (Usswdlne) s1in

lususasaauiiisuiniasliauseiniesujuants dmsunsiainaunwdindoy

No.| Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of Remark
No. Calibration Calibration*
wiasfiauszsasufuRnmsiinssdt dwiuiaseiauaminfiany uasildhu
9 |Analytical Balance Yasidenlelnsansuauiimmn (TPH), Mettler-Toledo AB-204S/FACT / National Food Institute, 2203120-001-01 1 Jun 22 31 May 23 -
(Readability 0.1 mg) Yrsfunarlediy (OIl & Grease) 1129361010 Ministry of Industry, Thailand

10 |Analytical Balance Ypaudauviuany Mettler-Toledo XSR205DU / Technology Promotion Association 22MM210 26 Apr 22 25 Apr 23 -
(Readability 0.01 mg) (Total Suspended Solids : TSS) 009071872 (Thailand-Japan)

11 |Hot Air Oven vaudsazaneni1vianun Memmert UF55 / Technology Promotion Association 22TM1490 19 Oct 22 18 Oct 23 -
(Total Dissolved Solids : TDS) B216.1666 (Thailand-Japan)

12 |Incubator uuafliSenduilrealadnesu Memmert IPP 260 / Technology Promotion Association 22TM563 7 Apr 22 6 Apr 23 -
(Fecal Coliform Bacteria) V615.0187 (Thailand-Japan)

13 |Incubator Memmert IPP 260 / Technology Promotion Association 22TM6T72 5 May 22 4 May 23 -
V616.0066 (Thailand-Japan)

14 |Water Bath Memmert WNE 14 / Technology Promotion Association 22TM333 17 Feb 22 16 Feb 23 -
L416.0606 (Thailand-Japan)

15 |Water Bath Memmert WNE 14 / Technology Promotion Association 22TM334 17 Feb 22 16 Feb 23 -
L416.0612 (Thailand-Japan)

16 |Analytical Balance Mettler-Toledo MS603S / Mettler-Toledo (Thailand) Ltd. H2058-096-040722-ACC-1 7 Apr 22 6 Apr 23 -

B0070110311

17 |Auto Clave ALP CL-a0L / Technology Promotion Association 22TM681 27 May 22 26 May 23 -

808763 (Thailand-Japan)

Due Date of Calibration* : fMuuanuLAUNTERUBUUTEINU adetiasas 1 ASY

uin glwda wowwndad uaud 1Budifloss aeudauauy $1na

wasd Judn1siesziunasgu ISO/IEC 17025

Certificate Page 2 of 2




Calteption Cartiicain 1D
THAES-D T4 0T 2R-ACC- T

Matier-Tolscin (Thatiand) Lid

B4 - 24805 Lacaile R, Basgra Tai Sup-Dwmict
Bangra Duic, Bangkok 10365

+0 272 032
MT-TH Seracebupoongieloom MBL B8 TE: VIS
CALBRANON 0362
. . .
Accuracy Calibration Certificate
Cusiomer
ey Uit Adalyst and Engaeing Cont e Co L2
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Pre, T + Bakreeript "Meas” = Messunement candition
Q,,_:Qm,n?,Lu-;—"E gk .
wax Raf + Bvbscript "Rei™ = Roforenos sonditson

Comdition As-Received ; Lsed ltem

The: renilis and o iy with specification coly relnie 1o the item olibmted,
Traceability of Cerdificate ;

The Intersticesl Sysem of Units {S1) teough
NIMT Ceriificase Mo, MW=0013-22 for Mass Flow Calibrior (20 SCCM) Serial No, G300971 G20, Doe 12-Feb-24

End of Certificate

Poge 3 al'3
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Cart.Mo.: 2aP05A
Page: 2012

Rusnaslt of calibralin.- Whhoutadlusimen Bange ; #00 5P to 1030 hPe

Fi - Absoluty P Soaie Interepl ; 1 hPa { The Fifth Estimats |

Incraaping Frasiuam

[ Apgehod Pressure (hWPa) 05E50 | DEOS% | 08035 | DE0.XS | 9009.01 | 109115 | 1020.84 | 1001 43
UUIC* Insieatan (RPa) w0 | oo | ssan | weos | woaeo | 1ovoo | snzcn | 100
Ermar hiva) 1 a0 a4y o3 | 23 | 403 | 446 | o | 148

Cncrasing Pressuns

[ Angtied Pressure {hfa) son.as] 102160 [ 1012161 100238 | 982147 | sa2zo | erane | s
ULIC" Indieatan (APaj) 300 | 10305 | 040.0 | 10000 | B8O 0.0 8ra.0 w00

Emar (P 45 | 181 | 216 | 238 | 217 | 220 | .08 | asa

Tl'\iulﬁﬂlﬂl' of Maswemant wis + 030 hPa
" UILAC = Unkt Minder Cafibration

The repated wnoemmnty of massuemem was bassd on 3 sandard uncartainly muitisled
by i convintigan facer & = 2, geoniing & W of confidence of approsmalely 55 %

000

Attmpal £

ene ey

DIRPORATE SERVICES 51 EQUIFMENT CALEBRATION AND TESTING SERVICES 3

i
o

TECHNOLOGY FROMOTION ASSOCTATION [THAILAKD-TAPAR) 'M:i_‘“’gi

A34M PATTANAKARN ROAD S0 1K, SUANLLANG, SUANLUANG, BANGEOK 1025 fﬂ‘\};

TEL 0-2717-3600-24 FAN. 027190484 WAC TEM.TIRATCIE
CaLpaaTOn o
Certificate of Calibration =~ Sefesie No.” zbinss
Page: 10/ 2
Equigment : Apgroid Baromeber
e Bargo This castifican iy vel b reprodiess ather tan in ful,
AREaE VAT UG PG Wt n appeoal of the kead ol
Moded - Compoarale Senvicas 3 Equipment Calbration and Tasting Services.
Seral N
10 Mo UAE ANV 12202550
Condition dx-Received! Lisnl e
Heceived Duto; 26 May 23
Calibeation Date: a2 S TS
Ratarence! 20O SWED Submittad by:  Unhiad Aralyst ard Enginsanng Consuiant Co.Lid

Amblent Temperature: | 23 £ 2 ] °C
|60t 1B)% B Sai Udomsuk 41, Sulkdurmi Road,

Bangchak, Phrakhancng, Bangkok 10260

Rulative Hurmidity:
Atmospheric Pressurs: 1007 mie
Procedure used: ‘The calibmtion wos conducted by dreci comparton maihod against Prossune Maasuring Instumenis

Standard scocording ta in-hause calbration procedes CR-P10, using * DED-R &1 ; Caflbmtion of Prossure
Gauges, Exition 032014 * &3 & guideines

Condltion of this ressill of calibration
1 Refoance siandarcs instumants
fnstrument Maodal EBarial o, Cortificate Mo, D Dabe
1) Stwndaid Baromalir DPIta2 {azzsoioan MPO0-2E 03 May 3004

2.This instrument was instalied in vortical crentation and conter of tus dal wos ussd &5 P elenenco lovel
3 This resul of calbeason was mane on mqunstea 3 the pairt speciisd by Gestamer,
4 Thes st of callnason instrumant was in ahsclng pressure.
5.Thin el wos Ul Cliie Al a8 préasss madia.
. The cedificale is vald only In e iem calbrsti of 483 and placa of calbration.
7.This Genification is iracostie i the janal System of Lnk el ThEugh-
-Naticnal Institute of Motroiogy Thaiknd [NIMT]

Callbratod byt Suksan Khanam Approves Skgnatary : Altapsl P
Issue Date : 0 Juns 2023 [ |Pnailnea Prabpaipal
| |5un Suwannas
L Aapes Panuracn
enaslumuAl
n 0316955

SR PATTANAKARN ROAD SO0 1R SUANLLANG, SUANLUANIL BANGKOK (3251

A,
TECHNGLOGY PROMOTION ASSOCTATION [THATLAND-JAPAN) 3
CORPORATE SERVICES 3 EQUIPMENT CALTBRATION AND TESTING SERVICE
S
TEL {(-2717-3000-14 FAN, 0:1719-0484 - RRGTIECTIRTRIE
CALEAATE

Certificate of Calibratipn =~ Sertifate No.: 2w

Page: 1ol2
Equipment : i Thismme-Hygramessr
Mamuta i a8 This catfizate may not be reproduced olfier than in ful,
@aepl wilh the priorwriten appecsal of the fead of
Mool : v Corperale Sendces 3: Equipment Calbraton and Testing Sersices.
Sarinl Ho.; -
10 Mot UAE AR, 13052550

‘Condiiion As-Receivad: Lisad llam

Recesved Date: 26 May 2023
‘Callbration Dabs: 30 May 2023
o3 088 Sy 2OY
Refarence: 2905-0OUAWSE Submitied by:  United Anaiyst and Engnoaring Consutant Co. Lid.
Amibsiard Tomparaiurn; [ 95 2 33 °C
Raltive Humidity: [ 50420+ % B Sol Udomsuk 41, Sukraren Road,

Hangsimk. Pimbterong,  Banghok 10250

Protadune imedt  Calbvason wern conduciod using in-house calbration procsdur CPSH0Z acoording fa companson
wilh mancand chilled mimor sansor for humidity measuramant funcion and comparison with stancard

proba for functian infa humidity / iemperatune chamber.
Corsdition of ihis result af ealibration
1 RehEanch MANIANE ISP
Instrismut Model SerislNo,  CortificateNo.  Due Date
1} Hpgre-M2 Dow Poini Monfor 5112 2360188 2070 OF Mg 2023
2} Handhaid Tharmometer WEh Sansor 1523 240078 IS 15 Mai 2028

2.The corificain bs wakd only o the Hem calbrated on dale and place of caliraton.

2 This Corlification |s Fmceable |o e imematioral Sysiem of Unit maimained through:
~Hafienal Insthuia of Blandards and Technaiogy (NIST) , Tha Unied Staies of Amaric
“Technokgy Fromation Asscciaiion (Thaland-Japan), NSC-ONST Accredited Mo, Calibralion 0008

Calibraed by Somchi Durmwor Agproend Sigrstory © ﬂ J —
o Date s 07 e 223 ' ] Creakrit Wamwwanga
[ 1Pomthippa Tamesyskul
| ]Wipom Tariiyawd
'
enasluAmuAN

s 0316274
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MULTI-POINT GAS TEST REPORT
Test Date + Mar 28,2023
Eguipment Model ;

M fact une Serial Namber ;

Diluter Datail

Standard Gas Concentration

Anadyzes
Display [peb)

[%@ Error |

Difference Error Percent Ermar

| f-fpprove by

wnms'himuqu

Test Dake

: Mar 22,2023

Gas #

Manufacturer :

Standard Gas Concantration

Tharmo Scentific

nce Value {pph)

Serial Nuenbr :

MULTI-POINT GAS TEST REPORT

Maode| 421

Difut:

Miilti-point gas test data

Analyrar
Display [pph)

Hpprove by

&iag

CERTIFICATE OF ANALYSIS
Grade of Product: TPA Protocol
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United Anakyst and Engineering Consuitant Co., Lid,
3 Eal Udomsuk 41. Sukhurmii Road, Bangohak, Fhrakhanong, Bangiok 10350
Tel O 2763 2828 Fax 0 2763 2800 www.ussoorautant oom E-mal: useSussnarsultant com

s =" United Analyst and Engineering Consultant Co., Ltd,
—H
|3 5ol Udomsak 41, Sukhumwt Road, Bangchek, Preakhanong, Bangka 10250
e Tol 0 2763 2826 Fax 0 2763 2800 werw.maconsullont com E-mal uasShuasconi it com

MULTI-POINT GAS TEST REPORT MULTI-POINT GAS TEST REPORT
Tast Date : May 32023 Test Date : Apr 25,2023
Equipment : Gas Aralyzer (501) Model : 43C Equipmant = Gas Aradyzer (507) Modal : 43c
Manufacturar : Thenmno Ervirorenental Tretruments Serial Numibsar : 43C-62736-334 Manufacturer : Therma Errdronmental Irstruments Serial Mumber : A3C-TEa5-383
Standard Gas Concentration Bliutor Datall Standard Gas Concentration Dilutor Detail
Sulphur Ducceide (503) 44,68 PEM Manufactuser : Therma SCIENTIFIC Sudpher Dioside (S04) AEE PFM Manufacturer Tharmn SCIENTIFIC
Hitric Chdde (NOY 5,94 PPM Madel L] Mitric Qoade (HO) 45.54 PPM Madel: 146
Methane {CH) PER Senal Number 11EDE40071 Muthane (CHa) - PPM Senal Bumber ; 1180540071
Carbon Morcedde (00 2848 Carben Manmede {0} 846
Cylincler Ma. : EB0143262 Cylinder No. : EBDL43262
Expration Date ; Jun 24,2004 Expiration Date : Jun 24,2024
Multi-podnt gas test data Multi-paint gas test data
Reference Value (pph) ""'";‘;;E;"’"" Ofterence tror | Percent mor | (% Emor | Reference Value (pph} sty 1y | pifferemce Errar Percent tror| [ ror |
Level 1 Tgaro 0.0 00 000 .00 00 Lol 1 zem 0.0 0.0 0.00 .00 0.00
Lavel 3 |20.00%% 1000 a7 1 L.67 L67 Lewel 2 [20.00% 100.8 101.5 1.50 148 1.48
Lovel 3 [a30.00% 0.0 013 1.30 .65 [ Level 3 [40.00% 200.0 2017 .54 0.84
Lovel 4 160,000 EL ] J01.9 1.50 0.63 063 Level 4 |60.00% 300.0 301.3 ! 0.43 0.43
Laval 5 [AO.00% 4000 400.0 0.00 [ | (1] Loval 5 [A0.00% 0.0 £00.0 [ | .00
Remark : Measuring Range £00.0 ppb Mg DFtemence (%) | [E] Remect. : Measurrg Range 80,0 ppb | Awverge Cefersnca (%) 0.55
o i
Areeprale Limd & 5% :Accegtable Lk & 5%
Multi-Paint Gas Tast Char | G [Mustti-Point Gas Test chan]|
g 1 ! — 5 | [
2 " 350 — -+ = E—
= - 1 % 1 |
& e B W E
& E] —
5
£ E
5 H
i T
(- ! 100 Lo o =80 300 35 Fl T oty . T
Rifurance wales (peh] i < ey o o - i
Fesference vakie fppb)
<= Aubyser Dinplay ” s —
P —— ]

Calculate by

Lk, K

Page 1al 1
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15t Inoglin s THAI UNIQUE CO., LTD.

ST
N
" £0-82 oundszeiiflne uvasuiayumsnn eawIsun N3amne 10200

£0-£2 Prachathipatal Rd,, Bangkhunphrom, Pranakomn, Bangkek 10200
Tel, (-262040191 <6, 02280 | TR, Fan (F2280-1788. F-mail © thawan@ihaisribue.com, Websiic : wew thaiunigue cam

Lab Service for Reliability

CERTIFICATE OF CALIBRATION
GAS CHROMATOGRAPH MASS SPECTROMETER

Equipment Operational Qualification Report Certificate No.: SV2305/21210
Customier: United Analyst and Engineering Consultant Co,, Lid.
Address: 3 Soi Udomsuk 41 Sukhumvit Bd. Bangchak

Report Mo. SRS I0 Phrakhanong Bagkok Thailand 10260
. Instruments Model: M5 Scion-50) SN GOSI203F021
Eqliprvent s GC 45160 SN BRI20IM09S
AUTO SAMPLER CP8400 S/N  BRIMAMS31
Systern Model 0 Standard Reference Number: 393065201
Procedure Document Number: 394207000
System ID GOS1203F021 Systom Tast
Equipment Details Bruker PM perform and Diagnostic Test PASS CrFaL
Alir Water Check Test PASS Oram
e i D ok Tune Test EI [dpass CIFalL
Signal to Noise Test (EI) SCAN PASS OFalL
Ty N Injection EI Area Precision Test PASS OFaL
' Injection EL RT Precision Test PASS OraL
— A i User Demonstration PASS CraL
ay-
Report Type Report
Engineer——
Ong. Kame United Analyst and Enginesring Consultant Co, Ltd Somehai Pohtongkam
Date 23 May 2023
Org, Location 3 Soi Udomsuk 41 Sukhumyic Rd.,
Bangchak Phrakhanong Bagkok
Thallard 10260
' Thai Unique Cao., Lid. Service Division
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STHON Operaonal Qualisaian Pk

Contact

Seion Customar Service and Suppen usss & Customer Relalionship Mansgeman [TRM) system.
The interaction wilh this sysiem offers the Customer immediats benafits including the contsst canter
or help desk.

Scion wordwide ssrvice & suppar offices can ba found Fom Scien websile:

www_sclon.com/support. hitm|

Balon |s ihe cwner of cepyright on this document and any sssocialed software, Under law, the writtan
perminsion of Scion must be obtained before the documantation o the softwsare & coplea,
reprogecad, ranslated or corverted i alsstronis o ofher machine-readakle form, inwhale, arin

mmmmmmm
Soion and the Scion logo are fredemarks or reglstered trademarks of Scion Corporation,
22011 Scion

Fulbboabon no. J5<IUT000, Aavean 4, Mivarstar 3011 Puga 3cf 3
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1.0  Revision History

This quaification protocol is updaled as necessary, which indiudes the event of any reguistory changes
Inm21ﬁfﬁtCuﬁwand&m!RﬂwMﬂmQ1CFR)FIME'IDM(I:H(HWJ, amy softwars
or hardware changee. or updates that may impact on regidatory compliancs.

Issue Number | Date Commeants

Fuiblizafion vs. 4207001, Amdsien) &, Hisverntr 2971 Pagetesas

lﬂﬂﬂ‘l‘ihiﬂ‘lthtl

SO anﬂﬂlﬂkﬂmw

22 Reviewer Details

Egch representative respansible far reviewing any part af this prolosel must recard their detals in the
following lables, providing a sample of their signatune and initials, and recording the date the
qualification was performed.

An amployes or designes of the comparny eperating the instrument must review these qualification
preceduras. All caiculations and data will be checked by the reviewer. Data review must be performed
in accordanca with the qualification guidelines Ouatfication Guidelines and GMP Documentation™ an
page 10 and in compliance with cumant Good Manufacturing Practice (cGMF) as specified by 21 CFR
Pars 210and 211.

Diocumentation supparting Faining in the area of data review and sGMP mus! be carefully rmaintained
and rewimwad by tha instrumant cwner.

Reviewar representatives are respansinle for reviewing the completeness of the qualfication protocal
and accuracy of al enfries.

Name | Print) SHAMNA O AN S
Tithe EMGINEEEZ
Signature
Cjﬁ“-‘——-‘ zi-av‘-‘ ";}\
Il e
Date % MAY 2edn
Marrie [Print)
Title
Signatura
Initiats
Crate

Publication no. JR4207000, Rawenn A, Nowsn bar 2011 Page 7 o6
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SCION Cowrafonil Quatifealen Prifoeo)

2.0 Qualification Representative and Reviewer
Details

2.1 Qualification Representative Details

Each parson responsible for executing any part of this Protocol must complete the table below,
providing & sarmple of their signature and intials, and recerding the date the Qualification was
performed.

‘Cuslification representatives are nomineted to executs and verify the complateness of tha test probocol
and correctness of all entries.

Al testing must ba performad in accordance with procedures outlined in this manual. The:
representative must be irsined and gualified 1o perform the procadures aullined in this docurment,

A copy of thesr appropriate qualfications & to be inserted into *Qualification Representalive Details” on
page 30.

Narme (Print) SOMEUAT  FOHTONG IKAM
Titie ENGINEER
Signature 3 '
Sl F.

Il SOMEHAL
Date % PAY 23
Marn (Prinf)
Titla
Signature
Initials
Date

Pusicaton no, 294207 020, Rmessn A, November 2011 Pragn ol 38

Lﬂﬂﬂ"l‘i‘himthtl

STION Cwrn fonnl SumiBention Profeoal

2.3 Quality Assurance/Control Details

Aa Qunily Assurance/Control (QANC), whois empowened 1o spprove inetrument compliance
documants, | pprove he procedurss in the SCI0N Operational Duslificallon Profossl, which | may
hawe mmenced, | acosgt fhe qualification of the Cualification Repeesentstve, and | wil review end nitis!
the results,

Marme (Print)
Title:
Signatire

Imftizs-
Oiste

‘Nama {Prirt)

Intals-

Pualbsrion oo SEI07 {00, Maesen A, blevsmber 2011 P B ol 26
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SCION Opevatonal Presteenl

3.0 Customer Responsibilities

The custarmer shall ensune that the Praventive Maintenance (PM) or Installation Qualification (10 up to
point .11 is completed. A customer representative should be svailable s all limes during the
Operational Cualfication Protocol.

Mote The Operational Qualification Protocel test procadure should ba parformed after significant
repairs, and at least once a year,

;-.‘:aﬁ? F E‘f‘":“" QANE Initisis

Date [22#ay g3 Date | Date |

Puskoaiion o, 304207000, Revision A, Kowemier 2011 Fage Bal 36
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SCION Coavalions Qualifcabon Prodocal

« Complete sl lables and data fields io comply with this protocel. Blank fields are not permitied. For

ftems that are nol apphcable, draw a Iine through the fiakd, and write JA° (Mol Applcable), [§

‘entre tables or seclions ol tables are not applicable, strke a line either through 1he entine table or

the specific area and enter ‘NIA', Complets the signature fialds on e page.

Wirite Pass’, Fail' or WA a3 applicable to the tes! reguirermen o outcome.

Ensure that results andior specific documents ara printed and attechad 1o the specified appendiac

= The Qualfication Representative and Resewer mus! bath sign (sipnature or initials) and date the
signature fields on each page. This represents agreement and acceptance of all data and
infarmation on the page.

4.3 Page Numbering of Appendices

Each page that is inserted after the appandix is numbared with the leter of the appendix and a
sequential numbar, The appendix page number must be inifisked and dated by both the Qualification
Represantative and the Reviewer,

For example, pages insered after Appendix C are numbered
C-1.C-2, C-3...ete. along with the intials and date.
Ifthe reverse of each appendix page is left biank, it should be markad WA’ and signad and dated.

When the | is complete the total number of pages insarted after each appendix i8 written on the frant
page of the respective appendix sheet,

Qualification | < ' Reviewer
oy btlal el F e ‘ QADC Initals
Date [2%May 22 Dam | Date |

Fubcaien fa. 304237502, Revision A, Mowember 2011 Paga11al36
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SCION Opaaliona! Cuiiteanan Prakcol

4.0 Qualification Guidelines and
GMP Documentation

4.1 Qualification Summary

Al the end of qualficabon execidion, al tables and data entry fialds must be complated and all test
results, whars specified. must be printed and afteched io the protocol.

The Qusiification Reprasantaive and the Raviewer must gign (signature or inftials) and date oach page
thal has & signaturn fiald. This represants agreamant end scoaptence of all deta and infarmation on the
Eignad page,

Note Scion doae not provide instructions for full Qualification of the personal compater (FC)

usad to oparsts the SCION. N further qualdication of the PT s reguined the end-user
el centact the PO manufacturern

Mate Bclon does nod provide full gualification instrucions for non-Scion manuiactured
accessones. Limited instructions may be supplsd, If quslfzation of a non-Scion
accessony s required, the and user must contact the socessory manidfacturar,

4.2 Qualification Guidelines

Tha following Bre penarsl guadeines for performng the quaification tests in scoardmncs with <GP for
the Manufacturing, Prosessing, Packaging, or Hoiding of Drugs per 21CFR Pards 210 end 211.
Agdditional local requissments msy alss apply,

= Read ihe gudsines balore starting the qualification,

« Perform all tests macthy as writien.

« Lseapenwith permanent bue or Black ink Unkess oflwrwise specified by company palicy.

= Meally abrikee ouf any incormc words or numbers, made while writing commeants or reconding
resulls, informalion or dets within this Protocel, wih 8 sngle Ine. The word(s) orossed out must
remain legible, Write {he cormection a3 diose as possible toihe original entry, Witta a brief
descriplion of the error, For example, write Transcripton arroe’ or 'Re-writian for clanty’. bnitis
nnd dirin tha changs.

+ Eniering infitals where & eignalure is requesing, and vice versa is pormitiod. The exception i this
Isin 2.0 Ousifiealion Fleprasentafive and Reviewer Details on pape §, whers oamples of sach
pessan's signature and initials are required,

«  Ltse the date format dd Mon yyyy (2.9, 0B Mar 2011) unleas otherwise specilied by cormpany
poicy.

Pl . SR, A A, Nowiobsr 2011 Page "0l 30
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SCIM Oparations) Guslfizatan Prokooci

4.4 Exception Reports

An exception o the protocol cocurs when the observed result differs from the acceptance criteria or
axpected result

All exzeptions 1o the protocol must be documentad in the Excaption Repart. The Exception Feport
inchades a detailed description of the exception and resclution by the Cualification Representative.

Each Exception Report ehall be issued with a unique idamtification nurnber in tha form ERID-X0-X.
This number is generated by the page number onwhich the exceplion occurred followed by a
saquential number indicating asch exception found on tha page.

For example, if an excaption ooture on page 34, the Excaption Repon shall be iderntified as ‘ERID-34-
1", another exception cocurs on page 24, the second report shall be identified as 'ERID-34-2', This
Identification number should be recorded in the 'Pasa/ Fal/ N/A’ flield after each test.

Emsmawmnmmmmmaammm Reprasantative and the Reviewer 63
evidence of approval

The Exception Report is inserted in the appropriately named appendix and numbered as per Seclion
4.3 of this pratocol.

CQualification | <= * r= Reviewer
| A P | mmmmm‘
Date | 22 ray 22 Dot [ Date |
ﬁ g “-')\
Lﬁ 2 1§

jL';.-

Fublicalion ne. 384307000, Rawsion A, Howrmber 20711 Page 123038
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4.5 Reference Documents

The lolowing docurments ane relevant fo this Qualification:

«» Inmtaliation Qualifization Pratocal
« Complated service raport from Preventative Maintenanca [Pi) schedule

roR
Rep. Intials !-/;"é' T Rl I
Date |23 may 273 Dam Date |

Publcatios no. 30207000, Ridmen A, Novwsiber 2001 Paga 136438

lﬂﬂﬂ‘l‘i‘hiﬂ‘wqtl
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4.7 General Guidelines

The following are general cGMP guidelinas.

Perform each procedure exactly as written,

» Fillin aach Hem on the Torm ar mark it Mal Applicatils (NIA),

Ifan item is marked MiA, initial it and date it.

« The Reviewss reviews and intials all enlries reconded by the Qualfication Represarative,

Keep all raw data, The Qualification Representative and the Reviewer will iniial #, and data it.

Do not destroy raw data.

= Altach raw dala from an instrument, such as the SCION, as an Addendum using the instructions
Im the fallowing Addendurns saction.

» |Fseveralinsiruments are qualified simuitanecusly, reference shared information, such as
standard preparation and chermical information, 1o the document containing tha original
information by its mode| and instrument idantification numbar.

« Laihel all reference standards as required by local regulations.

Record the time each referenca standard was openad.

= Use refarence standands within 24 hows of preparation.

W

Qualiication |~ = Rewviewer
Rep, Infisls ke i QATE Inilists
Dale 2 Mav2 2 Dae | Date

4.8 Specific Instructions for Documentation

The specific instructions as folows.
Parmanant Ink Color | Bloe
Frefemed DateFomal | 9% May 93

I mare instnictions are reguired: Use an addendum sheet, write the addendum numier, and & briaf
description.

Quaifcation | ==/ ' Revewsr P
Rap. Initials ‘.-*"""4‘ £ inibels l Lt
Date | L Zptay 73 D ! Drate
Prabiesrion no. 304207000, Ravain A, Nowsbar 2011 Page 130126

lﬂﬂﬁ’l‘ihiﬂ‘ltlﬂﬂ
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4.6 Required Materials

The fallowing stock solutions are requined;

» 100 fghul OFN 384204200
+ 1pg/lul OFM 383065201
= 100 pg/ul OFM 393110104
« 10 pg'ul BZF 3085301
» 100pgil BZP 384205200

The above solutions will be usad to prepare the following working solutions which will be required te
execube this O

Note: Refir to Appendix 1 for the preparation of the standard saludisns,
Revlewer
Rep. Iniils ‘-"’E”L " | Saise i
Date |22 1Ay 72 Daw [ Date |

Pubicatien ro, 304207000, Rewsion i, Movembar 2011 Fage {dal 18

Lﬂﬂi‘l‘l‘i‘himqtl
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4.9 Documentation Corrections

Hote Al originad entras must remain legible after comactons are made.

1. Drinw a line throwgh the incormect information.

2. Wirite the correction &s dose as possible o the original entry, or enter a fealnale,

3. Wirite a brief description of the error, For axamphe, writs “transcription arror,” *rewrittan for clarity,”
or “correcting wrong eniry”.

4. Inkial and date the charge.

Oualfcation e Raviewar
Rep. Intiafs =R righs ‘ QAGE Inilisls
Data [#= ety 92 Date | Date

4.10  Marking Procedures Not Applicable

Some sections may nal relevant for the qualification. To indicate that a procadure or part of a form is
unmacassary and that & wes not farpotien or insdvertently overloaked:

1. Deraw a lina throug b the portion that (s not applicable. Write the letlers NUA (for nol applcabile), your
initials, and the date near the disgonal ine.
2. & procedural step is unnecessary, seloct NIA if it is ndicated, or write 8 comment in an Addandum.

The Quakficalion Repr ive and the Revi antar their initiaks and the dete near the ine.
Mote The Qualfication FRepresentative and Reviewer must sign and date all forms, even when
part or all of the form is marked Nis.
| v
= . 45 Revewsr .
‘.—-—-ﬁﬂgﬁ Init ‘ ONQCIM|
Date |22 ey 2% Dee | Date |

Fubliealionna 3840000, Reveios & Nosmier 2011 Fage 16063
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411 Addendums

The following are reesons lo cormplets an addendum sheet:

« A deviation needs socumentation,
« Additienal information or data needs to be recarded,
» Insufficient space to include the corraction an the sheel where the amorwas made.

mlnm ‘_-;._,ZP Revlane I cwoclnmuh|

|29 +ay22 Dae Data |

412 Addendum Example

The following is an sxample of Ling an addendum sheet to document a desiation
I some of the items on the sales order were nat present, you could &6 the fallowing:

1. Usean addendum shesat.

2, Write instrument Debvery on the Procedure line,

3. VArite the addendum page numbser folowed by a letter. For example: page 124, where 12 ks the
page and A raprasants the first addendum on that page.

4. Writa the plan o chiain the missing itams, which reay be the following:

» Beion nofified that Fan Number X000 and XO0(K ane missing,
« Scion replied that the parts are in stock and will be sent avernight. While
» walting for the parts to arrive, | will continue fo sat up the instrument,

5. Review the plan with the Reviewer and make the necessary modifications.

B. Decurnent the arrival of the parts and write that this sddendum i resohved. Attach B copy of delivery
decuments and create eddendum pages as required.

Oualfication Reviewer
T R £ | erﬁn’
Date €3 par ¢35 Data [ Date |

Fubbeation no. 356207 D00 F sason &, Navimbaer 2511 Fagn 172638

lﬂﬂﬂ‘l‘i‘hiﬂ‘wqtl
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4. The Qualfication Representative and the Reviewer must sign and date the Pre-exacution
Approval,

Raviewer =
lei |__,j../ F nfinde erﬁh‘

SCION Oy G fior Profeea)

5.0 Operational Qualification
This chapter contains the tests to be completed to parfoem an Oparetional Qualification for the SCION.

51 0Q Preparation

The following rust be done before staring the O0:

1. Preventative Mantenance must have been completed and signed off by the Cualfication
FRepresentative, Revewer, and Q000 person, and altech a copy of the servics report end add an
addendum nurmber.

addendum __ 0.0 Frodecal

& Resewear
A2 itials | wucnm‘
Date |22 tay 23 Dae | Date |

2. (00 must hawe been completed and signed off by the Qualification Repressntative, Reviewss, and
QANIC person.

ﬁgp._ Wm F H.mlmnr 1 t'.]'l't'..‘tlrlanl

Dse  |Jmpraygs, Dee | oate |

3. The QA'QC person must review, approve, append (if necessary), and sign the P re-exacution
Approval,

[ 22 mey 2 Dot Date |

Publcaion na. 394207008, Rivison & Missmber 2011 Paga 1#oids
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i [,,3-44- F ‘ rwacnml
Date [9% fay 2% Dme | Date |
R
Pubicaion =o. 184207000, Revision A, Naveminer 2011 FPaps 13 0136
wenenslueauny
SCION Qpavational Qualficadon Protmoo!
52 System Description
5.2.1 SCION Description
g Principal Phane

Installation Date: ¥ 15 : B el

= s Operalo

Company Linrlesd Awn lyst st ErginsesvginetaliaonStie | AB

Name: o 7 Building:

Address: % Sal {loiowmgs 44 Addressilocalion; Seafbpe o[t Tl
City, Starte: lns ¥ City, Statec
Zip! Country: Tl 5! 1a 1d Zip! Country
System Description

Serial
SCION 24 Number OG5 12 23F 014
Sales Order Sales Order Addendum
Mumber: Mumber:
GC
Serial

me Stiew 451 Number BRALE2MOas

AL Cl
ModueType: 49 G40 ey DR AZ0S M 219
MS Workstation
Verson: v gis %.2.9 oy, O106 = 6711~ BER - Asae
Computer Oparating System
Operaling : Serial Service

Symem: Windpyo 3 VST g, Nou: g8 Bé-1504%-16 4 Pack: ~
Computer

; s Serial Hard Drive 47
Make:  Del) Model! potipley  Nou DidmyHsI smmm:ﬁan
Addendum i
Murnber(s):  ©. j{-]a'leﬁw Aeseri plion
Rep. Iniials |é_;~‘<‘:‘ £ Initists ‘ r-“"“':"3"""""'|
Date [2% may 2 Dae | Date [

Puiketion ne, 334207000, A reson A, November 2011 Page20af38
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53 Data Sheet Specifications

Run thesa tests afler the instrument has pumped dewn and is leak fres, Lise the factory methods.
Follow the Installafion Procedure; complete this section and tha appeopriate ine of the OO Surrrmary.

Print cut the mathods and resulls and attach as addendurrs. Use the faciory test column Br-8ms 15m
X 250im X 0.25im.

Table 5.1 TaQ Specification

Mode Concantration |Scan Range |Resultt NIiA | Pass | Fail | Addendum
El Full Scan 1pg OFN 50-300 S/ 25001

EIMRM WOOFN  |27z-222 S/N 25000:1

PCIFull Seant |10 pg B2ZP a0-230 S/N 2501 i

NEIFull Scang | 1 pg OFN 200-300 SIN 24000:1

£ The Signal-io-Naise rafic S/M values are based on RMS noise ig e,
£ Cltests use methane gas as resgent gas,

Fuor any tests that did nol pass, complete an Addendum for each, write the Addandum numbsar and &

Cualication | <7 _/ /4o Reviewes

Rep. Initials =l Initisls ‘ sl

Date |2 pay 95 Date | Daie [
Table 5-2 20 Specification

Mode Concentration | Scan Range | Result MiA | Pass | Fail | Addendum
ElIFulScan  |1pgOFM 50-300 SN 26001 v

PCIFul Scant |100pgEZP | B0-220 SME00 |

NCIFull Seang | 200 fg OFN 200-300 S 2100001

Qualification | <54+ F  Reviewer ;

Rep. Initiaks Inifials t3’“"“"""“"“"‘|

Data g5 May 27 Dale | Date [

Pubdization no. 3R4E0T000, Fedsion &, Mewembsar 2511 Page 21 o438
nanslieugy
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Ifthe hardwars i not the same B3 the factony method, then nate this in the addendurn and how the
hardware available has been configured fo compensate. The most commaon variation hera is the
sampler, where the Combd Pal has been usad inglead of the 84D0. Thiswill have ne impact on results
and can be tracked and recorded in the addendum

55 El Precision Test SQ

The laliowing precision lests are for systerms with autosamplers only, The test solution is 1 pg/ul OFN
feest minc part numbar 283065201,

The following is the required precision for 10 consecutive injections:

Injection Retention Time Peak Area

1 D680 5060
2 .69 A% 0
] b F0 Jage9
a L. 80 AR89
5 5650 LEois
8 2.6%2 23454
7 %650 3554
8 2.66¢ pE504
[ %5674 2552
1a ] Féaod
%RED 0.02% 5.3

Agan slernative, a % RS0 summary repont from M3WS can be added as an addendum,

Addendum

Mid | Pass | Fail | Addendum

Obs=arved Mass ks betwean 271.8 miz o 272.4 miz, whichis + 0.4 of
the expecied miz. v

Retention Time £ 1% Relative Standard Devation (RS0).
Peak Arga = 10% Relative Standard Deviation (RS0}

2J*

Publication ne. J4I07000, Rewison A, Novembar 208 1 Page 232038
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54 El Precision Test TQ

The fallowing precision tests are for systems with autosamplers anly, The test salution is 1 pg/uL OFN
test mix part number 3E3065201.

The fallowing is the required precision for 10 consecutive injections:

i

Ratantion Time Peak Area

G

“1

w|m| | m || ]|

-
=]

RS0

Az an alternative, a % RS0 summary report from MSWS can be added as an addendum,

Addendum (s

Wi4 | Pass | Fail | Addendum
Oibearved Mass is betweean 2716 m'z to 2724 miz, which iz £ 0.4 af f

tha expacted miz.
Retention Time 5 1% Relative Standard Deviation (RS0, v
Pesak Area < 10% Relalive Standard Deviation (RS0). ¥

To complete this section use the factory MRM methad on the system CD, Print a copy of the method
and add &8 an asdendum.

Addendurn 04/

Puisbcaten ng, F4I07000, Rywmion A, Nowsber 2011 Page 23l

Lﬂnm's'laimuqu
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To compikete fhis saction use the fackory Scan method on 1he system G0, Print a copy of ihe method
and add a8 &0

nddandum [/ P

It hasdwase is not the same as the factory medhod, then ncée this m the addandum and how the
hardware avafabla has bean configured o The most here fs e
sampler, where the Combi Pal kas been usad instead of {he 8400, This will hava no mpact on results
and can ba tracked and recorded (n tha sddendum.

Addandum ___(V [#

Pubkoaben ne. JI0TT20, Rewsn A, Nomaher201) Pageléal ¥
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586 Final Evaluation

M4 [Pess |Fail |Addandum
Is the aquipmant in normal operation condition? v
Have all of the 00 requirements been completed? W
Qualification | = # ' Reviewer ;
S .;;_A P Mlni‘bﬁ‘
Dot |22 may 22 Dae | Date |

Pubbzaiion ne. 54207000, Audsien A, Mevemtar 2011 Page25cf ¥
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6.2 Operational Qualification Protocol Assignment

This Operational Quakfication Protocol document is usad for

Operstional Qualfication Pretocel as final teel at Scion

Operalional Qualification Protocal after Installation Qualification

Operational Qualification Pratocol after Prevantive Maintenanca and 00 completion. [Ef

6.3 Protocol Acceptance | Protocol Approval by
Scion

| agres that the procadures and information referenced in this docurment are applcabda,

I Scles 451 S&. itk AP 2000

Humberlsl  GaS 1203 Fe2a

Sales Order Number:

Company Mame:

wideel 3 { Ll

Pubiealion rve. SI07000, Rawsion A, Hevembar 2011 PagelTef3s
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6.0 Protocol Approval

6.1 Protocol Acceptance / Approval by Customer

| agree that the procedures and information referenced in this docurment are applicabla,

! e Sc.l'c-n A5t sa Lidn Apsdoo

Sarial N : .
pmberlel 2GS 1907 F 14

Sales Order Number:

Company Name:
il

| agree that the Oparational Qualification Profocal has been satisfactorily complated,

| confirm that the Operational Qualification Protocal has not baen complatad, bacause of
hesa failed (non-passed) fems

Authorized Customer Representative

Mame (Print)
Tithe
Signaure

Initiaks
Diata

Publcation ne. 334207000, Ravisin & Nowsiber 3011

Page 28l
wenenslueauny

SCI0N Qpwentianal Curaifcation Prodocol

Seclon Certifled Engineer

Narre (Print) SomepaT PoHToNGRAM

Tl ENaINEER

Signature — :

i P

Initials SoMEHA T

Data
6.4 Remarks

Publiestion no. 3 R4 TO00, Favisan &, Nowmeer 3011 Page 20 043
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Appendices

Each page thei s inseried after Ihe appendis s numbered with the lefier of the appandix snd a
sequential mumber, The appanda: page numbar mist be mitisked and dated by both the Cumlificaton
Representatve and e Revswsr,

For example, pages nseried aher Appendit C are numbsred C- 1, 5-2, 5-3.. sk along with the inftials
and dato.

the: reversas of sach appendl: pags is sft blank i should be marked NA and signed and dated,

‘When the OG [= complate the total number of pages insered afler sach appendb is willlen on the fan
page of the respecive appendb: sheel.

Pulsicaton . 184207000, Fowsian A, Kuemier 2014 Pags Tl
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(Oertificeale

It is hereby cerified thal

Mr.Somchai Pohtongkam
Has successiully completed the Service & ApplicationTraining for
Scion Chromatography Products
Training Contents were:

Hardware Operation, Software operation, Data analysis and Installation, &
Troubleshooting of Model:

SCION GC, GCMS 50, GCMS TQ

At Techcomp Singapora
By Mr. Michaal Mei (Service Manager)

On 11™=15" July 2016

Hod o

Hans van den Heuvel
Cammerncial Director
Scion Instruments

[age: 19 July 2016 Cart. Mo, - THG-SCHINGC-1 5011602

wnaashimauau—
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A Qualification Representative Details

Tha Quaification Reprasantative s to nsen a copy of feir appropriste quaification(s} after iis page,

Mo of Pages rserted |

Tz area 15 intanbioraly eft blank

PuRonsen it 10420TH08, Risssen &, Keverrbor 2311 Pagn 3 ol 38
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B.1 Exceptions

Each Exoeption Regort shall be isswed with & tmigue identification number in the form of ERID-KX-X.
This nurmber i generated by (e pege number on which e sxception accunned folowed by 8
sequantinl numbar indicating each exception foand o the pags.

For exmemple, if an excoption occurs on page 34, & shall be identfad as Exception Report ‘ERID-34-17
Ifanother axcaplion occurs on page 34, the secand sceplion shall be identfied as 'ERID-34-2" Ths
idantification number should be recarded in the pasaffail fisld after sach teat

Insart Excaption Reporis [ any) after this page,

Lmnrmmw | sa

Thi ares iz wfenftiomaly e bl

Puitdeshl i v 38420 1080, Haviar &, Nowember 31011 Puge 31 i3
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AddendumPracadure;_¥. M. fredors | Page Number,

ltmurru.u |-§": A initals

QARG IHM|
Daie |22 Mgy g9 Date Date [
F\lbﬁlhm“;‘[ﬂﬂ.ﬁl\mﬂ.ﬂmmm1 Paged2af28
nanslieugy

peily
BRUKER Daltonics

MS Workstation

System Controf Version 8.2.1

Copgagrt 7 200, Bruker Setvice Code NPW5S-OVI0E

~Eriabled Musiule [y
Brube GLME
FIGL

AGE
Bideaw CTCPAL

~ Instalation Hsogy——— ==
S Warksistion

S OTV6-67 THEB0-450C

Inaalad by 1ukem

| gencetior:
Instalain dete: 14702563 527

3
b
' slclahe iralaed Fies

lﬂﬂﬁ’l‘ihiﬂ‘ltlﬂﬂ

1158 'Ineeiin diiie | THAI UNIQUE CO., LTD.

= A
L) =
II.' B2 swuizmidfiae wwnnneywam cenwizum ngammn 10200
B0-E2 Prachmbipatol Rd.. Bangkhunphrom, Pranakomn, Bangkok 10200

Tel (-26209-009046, 0-1280-1 787, Fax. 0-1IR0-1748, E-mail ¢ om, Wehsie | waw, o

PREVENTIVE MAINTENANCE PROTOCOL
FOR GAS CHROMATOGRAPH MASS SPECTROMETER

Mndel & 8ecisi Numbers__ 2R S8 (s 1203 Fogd

Cisstaimer : I t Euorwp e’ vim Apvigy Maut dn L,
vue: 2% (1Y 2029 :
£ Hystem

S
g’
o
5
g
l;!’
=g
5
g
o
@
g
o
4
4
g{
o

Clean sl gywiem
Check cinuit hosnl ameccior and cable

Check polussin oven hedler (6] - duoigh, Ten maker, TRousl ind bawrings
Cheek all LED's i readdoal Jisphay

Check operation of all hewsd znes

Cheek Mirw fates, filiers i geies

Verify T contro| ler operamion

ME Hywie
Check fan motor M9

Check cieceil booed consecior and cable.

Rus & boctnani: [V gioutics.

