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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 |Crifice Transfer Standard Total Suspended Particulate (TSP) Andersen Instruments, Inc. G25A Jiranatee Associates Co., Ltd. COF-002-66 14 Jul 23 13 Jul 24 -
Calibrator Particulate Matter < 10 pm (PM,g) 1901
2 |U-Tube Manometer  Total Suspended Particulate (TSP) Dwyer 1221-36-W/M Technology Promotion Association 23P1402 9 May 23 8 May 24 -
Particulate Matter < 10 pm (PM,) - (Thailand-Japan)
3 |Air Flow Meter Particular Matter (PM, 5) Mesa Labs DeltaCal DC1 Innovative Instrument 23-AFM-187 30 Aug 23 29 Aug 24 -
158850 Co.Ltd
4 |Aneroid Barometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 23P1860 2 Jun 23 1 Jun 24 -
Particulate Matter < 10 pm (PM,) (Thailand-Japan)
Particular Matter (PM, ;)
5 |Dial Thermo-Hygrometer Total Suspended Particulate (TSP) Barigo, Germany - Technclogy Promotion Association 23H1201 5Jun 23 5Jun 24 -
Particulate Matter < 10 pm (PM,) (Thailand-Japan)
Particular Matter (PM,,)
6 |Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific a2i UAE Consultant Co.,Ltd. 13112023 13 Nov 23 12 Nov 24 -
1182920005
7 |Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 01112023 1 Nov 23 31 Oct 24 -
1182920006
8 |Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific a2i UAE Consultant Co.,Ltd. 03052023 3 May 23 2 May 24 -
1182920007
9 [Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Environmental 42C UAE Consultant Co.,Ltd. 03052023 3 May 23 2 May 24 -
Instrument 42C-76412-383
10 |Standard Gases (Mixture) Nitrogen Dioxide Airgas EB0143262 Airgas an Air Liquide company EO4NI99E15A01D3 21 Jun 21 21 Jun 24 -
2015PSIG
11 |Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific a3C UAE Consultant Co.,Ltd. 03052023 3 May 23 2 May 24 -
43C-0607415779
12 |Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific 43C UAE Consultant Co.,Ltd. 07042023 7 Apr 23 6 Apr 24 -
43C-0611116459
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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
13 |Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific 43C UAE Consultant Co.,Ltd. 03052023 3 May 23 2 May 24 -
43C-62236-334
14 |Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific a3C UAE Consultant Co.,Ltd 25042023 25 Apr 23 24 Apr 24 -
43C-76465-383
15 |Standard Gases (Mixture) Sulphur Dioxide Airgas EB0143262 Airgas an Air Liquide company EO4NI99E15A01D3 21 Jun 21 21 Jun 24 -
2015PSIG
16 |Carbon Monoxide Analyzer Carbon Monoxide Horiba APMA-370 UAE Consultant Co.,Ltd. 08122023 8 Dec 23 7 Dec 24 -
YRLHTB7G
17 |Carbon Monoxide Analyzer Carbon Monoxide Thermo 48C UAE Consultant Co.,Ltd. 08122023 8 Dec 23 7 Dec 24 -
48CTL-65506-348
18 |Carbon Monoxide Analyzer Carbon Monoxide Thermo 48i UAE Consultant Co.,Ltd. 13112023 13 Nov 23 12 Nov 24 -
CM08140004
19 |Carbon Monoxide Analyzer Carbon Monoxide Thermo 48 UAE Consultant Co.,Ltd. 03042023 3 Apr 23 2 Apr 24 -
1182920019
20 [Standard Gases (Mixture) Carbon Monoxide Airgas EB0143262 Airgas an Air Liquide company EO4NI99E15A01D3 21 Jun 21 21 Jun 24 -
2015PSIG
21 |Wind Speed/Wind Direction WS/WD Scarlet Tech Ltd. WL-21 Thai Meteorological Department 119/24 13 Mar 24 12 Mar 25 -
2111DR0041
22 |wind Speed/Wind Direction WS/WD Scarlet Tech Ltd. WL-21 Thai Meteorological Department 098/24 22 Feb 24 21 Feb 25 -
2111DR0052
23 |Wind Speed/Wind Direction WS/WD Scarlet Tech Ltd. WL-21 Thai Meteorological Department 121/24 13 Mar 24 12 Mar 25 -
2111DT0058
24 |Wind Speed/Wind Direction WS/WD Scarlet Tech Ltd. WL-21 Thai Meteorological Department 096/24 22 Feb 24 21 Feb 25 -
2301DR0024
25 |Sound Level Calibrator Calibrate Sound Level Meter Larson Davis CAL150 Innovative Instrument 23-ACT-067 12 May 23 11 May 24 -
(Acoustic Calibrator) 6307 Co.Ltd.
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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

26 |Sound Level Meter LA«‘ Lhe Lqua her Lamaso Lasor Ladn Rion, Japan NL-62 Sithiporn Associates Co., Ltd. ACL23183 8 Jun 23 7 Jun 24 -
\doasuniu 00511776

27 [Sound Level Meter Licq 1 e bnca 26 her L Lnoor Laan Rion, Japan NL-62 Sithiporn Associates Co., Ltd. ACL23151 9 May 23 8 May 24 -
\dueTunIn 00901739

28 |Sound Level Meter LAeq 1he L,\Eq 20 o Lamase Lagos Lagn Rion, Japan NL-62 Sithiporn Associates Co., Ltd. ACL23150 9 May 23 8 May 24 -
\FueTunan 00511775




]

IEANATEE ASSDCIATES Uik,

Frmster s £
L4150

Pefek s 7.1V S Wil Frairn. Bargenind.
gk 3000 Thwdanch

S Dtk
MACASUREMAERT ITEM

RECEED DATE
PAEASURERENT AT
1558 DATE

FRVIROMRATATAL COMDITIING:

g
ARCTRIRS rARTIYIA by e &
LTE UBOAEL IP0ERI0I7 ﬁ'\
NSC.THLTS DAG2Y
B A N&L = TI51 = T15 17025
CALIBRATION D367
Fizw resaruTrTIT RSaralary
Cokbection saraces SwparTean
CERTIFICATE OF CALIBRATION
Page ! of I Pages
+ Top Leasi Onkea : ‘s
: A T Ovifce s vy diete s oAt ot
=t d 2
ey Weeter] bl (AW, The WHOH o)
LA ARV 08T T—— N
Ul ey
© Uritied Arabyst a5 Engiaee g Comiulen Lo Ll Phin reviycEi R prosices o frocrab#te ol The

H1 S Uekrvrab 41, bt oo, Basgchah, Firabvemasy.
g 150

7 dd 3T
1d b 3003
RLEVE

ATERREE CIRETISE b1 the mseraETy e fokaws

Tempanitare
Falwran HaTesey
oo pharic Pramurs

CAUBRATION EORTHTION |
Frevasgminsing
WeanETen LA

1330830 T

+ Dbt 1 mdee) comiiiaen

spabees of Lok S froogh the VI Nasoes
1oy a i Cartpeat
oveber
: of
Phe réported o meanrmmer baned

mmmwanmwmr-mlmm
vkt of Bieanrmest

- Susde 82 te s EVOn 2f Wcanety i
e

mwmmmmnm © 4l 54 5AAH

WOTND: The erTHicute i salet.nty 43 M e calivated oo 58 nd pans o colemtion,

THBUILATION OF BESULTS:

Tha tabln oot oage gve v mannd whin

i bridied by

L] i rawit Troghag
B M Mg Lavtiaengbel

N%Lg

nmuw\.\mﬁ> .t

Cabbratien Depatrment irsiger

THIS CENTIRCATE REPORT BAAT NOT BE REPRODUCED EXCEPT IN PULL UNLESS PERRZSON FOR REPRODLCTION HAS SEEN OSTAIKED

NAC

IIBANATEE ASSOCIATES CO

I ATITING FAOR THE LABIRATORY

Carriraation of Conflate of Lol ion Wemles COF-322 -5

ERSLIEE RENT RERATS

Page 1ol ] Bage:

Thee Qefice gan faw device win

the Starzars Ratary

Plater zctx Wieier]. Tra Hamis sryan cusd 5o

e in e orsters Ileﬂnwdwmmwli (WLSIIH’NM%H! anepd pempearae pad srandand pregie seipeciuly.