Check G Clesn Filler

Cheek for leak sysiem

Check turbe pumip [ sysem sisis |

Check vocuam o

Check lemporaure 2008

Check airwaier{ mas 15|38}

Check HMN

Clean Trap { Satem AN 4000 Sericn 1o len sourse { 12001, 300, SOLTD Beries |
Check Flectrmn recitiplier | 17 cless to 2000 Volts, Changs the maliphier |
Check Cal Gaaf FC-43 §

Sermitivity | EI Sean Mode 5 Ratio widh for OFN |

Check %R0 o Area [E1 Soan Mode, for OFN §

Cheok %RED of AT (E1 Scan Mode . for OFN )

CUsmOr © e

Lanm's'himuqu

AbQUIZST-GE|  Detit Y

CP&4xxTray. 1.20 £
CP&xTower 1.20

CPadxSyringe: 1.21
CP34orlungar. 1.20

GC Application build info:

User autabulldar

IP address: 10.190 65.185

Mac addrese 00260986 8acd
Timestamp: 18-08-2011 18:25

Waves [T7 b Lirnawerd

e 15 rad ngtaba s optin boad

Frard 5§ 7EL peohr it aivocieted will rore |

:hF';W m[rc_lrldm?‘ il B0 T

word Irgucioy e 5 Dbt Vacunae, Unks: poi, S pliiesr Vert 30 nbire, S Sever 20 nime s 00 wan, Bach fush Disablent
b nfespion EFC Typer 21 Chatnt: Adm, Unitz: i, Sipliaia Ve 20wk, B Saver. 70 b s (100 pee, Bk, Chmatlec]
Fiorst Cohuran [T ypm '</C0 Vi Conbguas vt Ls3000 cra, Din 250 ricrone, Hae Canie Bz
g:lrnmwﬂlIomllﬂﬂl-m::.n-immlﬂnfnliu

(Flam Cobume nof Configuesd

(B0 Sapcspamphes besveciac o SI0-2 = Comiiguand with 11] o Springe: Inj P B Pesi
[Mathing conmmcind i 5011 " -

__saninime | _pu

Lenm's'himqu




Apout451GC.  Detals Y|

Auibary EFCs |
Software Version
Front 0.0
Middle: 0.0
Rear. 00
Serial number
Front 0
Middle: 0
Rear 0

]
=
Ok

Aoo451.GC,  Dewis Y| E

AUtosamplar =0
CP2doMBus: 20
CPEQTSY 1.0
CP24nTSE 120
CP32nTray 1.20
CP8haTower 1.30
CPadexSymings: 1,21
CP8dwlunges 1.20

GC Appiication build info: J

Ll

lﬂﬂﬂ‘l‘i‘hiﬂ‘wqtl

A.I:-.llil-ﬁﬂ‘ Diatails 1
Software Version 5.09

Hostname: GC_123 {IP 10 190.65.10)
Mac Address. 00.e0.4b: 341504

Software Version: 4.05

GC_Application: 27267
LUI_Application O

About4§1-GC,  Deils Y|

Hardware A
Mainboard: 14

Malnboard Seaalbe. 200048 4
Option Board: 0

Option Board Serialir 0

Firmyeare:
VO Controler: 2.2
VO Extender 13

Cipbon Board Contraller: 0.0

ke

lﬂﬂﬁ’l‘ihiﬂ‘ltlﬂﬂ

About 451.GC  Details 1

Injector EFCs:
Software Version
Front 135
NMiddie: 1.35
Rear 00
Serigl number
Front 26254
Middle: 26256
Rear. -1

About4s1-5C,  Dewis Y|

Detactor EFCE:
Software Version
Front 0.0
Middle: 0.0
Rear. 0.0
Serial numbsr
Front -1
Widdle: -1
Rear. -1

Ok i

STICN Oparadonal Qualficatian Proloce

Lﬂﬂi‘l‘l‘i‘himqtl

AddendurnPrecedure; 2. %g{frﬁ &ﬂl’d'gﬂ Page Number.__ D

Dualification | — » * Reviewer
Rep. Inftiats ‘_,-&g‘“ £ Initiaks

‘ QMG Initials

oo (5% 7 57 e

| oate |

1 ':T'_c;

Fusazion ne. 534207050, Ruwsion A, Novembar 2001 Page13ci 38
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Addendum Procedure:_x _rgsi Egg“ i Papa Mumber: el

R, | Skl P B QAIIC Iniials

Date |?3,‘7ﬂl,f' 23
£

Pebicarion no. IB420 000, Reviskon A Nowreber 2011 Paga 34 o138

wnms‘laimuqu

Tassiid <= Power supply best

Pagaed == HY Power supply Type st
Passed -= HV Pawer supply Reviion rest
Pagsed <= Deleetor accelesntor fest
Prassed == Detecior baszline dae s
Pansed -> Deigetor Maise s

Passed == Dewcvor mulnphier dac sest
Tassed == Dereetor module lesi

€ modisle tos

F13-2023

Taused == U6 tinhile tess
Q1 module tet

5133023

Pused <> Q- moeule tese
I mesdule tesy
5-3%-H123

Tased - EI High volings DT mil test
Prased -= EF Lees 1 2t
Passed -= l.ens 2 test
Passed = Repeller sast

Frased -= Electron energy 125
Frased - T Soaros test

lﬂﬂﬁ’l‘ihiﬂ‘ltlﬂﬂ

SCION M3 aystem karchwire beat
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Agilent 5110 and 5100 ICP-OES ]
Preventive Maintenance Checklist J

Agilent Preventive Maintengnoe provides factory recommended serviee for your analytical systems to
assure relinble operation and the acenracy of your results. Deliversd by highly-tmained and cortified
service engineers using genuine Agilent parts and supplies, Agilent Preventive Maintenance provides
everything yoo need to reduce unplanned downtime and keep yonr systems operating at their peak.

For more information about Agilent Technologies services plerse visit our web site using the following
URL hittp:/ fwww.adi LRI en-us  servi ical- = i

Customer Information
# Cuostomers should provide all necessary operating supplies upen request of the engineer.

+  For customers using HF applications, the instrument should be returmed to its standard sample
introduction system,

= A customer representative should be available to the engineer while performing the preventive
maintengnes procedures.

= Any parts, nol included in the Parts Lists section of this decoment, are not part of the recommended
Preventive Muintenance service, nor are they inchaded in the price of this service.

*  Ila system requires the use ol additional or special procedures and/or parts for the instrument
service, then these must be ordered separately and charged as a repiir, which may incur additional

Service Engineer's Responsibilities

= Only eomplete/ printout pages that relate to the system being serviced.

= Complete empty Aelds with the relevant information.

o Complete the relevant checkboxes in the checklist using a “X7 or ek mark *+ in the checkbox,
o Complete Mot Applicable eheck boxes to indicate services not delivered, as nesded.

= Complete the PM service in the order of the tasks Hsted.

= Complete the Service Review section together with the customer,

Copyright 2 2017

Agilent Technologies
Page | of 8 u

[ Izaned: 3 February 2017, Revision: 1.1

SCION Dperafianal Guaiifcation Profoenl

Operational Qualification Protocol Certification
far
SCION
wilh the serial number

Ams 120%F 024
has successhully completed all critera for hardware Operational Qualification Protocal
@6 datailed in this document.

Sclon Certified Engineer ' ' .
-‘\'-:‘L:!:.‘ f"” -
SOMCHAT POHTOMNGKAM _,M“i“ £ D%, My 23
MName (pleasa prnt) Signature Dale
Authorized Customer Representative
Mame ! Function (please prirt) Signature Diale
Customer Address
1ol Aug anel Ewgiwneevin evige b
Putscaion o, F4207000, Adsion &, Hovwambar 2011 Page 6l
wenenslueauny
Agilent Technologies
Agilent 5110 and 5100 ICP-OES -ll
Preventive Maintenance Checklist J
System Information
Instrument system name and [T KB UL VB
upeE [ 3 Plogr  \oloored
Instroment system site and location AR < T i L
List sy profuet b List the serial nambers of each eomponent
1L T ROGA 1 Wyt ﬂymlll
2 LR AT 2 VROl - DI9%
A i .3.
| & '
B A
B, Ll
T T
& ]
a a
10, 10
ICP-0ES Configaration table Circle the type or write in the type if other

Mebulizer Type
Spray Chamber

[ -
SeaSpray | OneNeb ) other

Cyelonie Single Pass | Cyelonie Double Pass | other

Torch Radial [Dual View{ ather

Inyjector Diansetey Z4mm Il-i.ﬂamr;] L4mm | 0.8mm | ather

[jector Material

Qunrtz (oerwmlj;l ather

Copyright © 2017
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Agilent 5110 and 5100 ICP-0ES
Preventive Maintenance Checklist

S

General Preparation

@ Discuss any specific questions or issues with the customer prior te starting.
Review the instrument loghosk.

Perform general external inspection of system for cleanliness,

Check for proper installation of safely-related parts, assemblies, sensors sle.

Check for required firmware/software updates and verify with customers if they would lke it
installed.

For HF application systems, if standard sample introduction system was not installed, ask the
customer to install it o

Run Instrument Performance test and record results in Instroment Performance Test Reaults Table -
Pre FML

Inspect and clean the system

O Look for any ebvious 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 accumalation, clean if
NECESEATY.

Inspect sample intreduction 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-O0ES Status Results Table

Replace the polychromator purge filter.

Replace the radial pre-optics window

Replace the axial pre-optics window for SVDY and VDV instruments,

Check exhaust Dow For te correct positive extraction at the exhaust duct i insure they meel
minimum specifications.

Replace air inlet dust filter.
Replace high capacity air inlet dust Glter element if installed, Wi
ﬂ/ Remove and clean instrument water inlet filter,

GB481A Cooling water system

O Section NOT Applicable
Divain coaling fluid and remove any particles from the chiller reservoir
@ Remove, chean and reinstall water inlet metal mesh filter,
& Re fill with Polyclear cooling fluld.
Clean the cooling system Air filler and the condenser by compressed air or vacuum cleaner,

HE B Lo0OEH

B

BEQ EEBNGD0 & §O

Copyright & 2017
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. Agilent Technolegies

Agilent 5110 and 5100 ICP-OES ]
Preventive Maintenance Checklist J

@ Water Flow
@ Gas Flows

g RF Generator
& Camers Test
d Opptics Test
@ Nebulizer Test

Instrument Performance Test Results Table

Note: These measurements de not form part of any spectflcation and are for reference only.

Pre PM Sensitivity Check Past PM Sensitivity Check

Tadial Axlal * Rudial Axlal®
En 214857 nm SHBR | 4.0 064§ &3T5 Bdo
Mn 257810 nm SRER \Voet kAR Ve ReT Ay
Al 306, 162 nm SBR 15 .9 9.3 B
K 766,491 nm SBR 5.4 R 6.4 297

* Axial result is not applicable for GROLGAA, GAD12AA Radial View Instruments.

Instrument Test Results Table
Mote: The Instrument Teat resnlia ave Tor systems wsing ICF Expert version T2 and above only.
Instrunient Test Result |
Subsystem Communications Test e i
Alr Flow {eas
Water Flaw Tn-??‘
Gas Flows o
BF Generator {os®
Camera Test |'()-L"J'
Optics Test 4‘)‘—"‘..:
Mebulizer tese | Poad
Issuexd: 3 Febraary 2017, Revision: 1.1 Copyright & 317 Agilent Technologies
[ Fage G of B . '
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Agilent 5110 and 5100 ICP-OES
Preventive Maintenanee Checldist

e

SPS 3 Auto Sampler

@’ Section NOT Applicable

Power eycle the aulosamplers and verily successiul initializalion.
Inspect X and Z axis belts for wear. Replace is necessary.

Clen X and £ axis slide shifis.

Using customer's racks and the Aglent software move the sample probe to the 4 outermast corners
and rinse port, ensure that the probe s approximately centered in the vial

ocooo

PS 4 Auto Sampler

@ Section NOT Applicable

0 Clean the spill tray, rack Incation mat, end frames and chassis with & damp soft cloth and diluted
mild detergent.

O Clean the auto sampler cover panels, il cover kil is installed, with domestic window deaner

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

O Check the X-axis, Theta-axis and Z-axis FPC cables for eracks, incorrect positioning, damaged edges
ar damaged connectors.

0 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 botthes

AVS 4. 6.7

@ Section NOT Applicable

O Replace valve rotor seal

Check fittings for signs of leaks

Check tubing including sutosampler tubing for kinks or excessive wear
Check high flow pump for signs of leaks.

Instrument Adjustment

Check position of Zn peak, adjust if required.

Check Argon Batio, adjust to specified valwe if reguired.

Perform Detector Calibration.

Ferform Instrument Calibration.

Run Instrument Performance Test and record results in Instrument Performance Test Results Table -
Post PM.

For systems using ICP Expert verslon 7.8 and above run the following Instrument tests and record
the result in the Instrument Test Results Table

O Subsystem Communications Test

g Air Flow

ooo

OE O G

Copyvight & 2017
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Agilent 5110 and 5100 ICP-OES 1
Preventive Maintenance Checklist _J
ICP-OES Status Results Table
Mote: These measurements do not form part of any specification and are for reference only,
Measurement Stamdby Mode Plasma (hn
Maing Voltage o4 540 VAC Ry VAL
Mains Current 0T A (VR L) A
Instrument Temperature iz % g -7 |
RF Air Flow {sensar speed) 5.0 Hz W Hz
Pinsma Exhnust Tomperatire Na mensurement. Be.7 0
Water Flow Oscillator No measurement [+ L/min
Water Flow Detector -0t L/min (R0 Lymin
Water Inlet Tempersture .0 " B0 g
Polychromator Temperaturs L) W 5.0 0
CCD Temperature B o -8 C
Thermal Stabilizer 5.0 «c| .0 g
Argon Bupply Pressure ET1.94 KPa £ 13 Fs
:a:;ﬂns Supply Pressure*| 1490 kPa EAT 40 kPa
Dption Gas Bupply Pressure®| | Hif. kPa Bl kPa
Nebulizer Flow | Mo messurement B ] L/ min
"l\'etmllm Hack Pressure M DeasTremeEnt Ve D kPa
Plasiih Gas Flow Mo measurement 3t Lymin
Auxiliary Gas Flow No mensurement 1.0 L/min
RF Power P measrement v ¥] w
RF Supply Current NO measurement B.Gely A
RF Supply Valtage Mo mensurement L 4 v

*1 If aption installed

Copyright @ 2017
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Agilent 5110 and 5100 ICP-OES ]
Preventive Maintenance Checklist J
Part description Fart Number | Product /Medel # where nsed | Quantity Comsnmed
. GHOLOA, GEOILA,
Auial Fre-Optic Window LIRS Y GBO14A/GE1RA | i
Radial Pre-Optic Window GHPL0-EE015 All I 1
Folyclear Cooling Fluid GA292-E0010 GE481A |
| Burge Gas Fitier GAII-60136 Al | !
Adr inlet filter GH0O0-BE002 All |
High Capacity Alr Filter A0 0-B01 B0 Oprional
Roter seal for 6-7 port valve for "
AVEST GE494-60002 GHIMASGELES
Hnlmrseal for 4 port valve for GR40A-60002 GE40aA
AVE4
Rinse splution m rinse station GR4E-E0123 P54
28mm id x Im
Barh connector 2. Bmme] Smm 1D SP5 4
]
PN waste tubing Smm od x bmm GBAT0-B0122 sFE 4
Id, 2m
Additional Parts may be requived from engineers stock:
X nxis dr'we belt 5410047500 aPsa
& prls clrl\o bale B1004TA00 | LG
Peristaltic pump tubing, PVC |
SoluaFlex, § byldged SEINHAIN ored

Far HF applications, ask the customer to reinstall their sample introduction system.
Lewve system in an idle state: on and purging.

Guidance: If the FM service is performed prior to a qualification service, then wse the qualification
procedure as a guide for final instrument set up and checkont.

Service Review

E/ Affix the PM sticker to the system or Instrument loghook based on the customer's request.
O Complete the Service Engineer Comments section below if there are pdditional comments,

Agilent 5110 and 5100 ICP-OES ]
Preventive Maintenance Checklist j

H  Review the service and any test results with the enstomer,

If the Instrument firmware was updated, record the details of the change in the Service Enginesr's
Comments box below or if necesaary, in the customer's 10 records.

If there ave ary specific points you wish to note as part art of perfnrmlng the installation or other ltems of
interest for the customer, please write in this bo.

Capyright & 2017
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| Report Bummary

Imsing reank Miade| Bgiant B10NGT10 WOV IGP-DES
natrurse 10 GAO1 WGEOEA

inatrurment Sanal Mumbar MY ED30001

Sofwars Wesaion 7318507

Fimmware Yarsian 242

Testad By Tanl Satore PM

| Tamt Compested On 11/I02T G352 AM

Reault Surnmary

-5 ubaystem Communicabans Tast Skipped
Bt Fiow Test ‘Bwpped
‘Wister Flow Tost Ekppad
(388 Flows Tast Sopped
RF Genamtor Teat Swppad
Garmara Teel Skipped
Dptica Tast Skippec
Edtvanced \nlve Bystam Tess ‘Bkipped
Rgsokiion Test: Pess
ety Tesi Pags
Precizion Tasl Pass

Page 1 of 4

enmslumugy

gow to get information on ywr n-roduct.

Literature Library - hitp

ves#liternture
& Need to know more? - WWWL
B Need technical support, FAQs? - W S ing’

@ Need supplies? - wwwagilent.com/chem/zupplies

Service Completion

e W m

Service request number £ 257 Date service completed AR
" T o0

Agilent signature Wb Customer signature oy

Docament part number: GBO14-B0075

[ Tssued: 3 Pebrunry 2017, Revision: 1.1
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[ Resolution Tast Pass

Elaman Wivelangtn Specilicatian  Width

K (174245 nm) L840 &4z

Aa | 158.080 nm} SE20 620

O80T el = 1161 a3

Mo (202 032 nm) 58:20 g1
| G208 158 hm) = 1340 .04

2Zn (213 887 nmil 870 £92

Ph (223353 nm) 850 713

Go{228815 nm) 120 1

Ha (230 434 am| Ee-R .21

Wi (25T 610 rvm) = 1330 B40

i {260 584 rm) 420,30 4.3

Cr (267 716 nm) R 874

G (324,754 nenj = 2500 1658
| Cu (327 386 rm) 142 .24

Br (338 071 m) £13350 2447

Ba (455 443 1) 54400 33590

Sz (4BOT33 nm) <300 1722

B8 (483 408 nm| L300 2548

o (B14.471 nm) £42,00 2547

A (ETHE8Y rm) = 74,00 saE

K {78 481 A} =BG 8494

Page 2 of #
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Sungativity Test

Elernant Wivelerth

Spacificanon  Malhod Rt

Pass

Fisdial

Etamenl Wevelength  Bpecification  Mmhod  Rato Sanrderd Slank
A (152880 nm) 4B SREF 1477 1156 5 55
See (106,638 nm) 240D SHER W11 11963 a7
Zn4213 85T nin) = 152140 SRER 41006 515505 1586
Pl 220353 rmj =480 SRER 1925 2B0B 6 s
Wn (257 610 nm) = 35180 SRER 110647 wmpEan we
B | 16D i) T34 5BR 75 AB0O4ATH ATI08
Ba 1458408 Am =340 25R AT 4 9BETTIOA 1TAOTH
I (786481 nim) =18 587 1 00805 S 1ESIE4

ool

Sendard EEL

A (188980 nmj = 2080 GABA 2349 30584 1534
56 (185026 nmi) ERET] SHER 2181 33881 Fiak
Zry 206200 nm) 2340 BRER 13088 158804 144 5
£n (21L.E57 amy ® 77430 SRER 340 *HI0ATA 4764
4 (214,439 rar) 2 £22710 SRER  YTIAE 1432002 3428
6 (220353 nem) =2200 SRER 4783 144852 680 4
Man (257 610 nm) = 0gzs 0 SRER  M1BAZA 14112573 19589
Gr (257 T1&nm) = 1048.0 SRR 44u21 131108 e322
Lo (324,784 nr) =180 SER B2 ATHARTE  THE2O
YRS 1R ) =80 SBR 144 2THAATL ITEERE
Ba 441404 i 2B s8R 1806 100616273 S2BIEE
K (T 481 =240 SER ELE ] Waias4  S0AG6E1
Page dof 4
L
wnmslumugu
Ropart Sumimany
Inatrurment Moded Agilent 51008110 VI |CP-OES
Iraknament 1D SROT AR A
Imstnament Senal Hamber WY 48230007
Saltwee Vension 7392607
Firmwane W emion 3347
Tasted By Pl Furctianal test
Text Corpistad On T30 17:420.30 AM
Rasult Summany
Subaystem Communications Test Fass
Jur Fiow Tast P
Wt Flow Tt Pass
(Gas Fiows Tasl P
§ AF Genemior Tesl P
Camsra Test Fask
Optics Test Shipped
Addvanced Vawa Systern Test Shipped
Rpsglubion Tes Shipped
Bensfnity Tesl Sxpned
Precirign Tast Bkipaed
Subsystom Communications Test Fass
A Flow Tast Pass
0% Ajr Fhow | elative TH% Aur Flow (rslalive
spead) speed]
14.00 1200
Wister Flow Tast Pase
AE Watar FlowiLimin}  Camarn Wisksr Fiow  Water inlet. Tempersqure
{Limin] e
144 146 1851
Page 10§
L
wnslumugy

tnms‘lu'muqu

Precision Test Pass
Aadisl
Elsmant Wavslangth Specficeton  Maasunsd
Vakie % RS0
Ao {1BE-BBT nmi} sZ&0 082
S 0198 028 rm] =38 a7
In 313887 rm) 5150 43
P (220 383 ren) =250 oTE
M (257 810 nm) 150 (=
Al (268 182 re) =151 048
s (493 408 nm) =150 ]
K (TE5481 ram] < 1.60 (i F
Aaial
Elerner Ymmianrglh Specificalan  Messuned
Yalue % RED
#x [183 BEE nm) =150 DR
Ge {196 008 nm| =180 o.7a
Zn {205 200 m) =150 L=
Zn 213 RAT nm) =150 5!
£ol (214438 ninl £150 (BT
Py (0 353 ) $150 052
e [2E7.E10 nh = 180 [ 5a
Gt [2ET T8 M) 2150 0.54
(324 754 nmj %150 a6
AL{3SEAEE ren) 150 na
B {493 408 nm1 5150 085
L (PEE. 451 nm) =150 iz
Pagodafa
v
nsslumungu
| Gas Flows Test Pass
Mabuizar  Aclual Flow  Bads Aniiony Actuml Fow  Bach
Teegat Flow Pressurs Tarpal Flow Pragaume
o LU ] 16337 100 B 108,48
bk Actual Flow  Hpck Flasma Actop Flow Back
Targe! Flow Hresdiie Targel Flow PHaEsLm
200 2.00 1185 48,00 1793 2346
RF Ganarator Test Pass
RF Foasr Suaply Tast Passed
FIF Powar Supply (W) 147457
AE Osclinbor Test Pagsed
FF Discilmtor Frequaney i)
(MHz)
Wiork Cail Currant (2] 45 069
RF Power Supply Curresit (A 1 987
Camara Tost Pass
Infegration Tima Standsrd Deviaton  Status
(ms) .
Enctrone Offeat Tast 000 5.305 Pagged
Dk Current Test BoOD AR Passad
Array Ted! ] Lozs Pazmad
| “Linganty Test o118 Passed
Page 2062




Report Summary
Imstrummnt Mossl

#gilmtt 510005110 VDV [CP-OES

Inalrumpet 10 GEUTIAGEISA
Inatngnent Sarul Numbee WY BO200aY
Software \ersion 7318507
Finmuare Vermion 42
Tastad By PM Fafomance iest
Test Compietsd On NNAE0E2 12:10:43 PR
Reaull SUmmary
Subsynlem Cemmunicaticns Tast Shipped
fur Flenw Test Skipped
‘Whater Fiow Test Skinped
Claw Flows Tes! Bkiopad
| FF Genertor Test Skigped
Camana Teal Shipped
Ciptic= Tesl Pass
Byanoed Ve System Test Sxpped
Regalution Test Pass
Senaifivity Tast P
Precsion Teat Fasn
Optics Tost Pasy
Fadial Moxinl
trtEnsey 5574008 5EIATE
Winlangih 737 212 TaraR
Page 16/ 4
L
naslumugy
Bensitivity Test Pass
Radial
Elnant Wovelength  Speciesion  Mathod  Ratia Stegarg  Dlank
s (163880 rm) =480 SABR  WTE 1948.3 BAE
S 1565035 M) 2410 SRER 118 2228 we
2 {213 857 nm) =410 EHBR 43750 525823 3T
P (220363 i =480 SRER S 27444 1665
WAri (267810 nm) PEL LT SRER 128017 2gEse1l  amEl
A 1268152 i 234 SBR oo 5EBERS  <BTIE
Ba 483 408 nm) =340 588 1848 ZogTRal e T45EA4
¥ (TEB.487 nm) 18 s8R (7 ATME laasnE
vl
Esmmenl Wavalongh Specfication  Melhed  Rafie Stansard Blank
A {158,880 nem) 2080 SHBR 2424 701 164.0
e {19608 nm) = 1880 SRER 2281 41345 2093
Zn 206200 ] =2300 SRER 11288 137620 M85
Zn [RA2BET nen) = 7434 SARA  B4004 1TTIEET M2
el (214,438 prm} > 43370 SRER 1008 i95HB42  IE
P (220253 nm) 23300 SRER 5363 120083 53286
WA (25T S o) = {OEIE.L SREA 3046 2 yavalan  Twagn
Gor (267,746 v} 2 4R E SRBA 43880 1BTIIAE feded
Cu (524 754 rom) 190 SHR- 521 aTmApdy  TE330
6 152 nmi =80 SHR 168 PERISTT NB11Z4
Ba (483 400 i} 260RY SBR 252 0T7I44T 5 4ABTAT
1 {766 481 e B0 ol 357 1B741362  4B0ESY
i

Pege 3ot 4

enmslumugy

Regalution Tesl Faus
Emmant Wavelengllh  Specfication  Widkn
W74 212 i) 54D ERL)
A (TEELDED ren) =820 Ean
C (163027 nm) =718 B0
fia (202.032 nm| 8- Fiil ]
Cr {208 158 rim) =T340 505
In {213 BST am) £33 BT
P (220363 fm) =R50 T2
Co {228 £18 nm) 7.2 1187
B8 (F30 424 nm) S R4D Tae
M [2E7.610 nm) £330 RAG
Mo (260 B8 ren) = 70,3 1425
Ci {267 718 nm) 1100 7
Lo (324 754 am} =2500 1080
G 4327 355 nmj £1420 11,33
Sr {33071 nm) <3550 FIEE
Ha (455 4003 nm} =44.00 3588
Sr (480733 nimy = 3600 el
‘e 403408 nm) c= 80 3555
Ba [G72.177 ) =42 00 24,58
Ar ([BT5.283 rm) =7400 56 36
| T8 451 nm) “apan B3
PageZof 4
v
nsslumungu
Precigion Tost Fass
Faiial
Ehmwnt aih deanind
Walue % RED
As(1BESET rem) <360 (1]
Be 156028 M) 28D LEE
Zn#2V3BST nm} 51560 039
P [220.353 nem) =280 4
N (25T E10mm) <150 28
Al (265 752 nem) £ 1500 Lol
Ba (B3 406 ne) =181 oK.]
K {786 AT nnmy 150 az3
Axnl
Elemert Winvalength Sgecification  Memsured
wilua % RS0
£2 (182385 nm) Rl a7l
S | 16 rm) =150 43
24 (206200 nem) =160 (]
Zn (212857 rer) = LED nar
Gl (F14:439 i) ‘S50 048
P (220353 ren| =150 al
#n (257 B10 nmy =150 o7
Cax (367 716 nm) =180 028
Cir {324,754 rmi} %150 .51
B {ARE-IE ) 2140 045
s (453408 i 5150 oAt
[ TEG 481 nin) 51,60 084
L
Pagedald
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Request No. 25-65 / 0393 MTC. ACL. Mg, 486 7 65

CALIBRATION CERTIFICATE
1. Atamic Absonption Spectrophotometer “aAgilent Technalosies™
Model ARZA0FS, Serial Mo, MY13160001
2. Waorking standard solution “inarganic Yentures™
MLkt Anafyte Custom Grade Solution, Lot Moo P2-MEBETS&10
SUBMITTED BY : United Anafyst and Engmeering Consultant Co, Lt
% 5ol Lidomsukal, Sukhurwvit Roed, Barechak, Prakanong, Bangeok 10260

NOMENCLATURE :

CALIBRATION PROCEDURE : 1. Perfurmance Verification of Atormic Absorption Spactrophotorneter
CV-500-02-301

2. Estimation Uncertainty of Measurement in Analytical Chemistry (OP-513)
REFERENCE MATERLAL : Traceabile to MIST "Agilant Tachnologies®, “Cado Erba”
Cagimium Lot o, (108047046, Chreeniuen Lot Ko, 0106315418, Copper Let No. DIOTIB0530, Ion Lat Mo, 0100637565,
Lead Lot No. DLOMAS0473, Manganese Lot Mo, T109228A, Mickel Lat o, 0100573000, Zinc Lot Moy 0100792267
CALIBRATION RANGE:  (LOZ,0,10,0.30,0.50,0.70 mg/ at 2288 nn.Cd, 0.10,0.20,0.30,0. 50,079 rmasl at 357.9 rm.Cr,
005,100 3,050,070 g/l at 324.7 reruCu, 0.10,0.30,0.50,0.70,1.00 g/l at 2483 nm.Fe, 0.20,0:500.70,1.00,1.50 gl
&1 2170 AP, 05,0 10.0.50.0.50,0.70 me 2t 279.5 nm.bin, 0.10,0.30,05000.70,1.60 med at 232.0 nm.Hi,
0.05010,030,0.500.70 megdl at 2139 srmZn
AMBIENT CONDITIONS : Ternperature 22 °C Relative humidity 60 %

The Atomic Abserption Spectrophotometer set  has been calibrated against
Reference Material taceable to National Institute of Standards and Technology | NIST ) by The Analytical
Chemistry Laboratony. The results ane attached herewith,

|
Calibrated by ... S0 ﬁn—“_#;—

[ Mr. Darai Snil:hon;llxum ]

Director arhmm Laboratary

Ref. 2025265020400522001
Calibration Date : 3 February 2022

Thee resulfs relade only bo the ibeme besied/cadbipted o value sesigned

TITISTR

Request No. 25-65 / 0398 1/58
CALIBRATION DATA

1. MNoise Level In term of standard deviation

MTC. ACL, Mo, 4848 / 65

Elernent od Cr Cu Fe Ph iy Ni n
0oda | ooooz | ooomd | oootz | 00tis | oooo1 | poooa | -noooi
Q0002 | -00005 | poong | o007 | ooooe | -pooes | oosor | a0
40002 | 40001 | 00008 | 00000 | -0ooot | -ooaer | ootz | ooce
00000 | O000r | 00007 | o000 [ pooos | -ooooe | -0o00d | oooiz
00001 | ooded | 0003 | oo | o0 | -booot | oo | -oooos
Lo00d | -ooond | coons | 000z | 0ooes | 00007 | aecod | -nooom
90000 | 00009 | poood | 00002 | 0oou0 | 00008 | oooor | nom
0004 ) -D00AS | 0.00ls | 00000 | -D000s | oo00s | -ondoe | <oood
QL 00008 ageid | -poood | -o0ma | -nooos | -oooss | -oooo3
Absorbance 00006 | 00013 | 00mz | 00006 | 00006 | 00008 | ppoor | oeonr
00005 | -00003 | poold | -oooed | 0000s | 0000 | 00008 | goonn
0007 | -00014 | o004 | 0000 | -000ot | oooooe | ooooo | -oooce
Q0008 10004 00005 | 00008 | -00008 0.0000 Q0005 | 00008
000711 L0E Q0005 Q0017 410016 | -0.000R (000 -0.0005
000z | ool | oooid | oe0e | oo | 0000 | 00002 | -coom
g0001 | 000 | ooooll | 00002 | -0omt | o003 | ooecs | ooz
20000 | 00015 | DOOOY | -00010 | -0t | 00013 | aooco | -oo000e
00015 | 0002 | 00005 | 00002 | 00017 | -oooot | oooos | o000
00006 | 00014 | 00010 | 00002 | 00003 | 00001 | -ooooe | oo
DOOOL | 00003 | oomd | 0001 | 00004 | oooz | -oo0on | -mooot
Average Absotbance 0000 0000 0001 0.000 0001 0000 4,000 001
Standard Devistion | 00005 | 00008 | poooa | oooo? | oooas | oooos | oooes | oosee |
Continue 2/5 =
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Elerment| Conc

Amgdl)

Ahsorbance

Ava, RS0

AL

02

0007

0062

00065

00062

Qa7

L0058

0,007

00065

Q0065 | DO0AS | 0.007 | 0004 5.76

Cl 230

D.0R52

0P

0.0%51

00857

0052

L0550

00052

0,0543

00956 | QU | {0635 | 00005 | 0.9

070

02213

0.2180

02203

02208

02239

&N

0219

02213

02201 [ 02190} 0.221 | 0.0015 ) 067

0.4

]

00058

00087

00102

L0108

LO0ET

00058

QL8

00103 00093 | 0010 8.0004

o 03

Q0307

00302

QL0

el d B

00306

002595

00505

oozt

D.0311 ) 00058 | QO30 | Q0007 | 220

o

QL0659

QOEET

00854

0,064

0656

QD66

D045

00638

0.0638 | 006659

L

005

CLOOAE:

00075

ooora

00075

Q0077

0.0081

LD

CL00TS

Q0074 | Q0076 | D00& | 00003 | 225

Cu 0.30

ooalr

0419

D012

G043

00420

020

0023

{03

(LOOLE | 00415 | (042 | 00006 | 1.47

Q.70

00569

00965

00972

QLORET

00961

00538

0061

00963

00955 | QL0GTZ | 0096 0.0008

0.10

D0090

Q010E

Q0078

00098

00051

G053

LG

1000594

CUOCHEE | DID0SA | 0000 | 0007 | 8,11

050

00462

004

00459

[0d5d

D067

0462

OLMET

QL0450

(03548 | 0.0065 | 0,047 | 00003

1.00

00867

00386

00710

00852

daesT

0E73

OL0E92

0.0885

(0EEE | L0874 | 0089 | 00013

L]

00091

00095

D008

0087

(L0082

00034

0050

DLOCET

Q0062 | 00050 | D009

Fb 0.70

00322

0od2

{0324

10318

00335

RN

0.0327

L0315

00336 | 00321 | 0.032 | oot

1.50

M55

00645

1.0663

00464

052

D671

0662

0665

QU085 | Q0sal | 0,066 | 00008

a5

LR

00052

QLO0ST

00087

0.0085

0079

Q00

(LB

00083 | 0uooes | 0.008 | Lo00T| 733

030

00616

00430

aosk:

00633

D34

Q0638

00500

00433

Cubea0 | 00629 | 0063 | B.0007 108

070

0.1356

01566

01386

01377

01384

(1386

0.1396

0L1580

DUI3TA) 1385 0138] 0.0009| 047

(10

QaLEE

00092

0007

10108

00051

00105

0.0105

00098

0.0058 | 0.0102 0010 | 00005 | 522

Hi 050

00488

00453

(53

10955

0.:0484

00450

00431

052

0.00%5| 00092 [ 0049 | 0000 | 0o

1.00

LL06TE

00573

0.0875

00952

00977

0073

L0585

{10662

00985 | Q05AZ | 0,096 | 0.000B | a5

0105

00240

00349

00340

Q0352

00337

00351

o248

00345

QL0545 | 0.0303 ) 0.035 | Dpoas | 109

Zn 0.30

D1665

0.1653

01628

016492

DL 1657

{1637

(.1659

0.1652

01654 | 00657 0.185{ 0.0012) 0.72

0.7

1.39564

05967

0.3845

02450

022

1. 3004

03437

03938

D435 0,330 0300 ) 0.0015 | 0,57
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3. Trueness
2.1 Reading on wavelangth- Cadmium{Cd) at 2288 nm.
|Element | Standard Ve of AM | feading | Emor of Measurement | Ermor of Measurement | Unceetaity
[rma) gLl (gl [ (a1
E0 ame 0001 51% 2 001
Cd Q.30060 0241 001 319 = 0004
Qra1an 0a78 0023 3354 = D012
32 Reading on wavelangth- Chremiurn (Cr) at 357.9 nm.
[Element | Standard Value of AM| Reading | Ermor of Measwemeant | Eror of Meagurement Uncertainty
{masl) mgl) (gl (3] {mg/l)
£.1002 0,101 uodi Q.80 = 0007
Cr 0306 0298 0003 086 = D012
0.7014 .35 0065 247 + DGE3
2.3 Reading on wavelength- Copper (Cu) at 324.7 nm.
Elesrent | Standand Value of AM|  Reading Ermor of Messurerment | Emor of Measurement | Uncertainty
ime/l) Ly [rrgfl} (%) imadl
Q0502 0095 000 a3r + D00
Cu 03012 0295 -D00G 208 = 0040
07028 0654 -(00g L35 + 0021
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3.4 Reading on wavelength- Iron (Fe) at 2483 nm,

MTC. ACL. No. 486 7 65

Element | Standerd Malue of Al | Aeading | Error of Messurement | Errer of Maasurerent u.—.—_r-,rt,m;|
[l g1} (g1l %) (el
01003 0.106 000G 563 = Q008
Fe 3015 0522 0021 .09 = 0017
10020 03 0010 100 & 0032
3.5 Reading on wavelength- Lead (Ph) at 217.0 nm.
Elerrerit | Standard Value of AM|  Peading Error of Measurement | Ermor of Messurement | Uncertainty
irmgl) mgh) g1} 04} Imal)
01588 01497 -0,002 057 = 0014
Fhb 0.6938 0.722 a0 X + D0E2
14510 1453 Rltri:] 1.88 + .01
3.6 Reading on wavelength- Manganese (Mn) &t 279.5 nm.
Element | Standard Walue of RM|  Raading Ervor of Measurement | Eror of Measursment | Uncertainty
{mgill (gt} img/l) (5] {mgly
Q04555 0059 0004 B.5E + 0.00&
i 029730 0,317 00197 6.63 = [n00G
OLEFSETH D662 00117 145 =002
—

Continue 5/5
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3.7 Reading on wavelength- Mickel (NI} at 232.0 am,

MTC. ACL. No. 484 7 65

Element | Standard Value of BM|  feading Siror of Measuremant | Ermor of Measurement | Lncertainty
(i) (g1} (mgt {5} {me1
[l 2102 0.003 303 = 0007
Hi (a5 0.48% -0.006 1.21 £ D010
0950 0975 0015 152 £ 0,020 |
3.8 Reading on wavelength- Zinc (Zn) at 213.9 nm,
Elemaent | Standsrd Value of FM|  Reading | Errer of Measuremant | Eror of Measurement Unieertainty
Il imal) Irrgl (%) img/l)
0050 0050 0000 .00 + 0012
n 0300 03507 4007 253
Q.700 0.660 (040 571 + J.0L5

Rernark : The repocted ureamanty & sn expandsd urcenaity calculsted usirg J Cowetige fackar of 21K = 21

£0.011 ‘
wadich ghves B level of configence of approdmately 95% |

.'1
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(Mr. Danai Srithongkurm)
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Conductivity Salution Readng ik}
25.000 ST 259 usiom =0.900 wliem 200 022 wiem
14130 wem 1444 wuSiem 3.0 uSlem 200 £ ] wRCm
11.3 m&cm ara mBiem 340 mSiom 200 [eX: 1 mEcm
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Standard Unit Under Calibration Coverage Facior
‘Cormection Uneertainty { + )
Canductivity Solution Reading (k)
25,000 e =0 wem CLO00 w&iom 2.00 022 uhiom
14130 (=1 13 wSiom a0 wSicm 2.00 Ba wSicm
113 mSdom 107.2 mEicm 4.10 m&fem 2,00 0,68 PRI
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am Ty ) B 54 2
1000 AT0 A7 mm L 1m
1200 2Bz e 12m am W
1as A 419 -5 1400 [ 1

. CAlbrmlian of pH Mater aith GISctrode | WLaven TR parstans Cominsinon o 6T

Euprant: FH Elacidn Typa: Camtinad Daciods
Mandactursr  METTLER TOLEDD Masa: SRy
L L TiEbeE LY L
Farizrreanca of Elesiezos systen [Thres-Pam Catizarson ot pH4, 317 and BHID)
CarliSed Vaks Feomrages niicsios Romiing Fovtthvs Biupe {43 Wncartsing Coverage Facioe
B6°C () wH e iEpH) I3
ama e w0 ) oo im
T Lan 1 LT i
i W g 13
amm 1o B

PFCS0L Rareson: 00 Tuta: 54-12-81



Nfi

Calibration Report Calibration Report

Cortificate Mo ETEIL0 Certificabe Mo TEATBIL0IEA
Equipmant: il Tharmerratis with RTD (5H bbatar) Equipment: Dligital Tharmametss with RTTH (pH Mater)
Rashiien LRI - Maget.  SavenEasyph Resohaion a1 g Model  SereanEary pH
Berial M- DD DMe.  UAEWAT 01028y Serinl Mo E2E BN DM UAE WAT.IGRE5S
Ml METTLER TOLECD M e METTLER TOLEDO
Date of Calibraticn: 1 March 3033 Pagud ot s Daite of Calibration: T March 20732 Fage Sof 8
Liscation: Chariisl Cabbrubon Luborsory, NATIONAL OO0 INSTITUTE Calibration poing: 16.0. 260 &va 350 b
Environment Condition: Ambiasi Tempendss e a1 e Calibration result:
Pl Hursicity 3% : 2% + Tt pnted wis irrweread in G7ukd DAL ar Ay BAI W & Finmm deph ol 100 mm
- Bascrigion of proba, modsl © L SN M
Dimenian of pmie - Diameisr & o, Lesgih 00 e
Candition of this results of Calibration: Shaa rriarsd Stwrines Sl
1 Calibraban Metrod © .:-m:.u-m.w.TEnEwwm-nM-ﬂnmnm. L |.,.:.:T:|-=| PR A ;
- e i g e a knawn ® [c)
VG B 54 TAG PRSI TR A 15008 4 Eh]
- The larapacabors acals in e o] tis Inbxpralony i e Ingmyfones 251 26004 a1 ™
Temparaiure scaee of T80 ( T80 1 M .00 a1 2088
2 Aaferecce Starderd ioerumant
inatramant Wodel Seripi o Certficam Mo Duw Date Threugh '
HAKDHELD THERMOWETER 1823 201 /
PEL-T DASHT L0 hare 33 TETR ;!
Parsnum Reirnce Thermomens: [PRT) IR L] é 3
Suppar Exuiprman - - Low Tarmparsiu Bah [ISOCAL-2), Model Eyropa- Pls Rask, SW 355505
1
3 This carticate (s trmcasbis 0 Inks movsanal Sywem of L |51 Lol Mhﬁf
4 Ths canibeais wis cerified osly lor i issiarren! s crlbrams. 7
£ This reest of caibrasan wis [ouns Bcoucals a8 BA0wn 1 3ate and acs of Cakbration onky. 4 M@&z
B Condion of Calibratad e | Sosd [

T, Rewufi of Cadibravdon © El Vo sdhmiment = LLIC" ; Link Uncar Cadibratian

I:l PR —

Thi fssen unciniinty of remsorimrt mas Saded on stirda e cncartinty muliphed by coserge faciar ke 3, providing # lewsl of corligence of
B rTdT el 0 B

RS ¥ J—

FCE012 Rarnian: ] Dale: 141241 taﬂa—lﬁ‘luﬂququ PR i o ) e T Laﬂﬂ’lﬂuﬂ’mqu

=

—-;‘-:.:_

Calibration Certificate

EEA007T-001-91
Cerifficaie No.: 2IETLO1-O
UNITED ANALYST AND ENGINEERING CONSULTANT CO.LTD.
Equipmand: ar batr Rasplstiors  D1pM AW
Address: % Sol Uderawh 41, Sukhumit Aosd,
Martsciuran  FANRA BSTRUMENTS Moziak: Mz
Bangoh Prakhi Bangkok 10260
i il Sartal Ko oaERe Typ: Back =g
o A AT 0285
o
repe o Date of Calibrationc 18 Baxh o2 Pagmals
ALnzanoe: Chamical Calivation Laboratary, biions Fags ireina
Equipment: i M Erwianrmen Congii: Ambient Tempersurs: (230 =14 | T Relebee oty | 915 38 W
Candiion of Equipment: Gaod Condilan
Manufacturer: HANNA MESTRUMENTS Caniiien of this Ressins of Cabbwation
1 Carion baod 15 I A - V8- C02 S 061 BBt b L) Skt 5 it
Modal; Wi 2211 nebusnan s sai (CRA
2 Flerenos Bundasis ¢ Comfen Fekrenos Wineval
EERm Sariall 0 He Marstectame CaniEcate Mz, B Ran
Sorial No.: o R 21 DO Vokage Cakbawal Fall ot Pl SCLIIFOR8Y 24 e D022
2.2 ghs! Tharmarmiar ey L == ] 32 Geiobar 2021
10 No.: UAEWAT.B0412 358 23 Themas-Hpgm e g 4 BTHOSESR (S R 5 Pverrier 312
Order No.: 220207 ‘Canfies Retenaa Man) Latha, Mt Bt (RAT=Y
2.8 84 Iufer L 008 (Prmary pH bulfer Sob o] TadE CPAhas PHETELE 2% Wervarrbar 2023
Operation No.: 2202087-001 25 M bule: B.382 Fricuary pH buPar Sohsor] AL CRichan PHIITLE 2% Wowerrber 3173
28 i iules 108 (Privmpry ph bulfer Sobion) AR R Acham PHEHLLE 27 hovvrvier 22
Date of Receipt: 11 March 2022 27 ;24 bufter 708 (Stavdard o e Saiios| Thasn CRAcham PHIDTLE B Mzsariar MG
3 Ths canication & Icasse T The ImsTacnal Sysaen of Lne (3 L}
31 raruTeTE M2 20 sgh WSC-TESHTE 17035 Laboratory Accrection f Calleaton o DOTS
Data of Calibration: 16 March 2322 o & i
A2 WS M0 22 Bsagh REC-TITE TARZE Laborabasy Actredition of Calbratioe Mo 0BT
A3 nmburrmrs ba 21 Amagh KSC-TISHTES 12235 Laboraioy Acciediion ot Calbrafion o 035G
2.4 Camlwe Rrlerence Wanerial o, T4 2E Fimuiig Iz Plimany medmanement meses: Hamed oo p3ng caibnied
FaITOEST, BTV, W] TS T GUnis] Sekdos
Prepernian ang oortibag by CRAENEm Ly i soosedied 1 180 1T
Calibrated by WrManes Somsak Approved by Brel SOV 7G5
28 Cudifed Fiwterarcs Uwtarisd Fo. 2.7 Facasbia iz U M H-7 Lofd 3504 0 S Ral FI.3 Lot 3408 32375 B
Egmalaliet IMFiractil Fugt | PP 118 Lot 0.0 J00T: I Rl Hi-10 Lot 238.05.200. Tha
W, Division of Calbration Laborsh Starciaxd Sckiien pmaanion and carifid &y CPAchen Lidis
s ik oot 1o 150 17034 and 1SNEC 17028
Dt of Insa: 1 March 2022 Responsibibe for the Tachnioat Manageman Tasm

& Thig oaricpls it seriied osl Rir G S arume el we colbansd

£ This st of cafivorion sas found RETLONS B shown on Saie @ pece of bt aek
Taw ancertsindes are for a cosfidance probabiy of approaimetely $1%.

This Certcala  mwsed = scoswdance wilt tha conciions < mccresitaion granied by e Thal Labosrory Accreciaion Schars which han sxmasd
i rasauee] capabiy of i Sboracry AR R ARGy K MCSERERC nEsona stasdarts e i B U of meEwrTet makes w e
czrmapoadieg nuional siascerts inborsiory. This owtilcete mury nal be meproduced ofber Bas in W sacept wih e prior witien sppreeal of e
Fisteal Food imthn.

4

anasluauan

P50 Rivisicn: 00 Date: 181381 PLS-012 Budidan: 00 Dadic 14-12-81

1anaI lum‘uqu



Calibration Report

Cantificats Na.: BT
Equipmant: P Basolular: 0 i Bt
Manutaciures  HANH INSTRUMENTS Mol oz
Serallizc  OEIGIME Thpa Banchiop
oo LR WAT DOATEES
Diate of Calibration: 16 Warch 2033 1ers
Calibration Resaits:
1. Cabbration of pH Water | Masusl Trrpersiar Cormparmstion xi 225 §
[m— D Veabegn Starsdard Jversge Indicsior Rasding Uscarisiaty | Cowerage Factoe
BH (mv | e aH (] k]
L 1417 4 oo L) 20
F =T T 2m [T m
i AT AT am [T [
L} LIAE S0 A Bubsd 1]
7 ) t Tm 081 am
L) 43169 681 am L) 200
1o ATTAEE ATA noe Lt 1]
1z =TT 256 1200 e 1m
N 118 nn 1260 [ 1
2 Calbration of pH Vietar it Elneireds | Mo Tonpasnes Sonoassaion ol 550 )
Equipmans M Bacnos Tip Combinsd Encyocs
Mansfactrsr  METTLEA TRARDO e LE4
Sl W T1483E LN L]
wpan (T Caltwmicr m 44, pHT and R
Cartifind Valsa drernge indiamor Rasdleg E—p— Uncariaiaty Conrage Facisr
28 (mH) Ll L ixpH) (L]
A an [T T T im
L] 8T 28 - oot m
nms T T 1) [ am
L] L] B 0 X
'
FCE0M2 Aevision: 00 Dot 14-12-61 'baﬂ UQN
51 = - | I " P:'f

Calibration Report

Carificate Ne.; THQITH1
Equipment: Dl Thasrseter-with RTD (54 Make]
Fesehaben LA - Model  HIET
Sedalb:  [(H1ESME DN LIAE WAT 0425

Manudackrer Hhbibih METRUMENTE
Date of Calibration: 18 Mach 2022 Pags B ol &

Callbration poirnt:
Calibration rasuli:

150, 30 and 360

- The aimbs was immenad in igd b or doy bafh to 8 mnemum depttal 900 W

- Diixigbint of prota, Model | L) ] o
Cimarmion of probe - Dianaier 1% e, Langh M e,
Eheaix maierial Eupriess S
ULT® Reading 0] e mn‘.'l:m Comsstos Yaiur ['T) un‘;-::v
®e 5801 oo an0ea
18 2m002 oe L1
) 28003 1 Q088

o - UL Unk Ungar Calibration

The: B UCETBTIY O MMENEMIENT WhG Lass 0N BNCHID LIOAMENTy MAFIpESD by Covaraps fRciey b= 2, providing i ksl of combisence of

approaimaraly 3 %,
RS 7 P %_

FLE012 Favmcn: 00 Dwt 14-12-81

wnaslumuan

Calibration Report

Certificate Na.: THMGT-H01-01

Equipment: Digtal Tharmomater wity AT [5H Meer]
Racaasi= [RI" Modei  HIEF
SermiMo:  GEISEME DNz UARWAT 4T

Mansscacer HAMKA NSTRUMENTS

Date of Calibration: 96 March 202 bimbiit

Locatian: Chamizal Catbeabon Latoraiory, Katinral Frod nesum

Environment Gondition: AT Tampenanis LRI

Malrren Fumidty | B0 x4} %

Condition of this results of Calibration:
1. Caibrabon Matted - I heuim mathet 'W-TE-003 by comezansen with stadand teermomaie:
= The Calibraricn s degemised by comparing with & known lempergiue
et @ sandird ress Lo thermneir.
- “Tha tamzsrmurs s2ale in uss i this Nsorwiony is the inismatanal
Tamperates ssal of 1009 TS0 |,

2. Mafararca Standard kainarsan ©

Iratrumeni Wodasl Serial Mo Cerificams Mo Droer Dt Through
HANDHELD THERMOMETER 1528 neEse
PEL-T DS -3 TETR
Fiafirum Rasstance Thaemarsier {PRT] ITA arTIg
Supmer Eguipmant - Low Tamparaiun Rat (S0GAL-L. Mode: Eurapa-3 P Rask S 1413632

1 Tha cerflicais & racesizie o nisalionsl Sysies ol Linis |51 Lisks),
4. This. SETFBEaE wirs Corihasl iy fOF % VYT w8 4 Sralsd

3. This reault of ca Esration was: bound sccorwis s shown on daie msd place of calartion anky,

8 Condition of Calyrmied o | Good
7 Femt of Coiteation : E WrheA ST El A adsiTant
F-C5-012 Ravision: 00 Do 165261 '
anasluauan

S8,
e
el

Bty
Foundetio for indusinel Developmeesd Matons ulia TEILTIS 7]
P wehsinal abhonanosy Serece Cormar ﬁfl! T \Iﬁ*

FERI NSRRI aldEZaa T ILa T S
A SIL LTS NS RS SUT Y T

Calibration Certificate

Certificate No.: 2203120-001-01
Client name: UNITED AMALYST AND ENGINEERING CONSULTANT €O, LTD.
Address: 3 Sal Udamsulk 41, Sulkihumvit Road,
10260
Page 1o 3
Equipment: Electronic Balance
Manufacturer: METTLER TOLEDD
Model: AB204-5(FACT
Serial No.: 1129361010
ID Ne.: UAE.WAS.002/ 2852
Order No.: 2203120
Operation No.: 2203120-001
Data of Receipt: 1 June 2022
Date of Calibration:  1June 2022
Calibrated by MrTavessak Seiles Approved by //
Soentist [ MrPharaphet Tussjit )
Manager, Division of Calibration Labaratory
‘Dvbe of Issuwes 7 Jume 2022 for this Team
The ane foF o af L

This Certificabe &= esued in accordance with the condiiors of acorediation: granted By the Thal Laboratory Aotrediteton Scheme
which has assesser the messurement capabsity of the laborstory and its tracesbdity 5o rerogrized rational Standarss and 50 the

nEs of reaizad at the g natineal dandants lborstory, This certificabs mer not be reproduced other
Hhan m ful excegt with the prior witen approval of the National Food Inatiuce.
F-C5-00% Restmon: 02 Datie 20-04-65 L]
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iy PEUNCaon for incusmal Devwsoprment hasonal Food instiuie MBC-TISLTIS {28
Food rdushel Lstotetory Senace Cerver :MTM 081

Calibration Report

Certificate Mo.! 22031 20-001-61
Equipment: Blactrsric Ralarcs Hansdacturar:  MITTLER TOLEDG:
Modit:  AEI04.SFALT Resslution: 00011 g
Serial Mol 1129351010 ID Wo.: LAE WASS02/2552
Capacityl 20 §
Date of C: 1 Jure 7023 Pagelel3
€ derisiare T M8 ¢ 03T EestwMumidly 45 2 L5 %
Place of Calibration: A0, Balonce Ao, UNTTED: ANALYST AND ENGINEERING CONSULTANT 0, LTEL
Condithon of Equipment: Good Conation.
‘Condition of This Results of Calibration:
L. Calioration Method: BT Method W-MADIT  TreHooss Method baged on LKAS Lab 14 : 2010
2. Aeferenos Sandach;

Beference Standard ~ Medel  Serfalfe  Callwated By  Certificate Mo.  Due Date

Scardand Weight Class B2 5y BIEESE e Mazmes & ey 2023
eardard Weight ass B2 15009 BREELE " MEMAOIE & Javary 1633
Instrument. Model Serlal Mo, Callbrated By Cartificate Mo, Dus Date

Thasmc-Hgn Mener [POKPE 430 WFLETH D18 Fpaaley Heba ez 18 Pebrgary 2323

X This certttcation Is macestsie to 51 URT
& Thm cortrbcate s crs i Grky for the (e we crtrated.
5. Thes et of CHibramon was Mo SOrinits i Shaw of e and plaoe of callibrition onby.

Calibration Rasults:
1. Repeatability of Reading:
Borminal Vakse 'R Stardard Deviaten of Reasing Lgd
) 0.03008
30 0030

2. Off-Cantar Errar:
A i o S0 g ik pliced ard roved 52 warius posEon o gan,
Tha balenoe neaaine abisined b phean i th ek

@ O
pod
& )
o
1 ) 3
g L a1l{s}
abgin | sigees | sapas

TECHNOLOGY PROMOTHIN ARSDUIATION (THAILANIDE JAPAN)

CORPORATE SERVICES & EQLIPMEST CALIBRATION AND TESTING SERVICES  “r-0omm o
T PATTANAKARN ROAD SO LB, SUANLUANG, 51 RELIANG IANGEOK 10730 b i BB
TEL 0.2TI7300027  FAX 071008 CALIBAARON A

CertNo.: 22MM210
Page.: 163

Certificate of Calibration

Equipmant : Electranic Balance
Manufacturer : Matiler Tokado

Model - XER20E

Serial No. : COpanT1872

ID No. = UAE WAD D1 212563

Subamigted by : Unified Analyst ared Engineesing Consulant Co. Lid.

3 Soi Uomauk 41, Sukiumi Rosd,
Bangehak, Phakhanarg,

-
AREErE SIS AT ILE TR
I I I AL SN EAEU R Eae s TSELE TS
Foundanen for indusinal Develcprmant hiational Mood Faifue TISLTIE 17628
Food nclemal Labonmory Semice Certer CTARATS b

Calibration Report

Certificate No.: 23034 20-004-81
Equipmentz e Baarce Manufectursr:  HETTLER TOLEDD
Hodel: A2IA-SFALT Resalation: 00301 ]
Serial Wo.| 1129351010 D Mos UAE WAS 0332557
Capachys 220 @
Date of Calibration: 1 june 1022 Pagedef3
Cofibration Results;  (Continued)
Calibration Ranga:  0-200 g
Calibration Adjustment: Internal Calibrabon
3. Daparture from Nominal Vialue:

[T Searedard Vae Koersje Ressng Comsman. ez, Cvrage Facmy

| L] ] [ L 8 1 1= g | ]
Uiy 00 28000 20000 B0 2
o a1 2.81m 2.0000 209000 1]
nos 05008 0Mm 00801 0050083 2m
0.t 0.50003 23000 09500 00008 200
a2 020000 3.2000 0.0500 003000 200
[ 059000 0,500 00300 0000083 200

i 105000 0.0 0.0 0.0320m L0
A0 1359 [0 LH ] o6

] A B0 20500 0.0H%0 000088 ]
10 999998 29999 000 00 200
Ful 1559959 15,5995 .00 [ el 140
) ADEHE Auors nooes 280013 250
b} 5500988 £0.0093 0 Su80014 280
80 10801 39,5009 (] 017 0
isD PR 10T bi0ad 200002 159
8 PO 159 9350 0003 ] e

UNCHTBINTY of MEISITETATT, WS Ba5SI 3 3 RARGE-S Lrmainty mufliplid by & covinage dactir & , providing &

The reparted
bran! of corfideace of approsmately 95 %
- £

FeCE0id Risiwon: OF Date: 200965

Equipment : Eleciranic Balancs Cert.No.: Z2MM210
Condition As-Recelved :  Lisad hem Page: 2 of 3
Reference : Z204-05420C-1

Procedure used ;-

Calibration wena conducted using in-housa calibralion proceduna CP-DB01 according to direct
e asurement method against standard weight.
Condition of this result of calibration
1. Rederence stendard Insfruments:-
Instruments Modal Sarial No. 12 Mo, Test report No. Dug date
1) Standard Weight Sat (E2} 15884 - TORCA38 MM-0008-21 3 Feb 2023
2. This canificate ks valid only to the (bem calibrated on date snd place of calibration.
3. This resull of calibration was made on requesled l the point specified by customes.
4. This cendificate is not cestified for any commaercial transaction.
8§, Ths canffication |5 tracaabia 10 tha Inemational Systam of Unit,

Bangkok 10260
Location : Balance Room
Received order : 26 Aprd 2022
Calibration Date : 26 Aprd 2022
Ambient Temperature ; 15°Clo a0 ©
Ralative Humbdity : 30 % 10 90 %
Calibrated by : Kunchit Prompeat
Approved by @ M‘- .

Approved Signatory

{ ) Pomihippa Tameyakul
) Males Bulkruea
{ ) Suwit @i
lasue Date : 29 April 2022

Result of callbration | ) Without Ac L") Aher Adj By Intemal C. 1
Range capacity : Dg 0 B g Reaolution 0.00001 g
8 g to 220 g Resolution (.0001 q
Bafore Adjustment :
Balanca Maasursmant Caoverags
Applisd Waight Reading Correction Uncenainty Fagtor
(gl (5] (gl (£mg) fx)
B0 B0.00004 -0.00004 15 2.00
200 195.9809 +0.0001 0.38 2.00
After Adjustmeant :
1. Determination of the standard deviation of weighing machine (n=10)
Applisd Weight Standard Deviation
tgl of Reading (@)
B0 0.000008
00 0.00008

The Lneertainties are for a conlidence probahility of approcimatedy 95%

encepl el e pr ]

This-conificate pury e be seproduced et o i fo
Apprval oof fs basd of Carperne Sersices 3 - Bquymrent Calibrasoe sl Teving Servios

enmshainstigs

T, -

nmAlidigl



Equipmant : Elactronic Balanoe Cert.No,: Z2MMZ10
Condition As-Recelved :  Lsed Iam Page: 3ol 3
Raferances : Z204-05420C-1
Result of callbration
2. Effect of off center lnading . ;
A masa of 100 g was placed Io varous pesilion on e pan. N
The weighing machine reading error cbtained is given in the lable i L] i
Maximum difference between
Position 1 Posltlon 2 Positlon 3 Position 4 Position & off-center and cantral loading
(g) (g) tg) tg) tg) (a)
-0.0002 =0.0001 0.000) <0,0002 <0.0002 0002
3. Departure from nominal value
Balanca Maasurement Coverage
Appli Reading Correction Uncenainty Factor
(g} (g} (g} {zmg] (k)
Unload Q00000 Q00D0T 0.018 213
Q.05 Q.05001 =0.00001 0.018 213
a1 40001 -0.00004 .017 21
1 1.00002 -0.000az 0.019 206
] 5.00003 =0.00003 0.0268 200
20 2000008 <0ug0008 0,048 200
50 S0.00010 ~Lao0mo 0.080 2.00
a0 BD.ODI4 =0.00014 (1811 2.00
100 00,0001 =0.000m .21 200
150 150.0001 -0.0001 0.2 2.00
200 200.0001 =0.0001 0.35 2.00

The reporled uncestaindy of massuremant was based on a standard uncedainty mulliped by a coverage
faclor &k, praviding a level of confidence of approximately 95 %,

-plo-
@nmAldaii
Egquipmeant : Hat fir Ovan Cart, Ng., 22TM1430
Condition As-Received :  Usad llam Page: Zof 3
Refarance : 22100575001

Procedure Used :-

Calibrasion were conducted using calibration procadure CP-OTOZ aceording fo direcl measurement
rivathod with Data Acquisition which connactad with Resistanca Tempersture Delester | RTD ) and
Thermocouple Type T

The semparature scaka usad was based on ITS-90.

Condition of this result of callbratlon

1, Refarance standard nstrumsant.-
Instrumant Model Serial Mo, Cert. Mo, D Date
1) Data Acquisition J4ET0A MY410Z1643 23 10 Jan 2023

2. Thigs certificale i& vakd only o the dem calbrabed on date and place of callbration.
3. This certification & traceable to the Inlematianal Systam of Uni.

T PATTAMARARN ROAD S04 1E. SUAN

TEL.0.27) 7- M-

WECTELTIS I TRR
EAEAICH bn

Corl No.: 22TM1430
Page: 103

Certificate of Calibration

Equlpmant : Hot A Crven

Manutacturer : Mammert

Modad @ UF 58

Serial No. : BHE 1586

1D M. : UAE WAD D2 T/2550

Submitbed by - Unitad Analyst and Engineedng Consultant Ca.,Lid.
3 Sof Lidomsuk 41, Sukhumvil Read,
Bangehak, Phrakhanang,
Bangkek 10263

Locatien ; Lab Floar 2

Recalvad Order :
Callpration Duate :

19 Qclober 2022
18 Qclober 2022

Amibiant Termgsratire {=s10) "

Fedative Hurmidity : {B0£30)%
Calibrated by : Preacha Hiahin
Approved by : .&. QJ

Approvad Sanatory
{ ) Pormihippa Tameyakul
{ ) Malke Butkruea
1 o) Suwit mjal

Issue Dat

31 October 2022

The Uncertainties are for & confidence prabahility of approsimaiely 95%

This o

Approrvel il

e sl e

wices 1 Fepapm § Services

lﬂﬂﬂ"l‘ihiﬂ’)‘l]ﬂll

A DD4BBOD

Result of Calibration -~

[*} Without Adjusimaent

Function of UUC* ; Tamparsture Scurca
Fresh air setting : Cloga Enwirgnmeant during calibration
Beginning Finishad
g : Ternp. [ °C ) 29 30
REL.Humid. { % } 47 A
% g AC Supgly [ Valt) 23 220
" Ref. S, 10 No.: @

Calibration Point

Position:| (104)°C | (140,180} °C

i 1B-D4RTD01 | 21-04TC01

2 VB4RTD0Z | 21-04TC02

- o ; 3 | 184RTDO2 | 21-047CO3

Prabe Dotaits ; 3 4 | 1s04rTD0s | 21-04TC04
50 om o= 03 m & | 18MRTDO5 | 2447005

b= &0 om W= 040 m 6 | 18MRTDDE | 24-04TC-0B
= B0 om = 040 m 7 | t8m4RTDO7 | 21-04TCO7
Capaclty = 0053 B 18-04ATD-08 | 29-04TC-08

Birel) | 18-04RTD-09 | 29-04TC-08

wnms'l:imuq%‘-}

a 1133252

Equipment : Hot Ar Qven Cert. No.: Z2TM14490

Condition As-Received : Used Hem Page: 3of3

Réferance : 2210-057500C-1

Result of Calibration :- {* ) Withoul Agusiment

Funetion of UUC® : Temperature Saurce

Frash air setling : Close

Calibration | LUC* uucH Tamparatura Temperaiure Overall i Covarage
Paint Botling | Raading stability uniformity Variation ¥ eactar
(e {'G) 16 (G} (S (G} [E2D) i
104.0 104.0 104.0 Do61 1.3 1.7 0.42 2
140.0 140.0 140.0 0.14 2.3 2.4 1.1 2
1B0.0 180,0 180,0 0.1 s 3.6 1.3 2

Calibration Maasured T e | G
Point Position
(G} 1 2 3 4 [] [ T 8 9 [raf.)
104.0 1003.076 | 100876 | 103777 | 104,124 | 104667 | 104426 | 104012 | 105526 | 104.370
1400 138.189 | 139.189 | 130,808 | 1¥9.560 | 140,266 | 139622 | 135.293 | 139.335 | 140.368
180.0 177.830 | 179.267 | 178,643 | 179.763 | 181.011 | 180,083 | 175496 | 178.743 | 161.278

Average” : Tha aversge of 30 valies in each pasition,

Tamparatura stability | One-hall of the graatest maximum dference of measured femperature at any one sansal
Temparature unifosmity : The mesimum differancs of measured lemperatures al any sensors and the measured
BMparanire B e reference locatisn which are observed al the same time or at as close an abservation time a5
pessble o detarming the tamparabure pattarn or homogeneity wilkin the chamber under sieady-state conditians
Overall Variation ; The Difference of tha maxmem snd minimum massuned tam paratures throughoul absereation
uucH : Urd Under Calibration

Mole : The reparted uncertaingy of measuremant was included siabiity and axcluded uniloerity .

The reported uncertainty of measurement was based on a stendard uncerainty muliplied by a covarage
faclor k, prewiding & level of canfidence of approximataly 95 %
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L TELTE
asRATION Bo0ge

Cart. No.; 22TMSE3

Page.: 1ol 3
- -y -
Certificate of Calibration
Erquigsment : Imou bt
Manufactures @ Mamenest
Madal - IFF 260
Gevial No. o WE1S.0187
1D No. - UAE.MIC. 0032558
Submitted by : United Analyst and Engineering Consultant So.Lid,
A Boi Udomsuk 41, Suldhumyit Rioad,
Bangehai, Phrakbarang,
Bargkek 10260
Location = Micrabiciogy Laboratory
Received Order : 7 Aprl 2022
Calibration Date - T Aprl 2022
Ambignt Tamparatirs : (26210 )°C
Redative Humidity : (50£30 )%
Calibrated by - Prawil Sedavilchit
Approved by @ m{q_ '
Approved Signatary
[ ) Pomthippa Tameyakul
(<) Males Butioruaa
[ ) Suwil Imgai
|ssue Date - 1B Aprl 2022
ce probahility of approximasely U5%
g %=
L]
wnensluniugy
A 0D40248
Equipment - Incubaior Cart. No.: 22TMSE3
Condition As-Received : Usad Ram Page.: 3 af 3
Referenca : 2E04-001B0C-
Result of Calibration :- 1% Wishout Adjusimeant
Function of UUC* : Temperalure Source
Fragh air satting | Close
Calibrati 2
on | UUC wuc T y i T Owverall meartainty Coverage
Pairi Setting Reading stability uniformity Wariation Factie
(] (Ch (e [£°C) (] {'e) | (') [
3.0 35.0 35.0 0.1z 053 Q.78 0.20 2
Calibration Measured Tamperature | °C |
Paind Position
() 1 [ 2 [ 8 T 4 [ & [ & [ 7 [ & [sgwy
380 35170 | 35467 | 34c3m | ada4s | @6 | 34864 | aa8ea | 3a7a0 | 3ave0

Awarage® : Tha average of 30 values in esch poaition.

Temperature stability : One-half of the graatast maximum dfarance of measuned lemperalune al ary ane sensar,
Temperature uniformity : The maxdmum diffarance of measwed temparatures &1 any sensors and the messured
Immparature at the reference location which are observed at tha sama tima or at 8s closa an cbearvalion Gme as
possile 1o delermene the ismperature patlern or homageneity within the chamber under sisedy-slate condiions,
Owarall Variation : Tha Diference of e maximum and minimdm messured beroeratures lhroughout observation.
UUEC* : Urit Under Calbration

Haote : The reported uncertainty of measwrement was incluted stabiity and excuded uniformily .

The reperied uncarainty of measurement was based on & standard uncariainty mutpled by & Cowerage
Tacior k, providing & lavel of confidencs of approximatety 95 %,

~allg-
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Equipmeant : Irecubatar Cart. No.: 22TMSE3
Condition As-Received :  Lisad Hem Page: 2 of 3
Reference : 2304-00180C-1
Proceduns Used -

Calibration wena condwcied using caliration procedurs: CP-0OTOZ according 1o direct measurement
mathod wilh Data Acguisition which connecied with Resistance Temperabure Datecior [ RTD |}

Tha tamperature 6Cale used was based on |TS-80.
Condition of this result of calibration
1. Referenca standard instrument:-

Instrumant Model Serlal No. Cert No. Dug Date
1) Owta Acguisiion MIT0A MY44067817 21LM10 20 Jul 2022

2. This certificats is vald anly to tha itam calbrated on dabe and place of caliaralion,
3. This cerlification is traceable to the International System af Lnit,
Ragult of Calibwation :- [ * ) Without Adjusimeant

Function of UUC" : Temparatura Source

Fresh air setting : Closa Enviranment during calibration
inni Finished
; 3 5 Temp. | "C ) 26 26
REL Humid. { % ) 1] A2
AC Supply | Vall } =0 220
4 Ref. Std.
5 Positian - H i
/' 1D M.
o (=]
4 1 1SRTDZI1
2 15RTD2M2
k] 1SRTD2M3
Prabe Installation Details = Dimarsion of Chamber | 4 1SRTD2M4
= 50 em D= s m 5 1SRTD2S
b= &B om We 0B m 6 15RTDZME
t= &0 om He= 9B m T 1GRTOZAT
Capaciy= 026 mo B 1SRTO2E
8 fral } 1SRTDZMB
]
mnmﬂumuqu
al i0

TECHNOLOGY PROMOTION ASSOUIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPSEENT CALIRRATION AN TESTING SERVICES
THE PATTAKAKARS BIAD 5 AMLUANT HANGROR HI30

C T TESI 70

T RSN ALRIBATION W

Carl. No.: Z2TMETZ

Page: 1of3
Certificate of Calibration
Equipment : Incubalor
Manufacturer : Memmar
Macdel : PP 260
Serial No. ¢ WETE.Q08E
I M, LUIAE MIC Q327558
Submitted by : United Analyst and Engineanng Consullart Co., Lid.

3 Sai Ukonk 41, Sukhumyil Road,
Bangehak, Prrakhanang,

Bangkak 10260
Location : Kicrobialogy Labarabory (302)
Racahved Order 3 May 2022
Callbration Date : 5 May 2022
Ambient Temperature - (28+103°C
Relative Hurmidity : (50 £33 )%
Callbrated by Preecha Hiahib

Approved by :

Approved Sgnaiony
T ')Pwmlupua Tameyakul

(+] Malee Bulkruea

() Suwit lrmjai

Issus Date : 11 May 2022

The Uncertainties are for a confidence probability of approximatedy 955




Equipment : lincubator Cert. No.: Z2THGT2 Equipmant : lncubatar Cert. No.: 22TMETZ

Condition As-Received :  Usad bam Page.: 2ol 3 ‘Condition As-Receivad ; Used ftem Page.: 3af 3
Raferancs | E205-00030C-3 Reference : 2205-00030C-3
Procedure Used - Resul of Calibration - [ b Wilkaut Adjustment
Calibration wena conductad using calibration procadure CP-OTDE scconding 1o direct measurement Fungtion of UUC™ : Tamparalea Sourca
method with Data Acquisition which connected with Resstancs Temparahure Datecior { RTD ). [Fresh air setting Mat Availabis
The temperabura scale usad wes based on TS00 PP =TS T T Taniern Temperature | Graral e
g b Point | Selting | Reading stability uniformity | Variation || Facter
1. Refererca standard instrumant:- (%) IE=3) (¢} (G} (cy (e (£ *
Instrument Moded Serial No. Cert. Na. Dug Date 350 5.0 250 0,021 018 .33 0.30 2
1) Dta Acquisitinn 3a670A MYA4D67E17 2iLMid 20 4l 2022 w80 260 %0 07T .56 = e =

2. Thiz cerlificate is walid only 1o the ilem calibrated on date and place of calibration.

3 This cerlification & recasbia 1o Me inlemational System of Unit Callbratlon Measured Temperature ( °C |
Result of Calibration = { * | Withaut Adjustmant Point Pasition
Funclion of ULC" : Tempersiure Source (e 1 = 3 A - L 7 8 8 fref.)
Frash air satting : it ket Environment during caibralion 250 | 25221 | 25148 | 25127 | 25113 | 24068 | 24.986 | 24.833 | 25017 | 25047
Beginn Finished 360 35607 | 36238 | 36430 | 3616 | 36998 | 36845 | 36630 | 36761 | 36113
Temp. ("€ ) 25 =] Average* : The avarage of 30 values in esch position.
REL Humid, { % ) B2 57 Temperalure slabkiliy @ Ore-haif of ihe grealest masimum difarence of massunsd ismperature at any ane sensor
AC Supply { Vol } 221 221 Tamparature uniformity : The maximum dference of messured tlamperatures 8t any sensors and lhe measured
Iemparature al tha reference location which are chsarved al the sama fime or al a8 closs an chservation fime as
i Pasition - Rk S, possiile io delermine the temperature pathem or homogenalty within the chember under sieady-state condilions.
1D No.: Dverall Variation : Th Difference of ha maximun and minimum measured temperabures throughout obsenation
1 18-15RTD01 UUC" 1 Uini Undsr Caliration
H 15-15RTD-02 Nale ;  Tha raported uncertainty of massuramant was induded siabilily and exduded urifarmity .
N 2 19-16RTD-03 The reported unceriainty of measuremen! was based on a standard uncariainty MuSplied by & coverage
Prabe Installatian Dotails ; Dimension of Chamber : 4 18-16RTD-04 factar k, providing a lavel of confidence of appraximately 55 %
a= 60 com b= 050 m 5 18-15RTD-05
b= 50 om W= el c ] m B 21-15RTD-06 £ o
p= B0 om He BB = T 18188 T 07
- 3 B 18-15RTD-08
Soeads et i 9 {ral.} 18-15RTD-09

wnnslumuga, wenmnslumugy

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAFAN)
CORPORATE SERVICES & EQUIFMENT CALIERATHNN AND TESTING SERVICES
554 PATTANAR ARN ROAD SCH 15, SUANLLANG, SUANLUANG DANGEOK 1020

TEL G317 FAK, 17 G e iy Equipmient - Wales Balh Cert. Moo Z2TMEIE
Candition As-Recalved :  LUsed lem Page: 2 of 3
Refarence : 2202-04440C-3

Procedure Used -
5 . - o Nn.: ECIMH Cabbration wena conducted using in-house calbralion procedure CP-DT04 according to direct
Cerl]ﬁcate U‘f Callbratl(m Fagess 1ol measurmment mathod with Data Acquission which cornactad win Industrial Piatinum Resistancs
Thermamater [ IPRT |},
The iemparature scale used was based an ITS-90,

Ganditien of this rasult of calibeation

Equiprment : Wiater Bath 1. Referanca standard instaimem -
- " Instrum Madel Serial No. Cert. Mo, Dug Date
anufacturer : ek 1 b Data Acquisition 349704 MY 44067817 21LM10 20 Jul 2022

2, Tnis cendicats |5 valld only 1o the Item calbrated on dabs and place of calibration.

: L . P .
Modal WHE 14 3, This canification is racaable to the Intamational Syaten of Lnil.
; Result of Calibration - i * ) Without Adpistmant
Sedal o Lamone Function of ULC" : Tempesature Source
I K, © UAE . MIC 0O2/2560 Environmental AC Voltage Supply
(=N (%RH. ] i Valt )
Submitted by : Urdad Analyst and Erginesring Consatiant Co. Lid, Beginning of Calibration Fal =] ]
3 Soi Udomsuk 41, Sukhumyil Road, Finighad of Calibration 22 &4 230
Bangchak, Phrakhanang,
Ref. Std.
[Bangkok 10260 Paosition : 1D No.:
lon - a2
Location Micrabiclogy Leboratary e 1 TARC143
Received Order @ 17 Febeuary 2022 -~ 1 Stretl 2 ’,/ 2 TORC144
ref,
Calibration Date - 17 Febeuary 2022 P v 3 TARC145
Armbient Temperature | (26 210)C 4 TORC148
Riglative Hurmsdily : (S0230)% Sjrnd.) TORC147
Calibrated by : Suwit Imgai Freal
Approved by M s

Apgraved Signatoey
{ ] Pormihippa Tamayssul
(¥ ] Maloe Butkruea

Isgue Date 22 Fabruary 2022

The Uncertai

i are for o confidence probabdlity of appredimately 95%

T p—

“tanaslumuan anas likauan



Equipment : Watar Bath Cerl, No.; ZITM333
Condition As-Received © Used llem Page.: 3ol 3
Ratarance - 2202-04440C-3

Raesult of Calibeation ;- [ * ) Wilhout Adjustment
Function of WLG* : Tamparatung Souce

Calibration|  UUC* uuc* Average* Standard Reading | 'C |

paint Satiing Reading Position

=3 () (c} 1 [ 2 [ 3 [ 4 [ &(ref)

445 445 44.5 44098 | adam [ az4mz | 4458 [ 44504
Calibration Coverage

point Unifarmity | Stabllity Uncartainty e

(e (e ("0} [£°C) k

446 [5 0067 0.15 H

Average* : The average of 30 values in e=ch position

Unifermity : The masimum difference of measured temperabures at any sansors and the measured lempamaiure
&l the refarance localion which are cbserved at the same Sme or at as closa an obseralion ime as possbla
Lo detarrning the lemparabure patiern ar homogenesty within Bhe chamber under sieady-siate conditions

Stability : One-nalf of tha greatesl masimum diference of messured temperature ad any coe probe.

WLE* : Unit Under Calibraton

Note : The reported uncertainty of measuremen! was iInciuded steblity and smciuded unifanmity,

The: reported uncertenty of measurement was bassd on & slandard uncertsnly mulliphed by &
cowarage faclor K, providing a leval of confidence of approsimataly 85 %,

-ola-
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Equipment : Water Bath Cart, No.: 22TM334
Condition As-Received ! Used item Page.: 2al 3
Referance : 2020444004

Procedurs Usad =
Calibrafion wara conducted using in-house calibration procedure CP-0T04  accarding 1o drect
measuramant mathed with Data Acouisiion which conmected with Indusirial Platinum Resistance
Tharmomedar | IPRT |,
The temperature scale used was based an (TS50,
Condition of this resull of calibration
1. Reference slardand instrument:-

Maode| Sarkal No, Cert. No. Duie Date
1) Oaia Acuisition 349704 MY 44067617 21LMID 20 Jul 2022

Z. This certificata is velid only 1o the tem calbrated on dale and place of cal@ralion.
4. This certification & recaable to the Intametional System of Uinit.
Result of Calibration :- 4] Wiehout Adustmant

Temperaiums Souce

Envwir AC Yoltage Supply
(e [%RH. ) { VR }
Baginning of Calibration Fal BS 228
Finished of Calibration 22 57 239
Ref. Bta.
PN D No.:
1 FORC 142
z FORC144
a 7ORC145
4 TORC146
Sirel} FORC1AT
Fromy
anasluauan

a 1086055

TECHSOLOGY PROAITION ASSOCTATION (THAILAND-JAFAN)
CORFTIRATE SERVICES 3 BOUIPMENT DAL EATHIN U513 TESTING SERVICES
Slax

5108 ATTANAKARN KOWD 1

L SLAKLLIANG BANCEDR 1050

HAE-PEATININRS

TEL (1371700637 FaX, 1-T71% sk FALIBRATICN Ba

Cert. No.: 22ThM334
Page.: 1ol 3

Certificate of Calibration

Equipmant :
Manufacturer :
Miodel ;

Sarial Mo, :

1D Mo :

Submitted by -

Location !

Received Grder :
Calibration Date :
Ambieni Temperature :
Ralative Humidity :

Calibrated by :

Approved by ©

Waler Bath
Mammert

WHE 14
L416.0612
UAE.MIC 002860

Uritad Analyst and Enginaering Consuitant Co., Lid.
3 Sol Udomsuk 41, Sushumedt Road.

Bangechak, Phrakhanang,

Bangkck 10260

Microbiclogy Laboratory

17 February 2022
17 February 2022
(262 10)C
(50230)%

Suwtt Imgal

Wl

i 4 Pomtheppa Tameyakud
i} Male= Butkruea

lagwe Date :

Appraved Signatory

22 Fabeuary 2022

Eusipmant © \ater Bath
Condition As-Raceived | Lsed llam
Reference - E202 0444004

Result of Calibration ;- {* | ‘Without Adjusimans
Funeiion of UUC® ; Temperature Source

anasluaiuam
A 0D3a0as8

Cart. No.: ZITM334
Page.: 3al 3

Calibration uucT uuct ‘Average* Standard Reading | G |

paint Setting | Reading Position

(ci ["C) {4 1 | 2 | 3 [ 4 [ ety

44.6 44.5 445 44572 | 44514 | #4507 | 44530 | 44568
Calibration Coverage

Unifarmity | Stabi Uneertain

point " o Factor

[ (=] (#'CH (+°C} 3

445 [ 0.042 0.5 2

Average” : The avarage of 30 values in each posifion.

Uniformity : The maximum diffarence of measured temperatures al any sensors and the measured femperaiure
at the reference locatian which are ebsarved al 1ha sama lima or al a8 close an chservation ime as possble
o delermine the femperalune pattem or hemegarally within the chamber undar stesdy-siate condilions.
Stability : One-hall of he grastest maximum difference of measuned lemparatuna at any ona proba.

Uuc* ; Uni Urder Calbration

Mote : The reported uncartainty of measurement was included alability and excluded uniformity.

The repared uncanainty of measurement was based

on a standard uncedainty multipled by a

covarags factar k, praviding 8 level of confidence of approsimately 85 %.

-olag-
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METTLER TOLEDO

Calibrwion Curfcna I
THLEE-056-D407 22-WCC-TH

iattiar Teluge (Thadend) Lie

Eaid » B4R Losabe Rd, Bongna Tol Sub-Désinict
Bangni Districr, Banguok 10260

=B 2773 WED

MT-Th, Serwioe SupporhBmi.oom ECCTERTIS 1T
CAUBEATIN EO6

Accuracy Calibration Certificate

Cateatn Cortican © METTLER TOLEDO Servi

THAA-T6-040T F2-A0C-TH

Customar
Ty Unitad Analyet and Enginesaring Comsskant Co  Lid
Addrans: 3 Bod Udoim Buk 41, Busrumyit Rd., Barg Crae
(=173 Phiia Hrsatosg Comtact Sl Cholacie
Zip ! Postat: e
Etata { Prowinoa: Bangknt
Orglar Mumber:
FIU T
it o -
Weighing Devica
Wanfachumn Warziar Todinta Insirumen Type: Wiignng | e
Modal: WESIED JR— LLAE. M [0B55S
- BOOTE0A11 Tanminal Modsa: ol
Duiiing: N Terminal Serial Mo WA
Flaxr; ? Tarrrineil At o : I
Roaime Baliricn Ao [206)

Calbraion Guideline ELRANET og-18 v, 4.0 (V3015
WETTLER TOLEDO Work Instruotion: CPWI 220

This cadibeaiion cevificaie comiains measurements for As Found calitraion. Mo As Lek calendion was perfoned tocec e deacn
wird not medified abar As Found caitraion. Theraiom, rasuts for As Lef remaepend 1o As Fiuns,

TIi SEashely/Soan of 11 waNing AEFLTT wis e befons calibmion wilh & bulln weight

I acenrdance with EURAMET e-14 [116015), e st oads wmim sslacing ic meec (e spectic use of the weighing devics o [
arcommotal Epeciic catmIon conons.

A Found Swil 228°C End FIO'C | Sl 435 % Eng: 503 %
A Found Cabbration Dt 0i-Apr- a0 Caltvaisr o
Issun Ciata: D-Ape 30122 Eirawi1 Cramchan

B kapegieom Tassanachoeai

O Band Sinkom
O Surscee: Sutkem

Sotuars e 1216 M8 suETILEN TLETD Page 1068

P s 21813 THe & 17 gl SocaTan W Ay BT bE BENAY METRA.ORT wresT!

e TIIIIIINTII  tanes luaaugu

ST T METTLER TOLEDO Service

Measurement Results
Repaatabity
Teal Lowd: 200 g
I T T
- ~
1 F 5 R As Lah 1 | Toui Paui)
e
2 g A,
- n "
3 g WA,
: g A "
H g A E
] ;o00mg ioa) i L
T 2000015 A,
E 000 g i,
8 0000 g st
0 200001 5 sacn,
8 a
oo "
The T ® 1he (ragh spwesiae b e ity af e spreperiera m whe
ol wua prfasand
The sk of 14 prapk s based upor e sbssels sakes of the oY
¥om e mnan Ve
Ecoenlricity
Teet Load: 2009
1 20008 i,
2 14 1d
2 A0 g )
) 20002 g By, 1
It 200002 5 Sk
Ll 000 g L) Do -1d
2 5
Masrriimn
Dlarwintion kg L0 s F
Tha T 11 e grach sapruserts thas sascdabify of i g
o LE31 wais BeriTIS
Eufteuw oy L1088 SMETTLER TOREDD Foaga 2ol &

L
oz I tenans gy

eospopibpmaiy METTLER TOLEDO Service

THMEA-0E-0a07 32-A0C-TH

Error of Indication

Tast Equipmant

000 g 2
000 g E]
nomg 2
50.000 g noog 2
5 100000 g 100000 g 000 g 2
[ 150000 5 150000 g o g |
? 00000 g 00 g 0o g 2
a 00 g HD.0H g 0o g 2
9 400091 g 4000 g oo g 26mg 2
1 EO0DY g Eijb. 2 g nogtg 2dmgy +
" B0 g 0001 g nnog 2amg 2
! As Faurd

* As Lk

For Imprcve gty B graphics
ey TR (e SO
asm shown and massussase i
e pevw @ el coplaped

o o Insicten gl
.
W
'

Calprpton Foers. g

Tha wncertainty siatnd i thi ERpanen Woananty o callaabon oEisea ty mullplyng e slindand
ctrwirag sk k- which can ba larger than 3 acooning fo EURAMET c3-18 The vakie of the masssrand Bes sithin the assignes mege
of values with & prokatiiy of appoosi ety 35%.

Trg wser i responsitie 107 MERGINING SVINMANGS Cond Lo and 1 SIS of L1 s i el whin L wis ool

Bokmass Werwor: |70 B METTLER TCLEDD Page dold
Rt Yanir 31810 TR B G QORI Py 0 B M B

e e ()11 1 Y] 31TV

Bl woaigghie s o syl g liewling e (reces b 10 nitional or mlemionsl stancands. The waig s were cakbraing md carffed by
an aoredned callimien bbomiory.

Waight Sat 1; QML F1

Waight Sat Mo WESE Damet of lasue =T B )

Stz e M1 3T31-E alieadizn Dus Dwla Ok

‘Wheight Sai I DML E2

Waign Sal Mo waal Cvtm ot | mm 2327

Caticals Numher Canaased Caltvation s Dua 14-Rug-Enza

Thesma Hygrometer

Equipment Mo, (L Dt o | S 14200

Carabisibe il 21H1Z0 Ealibration Dun Gt 01-Jun207
Ramarks

FACT i puimeni lurcipnpliy actiusing
Exuifenvin| condiion: Qoo

hizot CabibEmtion BOCONTIng ¥ CUBLDMBNS PRGOS
Calirrinn dats 1ot decris by 8 kbrstion msomony

Erd ol Aeruiiil Seticn

Tha mizrraston balow: and 3y skachments in this calibeation ceciizme are N0t part of e BocIBding calimton.

oy Ve LTLLE EMETTLER TE18 00 Faged of &

ienmnslaimuny




e METTLER TOLEDO Service

THIX S8-008-04 07 3240 C-TH

Meaguramant Unoarainty of the Waighing instrument in Use

Sealad is the expanded unoeriainy s E=3n use. This formuis shall ba ysed for the salimabon of the incertenly nder conudandien o
e ereons af indiogion. The walue A nepnesenis the net load Isdication in he uni of measers of the devics.

Tareparitung couTient for T mlkiation of the M BMest urcerany n use a0 ot E
Temparune sange on sie o he evaluaron of the messuremen uncemainky in use: 3K
Linsarzaton of Lincartainty Eouation

1| ooog exg Uy= 1.7 mg 4 00188 mglg - 1t s

Ta cptimie the sty of the insonzaion. pewdes of the pew inad oy ncreesing massuremen po wis » el lond of 4% of e
MEasUEMEn: range o larger ane iaken for e calculadon of the linser equerion

Aoeane and Relaisn Massursmas! Lincaraimy in Uss isr Vancus Nt indeaticns (Exmsan}

noEzg 12mg 1% s [
[LE ] idmg D L L]
B200 g 13mg T3 Y [
2000 g Tamg 0008 L) A,
20,000 § t3mp 0021% e WA
Tl 2
i
] i
5 3 al
i i

e Fasgs 4]

A Pound A Lkt

[ urrriem iz Page b of &

Pt s 11811 il Tl el i il W v
b nensluniugy
Equipmant ; Auiocimve Cert. No.: 22THEET
Condition As-Recelved :  Usad Hem Page.: 2af 3
Reference : 2205-07E400-2
Pracedurs Used ;-

Calibration wara conductad using in-house calbralion procedure CP-OTO according fo dinest
measurement method with Data Acquisifion which connected with Thamosouple Type T
The bemparature scale used was based on ITS-60
Condition of this result of calibration
1. Raference standard instruman:-

Instrument Model Sarlal No, Cart., No. Dus Date
1} Dala Aoquisition S4ETOA, WTY 44060450 FALMAE 28 Mar 2023

2. This cadificate is vald only o the item calibrated on date and place of caliration,

3. Thes cartification is Waceable to tha Inbemational System of Unit.

4. This rasult of calbration covers laboralory aultcaves for the sterlization of goods and maierial which
could be infacied with organisms catagorized as Hazard Geoup 1, 2 and 3

[** = Calegerization of pathogans accarding b hazard and categorias of containmant, sacond sditan, 19890 )
It Boas Mol cover autoclaves for usa wilh makerial infect with organisms in Hazand Group 4, for which
complete containmant and sterikzation of mhacled condansate is considarad Lo be essanbial

This result of calisration doas not apgply to stedlizers o dainfecions ugad for medical, deral, pharmacautical
ar walerinary purposes which are directry concamed with patient care, of those used for fabeics subjacted 1o
sleriization which are required ba be dry af the and of oyds

Rasult of Calibratien - [ * ] Wilkout Adjustment

Function of UUC" : Temparabura Sourca
Ervirenmantal
{C} | {%RH) [ vl )
Beginning of Calibration 2T 55 220
Finished af Calibraiicn Fi &3 2
Ref. Std.
Peslilon Bsacriplion D New:
1= |Cerier of chamber Z2-14TC-01
> Termparalure aenscr E2-14TC-02
az= Exhiaist por ZRA4TCLA

l.nmﬂu'mm :

MNOLOGY FROMOTION ASSOCIATION (THAILAND-JAPAN}
FORATE SERVICES 3 EQUIFMENT CALEERATION AND T
A4 PATTANAKARN RE
TEL

Cert. No.: Z2TMEE1

Page.: 1al3
= . s
Certificate of Calibration

Eguipmani | Aulocizve
Manufacturer : ALP
Model : CL-40L
Serial No. : BOATES
[ VAE MIC 02672563
Submitted by : United Anafyst and Engnaseing Consuftant Co., Lid,

3 Soi Udomsuk 41, Sukhumit Road,

Bangehak, Phrakhanong,

Bangkok 10260
Location : Microbiclogy Laboratony (301)
Recaived Ordar ; 27 May 2022
Calibration Date © 27 May 2022
Ambient Temperature : {28z 10) T
Ralative Humidity : {50230 %
Calibrated by - Fragchs Hiahib
Approvad by : Watly, -

Approved Sigralory
[} f? Pomthippa  Tameyakul
{4} Malea Bulkrusa
§ ) Sunwil Imjal
Issue Date : 2 Juna 2002
ppreskmately 95%
i '
“tansnslumugy

Equiprment : Autaclave
Conditlon As-Recelved : Used iem
Reference : 2I05-0TE400-2

Result of Calibration - {* ) Wishout Adjustment
Dparating paramater Set : Temperature = 1950 'C
Starilization pariod = 15 mine

uue* uucH Average® _ Pressure Coverage
Selting | Reading | Position | Standard Reading Stabllity Raeading e i
[Ch 1'c) () §2°C )] (MPa) (G} k

1 116,883
1150 115.0 2 115.562 02 ooe 082 2

3 115325

Operafing parameter et : Temperature = 131 'C
Sterilization period = 30 mirebe

uwe* WLG* Awarage® Pressure Cavarage
Setting | Reading | Position | Standard Reading RiabiNy Reading oty Factor
{"C ) ("G} {"C) (2"C 1| (MPa} [£°C) k
1 121484
1210 12190 2 121.561 o 1.1 0.73 2
3 12131

Average® © The average of 3D values in sach posilion.

Stebility : Ona-half of e graales maximum dferencs of measured emperature at any one probe.
UUE" ; Unit Undar Callbration

Mate ; The rapored uncertainty of massuramand wias induded stability and excuded unifarmity .

Tha raported uneertanty of measuramant wes based an a standard uncerisinty mulliplied by a
ocaverage facior k, providing a leval of confidance of approximalely B5 %.

-ailla-

enaslaumui .