Tatatn 1: Thas rgasis of @ Rancierd salsivson dxta

Flow rate | Pmmers | Tempersicrs | Tempersics | Apmebe | G Oetis Searedard Foow [
M Pal may el ¥ "
e | g * % e | ko i
] [ LS ehgd e 5600 L& LITY [
1 na | mamm ) s BL3 xzm 17m8 s
1 Liz 00 v e AL e 0w 1087
a 11 | isame =n FzeT 30033 sy Lden 11
o B 14w | mapes I o s T TN 1383
Shape fu] L
internapn R
Carmemron o e i 0588TY
Unzartainy e ams  mimn
Tabde 2= The rata of gactenl calbranee dats
| Florw rae Peessare | Tamperatare W g rvaner | g Delior Hazrard Fizw 2]
iy IPa] [m| ¥
L] g ki b3 s el
T [ T e AW | mem 1sd | omee | [T
@ nay TEA D6 e Eetl] R N ] R
1 L AR . B ™ LI 45 1900 1481
4 117 T DO B et m [ 1 118
5 1818 TER 8L T Fatd s T 1573 1LI5T
lags =i i diies
imiermpe |4 nan
Eatiabon aofiert & nass
ncartabery =2 oses  wfimn
la

United Analyst and Engineesing Consultant Co., Ltd.
3 Bel Udomeuk: 41, &mhmﬂm!—wlm

e e v

e v ey cemy TOL 0 2763 PAIA Fis 0 2763 2800 waw.

I s e 9

,..ffen..:.r'.'.i.ﬂ(y._a Zetd

- -
W MULTI-POINT GAS TEST REPORT T
| TestDats - May 32023
Standard Gax Concentration Dilutor Detall
Sulphur Dioaide {507} PPH Msnuiscturer ; Thermao SCIENTEFIC
N Charle (RO E PPM Mol - [
Methane {CHa) = PPH Senal Namber 110540071
Carbon Monmade (C0) SE48
Cyfirdir hc. EBD143362
Evpiration Dt Jun 9,304
Multi-paint gas test dats
AnsyRer
Reference Value (Dps) Display {ppt) | D¥PETENE EOr [Perent Evrar| [ Emrox |
(P T [E] &0 [ [ [
Lewed 3 [20.00% 1000 1813 130 1 F¥L]
lewed 1 [4500% 20,0 2811 110 055 055
Lowed 4 |60.00% 3.0 3.5 150 L] 050
§__[Bs00% ALD 300 nan aan 5,60
Ramas : Mapsering Range 500.0 ppis Average [iferesce (%) [X5d
‘bocegtable Limk 3 5%
[MultiPaint Gas Test Shart]
& Multi-Point Gas Test Chart
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MULTI-POINT GAS TEST REPORT
TestDate 1 Apr7,2023
Equipment : Gars Arakyaer {505] Modal : A%
Manefacturer:  Thanna Electron Corporation Serial Number AICOE111 15453
Diutor Detail
PP PMamsdschurer © Thesmis SCIENTIFIC
PRV Model 188
PEM  Seral Number L1E0540071

Roeference Valus (ppb) ”‘"‘“l::;""" Diféerence Erar | Percent Eror | [% Exvor |
Leved [ {Teen oo oo .00 nog .00
el 2 Jonore [T %] [T 180 85
el 3 000 2000 2015 1,50 [ LM
Level 4 00 w017 (B [y 55
[Lewel 5 00 A00.0 4001 a0 003 [
Remark : Moasaring 00,0 pot Fminge Diference (%) 13]
“Acteptabic Link 4 5%
o
awo -+ 1 ] n_]
i o N 1 ! S
0 T I I E— ¥ [T
i = | 1= I ]
20 | S i 4
el I | 1 l—: [ E—
o = —
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Test Date

Equipment :
Manufactsner =

MULTI-POINT GAS TEST REPORT

iy 3,2023

s A hrver (504)

Standard Gas Concentration

Sulphue 4458

Nt Cheide (O a55q
Mathar -

Carbors Monmeide {00) 988
Cylirder b, ERCI43262
Espiration Dabe Jun 34, 2034

Thema Envimnmental [nstruments

FPM Sarial N har

Muiti-point goe test dats

“3ac
$ICH21I6-3M

Thesvie SCIENTIFIC
5]
LIS

Lirvel

5

[

Reference Value (ppb)

Anmtyzer RPAY | oreranen Exror

Parcast Eror

[# Exvor |

Lpps}

Lo

Remark : Heasurmg Renge

Anaknr DS IFREL)

Average Diffusenca

Muilti-Point Gas Test Chan |
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MULTI-POINT GAS TEST REPORT
Test Date 1 Apr 25,2023
Equipment : Gas Arakyzer {50 Mnded Lile
Manufacturer :  Themma Envinenmental Instrumernts Serial Humber : 43C-7E4E5-301
Standard Gas Concentration Diluter Detail
e ide (5 HEE FRH  Manufacturer Therma SCIENTIFIC
4554 PP Mol 196
PPM Number 1180580071
.8
Cylinder Mo ¢ EBOIATIGZ
Esxpiestion Date | Jun 34,7004
Multi-point gas test data
Analyzer 3 :
Reference Value [ppk) Binpley (pb) Difference Errer [Percest Eror|  [% Error |
[ an 0.0

Level 4 180.00% “na
Level 5 Jen. oo Al [
P Measuring Farge G000 ppb hvenge Dilermnie [%) 0.55
= - |
§ ey 1
i .
¥ o . -
H | ia- - - —]
100 - 20 3 4o =

Calculate by

walk
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i e Adrgas alty Gy
ms Alrgas U, LLC
\ 630 Uahed Drive
puprorpe menlvosiy Durham, BC 17713
sinpm.oom
CERTIFICATE OF ANALYSIS
Grade of Produet: EPA Protocol
Fart Number: EDAnEZaE1 540103 Radarercs Mumber:  122-402135167-1
Cyfinder Mumber:  EBD143282 Cylindar Violure: 1444 CF
Labarslary: 124 - Durfam (SAF] - NG Cylrder Frassure:. 2015 PEIG
PGVF Mumber: B22029 Wahe Cutiet: 660
Gas Code; ‘GO,NO N, 502, BALK Cerification Date:  Jun 21, 2021
Ej ion Oadn:  Jun 21,
Caslloaiion parn @ secnedsnce wih PR, Trsay Prokecd for Aag Gemaza: 0Ty cocaranl B
001 R he
e L R e S e s e e
tows adea o,
Da Mai = bz | OE a7
ANALYTICAL RESULTS
Campanent Raquasied Agtual Tetul Ralative Assay
[ Concentration Method Dalis
O 2530 PPW 45 54 PP G 4% MST Taceane TeAzeE. 8
NITRE OXDE 4000 04 PP o - 1:4% MIST Traceane mmﬂ:ﬁ:gg
::::?»mm 103 PPM £8PV il +-10% NI5T Traceabls SEA AT, DA 1IN
MOHE 1000 PR 848 PR o %
o P ¥- 8T MIET Traseabin DA
i i CALIBRATION STANDARDS
pe it Cylindar No Comcantration Uneartainty Expiration Dt
MR b COTAOR ABEE PPW NITRIC OXIDEMITROGEN H-10% Fabi (03, 2025
PR 1EE Darsazs 491 PPM NITROGEN DKHIDEAR - 20% Fab 20, 2020
GUE  apazrsnm CCHOSSE! 4348 PPMNITROGEN DICODEMTADGEN  =f21 Feb 18, 2023
WTRM  SE0T1043 CO4TRNT 4302 PRM SULFUR GIOXORNTROGEN 0% Jun A, 2z
KTRM  HmIDE CCAMGTT  90.6PPM CARBON MONDXIDERNTRCGEN +rad% W 14, 2025

Aralytical Principle Liat Multipoint Calbestian

Micolst 8716 AHAS21333 CO FTie Jan 09, 2021
Mecolel G700 AHADBI1133 KO FTR Jum £ 2000
FECOAE! 6700 AHSIRH X3 KO FTIR oz 5, 2020
Fcoisl 8700 AMAOR11332 502 FTiR e 53, 20
=

Trind Data Available Ugen Bequest
NOTES:PO 5221002807
GRCISE WT: 2040k

NET WT. 4.73g

The analytical test results reponted on this cartificate relate enly te
the oylinder number specifiad s5ove. This concludes the tess repoit.
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MULTI-POINT GAS TEST REPORT
Test Date : Dec 8,2023
Equipment : Gas Analyzer (CO) Model : APMA-370
H HORIBA Serial Number : YRLHTB7G
Standard Gas Concentration Dilutor Detail
Sulphur Dioxide (SO2) 44.68 PPM Manufacturer : Thermo Scientific
Nitric Oxide (NO) 45.94 PPM  Model : 1461
Methane (CH4) - PPM Serial Number : 1180540071
Carbon Monoxide (CO) 984.8 PPM
Cylinder No. : EB0143262
Expiration Date : Jun 20,2024
Multi-point gas test data
Reference Value (ppm) “"“"“’:"""" Difference Error | Percent Error|  [% Error ]
Level 1 0 6 .6
Level .7 .7
Level
Level
Level . . X .
Remark : Measuring Range 50.0 ppm Average Difference ( 2.68
:Acceptable Limit + 5%
Multi-Point Gas Test Chart
50
§ 400
=
._g 5
° o
g
s 7
&
0
0 50
Reference value (ppm)
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IE' Unitad Analyst and Engineering Consultant Co.. Ltd.

Ll 3 Sl Undorroaok 41, Sukuredt fioad, Bangehak, Prakharong, Bangkos 1560
o e, Tel 012783 FAZA Fa 0 2763 2600 www useconsutart com E-mall: saeunscons.iiant com

MULTI-POINT GAS TEST REPORT

Test Date : Dec 8,2023

Equipment : Gas Analyzer (CO) Model : 48C
+ _Thermo Envi Serial Number : 48C-65506-348
Standard Gas Concentration Dilutor Detail
Sulphur Dioxide (SOz) 44.68 pPPM Manufacturer : Thermo Scientific
Nitric Oxide (NO) 45.94 PPM  Model : 1461
Methane (CH4) - PPM Serial Number : 1180540071
Carbon Monoxide (CO) 984.8 PPM
Cylinder No. : EB0143262
Expiration Date : Jun 20,2024
Multi-point gas test data
Reference Value (ppm) ‘“"V::;':')s""y Difference Error | Percent Error|  [% Error |
Level 1 Zero 0 08 . .8 .8
Level 2 10.6 .7 .7
Level 3 20.9 .3 .3
Level 4 30.7 A .3 .3
Level 5 . 40.0 .0 .0 .0
Remark : Measuring Range 50.0 ppm Average Difference (%) 2.61
*Acceptable Limit £ 5%
Gas Test Chart
50

£

2 400

g

B 7

H o)

8

5 6

<

4
0 50
Reference value (ppm)

covmrreBe e DEG S ... 2023
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Va E Unitad Analyst and Engineering Consultant Co.. Ltd.

] 3 S Udormek 41, Subhurwit Mioad. Bangchak, Prrakhanong. Bangkok 1080
me Tl 02763 T Fax O 2763 2800 wwwuseconsuftar com E-mak seeluecomsiian com

MULTI-POINT GAS TEST REPORT

Test Date : Nov 13,2023

Equipment : Gas Analyzer (CO) Model : 48i
H Thermo Scientific Serial Number : CM08140004
Standard Gas Concentration Dilutor Detail
Sulphur Dioxide (SO2) 44.68 PPM Manufacturer : Thermo Scientific
Nitric Oxide (NO) 45.94 PPM  Model : 1461
Methane (CHs) - PPM Serial Number : 1180540071
Carbon Monoxide (CO) 984.8 PPM
Cylinder No. : EB0143262
Expiration Date : Jun 20,2024
Multi-point gas test data
Reference Value (ppm) ‘"a":e':'s"'ay Difference Error | Percent Error|  [% Error |
Level Zero 0.8 .8
20.00% . 10.7 7.
40.00% .| 20.9 .9
X 30.7 .7
80.00% . 40.0 .0 . .
Measuring Range 50.0 ppm Average Difference (%) 2.79

Acceptable Limit + 5%

Gas Test Chart
50
E
g 400
=
2 7
2
2 09
S
] 7
<
0 oz
0 50
Reference value (ppm)
Approve by

13,...Nov ;. 2023
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MULTI-POINT GAS TEST REPORT

Tast Date + Apr3,2023
Equipment Gy Anaber (0] Moded :
Mamufacturer ; mid Soiendfic Savial Numbaer

Standard Gas Concantration
+1.68
&5.04

Therso Scentific
146|
1180540071

a54.8
EBOLAREY
T 20,2124

Muilti-point gas test data

Remark ; M
Acceptabie Limk

P

Anafyzer Cigglay

Paga 1of 1
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» 30 Uahsd Drise
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CERTIFICATE OF ANALYSIS
Grade of Produet: EPA Protocol

Fart Number: ED4NEFEE 1 BAD1D3 Rietarencs Mumber:  122-403 -

Cyfincer Number:  EB0143282 I:jlll'\lﬂer\'ﬂn“ﬂ: 1444 :F1351E'|"1

Labarslary: 124 - Durfam (SAF) - NG Cylrder Frassure:. 2015 PEIG

PGEVF Mumber: B22029 Wake Cutiet 660

Gas Code: CO,NO,NOX, S02 BALN Ceriification Date:  Jun 21, 2021

Es ion Dato: Jun 21, 2034
Caslication perkrmed @ secosdance s TPA, Triaastily Probocol for Aatay b Corioaton of Gasesus Calbraion Sawsds 202 cocaTar
mi'!'sll.wnr\-MMzmmwmmmm.muMhm.h.:r_gmu .
roartsimy by St batw w3 okl RO AW 1 A ] T, which BRET 108 555 8 s i maion rciarm, AB
cosomialises are o

®

Do Mok L {; plemdu1 b 1 DB a7
ANALYTICAL RESULTS
‘Campannt Raquiiied Actual Protocod  Telsl Ralstive Assay
2 Concentraion Mathod Datas

WO 4500 PPM =598 PP <3 - 1.4% MST Traceass o6
1ARIE!. DA 2E

NITRIC OXIDE 4300 PPM 54 PPU o e 1 4% MET Taaconben SOM &I, DAR 1T

ﬁmmmwns 1-;;5 PR 4 5 FFM G +e 1.6% WIST Tracanbie e ABIH, cAg1EE

PP EB4A FPM o -0 MST
sl i T MST Tracesbie I
CALIBERATION STANDARDS

Typa Lot IO Ciylinder Ko Canzaniration Uncertainty Exgirstion Data

WTRM 2008100 CoA0E AR PR NITHIC OXIDELMITROGEN [T Ty Fob 07, 2025

PRM 1M Damsazs 991 PPM NITROGEN DIOXIDERR 0% [

Lz A4 EIEE DCE055E 4348 PPM NITROGEN DICRDEM TAOGEN 2.1 Frb 18, 2223

KTRM 88071043 Co4TARTT 4302 PPM SULFUR DIOKEOIENITROGEN 0 a7, 2023

KTRM  wmore CeABITT U305 PP CARBON WONDXICENITACGEN  «R0A%

TR SEAL FAM ot BGM noted abave is a0y s reereacs i3 i GV 1580 i he masy and saf pad of e

ANALYTICAL EQUIPMENT

InstrumantMabn Mo e Amalytical Frinciple Lt Mullipoint Calibestian

Micoist 8700 AHALS1A33 CO FTim O, 369

Pcolel 5700 AHACHZ1233 WO FTIR June3 2020

Picoéal G700 AHEDR I3 WO FTR Jum i, 2020

Hicidal B700 AHSRI31E BO2 FTIR 83, 2651

Trind Data Available Uges Moquest
MNOTES: PO 8522 1002807
GROSE WT: 2840k

NETWT. 4.73g

The analytical test results reposted on this cartificate relate only ta
e cylinder rumber specifiad shove. This concludes the tess repont.