List of Instruments Certification for Air & Noise Quality Analysis

No.| Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of [ Remark
No. Calibration | Calibration
Ambient
1 |Orifice Transfer Standard Total Suspended Particulate (TSP) | Tisch Environmental,Inc. TE-5025A Jiranatee Associates Co., Ltd. CL-011-65 31 Oct 22 30 Oct 24 -
Calibrator Particulate Matter < 10 um (PM,,) 3540
2 |U-Tube Manometer Total Suspended Particulate (TSP) Dwyer 1221-36-W/M Technology Promotion Association 23P1403 9 May 23 8 May 24 -
Particulate Matter < 10 um (PM,) - (Thailand-Japan)
3 |Mass Flow Meter BTEXs Alicat Scientific, Inc. MB-5SCCM-D/5M Miracle International .202210260-001 5 Nov 22 4 Nov 23 -
57730 Technology Co.,Ltd.
4 |Aneroid Barometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 23P1855 2 Jun 23 1 Jun 24 -
Particulate Matter < 10 um (PM,) (Thailand-Japan)
BTEXs
5 |Dial Thermo-Hygrometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 23H1200 5 Jun 23 5Jun 24 -
Particulate Matter < 10 um (PM,) (Thailand-Japan)
BTEXs
6 |Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 22032023 22 Mar 23 21 Mar 24 -
CM22387036
7 |Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 28032023 28 Mar 23 27 Mar 24 -
CM22387038
8 |Standard Gases (Mixture) Nitrogen Dioxide Airgas EB0143262 Airgas an Air Liquide company EO4NI99E15A01D3 21 Jun 21 21 Jun 24 -
2015PSIG
9 |Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific 43C UAE Consultant Co.,Ltd. 03052023 3 May 23 2 May 24 -
43C-62236-334
10 |Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific 43C UAE Consultant Co.,Ltd. 25042023 25 Apr 23 24 Apr 24 -
43C-76465-383
11 |Standard Gases (Mixture) Sulphur Dioxide Airgas EB0143262 Airgas an Air Liquide company EO4NI99E15A01D3 21 Jun 21 21 Jun 24 -
2015PSIG




List of Instruments Certification for Air & Noise Quality Analysis

No.| Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of [ Remark
No. Calibration | Calibration
Ambient
12 |Carbon Monoxide Analyzer Carbon Monoxide Thermo 48i UAE Consultant Co.,Ltd. 03042023 3 Apr 23 2 Apr 24 -
1182920019
13 |Carbon Monoxide Analyzer Carbon Monoxide Thermo 48i UAE Consultant Co.,Ltd. 21022023 21 Feb 23 20 Feb 24 -
1182920020
14 |Standard Gases (Mixture) Carbon Monoxide Airgas EB0143262 Airgas an Air Liquide company EO4NI99E15A01D3 21 Jun 21 21 Jun 24 -
2015PSIG
15 [Wind Speed/Wind Direction WS/WD Scarlet Tech Ltd. WL-21 Thai Meteorological Department 164/23 17 Apr 23 16 Apr 24 -
2205DT0116
16 |Wind Speed/Wind Direction WS/WD Scarlet Tech Ltd. WL-21 Thai Meteorological Department 176/23 10 Apr 23 9 Apr 24 -
2301DR0024




List of Instruments Certification for Water Quality Analysis

No.| Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of [ Remark
No. Calibration | Calibration
Water
1 [pH Meter pH Horiba LAQUA-PH210 Technology Promotion Association 23CH281 1 Mar 23 28 Feb 24 -
HAOD0078 (Thailand-Japan)
2 |Conductivity Meter Conductivity YSI Pro30 Technology Promotion Association 23CH809 27 Jun 23 26 Jun 24 -
178101802 (Thailand-Japan)




List of Instruments Certification for Air & Noise Quality Analysis

No.| Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of [ Remark
No. Calibration | Calibration
Workplace

1 [Sound Level Calibrator Calibrate Sound Level Meter Svantek SV35A Innovative Instrument 23-ACT-111 27 Jun 23 26 Jun 24 -
(Acoustic Calibrator) 73249 Co.,Ltd.

2 [Noise Dosimeter Noise Dosimeter Svantek Sv 104 Innovative Instrument 23-NDM-012 24 Jan 23 23 Jan 24 -
91923 Co.,Ltd.

3 [Noise Dosimeter Noise Dosimeter Svantek Sv 104 Innovative Instrument 23-NDM-010 24 Jan 23 23 Jan 24 -
91924 Co.,Ltd.

4 |Noise Dosimeter Noise Dosimeter Svantek SV 104 Innovative Instrument 23-NDM-129 25 May 23 24 May 24 -
117689 Co.,Ltd.

5 |Sound Level Meter Laeq s hrs Lamax Rion, Japan NL-42 Sithiporn Associates Co., Ltd. ACL23181 8 Jun 23 7 Jun 24 -

01010785
6 |Sound Level Meter Laeq s hrs Lamax Rion, Japan NL-42 Sithiporn Associates Co., Ltd. ACL23132 26 Apr 23 25 Apr 24 -
00709656

7 |Thermal Environment Monitor |Heat Meter 3M QuesTemp 32 Innovative Instrument 23-TPM-052 25 Jan 23 24 Jan 24 -
TPS030007 Co.,Ltd.

8 |Thermal Environment Monitor |Heat Meter 3M QuesTemp 32 Innovative Instrument 23-TPM-050 25 Jan 23 24 Jan 24 -
TPS030005 Co.,Ltd.

9 |Thermal Environment Monitor |Heat Meter TSI QUEST QuesTemp 32 Innovative Instrument 23-TPM-193 3 Apr 23 2 Apr 24 —
TPW020005 Co.,Ltd.

10 |Thermal Environment Monitor |Heat Meter Quest QuesTemp 34 Innovative Instrument 23-TPM-371 7 Aug 23 6 Aug 24 -
Technologies, Inc TEB060015 Co.,Ltd.
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COMDIFIIN AS-RECEIVED i e bem .
CLISTEMER + L Ayt arnad Engineenng Corsultast Co, L1 Tivie cerTicuce i of e
B Sof Lok 41, Su Wt Road, Bongrhak, PRrEhanong. o L e
Begloh 10O stendary, mad ioarlidias of W aleeaudenal
syt e a1 [51) vaugh i WIL (stienal
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MEASUREMENT DATE + 26 bl JO22 nanber: SERLINE
ISSUE DATE 136 M1
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WAL RL SR b1 ThE Sbaratmry e o dalow: Cosroge focier e, Whiih Jer o ool
Tempenture EIT. Y] e :WN"W“‘;“:?::WM
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Amcapharic Pregsane 11830 0 1 (] - it & "
i - LR 10 I Exgiisean af ancerTaimty
R
CALBRATION COMDITION:
Frecoaditioning i 24 haurs 3 probiieni conslfions.
Memreser Condiion + T anvera ge- vadues during Mecusement i 4.8 °C and 551 BAH,
TABLILATION OF RESULTS

The tabie on e page gh the reused il

g

W Faripa Booncharoes
Cakbrwgon Department Manager

Eaffrraned by Appreved slgeanary

LTwr. Sormwit Thachalss
k1 W stragonn Levsamiphal

1N WRITING FROM THE LABORATORY

THES CERTIRCATE REPORT MAY NOT BE REPRDOUCED ENCEPT K FULL UNLESS PERMISSION mm‘tﬂmmn

J

NEANATER ASSOCIATES COLLTD,

© L8 Page 221 3 Pagm

MEASURENENT RESLETS

The Qirfice fas Mow evicr wan calargtrd by et com periecn mathod el the Stardard Rotany Dasboimant Meter [Foss Metecl The Hemd i was use 553
mediyr in fhe pyyierm, The dendard condffions sre 35°C {10015 K) sed T mrtg far alendant Lemperaiune ol S000nd PIESHIRE FEERECTRGY,

Talale 13 The resulis of ff Btanddard calbation dats

Fiaw rate Py | Temparaters | Tensereiue | be meisr | S Ordflor Snaaed Flovw [o4]
Pats [Pal Il [T=i r
m'imin g € b menHy i ' jimin
1 [TH o065 24540 23.300 A 1eay 1mn (]
B L 74,230 Y FYEL K173 E 1w asma
) 1118 TSI T .0 aas asay 153 1060
" 1153 T T 24380 sLms FLil ] 62 1116
5 1416 THLTN 24480 a0 =y 1628 1754 1353
Slape |ul: Tag
ievcept (A 00Ee
Comedatian coeffickent |+ DR
Uncantainky |i=2 ool s

Tabsla 2 The renuits of ¢ actual calibration data

Fw e Peestive | Temparsbure | Temperatws | hpmeter | 2 Orifics stardand Flew | (y]
Plate: [Pal L] | r
wmn g k4 c mmig 0 ' fimin
1 L) TS AN FICT) ) 16 0ES (3]
1 1000 T A 24350 62171 sl 1367 0519
1 1114 pTET ] 7 4210 o3 4581 1345 1068
4 1164 S22 24 540 MAED 045 5150 1435 Rt
5 1416 TS B4 Mam anay T3 ) 1361
Slage jul: Lamy
intrriey i o012
Eurralation conllciest {: Rt ]
Uncertaiaty ji = 1 6012 nimn
**ad of Corifficatn of Callbeation® ™

Fy

tanms‘l:imuqu

% United Analyst and Enginearing Consuttant Co., Lid.
& 13 5ol Udomsui 41, Sukhumwi Fead, Bangehsh, Pheakhanong. Bangack 10280
Vot teamn e Tel. 0 2763 2628 Fax 0 2763 2600 Wi Loom E-mal; om

MULTI-POINT GAS TEST REPORT

Equipmant : Gas hnalyzer (507) Moded : a3

Manufacturer :  Thermo SCIENTIFIC Serial Number ; '1_;'8,0,3@11
Skandard Gas Concentration Dilutos Detail

Suiphur Dioxide {S05) 4468 PPM  Manufacturer -

Hitric Ondde (W) A554 PPM Mogel : 146
Methare {CHa) - FPM  Serial Number - 11E054007L
Carbon Mangice [00) ORE

Cylinder o, © EBOI43262

Espiration Date ; Jun 34,2004

Anabzer
Reference Yalue (ppb) Display (ppb) Differamce Error [Percent Error|  [%% Error |
level 1 [Zemo 0.8 ] .00 0.00 0.00
Level 3 120.00% 100.9 1083 130 128 128
Level 3 40.00% 200.0 200.5 0.50 [¥5 0.25
Leve| 4 B0.00% 0.0 oLz 1.30 0.43 .43
Level 5 [RO.O0% #00.0 4000 (5] (1] 0.00
Remark : Memsuring Range S00.0 ppb Mverage Défference (%) 0.39
:Arceptabie LMt & 5%
- Multi-Paint Gas Tast ﬂhqr!l
= a0
B0
20 3
5 =™
l )
150
I m i
5
[ L]
-] ] a0l 5 e =0 300 350 400 450
Fefererca valo [ppb)

T H:lﬂl y I%W

Paga 1ol

lilﬂﬂ'ﬁ‘hiﬂ'wf]ll

TECHNOLOGY PROMOTION ASSOCTATION (THATLAND-IAPAN)
COHFOIATE SERVICES 3: EQUIFMENT CALEBRATION AND TESTING SERVICES
5344 PATTANAKARN ROAD 500 1B, SUANLUANG, SUANLLARGL, BANGROE 10250
TEL. 0370 750024 PAX. £-2710-5484

Certificate of Calibration ~ =rretie %7

Equigment : U Taitsh Mananmeter

Thas cerificate may ol be reproduced oier than mn ful,
B Oy e with ths e weitlesn, apgeoual o the head of
Mg : 1221-38-00M Cergoratn Senvices & Equlpmert Cabbeation ard Taaling Senica
Sarisl Na.: L
DNa: LIAE EMAZ (1952555

Conditkon As-Received; Usad llem

Recelved Date: 28 Apnil 2023
Calioration Date: 00 May 2023
Reefprance; 2304-0TNIWED Swubmithed by:  United Aniyit el Enginaaring Consultam Ca., Lid.

Amblant Temparature: | 23 2 2 ) °C
R RE ] B1 Sof Udomsuk 41, Sukburmyil Rcad, Bangshss,

Phiakhmsong, Banghkos 10280

Feelathve Humidity:
Almespheric Pressane: 1010 mbsr

used:  The Wt by dirmct method againsl Pratsuns Massuiing Insnemants

Standsrd according o n-house calioraiion procedure SPPDY, wing * DRED-R &1 | Caihmlion of Pressus
Gauges, Edition 0371014 * aa a gudelnes.

Cand®ion of thiz result of calibeation

1 Aeference standands imstumanis
Insbrumang Mol finrisi Mo, Cortificain Mo, Due Date

1) Prossun Califwiar PC10EF 1189 MPET-22 24 Aug 3023

Z.This resull of calbralion wik made on fequesiad at e point spacied by customer.

%Scak and conyarsion facke is 1 kPa = 40748203 inHaD

4. This instument was used clean ar as pressuns mads,

5 Tris ingtumant was calbrated by appied pressuns in high-por (+] side and low-por (-} side open jo almosphiris prassura

& This nsbumant watk natalad in vartizal orentation and fap of the pressure port was used as the relerence e

7.Tras cantifezala & wald only 10 tha ilam caibrated on dats and paos of calibmtion
& This Canification is WMoaabin o 1ha System of Linit g
“National Instituls of Meltroiogy Thaiknd (NIMT]

Callbraiod by:  Suw Aussames Pt : Adtapal £

|ssue Diate : 11 My 2023 | | Praliems Pratospal
| | Swrn Suwannasn
LT Amspoi Panumen

enaslumuAN
B 314239



Cert.No.: 231258

Page: 20l 2
it ot adiustme Bangs; 0 inH:D to 36 inH,0
= Seale Indorval : 01 inH, 0 The Fifth Estimate |
lincreasing Pressure
UG Indseatian
High-pord side  Lew-port side AP Errar
{inH,3) (inH,0) {inH,00 {inH, 0 [ink:0)
000 .00 a.00 C.00 Q.00
] 100 -1.00 2.00 Q.00
400 200 -2.00 4.00 0.0
B0 300 A0 8.0z Q.02
10,00 500 -5 1 002
1200 B.00 B2 a0z 002
14.00 7.00 -T.00 14.00 a.0m
1600 a00 -B00 1600 Q.00
TE0D 2,00 -B.00 18.00 000
2000 10.00 -100a 20.00 Lk
2200 1.00 -1 22.02 0z
24.00 12.00 102 24.02 ooz
2600 13.00 -13.02 26.02 002
2800 14.00 -14.00 28.00 [+1i 1]
3000 15.02 -15.02 3004 004
azoa 1602 -16.02 32.04 00
34.00 17.00 -17.00 34.00 00
3580 17 96 -18.00 35.66 018
The urceriainty of measurement was £ 011 inHD
UG = Unit Undar Calibration
*AP = Higfrpor side - Low-por side
Thes mportad uncestainty of maasuramen! was based on a standard uncertainty multiplied
by & coverage factor k= 2, prowiding & keval of confidence of Bpprasmalaly 85 %
-ola-
,dﬂiflu.i £
enaslumuAl
a 1160344
iy
e A=ty
MIRACLE INTERNATIONAL TECHNOLOGY CO,LTD )
204 Bangweek Bd Bemgpei Ganghoe Baogkok 10180 3 ",:“;;
[ Tel: 0286596478 Fan: 0-2BAS-464 bipclswwe, mitin.th i by
LN W
e
EI ] m CALIBRATION CERTIFICATE
E Cerrificate Mo, @ L202210260.001
Daate Tssued @ 07-Mov-22
Cmstomer + United Analyst and Engineering Consuliant Ca, Ltd,
B1 Soa Uidomsuk 41 Sukbumyit Road Bangehsk Phrakanong, Banghok
10260
Equipment + Mass Flow Meter
Manufacturer : Alica Scaentific
Model + MB-SSCCM-DNSM
Serinl Na, © 57730
1D MouTag Na. t UAEEMA 1002353
Date Received £ 3]-Og22
Daie Calibrated ¢ 05-Nov-22
Calibrated by = Mr. Jame Ehaothong

Calibration Methed or Calibration Procedure Used

In-hause methad = CP.34 by comparison against mass fow calibrator.

This certificate i= ruceable o national standards, which realize the units of measurement according
ta the Imterrational System of Unirs (81

Resultof Calibration

The repomed unceraingy of measurement was based on standard uncemningy multiplied by a
covernge facior k= 1. providing a level confidence approximately 55 percentl

This certificate may not be reproduced other than in full except with the prioe written approval of
the Mirncle International Technology Company Limited

CERTIFIED
Approved by: 5039?41‘\‘1

{ Mr, Sarayvigh Tochua)

Page 1 of 3

tanms‘l:imuqu

Cortifcate Na, :  L202210760-00]

Esvironment ; Ambseni wmperane | { 13 +3)C
Reedative humidity { 50 +I5)%EH

Capacily Raogs - L] milimin

Calibration Media Adr

Type: Mlgss Flowmeter

Umie Under Calibrution Reference Comdition © Pressure 101325 kPajabs) . 280, Air

Tomperature Pressure UL Reading STIY Reading Error Uncertainty

("C) (kPa ) { mil/mim ) { mlfmin ) { mlimin ) 1= mlimin )
25.73 45 0. 006 1000 = [FX i) 0635
=% r) 104,50 .00 1.58% 0ol (1,068
2512 13 a0l 1980 o1z LAk}
24.66 107.15 3.3, ian aaiy o2
4. 10 36 4001 1am an3l o4
117 e 00 4954 046 a7

Error = Unit Under Calilration - Samdand
Marked ® are nol incladed in the NSC-DNSC accredimtion schedule for our lsbarmnry.

i " ERROR CHART

i el ——

S 4 m———_

g 0.0 'F____,----"' = - e

= 00 ; :

g PYN sl LT M 3 L] 5 6
E e ———

=1 oo e e

< 0.1

Z

= ®  Emor(mimng === Uppsr Umt | mifmin} === Lowesr Limil [ sl §

FLOWRATE [ mk/min j
Pape 2 al'3

tanms‘l:imuqu

Cerlificaie No. ¢ L20221 0260-001

Mote s The aciual flow ruie ls defennined by the squacion ;

1) = Floyw race

1 P= Abackute pressure

+ T= Absolute lemperaiure

Prar  Tidwas + Subscript Meas” = Measuroment dondtion

Qutne = ey !m!?-r 1 Subscrigt "Ref” = Reference condition
Condition As-Received - Used liem
The memsurment resulis and staiements of coofarmity with gpetificition only relate 1 the itzm celibrated
Traceabdlity of Certificate ¢
The Tnternational System of Uinits (51 through

MIMIT Certificate Ma, MW-001 327 for Miss Flow Calibrator (20 SOCM) Serinl Mo, G300971 G20, Due 32-Teb-24

Page 3 ol 3
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TECHNOLOGY PROMOTHIN ASSOCTATION (THAILAND-JAPAN)
CORFORATE SERVICES 3 EQUIFMENT CALIBRATICN AND TESTING SERVICES
F0 PATTAMAK ARN RENALT SO0 1K, STIANLUARNG, SUANLUANL BANGROK 11250
L S-XMT-3000-24 FAX 027190484

Certificate of Calibration AR e
e 1al 2

Exuipemand : Ancnid Baromtar
v o T b
Modal ; . Cieporale Services X Equipment Callbralisn and Tasing Senices.
Serial N -

10 Me.: UAE ANV, 12212550

Condition As-Recaived: Usad |lnm

Recened Date: 26 By 2023

Calibration Dabs: B2 Juna 2023

Ritfareaiie: 23056-001 IWEC Subsmitted by:  Unsed Arabyst and Engireerng Corsubant Ga, Lid

Ambient Temperature; (23 2 2§ °C
Pz X B Seoi Udorrauk 41, Sukhumdl Road,

Relative Humidity: =i
Bangchai, Fhrakhanong. Bangkak, 10080

Atmaspheric Pressures W07 mbar

Procedure used:  Ther cabbration was conducted by dinecl comparisan maihod againgl Prassurn Moasuring siruments:
Standsrd nocoding i in-houss calbralion procedurs CP-F10. using * DKD-R 6-1 ; Calbration of Prossura
Gaages. Edtion 002014 ° a2 & gudeines,

Conslifion of this result of calibration

1. Referemcn eandarnds instraments ©

Instrament Modal Barlal Ne. CertiNcate Mo, Rug Date
1) Slandars Banome DPI1&2 1422805086 MP-00D4-23 03 My I004

2 Tris insyumant was nstallsd in vertcal oriantation and center of the dal wes used a8 the relaance el

3 Tris msult of caibralion wEs mace an roquesiod & o port speciisd iy cusrmer

A This i) of cashmtion Pairuman was in absol i pressune,

5. Trin mairuiment wos s Chin Aif &S PR madia

8.The codificate b vald oty bo ihe s calioeabed o date and placa of calbration.

.Tris Carification is rnceabls 10 the international System of Link mainisined Swaugic-

-National irestitute of Mitrology Thaland (ST |

: 7 ke Shgnatary : Alfapal B
ool ki T airas Py
| | Gurs Susannisn
me Panumch
enaslumuR
e 0316955
Cart,No.: J3P1855
Page: 10l 2

Hange ; %60 5Fa io 1030 hPa
Scale Intareal ; 1hPa | This Fith Esiman |

Ensait ol salibmtion:: Without adiustment
Eunctign:: Absgiuie Pressure Measurement

ISy Prassune

Appled Pressum {hfa) B5EE00 | BEA.ND | G805 | BRO.N | V00001 108115 | 102084 | 1031 43

LG Incicrton (=Paj 8500 | &700 | 9ean | 9500 | 10000 | 19000 | s0ag | 100040

Ermar [FFa| 1.50 o 0.3 4138 19 -118 A -145
Freasure

A pebed Pisais (W) so31as | 1ot st | 101218 ) 10025 | 99217 | 02220 | 97068 | 95832

LILIC Incicatun (RPE) VOO | OISR00 | 0180 | 10000 | AEA0 | w00 | gmn | o2e0d

Ermar hiPa) Ads | -um | ais | 238 | 247 | -x20 | 068 | OBE

Ten sncartanty of meassremast wik & 030 hPa
* UG = Unit Unser Calisration

Thee: rapestied wnceruinty of measurmen was based on 2 standard unoerainty multisled
by 8 covntagn ficior & = 2, frowaling & e of coalcencs of approxmalsy 65 %

-alo-

Attmpof £

wenanslumuny

Vi,
TECHNOLOGY PROMOTION ASSOCIATION [THATLAND-JAPAN) %
CORPORATE SERVICES 3 EOUIPMENT CALIBRATION AMD TEXTING SERVICES
S PATTANAKR AN ROAD 300 1R SUANLLANG, SUANLUANCL BANGEOK 13351 @
TEL {(-2717-3000-14 FAX. 0:1719-0484 ) T R
ALEAR TN

Certificate of Calibration =~ Sertifat No.: 2w

Page: 1ol
Exgquipmuent : DOia Themmo-Hygromater
kst B This cerificate may not be reproduced offer than in ful,
ancepl with the priorwriten appeowal of the fead of
Madol : - Corperale Serdoes 3; Equipment Calbrion and Testing Services.
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CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol
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 MULTI-POINT GAS TEST REPORT
| TestDate 3 Mar 14,2013

| Equipment: _Gas e (00} Model :

Manufacturer: _ Thenio Emdronmental instruments’  Serial Mumber = 48071185368

| Standard Gas Concentration Dluter Detail
Sulphur Dicwide (50z) 4468 PPM  Marwfacturer :
Ny Cixidie (WO} 4554 FPM Modd :
Misthare (CHa) PPM Senal Mumber :
Carbon Manasida (£0) L RM
Cylinder Mo, ; EBOIA362
Expiration Date - Jun 202004

Risference Valus [ppm) ""'"’f;:;""" Difference Ervor | Percent Ervar | [%s Error ]
[ [ [T 0 [ [
Level 2 [20.00% 00 T07 7 [ 65
| JLevst 3 Ta0.00% 00 FE] a 43 43
Level 4 [60.00% 00 306 5 i 15
| v 5 000 00 EIn] 0.0 1.0 [T
Reemark | Measunng Range 5.0 ppm Fverage DFfean (3] )
‘Accepiabie Linit 4 %
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| Test Date  : Apr 3,2023

Equipment : Gas Analyzer (00 Migded © 481

Manufacturer:  Thermo Sdentfic Serial Number © 1200636464

Standard Gas Concentration Diluster Deetail

Sulphir Diowida {502) B PPM Marmfacturer : Thisrna Scientific
Nitric Cxefcie: (MCT) 4554 PPM Madel - 148

Methare (CH) - PPM  Serial urriber - 1180540071
Carbon Monmida (C0) HAE PEM

Clinder Ma, : EB0I43262

Expiration Date Jin 30,2034

Multi-paint gas testdta
Reference Value (pom) "“"?:;:;"""' Ditterence Ervor | Percent Brror| (% Error |
Lewdd | [Tere [T [ 0 0.0 0.0
Level 2 [20.00% 106 e 5 48 ]
Level 3 [40.00% 200 204 E] EX) 20
Level 4 |60.00% 300 0.8 K] 16 28
Level 5 [50.00% [ .10 0 on 0.0
Remark : Measuring Range SO0 ppi Average Difference (%) L6
‘Acceptable Limit + 5%
£l
400
]
i :
L]
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D)
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TECHNOLOGY PR

OTION ASSOCIATION (THAILAND-JTAPAN)

CORPORATE SERVICE TIPMENT CALPER AT AND TESTING SERVICES % ‘_-;“_} CertNo.:  230H201
A PATTARAKARN RO SO 16 SUANLLIARG, SUAKLLUAKT IANGEIOK 10230 e TR Fage.: dald
TEL -2I0T-0000 3 FAK. 8371 shass CALERANON thin

Cert.No.: 23CH2B1

Calibration Resulls
Fungtion : pH Measirament
Performing three buffars

curve by using butfer nominal pH (AT)(7,10)

Page.: 1ofd
. i . Unit Under Standard pH Actisel pH | Actual mV | Uncerainty of | Coverage
Certificate of Calibration Calibration Buffer Solution g g [pH factor
Equipsment : Mete Y] A=) x
R PN pH Elscirode a.008 a0 1868 0.0079 zo0
Manutacturer : Haiiba Sil.: BO2HI3ES 6.987 699 -7 0011 2.00
Mada : LACUA-PH10 6.967 [T T 0.011 200
i i 10010 10,02 1854 0.0086 200
1 M, = LIAE.EF 1 0T AREE4EFM.pH.06/E4} Function : Temparatuse Maasurement
Condition As-Roceived: Wiz Itarm ") Without adjustment
i 27 Febnsary 2023 This equipment was conneciad wilh Temparaiure Probe;
= Madal ; 9582
‘Calibration Date - 01 March 2023 - Sarlal Ng, GUFHOIAE
Ratarancs : 2302-DMIWEC-4 Gimersion af praba;
Submitted by : Uniied Analyst and Engineering Cansultant Co. Lid « Length | 18 mm
3 Soi Uddomsuk 41, Sukhumuil Resd, = Dimimeiar : 16 mm
Bangenak, Phiakhanong, Bangkok 10260 “Immeesion Dagth: 100 men
Amibiend Temperature ; (25 + 25 *C
Realative Humbdity : B0 £ 15) %
Calibration Procedure : In - house method : Callbration Standard uuc* s Uncertainty of | Coverage
= GP-CHE by dirsct measurernent with slandard Point Temparaturs Reading méasurement factor
voitege callraler and direct measunamant wish ("c) i"c) [c) [*c) [£°C) k
cuctified rafersrice materlal (CRM) 280 25,004 250 0004 013 200
- CP-CHE by comparisen wilh standard ihemmomebar 00 20.001 S -n.nm 0'13 z.m
350 35,001 350 -0.001 013 2.00
Calirated by : ‘Warakom Lerngagirakul
Remark : - WUC* = Unit Undar Calibration
Approved by : % The reporied uncetalnty of measurement was basad on & standand uncestainly mullipied by a coverage

Approved Signatory facior k, prowidng & leval of confidence of approximatsly 85 %,
[ J{Huu Balkruea
[ }Sailhip Mesngmai
[ }Warskem Lamgagirakul
|esue Date = 7 March 2023

I'he Uncertaintles are foe & confidinee prabability of spprosinsstely 95%

enaslumuay
A DD&5172

CorlMNe: Z30H2E1

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

Mgl .

enaslunuR

a 1150711

Paga.: Zofld 534/4 PATTANAKARN ROAD 501 18, SUANLUA NLUANG BANGKOK 10250 i
Condition of this calibration result TEL.0-2717-3000 29  FAX 0-2719-9484 CALISRATION 0008
1. Refarence Standard Instrument - Cert.No.: 23CH809
Instrumani Serial Ho. 10 Mo Cert. No. Due Date Page.: 10f 3
1} Bacumant Procass Calbralor 54030040 130RC116 2ZEITHD 24 Aug 2023
2} Ref. Standard Tharmamsater ABE2054  110RCIME 2211308 27 Dol 2023

Certificate of Calibration

This certification is receable to the Intarmetionsl System of Unit maintained at:-
- Traceabls o Mational Institube of Meirology (Thalland), NIMT

Equipment : Conductivity Meter
& Gentifine Refarance Matarists Ths isagurseent resuls are iracaatie fo S ough CPA cham Lid,, Manufacturer : s
AME-ASD Natianal Accreditation Board, Accrediled Mo, AR-TR2E Model : Pro 30
st - o — — Serial No. : 178101802
pH 4.008 CPA cham B2ESER 08 July 2024 ID No. : UAE EFM.122/2560(ENV.SCT. 02/60)
pH G587 CPA cham B2E580 08 July 2023 Condition As-Received: Used ltem
pHARD P ehmm PaEs ERLen Received Date : 26 June 2023

3. This carlificale is valid only o Bhe Hem catbrated on date amnd place of calBralion.

Calibration Results

Calibration Date ©

27 June 2023

Reference : 2306-0829WSC-1
FEunctian : my Messurement . . .
Performing curve by Fluske at gH {8.7)7,10) Submitted by : United Analyst and Engineering Consultant Co.Ltd.
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak,
i Naminal | Standard Uncartainty of | Cowerage Phrakhanong, Bangkok 10260
nit Undar Value Valtage Actual Reading Mensuramant factor .
Chlibration Input Ambient Temperature : (25 + 25) C
oH = Py ] {2m ) k Relative Humidity : (50 = 15) %
pH Mater 4.00 17748 1774 4.0 0.058 .00 Calibration Procedure: In -house method
SN HAGDOOTE 7.0 .00 0.0 7.00 0.056 2.00 - CP-CHE6 by direct measurement
.00 0,00 oo 7.00 0,058 2.00 with certified reference material (CRM)
1000 7748 778 10.01 0,058 2.00 - CP-CH8 by comparison with standard thermometer

Mg .

wnaslumugu
a 1150712

Calibrated by :

Approved by :

( /) Malee Butkruea
() Saithip Meangmai

() Warakorn Lerngagtrakul

Issue Date :

The Uncertainties are for a

This certic

Approval o

Walalak Sirithean

Wl

Approved Signatory

28 June 2023

p of approximately 95%

ad of Corporate Services 3 - Equipment Calibration and Testing Services.

iay not be reproduced other than in full. except with the prior written

lﬂﬂﬂ"lihllﬂ'i't.lﬂﬂ



Cert.No.: 23CH809
Page.: 2 of 3
Condition of this result of calibration
1. Reference Standard Instrument -
Instrument Serial No. 1D No. Certificate No. Due date
1) Thermometer 1963878 130RC085 2211140 12 Sep 2023
2) Ref. Std.Thermomeler 4982054 110RC044 2211306 27 Oct 2023
This certification is traceable to the International System of Unit maintained at:-
- Traceable to National Institute of Metrology (Thailand), NIMT
2. Certified Reference Materials :-
- Conductivity calibration solution, CPA chem Ltd.. The measurement results are traceable to S|
through CPA chem Ltd., ANSI-ASQ National Accreditation Board, Accredited No. AR-1835
Conductivity Solution Manufacturer Lot No. Exp. date
1413.0 uS/cm CPA Chem 885122 28 Mar 2024
12.880 mS/icm CPA Chem 885123 28 Mar 2024
- Control Conductivity calibration solution temperature by Water bath (25:0.1) ‘c
3. This certificate is valid only to the item calicrated on date and place of calibration.
Calibration_results
Conductivity Measurement
(*) After Adjustment at 1413.0 uS/cm
Conductivity Electrode Serial No.: 18L100008
Standard Before Adjustment After Adjustment Uncertainty Coverage
Conductivity Solution UUC* Reading UUC" Reading of Measurement factor
(1) 3
1413.0 uSfem 1420 pSlem 1413 uSlom 9.2 Sicm 2.00
12,880 mSicm 12.70 mSicm 12,63 mS/em 0.086 mS/cm 2.00

Remark - UUC* = Unit Under Calibration

wenanilimunu

Calibration_Results
ion : Temp
(") Without adjustment
This equipment was connected with Temperature Probe;
- Mcdel : PRO 30 COND-T
18L100008

- Serial No.-
Dimension of probe;

Cert.No.: 23CH809
Page.: 3 of 3

- Length 8 mm

~ Diameter 2 mm

- Immersion Depth 80 mm

Calibration Standard uuc* Uncertainty of | Coverage|
Point Temperature Reading Error Measurement factor
o o o o °

cc) c) (c) {c) (2 C) k
25.0 25.001 247 -0.301 0.13 200
30.0 30.000 29.7 -0.300 0.13 200
35.0 35.001 34.7 -0.301 0.13 200

Remark : - UUC* = Unit Under Calibration

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

factor k, providing a level of confidence of approximately 95 %

-00o0-

enasiieauny



INRIIYATIVE INSTRUMENT CALEHRATION LAR

I A TINE INSTRUMENT U100, L TT8 HEAR DFFECE

T O LS S0 SUNMTIMAREHN |1 TAMININ BARG KAkE

ABAFHENE BLA R THL AR T LA AN PRIV I 10530 THATLAND

TEL Ski2] (-S| FAN (e T1 17|80

Certificate of Calibrotion
Custsmer
Nume : UNITED AKALYST AND ENGINEERING Certificate No : Z3-ACT111
COMSULTANT CO_LTD, Request No ; Req-2023-] 408
Address : §1 Soi Udamsuk 41, Sukhuiit Road, Bangehak,

Prakanong. Bangkok 10260

Ut Usder Calitiration Detsils

Messarement item Acousiic Calibraior Class : 1
Manufaciurer = BWANTEK Range : %4, 114 dB /7 1000 Ha
Modal &4 34 Irnramen Sares 0 Lsed

Seris] Namber V3240

i UAEEFM, LI2236]

Calibratios Environment and Detalls

Temnperature B0
Humidizy {50 = 20 %RH )
Barsmetne Fressure (hO03 210.0 hPa )
Received Date © 26 June 2073
Calibestion Date + 27 June X021

Location of Calibratios : LA 1 Acnustic

Culibration Procedure @ In-house meshod CP-ACT-I2 based on IEC 60842201 7 Electroacoustics - Scund calibrators

Reference Standard Mol Serial Namher Trateahle D Calibeation
Soamd Califbeiar SV 15A L1 EE1 31 Miay 3024

THD Multisseier 2 4TS NiMT 31 Jemunry 2024

Traceahility I This ceniifieaie providoes raceabllity of measurement o recognized national siundard, and to the

realietion of the sernational Sysiem of Unies {510
Neae
The reported uncenainty is based an standard sscetainty multiplied by the Coverage Factor k=2, providisg o lovel of
confidence approximasely 93 %,

Calibrated By = 8
Iy, Moppadon  Luangan
Servioe Calibration Engineer

Mir. Pacit Mathavorm

Cakibration Engineer Supérvises
Esmme Date » 27 June 2023

Thes vk e vl 10 o e el Tha corvilcme sl o s reproduced coonps bn Rl mithost weber: soprwwal o the lanoeatns Testurce Cs g it

«sonanslumauny

INHUN ATIVE INSTRUMENT CALIESA TION LAR
PRIV ATIVE [MSTRUMEST 0k LTE HEAD GFFE'T

STPAR IS 11 TASIION TANG KA,

HaRAT AR AN FROVINCT BI540 THAR AND

e ]
T LT
s
Fage: it
Cerpficale No 1ENDM-012
Fequeu ¥o R 20010000
1. Absalute acoustical sensithiny
UAE St Tise Enpiiaire Mesiremnes Takewiees
UNCERTAINTY
FAST/ A F23-10 el v [ (1T Errer L
Calivratar Setting i i ira'na et [ (%} i1
100 iz 114 dH 00 124 EEL b ] <031 1w <Al+28
Mok : Abnnluiz sernigvity win catalisbend by e ase of Sound Calibrans Braad SVAKTER, Modal ' 54, 3N, $800%
2, Fraguency welghtings
[hrestmtinm frosi varksin Telerarses
LA Aetting UMCERTAINTY
¥ requeacy Weighong, L
FAST 83-198 A 3
1+ i) i=dhy
STD Setnbag i Adip
1 Hee 0s s .8 L
2z a2 il L) [E]
80 Hz ol oe LES] (¥}
00 He ol on LE ) L5
1900 Hz i e L2
300 He 4 T LE L]
4000 e ] s 040 i
B0 Hz -7 AL L) a0
T rsabs relaied ity ba B b ol bl The smtificame sl et b peprachisnd aucept in full wihomn wrvm sppamral of i lacr o isd

onan Y-

INBEYATIVE INSTRURMENT CALTTRATION LAN

IRBUVATIVE IR TR MIST OO LTI BEAD ©

T AR | R AR || AR HAR AL

ARAPBE BLA G FIRLE SARNIT PRAKAN PROYINGT M4 THAILAND

THL: oA T1 b 3Ra | FAN) i

Certificate of Calibration
Cusamar
Sami LINITED ANALYST AND ENGINEERING CONSULTANTCOLTD Coriiflcain Mo NS0T
Audezia + W) 5o Udorraak 4| Sk buam i Bossl, [langsiak, Prakasong, Nanghok | 1260 Hequeni Moz Heg-JI11-0H6
Wk Under Calibration Dersils
Mezareman ten RS O TR Plicrophone Class © 7
Musufircturer SVANTER Mlicroghons Medd : 5VIT
ol i Microphons 53 ¢ Gaa
Serml Number L0 -5 Prowmplatier Maded @ -
L4} x Preareplilicr SN
Hesalpjioe Lo Tirumwens; Suna Used
Calbrstion Emvirmiess wad Details
Tenperasare BTAIT
Themidiey 0 8H & 30 %R
Haromesic Fresues (LKL G ERTE ]
Reeswval Dute + 10 Rerragry 2023
Caltwmed D 34 farmaary 2003
Callwation Procedes ¢ Iehuse siethod CP-NDM-D| based oa IEC £1252 - 2017
Locition of Calibration  ; Lah Asoustic
Refereace Standard
Insnemet Bl Mbidel =™, Uae calferaiion Tracebility

Maliifogacrcy Ualibaion Quucsi Auest-cal IRAIT2 1% hune J01H Tal

Sandwd Michophon GRAS AN 1273 & Deioker HI23 GiAS

‘S e ienvevarng Swanek Svandirl (L1} 12 Cletaber 2003 WE Elvcinis
Tirer EXTECH s 03-ACT 4 Manh N0 TPA

Nt

Thet sepuirted urwesisiaty is based onvisraterd unceriainty wadiplicd by dar Covosge Paciar b = 2 pooviding o lvet af confidence spprosimaisly 5 %

Collbrated By | e Agpraved By 1 g
W, Mappadon Luargam M. Farit Mathavors
Caliwtn (s

Calbrats ErgginmT Supisan
Frsne Duate : 4 larvaary H2]

[
Tha rwsat cwboted iy ko e s o ivwted Thot oot shud| ot b reprosioved rams o fal. -mm-mm&u
s

NSO ATI

INSTHUMENT DAL

ATITHN | 4

BENCVATIVE INSTRLB KT O, L0 Il (9 TN

TN ACRE L S0 S T IR OO 1 A H ) AR

ANIPHEE DR PELLSAMUT PRAKAS PRIVINGE 10550 THAILAK

T
Casmna T s i
o)

TEL el FA (il 30 BT

Cenificate No RN

Reqpuest No B R 3-0058

4. Urearity of respanse to sieady signals
& Saund exposure meter, linearity of response for changes of nput sinuscidal signal level

VU Seming FAST A/ liigh
Ref g | o | sea | sow | wos | oo | uao | e | s | oo
1000 He Lavid & 198 | san| mos| sea| soos| sina) wan| wnaf o) o
Ernor 1d&1 aa] o3l oil eof o] ol ol

Raf |81 ma ses{ woap) 12| tesl 1ol 1mol

BOOD Kr Level i a33f ses| speol 1125| 1BS) 1ME| 1368
Error o o a1 a1
Rl ETE| 338 G0RE) 113K
63 Hr Lewvel & erEl  ssaf aoss 118k
Error oo oy o oo

Tolerances Limit
WHCERTAMNTY

==

b Sound sxposure meter inearity of error

UL Setting Time Eapasare Meavpromeal iy rance

PART ) A ) 35040 Mol e Bt e Limi
it ish a'ny i (] )
) b o3 i

L0 bz 30 as a2 a5 us

10080 Flz 150 &8 L] 30 [E] 1ot 43

|9 Fle | 0 B (L] I 108 bt

1800 Bz 120 é0 L ) 408 208 L ]

<21, 428

1800 Hz 12048 7 n 08 BOS +H0l

19000 iz 130455 w L] nm 1511 L8

1000 Hz 12048 (L] 180 L 011 L1 i3

1000 He 12048 30 Jsn 40 a4 a5

1008 He 120400 nn m L A il

Thhe rwvait ruiated o, b fm b il Thor conti Dt i e rmpuchard icops i B, widusnt wrinien w‘rﬁﬁ‘a‘ﬁiﬁﬁaﬂqﬂ' .



INNCVATIVE DSTRLMERT CaLIBRATION LAB
PR A TIVE PR TR RN £, LT MEAD ORI E B

1M AN |3, S LT TR TR

AN AN K AR
ARARHIE A EEFHLEHARILT FHARAS POV 160 THA T AR

LS RIIERS-S 000" | AN 08 28 THD

{emificrs Na 2I-NOBEHOT
Bagaest N oy M-I
4, Response to shont duration
&, Respanse for sinusoadal signats - refarance bivel
LU Switin, Tias Expasers Menurement Taleruaces
. UNCERTAINTY
PAST A7 43140 el (LR el e Ervur Limii
Callbensar Setiieg ] i (Fa'ki Pu'tl iFa'hi oFa'hi Fa'ki
4000 He 93 4B D b (B (23 - LU A28 - 04
b. Scund exposure meter response for series of toneburst
LU Setting Tise Talmrsaces
UNCERTAENTY
FAST (A [ 55-140 Rel tuc L
Callbetor Seitisg il sk ] (]
Busst | s, 95 B 54 40
Brarmt | o, HO SR Lo L 0
arg: | s bis A i (E4] [EL] e .06 i+
5. Response ta unipolar pulse
UL seni e Expaaine Nlenuramn e ukranen
~ UNCERTAISTY
FAST /A /55140 LU0 (IEs DilTeress Limn
Caltramns Setiag i (Fa'h ) [l it
Lonpimpn Becungle © s
T 1 4
Coninuoss Rectangle - LUt

® Indirates non accredited
End of Certificate

Th s el oo 19 v G Th T sl e o) T 18 P, e e 2yl e the bwavars Waraers o

Lone IUAU- -

INMERVATIVE NS TRUSINT CALIRA

LAl

BRI ATIVE BSTREMERT Cin, LT EAT

aan

e Y

* 140 AACHS 1), SEH SUSTIRAKORN || FAMBOS

ARBPUTIE IBASE PHLLSARUT FRAKAS PROVINGE 16540 THARAND

FEL n-h e S FAN (R0 5T S A o
Page 374
Teniflicme Mo ERNDREGID
[r—r— R 2121-0044
1. Absolute scoustical sensitiity
LU Senfng Time Exponitre Memu rersent Tolermaces
UNCERTAINTY
FART (A 755148 el e Bal Luts Errer Ly
Calranor Sening " ol et iPa'hl ) " o
1008 He 114 48 120,00 1, 1% 1w 31 in <20+
Nate Abaclute sensaivity was esiablished by the s of Soend Calibrator Drad SVANTEK. Madal 8% 184, SN, S0
2, Frequency weightings
Mesigthan from varioss Tolaranees
VLT Semiing INCERTAINTY
[Frequesey Fghiing Limit
FAST, 55-180 A (& = uB-;
it I+
ST Setting. el [ 2 =
=63 iz s [T [T 0
XS He ol al L 1.3
220 s ALl a2 a0 i3
300 Hz -l 2 a4 14
(L (] g LE
0 e nl L7 a4 18
00 HE [it] a7 0| %
N i (8] i LE ] 38

Ty ssvachn scboaed. owly ta i i 2l bl ﬁ:mh-muhmxdnn--lﬁl'\.j\ﬂ‘-nlm)p'miﬂaofﬁa;ilmalﬁ
...

INMOVATIVE INSTRUMENT CALIEATION LAT

IRSVATIVE INSTEIMINT 0. LT0 HEAD EHFR'T

Lle e bt iy mh Ahad

L RO LS TN ARORA 11T ARG KA,

ABPHHE AR PHILESAMETT FLAKAN PRIV ICE W25 THAILARE
THL: dhdee

e | AN BTN 16T L

Certificate of Calibration
Camemer
Nare LEWITED AMALYST AN EMGINEERING CONSULTANT DOLLTI Cerilfleaie Mo 1 Z3-HOM-010
Fukdrom + 81 Koi Uik 41, Subkhimvit Read Hasgehak, Frakorong. Rangiek 1080 Reyuewt No ¢ R 2123005

Ut Unier Calibratios [etaih

Memarrasni s e deammasr Microptuons Clam - 2
Maniiferues 1 AVANTER Miemphons Mo - SVIT
Mt o SV Migsphaie SN 9660
Serin! Mgrmher ;o Preammgifier Model
m = Preamplifior 5™ - -
Bmrinnn o di bmtrureent States - Used
Culibratisn Easiren il anl Detalb
Tenjeraun: [rEIC
Fharachry S %HH & 10 HRH
Baramews: Presare 103 hea = (0P
Reczived Daie 10 Junisary 2023
Calibraied Dot Lt b
Calibration Procedure Irrhouse meod CP-NOMAH based on [BC 125202017
Locatiomof Caifsrtion Lab Aceustic:
Reeference Sinndard
[restrumen: Brumd Whdel BN Dhue cafibration Tracebiline
Mubifrepsency Cabimaior st Quest-ral 38272 0 June M3 T8l
Stpngard Micmphons LA AN 158373 Ckmober 2074 GRAS
Sine Generalod Suantek Svardol 131 12 Oetober 2023 WK Elsimic
Timer EXTECH WEACT 24 March 21 A
Mae

The reperted ureetainy i berwd s saralar uscrrteety meligiod by e Coserage Factar § = L prosiding o el of condi desos appman pmately 40 55

Callbrwted By | Approved By ik

Mr Pact Magtavare

Cal ivvatios OVTer

Calibrathn Eagineer Supenisar
Awaun e = 34 faruary N33

[
Tk v i v e -y K B e T Sl d b e i i -m.mm-réhmmm
LEL

INSEWATIVE ENSTRUMENT CALIBRATICN LAR

PORETVATIVE BSSTHE MERT O, LTI WEA DO

TLARAION 18, S0 SLOTIRA KON 11 T8 MW AN KA.