ACCREDIT ED=
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THAS METEORMN OGICAL DEPARTMENT
@ 4950 Sukhummvie, Bemgua, Buaghek 10360 Tel, 0RF-454-2804 8- 15090445

Calibration Certificate

Ismued by Galbration & Test Section : Mmsorological instruments Bureaw

Dateof e 13 Marck, 2024 Conification No. F1924
Page 1 L af &
Okject : Windl Speed & Wind Dirsctin Duls Logger
Manutssiures - SCARLETITECH
Typa WL-21
g Code 3 Wirnless Receiver FTIOR0DAT
Wind Barsar FISADTO0NT
TCamsiomar Linkexd Anaiysi and Engineering Consuilsnd Co_Ld,

B Soi Uk 41, Sukbumsel Raid,
Banguhak, Prakenong. Bangkok 10260,
Cafbrtion Condiion | Tempersium 251 ®C Bammetrc Fressurs 1MoE s

MATIONAL STANDARD WIND TUWNEL \Wind Alolt Piotting Bosd

Micromanomaler  Theodor Fradnchs FOOS Benai ba. 59107118 - HOOR GAGE ND 1428
MIET. Test Relerencs Mumber T3H241480 Sannciand Voo a1 - 50 e

+ Ukrpsonic Anamamatar Motal DA-SS0-3TY tsareor TR-9OAH)

Sanal NumDer 110730029 - (Rened 1 20620566)
JAPAN CIUALITY ASSURAMCE ORGAMZATION Sender vislociy m 0 - 20 misec
STANDARD THERMOMETER Thasdcr Friecich @ Dry o B380M4 Wel Mo, B350/
‘s, iesio §45 Serial Mo, Q2B4EDST - Thermaschnaider No. S 1BE12

ETANDERD BARDMETER 1 Diigita| Baromalar Vaisala Tyoe

Curbread L | Hﬁh‘wﬂr&_
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Certificate of Calibration
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Calibration Certificate

Exquipment : SOUND LEVEL METER

Manuincturer :

Muodel ¢

Serial Nou: 4

0 N UAEFFM.0822565

Condition As Found : GO

Customer : UNITED ANALYST AND ENGINEERING CONSULTANT (UAR).
1 S0H UDOMEUEK 41, SURHUMYIT ROAD, | .
BANGCHAR SUB-DISTRICT, £
PHRABHARONG DISTRICT, BANGROK 10260 J
THAILANIL i

Ll

Location : = =

Amblent Temperature : (23043} e

Pressure @ (1013 &) ) klFa

Relative Humidity : 500 a0} %

Received Date : 20 MAY 2023

Calibration Date : 0708 FUNE 2028

Dhate of Issme = M JUNE I3 |

Calibrated by : Nathakor Fisuipaisan

Appreved hy : 2
,: " mﬁ:——"
]

{ Thenakal Peichurai

This cerificate is issued i acoondance with the requinements of [SOVEC [ TU25 sjandend, may pol b reprodeced
on Laburainry,

wther than in full, except with the prior writien approval of s hesd of
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SITHIPQRN, SITHIPORN ASSOCIATES CO, LTI
Lo CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cere. No. ' ACLINIER

dob Mo 1 VOSSADH

Fages 1 2uof%
Calibration Procedure TR

Calibration Method : 15351

Thiis cquipmend was calibrmied by based on IEC-61672-3 tmiqjﬁ“ammm meier (SLME

The 510 had tests 1o Acoustical and Flecerical sigeal tests of wilh Anechaic chamber and Referenes
Standard Instrumeni=.

Fo et rests ol each lseins were munde by abservasion of ench Instruments displiy e also with SLM: dispiay,
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Waveform Genemator I3TI0A MY 076
Waveform Cenezator kELIEE) MY31302742
Driggivad Multieter THEIA MY53220004
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Programmable Asenumor BAAT-101 B21HIT14
Condenser Microphone A8 20770
Mensuring, Ammplifier NA-IKAl ELLLLL

2, Thats resuli af calibration wes frund sccuraie as shown on daie and place of calfeation for thiscalibrated Bem oslv.
3, This eevtificaie ts waceable in the innal sy=stem of il maintained ai :

3.1 Wational Institere oF Metralogy (Thailanil ).

1.2 Thailand Institute of Schentific md Technobogicil Risseh (TISTR),

QF-TE 120 -0
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SITHI _PDR N, SITHIPORN ASSOCIATES CO,LTD.
i b CALIBRATION LABORATORY

Convnuation of Calibration Certificate

Cerl. Mo 1 ACLIIIES
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Pages : 3ulB
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HiHHI 11z d 03
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For > |0 kfkz in 20 kifz [ 03 b
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11, Dverboad indicati Vo 02
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ot PrassFail evalumtion for each parameter,
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Continuation of Calibration Certificane

Cert. New : ACLZNIE3
dob Moo 1 VOSSACEND
Pages 1 dol®

Result of enlibrstion ;

1. Absolwie semsitivity
Reference Measured: Acotplence
Acoustic Signal Ve Teviation it
LB ) () 4By Tgi
38 (53.9R) Wi (1] 33

1. Sel-generated nofse
2.1 Mermsl test

Messured Vil
LdBy
154

e £
2.2 The microphane of the sound level meer wis replaced by clectrcal sigml illpul':ﬁl-ﬁl :
Frequency Miegsired valie ]
Weighting (ol )
A - weight ({4
= woight 154
Flat 2.9

~

B, Acoustical digmal lests of Froguency weighlings
Maeter free-fiekd acoustic response ot 2 level of 84 dB

Frequency mhmw

{Hed § Arceptance
Flat Coweight | A-weight Linds
125 [ 0 14 414
10000 ol ] 03 +0.7
00 () s 0.9 # 135,25

wonanslumuny
7 :

QTR 20400160

SITHIPORN; SITHIPORN ASSOCIATES CO_ LTI
itk CALIBRATION LABORATORY

Continuation of Calibration Certificate

4, Flectrical signal tests of lreqeescy welghtings
‘Weighting neework response with relative 1o | kHz.

Froguency Digyiatiom liom variom

s Fs Coweight

A3 {141 -1

125 04 ol

a5 10 i

500 04 0

1000 L] L] L] A

2000 00 [X] U4 1A

S Qi 1w i 147

BO g a1 1 + 15, - 288
[T 1.1 -12 - 28 -lall

o oy

5, Frequency and gime welghtings ai 1 kHz
3,1 Frequescy weighiings mi 1 kHz

Anticipated | Messured Devimed W

Frequeiicy Valoe Value Valie i
Weighting (e {8t ) (dn ) (B
A - weight 240 a0 i £02
C - weight [ 40 ol £5°

Flai 0 @ 1Kl £02

5,2 Time weighting a1 1 kiz

Frequency Ve Vidue Value Limits
Weighting (B ) {dB ) (dB} (ks )
Fast wo [T [ WLl
Sl e W (111 =0
Leq o w0 [ &0l

. Lo - term stabiliy

SLM DHsplay | SLM Display | Devimed Acveptamze

Froquenzy. at imiial o final WValue Limits
Weighimg (B} {dBt ) (dn} (dB )
A = wight et o i1 =0l
'
wnaslumuny

TR 20

o 3

§ITHIF OH N, SITHIPORN ASSOCIATES CO LTI}
oot CALIBRATION LABORATORY

Continuation of Calibration Certificawe

Cert. Mo, 1 ACLIMEY
Job Mo, 1 VOSSATDIEE

QF-TE 12020

Pages  ; Gol8
T Level limearity an the reference level range
Anticipied | Measored | Deviaied | Accepeance
Value Value . R
(B} (i) an)
137.0 137%.0 ]
1380 361 15
1350 1350 %_
134,00 1340
1330 1330 HE
1320 320 #&
1310 1310 HE
1250 E2u.0 L
124.0 1248 Fr
10 UL%.1 o LR
1140 11400 o0 41K
[ ] 0 18
[ ] o0 HE
ol W0 i} R
Lo .0 oo 1K
0 [ 00 18
o [ 0.0 HE
Ta0 T i) 3
a0 2410 ool %_
0 590 e =5 |
&0 4.0 _'.Qﬁ ;?:——
=0 5 ,'E :
4.0 4.0 HE
450 40k (1] #{LE
[ 440 i 18
[ 0.0 i) g
10 340 i T
00 30 [ 408
Fo 90 i 3
) 8.0 0 08
T 274 (LX) #H &
260 260 [ HE
3.0 25,0 L] #LE
'
wnaslumunu

-



SITHIPQRN; SITHIPORN ASSOCIATES CO, LTI

ROEranea CALIBRATION LABORATORY SITHIPORN ASSOCIATES CO,LTD.
Continuation of Calibration Certificate CﬁL[ BRJ"&TION MBDR&TORY

Cert. No. 1 ACLINIE
doh No, 5 VOSACDED

4514511 Sirinthom mm&nwlmlwd 10700 THAILAKD. WA THREE R
Pages : Tof8 Tel 24353800 Fand-2433-167% o hitp e com
& Level linearity including the kevel range eontrol Cert, No. s ACLINS1
Asticipaied | Measuned Devialed Accepiemce Fegm= 1 LR
Range Value Ve n’% Linis Calibration Certificate
(B} tamy Lf | (di) Equipment :
Al o1l ] J _‘M. . ﬁ.-g Manufacturer ;
. Tane hurst resposse 2 g ;'Md:ﬂn
e ek B -
Time “Tane burs Anticipaied | Measured a;am“-_l W TR
Aduration, Th Cycle Value Vil Vu]nq : Hi"ﬁ
Weightng | {ms) LB ) (i) famy | tdiy
024 | LRI [T 4L 1 i =
Fast 2 8 "R D (1113 v *
2 HIH) 134,00 13,1 1 i
] § 8.0 1.0 [ 1l UNITEI ANALYST AND ENGINEERING CONS
Sk 5 =5 i e 5 T r 1 S0{ UDOMSUE 41, SUKHUMVIT ROAD,
: : Py BAMGCHAK SUB-DISTRICT,
e - o b2 el ] s PHRAKHANGNG INSTRICT, BANGKOK 10260
SEL F] [ 108,10 101 [ J X THAILAND,
200 A1) 1280 1280 k1 e
e LT
mimﬂ (20023 ) T
bbb y ; Pressure: {1003 £3) i
Pitmbex of ayels Anticiuicd | Mewured | Devisid | Ascsplase Relative Humidity : {500 £20)
in Value - {viabos, Lepeak '}Wﬂ  Limiis
fest signal tan) B | ) i ) Recelved Dhate :
Commimuons 193,0 I == ﬁ £1.0 Calibration Date :
Oine jisd DS ; L] 2.0 Dhate of Isswe =
Sumber of cysle Antictpaied | Memswed | Devisied | Accepisnce Calibrated by :
in Walie Valug Valug Limits
test sigral LBy (B (dn} [ Bty
Coninuces 133.0 1330 41 £1.0
Pasitive half cycle 1354 1352 02 10 Approvedi iy ; F
Megrsive hall cyel 1354 1352 e =10 o W it ) iz

This cenificae is sssed in sceordance with the: requiressents of ISOTEC 17005 stasdard, may nol be reproduced
other than in full, cxcept with the prios written sppenval of the head of Calibration Laborory.

QFTS 120 wm’-‘ﬂ” I.ilnmﬂumuqu

'?" QF-TS | I-04-04-020664
-

A TR AR T SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY associates CALIBRATION LABORATORY

Continuation of Calibration Certificate . . - : ;
Tort, Mo, s ACLINES Continuation of Calibration Certificate

g Cert. Mo, ; ACLII51
.:.a Ne. :‘;L::m: g
e Fags  : 2el8
Calibration Procedure : CRACA
11, Overbead Indicsitinn
Measared valos (40} CaBbration Melhod :

Positivs Heguiive This equipment was calibrased by bused on EEC-61672:3 (20 i
vuehalloyele | onehaifeycle The SL vt had tests bo Acowstical and Electrizal signel iesis o i chabes and Reference
6 06 Stanilem T,
Fae tests results of ench fiems wers marhs by bservatinn of 108 Tristr
12 High level seahility Conditien of this result of calibration :
n . 1. Rel Lare H
SLAM Displey | SLM Display Drevissed m.. 2 ww Madel
Frequency al initial i il Value 33104 T —
Weaghtim [dl ) [l p {dB ) 335118 MYS2302742
A - weight 117.0 137.0 00 334614 MYSI220104
34614 MY5I220076
44614 MYE0N242T
MAT-1070 62100114
4180 2077900

T reported uncemalnly b= based on & standand ancenminty mubiplicd by oovel m
wor any value following caloulation, providing a Illvlo[wrﬁmdwywﬁﬁ

NA-AZEAL Jsn0as

2. This reagh found apéurate 45 shows on dase and place of cal
El of Calibiragion Ceriilicate A 3. This certificale yiem of it at:

GF-TAZM- G2 1one3 I UNN I.ilnmﬂu'muqu
‘;-7':' . TS D066 ?- g[)ﬁ‘_n :



SITHIPORN, SITHIP’:ﬁ -’LSSOCI';E. ES CO,LTD. SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
CALI ITON LABORATORY assoclates CALIBRATION LABORATORY
Continuation of Calibration Certificate Continuation of Calibration Certificate

Corl. No. : ACLINS]
Job Ne. @ YORACTE)

Cert, Ne. @ ACL2NS1T
Job Mo, 1 VOBEACNESI

Pages © dof8 s A
Summary of Measurement Resalt ; 4. Elacirical signal fesia of traquincy weightings
Weighting network response with relativ to | kHz
Trequency Dvinsion froe varios carve (dB)
2 [Hz) g 3 3
Parnmeter uncertsinty ol Tiw Coweight
remend (AR} - e
e ol z 7 e
= e : T
- '.'m“ - 5 o [ [ [
1000 iz v 03 = = - o :
B0 v ] :
- - — 4000 04 i 00 £l
%MZE—&“ — [ [ w 1152
L bl -4 s i1 12 .1 +25,-1
For > 4 ko 10Kz ¥ 03 —_— - :
- ::r = :j 5. Froquiscy -lllnr—“au-&
7 = ol : .1 Frequency weightings a1 | kHz
v 0.2 Memsured | Devinied
¥ - [¥] Value Vil
W (4R ) {dB
v w0
v 0.25 [*T]
0.1
Mote = Pass/Fail evaluation for each parameter,
will be considerod together from the acceptanee il and. uncertinty of mewsurement. Froqumcy ks ":m'"_"“
Weighting (dB ) (dB) (B ) (dB)
Fast .0 4.0 0o £
Slow .0 4.1 [X 0.1
Leg w0 TR [T il
6. Lomg - ferm siahility
51 Display | SLM Display | Devised Acceplimie
Frequescy o initil u final Value Limiis
Weighilng [dB) [ ) (dn} (4B )
A - weight .0 4.1 [ Wil
onarslun |
QTS0 Ul = lﬂﬂﬁ'ﬁ‘lﬂmum.l
P “ -
Esl sTDI':!fgf N; SITHIPORN ASSOCIATES CO,LTL. SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY associates - CALIBRATION LABORATORY
Continuation of Calibration Certificate Continuation of Calibration Certificate
Cert. Mo 1 ACL23151 Cert. Mo, 1 ACLI313
Job Mo, : VOGRACINES Jabs Mo, : VCHEACHISI
Fages : dof8 Papes  : BolE
Result of ealibration ; 7. Liewel lincarity on the reference hvel range
1. Absolute sensitivity M:':':M S i
Releoenel @) | )
M’::?l" [ 1370
w E‘l 2
919 (93.95) 1350 136 o
1340 134.1 01
2. Self-genernted naise RN 1330 040 0.8
‘L1 Normal test 1320 L (k1 0.8
1300 1310 i 203
1200 1200 o 405
1240 1240 [T i
190 119.0 0 0.8
22 The microphone of the sound level meser was replaced by clectrical sagsal inpu 1140 1140 oo =%
Frequency 10 1090 [ AllE
oy 10440 104,1 0.1 Ik
A weight 9.0 560 0.0 0.5
€ - wesght LN w0 11 =08
Flat .0 §9.0 0o 0%
___.:% [T [T 40
X Aceustical ; 9.0 (1]
shgnal tests of Irequenscy welghiing: L
Metes frea-fieldl responsa at  level 0 240
{Hz) T 00 EQ
54,0 8.0 i
125 04 w0 P o0 Y
L. o3 i “ao [ 03
UL Lo 300 39.0 00 408
340 340 [T 04
30.0 0.0 ) 08
19.0 155 al 08
180 280 01 HE
0 70 il HLE
260 5.9 al 4
2.0 249 ALl T