AMTEETT TRASTE FHLTSAST FRAR AN FROYICT Jia THATL &5

TEL B FAND (i

Cierificaiz Wiy Z3HDM-0
Reques Mo Ry R 350054

3. Linarity of respanss 1o steady signats
2 Sound exposure meber, lincasity of respanse for changes of input sinusoidal signal ievel

] FAST A/ High
Ref o8] | =0 mo 800 | 1000 | 1100 | 1140 | 1300 | 1300 | w00
1000 He bevelA | 1981) sagl eoal woal wea| wesl san) ses] 13ned sl
Erroe no| e |
Rel 11z8| 11aa] 12es| 1389
000 He Level A n1zs| uaa| imea| asas
Erro ool anl s 01
el gre| aial waal sass
&3 Hr Ll & x| oin| ona) sias
L no| ool oo oo
Tolerances Umis
UNCERTAINTY

b, $ound exposure meter knearity of ermor

VUL Sesting Tims Expmure Yhrawremom Taleranes
UNCERTAINTY

PAST) A/ 84140 Rl e Hat vuc Ervie Ll
Calilatue Seltiing i [ iPai Pa'n %) %) [l
1o He 114 n n 811 (5] 0

190 Ele | 1Al “ & LR o 0

00 He 11848 L) m 180 ase -l.oa as

1860 He | 16dB 153 L oo i 1.

|00 [ 13040 ] 40 ER L5

<11, +26

1000 He 1208 b L] Tar =LA

1000 Hr 1 25dH W 1] lam L] .00

1008 Hz 120 dB 120 13 mm 19.7% -l.m LY

1000 He 120 dB I L 40m (1] 148

1000 (e 120 08 T ke Mm TR N

Th e iy h s subanod Th o Gt bl b ok i b . vt e g 6014 st Waratusd Cit Lo
ndAs et



INBOVATIVE TRSTRUMENT CALIBRATION AR

NNV ATIVE 5

RSEST § L L TTR SIEAT

Fa iy

AIMTINMABAMEY 11 TAMION [BANG KATTL hell s i
ru.uuul..m.m ACOAEDITED
WA LI WA M PRAR AN PROVINCT (581 THAILA ST

THL 20 N | A TR T -1
Page: 454
Cenifiess Na N0
Hoquess Mo Bl 20230154
4, ReEponse 10 Shart duratian
2. Response for sinusaidal signals - reference level
UL Sasting Thme Enpavare Menarement Taleranom
UNCERTARNTY
FAST/ &/ 55040 el [[ES el e Erver Lissic
[T —— ) i I (i) il ' i’y
050 He 95 g 2045 848 100 [T 20 a0 P
b, Sound expasure meter response for series of toneburst
UL Sevileg Time alenan
UNCERTAINTY
FAST ! &/ 85140 (] [LFS Lissit
Lalibrmior Seiting ish Ll %) )
Sharsi | s, O 0 2846 188
Burst | iva, 10841 Lo e Loe neE 1.0 A0 “Ji==4]
Hurst | e, 108 4B 13 141 (1 s LM 21 - =i
5. Response 1o unipolar pulss
UL Setsig Tirme T —— Talrances
UNCERTAINTY
PAST (A 85140 [iEs s Differeat Limit
[R——— i tpa'm ) i 4
Contituany flextangle - 10§
1 am 24 2h- 26
Caniimsnus Becumgle - ([

* Indicites non scredibed
[End of Cortificate

T ovm B robited snmty 1 o s i ], Thet Gt Lol b il oo i AL st e spirvalof tha it 2|

ionasliiATtnL.....

INNOYATIVE TRSTREUTIENT UALTIEA TION LAR

BT AT AT OFFRE

P TRLSENT £, LTI

* i STIAKORN | TAMENIN B4 R AR

AP Bk 85 PHLT SARIUT PRAKAN PROYTNCE (240 TIAILAND

L5 2 RSN AR R

Cenificaie No 23K 12
Respuest Nio Ry N3 146
1. Absolute acoustical sensitivity
LA Beiting Time Expesirs Memuremeai Tolersaces
ENCERTAINTY
FAST /A 58-190 L R el (UE S Errer Limit
Calibratir Sefting ™ s P i Pa ) [ [R0] i
1000 He 114 dB (b ] m 9 b “15E Bl <2l 430
Mate bl soasiivily wos established by the e of Sourd CoBbwier Brond SVANTER. Model SV 334, 5N, 38009
1, Fraquency walghtings
Dwtation Eram variau Talerance
U Settiag UNCERTAINTY
Frequency Weighting Linsit
FAST [ 35-140 A C Ceany (e
+ 3
ST Sqting Il By -
*63 Hx an ol L u
125 H &l Al 4 L5
904 a1 Ll wan 15
S0 He 4l on L] L3
1640 §ln a0 on @ -
200 Hz Al ox LE Y b
4000 Ha LE] 1 i)
0 Hz 14 =24 na 5

'
The ressts rebcd vely b e iiers colbawend n..—nm.ul—.-mmunm:.mzmmmnmwoulmnlnlaml %

ENMETVATIVE ENSTHUMENT CALIMEA TS LA
PN ATIVE BLSTRUMENT £, LT3 WEAD OFFICE

LA CE Y, 00 UM TISAKEHN | TASIBERN HANE BARL,

A MBS AN P

SAMILT PRAKAN PROVINDT 1058 THAILANE

AR FA: s 2] 2 b

Certificate of Calibration
Aastemir
Name LINITED ANAL YST AND ENGINEERING CORSULTANT COLTI Corifflcaty No - J3-NDM-119
Aukdress Bl S Lidormsuk 41, Sukhusivil Bosed, Rangrhok, Fakanoeg. Ranghok P60 Foequest Nn = Reg2021-1044
Ualr Uader Calibrwiion Do
Msmmpromni (i + Mplsy Dol Microphone Cls - T
e fas turer BVANTEE icmophona Model © 8% 27
Pl W 1 Miczopsone S8 11196
Serial Mumber 1176 Prewmyplifier Mindel :
m b= Preamglifice SN
Fesubtion P R Intrumest Sians ;. Usad
Cabhratios Envirasmnent and Details
Femperare FATHT
Lo ] i 50 %RH 4 20 RH
Barmreiric Fresons 1013 kPa = B0 hFw
Rescetvad Date 15 May 2021
Calibwwied Drae 13 Mlay 03
Cabhewson Procedure s mashad CP-WIA-S basadon (B #1292 2017
Lncston of Calibration 1 Lab Acoexiic
Referenee Slasdand
|rwinamesi Mrmnd Mol M. D calibration Vraczhility
Mutifrespaancy Cabhrater Chast Owest-cal 13E2 2% Juse 2023 =
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3. Linmarity of response to steady signals
a. Sound exposure meter, linearity of resporse for changes of input sinusaidal signal level
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Cert, Mo, ¢+ ACLZIIE
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Calibration Procedure : CE-AC-01

Calibration Method : T

This equipnwenl was calitrated by based on [EC-61672-3 {Zﬂ‘lﬂmﬁ_mlwd_mlcr (SLMI,

The S1M i vests 1o Acosstical and Electrical signal tests of frequency weighting with Anechaic chamber and Referersce
Standand Instruments, -

Far tests resulis af each items were made by chservation of gach Tnstrumenls dssplay and also with SLMs Seplay,

Condition of this result of calibration :
|. Reference Standand Instrumienss -

Instrmment Mol Serial Na. D Date
Wavefiorm Gererstir 332104 MY 4801 T0T6 07-FEB-24
Wavelarm Generaor 335118 MY 232742 OTFER-24
Digital Multimetes 14614 MY$3220104 13-FEB-24
ERgital Mubtimeter 13461 A MY 53220076 13-FER-24
Diagieal Multineter 344614 MY 6024273 14FEB-24
Progmemmable Atterutar MAT-1070 62100114 08-FEDB-24
Comndenser Microphone E1EN 297790 14-FEB-24
Measnring Amplifier NA-4ZKAL 560495 14-FFH-24
2. This result of calibration was found accurate s shown on date and place of calibrasion foe this calibeated item valy.

3. This certificate is traceable to the niermativaal system of undl mainiained &

3.1 National Institie of Metrelogy (Thailand).
3.2 Thailand Instiute of Sclentific amd Technological Ressarch (TISTR),

LenNdITRIAIUAN
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Calibration Certificate
Equipment : SOUND LEVEL METER
Manufacturer : RION
Model : WL~ MMMIWNHQ
Serial No.: DITOTES / 194540/ 14663
11 Mo, LAE EFM 0882565
Condition As Found : G
Customer : UNITED ANALYST AND ENGINEERING CONSULTANT (UAE)
81 500 UDOMSUE 41, SUKHUMVIT ROAD,
BANGCHAK SUB-DISTRICT,
PHEAKHANCNG DISTRICT, BANGKOR 10260
THAILANIY,
Locathon ¢ =
Ambient Temperature : (230 23) C
Pressure : {1003 +£3 ) kPa
Helative Humidity : {500 =30 ) %
Reeeived Date © 2 MAY 2023
Calibration Date : 07 -0 JUNE 2023
Date of Issue : 09 JUNE 2023
Calibrated by : Nathakorm Piswtpaisan
Approved by :

- &l

{  Thanakul Peichurai

This cerfificaie is Beued im accordance with e sequinesments of ISOKEC 17025 standard, may not be reprodueed
ather than in full, except with the prior writien approval of the head of Calibration Lahorasory,

tenaslunugy
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Summary of Mensurement Hesali ;-
s ¥ e mi il
Parzmeter Pass | Fail uncerialmiy of
Ll measurenment (dik
1. Absalute sesitivity v - 02 NiA
2, Seil-generaed noise i 02 NiA
A 1 signal tests of freg it
125 Ha v 03 [
1000 T v [E) 6
A0 1z '3 03 0.9
4, Flectrical signal fests of freguency
For 10 Hz 1o 4 kix v 01 ®
For = 4 kilz 1o 10 kHz v 0.3 % Al
For > 1 kHz w 20 ki - 10
5. Frequency and time weightings 21 1 kHz ¥ [¥] 02
5. Long - term stabillity v [T 01
7. Level lineaity an the reference bevel range v 02 LD
5. Level linearity including the level runge control v 0z 03
9, Tanee hursl response v 02 03
10, Peak © souned bevel v 02 0,35
11. Overboad v - 02 0,25
12. High devel stability i s 0.1 0.1
Nabe © Pass'Fall evalastion for each pammeter, M-
will b considened togetler from the sccepiance imiit and fhie: Maitmum-permitted amcertainty of measurement.
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SITHIPOQRN; SITHIFORN ASSOCIATES COLLTI.

ESAneiatey CALIERATION LABORATORY
Continuation of Calibration Certificate
Cert. Na. : ACL23181
Jab Mo @ VOGEADIEE
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Result of calibration ;.
1. Absolute sensitivity
Helerence Mensared] Arceptance
Acoustic Signal Value Dreviation Limit
(4B ) {dB ) (B} (i
93,9 (93.98) LY W g
1, Self-gencrated noise
2,1 Wogmal sest
Measuared Valos
(8}
15.1

2.2 The microphone of the sound kevel aeler was replaced by elecinel H.glﬂlfhﬂm'

Freguenay Munsared value il
Wedghiing tdB )
A - weight 120
- weighi 18.2
Flat 239

3. Acoustical signal tests of frequency weightings =
Meter free-field soustic nesponse llakg’?’l'gthé!jl_ﬂ

Freguency Dieviation from varicous ffequeney weighting responss carve (i
{Hz} : S Accepeance
Flat Coweight A-wd* it
125 i1 2 0.2 & 1.5
1EH0 0.1 (1.1 -0l Ak
BOHHY i1 2 0.2 54

tenasiuaIuAu
v *
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
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Continuation of Calibration Certificate

Cert. Na. : ACLI3iIE]
Jdab Mo, 1 VOGRA TG
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T. Level linearity en the reference level range
Anticipated | Measured Agseplang
Valuee Value Leimmizs
(dB ) (4B} {48}
137.0 137.0 1,1
136.0 16,0 )
135.0 135.0 11
134,0 134.0 F14l
133.0 133.0 1.1
132.0 132.0 £ 1.1
131.0 131.0 .0 +1.1
1200 120,00 i} +1.1
124.0 124.0 X} £1.1
14,0 119.0 ol kLl
114.0 114.0 i w11
109.0 18,0 i £1.4
104,00 104.0 X} +1.1
0 o0 LX) 1.1
4,00 4.0 i +1.1
29,0 Al . +].1
B4 #4.1 0l *1,1
790 75, ol il
T4 4.1 I8} Ll
2.0 [TE 01 #1,1
(20 6400 01 +1:1
0.0 sl [ ELL
340 340 [y £,
AL 41 1 x1.]
A4 24.0 (il 1.1
350 3,00 ] £1.1
344 3.0 ] #1.1
301 K 00 # L]
294 29.0 001 # L]
280 280 ] L]
270 0 k0 1.1
264 26,00 ] £1.
250 29 -l 2 1.1

LenNd1TRIAIUA

S b

QP TS 4G

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
i mai CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23181
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Pages : Saf%
d. Electrical signal tests of Treguency wekghtings
Weighting network responses with relative 1o 1 kHz,

Frequency Devistian from various fequency weighting response curve (d5)
(Hx) " o Agoeplance
Flat C-weight w Vs
63 L0 -1 A0 =20
125 00 10 i 213
230 [ [ 0.0 =5
00 00 00 0 215
1000 10 00 o 210
2000 10 10 [} 471
00 [ [ 00 43.0
SO0 [ [ [ #5.0

£, Freguency and time weightings at 1 kilz
5.1 Frequency weightings s | kHz
Anticipated Measured Dieviased

Frequency Valse Value Value i
Weighting () (B (R ) (R )
A - weight 4.0 4.0 0.0 +0.2
- weight 94,0 ad.0 0.0 &0z
Flat @400 ] 0.0 e

5.2 Time welghting st | kHz

Anticipated | Measired Dieviated AcreMance

Frequency Value Vialue Valoe Limitz
Weighting {dB ) {dB ) {dB ) | dR )
Fasi G40 84,0 0.0 &0
Show 4.0 94,0 0,0 &0
Leg 94,0 54,0 0.0 wll

. Lomg - term stuhility

SLM Display | SLM Display | - Devianed Acceplance

Frequency a lnitial #t flal Value Limits
Weighting {dB ) (4B ) (dB ) (dB )
A - weight 0 04,0 0,0 £03

QF-TS 1 2040200
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8. Level Aneariiy including the level ronge control

Anticipated Messured Deevinzed Acceptance
Ranpe Walue Vilue m Limiits
fam) (dn) {dn ) (d8)
Auin a0 90 0.0 1.
W, Tane hurst response
Tims: Tome burs: Anticipated | Measured | Deviated
duration, Th Cyele Value Value Value
Weighling {ms ) (dB ) {dR ) | dB )
.25 1 10840 107.9 -0.1 13 ; 5.0
Fast 2 B 1174 1174 kil 10;-28
200 SO0 134.0 134,40 0.0 £140
1 8 108.0 1084 00 15,50 |
Slaw o
M0 B 1274 127.6 i 1.4
025 1 [ [ -0, 15584 |
SEL 2 [ 1080 1080 [ 1oas |
20K Y 12840 1280 0.0 £
1k Peak O sound level
Number of evele Anticipated | Measured Deviased | Aceepance
in Vilwe  [Value, Lepeak]  Value Limits
test sigaal (dB) () | (an) tan)
Conlinuous 133.0 13340 0.0 #3400
One 1364 1355 “nd 340
Number of cycle Anticipaied Measured Dieviated Accoplans
in Wallee Value Value Limits
fest signal (dB) {dB ) (4B ) (dB )
Continuous 133.0 133.1 0.1 #2400
Pasitive half cyche 135.4 1353 -l #2400
Negative hall cyele 135.4 135.3 -l 24
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11 Owerlasd indication

Measured value {dB | Dhevizled Acgplance
Posiiive Megaiive Vlld: LIM
ane-hall eyele | one-half eyele (L8] (4B}
79.5 BU6 0l =14

2. High level stubility

SLM Draplay | SLM Desplay Devinted Accepiunce
Frequency al indtial at fnal Value Limits
Weighting (di) (di) (B ) (B )
A - weight 1370 137.0 0 <3

The reparied uncerininty is based on a standard uncertainty multiplied by coverage fhetard =3
ar any valss falbowing caleubstion providing a lavel of confiderce of npproximately 95 %

—— Enal of Calibration Certilicate
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Continuation of Calibration Certificate
Cert, Mo, : ACL23132
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Calibration Procedure : CP-AC-0

Calibration Methad - 2

This equipment was calibrted by based on TEC-61672-3 (200 3} Standard for sound level meter (SLM),

The SLM had tests w Acoustical and Electrical signal tess of frequency weighting with Anechaic chamber and Reférence
Standard Instnaments.

For tests resulis of each flems were made by observation of ¢ach Tnssroments display and also with SLM's display.

Condition of this result of calibration
1. Refierence Standand Instnamenis ;

Instrument Model Serial No, CerlNo.  DBueDate
Waveform Genernior 332104 MY4501 076 EF-m0933  07-FER-24
Wavelonn Generalor EELIRN MYSZIOZTHL EF-0a10-23 ﬁm-ﬂ
Digital Multimseter 334614 MYS3220104  EFLAP3M266  13-FEB-24
Diggital Miltimeter 34614 MYS3220076  EEL.BP 300266 |3-FER-24
Digital Muliimeser 344614 MYSOI42TS  EELBP 30266 |4-FRR-24
Programensble Attenuator MAT-1070 62100114 EF-001123  DR-FEB-24
Condenser Microphune 4180 77900 AAII2]  FER-24

Mensusing Amplifier NA-ZKAI 34560495 AAOEZ)  14FER-M4

2. This result of calibration was feand aceuraie & shown on dae and place of ealibration for this culibrated item valy.
3. This ceriificaie is racesble io the miermational sysiem of unit madntained al @

1.1 Mational Instituse of Metrodogy (Thadland),

1.2 Thuilan Instituee of Scientific and Technological Research (TISTR).

F-TS | 204040120654
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Cert, Now: ACL23132
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Calibration Certificate
Eqguipment : SOUND LEVEL METER
Manufacturer ; RION
Moded = NI-42¢ Mitraphane UC-52 ¢ Preamptifier NH-24
Serial No.: OOT09636 / 1 BU02E L 01207
1D Now: UAEEFM.N21:2564
Condition As Found : GOOD
Customer | UNITED ANALYST AND ENGINEERING CONSULTANT ru.qig-
#1 501 UDOMSUK 41, SUKHUMVIT ROAD,
HANGCHAK SUB-DISTRICT,
FHREAKHAROMG THSTRICT, BANGEOE 10260
THAILAND,
Location : =
Ambient Temperature : [ 230 &3 ] &
Pressure : (1003 £3 ) kPu
Relative Humidity : (500 20 ) %
Received Date ¢ 18 APRIL 2023
Calibration Date ; 24 -26 APRIL 2023
Date of Issue : 27 APRIL 2023
Calibrated by : Marhakamn Pisuipaisan

— T B

Thanakul Petchurai

This certificate is issued in sccordance with the requirements of ISOVED 17023 standard, may nat be reproduced
wther than in fill, excepd with the prior writlen appreval of the head of Calibration Laboratory,

tenaslunugy
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Summary of Measurement Result ;.
Uncertainty | Maximsm-permbited
Paramater Pass | Fail uncerisinty of
) ‘measurement (4B}
1. Absolute sensitivity T 02 NiA
2. Sif-generated noise ¥ - 2 N/A
1. Acoustica] signal tests of frequency wel
125 He v 03 6
1000 Hz v .3 6
B0 Hz v - L3 07
4. Electrical sipnal tests of frequency weightings
For 10 Hz 10 4 kHz v E [I%] 3
For = 4 kliz o 10 kilz v 4 03 [
For = 10 kHz to 20 kHz - - 14
5, Frequency and fime weightings s | kHz v 02 02
6. Loy - term siability v 0 0.l
7. Level linesrity oo the refierence level range ¥ 02 03
8, Level linearity including the level range cantral o 2 e
. T buss! response L4 02 ]
101 Peak C sound level ¥ 02 1,35
11, Overbond indication v 0,25
12. High level stability ' . 1 0l
Mose: Pass/Fail evalustion (or sach parameter,
willl be considered iogether from ihe scceplanee it snd the b permmitied unceriamty of ril.
tenanslumun
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SITHlPOHN SITHIPORN ASSOCIATES CO,LTD.
FEociat CALIBRATION LABORATORY
Continuation of Calibration Certificate

Cert, No, : ACLZNA2
Job Mo, ¢ VOACHIS

Pages : dofE
Result of calibration :
1. Absolute sensitivity
Reference Measured Aeceptance

Acoustic Signal Value Drevintion Lamit

{ dB } (dB) (dR ) (elB )

93,9 (93.98) S8 a0 4.3
1, Belf-penerated noise
2.1 Mormal test

Mensured Vaboe
(dB)

151

2.2 The microphone of the sound level meter was replaced by clecirical signal input device.

Frequency Measared value
Weighting (dn )
A - weight 116
C - weight 17.6
Flat 233

3. Acoustbeal signal fests of frequency weightings
Meter free-figld acomstic response ot a level ol B4 B

Froquency Erewiation fram various i ighting nesponse curve (dB)
(Hzd Hiks Cowelght el Aue_:pl.ame
Limits
125 0] 12 0.2 £15
10K} o a0 0.0 1.0
F00H) 14 1.1 1.1 85.0

lﬂﬂﬂ'l'ihi UAU
s
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Ll CALIBRATION LABORATORY

Continuation of Calibration Certificate

Ceri. No. + ACL23132
Job Mo, VOBGALMIE
Pages : 60l 8

7. Lavel limearity on the reference evel range

Amticipared Mlensured I'Jeu'imnd Acceptanpe
Vialue Ve Value Limits
{dB ) {dE } (dB ]} {dR )
137.0 137.0 L) i1
13640 1360 L 21.]
1380 135.0 0 £
1340 134,00 a0 1
1330 1330 a0 1.1
1320 132,00 0.0 1.l
1300 1300 .0 & 1.1
1254 12940 0.0 ®1.1
124.0 12400 .0 1.1
11920 11540 0.0 1.1
114.0 1140 0.0 1.1
1030 1059.0 0.0 + L1
104.0 (L 0.n +1.1
94,0 99.0 Lk # 11
94,0 04.0 Ay k1.1
.0 9.0 DAk + L1
B0 B4.1 0.1 + 1.1
9.0 T9.0 DAk =11
T4 T4.1 0.1 =1
G50 9.1 0.1 =11
4.0 i 00 £1.1
9.0 591 0.1 #1.1
54,0 SdAy 1.0 1.1
450 454 L] £ 1.1
4.0 4.0 0.0 = 1.1
300 300 LK) £ 1.1
340 340 0.0 +1.1
300 300 0.0 +1.1
200 200 (LK1 +1.1
IR0 R0 [iXi] & 1,0
0 7.0 o k1.0
6.0 159 0.1 1.1
5.0 4.5 0,1 + L]

F-T5 | 2--04-01 0604

el

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
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Continuation of Calibration Certificate

Cerl. Now @ ACLII32
Job Mo 1 VOMACHME
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4. Electrical signal tests of frequency weightings
Weighting nefwork respanse with relative 10 1 kHz,
Frequency Dhevinton from various frequs eighti curve (dB)
(Hz) i Accplang:
Flai C-weight A-weight Ll
[} 00 il Al =20
125 [ [ (X £1.5
250 i L] -l &5
0K 0 k0 -0l =15
100Ky i L] Lo 1.0
200K i L] L] #2.0
S0y LX) {0 LA #3.0
RO {ki LN ] 0.1 =50

5, Frequency amd tme welghtings at 1 kHz
5,1 Frequency weightings a1 1 kHz

Anticipaied | Messured Digviated

Frequency Vilue Vilae Value
Weighting (dB) (dB) (AR
A - weight 9400 24,0 0
C - weight 94,00 a0 [
Flai 54,0 94,0 o

5.2 Tome weighting a1 1 kHz

Anticipated Measured Digviased Acceptance

Frequensy Vialie Vil Vilue Limiis
Weighting (B} (4B} () (dn)
Fast 84,0 4.0 L] 2l
Show 94,0 040 L] a0l
Leq 04,0 4.0 0.0 =01

. Lamg = term stabiliy

SLM Diisplay | SLM Display | Deviated Acceplance

Frequency at iritial s fimal Walue Limits
Weighting (dB} {dB ) {dR ) (dR )
A - weight B0 B0 0,0 &3

tenaslunufy
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L CALIBRATION LABORATORY

Continuation of Calibration Certificate
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Cert. No, : ACLIN3IZ
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Pages : Toff
& Level linewrity inclading the level rangs contral
Anlicipated s umed Divianed Accepiance
Range Value Value Vahie Limits
(i) (db ) (dR) {dB )
Awin G4 .01 00 11
&, Tome bursi respanse
Time Tone burst Amticipated | Messured Devialed | Acceplance
luration, Th Cyele Value Value Valug Limits
Weighting (ms) (dB ) (B ) (dB) (dr)
025 1 U0 1.9 A1 15;-50
Fast 2 ] 1174 1170 o L0328
200 L 1344 13440 ik 1.0
) 2 [ 1080 1080 o 1550
s 20K R} 127.6 127.6 [} 1,0
0.25 I 9.1 98.9 A1 LS:-50
SEL 2 B 1084 180 0.0 10;-23
20 R} 12840 12800 [ +1.0
10, Peak C sound level
Number of cycle Amticipated Measured Deviated | Acceplance
in Value Valse, Lepeak Value Linies
tesl igral (4B ) (dB ) (dit ) (dB )
Contimuous 133.0 133.0 0o £3.0
O 136.4 1361 -0 3.0
Mumber of cycle Anticipsted | Measured Devisted | Acceptance
in Value Valie Ve Limits
test signal {dB ) (dB} (dB ) (dB )
Corlimuons 133.0 133.0 il +2.0
Positive balf cycle 1354 1352 -0.2 )
Negniive half cycle 1354 115,2 -0.2 420

QF-TS1 2018000664
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SITHIPORN,; SITHIFORN ASSOCIATES CO,LTI).
CALIBRATION LABORATORY

Continuation of Calibration Certificate

atsocliates

Cert, Na, 1 ACLIIA2
Job Mo | VORRACHO4E
Fages t BalB

11, Orverlnad imdication

Measured value { 48 ) Deviated Acceplance

Pasifive Negalive Valie Limitz

one-half cyele | ome-half evele {dB ) {dB)

B9.5 .7 0.2 1.5

12 High bevel stability
SLM Display | SI.M Display Dieviates] ACCopERCE

Frequency  imitil it finul Value Limis
Weighting (4B ) (4B} (R ) (dB )
A= weight 13740 1370 0.0 0.3

The repostesd uncertainty & based on a siandssd uneemninty multiplied by coverige facior & = 2
or amy value following calcalnizonproviding a lavel of confidence of approximately 93 %

i End of Calibration Ceriificate
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INMOVATIVE INSTRUMENT CALIBRATION LAR
INNOVATIVE SSTRUMENT 0L LTDL HEAD OFFICE

TR IO |1 0] ALINTINAKIEN 11 TAMIBON IANG KAEL,

TEL (6682165860 | FAX: cbaEk-2016 Y140

Calibraitan Suce Cortitfeate Ma = LTI 81
YLK Adpmcn: Bat Ay Eorquest Ma = Regr 20280041
Pagn = 23
Besudt ol { alirasion -
[r—
Y By [o— Epe——
VU Seasar r— )
e e W
2]
p m2 a2 o
15008 bl b1 (18]
M) W2 Bl a4
13 nz -83 a4
WET
M el -al i
AT A%l -al Lt
LT £ 8 <l .14
I il - LA
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5 T8I ~il nid
LIRS L il i
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LY
a0 g [T oM
a8 40 e LT
S80S s W n
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200 e i B4
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I w0 ] o1
35003 340 &0 a4
Gy
4205 a0 an w14
A5.005 250 an [F)
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il D L an s
Ead of Carficats

Calibrated ity : %

Wi, Simichat Arapshiessaken

The revahn e ke caly s e e adied. The CITR

~tonansliruny. .

PHNOVATIVE [NSTEUMENT CALIBRATION LAR i
INKOVATIVE INSTRUMENT 0. LTI HEAD INFICE Fm
T 138 MDD LY, SOESLBTIMAKGRN §1 TAMBON Basi KAED, —I wiide Baluriel nawpmas nds
ABIUT PRAKARN PROVIRCE 10348 THAILAND
AR A ! LE AL AL
TEL: 1861011 H-5860-1 FAX: iS60-21 867180

AMPHCRE A P

Certificate of Calibration
Castemer Cortificase No: 13-TPM-05]
Kamn t UNITED ANALYST AND ENGINEERING Reguest No 1 Reg-2025-018 1
CONSULTANT COLLTD.
Adkiress A1 Soi Udernsek 41, Sk hemvit Roul, Bangehak, Prakesnng, Page: 12
Banghok 10260
Unit Ussder Calibration Dseiails
Calibeation Pacamater 1 Tompertoe
Insnimsent Name 1 Thermal Exvironmest Moo Range Calibration + 20 °C 160 °C
Manifactuner 1 Type of Semani | RTD
Model TR Sqmeor Demeser imm} 1 4.5
Serind Meamber TPE0MMHT Calibwation Fosiica imm) = 67.3
Resolution o Intniineed Stais = Lised
10 Murmber LAE EFMIE22561

Calibwacien Enviresseent snd [keinils

Tamporaiure : BCsIT
Hamidey S5 %RH # 15 %RH
Reveivied Dake o 10 Jamiary 203
Cuihrated Date 15 Jamary 2003

Calibrmtion Pmceduee ¢ In-house motkod CP-TPMADL by Comparison with Siandand Thermometer.

[Heference Standard
ee SENIAIL " Digitn] Thennometor with Sessor, Manufuosarer: GINGOWGINGO, Modek GT1 1/ RTDI0S, SK:
ORBNEST, [53: 02-TPM Which was calisrated sn 110 Manch 2022, Caliseation. Certificate o+ QR2I-0878
Traceabllity i This Cersificats i tracesisle b 51 Unit darcugh Quality Rebom Co., Lid., NSCONSC Accreditrtion M.
Calibrution 1292
Mate

The reponted mcornzinty 15 based an smndard meertainty mukiplied by the Coversge Factor =2, providing a keved of confidence

spprecimaiely 45 5

Approved By ; A
Mr. Pacit Mathavorn

Cafibration Enpincer Sapervisor
Ismuw Dhase ; 23 January 2035

Vot olatind o o e o ot et o e ol o I ‘“Imwlﬁmuﬁuﬂw

INNOVATIVE INSTRUMENT CALIBRATHRN LAR

PNOVATIVE BNSTRUMENT OO0 LTD. HEAD OFFICE W AT T
RS BACHC 15 S0 SN TINAKORN 11 TAMBION DANG RASC, | s b s e
AMPHIIE BANG FHLESAMLT FRAKAN PROVINCE M8 THAILANT il |

TEL: 66 M-20 16- 2060 | FAX 1660-21 16-T140

Cerfificate of Calibration
Customar Certifiente No 1 Z3-TEM-050
same UNITED ANALYST AND ENGINEERING Request Mo ¢ Reg-T021-0043
CONSLLTANT DOLLTD
Adirois &1 Soi Udrmmnk 41, Subhumit Road, Bangchak, Prakanong. Fage: 12
Basghok 10260

Uit Unider Calibration Detais
Celibmtion Parsmeter © Tempersan

airament Mas: v Tl Envisstrment Mol Remgs Calibratam © 209 in 600 °C
Pelsusii et tIM Trpa of Senmor ¢ RTD

M| TogTaz Sensor Diameier (mmi @ 4.3

Serial Humber o TRSGHNME Cublsrtion Position (mmd @ 675
Reesobatiog B AR S eirmment Status ;1 Rlsod

103 eammbear 1 WAEEFMBIISEE

Calibration Eavironment and Deeails

Temperssars 1 B3I
Hissudity ¢ S5%RH + 15 %RH
Reccived Dale i1 Jamry 2027
Caliveaied Duig 1 2 Janumry 2013

Calisratios Procedune In-hnse: methed CF-TPMAT] by Comparison with Sasdand Thersomeier.

Reference Stasdind
Digital Thermomeer will Senser, Masifne e GINGOGING, Model: GTL RTDIM, 58
A 000037, 10 43- TP Which was calibrated o 10 Barch 3022 Calibration Cenifiome Mo - QRI2-0574
Traceatiiny This Certificate is tracaable to $1 Unit theowgh Quabiey Rebors Co. Lad., NSC-G3SC Acereditation No.:
Calibration 01292
Pate

The repormed uncemaisty is besed on stundsnd uncemaisty multiphed by the Cenverage Factor &0, peovidieg 4 level of confalence

approrimately 95 %,

Approved By 5 13
vlir, Pagit Mavibarvom
Calibeaiion Enginoer Supervisor
Nssue Date ¢ T4 Jasaiary 203

L]
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INNCVATIVE INSTRUMENT CALIBRATHIN LARK INNOWATIVE INSTRUBMENT CALERRATION | AR

INNOVATIVE INSTRUMENT CO. LTD. HEAD OFFICE IO R TRVE STRUMEST CT8, LTI WAL CH |

T AR I8, S0 SEENTINAKORN 11 TAMBON Bari KAED,
AMIHIOE BANG PHLESAMLUT FRAKAN PROVINCE (058 THAILAND

THN WD 1, ST SRS RITEN || TASIPRIN (AR AT

ARFHEHE BA NG LD SARLT PRAKAN PROVINGT 104 TIHARAND

LALRSAT MR
TELL U821 -S| FAN {66 K030 I TEL: (86021 b6 | FANC 1600521 167140
Catbeatian Noss Carilfcats N ; THTRM-IS
Certificate of Colibratian
LR Adjanmern Hd hium Raguest Mo o Rogr 202300480
Fage: 17 Cunjomer Ceroficase Na | 23-TPM-143
R o Calbesthon - Hame UNITRD ARALYST AND ENGINEERING Hequest Mo ; R 2000000
- Soaedird i = e COMSULTART CLk LR,
WL Srmer Trrgarstary 5 o e Address ' gE S0l Udomsnk 1, Sikinemvi Hoad, Bangrhak, Page: LT
o
W05 201 ) ala Prakaeosg, Banghok 10260
3 3 il a4
W wi T a4 Unil Under L alibration Driaily
s i T a1 Caltbriion ammeter | Tempersmme
WET S i
P - - = Instramnest Mame  Therrad Eninonmsen) Monir Eangs Calibetion = 20°C 1 60 °C
ey - s ik Mtk THUQUEST Type of Seawer - RTIH
Ty w0 e i Wiodel 1 gra Sensor [Nemeler lmm) - 45
T ("ES ‘u2 i Serial Hamiser TS Calfrmsnn Presiion (mm)
Reseibation L I S -
Ll e ol o 10 Neammiser 1 UAEEFM.IZNZS6%
ot i) m “ua LIEY
Calibratian Exvirosment ani ieealls
R e “ma LRSS
Temperam 213043
o 15 -0 s
&y ity ¢ BESRN 18 WRA
nci iz i Revemed Dus : 2K Mund ;21
it it = Calibered Eraoe 3 Agril 2023
nats s02 -42 [ :
Ealibration Procedue. = fa-house metbod CP-TRMA01 by Companson wih Sendand Thermometer
0 01 -42 [T
Reference Sinndard  © Digisl Thermemeter with Senor, Manefscorer: GINGORGINGD, bodel: GT1 1 KT 00, 35
Lt o vl il DRNRRST, 113 63T Which wass cabbrasod on 37 Fbrawy 2023, Calibrrbon Carificain No, | QGR25-
2086 251 1 B o
i) o ki L Mencay © “This Clertiflcate s imcenle b 51 Unic through Quality Rebon Co,, Lik, NSC-ONSC Acereditation No.:
cony e = i S Calferaion 0291
0ot a4 -l B4
5006 451 -a1 w4
Hi EX -1 sl Nk
e hicad =8 it The separied uncentsindy is bisad on stindsed usgertainty multipbod by e Coverage Fackr k=2, moviding a kevel of oenfldence
End of Cortiican apprimmaely 0F ¥,
Callbwasnd By : G’
Wi Eirichek Jrepnitdorsaon Appreved By < e

Mr. Moppdrm Lssngan
Techsical Mansger
Fesue [use 1 3 Apeil 2023

B —— TR S e i

INNOVATIVE INSTRUMENT CALIBRATION LAB
I A TTVE IRATELMERNT CALTHRATION LAK
TR ATIVE INSTRLMENT OO LTI AT OITRC)

(] BNOVATIVE PETRUMEST (00 L1, EAD (6T

7 i |

x SR TINARCIRS 11 TAMBON A NG ARG
TN MM TS B TNTAK OIS 1 TAMISIN BANL KAk, b b bt hemraam 1S

AMPHOE BANI
EALERATIN Erm TEL: i6d

FPHLESAMUT PRAKAN PROVINUE

ASBPIAT B4S0 PTILESART PILARAR FRIVISCE HES) THAILAND

01 FAN 180K 116-7 140
T d8e 2 eSset- | FAK: a2 §1ir 7148

Callbeath N Cortificate Mt SETRR-1 Certificate of Calibration
UL Adparacre Fet ndie Exget Fe ;. 3613000 Customer Certificate No = 23-TPM-371
L. e Name UNITED ANALYST AND ENGINEERING Request No @ Reg-2025-1526
e o0 b ative | o _ _
) CONSULTANT COLLTD,
e i
[ TRETST Tepryas o i L Adidress B Sid Ddboenwat 41, Suliemit Road, Bangehsk, Pager 13
o)
Mg Wy n Pracanong. Bangiok 101260
2014 iz nl
e = ) ) Undt Under Calibration Deiails
W0 [P 1 Calibration Parmeter Temperanre
- 081 ey 3 Instromem Nome Thermal Environment Monitor Range Calibration = 20-°C (0 60 °C
43 04 453 L) ne Manalsziurer Quesi Technologies Type of Sensor : RTD
300065 a2 -0 Ll Moded Or-34 Sensor Dizmeser (mm) = 4.5
] L L2 SE Serial Number TEROA0! S Caliteacion Position (mm) = 7.5
o W -0 win Resaliion 0,1 % Intrument Sus - Used
ELTLE 1y n o 1Dy Miifriber LIAE EMAZOSTS552
e W i} wid
Calibration Esvironmsent and [kerails
i J3as 153 -~ no
o erpennE '
ey 482 -0 ni i i
e Az n2 il Hurmidity 55 FRH + 15 TltH
S0 503 -7 (15} Recoived Drne £ 21 by M3
i s -3 nn Calibraied Daie 7 Augusi 2121
Wy w3 n2 i Calibration Procedure | Inchouse method CP-TPM-01 by Comparisn with Standan] Themmometer
1308 Hx -l il Reference Stamdard  ;  D%peal Thenmometer with Sensor, Manufaenrer: CINGO/GINGD, Model: GT1 1/ KT, SH:
s Y L L OROOGET, T 02-TPM Whick was calibrated on 27 Febusey 2023, Calibiation Centificate No, | QR23-
5 1 01 wil
HLORE (L)
el il L) wi :
s poes Y o Trmecabiliiy This Certificate is emecable (o 51 Unit through Guality Reborn Co., Lid., NSC-ORSC Accreditation Ne.
SE0a W3 -03 LL] ilsratan 1292
o s n nu
Mt

Wil ol et b
The reporied uncenainty i based on standasd usceniainty muliiplied by the Coverage Facior &2, providing a level of confidesce

Callbraied By : (ar“r

spproximaiely 95 %
My, Svhek Nipideeakan
Appreved By : b O
Mir. Peoppadon - Lsmgant
Technical Manager
Bunu Dave = T August 023
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ENRAATIVE INSTRUMENT CALIRRATION LAR

UV A TIVE INSTRUMENT £, LTI HEAD OFFH E ENSOW A TIVE IS TRUSMENT L ALENHATION LAB
T30 AAHD 13, S0 SUNTINAKDRS || TAMBON BASG KA ISNEVATIVE PSTRUSMERT (O LT HEAD P

TN UM |1, S SLT TR KM 1] TAMITRON B4 RE KABD,

AMPHHE BARG FHL] SAMUT IRARAN PROVINUE

-H T AT

ASFHOE BANC PHLE ML PRAKAN FROVNCE 103460 THALAND
TEL: {02 | B SRG0- | FAN: 4667 67140 s T R i
Culloruiian Fiece Crraifiaute No 1 13-TPM-371
LK Adprsireest N Al Requeese Mo : Reg-2005- 1424 Coriifieate No : 23-ACT-111
Page : 22 Request No ; Feq-2023-1408
ot o Cialitiration ; Sonnd prossure level Calibration Besules ¢ Without Adjusowent
Sundai T e e {Calibration Range Without Adjustment (d8) Adjustment (dB) Uncertainty | Accoptaace limi
et ariog TRy o - o B Measured Error Memsured Error (£dB) | Class 1 {d0)
!:nr e e e 4 0 /1000 Ha i .16 - . o4 0%
1o e Y o 114 dB / 1000 He 11379 421 - - i3 025
30005 i Bl nis
— 1o =l <0l LVE] Freguency of Soumi pressars livel
AHHE 00 [ fid ‘Calibration Range Withoat Adjusimesi Adjustmeni Uncerainty | Accepismos imit
410 458 o ail (Hzl Messured (Hzh | Error %) | Measured (Hz) | Error (%) {=%) Class 1{ = %)
Rk A =il Liz S4B 1000 He 10000 am ¥ - 00l ot
il Ll A Li 114 B/ 1000 Hz 1000 am - . 001 a7
mmn mn nn &3
031 a0 o [4F] Tatal Harmonic Distortion plus Noise of Soend pressare level (THDSN %)
HLin n i [RE} Calitration Range Witheut Adjustment 1! nty Himit
350 149 +0. nia iHl Meanred | ) Measured (%) {=%) Class 11{= %)
. Ao Ba +0L o3 S B 1D HEz *17 = .40 15
el Ha L o) 114 dB ./ 1000 Hz 0.4 - 040 25
ey 00 LT iy
L s00 aq ans Wods s
mmr -1 nn o - Ao paans g i I3 N7 Clasa |
i b1 i wil The cabratian resis evelude the eofrater pretare cometes
ol o 0l ol ~Tha calibrsion remcs eeciude the microphoas vakame comedion
5036 3540 no o End of Calihration
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Sp 00 an niy
Ervd el Certideaie
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¥

uazdnnersvn miamesysal serdadeunsngia - Sunneu WA, 2566

UStm BlA losuust Sveawa (Usenelne) $1in

Tufusesseuliisuiasasiiayszaniasufiins dmiunsaainguamaaandoy
No.| Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of Remark
No. Calibration Calibration*
iweslauszdviesufiinisiiasei dwmiuleszinunmenmaluusseamlagiialy
1 |Analytical Balance HuazeossI (TSP) Mettler-Toledo AB204-S / Mettler-Toledo (Thailand) Ltd. 23MM331 7 Apr 23 5 Apr 24 -
(Readability 0.1 mg) Auazeaswunnliiiu 10 lunseu 1128312528
2 |Analytical Balance (PM-10) Mettler-Toledo AB204-S/FACT / Mettler-Toledo (Thailand) Ltd. 23MM332 7 Apr 23 5 Apr 24 -
(Readability 0.1 mg) B108115858
iwsnsflauszsiasufiRnmstiassit dmsulansiaaunin
3 |Gas Chromatrography - a13ngu BTEX Bruker 451-GC / BR1201M099 Thai Unique SV2305/21210 23 May 23 21 May 24 -
Mass Spectrometer (GC-MS) WU (Benzene), I‘VIQ?J‘LJ (Toluene), Scion Scion-SQ / GQS1203F021 Co. Ltd.
vidaluudu (Ethylbenzene), CP8400 / BR1203M331
lduiamun (Total Xylene)
4 [Inductively Coupled Plasma- naulavemin - Agilent System ID:G8015A Agilent Technologies (Thailand) Preventive 30 Nov 22 29 Nov 23 -
Optical Emission Spectrometer Agm (Pb), finifia (NN, wuises (Ba), Technologies GBO15AA / Co.,Ltd. Maintenance
(ICP-OES) Useniimun (Total He), #auilen (Se), MY1803001 Checklist
5 |Atomic Absorption yaauAg (Cu),iaanila (Mn),dengd (Zn), Agilent System ID:G8432A Thailand Institute of Scientific and MTC.ACL.No. 2 Feb 23 1 Feb 24 -
Spectrometer (AAS) widn (Fe), asuy (As), wanle (Cd), Technologies AA240FS / Technological Research(TISTR) 387/66
lasifloaanazanaun (Cré+) MY13160001
6 |Conductivity Meter A5 lAAEC) Sl Analytics Lab955 / DKSH Technology Limited C24230059 16 Mar 23 14 Mar 24 WW, Soil
panfu (Salinity) 16300356 vhly
7 |pH Meter Arpadiunse-Ang (pH) Mettler-Toledo Seven Easy 520 / National Food Institute, 2301846-001-01 24 Feb 23 23 Feb 24 WW, Soil
9aunfil (Temperature) 1231155210 Ministry of Industry, Thailand il
8 |pH Meter Mettler-Toledo SevenCompact $S220/ National Food Institute, 2303560-001-01 26 Jun 23 24 Jun 24 ud
C113432421 Ministry of Industry, Thailand dl, dnlddu

uin glwda wowwndad uaud 1Budifloss aeudauauy $1na

wasd Judn1siesziunasgu ISO/IEC 17025

Certificate Page 1 of 2


../GC,GCMS/GC2566(2023)/23 0523 GCMS Bruker 451 GC BR1203M099 GC_PM (P).pdf
../pH&ISE meter/23 0224 pH Meter_Seven S20_1231155210_UAE.WAT.010_2553 2301846-001-01(P).pdf
../pH&ISE meter/23 0626 pH meter Mettler toledo seven Compact S220 C113432421 Cer No 2303560-001-01.pdf

¥

TasinsuanUinsidenuuun Aufindn WBNE wagiiuings STE wlasd1siauuunyngiay L44/43 suneidesys

uazdnnersvn miamesysal serdadeunsngia - Sunneu WA, 2566

UStm BlA losuust Sveawa (Usenelne) $1in

Tufusesseuliisuiasasiiayszaniasufiins dmiunsaainguamaaandoy
No.| Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of Remark
No. Calibration Calibration*
iwnsflauszsiasufiRnmsiiassd dwsulansiaunwiinfiafy uazildhu
9 |Analytical Balance Ynsidesllglnsansueutiomn (TPH), Mettler-Toledo AB-204S/FACT / National Food Institute, 2303074-001-01 26 May 23 24 May 24 -
(Readability 0.1 mg) dstunarleshy (OiL & Grease) 1129361010 Ministry of Industry, Thailand
10 [Analytical Balance Ypaudanviuasy Mettler-Toledo XSR205DU / Technology Promotion Association 23MM112 26 Apr 23 24 Apr 24 -
(Readability 0.01 mg) (Total Suspended Solids : TSS) C009071872 (Thailand-Japan)
11 |Hot Air Oven vosudwazaneiiiomn Memmert UF55 / Technology Promotion Association 22TM1490 19 Oct 22 18 Oct 23 -
(Total Dissolved Solids : TDS) B216.1666 (Thailand-Japan)
12 [Incubator wuaiiSenguilnealadnesy Memmert IPP 260 / Technology Promotion Association 23TM378 12 Apr 23 10 Apr 24 -
(Fecal Coliform Bacteria) V615.0187 (Thailand-Japan)
13 |Incubator Memmert IPP 260 / Technology Promotion Association 23TM728 27 Apr 23 25 Apr 24 -
V616.0066 (Thailand-Japan)
14 |Water Bath Memmert WNE 14 / Technology Promotion Association 23TM193 15 Feb 23 14 Feb 24 -
1416.0606 (Thailand-Japan)
15 |Water Bath Memmert WNE 14 / Technology Promotion Association 23TM194 15 Feb 23 14 Feb 24 -
1416.0612 (Thailand-Japan)
16 |Analytical Balance Mettler-Toledo MS603S / Technology Promotion Association 23MM150 7 Apr 23 5 Apr 24 -
B007010311 (Thailand-Japan)
17 |Auto Clave ALP CL-40L / Technology Promotion Association 23TM763 27 Apr 23 25 Apr 24 -
808763 (Thailand-Japan)

Due Date of Calibration* : fMuuanIuuaun1saauiisulseant agrsdastas 1 A9

uin glwda wowwndad uaud 1Budifloss aeudauauy $1na
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../Balance/BL2022-Test/22 0407 Balance B007010311 Cer No TH2058-096-040722-ACC-TH.pdf

TECHNOLOGY FROMOTION ASSD

S04 PATTARAKARS ROAL SOH 18 SLUANLL

CTIATION (THATLAND-TAFAN]

CORPORATE SERVICES & EQUIFMENT CALIRRATICN AND TESTING SERVICES

AN M B A NI |

e h&

BT T s
EALBRENDN (s

Cert.Mo.: 230MM3GF

Equipmant : Electronic Balancs
GCondition As-Recelved :  Used Hem
Referonce ; ZA04-001 BOC-1

Result of calibration
2, Effect of off center loading

A mass of 100 g was placed to various position an the pan
The weighing machine reading ermar ablained is given in the able

Position 1 Position 2 Positiond  Position 4 Position &
g} (g} (g} {al (g}
-n.0001 -0.0002 +.0004 ET 01,0006

3. Dapanyre frem nominal valus
Balamce Measunement
A d Weighi Reading Caormection Uncertainty
(g} [a} ia) {tmg}

Unioad 0.0000 0.0000 015

0 0.0898 00001 Q.15

1 09538 +.0001 Q15

5 49699 =0.0001 015

] 99999 +1.0001 Q.15

20 20,0000 .00 015

501 50,0000 0.0000 0.6

i 69.9698 =0.0001 218

100 R +1.0001 (L]

150 1800003 00003 0.2

200 00,0005 -0.0005 0.7

CerLNe.: Z3MM331
Page: 3 cé3

o of gl

Frad Fost From

Maximurm difference batwesn
aff-center and central loading

(o}
00006

Coverage
Factor
(k)
213
213
213
213
211
amn
208
24
203
2.
200

The reporied uncerainty of marsuremant was based on a slendand uncarainty multipied by & coverage

factor k | providing & level of confidanca of approsimataly 95 %

-olio-

Page.: 1af3
. . -
Certificate of Calibration
Equipment : Elecinonic Balance
Manufacturar : Mattler Toledo
Madel - ABDA-5
Sarial No. MZEI2528
1D Na, = UAE AIR. 01872550
Submitted by : United Analysl and Enginesring Consuliant Go,, Lid
3 Zai Udomsuk 41, Sukchumwit Road,
Bangchak, Phrakhanong,
Bangkok 10260
Location : Balance Room 2
Received order - 07 April 2023
Calibration Date : 7 April 2023
Ambient Temperature : 15 "c o 40 G
Relative Humidity : 30 % w0 f0 %
Calibratad by : Suwit Imjal
Approved by © 5

Approved Sknatary
[ ) Pamthippa Tameyakul
[+ ) Malea Butkruea

Issue Date : 10 April 2023

Thse Umcertuintles are for & enafidence probabdlity of sppredmstely 93%

[ i b

Agaeval o e iad of Comporsa Sarvices 1

Equipment : Elactronic Balanca
Condition As-Recelved Usesd item
Reference : 23040015001
Procedure used =«

Calbration wars conducted using in-housa calibration procedure CP-0B01 according Lo direct
measuramant mathed aganst siendand waighl.
Condition of this result of calibration
1. Reforenos standard Inssrumantsc-

Insirumants Model Berial Mo. 10 M, Test report No,
1} Ssandard Weight Sai (E2) 15084 24083 TORCDAT WM-0010-22

2 This certificata is valid only %o the kam calbraled on dale and ptace of cakbration.
3. This result of callbration wes made on requested at Ihe peirt specified by customer.
4. This cortificaba Is not cartifled for any commancial ransackion,
§. This cerification & racasbla 1o the International System al Unil.
Resuit of callbration |} Without Adjustmeant | * ) ARer Adjustrment by Internal Calibration

Range capacity - 0 g o 23 g Resolution 0.0001 g
Before Adjustmant ;
Balance Maasuramant Coverage
Applied Weight Reading Comectlon Uneartalnty Factor
{a) {al {a) (£ g ) (k)
100 95,9599 +0.0001 019 203
200 20000001 -00m 0.29 200
Adtar Adjusimaent :
1. Detarmination of the standard deviation of waighing machine {n=10)
Applied Weight Standard Daviation
{a) of Reading (@)
100 0.00007
00 0.00007

wenaslaumigh-

Cart.Mo.: ZIMM31
Page: 2of 3

Dise date:
20 Jan 2024

CORPORATE SERVICE
S PATTAMARARN RO4T 51 TR S1ANLUA
TEL (-I01.3000-28  FAX

w@nenslupis.

A
NOLOGY PROMOTION ASSOCIATION (THAILAND. JAPAN) =y
UTFMENT CALIBRATION AND TESTING SERVICES 50—
: S R
WAMG RAMGKOK 10251 wlak

SUAZ
T84

HEC-TRATIR TR
EALBRATIN Be

Cert.No. 2IMNE3E2
Page.: 1ol 3

Certificate of Calibration

Equipment -
Manufacturer ;
Modal

Serial Mo, -

0 Mo. :

Submitted by :

Locatien ;

Recelved erdar ;
Cabibration Date :
Ambient Temperature ;
Relative Humidity :

Cafibrated by -

Approved by :

[ ) Pomiipps Tameyakl
{4} Malee Bulkroma

Issun Dt

Electronic Batancs
Mattier Toledn

AB204-5 IFACT

BA0E1 15658

UAE AIR018i2656

United Analyst and Engineering Consultant Co. Lid.
3 Sol Udomsuk 41, Sukhumvit Road,

Bangchak, Phrashanong,

Banglok 10260

Halance Room 2

07 fpril 2023
07 April 2023
15 Cled
30 % to 90 %

Suwit Imjai

Approved Signatary

10 April 2023

The Unceriainties ave for o conlidence prokability of approsimately %5 %

‘i'gﬁm‘:’lu'muqu



Eguipment : [Elacironic Balance Car Mo 23MMEI2

Condition As-Received :  Used lam Page: 2 al 3
Referance 2304-001500C-2
Procadure wsed i-

Calibralicr wers conducted using in-house callbration procedure GP-OB0M sccanding o dinect
measurement method against standard weight.
al this result of calibration
1. Referancs slandard instruments:-

Instruments Madal Sarial No. IDMo.  TestreportNo.  Dus daty
1) Blandard Weight Set (E2) 15884 24053 TORGOOT MM-D010-22 20 Jan 2024

2. Thiz certificale & walid only to the flemn calibrated on date and place of calbration,

3. Thiz rasullt of calibration was made on reguested at the pont specfiad by custamar,

4. This certificate = nal cerified for any commestial ransactian

5. This cerlification is raceabls io the Infematicnal System of Linlt,

Resull of callbration | |} Without Adusiment [ ) After Adjustment by Infermal Cefibration
Range capacity : 0 g ta 220 g Resolution  0.0001 q

Eafore Adjustiment ©

Balance Measurement Coverage
Applied Wakght Reading Correction Uncertainty Faclor
la} lal 19l {xmg} (k}
100 1000002 00002 a1 206
200 200.0003 00003 0.5 200
After Adjusiment -
1. Determination of the standard doviation of weighing maching [n=10)
Applied Weight Standard Deviation
19} of Reading | g )
100 00000
200 a,00007
L]
nansluauia.

nansluniugy

Equipmandt ; Elecironic Balance CertHo.: 23MM352
Condition As-Recelved :  Lisad Ram Page: 3of 3
Referance ; FI04-0050C-2
Result of calibration
Z. Effect of off center loading
A mass of 100 g was placed to varous pasition an tha pan. -
The weighing machine reading errar abtained is ghwan in tha tabika Frart
Maximumn difference between
Position 1 Position 2 Pasition 3 Position 4 Fosition § off-center and central loading
tg) (a} ia} tal (g} (a)
+.0001 00003 +0.0002 +.0005 +I.000Z bOCOS
3. Rapariure frem neminal value
Balance Measurement Coverage
Appliad Walght Reading Correction Uncertainty Factor
(o) lal fal (xmg] k)
Unlged 0.0000 0.0000 0,14 217
o 0.0993 +1.0001 018 217
1 0.9908 +1.0002 0.1a 217
5 5,000 0.0000 013 247
0 100000 00000 018 217
a0 20,0000 00000 n1a 218
50 S0.0001 -0.0a0 013 21
Ta TO.0001 0,000 020 207
100 100000 00002 0.2 208
150 1500004 -0.0004 029 2.00
200 2000005 -0.0005 029 20

Tha reporied uncemtainty of measuramant was based on & Slandard uncetainty mullipied by 8 cowerage
factar k . providing & lewael of confidance of spproximataly B5 %,

=0fo-



Equipment Operational Qualification Report

Report No. SWZI05/21210
Equipment GC-M5
Systerm Model 5Q

System ID GOS1203F01

Equipment Details Bruker

Test Protocal Scion 00 Protocol

Protocol Rey, A

Date 23-May-23

Repaort Type Report

Org. Name United Analyst and Engineering Consuftant Co. Lid
Ong. Location 3 Sof Udomsuk 41 Sukhumyit Rd,

Bangchak Phrakhanong Bagkok

Thailand 10260

lﬂﬂﬁ’l‘ihiﬂ’ltlﬂﬂ

Em—am 13k Inegin §1ia  THAT UNIQUE CO., LTD.

II. g0-52 mudizmidlne wersuiayumsne eAanIzuAs gamnT 10200
B0-82 Prachathipatal Rd., Bangkhunphrom, Pranakom. Bangkok 10200

Tel. (-FEE0-0191-6, D-2280-1 TAT, Fox, 0-2380-1 TR, F-mail : thawami@haivesque com, Wihsiee @ www.ihaiunigee.com

CERTIFICATE OF CALIBRATION
GAS CHROMATOGRAPH MASS SPECTROMETER

Certificate No.: SV2305/21210

Customer: United Analyst and Engineering Consultant Co., Lad,

Address: 3 Soi Udomsuk 41 Sukhumvit Bd. Bangchak
Phrakhanong Bagkok Thailand 10260

Instruments Model: MS Scion-80 SN GOSI203F021
GC 451-GC SN BRI203M0%9
AUTO SAMPLER CP8400 5/N  BRI1203M331

Standard Reference Number: 393065201
Procedure Document Number: 394207000

System Test

PM perform and Diagnostic Test PASS Oraw
Air Water Check Test PASS CIFAIL
Tune Test EI PASS CIFamL
Signal to Noise Test (EI) SCAN PASS LIFAIL
Injection EI Area Precision Test PASS OraL
Injection EI RT Precision Test PASS CIramL
User Demonstration PASS OramL

Engineer=—
Somchai Pohtongkam

Date 23 May 2023

W i vnique co., La. Service Division

lﬂﬂﬁ’l‘ihiﬂ’ltlﬂﬂ

SCION™
Operational Qualification Protocol

For SCION |nstrumant
Mame and Mosdsal:

Searial Mumber:

Systemn |0 Numbser:

Publication no. 394207000
Revision A
Novermnber 2011

Lﬂﬂﬂ"l‘ihiﬂ’)UQﬂ

SCION GparmBanal Pk

Contact

Seion Customer Service and Support uses a Customer Rielationship Manegemant (CRM) systam.
Tha interaction with this system offers the Custermer immediate benafits inchiding the contact center
or help desk.

Scion worldwide service & support offices can be found from Sclon website:

www.scion.com/support. html

Scion |s the owner of copyright on this document and ary associated software, Under law, the written
parrission of Scion must be obtained before the documentation or the software & copled,
reproduced, translated or converied o electronic or ofher machine-readable form, inwhole, orin

mpum-dummzon.
Seion and the Scion logo ane tredemarks or reglsterad trademarks of Scion Conporation.
22011 Scion

Pushsilion iz, SRE07000, Rawiion A, Movambar 2011 Fage el

Lanﬂ'rs'laimuqu



ECIOM Cp Qusiifizwtion Proeen!
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SCCN O rationa) Quinifeaton Pedoca)
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Operational Qualification Protocol Certifieation. ... 38
PubiBcation no. 364307000, Ravision A, Newombar 2011 Paged ol 38

lﬂﬂﬁ’l‘ihiﬂ’ltlﬂﬂ

SCICH Cparabans Quakfcalion Protonl

1.0 Revision History

This qualification protocal is updated as necessary, which indudas the avant of any requiatory changes
1o Title 21 of the: Code of Federal Regulations (21 CFR) Parts 210.and 211 (if applicable), any software
o hardware changes, or updates that rmay impact on regulatory compliance.

lsgue Number | Date GComments

Publoricn sa. 394207000, A evsen A, Nevanbar 2011 Page 5ol 35

Lanm's'laimuqu

2.0 Qualification Representative and Reviewer
Details

2.1 Qualification Representative Details

Each person respansible for executing any part of this Pratocal st complete the table below,
providing a sample of their signature and initials, and recording the date the Qualification was
perfarmed.

Cusification representatives are norminated lo execule and verily the eompleteness of the lest protocal
and corectness of all entries.

Al testing rmust be perormad in accordance with procedures outlined in this manual. The
representative must be trained and gualified to perform the procedures outlined in this docurnent,

A copy of theer appropriate gualfications is to ba inserted into *Qualification Representative Details™ on
page 30,

Marme (Print} SOMoHAT  PeHTONG ICA M
Tithe ENGINEER
Signature 5 — I
=P
Initizls & OMEHA L
i £ MAY 23
Marne (Print}
Tithe
Signature
Initials
Date
Publcarion no, 334207 (0, Revision A, November 2091 Fage fof ¥

Lanm's'laimuqu



SCION Dpevmailional Quanificalion Prodoeal

2.2 Reviewer Details

Each representative respansible far resviewing any part of this protocsl muest record their detals in the
following tables, providing a sample of their slgneture and inflsls, and recording the date the
qualification was perdonmed,

An employes of designes of the company operating the mstrument must review these qualification
procaduras. All calculations and data will be checked by the reviewer. Deta review must be performed
in accordance with the qualification guidelines CQualfication Guidelines and GMP Documentation” on
page 10and in compliance with current Good Manufacturing Praclics (eGMP) as specified by 21 CFR
Parts 210and 211,

Drocumentation supparting training In the sres of data review and cOMP must be canafully maintained
and revienwed by Bhe instrument owner.

Raviewer representatives are responsiole for reveawing the complateness of the qualification protocol
and accuracy of sl enlries.

Marme [Print} CHANA M Ap Sy
Title B G-I EER,
Signature

(..jﬁ"‘-‘——-' ?jﬂ-ﬂ‘b""
Initials .
e 8% MAY Reln
Name (Print)
Titla
Signature
Iniliats
Diate:

Puabiestion na. 36420 00, M &, Nowsibar 2011 Pags 7 ol36

lﬂﬂﬁ’l‘ihiﬂ‘ltlﬂﬂ

SCION Creralons) Qualivsdon Prodocoi

23 Quality Assurance/Control Details

As Quality Assurance/Control (QA/0C), who s empowared 10 approve instrument complianca
documents, | approve the procadures in the SCION Operational Qualification Pratecal, which | may
have armended, | accept the qualification of the Cualification Representative, and | will review and inital
the results.

Name (Prind)
Title

Inhiale
Dale

Wame (Prin)
Title
_Syl:ﬂ.ru

Inials
Diate

Publcalion ne. 3307050, Redsien A, hievamber 2011 Pags tiof 38

lﬂﬂﬁ’l‘ihiﬂ‘ltlﬂﬂ

SCION Oporatianal Guaifeation Prodoeal

3.0 Customer Responsibilities

The custormer shall ensure that the Praventive Maintenance (FM) or Installation Cualification (1) up to
point .11 is complated. A custormer representative should be svailable al &l limes during the
Operaticnal Qualification Protocol.

Mot The Operational Qualification Protocol tast procedune should be perform d afier significant
repaire, and al least once a year.

= = Reviewsar L
anlnhiah ‘(—3”‘: F iais QADC Initials
Date 22 MAY ¢3 Dale | Date |

Publcasan no. 304207800, Revision 4, Nowmber 2311 Paged ol 16

Lanm's'laimuqu

SCION Oparatonad Quaifoation Prolocol

4.0 Qualification Guidelines and
GMP Documentation

4.1 Qualification Summary

At the end of quakfication execution, all tables and data entry fialds must be completed and all teat
results, where specified, rmust be printed and attached to the protocol.

The Qualification Representative and the R eviewsr must sign (signature or initials) and date asch page

that has a slgnature field. Ths represents agreermen and acceptancs of all data and nfarmation on the

signed page.

Maote ‘Seion doas nof provide instructions for full Qualification of the personal compater (PC)
used io eperate the SCION. M further quakfication of the PC is required the end-user
must contact the PC manufacturer,

Note Scion does not provide full gualification instructons for non-Scion manufectured
accessonies, Limted instructions may be supphed, If qualification of a nen-Scion
accessary is required, the end usar must contact the eccassory manufacturar,

4.2 Qualification Guidelines

The following are genaral guidednes for performing he quakfication lests in acsardance with cGMP for
the Manufaciuring, Processing, Packaging, or Helding of Drugs per 21CFR Parts 210 and 211.
Additional local requirements may also apply.

« Read the guidelnes before starting the gualification,

+ Perform all lests exactly as wiithen.

=« Lisna pan with parmanent biue or back ink unless otherwise specified by comparny policy.

« Maatly abrike out any incorrec] wonds or numbers, rmade while writing comments or reconding
resufts, information or data within this Protoonl, with a single line. The word s) crossed out must
remain legible. Write the correction &s dose as possible to the ariginal entry, Write a brief
descripion of the enor. For exampile, write Transcripion error’ or ‘Re-written for clarity’. Inifial
and date the change.

« Entering initials where a signature is requested, and vica versa is permitted. T he exception to this
isin 2.0 Qualfication Representative end Reviewer Detalls on page B, where examples of each
porson's signature and intials are requined.

» Lise the date format dd Maon yyyy (2.9, DB Mar 2011) unless otherwise specified by company
podicy.

Putdcaten ne. 34207020, Aevsn A, Nowmbar 2011 Page 1Daf 3§

Lanm's'laimuqu



SCION Gpevmtonal Quaiteatan Prodeal

= Complete al tables and data fields 1o comply with Bhis protocol. Blank fiskds ars not parmitted. For

items that are not applicable, draw a line through the field, and write M4’ (Not Applicabla)., 1f

enlire tables or sections of tables are not applicable, strike a line sither through the entine table or

1he specific area and enter 'MiA'. Complate the signature fields on the page.

Writa Pass’, Fail' or WIA' as applicable to the: test requiremant or outcome.

Engure that results andior specific decurnents are prinfed and altached to the specified sppendis.

= The Repr ive and Rovi must both sign (elgnature or inifials) and date the
signature fields on each page. This represents agreement and aceapiance of all data and
Information on the page,

4.3 Page Numbering of Appendices

Each page that la neantad after the appendix is numbeared with the letier of fe appendix and a
sequential number, The appendix page number must be inilisled and dated by both tha Qualification
Reprasantative and the Reviewer,

For exampla, pages insered after Appendix C are numbered
C-1,C-2, C-3...ete. along with the initials and date.
I the reverse of each appendix page is left biank, it should be marked WA’ and signad and dated.

When the |( is complete the total number of pages inserted after each appendi is wrilten on the fran
page of the respective appendix sheet,

Qualification | < ' 7 Reviewer
| e £ e ‘ QA/GE Initals
Date | £ZMay 33 Dete | Date
Puibcarion ro. 304207008, Revision &, Moember 2011 Page 11038
wnaslieugy

SCION Oparsdional Quaiicaiion Promoo

4.4 Exception Reports

An exception to the protocol oocurs when the ohserved result differs from the acceptance oriteria or
expected resull.

Nlmmmmwmmmumlnmmw The Excaption Report
a detaled ofthe 1and resolution by the Qualification Repressntative

Each Exception Report shall be issued with & unique idantification number in the form ERID-X0-X.
This number is generated by the page number an which the exception occured followed by a
saguantial number indicating each axception found on the page.

For exarnpla, if an exception occuns on page 34, the Exception Report shal be identified a3 'ERID-34-
1", Ifancther exception occurs on page 34, the second report shall be identified as ‘ERID-34-2°. This
Identification number should be recorded In the ‘FPass ! Fall/ N/A fleld after each test.

Each Excaption Repont must be sigred by the Qualification Rep and tha R a8
evidence of approval

The Exceplion Report is inseried in the appropriatety named appendix and numbered as per Seclion
4.3 of this protocal.

Qualiication | <= Reviewes
e ‘ Sads p i ‘ muclmm‘
Dale | 23 ray 23 Date | Date |

Pebication no. JM4H1T000, Revision A, Movamber 2011 Page 13 ol38

lﬂﬂﬁ’l‘ihiﬂ‘ltlﬂﬂ

SCION Cpaviatonal Cealfizatian Prakass)

4.5 Reference Documents

The falicwing documents are relevant b this Qualification:

« Inatallation Qualfication Prolosol
« Completed service report from Preventative Maintenanca (PM) schedule

Ousiication | <= . 7 Reviewer
e | e 7 B | QAITE Initiss
Dats 93 may 75 Das | Data |
Pubhcation no. S4207 000, Rindson A, Nowsbar 2011 Page 15a03
enaslumungy
SCI0W O i Quaifcalion Frodecal

4.6 Required Matarials

The following stock sokitions are required:

« 100 fgiul OFM 384204200
» 1 pgful OFM 303065201
= 100 pgipl CFN 303110101
» 10 pg/il. BZP §3085301
« 100pgiul BZF 384205200

The above solutions will be used io prepare the following warking Bokitions which will be required to
execube this O0:

Nete Feder tn Appendix 1 for the preparation of the standard saluticns.

Quaiication > & Reviewer
sy ‘ﬁrﬁg' 2 bt | r.wacmm‘
Date |22 47 25 Dae [ Data |

Publcrbon no, 184207000, Rlevision #, Movembar 3511 Papge 140138

Lanm's'laimqu




ECHON fonal: iflcatian Frolnoni

4.7 General Guidelines

The fellowing are general cGMP guidelinas.

Perform each procedure exaslly as writhen,

Fill in each iterm on the form or mark it Mot Applicable (N/A).

If & itam is rarked NYA. initisl it and date 2,

« The Reviewes reviews and inftials sl antries nacorded by the Cualfication Represantetive.

-

» Keep all raw data. The Qualification Reps and the: will inifial &, and date i

a Do not desbray raw data,

« Attsch rew data from an instrurment, such s the SCION, as an Addendum using the instructions
in the following Addendurns saction.

If several instruments are qualiied simutaneously, reference shared information, such as
standard preparalion and chermical information, 1o the document containing the original
infarmation by its mode| and instrument identification number.

« Laiel all reference standards as required by local regulations.

» Record the time each reference standard was openad.

» Use refarence standands within 24 hous of preparation.

Quakfication = Fewiewar
Rep, Initials |-~ = Initials
Date |92 May2 = Date | Data [

QAL Iniliaks

4.8 Specific Instructions for Documentation

The: R igr spacific oo 1instructions &a follows.
Fermanent Ink Color | Blue
Prefered DatleFormat | 9% May 27

If more instructions are reguired: Use an addendum sheel, write the addendum number, and a brief
descripfion.

SCION Opareliorsd Quanfeation Prodoeal

4.11 Addendums

The following are reasans io complete an addendum sheet:

= A deviation needs documentation
= Additional information or deta needs o be recorded.
+ Insufficient space to include the cormaction an the sheet where the error was made.

Qualification | = Rewiawear -
Rep, Initials £ Iniials ‘ TR Irlrt““’|
Diate 9% M4y 2% Dae | Date [

412 Addendum Example

The following is an sxampla of uging an addendum sheet to document a deviafion,
I same of the items on the sales order wera nat presenl, you could do the following:

1. Use an addendum sheet.

2, Write Instrument Delivery on the Procedure line,

3. \ilrite the addendum page nusriber folowed by a letter. For example: page 124, whare 12 s the
page and A represents the first addendum on that page.

4. Write the plan ko ablain the missing itams, which rray be the following:

+ Seion notified that Part Nurmber X000 and XX00K ane missing,
« Scion replied that the pars are in stock and will be sent avernight. Whila
« walling for the parts bo arrive, | will sontinue to set up the ingument,

5. Review the plan with the Reviewer and make the necessary modifications.

6. Document the armival of the parts and write that this asdendum is rescived, Aftach & copy of devery
documents and creste addendum pages as reguired.

Cuslficatien | < /o [ Reviewer ‘

Rep. intisis ‘,_r-a-»{- ¥ el CUA/OE Initisls
Diatter | 2 =pay 23 Date | Date
Publication no. 040700, Ravain A, Mowisbar 2011 Page 156136
wnaslieugy

STAIN Coeratons) Quaificalion Srodooal

4.9 Documentation Corrections

Haote Al criginal antries must remain legible after comections are made.

1. Dwaw a line through the mcorrect information.

2, Wite the comaction as chee & possible 1o the original entry, or enter a fooinabe,

3. Write a brief description of the emor. For exampds, writa “transcription errar,” “rewritten for clarity.”
ar“esmecting wreng aniny”,

4. Initial and dale the change.

Qualification -, / Raviewsr
Rep. Intisls P it | “‘“""'c“‘“'“‘
Data 2% Mpy 92 Dale | Date |

4.10  Marking Procedures Not Applicable

Saome gactions may nof relevant far the qualification. To indicata thak a procedure or part of a form is
unnecessary and that (twas not fergotten or insdver =ntly overooked.

1. Draw a line through the portion that i& not applicable. Write te lellers NIA (for nol applicable), your
initials, and the date nesr the disgaral ne.

2. Il a procedural slep is unnecessary, select MJA, if it is indicated, or write: 8 comment in an Addendum.
The Qualification Represantalive and the Reviewer enter thair inftials and tha date near the lina,

Note Tha Qualification Represantative and Reviewer must sign and date all farms, ewen when

piart ar all of the farm is marked NJA.
Oualification | =='.," & Reviewer Z

Reg. Inilials el Initials | mm‘
Dte: (22 8y 22 Datm [ Date |

Pobileaticn so. 34207000, Revision &, Nowmber 2011 Fape 18 ald

lﬂﬂﬁ’l‘ihiﬂ‘ltlﬂﬂ

g i awac |nrua|n|
Cate |22 may 2= D | Date [
Publieaion no, J34207 100, Rieson A, Meveriber 2001 Pags 17al 36
enaslumungy

SCION Oy [*] Viorr Prefeea)

5.0 Operational Qualification
This chapter contains the tests to be completed io perform an Operational Cualification for the SCION,
51 0Q Preparation

Th follcwing must be done bafiore starting the O0:

1. Preventative Mainbenance must have been completed and signed off by the Cualfication
Representative, Reviewer, and Q40 person, and atiach a copy of the service repor and add an
addendurn number.

Addendum .09 Frelocol

g“_:““.‘““‘ Coae” | | Milﬁh‘
Dats 2% may pzbme | Dae |

2. 00 st have been completed and signed off by the Qualification Representalive, Reviewes, and
QAMOC person.

Rsp WA’ P H.mwur 1 Wll‘ﬂiﬂl

|1“?Mﬂ1r‘2%°* | e |

3. The QAQC parsan must review, approve, append (if necessary), and sign the Pre-execution

Publcadion so. 184 207000, Revision A, Mowermiber 201 Fape 18 0138
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FCION Coeatonal O Predeeal

4. The Qualfication Representative and the Reviewar must sign and date the Pre-execulion

Approval.

Qualification | <= 7+ o Reviewsr

Rep. It ;.Lé £ gl | QAE Initals

Date EERT | Date |

Publcafion o, 184207000, Resision & Mewarsber 3011 Pape 19008
wnaslieugy
ECION Cipa i QuaiFoation Profoo)
52 System Description
521 SCION Description
: i Principal Phone
Instalation Date:  To0 5 Onerglar: Humber:

Ci Information

Company tndeal Sy gt an s Em}'mac:in?lﬂmlﬂmﬂsm LAB
= Buil

Hame: 5

Address: T ga) Moeeigede g

AuddressLocation Sk ot Bl

Serial
SCION 55 Number. LS 12 03F 024
Sales Order Sales Order Addendum
Nurrber: Numbar:
GC
e i Serial
Module Typa: Seiow 454 Mumibar: BRALEBMOA4
AutoSampler
Serial
Module Type:  df 4400 Nar i e AL T T
MS Waorkstation
z Sarial
Version: M 4ps %7.4 Na ber: 1126 = 641~ BB - Agep
Computer Operating System
Operating Serial Sendca

Systemc  Inibnde e 7 vermon e,

Now: 96 246150444154 Pack ~

Computar

: T Seral Hard Drive 41
Make  Dgl| Model potipley Mo DN yusI Sza/RAM: a0
Addendum
MNumber(s): ©. _,315";\-1 ‘pf‘:_st-r_.'p,'_ic.n
Cualification ,-_::_‘;J [ Reviewer
R I i “t lp i QAT Initiaks
Date |25 May 22 Dae Date |

Publcation na. J84207000. Rmason &, Movesmibar 2011 Paga 208038
.
wnasliemugy

53 Data Sheet Specifications

Run these iests after the instrument has pumped down and is leak free. Use the factory methods,
Foliow the Insiabalion Procedure: complets this section and the spprogriste line of the OQ Summary,
Frint out tha methods and resulis and attach as addendurms., Use the factory test colimn Br-5ms 15m
X 250im X 0.25Im,

Tahle 5-1 TQ Specification

Made Concentration | Scan Range | Resultt NiA | Pass | Fail | Addendum
EIFullSean | 1pgOFN 50-300 SMNES001 |

EIMRM 00fgOFN | 272222 SN 25000:1

PCIFull Scant. | 10pg BZP B0-230 SiN 2501 -

MCIFull Szang |1pg OFN 200-300 SiN 240001

t The Signal-to-Moisa rabio S/N values are based on RMS naise igure.
1 Cl tests use methane pas as reagent gas,

Fior any tests thal did net pass, complete an Addendum for sach, write the Addendurm nurmber and a

Qualification | <=/ /)= Reviewer

R, Iniads _,.awé“ el QAT Initisks

Date |22 vy g3 Date | Dt |

Table 5-2 50 Bpecification

Mode Concantration |Scan Renge |Result ¢ MIA | Pass | Fail | Addendum
El Full Scan 1pgOFN 50-300 SN 28001 v

PCIFull Scant |100pgBZP 80-230
NCIFull Scant | 200 fg OFN 200-300

S/ 26001 v
SM1000:1 | v

T AT ]
Rep. Initials f"'"/'(!“ﬁ Initials I M“‘"‘“l
Dats 2% MAY 2% Date | Date [
Pubaaiion ne. Fi4207000, A esion A, Novasbar 2011 Page 213
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SCION Oparational Quaiisstion Froknos)

54 El Precision Test TQ

The following precion bests are fof syslems with aulosamplers anky. The test solution is 1 pgiul OFN
test mix part number 353085201,

Tha following is the required precision for 10 consacutive injections:

Injection Fatention Timea Peak Area
(S

2

3

4

L]

L V.

= “

B -
g

10

H®RE0D

Asan alternative, a % RSD summary report from MSWS can be added as an addendum,

Addendum 002

INiA | Paess | Fail | Addendum
Cibearved Mass is babwean 271.6 miz to 2724 miz, which is £ 0.4 of /s
the expecied miz,
Retantion Time < 1% Relative Standard Deviation (RSD), v
Peak Area £ 10% Relative Standand Daviation (RS0). v

To eamplete this section use the Tactory MRM methad on the system CD. Print a copy of the mathod
and add as an addendum,

Addendurm (/%

Puslcation ra. X342 07000, Aewmon A, Novembar 2071 Pageiiol
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SCION Cperatanal Qualiicsdion Prajoco!

Ifthe: hardware & not he same as the Betary method, (ben nabe this in the addendurm and how the
hardware available has besn configurad to compansate. The maost comman variaton here fs the
sampler, where the Combi Pal has been used inslead of the 8400, Thiswill have no impact on results
and can ba trackad and recorded in the addendum.

5.5 El Precision Test SQ

Tha following precision tests are for systams with sutosamplers only. The st salution is 1 pg/pl OFN
fest mix parl number 333085201,

The laliowing is the required precision for 10 consecutive injections:

Injaction Retention Time Peak Area

1 2.688 15860
2 1.681 1750
3 o450 4454
4 % &40 q65542
5 3.650 E5015
8 %.6%2 I454
7 Z.650 & 3551
[] Z.6%¢ £5509
8 676 315567
10 3 .634 Fé104
BAED 0.02% .24

Agan sltlemative, a % RSD summary report from MSWES can be added a3 an addendum,

desdum

MiA | Pass | Fail | Addendum

Observed Mass is between 271.6 mizto 272.4 miz, which la + 0.4 of

the expacted miz. 4
Retention Time = 1% Relative Standard Desiation (RS0). v
Pask Area £ 10% Relative Standard Deviation (RSD). W
Publcalan ne. J5E07000, Rawsion A, Movember 2011 Page2dof 38
wnaslieugy
SCION Quarfifeation Prodoeal

Te complete this section use the factory Scan methed on the system CD. Print a copy of the method
and add &s an addendum.

Addendum ___ /P

Mthe hardware is not the same as the factory methed, then note this in the addendum and how the
hardware available has been configured 1o compensale. The mos! comman variation here is the
sampler, where the Cambi Pal has been used instead of the 8400, This will have no impact on resuls
and can be tracked and recordad in the eddendum.

Adoendum ___ IV /&

Publiestion na. 384307000, Revain A Nownbar 2011 Poge 240038
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SCION Cpevational Quaifeation Prodcool

586 Final Evaluation

M4 |Pass |Fal |Addendum
I the: exquipmaent in normal oparation condition? v
Have all of the 0Q requirements been completed? o
COualification | - . Reviewer iz
o (SR I Mlmt-‘
Date [22 Moy 23 Das | Date |

Publoaton na, 304207 000, Rlindsen A, Nevembar 2011 Paps 23016
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SCHON Oy el Qualfzsion Prolooot

6.0 Protocol Approval

6.1 Protocol Acceptance / Approval by Customer

| agree that the procedures and information raferencad in ths docurnan are applicabie,

Instrument(s): -~ - = 3
o -(';Calfm A28 56 Litw Apsdoo

Serlal Mumber(s): {5\5'\5' 1967 F o
| F

Sales Order Number:

Company Mame: " y
Uit Jq-mlbc.-]‘ amel Evgiveeving oo Hont o dof

| agree that the Operational Qualification Protocal has been satistactorily completed,

rg
| canfirm that the Cperational Qualification Protacol has not been complated, because af
1hess failed (non-passed) iems D

Authorized Customer Representative

Mama (Print}
Titha
Signature

Iniitizis:

Diate

Fubleaiion ne. SI07090, Favainn A, Novambar 2011 Page 26 2038
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6.2 Operational Qualification Protocol Assignment

Thia Operational Qualfication Protocel document ig used for:

Operational Qualfication Protoced as final test at Scion o
Operational Cualification Frotocol after Installation Quwalification o
Opesational Qualification Pratocal after Preverive Maintenance and OO0 complation, =

6.3 Protocol Acceptance / Protocol Approval by
Scion

| agrea thet the procadures and information referenced in this docurment are applcabla,

Instru 5 : = vy
T ShiuEn SalelN AP Fa00
Sarial Mumbar{s): A n
GRS 120%Fo2a
Salas Order Numbar:
Company Nama:

Ui e Avnlpat apel tujﬁmr;y]q,\g ('m.'qu-l‘}r_n‘l' . LAl

Pubbsation ne. 354207000, Rasision A, NovisTitar 2011 Page27of 38
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SCION Coerstons Qualficsinon Prokocsi

Scion Certified Engineer

Narme {Prirt) SomcHal  POHTONGRAM
Title ENaAINEER

Signature

Initials

Diata

6.4 Remarks

Pubskesrien so. 304231303, Revidon A, Nowmber 2011 Pags 24013
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FLI0N Oy ol Quabicalon Profool

Appendices

Each page that is inserted after ihe appendix is numibered with the lether of the appendix and a
sequential number. The appendix page number must be infisked and dated by both the
Reprasantstive and the Reviewer.

For example, pages inseried after Appendix C are numbered C-1, C-2, C-3.,, efe along with the initials
and date,

I tha reverse of each appendtx page i left blank § should be marked NA and sgned and dated.

‘Wihan the OO 2 complete the tatal number of pages insemed after each appendix is writhen on the frank
page of the respective appendix sheet.

Pubicaion no. 4207000, Resion &, Movemse: 2011 Pga 20 6436
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STION Oparslonsl Qualfssion Prloosd

AA Qualification Representative Details

The Qualification Reprasantative 18 1o insen a copy of their appropriate quaification(s) after this page.

Mo, of Pages Inserted |

Thiz area iz intertionaly il Blank

[Pubilcarien s, 34257500, Rewscn A, Novembar 2011 Pags 300136
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SCiow sanal Profooo

B.A1 Exceptions

Each Excaplion Report shall be issued with a unigue identification number in 1he form of ERID-XX-X,
This number is generated by the page number on which the excaption cocurred fiollowed by a
sequantial nurmber ndicating esch exceplion found on the page.

For example, if an excaption oocurs on page 34, 1 shall be identified as Exceplion Report ERID-34-1°,
If another exception ocours on page 34, tha second excaption shall be idertified as ERID-34-2', This
antification Aumber should be recorded in the pass/Tail Seld after each test,

Insert Exception Reparts (ifany) after this page.

STION Oparmdona! Quarcation Pkt

Addengurn Procedure:; £ . %gg’ Il .dlcsosilﬂign Page Nurmber__ 5

No. of Pages Insartad | pagh
This sres s intentiomally jeff hiank
Publoation no. J8420T000, Revision &, Mowember 2011 Paga 31 ol 36
wnaslieugy
SCOW Cpersdons’ Quaifealon Profoool
AddandumPracedure;_ 7. (1. Predors | Page Nuier___|
Qualification T Raviewer
Rep. Infials |-(3"’{' ~ intiats | il
Data |22 Mgy 22 Dae [ Date [
mmﬁn;mﬁ\mnnmﬁ,ummaon Page 120038

lﬂﬂﬁ’l‘ﬂijﬂ‘wml

Cualfication | — » * Reveawer
Rikg ik | —=% ¥ e GAQG kil
Date |22 ey 22 Dmes ] Date |
Hna
Pusicaton no. X34207000, Awssin &, Nowsber 2011 Pageidci ¥
enaslumungy
SCICW Cosrabional Predoeal
Acdendum Procedure;_ s Teet Feer [+ PageMumber_ 20
Qualicaion | <~ ¢ ¢ p  Revewer
Rep, Inliais |:—3"A’ ¢ e
Date |22 fey 25 Do | Date I
Publcation no. 384307000, Revision &, Mosember 2011 Page 34 of 38
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Calibration Certificate

Certificate Mo.: ZIASE0-00401
Client name:; UNITED ANALYST AND ENGIMEERING CONSULTANT 0., LTD.
Address: 3 Bei Udomauk 41, Subkumyit faad,

Bangehsck, Prakbanang, Basgkok 18261

jals

Equipment: pH Meter
Manufacturer: Mattier Toledo
Model: Seven Compact 5220
Serial Mo.: C13432421
1D No.: UAE WAT. 0082564
Order No.: 2303560
DOperation Mo.: 2303560-001
Date of Receipt: 23 Jurse 2033
Date of Calibration: 26 June 2023

Calibrated by

We Alorapob Sookicng Approved by /- W
Sclvrest | M Fharaphat Tuanji ) (.giq

Wanager, Division of Calbration Labormory
Respoesible for the Technizal Masagemeni Team

Ty
Date 973 May 93 Dae 1 Date | Datn of sesus: 27 June 2023

Thi ansertmies s ki a confdance gmbabilty of approcmaly $5%.

Thin Carscais in aacad i1 ACISroance Wi s ConoiRane o SSoTIREEDN rSTIE by T Thel Labaranory RoasdiaBOn SoreTss WHOh N atl ]
T meassreeent copabdy of the homiary Brd i URcoaliy (0 speognined ndbeel sancirds ind Io the Lt of mssareTeel makeed @l e
coBBEEINY Hilinal Mendais liboriory, The oo/l nay rot be rpduced oifer s (s il sacepl with B pror witen sppuval of e
Mabzrml 8 oo rabtem

Publicion »o, 184307008, Revion 8, Nowember 3011 Pags 320l 16

FoCS 00 Revisder 02 Date: 20-D4-65

wnms'laimuqu

\/ 2

AREerssUU R S0 E EAN WL S =
ALEL e T TS B TN S S ’W
o —~ Hrlsilu
sran? Mabonal Food et . THRTIS |
Cereer EEidRaTan bt

SCION Operatonal Quakiatian Prokcol

Poundsion for gkl Dt
Froed incuamal Laborarcry Sery

Operational Qualification Protocol Certification
Calibration Report

far
SCION Carttlicate Mo.: L0
with tha serial numbar E cguri pivisieri pH Mater Resolmian:  301pH 1mi
Maralaciuser  Metbar Tolado Mzdal: Sarwaty Com pisid S22
G&s 1205 F 02’1 Sarial Ho.: Sz Trew Benchiong
has successiully completed all criteria for hardware Operational Qualification Protocel s i
Dustn oof Calibeatson: 36 Jore ALY 2zt
A tholotoc I i Cocment: Lecatiar: Chuamical Cabzben Labror bory, Mabaral Ford hetum
Envinonment CondSon: Ambierl Tesipeselien: (240 £ 15 5 T Balysve Humidey: | 40 : 3§ %
Canditon of Equizmanl: G Sandimn

Scion Certified Engineer

Candition of this Resslts of Calbeatisn

I hasms mhes © WOE-H00 bueed on dieest P T by agng Blasdend seinge calbror and
cariiled relarnce raisrial (CRM)

1 Calibrrian Mhad

S HTOM
SOMCHAT POHTONG IKAM 2 M 23 B s S -
Marme (plaase print Sigrasture Date [o— S ) ) b Hasutisties ‘Cartitican ba,  —
21 OC vorege Cabtrme ImanaT Flka ZIEIE 4 e 2308
Authorized cm,g“m 22 Dl Thasmamerne ey Pt CCAsEET 1 1 Drwder N
3 Thaemo-Hygeo Memr KPLETHONN? PONPE TE BE0SEE01 21 Baptamher 203
Ciimifs Refwsncs Nansrial Lot Mg, Maraipciuenr Refd Expic Duie
2.4 pH bufter 4 DA (Prirary pH Sulter Soksar) L) CRAhEm PHRMAL 18 Fabruaey 2024
Marme / Function (please print) Signature Data 25 pH bufter 700 (Stancerd pH bulfer Swten) FHTH CRAchem PHMITLY 18 Fnbruary T4
25 pH bufter 1007 Primery pH bufler Sokaban) aran CPAzham. s 8 Futruary 2004
2T pH bufer B8 (Priresey pH Bullr Sohibar) TR CFchem TS 8 Fabvuary 2028
Customer Address
2. T carbbzabon i Factabhs 10 Tha inismationa | Graien af Uit 151 Uni}
; (] . y AN naiummest o 21 thitaigh HEG-TIS-TIS 17935 Labamiary Acorediion of Calamben #e.0008
wi ol = wivt &n
22 et Mo 23 through NSC-TISTIS 17535 Labomiary Ascwdiion of Calsmben Ho 5061
23 hakurest N0 23 thraigh KEC-TIS-TIS 17008 Laboraiary Azseed tion of Calysabon Hood06t
3.4 Cortifund Rakonce Mol Ho 241030 imcesbien  Pamiry i o HITSE o (g b
harnanaian, baromers, aso reerarkrake The Sndan Souon
= ard caribed by CPACham Lid is sceritded 10 150 1H38
ard ESONEC 17025
35 Chmfisd Ralymsnce Wrsial Ko 2.7 trcaaze o Bd Rt 13 Lotd 25052057 BIM Rl 18 Lo 2 16 325
B Fal HL13 LotH 25052002 00 Ra H1 98 Lam 02 06 022, the
Standard Schsion papanston wnd e iy CRéchen Lk
Bcoracied io 50 1T304 and ISOABS 17925
& Thin corifiain was SarEbed &b 4f [ FATSTIENL 4 SR
5 This remt of caltvaben wis uss a0CUME 25 shown on daie and plaos of calberion acky.
23 Tetre 2023
Puibbeation na. SEH07080, Fain &, heveiber 2001 Pigh 3852638

F-C5-012 Rewisiore 018 Dt 20-04-65
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Calibration Report Calibration Report

Cartificase No.: TR0
Certificate No.: W10
Equipement: o bt Reschiore  31gH | 1m0
3 Equipment: Digital Tharmormeie: wilh MT0 {oH Matar)
Manefacune  Messr Toisto LU San Campand 520 Firies i oo Medal  Bas Cormpas 5120
Barial O Type: Basc
e ! o i Ferial Mo TR DKo LIAEWAT AT
L LUAE WAT IR 5 Mnrnstasiear Mtior Toimds
Date of Calibraticn: 26 Jur A3 Iofs of Calibration: i A ik
‘Calibration Resulbs:
A Calinration of pH Nswsr | Mawial Tamaseratais Companauion a1 26 °C |
Calibration point 160 I60and 12 "G
Homenal B Votage Raadard e inticaer Bawiing Macartainty Cermsrags Factor Calibraticn rasuli:
L] (L] = - (A 15
- The probs was mmensd in liguid b o dry barh 1o misimum dasnal 10D mm
L LAERFE] an i a4 200
n 2 B14 ) 200 YT 260 - Duripton of probe, rreddei : HN 10 Bh:  arEra
4 177484 m 4m a5 00 Chmpnsion of srmbs - Damaiar 1=’ mn. Langh 7 Lo
4 53980 B am a5 200 Shaslh i birad - Prastic.
7 e o T a5 200
Bnardard Ungertainny
. . UUE® R =l {5 e
a 59 1 = am 258 200 g G Turmgeratunn {'Th arrechion el g
0 AT EL ) a5 250
12 B = 1208 o ) = 1E5m oo G.ota
i 414118 ) ) am o0 23 26205 o e
2 Cablbratizn of p Nater wth Elscimss | Marua Tempetus Compsnstion @38 T | £l 8008 o1 L1
Equgment:  pH Escirie Typs:  Combined Ewctreds
Manafacturer:  Matsar Toiec Model:  inLab Expar Pre-EN b UL Unk Ureder Cal
Barial Mo FeE [L LT Y
Parformanes of Electrots systen  (Thea-Poin Caliteation @ pH 4, pH T and pH 10)
Avaraga Irdizator Rasdizg
Canifud Valua Foduiten Sope (%] Lncertaity Corearagn Factor
25T ek [ Y (2] ikl
e any [t - i 250
waes Bm 3 I nm 230

w1 e 18 I o 0 5
ey m 3 - anm 00 W
/ 297 Tt 2003
Tha: repan URERSRINey Of MANILCSMRATE Wi banas SN Rtandard Uncaranty MUk by CoRATRgA facton &= 2, previding o level of sonfidencs of
appranimaney 35 K.