QTS 14M M6 lﬂﬂﬂ'ﬁlﬂﬂg‘uqﬂ et I.ilnmﬂum Qﬂ
AT A - .é{é 7 A



SITHIPORN, SITHIPORN ASSOCIATES CO.LTD.
RapuCEETed CALIBRATION LABORATORY

Continuation of Calibration Certificate

Ceri. Ne. : ACL23151
Job Mo, VCBRACD0S3

Pages : Toff
B, Lovel limearity inchsding the level range conirsd
Anticipaed | Measured Deviated | Acceptanes:
Bangs Valus Walue
tan) | tamy
% Teme bursd 3
Time Tome burst | Anficipated | Messwred
urafion, Th | Cyele Valur Valug Wi
Weighting | (ms) (dB ) (dn) {dB}
. i 1 1080 078 0l
i [] 1170 1169 il
E 800 1340 13440 [
i 1010 10610 [
B0 1174 1276 [T
1 [T GRS 02
[} 1084 Izl @l
[T 128.0 1280 ol
10, Peak € sound level
in Value
J 3 B
m—-_ — ‘ ot
One / 42,00
Mumber of cysle Amsicipated | Measoed | Deviaied | Acceptance
in Valug Value Vb Limits
est signal (dB ) (dB) {dB ) {dB )
Continsous 1330 1330 [ i
Fosliive balf cycle 1554 135.1 a1 10
Megtive half cyche 1354 135.1 a3 =18
'
enanslumuan
GE-TE12-HM-4 (00664

B F

SITH I POR N)l SITHIPORN ASSOCIATES CO,LTI.
bt CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23151
Job N, 1 VOGEACHISY
Pages : BofB

=

The reposted uncerininty is fusnd o 1 standiend uncerinty mubipbied by
o any value Bollowing calculas g8 lavel of of

End of Calibratisn Certificate

mnms'laimuqu
o BEA

QF-TS 1 2-0a-M-000e04.

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

45 1-&5%/1 Sirinthern R Bargtumng, Bangphed Banghek 10700 THALAND. WSE-TI-TIS TAS
Tel 26358800 Fanf-2401-1600 e-mascal et wavskh

Pages 1ol®
Calibration Certificate

Equipment -

Manufacturer :

Madel :

Serlal No.;

1IN Moz

Canditian As Found :

Custonter : UNITED ANALYST AND ENGINEERING CON
B B0 UDOMSUE 41, SUKHUMVIT ROAD,
BANGCHAK SUB-INSTRICT,
PHRAKHANONG DISTRICT, BANGEOK 10260
THAILANT,

Locution 4

Ambient Temperatare: [ 230 43 ) o

Pressare: L1013 w3 ) KPa

Welative Humbdity ; {500 420 ) %

Reeelved Dute : 05 MAY 1003

Calibration Dute ; 0809 MAY |

Ut of Issue 10 MAY 2023

Approved by : 7%}

{ Thonskul Petchurai )

T certificme s issned in accordance with the requirements of 1S0EC 17025 standard, ey nol be regroduced
wither than in full, except with the prior writkn appeoval of the head of Calibeation Labarmary.

S wnanslumuny

SITHIPOR N) SITHIPORN ASSOCIATES CO,LTID.
associates CALIBRATTION LABORATORY

Continuation of Calibration Certificate

Callbration Procedure @ CP-ACON

Calibratinn Method
This qaipenent was calibraied by based on [EC-61672-3 (20
The SEM b dests o Acossstbenl and Elecirkend signal tests o
Standard nssrumests,
Far testa sl el s were made by observation of &

Cnlihinl.m_f_ﬂl‘ll_'—liuﬂn:

Instrumsens Mndel Serial Mo,
33204 WY 400 7000
3A51B

2, Thiis recoull o cal@brathon wie fpund sccurate as shown on dete ssd place of calirention
3, This certfieate i senceahle 1o the msereationsd syace of snls salntained ai :
3.1 Natfons] Instifuse of Metrabogy (Thailand).
3.2 Thailand Institute of SeientiSe ad Tachnolog

wenanslimunu
QF-TS | T-04-D4-120664
=



SITHIPOR N)u SITHIPORN ASSQCIATES CO,LTI)
assoclates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. 1 ACLINISH
dob No. 1 VOSSACDHISY

Fages : JolE
Summary of Messarement Result ;.
Maimum-permitied
Paramsster umcertsiniy af
it (dB)
1. Abealuiz NiA
(2. 5eli-generated nolse P A
|, Acousical signal bests of frequeney weightings
128 He ¥ 03
1000 1t v 03
AN e v 0l
s o gy vy
= " P L0 Hz o d kHz v 03
> 4 kil i 10 kEl v [E]
ﬁamuumnmz v ol
fime weightings al 1 kHz v a2
h I ol
¢ o the reference level range i 02
2 |evel range conirol v 02
[
v
v (.25
[T

Hirle § PassiFail evaluation for sach parameter,

will b sonsidered fogeiher Fom the acceptanios limit and uncerainty of menswement.

e wnms'laiewqu
_?:' -

SITHIPORN; SITHIPORN ASSOCIATES CO,LTI.
RN SEyE CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. 1 ACL2I1S0
Job Mo, : VOREACTISD

Pages : dolB

Besult of calibration ;.

1. Absadute senshtivicy
R.ufu_
Aot Signal
{dB)
93,9 (93,981

2. Self-gemerated maise
1.E Narssal bes)

125 05 L5 0.5 & 10

LN} 0.3 3 0.3 £07

BIHH 3 4 04 + 1.5, « 1.5
enaslumun

OF TS 240 000654

ey "

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
KRS CHRES CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. Mo @ ACLINES)
Job Mo, 1 VOSSACD08S

Pages @ Sofd
4. Electrical vignal tesis of friguency weighiisgs
Weighting neiwork nespanse with relesive io | kHz,
Frequency Dhevimtion frum various) se curve (08}
(Hz} £l
63 L 41
125 [ 0.0 5
250 00 na 040
A0 o [T] 00
__m 00 04 0
200 [ [T 00 +
: 00 [T} 141 il
_% [ .1 0.1 +14,-1
e [ 12 EX + 25,16
5. Froquency snd time weightings 31 1 kHz
5l Freency weightings a1 1 kHz
Anticipssed | Messured | Devisted
Frequesey Ve Value Value
Welghting (B} (d8) (8
A - waight [ [
C - welght w0 920
Flat 0
5.2 Time weaghting al | Kz
Amticipated Acceptance
Frequency Vbt Wilne Litmits
Weighting (dH ) {dB (dB) (aB}
Fasa o o [T] £1L1
Slow 5.0 [T [T i1
Leg M0 M0 o £111
i, Lang = term stability
SLM Display | SLM Display | Devisted | Aceepanes
Frequency at initial at final Vile Limmits
Weighting (4B} (a8} (48 ) (a8
A - veright 0 w0 00 0.1

wenenslaimunu
5 :

QF-TS12-M-H-000664

SITHIPOR N} SITHIPORN ASSOCIATES CO,LTI.
associates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. Mo 1 ACLI3 IR
Job Mo, VICGGACE]

Pages : 6ol
7. Level linearity on the referemce level range
Auticapated Mhezsumed Azceplace

Valug m 1=
(L] (4B )

| w0 | umo
1360 [

1350 135.0 0
g@ 134,06 [
3.0 133.0 [ =08
1320 1320 [ [N ]
130 1310 0.0 =08
1290 200 [N wE
[FER 124,00 O =08
kS (1N ik w0
AR 1140 (1) 04
L0 0G0 [ #0.3
L} 10,10 11 0.8
9.1 9.0 MLk =03
4.0 G411 (1] +08
891 89,1 1 1§
aan 240 ik #0.8
M 9.0 L
0 4.1
1) %
T 301
Sd.0 4.0 ]
490 481 [ +0A
4.0 4.0 L HiR
0.0 30.0 L] Wik
3o 340 o Erit ]
300 300 L0 LB
200 20,0 LAl LB
2840 2840 00 el
274 24 L0 HhE
260 26.00 i Lt
254 249 -l #LE
.
wnaslumunu

QF-TSE2-04-4-020664

Py



SIT H! POR N; SITHIPORN ASSOCIATES CO,LTD.
ol CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert, Ko, : ACLESIS0D
Jah Ne, ¢ VOSSACTHISY
Papges  : TolB

8. Level Encarity incheding the hrvel range costral

Anticipated
Range Vo
(it}
Ao R
9, Tons burst respanse
duration, T | Cyele
Welghieg | (o)
i 1
Fast 3 £
] B0
2 £
s 1
SEL 3 £
_2m £
0. Peak - sound level
Numbes of syele
; in
L
—M: i .I
Cne
Humbser of eycle
in
et signal (4B ) (dnj (dB ) (dR )
Continons 133.0 1334 o £1.0
Pasitive half cycle 135.4 135.1 41 w1
Megative half eyele 1354 135, 403 210

lanms'lu'm'uqu
P B

QFTE1-M- -0

SITHIPOR N; SITHIPORN ASSOCIATES CO,LTD.
ik i CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. Mo, + ACLINIS
Job Mo, VOESADMSI
Pages : Halfg

lﬂﬂﬁ"ﬁhjﬂ’wﬁﬂ

OF TSI b4

7 A

TECHSOLOGY PROMOTION ASSOCLATION (THAILANE-IAFANY
CXMPONATE SERVICES & EGUIFNEST CALIERATHIN AND TESTING SERVICES
13304 PATTAMAKARN ROAR SO 14, SUTANLLUAKG, SUANLUANG, BEaNGROE 1025
TEL D-ITIT-H00-38 FAX. 2178484

Certificate of Calibration ~ Sen=ssie: 2

Page: 1002

Equigment ! U Tiioo Manomeater

This eartifesin resy for be mgroduoed ofbes e i Rl
Manefachirar Ererper sl s iyl
Madil : 1226V Corporitis Bensars 3 EaUApmeT Caimion uxe Tastng Servies
Sarisd Na.:
10 Mo UAE EFM 1BLEGET
Congiiion As-Rectived: Usned En=
Cre— 20 Apn 2023
Callbratan Dute: o8 My 200
Ruderence: TIPS Submitted by:  Unind Anstysl ind Exgintoning Consutant Co L,

Amblest Tempeeamrar | 3 & 2§ °C
Rutathvs Husldiy: rEEAyE
Armaspherll Prossee 1010 it

B 506 Linmauk 41, Sussusiit Aood. Bangohak,
Fhuskianong, Barghok 102600

Prooedure usad: The caltiraton was cosducind by gt comparieon el adinet Prossune Massirng natuments
Siancrnd acrniting 10 inHouss caibvalion peooscurm CPUPG4, using * DKDA 1 © Calbetion of Préssans
Gaugas, Edttion 05304 " as o guidelnes.

Condition ol Bhis result of galibiation
1 Redpmnon stancun (e mants
Inssrument; Hodel Seslal Ka, ‘Carmfigate No, s Daty
1) Prowsurs Callralks PCADER g WEIATEE 24 g 2023

2.This el of ool wieh i o DU LsBten B the poinl apseified Ly cosiomer.
AScm and eomvession fonoe is 1 6Fa = 4 00053 iiHa0
4.THs NSimuman w28 usod cEan o as proein e
£ This insirument was cailbealig by Sppiaod possens 1o Hgh-pon [+] sxe and kw-pot (| side open io smoephens pRiun.
£ Thin inatrurran was irssbed i vorbcal orieniation andl tos o Wi ERESSUND [or sas usnd me I nidannce el
T T corificain is vakd onfy o fbe dnm clibides of Ji 83 pioce of callbrticn.
B.This Getficalion is irsceusia in fa inlemational Sysiem of Lol mainiaised theoigh -
itiore sttt of Wavcioqy Tratand (NIMT)

Calforatod by Simt Ao anprovea signasery: ___ A ébmpel £
Issus Date: 11 My B |} Praians Prabzarpal
| §8um Eawarnses
LT anapol Panurach
o
wnaslumunu
B 0314242
ﬁ Cartha.; ZIP1402
Paga: Zol'2
i, ;O nHy O o 28 inHD
(2 Frosmure Scale Intsrval : 01 BHZ0[ Tha Fth Estineba |
Wnereasing Freasure
e Errar
linH.0) inH,0) fink,) ] )
ac0 000 Qi 000 1)
Z00 1.00 <100 200 o0
00 200 200 400 oo
500 a3 =200 800 noa
800 a0 400 8.00 0o
1200 8o 500 1000 oo
1200 a00 400 1200 (1)
14.00 ol B ] 4.0 oz
18.00 BOO “a02 na2 oz
100 am #04 W05 e
20,00 1a02 <1004 2005 oS
200 00 -11.04 2204 004
4.00 1z 1206 a8 008
10 1302 1308 808 o.os
200 14t o 008 ™
3000 1500 1502 2004 004
=m 1800 1602 Erre oz
.00 17.00 A7.00 400 noa
60 1796 -17.98 3504 o4

The sncerionty of measurement was & 0,11 ink,0
SUUC = Unit Under Calitvation
AP = High-port sice - Liw-gon sdi
The neported uncertainty of measuremant was based an a sandend uncaranty mulipled
by i i el k8 2 providing & sl of canfisence of approsmmsty 85 %,

-obo-

Al P
wnaslumuns
a 1160343



BPEVATIVE IS THLRATNE CALIAATHR AR
A TIVE (TRUMENT 4 0 LT AATIOTTR L L]

T TR L8, SO ST TNARINS 1] T AR s KA

[P ———
AR A SIS PR AN FROVERDL B THARL A% o
FEL 1S S| AT IR R
Certilbeate of Calibration
Chgmi CoriiNoats Ko ; 15-AFM-18T
marms URITED ANALYST AND ENGINEERING OONSLILTANT 00 LT Megard No : Moy 2020 1455
Addiess H1 %ol Udamacsk 41, Subbumrii Hosd, Bang bal, Pk, (g
ln2se
Wiy ey Cibration Buraile
Meavaresen fxre A Pl Movs
Mamalaciorer Bl
Madel Tl sl ) Senur Model | -
Scrml Mamber (L] Semure Scrial Mrber
= FAEFFM sy
Lecabonof Calibriiam | LAR 3 AIR VELOCITY METER
Callratian Eesiranmin | aad Doty
Temprama (b L
Huimpliny SESRH A J0 RN
Warvereiric Prossr 1 1012 R BERF
Roucival Oawe T e 1023
Calibraiam Usie + 30 Augant 23
Calburon Pasprdiy | In-howia maried CPAFN8 by Compansm techaigs: sk Saedanl Frimey Fiow Cal oo
el Slamdaril M il Bamber Tracelsls o
A Plira Meicr iy 1 Sowdan) Gos TR 1D Sankdyee 12 by 2624
A Fira Mewr Caliwntin 3 Fligh ems IR0 Feanklyee 13 oy B0
Teaperatan mekT ET 1 BRI Grebiam 27 February 1004
ProsEn mesT RO A VDR 5 185D LG 1 Mesceiber 212
Traceabibly :
Tan Certiliate b wwveahic o0 5 Uns dromgh Sessdvre ATLA Accred imiem Mo 19801
e ©
The reporied iaceriamy b hmed on susdand secsfialy oalbpliad by 5 Covorags Faoir § = 2, prreidang o el of cofideres
appraimdy 05
Calibrgiian Ry | e Agproved By | 3
8r. Nopradon Lumgas e Faca Satkavom
Service Calibratim Enginser Cabbration Engincer Suprrvives
10 Auggas T3

z o i e ABDETBIRAUAN

Pl D0-AF W P 00 b ke 10729

IR TRV S TRLNEST U AL SATION AR
PO A TIVE STV CRIETE
I ARER 1D TASIIER RN AT

o B 1, 0
VI, ARG FHLE AT FRAKAR FROVELL 183 THALLASD
T G0 e S| A B 1

Cartificste ¥o @ 21-AFM0KT

Regurst Na ¢ Rog- 201655

st af Cabhration ;