27 Jomezeza — E——

FCE-032 Revisiere D Date: 200455 F-C5-0LT Rurwision: 01 Data: 20465

. W
SEIrE S o Bl sandLE s -
I I f‘ Pl S AEL LEN TSSmE S UE M 1S f
A

e aT S
LT T

T Faurdaten o incsmal Desstopmant hlanonal Food nsmas WEETISI-TIS 17038 T
=y o mawwy  Food indueiisl Laboraiory Sendice Cenfer CACIBRATION DIGE L T E?ﬁa'ﬁﬁ'osu‘ﬁﬁ?
. "
Saiibetion Reppet Calibration Certificate
Cartificats No.: TaoEe0- 00101
Equipment: Digial Thurrrarruris with D) {5H Watar) Certificate No.: 2203120-001-01
Reesghriar L Modu:  Seewn Compuz 8220 Client name: UNITED AMALYST AND ENGINEERING CONSULTANT CO., LTD.
Sarialn: ST IDMa:  UAE WATI092568 Address: 3 Sal Udomsuk 41, Sukhumvit Road,
Warntaraer Matber Toias 10260
Darn of Calibratian: W due 223 Pl
Page o8
Location: Crwasneal Caleabon Laboratory. Mationsl Food naituie
Emviranmant Condition: ArseniTarperatos | M4 2 18 ) g Equipment: Electronic Balance
Relafive Hurrdity {Hz2)%
Manufacturer: METTLER TOLEDD
Model: AB204-5( FACT
Candition af this resuls of Calibration:
1, Cakzrmtion Medhod + I Souse merihod W-TE-D25 by comparsos wilh sincard themane e, Serial No.: 1139361010
- Tha Cattraton i cetsrmmined by comparnng wiin 8 known IBmparahis.
15018 5120 FEBEINCE (NSS! ID No.: UAEWAS,002/ 2652
- Tha lar perwiuce acals i use a1 b Bbomdony & e nismaborad
Tarsperahim sosle of 1690 { T80 | Order No.: 1203130
2. Rerlaveron Slandars rtruren)
— ey ey ropiEe s Operation No.: 2203120-001
HARCINELD THERMOMETER: 162 233087 R ok e e Data of Receipt: 1 june 2022
Flabfust R sbascs Tharmorader (PRT| ETA 23T
Bupeon Equipmenl | - Lew Tamparas Suth (SOC0L-£) Modet Bsrops-£ P Daeie, 5 M1SI0E Date of Calibration: 1 Juna 2022
3 Ths Seribeals & Viebabh 15 Flrrabonal Syrlen of Unit |51 Ui ,/
& This ceritcae was caried orily for foe imsinmen we cabramd, Calibrated by MrTavessak Seiles Approved by .
B This sesult el cafbraios was lound eocorate aa shows on dats and pisce of calibrasan orly. Ecluntint [ M. Pharsphat Tssit )

B Condition of Calibranesd fem © Manager, Division of Calibration Labaratory

Good
Dyt of I T 022 for T
R T — E‘ R D P + s une Respancibis for the Tachnical Mansgement Team
. The uncertainties ane fior a af B

This Certificabe &= iesued in accordance with the condiiors of acoreditation: grarded By the Thai Laboratory Atrediteton Scheme
27 Tt 2029 which has assessar the messurement capabwity of the lsborstory and its tracesbdity 5o recogrized rational Standarss and 50 the
LnEs of MEAsUEMEnt reakaed at e comespending nalioeal dandards lborstony, This certificate may not be reproduced other
FoC5-017 Rmvesior: 0] Die: 20-04-65 Hran in ful escegt with the prior writsen approval of e Mational Food Instiute.

F-C5-009 Rastmon: 08 Datee 20-04-65 L]
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Calibration Report

Cartificate Mo 22000.30-091-91
Equipment: Bactonr Salacy Manufsctursn  METTLER TOLEDG
Modeli  AEM-EFALT Resulutian: M g

Sarisl Hoz 112985210 TO Mo LK RS 2255

Capacity: 2D 5
\Date of Calibration: 1 iure 2002 Fage 3ol ¥
Environmant Condition: ambestTempersre: 199 : 03 T Reatvedemigey 45 = 18 W
[Place of Calibration: 108, Balanza Rzors, URETED ANALTST AND ENGINBERTG CORSLLTANT CI1, LTD.
Condition of Equipmant: Gsss fondnon
Condition of This Resits of Calibration;
1. Caliseation Mathad: NF Mithod WMADDD  InsHouss Mefod besed on UGAS Lab 14 ; 30198
2, Arfererce Standsrds:
Beference Standard Moge| Serial Mo,  Calibrated By Ceriificats Ne. Daun Data
Starciard Waght O B2 1-500mg BB hi] MIONS 6 Jaruary 233
Stanciard Weight Dass B2 -5 ECaEEIZE ™ MIdnoes & Jaruary HG3
Instrument Hodz| Serfal Mo,  Callbrated By  Cortificate No. Dus Date
Tharme-Hygrm Heter FONFEAS0  WELETH OLOVIR Quakty Reseimy QRS 1B Fabruary 2815

3. This centification b5 traceatie to 51 UKIT

4. Tha eantfieatn win cantriad =nby for the rmramant vy calrmed,

5. This resuk of calibration wes found socurne 28 shawn pn dabe and plce of caibranen onk.
Laolibration Resylts:

L Repeatabllity of Reading:

Ferrinad vk { § | Seanciand Dewmtion of Resdng [§1
] D000
L] o.eoOs

2. OFf-Center Error
A e of 51 p s placed and maved e Vncus pesiEon on pan
The halence meacing giizhed bs gheen in e table.

e @ Qo
¢ @ a
| &
1 F 3 3 5 B {anias: Do ]
L g o0l g Pl g Jle g 2ll g} i g1
| apsven | avowe | sacom | sssom | ssovm | sacem ooy | ’ﬁ,
PS03 Rorwision: 01 Data: 200485 5

I lf I LS MBS 3

Foundaton for incusinel Desscprmers hanonal Feed insmse
Food indusial Laboraiony Serice Cerrer

Calibration Report

REC-TIBLTIS 17028
CALIBRATION DOE!

Certificate Nou: 2203420-001-01
Equipmant: Berwonic Balane Marfacturer:  METTLER TOLEDD
Modut  SA4SEACT Rusclution: 05001 g
Sarisl M. 1123361000 N0 Ma.| USE WASBER255]
Capacity: XM g
Date of Calibration: | Jire 132 Pape ol 3

TECHNCGLOGY FROMOTION ASSOUIATION (THAILAND-JAPAN)
ORI TE SERVICES 3 EQUIPMENT CALINRATION AMD TESTING SERVICES —
Eb FATTANAKAR K RO ST 1R SUANLUARNG. SUANLUARNG RAMNGKOK 028 HEC-TELTIRATEN
TEL 0201300000 FAX 0713540 L

CartNe.: 2IRM112
Page: 1al 3

Certificate of Calibration

Eguipment : Elecironic Balaros:
Manufacturer | Mattiar Tolkeda
Modal HSRING
Serial No. = conanTiar:
D Ma. : LIAE. WAD 01212563
Subamitted by : Uniled Analyst and Engireerng Gonsulant Co. Lid.
3 30| Udomsuk 41, Sukburmil Road,
Bangchak, Phakhanong,
Banghok 10260
Location ; Balance Room
Recnived order ; 26 Agrl 2023
Calilsration Date ; 26 Aprl 2023
Ambient Temperature : 15 cwanc
Relative Humidity © 30 % o 90 %
Calibrated by : Man Patianapongpalboon
Approvad by ; i
Approved Signalory
[ ) Pomthippa Tameyakul
[ )Males Bulkrues
{1 Suwit Imial
Issue Date : 2 May 2023
The Uncertaintles are for o v prokhility of y 5%

Thvss et g rei. 1 regrrmhced oy e i fal. eepep itk tha prias weinen
ppreacal af (s bast af Corprrate Scrvees 3 Eupessrs Cabibraiion and Teving Servicen

wenenslumuny

D

Equipment ; Elactroni: Balance Cert.No.: Z3MM112
Condition As-Received :  Used llem Page: 2o/ 3
Reference : 2040459001

Pracedure used ;-

Calisratien were conducted using Ir-house calibration procedure CP-0BGT Reonrding b direct
Measuremant mathod against standerd weight.
af th calibration
1. Refarence standsrd ingtruments:-
Instruenents Model Sarial No. 1B No. Test report No, Dus
1) Standand ‘Waight Sai {E2) 15884 24053 TORCOOT =001 022 20 Jan 2024
2. This carsficata |8 valid only to the Rem calibrated on data and placa af calibragion.
3. This resukt of calibration was made on requested o fe polnl specified by customes,
4. This cesificats & not carified for any commercial transactian.
5. This certification is traceable 1o tha Intemational Sysiam of Unil.

Calibration Adjustment: Internal Calibratian Hﬂﬂm ( J;\fﬂhut Adjustrent { * ) Afar Adjustment by Internal Cafbration
: cap; 5 g e 8 Resalutien 1
ST e Homi b L TR s o
Before Adjustmant :

Korinal Vakm Standard Valie Aspuage Baning ‘Correction Unosmsty Coraage Faor Balance Measurement Coverage
| g3 {gt 1 Lo L& 3 1 i d Wl Reading Correction Unertainty Factor
irisd oo 18000 D000 s 200 IG:'CI' Bﬁ.(;éﬂs (9] | ;':': ' (x)
o D0 B0 fupe omouss 260 200 ey -*UEOGUHI’ i gg
nis BLESN (L] ool ooy 700 Abter Adjustment : i

1 ©3p0m £.3000 BB000 00EE g | 1 n of the wyiation of achine [n=10}
23 £.300m) g0 | ggoeo | ooooos i Applied Weight Standard Deviation
25 5000 B0 20000 0 0o 208 {:ﬂ} of Raading [ g )
i 100000 B0 20000 o corss 108 200 ‘Lm
i 138000 L6 20801 01 OO 138
] 295000 5.0080 20950 L0000 7 -
o T 2739 2031 D02 1m
# 150935 18,568 A0 DuBe00a 20
50 45N AR A0988 oz 109
bl B vl 0 poem .01 o004 1
a0 103080001 555850 LEC LT 20
1 14555581 Rl Qi ooz am
i) o ol 1960 R 00033 000033 am |
Th reprSd RCRLNRAY Of THSUASTIAT! WES BRBEC o B SEVIAND LIETTETY MURIEES] O 3 COeRRagE RRIDe & |, v &
vl of cxrifidesce of appramsatel B N

End

F-CE112 Revision: 01 Dune: 20-04-65

mnms'laiw



Equipmant ; Electronic Balance CertHo.: Z3MM112

Condition As-Recpived :  Used Hem Page: 3of 3
Refaranca - ZI04-04580C-1
Rasuit of calibration
2. Effet of off center loading y v
& mass of 100 g was placed 1o varicus position on the pan, O
The weighing machine reading emor obilained i given in the tebla el
Maximum differance between
Pesition 1 Posilion 2 Positian 3 Fasition 4 Pesition § oli-gantar and cantral loading
(al (a} 1g) 511 (g} 1g]
-0.0001 0000 0.0000 -0.0001 <0.0001 0.0001
3. Daparture from naminal vaus
Balance Measurement Coverage
Applled Weight Reading Correction  Uncertainty Eactar
lal {a} (el (2mg) fi)
Uninad 0.00000 000000 D014 213

[F] 0.05001 -0.00001 0015 208

a1 TA00H -0.00001 LS 209

1 1.00001 -0.00001 PRl ] 204

5 5.0000G -0.000a3 ] 200

n 20000008 -0.00006 0045 200

50 5000008 -0.00006 0.080 2400

80 8000004 ~0.00004 0.15 2400

i0a 1000000 0.0000 018 200

160 50,0000 0.0000 0.23 200

200 2000000 2.0000 0.28 2.00

The reperied uncarainty of messuramant was based on a standard uncartainty mullipled by & covarage
Tactar K, providing & lewal of confidance of approsdmately 85 %

-alo-

wnms‘l:imgmi
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TECHNOMLOGY PROMOTHIN ASSOCLIATION (THAILANILJAPAN)
CORFIRATE SERVITES 3 EQUIFMENT CALIBRATION &
KARN BCRAD 504 18, 541

TES

HYIES
3 BAKTTKOE [125)

FrreTy

APSLETARG, SLIARELLIA

FAK. 02

s CaLmnaTIoH o

Cerl. Mo.: 22THM1480

P 1cf3
Certificate of Calibration e
Equipment : Hal Alr Cran
Manufaciuras © Memmert
Madel - UF 85
Serlal No. : B3 16, 16686
0 N © UAE WAD,DZTI2050
Submitted by : Uniled Analysl and Engineering Cansultant Ca, Lid

3 Sol Usamsuk 41, SukMumvil Roed,
Bangchak, Phrakhanong.

Bangkak 10280
Location : Lab Fioor 2
Racaivad Dnder 18 Oclober 2022
Calibration Date 19 Ocsobar 2022
Ambient Temperature ; [E+10)°C
Relative Humidity - [80130)%
Callbratad by | Praecha Hiahib
Approved by ! 4’ J‘J
Approved Signalery

{ 1 Pornthippa Tameyakul
{ ] Malse Bulkruea
{ »1 Suwit Imjal

|ssue Date =

] Testiig Servives.

lﬂﬂ?ﬂ‘iﬁlﬂ’)UQ&l

A 0046800

Equipmant : Hol Alr Cvan Cert. No.: Z2TM1450
Condition As-Received :  Usad ltem Page: Zedd
Refarence | 22100575001

Pracadure Used :-

Caliration were conducted weing calibreation prosedure CP-0TO2 accarding to direct measuramant
mathad with Data Acquisition which connachad with Resisiance Temparaiurs Detectar { RTD ) and
Thermaocouple Type T.

The lemparaluse scale wead was based on TS-80,

Caonditlan ealibration

1. Refarance standard instrumeant:-
Instrument Maded Serial Na. Cart, Mo, Due Date
1 » Data Acquisilion 348T0A 41021843 FaLMA 10 Jan 2023

2. This carifcale is valid enly fo the item calibrated on date and place of callbration.
3. This canficalion s iracaabls o the Inlermational System of Uns,

Result of Call = (") Without Adjustment
Function of UUC" ; Tamperaiure Source
Fresh air seiting Closa Environment during calibration
Beginning | Finished
g F Temp. {°C) 28 n
REL Humid. { % ) ar a0
E: (AL Suaply | vall ) ) 220
]
" il Fiet, 6td_ 10 No.- @
7 / Calibration Point
o o
= Position :|  {104)°C | ( 140,180 °C
e ——
L 1 1B-DARTOON | 21-04TC-D1
2 | 1EMRTD0Z | 21-MTCO2
Prote Installstion Detalls:  Dimonsion of Chambar : : ::;:—:uuﬁ i:ﬂ:ﬁﬁ
a= 50 em 2, DA 5 1B-L4RTD-05 | 21-04TC-S
b= &0 om W= e 5 1B-D4RTO06 | 29-04TC08
ce 5D em H= 840 ‘m 7 | 1emRTDO7 | 214TCO7
Copaclym  GO06Y B | 18-04RTDOR | 21-04TC08
Biraly | 18MRTDD06 | 21-04TC00

Lﬂﬂﬂ’lﬂdﬂ?ﬂﬂ%’"

a 1133252
Equipmart : Hal Air Qven Cart. No.: 22TM1480
Condition As-Received : Used lem Page: J3of 3
Rafarance : 2210-05750C-1
Resuit of Calibration ;- §® ) Without Adustmant
Funedian of UUC* ; Temparature Source
Fresh air setting ; Ghas
Calibratian | LS wuc Tamparating Tamparature Owerall | Coverage
Point | Setting | Reating stablity uniformity Variation Fator
1'C) (*c () (£"C) "Gy (c) {2C ) k
104.0 04.0 104.0 0.081 1.3 1.7 042 2
14010 1400 140.0 o4 23 24 1.1 2
1800 180.0 160.0 021 a5 3B 1.3 2
Calibraticn Measured T [C}
Paint Pasition
[t 1 2 3 4 5 [ T L] 9 (ref.)
1040 103076 | 102878 [ 163777 | 104.124 | 108667 | 104426 | 104.012 | 103928 | 104570
140.0 1361569 | 130.1B3 | 136,808 | 130550 | 740.266 | 129,822 | 136243 | 139388 | 140368
180.0 177.920 | 1TH2ET | 1TBG43 | 17H75ES | 181.011 | 180,093 | 170488 | 170743 | 161278

Avarsge” : The Berage of 30 vakies i aach position,
Temperature stability : Gne-hatf of the graatast maxmum dference of MasdUNad IMParalLre &l Ay one senson
Temperature uniformity : The maximum difference of measuned femperatures at Gny sansors AN The massuned
Jemperature Bt the relerence location which are obsarved al L same Sme or at a2 close an obsereation ime as
peasible to debarmine the lemperature patiem or homegenaity within the chembsar undar sheady-ataie condiiona.
‘Overall Variation : The: Diference of Tie maximum and mirimum messured temperatures throughout chsarvalion
Uuc* @ Urit Undar Calibrason
Mot © The reperted uncariairty of measurement was induded stability and exciuded urifarmity |

The reported uncerainty of measuremant wias based on 8 slandard uncertsinty mulipled by & coverags
fachor K. prosiding @ keval of confidence of approxmatety 85 %,

oo

Lﬂnﬂ’l‘ilbjﬂ’i‘l.l%‘i

a 1133251
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TECHNOLOGY FROMITION ASSOCTATION (THALLANI-JAFAN)

LEMPURATE SERVIECES % BQUIPMENT CALIBATION AND TESTING SSRVICES. S om—y

v
5348 FATTAN AR ARN ROAD S0 15 SUARLUA? UANGBANGECR 1550 ALa
TEL.0-3747- 30039 FAX

WBO-TH T PO
484 EnLma e

Cart. No.: Z3TMATE

Page: 1of 3
. -
Certificate of Calibration
Equipmant : Incubator
Manufacturer - Mammert
Madel ; IFF 260
Serial No. : WE15.0187
ID No. : UAE,MIC DO22553
Submitted by - Unitad Analyst and Enginearing Conautant Co..Lid.
3 S5pl Udomsuk 41, Sekihumult Road,
Bargehak, Phrakhanang,
Bargkok 10260
Location : Microbicdogy Laboratony
Received Order : 11 Apiil 2023
Calibration Daie : 12 April 2023
Ambiant Tamparature : [m:x10)"c
Redative Humidity : [501230)%
Calibrated by © Praecha Hiahil:
Approved by - %
Approved Sgnalory
{ JPomthippa Tameyakul
(/) Malee Butkrusa
[ ) Suwil Imjasi
Issue Dabe - 24 April 2023
The Uncerlaimtics are for a confidence probability of appresimately %5 %
Thin cerificms raxy a3t be repesducod piber faan i (el cancps waik the prias writion
gpmrval of b hacmd of Compumai Services 3 | Bquipmnsrd Cabbrabon and Tedling Services 0
wnEslumuny
Equipment - Incubatar Cert. No.: ZATMa7Te
Condition As-Received :  Usad |lam Paga: Zof 3

Refarance 2304155001
Procedure Used ;-
Caifibratian were conducted using calibrasion procedurs CP-OTOZ Acconding 1o drect messurameant
mathod with Data Acquisition which conmectsd with Resislance Tempamsiure Detecior | RTD ).
The temperature scala used was based on ITS-80.
Condition of this result of calibration
1. Referance atandard insirument:-

Instrumeni Model rial Cert, Na, Due Date
1 ) Data Acquisiticn 349728 MY A5 481 23LM2T 25 Feb 2034

2. This cartificale is valid ondy to the item calibrated on date and place of calibradon.
3. This cartificalion is iraceable to the ntemational Systemn af Linit,

Result of Calibration - (* ) Wilhout Adjustment
Function of WUG* ; Teenparalun Source
ik s ERMng; s Mot Available ironmant during calibration
Beginning Finished
Temp. {°C ) 25 26
REL Humid. { % } 57 (3]
(AC Supiply { Vit | 220 2
Pasition : FERE S
H D Mo
1 19RTD-2/1
2 1BRTD-212
3 18RTD-202
4 18RTD-214
5 18RTD-25
& 19RTD-2'5
¥ THRTD-2T
Proka Istallticn Details : Dimensian of Chamber : 8 1SRTO-2E
= 50 em D= a5t m B (raf.) 19RTD-2/8
e N o W= 081 m
(L 50 wm H= 0.80 M

Capacity = 026 m

Equipmant : IncLErasar Cert. Mo 23TM3TE
Condition As-Received : Used ltem Page: 3dafd
Roforenc 2304-01550C-1
Resuit of Calibration = {*} Without Adustmant
Function al UUC? : Tamperature Sounce
Fresh air setting Mol Available
Calibration | UUC* | UUC* | Tempersture | Temperature | Owerall o
Paint Setting | Roading stabillity unifonmity Varation| Faclos
(%) | eyl e {£°c) {'C) {c) k
80 350 | 350 0.052 .53 .60 2
Calibeation Measured Temperature | *C |
Faint Puasifion o
fihey 1 [ 2 [ 3 | & [ 5 [ 8 [ T | 8 [ofy| (&)
350 | asoee | 35.048 [ 34817 [ 35140 | 34604 | 35303 | 34773 | 35058 | sesiz | om0

Average® | Tha avaraga of 30 vakies in each posilion.

Temperature stability : One-half af tha greatest masimum difarance of messured bamperaiins ab ary one ssnsor.
Tempbralung uniformity : The maxmum difference of measured temperabures al any sensors and tha measured
temparalang a1 Me ralerence lecation which are obserned at the same time or at as dese an coservalion ime as
possible o determine e teMpRraLIG PETEI of Nemoganalty within the chamber under sleady-stabe conditians.
Owerall Variation : Tha Diferance of the maximum and minimum measured fempenalures throughout obsarvation,
Uuc : Unit Under Callbratian

Mode @ The reparied uncertainty of measunement was included stabilty and axcluded uniformity .

Tra reponad uncarsinty of measuwremenl was based on a standard uncerainky mulliplied by a coverage:
factor k, providing a leve! of confidance of approximataly 85 %

~ollo-

woneralaim .

P
S,

£
TECHNOLOGY PROMOTION ASSOCTATION (THAILANI:JAPAN] {ﬁi
T SKR & EOUIFMENT CALIBRATION AND TESTING SERVICES % ]
CORPORA YIS & Al e

ol e
HEC-TI-TIEANRE
3.5404 CALBRAFTIN e

Cert. No.: Z3TMTIE

Page: 1of3
a . a
Certificate of Calibration
Eguipment : fncubatar
Manufacturer ; Mesrimert
Model ; IPP 280
Serial No. © W1 BO0EE
I0 Na. : LIAE MIC 03202550
Subsmitted by ; United Aralys! and Enginaaing Cansusant Co Lid.
3 Soi Udomauk 41, Sukhurmvit Road,
Bangchak, Phrakharang,
Bargkok 10250
Location : Microbiology Laboratony {12}
Received Order : 27 Agnl 2023
Calibration Dabe 27 - 26 Aprl 2023
Ambient Temparatens : (2641037
Relative Humidity | (50 %30 )%
Callbrated by : Tawatchai Pama
Approved by g -
Approved Signatcey
[ ) Pomitréppa Tameyakul
[«) Maloe Buthrues
{3 Suwit Imjai
i Data : 11 May 2023
The Uncertaintie: are For a ennfidence probability of appeoximately 954%
This cEnficse may ‘hqluruu-.-l.ll-||n.-|1||JI.a:(a_-|!|l|rp--- wiiaed
Agprerval of s byewd of aasts Sorvices - Eguipmeni Ol ibwstioen sml Tevdag S, ']
namslumungy

3 mmEesan



Eguigmant ; Incubator Cart. Mo, 23TMTZ8
Condition As-Received : Lz [lem Page: 3af3
Refenance - 2304-0461 006
Result of Calibration - i) Wilhout Adustmant
Function of ULC* ! Tamperature Source
Frash air setting : Closa
Calibeation| UBC* | ULE* Temperature Temparature | Owerall |Goverage
Pt Setting | Reading slahility unifermity | Varation) Facior
[C) Jreylec) (£%C) (e ) L3
2540 B0 250 0ua20 0ua1 1.2 2
5 360 3E0 0.5 1.1 1.8 2
L= Measured Temparalure | “C § ¢
Paint Position
(T} 1 2 3 4 5 & i) L] Ufrel} | (+°C]
250 25541 | 25354 | 25398 | 25,278 | 24341 | 24340 | 24.370 | 24455 | 24.747 0.30
8.0 35,278 | 35.351 | 35.76@ | 35.041 | 36.543 | 36.500 | JE653 | IETIE | 323 0.38

Average” : Tha average of 30 values In aach position.

Tamparature stability : Onehalf of the grestest masdmum dfarence of massuned lemperature at ary one sensor.
Temperature uniformily : The raximum diffenence of measured temperatures of any ssnsors and Fig Measred
temperalure at tha refarence locaticn which are cbserved at the same lima or 8t &8 clogs an absenalion wme as.
possinle fo determine the temperature pattern o hemogersaity wilin he chambar under sheady-state conditions.
Owerall Varation @ The Difference of tha maximum and mirimum messured lemparaiures threughout chearaation
UYC™ ; Unf Under Calibratian

Mole : The reported uncertainty of measurement wias NoUded stabiity and eacluded uniformity

The reported uncerisEnty of measuramant was based an a standard unceriainty mullipliad by 8 coveraga
factor K, providng & level of confidence of appresimalely 95 %,

B0
1
enen3lumubiis-
Equipment : Incubator Cert. No.: 2ITMT2E
Condition As-Recaived 1  Ussd Bem Page: 2of3

Reference @ Z304-04E1 08
Procedure Used -

Calibration wane conductad using calbraticn procedurs CP-0TD2 according b dinasl maaaunameant
method with Data Acquisition which connected with Resistanca Tamparatura Detectar ( RTD L

The ternparalure 8cale Used wis basad on |TS-80,

Condition of this result of calibration

1, Rafarance standard instramend:-
Instrument Meadal Serial Na. Cert. No, Due Date
1 ) Data Acguisilion FATEA KYETOIET I 2ELME3 02 Jul 2023

2. This cerlificate is valkd onfy ta tha iam calibrased on dats and place of calibrafon.
3. This cartification is traceable %o tha Intemational Sysiem of Unil
Resait of Calibration :- {® ) Without Adjustment

Function of UUC* ¢ Tamperabura Seurca
Fresh air ssifing : Clesa Environmant during calibraticn
_ Boginning | _Finished
Tamp. [ °C ) 5 27
[REL.Humid. [ % ] 6 B3
5 : AC Supply ( Malt ) =1 231
Rt Std.
" Eolien. I No.:
1 22.18RTD-21
2 18RTD-22
3 1BRTD-213
4 1BRTD-2M4
5 1BRTD-2%
& 1BRTD-2H
7 1BRTD.2T
Proba Installatian Dutalls : Dimensian of Chamber : @ 1BRTD-2E
a= M em D= 050 m 9 {ref ) 1BRTD-28
b= 1 em W= 064

m
[ 1 em H= .80 m
Capacty = 0 m

tenenslaimuiile

TECHNCLOEGY PROMOTION ASSOCIATION (THAILAND-IAFAN) im

CORPORATE SERVICES 3 BQUIFMEST CALIBRATION AND TESTING X
5348 PATTANAK AR BOADSE
TE

18 SUANLIANG. SUANLUANG I

ST TIRITE
RLRRATIH B

LN FAXLOD

Cert. No.; 23TM183

Page: 14af 3
. - .
Certificate of Calibration

Equipment : ‘Watar Bagn
Manulaclurer : Mnirerl
Mol : WHNE 14
Serial No, : 1L416.0608
B Ma, UAE MIC DO2/2560
Submitted by : Unibad Analyst and Engineering Consultant Co,,Lid

3 Soi Udomsuk 41, Sukhumvit Road,

Bangchak, Phrakhanang,

Eangkok 10260
Lacation : Microiclogy Laboratary
Recelved Order - 15 Fabrnsary 2023
Calibration Date : 15 Fabruary 2023
Ambient Temperature : (28 £10 )G
Relative Hurnidity : (S0£307%
Callbratad by : Suwd Imjea
Approved by : %

Approved Signatory
{ ) Pormdhippa Tameysiul
i
[ /) Maloe Butknuea
|aBue Date | 24 February 2023
The Uncerininties are for a confidence probhabdlity of approximacely 95%
fur .
I L]
quiprsars. Calbn boaw 1
enenslumugu
Equipmant \atar Bath Cort. No.: ZaTM183
Condition As-Recelved = Used Iem Page: Zof 3

Reference : JALDFG0OC-2
Procedure Used -

Calibralisn were condusied using in-house calbration procedure CP-OT04 according b0 direct
measurernent mathod with Dals Acquisiion which connactad with Industnial Pistinum Resistancs
Tharmamates [ IPRT ).

Tha iemparalure scale used was based an ITS-00.

Conditicn of this result of calibration

1. Reference standard instruman;-
Insdrument Maoded Serial No. Cart, Mo, Due Date
1) Dala Acquisition 320724 MYEAD034 11 2ZLM1E5 26 Now 2023

2. This carificate is valid only to the ilem calibrated an date and place of callbrasion
3. This certificafion is iraceabls io the Iniemational System af Linit
Result of Calibration ;= [} Withoul Adusiment

Function of UUE* ; Temparature Source
Environmartal AC Valtage Supply
["C) (%RH ) [ Valt )
Bapinning of Callbration F-] [ 23
Finished of Callbration px| 61 231
Reel. Sed.
Position : i
1 4804536-001
o 2 4804538-002
3 4804 538-002
—— 4 A80455-004
Siral.} 504 538-008

enaslaumogy



Equipment ; Watar Bath Gert. No.: Z3TM192
Caondition As-Received : LUsad Hem Page: 3of3
Referancs 2302-02850C-2

1l
Function of UUC* -

= 1) Wilkout Adjustment
Tamparaiure Source

Calibration uuck uucT Average” Standard Reading [ G |

point Seiiing Reading Position

(<€) tc) (*c) 1 [ 2 [ 3 T & T siel)
44.5 445 44,5 44453 | aaa37 [ adaze | anary | saamg
Calibration Coverage

s Uniformity | Stabdlity | Uncanainty| -~ 0

[*e) tch [£°C) {£7C) k

445 0079 0.038 [ F

Equipmend : Watar Bath Cart. Mo.; ZITM1GB4
Conditlon As-Recelved :  Used llam Page: 2ol 3
Reference ; 23020285003

Procedure Usod ==
Caligration wara conducied using In-house calibralion procedure CP-OT0d  aceording bo direct
measuremeant method with Data Acguisition which connected with Indusiial Plalinum Resistancs
Thermametar { IPRT },
The bamparabire scale used was based an ITS-80,

Canditlan of this rasult of calibration

1. Raterance standard instrumani:-

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

Uniformity : Tha maximum difference of measwed femperatures at any sensors and 1he measured amperatura
al Ihe feference iocalion which are observed at the same time or at as close an chesrvalion tima as poasible
o detarming the temperatune patiern or homogeneily wihin the chamber undar steady-siata canditians,

Stabllity : One-half of tha greatest maximum dfarence of measured amperature at amy one probe,

UUG* - Unit Uinder

Calibration

MNote : The rapariad uncertainty of measuramant was included stablifty and axclucad uniformity,

The repartad uncertainty of maasuremant was based on 8 standand uncantainty mulipied by &
coverage factor k. prowiding a level of confidence of appraximately 55 %

-ola-

8. SHLANLUUANG, SLTANLLN NG BANGK DR 1025
PN, 017|508

53444 PATTARAKARN ol
TEL

Cart, No.2 Z3TH194
" Page: 1o/ 3
Certificate of Calibration

1 L]
P,
et
TECHNOLOGY PROMOTION ASSURCTATHON (THATL ANIDLJAFAN) M
PYECNT CALENHATION AND TENTING SERYRCES ‘{f;i\:"\;
T

Instrument Madal Serial Na. Cart. Mo. Bus. Date
1} Data Aoquisition 349724 MY BI04 23LM1BS 26 MNow 2023
2, This carificale is valid cnly 1o the item calbrated on date and place of calibeation.
3. This carificalion is Iraceable to the Intematanal Systam of Linit
Ragult of Callbration - {* ) Withoul Adustment
Function of LUG® @ Temperature Sowce
Environmantal AC Voltage Supply
(] (%RH. ) { Malt )
|Beginning af Calibration F B5 F=1)
Finished of Callbration 22 53 230
Ref. Sad.
Position -
kol ID Mo.:
= 1 4B04538-001
i 2 . 2 4B04538-002
fl b
A b = / 3 4B04538-003
4 4004538004
S{ral.} 4804538005
Froo
L
nenslunugy
Equipment : Waler Bath Cert. Now: Z3TM 134
Condition As-Received : Used lem Page: 3043
Reference : 2302-02850C-3
Result of Calibration == | = § Without Sdjustment
Funeticn of UUC* = Tamperature Sauwrce:
Calibration [ uuc* Average” Standard (c)
point Sniting Reading Pasition
(&3} (G ("c) 1 [ = | [ 2 [ &iref)
445 44.5 446 44.520 | 44508 | 4d4e@ | 44552 [ a4Em
Callbratian 5 " Coverage
il Uniformity | Stability |Uncerainty kil
(Ch (c) {£°C) (&%) [
44.5 0077 2.037 045 2

Eguipmant : Water Bam

Manufactisres | Miaimrmert

Moded - WHME 14

Sarial No. L416.0612

D M. UAE.MIC CO3/2560

Submitted by : Uritad Analyst and Enginearing Censutant Co.,Lid,
3 Soi Udomsuk 41, Suhumyil Road,
Bangchak, Phrakhanang,
Bangkok 10260

Location : Microbiclogy Laborabary

Recaived Ordar | 15 Fabruary 2023

Calibration Date ; 15 Fabruary 2023

Ambient Temperature : (BT

Relative Humidity : (60 &30 )%

Calibarated by : Suwil Imjai

Approved by : ¥

Apprervad Signatory

[ ) Pomihippa Tameyakul
[#) Males Butwrusa

Issue Date :

24 Fearuary 2023

The Uncertainties are for o confidence probability of approximately 95%

evocpl wilk e prios wrile

o o Trsag B qllﬂ‘)'l.lﬂﬂ

Average® : Tha average of 30 values in each pesition.

Unifermity - The masimum difference of measuned lemparalures al any sansars and the measured tamperature
a1 the rafarance Incation which are obeenved al e sams me or af as dose an absanation time as possible
o detarming the lemparatura pattam of hamogensity within the chamber under slsady-stale condiions.
Stability : Ona-half of the greatest maximum déference of measured WmMpenalias &1 any one probe

WUC® Uil Under Calibration

Note : Tha reported uncertainty of massurament was induded slabiily and excuded uréarmity.

Tha rageriad uncerlainly of measursment was based an a standard uncertainty multiplied by a
COVERQE facior K, Droviding a level of confidence of approimatsly 85 %,
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Certificate of Calibration
Equipment : Electranic Bakance
Manufacturer @ Matiher Tobedo
Miedel : MSEDIS X1
Serial No. © BOOTI0311
10 Mo, - LIAE TOX DOB2EEY
Submitted by : Uniterd Analyst anid Enginearing Consultant Co_Lid,

3 Sei Udoenauk 41, Sukhurmil Road,
Bangchak, Prrakhanang,

Bangkok 10260
Liocation ; Balance Room 2
Reccived order : a7 Aprd 2023
Calibration Date - a7 Aprl 2023
Ambient Temperature ; 1B5cwan’c
Relative Humidity : 30 5% 1o 90 %
Calibrated by : Suwil Imai
Approved by : % i

Appioved Skgnatory

{ ;) Pomihippa Tameyaiou|
{# ) Malea Butknea
Tasue Date © 10 April 2023

T Uneertsinties sre for a confidence probability of approximaely 95%

Thits b rapecduced paSer fn in Ta 1L ancopt itk the prisr

Agpriial if the hesd of Canporais Serviees 3 Bguprsen Cabbrazes el Fromg Soreees. 1
= T lumugy
Equipmant ; Elactronic Balance Cert.Ne.: 23MM150
Condition As-Recaivad | Usad tam Page: 2 ol 3

Ratarance 2304-001MH0G-1
Procadure used ;-
Calibrafion wara conduciad using in-houss calbration procadure CP-0801 soccording o direct
magsLmement method againet standard waight
Candition of this resull of calibration

1. Refarence slancand nslruments:-

Instruments Model Serial No. 1D Mo, Test repart No. Dug data
1} Stardard Waigh! Sat (E2) 15884 24083 TORCOOT D01 022 20 Jan 2024
Z} Stardard Waight (E2) 158471 N TORC18T - DO5E- 22 25 Apr 2024

2. This cariificale is valid only bo the ilam caibested on dete and place of calibration.

3. This resull of calibralion was iF@ca on requested &l the point specified by Guglomes.

4. This ceriificale is not canfiad lor any commerial iransaction.

5. This cartificalion is traceabis to 1 Intamationsl Syatem of Unil.

Rasuli of calibration | ) Wilhout Adjusiment  ( * | After Adjusiment by Inbamal Caliration
Range capacity © 0 g v 620 g Resolution 0.001 9

Bafore Adjistmant |

Balance Maasursmant Coverage
Applled Walght Reading Cormgction Uneartalnty Factor
(g] {al (a) (£mag) (k)
300 289.899 +0.00 14 07
&0 509.0897 +0.003 gl 208
Alter Adjustment :
1. Determination of ihe standand deviation of weighing machine {n=10)
Apgliad Waight Standard Deviation
tal of Reading (g)
300 0.0008
EOD Q.0008

tenanslumuipe

Eguipment : Elactranic Balanog CertNo.: ZAMM150
Condition As-Received ©  Used llem Page: 3of 3
Reference : 2304-D0160C1
Resull of calibration
2, Effact of eff center leading ; ‘
A mass of 200 g was placed o variods postion on e pan = @@
Tha weighing machine reading erer shigined is given in e table Fad Fum L
Maximum differance betwean
Pasition 1 Pesition 2 Position 3 Position 4 Position 5 off-cantar and ceniral loading
lg] (g} (g} (9] fa) (gl
0.0 +0.0m «0.0Mm -0.002 -0.002 0.0z
3, astu m Iw
Balanca Maasuramsnt Caverage
Applied Weight Raading Corractian Uneertpinty Factor
fa) (£ (g} (2£ma) (k)
Unlcad 0.000 0000 13 208
0.6 0.438 +0.001 13 209
1 0.2 +0.001 13 209
50 S0.000 0.000 13 209
100 Ed.088 +0.001 13 209
150 140,989 +0.001 13 208
L) 198.989 +0.001 13 208
a0 200,009 +0.001 14 24a7
400 390,989 +0.001 18 an
50 E00.000 0000 1.7 21
EOD 590,989 +0.001 1.7 ]

The raported uncertsinty of measurement was based an a standard uncertainty multiplisd by a coverage

facler k |, praviding a level of confidence of approsimalely 85 %.
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Cart, No.: ZITMTES

Page: 1af3
= s s =
Certificate of Calibration

Equipment : Austaclave
Manufaciurer ALP
Model : CL~0L
Serial No. : BOATES
0 Na. UAE MIC 0262563
Fubmilted by © Winibed Aralysl and Enginsanng Consuiant Co, Lid.

3 Sal Udamsuk 41, Sukbumvit Road,

Bangehak, Phrakhanang,

Bangkok 10260
Location : Micrabiclogy Labaratory (301)
Regeived Order : 27 April 2023
Calibration Date : 27 April 2023
Arnlient Termgeratire | (2B 10)C
Rielative Humidily - (50230) %
Calibrated by : Praecha Hiahib
Agproved by | .

Approved Sigralory
{ ;) Peerdhippa Tameyakul
I.l’rl' Malae Bulkruaa
[} Suwit Imjal
Issue Date - 1 May 2023
The Uneertalmties are for & confidence probahility of approximately 95%
This carius may 6ot ba reprodaced cehar than in full, e B prir b
Approval of the hesd of Carparse Services 3 : Equipeeet Caliratien wed Teving Serviom
v
nanslumugy

A 0053944



Equipment : Aulociave Cart, No: 23ThTES
Condition As-Received :  Used ltlem Page: Zof 3
Reference : 230404671002

Procedure Used :-

Caloration ware conducied using in-house calibration precedure CP-DT03 acoording o direct
massuramant method with Data Acguisition which conrectad with Thermecoupla Type T

Tha temparatura scake used was based on IT3-80.

Condition of this result of calibration
1. Relerence standard instrumant:-
Instrumant Ml Serial Mo, Cert. Mo, Due Data
1} Dala AcqusEtion 349728 MYES003411 ELMIEE 25 Maw 2023

2. This carfificala & valid only o e i{em calbrated on date and place of cafbration.

A This carification is Ireceabla o the Mtamational Systam af LUnit,

4. This resull of caliration covers laboralory awlociaves for the steriization of goods and malarial which
could ba infected with organisms categorized a8 Hazard Group 1, 2 and 3°

(™ = Calegerization of pathogens accarding to hazard and calegories of contalnment, secand edition, 1860 )
1t desas nol cover autoclaves for use with materal infect with orgarisms in Hazard Geoup 4, for which
eomalets cantainment and starfization of infected condansale is considarad to be essantial,

This resull of calibration does not spply to stenlizers. or disinfectors used for medicsl, dental, pharmaceutical
or waterinary purposes which are dreciny concamad with patent care, or those used for fabrics subjected o
sierilzation which are requinsd o be dry al tha and of cycla,

Result of Calibration == | * } Without Adjusiment

Function af LUC* Temperaiure Source
Envirgnmental
(%R | { Vot }
4] 20
[ Z20
Ret. Std.
Pasition Descriplion 1D Now:
1= Caniter of chambar 1B-207C-04
2w |Temparabine senso 1B-20TC-05
3 = |Exhausl por 1B-20TC-08
Ll
enenslumugy
a 1159368
Equipmant ; Aulociave Cart. Nou: ZITMIGR
Condition As-Recelved ; Used ltem Page: 3of 3
Referance 2304-04810C-2
Result of Calibration ;- | * | Without Adjustment
Funetion of UUG" : Temperaivre Source
Operating paramater Set : Temperature = 1160 "G
Sterilization pariad = 18 minute
uuc uuc Average® Pressure ‘Cowerage
Setting | Reading | Position | Standard Reading il Reading o Inky} Factor
(" ] (e (£ (MPay | {£°CH &
1 116313
115.0 115.0 2 116168 0.22 .08 0.73 2
3 115260
Dperating parameter St : Temparature = 1310 'C
Sterilizaticon pariod = E mnuse
uuc* uuct Avcrage* Pressure. Coverage
Satting | Resding | Position | Standard Resding | =™ | poading |50 g
{28 (%G} (%) {£°C)] (mPe) | (2°C) K
1 121.260
1210 1210 2 121.224 D29 1.1 .75 2
3 121.284

Average” : Tha sverage of 30 valuas in each posiion.

Stability : One-half of the graatast maximum diffarance of measured temparabure a1 any one proDe.
wuc* : Unit Under Calibralion

Note ;  The reporbed uncerainly of measuremant was ncluded stebfty and swcluded uniformity .

The reported uncanainty of maasuremant wis based on @ standard uncerlainly multiplied by 8
coverage factor k, providing a leval of confidence of epprocmately 95 %
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Agilent Technologies

Agilent 5110 and 5100 ICP-0OES 1
Preventive Maintenance Checklist J

Agibent Preventive Maintenance provides factory recommended service for your analytieal systems 1o
assure reliable operation and the accuracy of your results. Delivesed by Bighly-trained and certified
service engineers using genuine Agilenl paris and supplies, Agilent Preventive Maintenance provides
everything you need to reduce unplanned downtime and keep your systems operating af their peak.

For more information about Agilent Technologies services please visil our web site using the Bowing
URL hittp:/ o, i ik R __

Customer Information

*  Customners showld provide all fecessary operating supplies upon reguest of e engineer.

& For customers using HF applications, the instrament should be returned o iis standard sample
introduction system.

® A customer representative shoukd be available to the engineer while performing the preventive
maintenanee procedures,

= Any pans, not incladed in the Paris Lists section of this docament, are not part of the recommended
Preventive Maintenanee serviee, nor are they included in the price of this servies.

& [ & system requires the use of additional or speclal procedinres aivd/or parts for the IETriment
service, then these must be ondered separately and charged as a repair, which may incor sdeditional

Service Engineer's Responsibilities

+  Only complete; printeut pages that relate to the system being serviced

s Complete empty fiekds with the relevans information.

+  Complete the relevant checkboxes in the checklist using & “X” or tick mark =« in the checkbox
+  Complete Not Applicable eheck boxes to indicate services not defivered, as needed,

+  Complete the PM service in the order of the tasks listed,

»  Complete the Serviee Review section tegether with the customer,

Issued: 4 March 2021, Revislan: A.01 Copyright @ 2021 Agilene Techralogies
Fage | of 8
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Agilent Technologies

[ \
| Agilent 5110 and 5100 ICP-DES |

L Preventive Maintenanes Checklist

J
System Information
Instrument system name and D ICP- ggt  smo wpy
Instrument system sive and location urE Cani—',’mﬂlﬂ'

Lisl the serial numbners of each component

L. w140 000y
L
A
4. 4.
b B,
[ &
T 7
| & &
| 8. B
. 10,

TCP-0ES Configuration tahle Cirche the pe or write in the type I other
|

Nubalizr Type |[BunSpray | Gmeeb | others
| Spray Chamber | Crclonic Single Pass |(Cyclonic Doulre Pass|| ather
| Taren | Eendial fDual View) other

Irjector Material

Injector Dlameter | 2.4mm !-,um:mh I 4mm | O8mm | oiber
I
|

EJN“ | Cerammic | other

Essued: 4 March 2021, Revision: A.01 Copyright & 2021 Agilert Technolagies
M v Pago 2ol §
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Agilent Technologies

Agilent 5110 and 5100 ICP-OES -]
Preventive Maintenance Checklist I
General Preparation

& Discuss any specific questions or issues with the customer prior Lo starting.
B Revlew the Instroment loghaok,

2 Perform general external inspection of sysiem for cleanliness.

ﬂ"CIIEI:b! Tor proper installation of safery-related pans, assemblies, sensors eic.

Check for required firmware,/ seftware updares and verify with costomers if they would like it
imstalled.

O For HF application systems, if standard sample intreduction system was not installed. ask the
customer oo nstall it sn

f Run Instrument Performance test and record results in Instrument Performanee Test Besulis Table -
Fre PM.

Inspect and clean the system

2 ook for any obwious external damage or problems.
Inspect water cooling hoses, gas lines and power cord for excessive wear or damage,

_ﬂfI’erﬁmngener] internal inspection af the system for excessive dust aceomulation, dlean if
NECESSATY.

Inspect sample introduction components and record any required maintenance in the Service
Engineer Comments and natify the enstomer as the required actions required,
p/Reuurd the instrument operating comditions in the ICP-0ES Stalus Resulis Tabile.
@’ Replace the potychromator purge flter,
eplace the radial pre-optics window
Replace the axial pre-optics window for SVDY and VIV Instrwments.

Cheek exhaust. flow for the correct positive extraction at the exhaust dwct to insure they mees
minimum specifications.

Replace air inlet duse filter,
O Repdace high capacity air inlel dost Gler element if installed. =5
E’REM‘Q and clean instrument water inlet filter,

Agilent Water Recireglator

O Section NOT Applicable

& Dirain conling fluid and remove any particles from the chiller reservoir
B Remave, clean, and reinstall water inlet metal mesh flter if present.
_ﬂ"’ e THll with Folyclear Flus cooling fuid.

/EI’J:‘:li:an the cooling system Air filter and the condenser,

Copyright 8 2021

Issued: 4 March 2021, Revision: A0L
Fage Saf 8

Agilent Technolopies

Agilent Technalngies 4

wnm3lualugu

Agilent 5110 and 5100 ICP-OES ]
Preventive Maintenance Checklist _J

SPS 8 Auto Sampler
& Section NOT Applicable

O Power eycle the autosampler and verify suceessful inttialization,
9 Inspect X and Z axis belts for wear. Replsce is necessary.

O Clean X snd 2 axis slide shafts,
a

Using customer's racks and the Agilent software move the sample probe to the 4 outermast cormers
and rinse port, ensure that the probe is approximately centered in the vial,

SPS 4 Auto Sampler
- Bection NOT Applicable

& Clean the spill tray, rack location mat, end frames and chassis with o damp solt clath and dilueed
mild detergent.

2 Clean the aulo sampler cover panels, il cover kil is installed, with domestic window cleaner

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

O Check the Xoaxis, Thetasaxis and Z-axis FFC cables for crucks, incorvect positiosing, damaged edges
oF damaged connectors,

O 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/Tinse hotthes

AVSE 4. 6.7
= Sectlon NOT Applicable

O Replace valve rotsr s=al

Check fitrings for slgns of leaks

Check tubing including autosampler tubing for kinks or excessive wear
Check high Now pumg for signs of leaks

Instrument Adjustment

B Check position of Zn peak, adjust i required.

B Cherk Argon Rutio, adjust to specified value if required,
Perform Detector Calibration.

;I/Peﬂorm Tnstrument Calibration.

'-3/ Fun Instrament Performance Test and record results in Instrument Performance Test Results Table -
Fiost FM.

IJ/F'ur systems using ICP Expert version 7.2 and above run the fellowing Instrument tests and record
the result in the Instrament Test Resulis Table
ﬂ, Subsystem Communications Test
Adr Flow

[ = = =

Iasmed: 4 March 2021, Revision: A01 Capyright © 2021
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Agilent 5110 and 5100 ICP-OES
Preventive Maintenance Checklist

Agilent Technologies

, W

@ Waler Flow
& Gas Flows
@ RF Generator
& Camera Teat
Optics Test
Nebulizer Test

Instrument Performance Test Results Table

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

Fre PM Sewsitivity Check | Fust PM Sensitivity Check

Radial Axial * | Radial Axial®
Zn Z13.857 nm SRBR FLY 14501 %1 4 Qﬁlﬂ 2 |
Ms 257800 nm SRER | 1498 1 344 1A e |
e _1_.1. ¥ 3 b Hg
K 766,481 im SBR (5] Hy 2.} e b

® Axiil resull is not applicable for GROLEAMN, GEI1ZAA Radial Yiew instraments,

Instrument Test Results Table

Note: The Instrument Test resulls are for systems using ICP Expert version 7.3 and above only.
Instrument Test Ttesult
Ruheystem Communicatinns Test s,
Ajr Flow [R5
Waker Flie Pash
Gas Flows o
RF Geperatar i,
Camera Test il |
Dptics Teat s |
Mebulizer test ey |

Tasmiedd- 4 March 2021, Revision: A01

Copyright @ 2021
Fage i of &

Agilent Technologies ]_4
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Agilent Technalogies
[ Agilent 5110 and 5100 ICP-OES |
Freventive Maintenance Checklist ]
ICP-OES Status Results Table
Note: Thess measurements do not form part of any specification and are for reference only.
Measurement Swndby Mode Plasma On
Mains Vaoltage .1y VAL 19450 VAC
Slains Current [ JRIE] A 1.1% ] A
Ipstrument Tempe e 1k o~ 5 b
HF Alr Flow (senand spead) (L5 ] Hi 4.0 Hz
Flasives Exbsuat Temperature i measunement wa "c
Water Flow Dacillataor Nor measunement Lod L/min
Water Flow Detectar [RT)] Limin | 1,53 Ly/mim
Water Inlet Temperatuse i1 - : 1A "C
Palyehrvmatar Tempesatues w.h L %0 C
CCD Temperanse Ly o | -18.F Q
Thermil Stabilizer .0 i B 15 8 ’!IZ'
| drgen Supply Fressure | Li% .15 kPa Cih 41 kPa
| Purge Gas Supsly Pressure | | by ki LU kPa
| iptiin Gas Supply Pressure® ] = kin = kPa
MNobalizer Flow B meReFemENL T4p L/mirs
Mebilizer Back Pressare Hl;mur;;lrl-ﬁl Wl ;"s_ 1 kPa
Fls=ma Gas Flaw Bo measurement 1% 8 L/
Auxilinry Gas Flow Mo measurement 1.10 Li/min
RF Pawer P PRSI PTIR 1L Y20t 1 w
RF Supqply Current P ENRESUPRIENT 1.113 A
RF Supply Valtage P s e CTRAT R v
1 If option installed
{ Issued: 4 March 2021, Revision: A.01 Copyright & 2021 Agilent Technologies }_4
Page 6ol 8
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i Agilent Technolagies

Agilent 5110 and 5100 ICP-OES ]

Preventive Maintenance Checklist )

ICP-OES Parts List Table

Part descripdion Part Number | Product /Model # whers used | Guaniity Cossumed
= GEILLA, GEO1LA, i

Axkal Pre-Dptic Window GEO10-65014 GEO14A/GE1BA |

Radial Pro-Optie Winsdow GEO -G8 1T Al 1

Pidyelesr Plius Conting Flaid GIZN2-EN1Z Agibent Water Recirculator -

Furge Gas Filter GEO 60136 All |

Ar inlet filter GEDON- A2 All [

High Capacity Alr Filer EO0-50 15l Ciptional -

::mr sl far 6.7 port valve for GE4EH-80002 GEAMAGIIEE _

| AVERT

Ritar mead for 4 ot valve for 2 iz

AVSd GR4E-B00(2 [ELELERY -

Rinse sodution b rinse station

2.5mm id x lm upsin i i -

Barb commnectar 2 5mm-1.5mm 1D GEI1DB012a &F% 4 -

FVC waste tubing Smm od x Smm GE410-B0122 spsd | o

ind, 2 |

Additional Parts may be required from enginecrs stock:

X axis drive belt 5410047500 spaa | =

Z axis drive belt B4 10047400 SP8 3 £

Peristaltic pump tehing, PYC o =

| BudvaFlus, 3 Bridged, FEA o) A

Restore system
Far IF applications, ask the customer to reinstall their sample introduction system.
Leave avElem in an idle state: on and punging

Guidanee: If the PM service is performed prior o a qualification service, then use the qualification
procedure a5 & gaide for fAinal instrument set up and checkoat

Service Review

A.ITJJE the PM sticker to the system or instrument loghook based on the customers mequest.
H/Cornvk'br the Service Engineer Commenis section below if there are additional comments,

Essid: 4 March 2021, Revision: A.01 Cogyright & 2021 Agilent Techpologies
Page T of &
:
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Agilent Technologies
Agilent 5110 and 5100 ICP-OES 1
Preventive Maintenance Checklist J

ﬂ" wiew the service and any esl resulls with the customer,

If the Instrument firmware was updated, record the details of the change in the Service Engineer's
Comments b below or if necessary, in the customer's 10 reconds,

If thiere are any specific points you wish to note as part of performing the installation ar other items of
interest for the customer, please write Ly this bax,

Other Important Customer Weh Links

How o get information on 3um pmduu.

O Literature Library - i
oes#literature

O Nesd o know more? m_mmmmrw

Need technical support. FAQs? - e, s/ 1

Need supplies? - yoyw agilent. com/chem, supplics
Service Completion

(=l u}

Date service completed L} |2

_DMiligs L customer siansmre F'plm:'l'ﬂ Cr\'ﬂ'ﬁ'%

Droeument part number: G3014-00T0

Servire request number BoO4yii

Agilent signature

Copyright @ 2021

Agilent Technolugies
Page 8ol 8
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[ Issued: 4 March 2021, Revision: 401
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" Report Summary
Instrument Mode! Agilent 5100/5110 WD ICP.OES
Instrurnent I3 GADTIAMGEDTSA
Instrument Serial Numizear MY 1 BOICD0
Softwars Varsion 7.3.1.9507
Firmeara Varson 3442
Tasted By Hukgon L
Tast Completed On 122021 9:14:58 AM
Result Summary
Subsystem Communicalions Test Skipped
Air Flow Tast Sopped
| Weicster Flow Test Shipped
‘Gas Flows Tast Skipped
RF Gereralor Test Skigpad
Camera Tast Skipped
Optics Test Skippad
Advanced Vahe System Test Shipped
Resohulion Test Pass
Sansitivity Test Pazs
Precison Test Pass
Page 1014
'
enm3lunlugy
- Resolution Test Pass
Elpment Wanelength  Specfication  Widih
M 174213 nm} =640 127
s (188980 nmi) sE20 623
C {153.027 nm} < 1150 8.26
Ma (202.032 ren) #8.20 642
Cr {206,158 nm} %1340 927
Zn (213857 nm} S8TH 677
Pi (220.353 nm) 8,60 a2
Co (28816 nm) 17.20 11.68
Ba (Z30.424 nn) =940 736
in (267810 nmj =13.30 852
Mn (250568 nmj 232030 14.30
Cr (267.716 nrm) 5 11.00 T84
O (324.754 nm) =25.00 19.08
Cu (327,395 nm) s 14.20 11.32
Sr {338,071 nm} = 33560 24.38
Ba (455403 nmi} 244,00 3186
5P (460.733 nm) = 35.00 1738
B (453,408 nm) = 35.00 25.53
Ba [B14.171 am} <4200 24.88
Ar (575,283 nm) = 74.00 5948
K (TBE.481 ran) = B0.00 G527
| .
Paga & of 4
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Sensitivity Test Fass
Raial
Elament Wavelength  Specilicalion  Methed  Ratio Standard Bitank
A (188 880 nm) & 460 SRER 1672 1131.3 424
Se (196026 ren) z410 SRER 1181 1774 842
Zn (213,857 nm) = 14310 SRER 40823 49508 2 1486
Pl (220,353 nm) 240 SRER 1811 26824 1726
Mn (267 610 nm) 2 3518.0 SRER 114152 2650022 6358
Al (386,152 nrm) @34 SHR TE 45838.0 5ETES
Ba |483 408 aimi} =40 SeR 1161 18080414 1TDES.S
b (756481 rem) =18 SER 53 100764 161046
sl
Element Wavelangth  Specfication  Malthod  Ratie Standard Hlank
s (188980 nm) 22080 SRER 2820 3z142 147.0
Se (196,026 nm) =158.0 SRER 2182 3639.7 ez
2Zn (206.200 nm) = 234.0 SRER 12033 14046.1 1337
Zn {213,857 nm) = 17430 SRBR 73561 1713231 4728
CEi214 438 nmi =4227.0 SRER 70545 1205303 3364
Pl (220,353 nm) =300 SRER  5M7 132182 586 2
BN {257 510 nm} = 108250 SRER 306847 13148240 1B072
Cr (267716 nm) = 104B.0 SRER 44421 1744203 15151
Cu (324,754 nm) z18.0 SBR S0.7 AT4603E 72400
Al [366.152 nm) 6.0 SBR 157 oFE3 167604
Ha (483 408 nm) =00 SBR 2097 10859968.6 §1728.3
K (758,481 nen) 2240 5BR UL 18834675 ADT4EE
Page3ofd
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wnm3lualugu
| Precision Tast Fass
Fadial
Elment Wavelenpth  Specification  Maasured
walue % RS0
A5 (188,580 nm) 3 2.60 o
Se {196,026 nm) 2260 1.3
2n (213867 nm) 51580 .50
Pl [220.353 nm) =260 041
i (257,810 v =160 045
AI{FBE.152 nim) =150 041
[Ba (493.409 nm] =150 0.8
K (766497 nm) <150 0,38
Al
Elernent Wavalangth  Specification 2:{;::1“0
A {188 880 nm} 5150 0.51
Se (195.026 nm) 5150 a7
Zn (206,200 nm) %150 a.a0
Zn (213,857 nm) 7150 0.a7
Cd (214,438 nm) =150 0.36
l Fh (220,252 nm) =180 028
NWin (E57.810 rirri) <150 083
Cr (267716 nm) =160 0.0
Cu (324,754 nm) <150 054
Al {388,152 am) =180 045
Ba [483 408 nm) 5180 054
K {TBE.491 nm} 5 1.50 055
L —
Page 4 af 4
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Report Suminary

Insbrument Mogsal Agilent 51006110 VOV ICP-0ES

Instrument 10 GANT 1 AGE0154

Instrument Sarial Mumber WY 1BIAD00T

Software Version 7.3.1.0507

Firmware Version 3442

Tested By Nukoon L.

Test Completed On 12B3021 125649 PM

Result Summary

Subsystem Communications Test Skippad
| Air Flow Tast Skipped
Water Flow Test Sk
Gars Flows Test Skipped
RF Genarator Test Ski
Cameara Tesl Skipped
Optics Test Bt
Acvanced Valve System Test Skipped
Resalution Test Pats
Sanzitivity Test S
Precision Tesi Bass
Optics Test Pass

Radial Aniad
Inbersrty 5268136 5755042
Wavelength 737212 Faraz
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| Resalution Test Pass

Element Wavelength  Specification  Widlh

M (174.293 am] = 940 T2

A5 [(18B S80 nim) 5820 618

C {153.027 nrmj} 11,50 822

Mo (202,032 nm) % B.20 633

Cr (208,158 neith £13.40 221

2n (293857 nmj 287D .87

Pb (220 383 nm) SR80 o2

Cao (228,615 nm) =17.20 11.81

Ba (230424 nm) =540 748

M (257 610 nmi) = 1330 B4

Min (280.56E nem) =20.30 14.18

Cr (267 716 nm) = 11.00 kil

G {324,754 nm) =25.00 18 62

Ci (327 .28% nm) = 14.20 11.32

24{338.071 nm} s 33.50 24 20

Ba {455,403 nem) =44 00 3368

Sr [460.733 nm) = 300 17.84

Ba (492408 nim) = 300 25.56

Ba (814 171 nm) 54200 2478

Ar (875 283 nm) 27400 518

K {TEE.491 nm) 30,00 65,19
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| Sensitivity Test

Repart Summany
| Fadid Instrument Mosel Agilert 510015110 VOV ICP-OES
Elament Wavelength  Specficaten  Method  Ratio Standard Blank Instrument 10 GBHIAGEDIBA
A (188 830 nm) =460 SRER 154.8 12423 a5 Instrument Senial Mumber Y 1 BO30001
Se {106.028 nm) zd41.0 SRER 1174 12608 g7.9 Software Version 7.3.1.8507
Zn (213.857 nen} E 14210 SRER 41528 62402 & 156.3 Firrmware Version 442
‘ Pl [220. 353 nm) =450 SRER 196.4 28142 173.9 Tesed By Nukoon L.
Mn (257.610 nm) =3518.0 SRER 119638 2B12101 5476 Tesi Campleted On 1221 13410 PM
Al 386,152 nm) z34 SBR a7 5103.6 5682.8
Ba (483 408 nrm) 2340 SER 1254 21529168 170322 Risuit Summary
K [TBE.431 nm) 218 SRR 5T 107H067 18079 Subsystem Communications Test Pass
Aial A Flow Test Pass
i . Wiater Flow Test Pass
Elernent Wavalength  Specification  Mathod  Ratio Stangard  Blank
(= T Pass
As (188,980 nm}) 2 208.0 SREBR 2675 40548 170.4 et IRt
RF Generator Test FPass
G (196,028 nm) = 1680 SRER 2602 4784.8 2805
Camera Test Fass
Zn (206 200 nm) 22340 SREBR 1305.9 161623 1603
lies Test Skipped
Zn (213,657 nm) 217430 SRR 89207 09156 5047 Dotee !
Cd (214 438 nm) £42270  SRER 79583 1493275 3504 Advanced Valve Systemn Tes! Bk |pped
B (220353 nm) = 3300 SRER  GET 16244 5 5840 Rasolution Test Skipped
Mri (257610 nm) =108250  SRBR 344609 14500528 16725 Swngithiity Teal Skippad
| o267 716 nm) = 1048.0 SRER 50186 10B0O0E 15326 Precision Test Blipped
Cu {324,754 nm) =190 S8R 875 4236837  T2486 Subsystem Communications Test Pass
A1 [386.152 nm) £1:11] SBAR 18.5 3200045 184414
Ba (493.406 nm) 2E0.0 SBR 233.3 118828164  BOTIAS Alr Flow Test Pass
| K(766.491 nen} & 240 SBR 448 2213074.4  ABGET 30% A Flow (relative 5% Air Flow (refalive
! spaad] speed)
1500 18.00
Watar Flow Test Fass
RF Wates Flow(Limin)  Camera Water Flow ‘\Waler Iniet Temperature
(Limin) *C
| 1.96 1.36 716
! —
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Prcision Test Pass ‘Gas Flows Test Pass
Radial
Nebulzer Actusl Fiow  Back A Actual Flow  Back
Element Wavelength Specification  Measurad Target Fiow Pressure Target Flow Prassune
walue % RSD 0T o.70 203 60 z.00 1.9 108,66
Az (188530 nm) = 280 138
S (196,028 nm 52,60 i
4 J he akeup Actusl Fliow  Back Plasme Actiml Flow  Back
Zn (213.857 nm) %150 0.38 Targat Flaw Prassure Targed Flow Pressure
P (220,363 nm) caen 04 200 2.00 113,89 18.00 17.93 24.24
Mri (257.610 nm} %150 0.43
RF Generator Test Pags
Al (336,152 nm) £160 0.38
RF Power S Test Passed
S 403 406 nm) <150 086 et
RF Power Supply (V) 141475
¥ (768481 nrm) 5150 038
: RF Oscillator Tast Passed
Axial RF Oscillaior Freguency 25 BT4
Element Wavelength  Specificalion  Measured {MHz)
Value % RS0 Work Coil Current (A} 45 831
A5 {186.580 nm) %150 o0&t RF Power Supply Current (4] 2.000
Se {156,025 nm) £1.50 0.52 Camarn Taat Pass
Zn (206 200 nm} = 1.50 0.3 Integration Time  Slandard Devistion  Status
Zn (213,857 nm) = 1.50 0.33 sy
Cd (214 433 o) 59050 G Elecironic Ofiset Test 1000 5.261 Passed
i Dark Current Test 000 QT34 Passed
b (220353 nm] =10 0.38 Array Test 5 0024 Fassod
M (257,810 nm) = 1,50 074 Linearily Test 0118 Passed
Cr [287 716 nm) £1.50 0.25
Cu [324 T54 nm) <1.50 o7
1 (396152 nm) % 1.50 0.44
Ba [403.408 nm) £1.50 0.73
¥ (766,481 nm) £150 087
Page 4 af 4 Page2af 2
i1t ;
NI mnmt‘lumuqu



Request Mo, 25-66 / 0323 MTC. ACLNo. 387 / 66

CALIBRATION CERTIFICATE

NOMENCLATURE ; 1. Atomic Absorption Spectrophotomater *Agllent Technalogies™
Miocdel ARZA0FE, Sarial Mo, MY13160001
2 Werking standard solution “Inorganic Ventures™
Mult Analyte Custom Gracke Solution, Lot Mo, S2-MEETOB640
SUBMITTED BY : United Analyst and Engineering Consultant Co., Ltd
3 Soi Udormsukd ], Sukhurwit Road, Barechak, Prakancng, Bangkok 10260

CALIBRATION PROCEDURE : 1. Perfurmance Vierification of stomic Absomption Spectrophotometer
(W-500-02-30)

2, Estimation Uncertainty of Measurement in Analytical Chermistry (0P-513)
CALIBRATION FANGE:  0.02,0.10/030,0.50,0.70 me/l at 2288 nm.Cel, 0.10,0.20,0,30/0,50,0,70 meA &t 357.9 renCr,
0.05,0.10,050,2.50,0.70 mefl at 324.7 nm.Cu, 0.10,0.30,0.50,0.70,1.00 me/l at 208.3 nenFe, 020,0,50,0,70,1.00,1.50 g
at 2170 nrm. P, 0.05,0.10,0.30,0.50,0.70 mefl at 2795 ner M, 0.10,0°50,0.50,0,70,1.00 gl at Z320 nmL
0.050.10,030,0.50,0.70 mafl at 2159 nm2n
CALIBRATION DATE : 2 Febwuary 2023
REFEREMCE MATERIAL : Traceable to MIST *Carla Erba”, “Panfeac AppliChem”
Cadmium Lot Mo, 1152457, Chromium Lot Mo, 17932489, Copper Batch Mo, TIITO9BA, Iren Batch Mo, T12608TA,
Lessd Lot No. 1227873, Manganese Batch No, T1I0S2584, Mickel Bateh Mo T2701784, Zinc Batch Mo, TRZO0140A
AMBIENT COMNDITIONS : Temperature 22 °C  Relative humidity 56 %

The Atormic Absorption Specirophotometer has been calibrated agﬂ'nst Reference
Matedal traceable to Mational Institute of Standards and Technology [ MST } bjl i
Laboratory. The results ane attached herewith,

Calibrated by 1., 2% 5"’&*‘1&4 . :
{ b, DInaISrhhongkuml (VIS ; borvg)

Acting Director ammfm

2 ﬁ’rﬁpfﬁ‘
{ Mr. Atipat Ratana ) Ref, 201526601 2600366001

lssued Date : 15 February 2023

Request No, 25-66 / 0523
2. Precision

255

MTC. ACL. No. 387 / 66

Elemant]| Cone,

(gl

Absorbance

foe S0

0.02 | 00085 | 0.0084

00090 | 00083

00089 | 00020 | 00086 | 0.0052

01 DOR | 00089 B 005 | DLO0D3 | 263

d .30 | 0OS93] 0001

D107

DI04 | 0,004 | 0.0595 | 0.0997 | 0,098

OL0999 | [n0996 | 0100 | 0.00AS | 045

.70 | 02238 ) 02229

[Lz200

02249 | 0.2243 | 02233 | 0.2235 | 0,251

DLZE51 | 02240 | 0234 | 00007 | 0,33

0.10 | 00088 | 0.008T

0.0 | 0.008EG | 00085

0.0091 | 0,009 § 00005

(00T | 0085 | 0005 00006 | 7.25

Cr Q.30 | 0U025T | 00265

0255

DG | 0.0GA | 0.0258 | 0.0261 | (0262

DLETA | 0262 | 0,026 | 00006 | 2.5

0.7 | DOSTS | 00ER0

00580 | D.OSTH

0.0578 | 00579 | 0.0593 | 0.0559

00556 | 0554 | 0,058 0.0009 | 1.51

005 | 0u00E3 | 00084

[.008q

CLOO7S | CLOCE | 0.0086 § 00081 | 00080

(DOET | {hO0EG | 0008 ) 00005 | 5.45

Cu 0.30 | 00450 00d8d

D026 | 00620 | DDSSE

.32 | ua2g | 0uosal

ARDAZT | 00036 | 0.003 | DOODG | 1.41

0,70 | DOFEL | Do

009G | D.OeaT

DL0TT | 0.0986 | 0.0990 | 0.0982

0058 | 00560 | 0.09% | 00006 | 063

0.10 | 00109

0.0204 | Du00ET

LN | CLDGAT § 0.00%4 § 0.0002 § (0052

(005 | 0000 | O.010) DuODaT | 7.53

Fe 050 | 00456 § 0.0a42

D050 ] 00080 | 00450 ) L0455 | 00455 | 10941

000465 | 00044 | 0005 | D000 | 1.7

100 | 0,004 | 0u0s01

0GR

[DL0GT6 | 00673 | 00901 | 0.0874 | 0.0856

LDETY | 00901 | 008 | 00012 1,38

0.20 | 00093 | 00099

0.0004

00702 | L0104 § 0.0809 | 0.0002 | 0.0003

0115 6,010 | 0.010] 00007 | 665

D054 | O0ESS

0,056

D028 | 0.CESH | 0.0348 | 0.0834 | 00331

0343 | 0.0350 | 0,034 | D.O0AT | 2.02

150 |0.0m9| norg

DLOTDG

DLOT13 | D06 | DOT14 | 0.0712 § (OT13

ARDTAS | (0719 | 0071 | DuO00HE | 0,50

005

00115 ) GuE30 | uDa3L

0u027 | 00135 | 0.00536 | 0.0024 | 00033

(0024 § 00030 | 001 3] 00006 | 9.68

00709 | D000

00714

00704 | B.OTON | 80705 ) 50714 | (L0688

ANDGRA | 00700 | 0L0T0 | DUOGAT | (.56

010 | 01619

01633 | 01636

(L1638 | 01645 | 0.1614 | D.1632| 01614

D1636 | 01652 0.163 | 00014 | 0A3

Q.10 | 00113 ) 0005

00113

00114 ) 00110 § 0313 | 0.0017 | 0122

(007 f 0117 0011 ) 000049 | 345

0509 ) DO51T

00508 | 00502

00517 | 0.0516 0.0515 | 0.0523

0518 | 0503 | QU051 | DO0DT | 1.35

100 | o.sst

00006 | 0.1006

CL 006 | D.0996 | 00994 § 0.1007 | 0.1000

D013 | (0999 | 0,100 | 0.0006 | 0,55

0105

0.0315 | 00309 | 0.0322 | 0.0304

00329 | 0.0312 | 0.0313] 0,0219

(0308 | 0,031 | 0,031 ] 00007 | 235

L4705

D728 | D688 | DS

01711 0.1704) 0.1704 § D ToT

01708 | 01658 0.170| 00012 | 070

070 | 0.3559] 0.3572

[.3548 | 03560 | 03559

03550 ) 0.3579 | (3552

3574 0.3575 ) 0.356 | 00011 | 03
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CALIBRATION DATA 3, Trueness
A~ 3.1 Reading on wavelength- Cadmium(Cd) at 2288 nm.
o ca o = o = o P = Element | Standard Yalue of AM|  FReadng | Eworof Measurement | Emor of Measurement | Uncertainty
0po20 | ooodo | oooeé | ooooo | 00009 | aonm | -0o0s | -oocez 2 ek il . o
00202 0021 0,001 asp £0005
00015 | 00036 | 0.0005 | 00009 | 00014 | 0006 | 00002 | 0002 cd 030030 0.298 000z 077 +0.005
ood | oooos | oogio | 00009 | ooos | ooose | -0ooee | -aoos T e = P T
ootz | 00006 | 0om2 | o000 | oooos | oooos | -cooee | aoo
00020 | 0001z | ooosd | oooos | -0000d | ooom | -ooozs | oo 3.2 Reading on wavelength- Chromium {Cr) at 357.9 nm.
oozl | -0oo1L 00011 0.0003 CLO006 oooge | o002 | -0om3 Element | Standard Value of AM|  Reading Eror of Measurement | Emmor of Measurement | Uncertainty
o017 | 00002 | ooom | ooos | oome | oooor | ooont | oonte gt (rrrgth g1} 1) {mg/)
oooze | -noo1z | oooos | ooooe | ooooe | oooos | ooz | ooote L Ll 01 9% £000
00011 | 00002 | ooois | -ooood | ooood | oooos | oooos | -oooi7 & 22 e art A £
Absorbance 0007 | 00000 | 00009 | 0004 | 0OODL | 00015 | 00009 | 00024 S L A I A
Do01h 1. 00004 | OO0, | G001 0000G: 5 OOLE | 008 |- 3.3 Reading on wavelength- Copper (Cu) at 324.7 nm,
AN e T (OTON- 1 OO SO | o000 |- LoD R Element | standard vahue of AM| Resding | Eror of Measurement | Emor of Measurement | Uncertainty
00018 | 00014 | oo | 00009 | 00006 | 00010 | -nooos | -nooi7 — frl {mg/l 196) fmaft)
0015 | 0006 | 00011 | -oooos | ooonl | oooos | -oooos | -nooes 0050 0046 0004 200 * 0003
000z | 00005 | 00o0s | ooz | ooz | coosz | -oooos | noon cu 0500 289 0011 167 0,009
00025 | o012 | o000 | -ocor | ooooz | coors | peows | oo 0700 0674 0026 a7 + 0020
00020 | ooo1s | oooos | noois | oooos | eooiz | poowz | poots
qo010 | oois | ooooz | 00004 | 00007 | ooon | -pooia | -noois
aoots | ooent | ooms | oooos | oooor | oooes | -nooos | -noooe
0000t | o007 | oooos | oooos | oooos | oooos | oo | -neoo Continua 4/ 5
iverage pbsorbance | 0002 | ooo1 | ooor | oo | ooco | ooes | wmoor | -oom INDUSTRIAL METROLOGY AND TESTING SERVICE CENTRE
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Certificate of Calibration
Request No, 25-66 / 0323 4/5 MTC. ACL. No. 387 / 66 t@’
34 Reading on wavelength- Iron (Fe) at 2483 nm.
Elerment | Standard Value of AM| Reading | Eror of Measurement | Emor of Measuremant | Uncestainty Eulpement: CONDUCTIVITY METER Certificate Mo.:  C24230059
(g frrgl) (mg} (%) {mg/l Model: Lab 855 Issiied Dale: 16 March 2023
0100 0095 0005 5,00 = 004 Serial No. (or ID.): 16300056 Job Mo KEPRIIM4T2
Fo 0500 0474 0026 5.20 = 0016 - & Analy Paga: 1af 2
L00d 0950 -0.050 So0 + 0029 Electrode Serlal Mo. 16070087 Model - LF413T Brand : Sl Analytics
Cordition: In Condition
3.5 Reading on wavelength- Lead (Pb) at 217.0 nm.
i - -
prment | Standard Value of RM| - Readng | Ewor of Measurementt | Eror of Measurement. | Uncertainty Customer: Uniited Analyst and Enginsering Consultant Company Limited
ey g} g {6d gt 3 Sai Udomsuk 41 Sukhumvit Road,
0.200 i 1 ]
Pt Lol 24 il Bangckak, Prakanong, Bangkok 10250 Thailand
Ph 0,700 0673 00T 365 + 0,080
L¥0 LA s L) Sl Environment Condition Termperatue 23 + 2 G
15 %RH
3.6 Reading on wavelength- Manganesze (Mn) at 279.5 nm. P w2
Element | Stanclard Value of BM | Reading | Eror of Measurernent | Emer of Measuremant | Uncertsinty &
gt {ma) i) s {ma) Calibraion Place: Emvironment Laboratory, DKSH Technology Limibed,
m
== — = L 2 P'tnidwvgs mBauubnkBiam Thalland
M £.29570 .29 00057 150 £ 0.007 =
65530 0,65 053 078 + 0014
Callbration By: Mr.Atachal Ngamchanat
Calibration Dade: 16 March 2023
The Method used: In house method, CAL-WI-48, base on ASTM D 1125-14 and D 536114
raceabilty: This cenificate |3 raceable to the S| Units maintained by CRM of NIST{SAM) through
CPRA chem Co., Lid, (ISONMEC 17034) Cerificate Mo, B38312, E3E313, 838116
Contlinue 5/5
INDUSTRIAL METRCOLOGY AND TESTING SERVICE CENTRE
= (Mr. Atachal Ngamchanat) {Mr. Mitinun  Srihawan)
T | P n Autharized sigratary
Tha semutts tm oy to Hhe Gem sestedicalbae salus s | Thes conificam s Bsurd e unts of messurenent scooning 1 e imemaional Syten of Ui (300 K provides raceandity of measeremen in
Achmertising the ReporTerificate and publicty of the sesulls seept in full s proh ke VTRbEn DETTHEION B Otad Mo e aoen TR Asabo o sy Myt S gy o il Ml it

‘Thea massremen] uncerntsinty st b e aranced srcartsinty which & obisned from P starded encerisinty mrpbed by s oresge o e k2
proRAde W sl Of confidance of mEpToaTINSl YK H I8 delsrined iR scroidancs with the Guics i Eosrasion of Urcatianty n Masssremant (GUNG
Thass resils may be secisd by devialons from specfed cosditens. The reaults retsle only 0 T fems fesled. calibrated o Eempied. Tha rpor shal

FABLMWTC 00 R d

Heed Office: Offioe/Laboratony Oiffice “mu—snumwwmrmuu
33 du 3 Tambon Khicng Ha Arglcs Bdorg Lusrg. Soi 10, Bangpon mdustrial Extate, Sulifesmadt R 196 Phaoryothin Romd, Chortuchak, Bangkok 10500, [ —————— .
Chingwit Pathurmthen 12020, Thalland A Musng, Chargwat Samdpeskan 1600, Thatsnd  Thariand 1 . '
5 St R, B, Pk, Sl 1O
T, (B4} 0 2577 9000 Tal. 15610 2329 167 m et 118, 116 -.mnmhmuqu 228, 5217 Fhna 188 P8I0  Trmd tﬂﬂ?ﬂﬂﬂﬂ‘)\]ﬂ&l
Fa, (880 0 2577 5009 6] & 2579 BS2

E-rvial ¢ furngsittis or th Wb becwssay tistr. orihy Dekvering Growth = in Asia and Beyond,

v : ssmalpegtisty o th CAL-FM-CH-0 13 Sep 22T

TETR
Cerificala MNo.. C24230059 Page: 2of2
Request No. 25-66 /0323 5/5 MTC. ACL. Mo, 387 / 66 Calibration Results:
3.7 Reading on wavelength- Nickel (M) at 2320 nm. Bafors Adjustment
Blernent | Standard NVatua of M| Reading | Ervor of Measurement | Emor of Measwernent | Uncertainty Standard Unit Ungar Calibration Coverage Facior
Comaction Uncariainty (£}
(mgld (meg [rmg) (%) fmel) Canductivity Solution Reading (k)
0.1001 0.103 0003 29 + 0013 26000  pSiem 245  pSiom 0500 uSiem 200 021 pSkm
] 5005 a5 0.001 010 £0.018 FrPrTSa—— 405 pSim WD pSem 200 a0 uSiem
Lo ld Ly o Ll M3 msem | 1085 msem 280 mSiom 200 067 mSiom
3.8 Reading on wavelength- Zinc (Zn) at 213.9 nm,
Element | Standard value of M| Reading Emcr of Measurement | Eror of Measurement | Uncertainty ARor Adusamant; - & 49
{me/l ol tmet) t26) (el Standard Linit Under Calibration o Coverage Facior Uncertainty {4
0050 0.4 004 00 20013 Conductity Selution Rasdng {K
Zn 0.300 0,311 0011 347 = 0013 26000  pSism 248 pllem 0200 uSdem 200 0.2 wSiem
0.700 {665 0035 500 2 0015 14130 pSdem 1413 peiiem i1} piom 200 a0 wSiem
ma mEfem 108.8 mEicm 250 m&icm 200 087 m&iem
Remark : The reported uncertainty Is an expanded wcerainky calculated Leing a coveracs raquazu\ o
Wikl gives. & Level, of confidence of approdimately 5%
Approved by.....
{Mr. Danai ) STVt Dheai
i 5"“““"'"‘“'“ i The End of Certificate
e Senion Tachpieekfficer
(Mr, Atipat Ratana) Acting Director of
Analytical Chemistry Laboratory
Issued Date : 15 Februay 2023
INDUSTRIAL METROLOGY AMND TESTING SERVICE CENTRE
End of Certificate
The resulis ralane only jo the Bemi Sevtedfcalbrmes or value smigrad I
ubeurtitio tha FeponCanificate snd publicity of tha sesuits macept in full ane paohibitd witlins wiilten, parrision & clisoed fom e gowemon of TISTR
FRLBL TG0 vt
Huied Office OfficasLabaratony Office [P ——
35 W 3 Tambon Khiong Ha, Amphoe KhlongLuang, 5ol 1, Eargpes indusirial Estate, Sukhurmwt flosd, 154 Phatomyothin Road, Chatuchal, Bangkok 10500, DIEH Teuhretgy Lmtsd —
“a'w Fathumthani L2120, Trailand Aevyphon: Mupng, Chongwet Samuipelen L0280, Thaland  Thailand v s Tt .
Tel. (46 6 2323 167280 est. 115, 116 Tﬂmm‘wuq":zz: =t g e - [‘aﬂa'}ﬂuﬂ?uq“
Fae (66} 0 2303 9165 P (0] 0 2575 B52
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Calibration Certificate

HSC-TI81TE 17
CALIBEATION 0081

CALFM-RI-03: 20 Jul M

5

-
Tunsndeudnmiadosinfuinaen P
Tttt
HREIRE T
ity KSPRIZ30M472
wilemataafio; CONDUCTIVITY METER qu: Lab 955 wameuedey: 16300356 Calibration Repor‘t
wrvsm () werIanDy (R
16 Mar 2023 TuneTda 16 Mar 2023 WHIER A & o i
Unk | Link Unk | i Exquiprsnt: ey Ressdution: 001 pH +
Ganars Manutuctrar  Matier Tz Mosial: SavenEany T 530 gt
= o 1. mrmmuyinuetos =B o Bewi e ERIER Ty Barh s
= =] 2 mvwsen ( gedladsoute, mulu-uanetod) @ O o sl
I o 3. e O - (6 wkod (On-ON Swich) 2 o Diase of Calibraticon; 24 Pty 202 Pagezaly
Lacaria Chasmizal Calipration Ladorsinry, Wetional Food instiig
= =] i I.‘, ey & =] Exvimremesnt Condticn Ambiont Tampsrtes; | #1415 | 0 Relasve Humiity: | B0 5 § &
[ [m] 5 wwwa (Display, Screan Contrast) = o it i R
Spscimpholomeisr ‘Conetion ol this Manuita of Calisrwsan
[m] ] 6. wsfulvivh (Babiery Backup) »= 2.5 VDG [w o P ——— I e e wﬁmmnmumnmnmmnnmmmn
[m| O T m&mmmm{wmmm o n] 2. Referenca Stardasds. | Canfied Relarence Matrial
(] [u] B mramtefu (Wavelength Check) [m] o sinmeis Sarlal 110 Ho, Mauagiuess Corgliasin Ho, Dus Daty
o o o ummarullan (LI < 3,000 hour) o [u] 21 O Voitage Calzrmior IO Flisa Fe ko 7 dana D02
10, uwearrullaus (Visible < 5,000 22 Oupl Timiracnany: sz P coaET WOckew
2. 2 n v f\.” s o) &) i 1% Therorhge Meter MELETH M PONPE 430 QRZZ-OANE I Aprd G
a a - sovimumedious (Caroussl Modus) o 8] Ciatifen) Biolunience Mturial Lo Mo Manufaciurar Baiy
Eanis Coe
BH Maiter and Conductivly Mater 2.t H o 4000 [Pemary 4 bafler Bokisas ALEH0E [, FHMLE B Augut 2034
= 0o 12, aTnes | Electrode and Connection Cable | = o 2.5 04 b Por $.865 [Paimary 4 bublr Briuar] a1EE07 Az PHETLS # g 224
o o 13, sshusmsassnulu Electrode (Level KCI ) o o 246 o bafer 10,01 [Primary i bafler Bokron] 818008 oachen FHZILS 8 Al 2055
3.7 pH bt 700 {Sinrierd g bufler Solybon) L Pachen FHIOTLS 8 hugue B12S
n u ) m"ﬂ u D A Thin cartification (s aceabls 1 The Imsmatonsl Syssen of Une J5 4
O [m] 16, wriuluinTnan (Stard) a (m] 2.1 ramamaras o2 1 gt HETTIGSTE 17005 Laboratory Acordban ol Calibvuton Mo 5004
Tirticlimenter 3.3 Iretumarts ho 2.7 LT ) MSTTIETS 17005 Laboratny Acoredsas of Calibration Mo B08T
o o 16, g i iNo o O 23 brmingmanis o 23 Frmugh MECTIR-TIS §7090 Labortnry Acoredion of Colibration Ho.did
D D ‘1, ' . " P- 251 'F 3.0} D D 1.4 Carvad Rawmreace Masrslho. 24020 Tt iz mlill_ﬂlllflml:ﬂd-wmml-lﬁﬂm
gm‘rﬁr"ﬂhwmm1wlﬂnm1m!‘
D n 1B. ANnw Pm' Bum n u 3.2 Cariifmd Materencs Mawrial Ko 27 et b= Eﬂ:sﬂn;i:s:c‘-m ::J::E\:E aﬁﬁ%ﬁé?}‘
[u] o 19, Function Rinsing end Dosing u] [m] e 1 50 1703 ot BOEE 1128 i
= o 20, Mmm’m O o 4. This centificals was catifiesd only For 18 Nt B st GORIN.
hlllﬂT ™ '1“2&.1'{:1" ﬂﬁﬂﬂ”"ﬂ 3. Teim rosaf of calibracion wos found accamie a8 ehows ondpie ard place of cakibrion oy
A s
- FC54012 Birdion: 01 DRa: 2045 ﬂ"
A e et ; Service Enginser
Bubtraerd Rowd Bargib. Frewsheeors Bagich 10287 '
o ! enaslumunu

REG.TETI8 1028
CALIBRATION D361

Calibration Report

Cartificate No.: I BAE-DD-01
Cartficats Mo, FHARS
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT COULTD,
Eguipment: H bt Memcistion: 001 pH L
Address: ¥ §oi Udomsuk 41, Sukhuamvit Road,
Wansfacnirer Mo Toedo Mol Sevensawy TMS2 gt
Bangchack. Prakhancng, Bangkok 10268
Sarial Ko sz Typa: Barch iop
0 ki ME AT 19 DGERD
nois
s Diate of Calibration: 4. Fuysanry 2053 Pagelors
‘Calibration Fesults:
Equipment: ek oz el £ Calibragion of i Mesar { Marusi Tempatsiure Campenerion st 2570 |
Manufacturer: Matilar Tolsdo [e— 0E Vokage Standard Awurage Iedicaior Reading Uncariaisly | Sowamags Facine
L i) B BH LEL ] 1E]
[ ard1En an ] ] zm
Model: Sevenlasy TM 520 pH 3 A1 = e Bk 200
+ 1T 17 408 58 i
Serial No.: 1231188210 3 Frer = [T ) am
¥ fia o T a3 im
1D Na.: UAE.WAT.0102853 o st = i L 20
in ATT 8% “ATF 1000 LE] 20
12 Ll il 200 L A0
Order No.: 2aeinda 19 A4y - 1800 [ am
2. Calbraticn af pH Mster with Dlecirods | Manusl Tampersture Compansation st 355 |
Operation No.: ZE4E-001 Eaulpment:  gEmciuie Tyee  Cambines Beciads
Manufacture:  Aesier Tolria Mzdat  inlas Soe
Date of Receipt: 17 February 2023 Bartal ha.: WEm DNo MR
Parformanss of Estineds system  [Thvis. Pt Calbeben ol 5H 4, BH ¥ and pH 10)
Date of Calibration: 24 February 2023 =
CartiTied Vakis AR Nty ek - Eorehrige Fuctor
W6 i = L 1£pH) k)
INE 4006 ani 6 B neory F17
Calibrated by WrWorpoh Sookiang Approved by — = — e ==
Sclumint { M Nuttmpad ) 10004 W 40 [ [ 280
Spacialiss. Division of Callbration Laboratony 6885 (L] 15 - [ ze0
Diata of lsus: 24 Fubrunry 3023 far tha Technical Taam
The e far s prabubilty of . LS
This Cartbonta i tiusd i ccadancs with he condions of accrdiietion granisd by tha Thal Lai Accrchinian Scer which sy assaesd
 rmawassnant capazity of e Wborrony nd 1 TRcasbily 1 MeEogREes nal Eargay ard ¥ e SIS 0 MESHUTHN alDe] o tha I-'ﬂ Mr’
canmapanding naiional standaxis bisorstory. This cerificais may nst be seproduced ofer Tan i ol cuoeg with the prie witen spenesl of e .
oot il cneres FoC8-012 Ravisien: 01 Dati: 20-04-65 ]

F-CE-038 Rewiviorc 0] Dates 20-04-65
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Calibration Report

Certificate No.: 2301845-001-01
Equipment: Digital Thasmometer with BTD
Reslution: 0.1 ¢ Model:  SevenEazy T 520 pH

Serlal Mol 1331155210 I0: Mo UAE WAT Q10,2555
Manufacturer:  Metiler Tokada

Date of Calibration: 24 February 2023 Pagedaf§
Location: Cremical Cakbration Labaratory, Natioral Foed InstRute
Environment Conditiomn Ambient Temperature 5% =1 %

Relative Hurmidity 40 % £ 3 %

Condition of this results of Calibration:
1. Calloration Method @ = Tn house method: W-TE-0ZS by comparson with standsrd thermameter.
- The Calbraticn s determined by comparing with a known temperature
from & standard resistance thermometer.
= The temperature scale in use ot this laboratary is the International
Temperature scale of 1950 { 17590 ),
2. Beference Standard Instrument
Instrument: Mo Sarial Na, Cartificate Mo, | DueDate | Through
HANDHELD THERMOMETER. 1523 pabl ol
Pltinum Resistanca Thamssmeter (PRT} SEITH BITIIT
Suppoit Equipment : - Low Tempéeratune Bath (Micro Bath), Model: 7103, 5/MN: A9538,ANES ABS1EL,

PEL-T DBT3ES | O7-Jure3 | TISTR

3. This certificate s traceable to Intemational System of Lnks (51 Unts),

4, This certificate was certifisd anky for the mstrument we: caibrated,

5. This resull of Calinration was fund accurale as shown on date and place of calbration only,
&. Condition of Calbrated item | Good

7. Resukt of Calbraton : Wehout adjustmant I:l After adjustment

w-mfe'i&’
F-C5-042 Revision: 31 Debe 20465

EEER g T TSR EE SR TER T
& MU e N s s I T
ol

Ti=-118 1
CALIBRATION D81

Calibration Report

Certificate Nou 2300E4E-001-01
Equipment: Digital Thermometer with ATD
Resaktion: QU °C Model:  SevenEasy TM 520 pH
Senal Mo 1231155210 ID Na.:  LAEWAT DIOf2553
Manufacturer:  Mettier Toledo
Date of Calibration: 24 February 2023 Page 5ol 5
Calibration point: 15.0, 250 and 350 %

Callbration result:
- The prabe was immerssd in liquid hath or dry bath &2 minimum - depth af 120 mm,
- Description of probe, model ;- N: -
[mansion of proba : Diamster 9 mm, Length 120 mm.,
Sheath material ©  Staiiess Steel

UUC* Reading Standard Correction Valus Uneertairty
°c) Temperature (°C) °cy + (g}
15.1 15,015 -0 011
=4 25.014 00 011
351 35,016 01 011
bate:

= LLIC™ ; Urit Lindar Cakbration

The report uncertainty of measuremant was basad on Fandard uncerainty multiphed by coversge Tadtor k= 2,
praviding 8 level of confidence of approcimately 95 4,

o N.M‘C‘Ld:r_

L5012 Hawinkon: 01 Dite: 2004-80 i
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ตรวจสอบไฟล์หน่อยนะคะ ว่าตอนจัดหน้ามาครบหรือเปล่า ตรงนี้ไม่น่าจะเป็นหน้าว่างๆนะคะ