Troperatun Prewurs £ (T Unaeralaly
oy mPa) miny (Vi) i [
2.m 1mm FE] 1use nes am
paL L i5m e s el
3m 1w 1 1538 L L)
ua |0 (L v L=
e 1w 1536 e [

Nin 570 - Siwnband (BT i Lrader Calbwtian

- LA Referemss Coosbiion « &1 2580, 105 kP, Anr

- Flaw Rade was oamopwd far mrs-sasdanl ipastia g condaian by wsing apsiion

Queas = Quer 20 ot T
Prer Tret
where £ = s Hake P - thehate Fresare 1 = Atz Trepossis
cas = Meassemant Condison wel = Smedand Condilim

® imdwaks e soerdbind

Knd o Coriifieai

.
e e e e b i i AR N

FI-TERE-APA-01 P 00 Biast 0 LT

PHROVATIVE INSTREBENT £ALINILATRIN L AR
INMOVATIVE IRSTRUMENT OO LT, HEAD OFRICE Fge T ]
T8 MIEHD LY, S0 SUNTIRAKDRS 11 TAMEON BANG KAEQL it -
AMPSIC MANG FHLE SAMUT PILARAN PROVINGE 230 THAILAKD et oiiacs
TEL: I5GH-TEIE-S880-1 FAX: BAH-2 L1750

Certificate of Calibration
Custamer Certllieate Na | 2-TPM-114
rarse 1 UNITER ANALYST AND ENCINEERTNG Request Na 1 Rog-2003-183
CONSULTANT CT, LTD
Address #1 Sai Udomsak 41, Sustarmil Rood, Bangehak, Frakanmg, Page i 02
Baaghcls 101260

Unit ey Calenilon Deinil
Cubbration Facamoter . Temgersur

el Namie 2 Alr Flow mater Fasge Caliration ;207 j 5000
Ml fisrer. el Typeol Sewit ©  RTO

Model 1 DellaCal DCE Senarr Diusseier i) © 3

Seital Nember 158850 Caldwatiom Posios jme) ;45

Rzsletion [N e Siadiie . Usad

D Nusibes UAEEFM. 1382561

Calibration Exvireament ani Dhetails

Temperature D +IT
Husmidsiy S5E%RH & 15 %AH
Eecrivad [ 7 Augus 21
Calibraied Dt 30 Aughsl 0113

Calibrsin Frocsdure lachimse msthod CP-TPM-IL by Costiporisos with Sumdard Thermameter.

Reference Standard  © ginl Thermamster with Sersar, Memulictorss: GINGERGINGO, Medel GT1 1 RTDN00, 5%
(RIS, (D S0 TRM Wik was calibeated on 27 Febmary 2023, Cabhrmiion Contificans o © QIt25-
e

Traceahility This Certi Pl is racemisle s 81 Lisit hrosgh Qeslity Rebom Cun, L, NSC-ONSC Arcred hasion o
Culibration 1293

Naiw
The repomad sneenainty is bassd o standard snostainty melipliod by fe Covenage Fat =2, providing a level of cosfidence

appe ireaicly 49 %

Approved By ; ia
Ao, Noppadin Luamgar
Tedamicd Manger
Issie Thare ¢ W g 2

.
o AR R iR S SRRl

I TR M 20 i e BB

INPRET ATV S TRUMENT CALIERATION LAE

IRSEAA TIVE INSTRLMEST Ok, LT HEAT OFFICH i
T RACHT |3 S0 SUNTINARKORN | TAMBGN 1A NG K AT, Wvos indlusinl immwperad inie
ASRIPUHIE BANC FUL] SR UT PRAEAN FROVINCE (0860 THAILAMT

TEL: dB-21 e 30k | FAK: 166 K-21E-T148

Calibration Suetr Ot e | 11-TPM 404
LA Al ey B Adban gt Nia | R JO00- 18395
Fuge1 13
Wopnad af Calfbraion |
Yo Ll P
L e s “:T" o o o
man wn L] nid
AN a0 an i
2835 il an i
Ta Ll M L nai
e an) ny n1
as s i ny an
S w3 a3 wil

End of Crrafioes

.
m - A o RIS TNAAUAN

AT TP Rk 1 o ks 138220




TREOVATIVE FRSTRUMENT CALTBRATION LAB

PRAATIVE PHTERLMENT 01, LTER BIEA

Wl

710 BATKE 1Y, SO0 SUMTIMAKINS 11 TAMBIN BARG KAE(
ABFUHNE IANCE PHLTSARMUT PRARAH PROVINGE 10548 THAILAND
TEL! IBEEH200E-S000- 1 FAK: IREIR2 0TI

Certifieate of Calihration
Caalimer Certilieaie N+ 23-TPM-458
hng UNITED ANALYST AND ENCINEERING Request Ne @ Roq-2023-1977
CONSULTANT OO0, LT
Addnss A1 5ol Uddomwak 41, Sakburavit Rasd, Haspchak, Prakomong, Page: b2
argghrk FLO60

U e Calibrarion Theralle
Cafibranos Paramat Tersperanare

Insinrzal o Ax Florw meter Ramge Calfriion ©
Matafasiier B Type ul Seraer
Moxal gk Cal BC Serve Dhamererimmi © 3
Serial Mumiber 15385 Calibraem Positiondram) 0 44
LER ] LB Irdruemicei Shabei ¢ Ll
Y Marnher LA EFw 8 1A

«althratina Envirmamet sad (b

Tamperitic BCHIT

Hummadiny E-L LR i)
Eaceed s 14 Septerniser 23
Cabibsited Diase 27 Sepuermier 203

Calibranen Prcedars  in-housa methed CP-TPM-01 by Comparison with Sandand Thermanests

Helerence Siandurd Dligital Thermueacie wiik Somsar, Mestafscier: GINGOSGINGD. Model: G718 RTIH0 SH
DERANKIST, BOx TP Which was endbemed o 3T Petumry 3001, Calibromm Centifime Mo, : QRIS
s

Traceshiliy This Corficsic is imceable o 51 Uit Gioagh Quality Rebom Ca, Lid, NSC-ONSC Ascssbivtim No-:

Calbrsiion 52

air
The seporied uncemtalaly is bosed rn stansdond srcomainy ekl byt Coverage Facue b=2 providieg & level of confidec:

ppenireaich 44 %

Appraved Iy ; It
Mr. Nasppuadin Laungain
Tocrecal Manager
lssue Dhare | T Sepambr 11

.
LR D o A e L MM R 1 1 v T 1]

W NE-TH B e B0 Dovac s 118300

THROVATIVE INETRUMENT CALINRATION LAR
IRSETYATINE INSTHL M COL LT, HEAL (PFICE
W W 1A SO SUNTENAR N §1 TARION ARG KABD,

AP BUAR FHI T SAMT PRARAS MICVING T 10340 TIAILAND

TIL: (D] 1658801 FAK: SR8 T2 16-TIH]

Cakbrasen S

UL b o ot Acfjea

LTI
B 0 97T
»

vl f slfrmiion |

[
b ] [r—
VL Snr frmmsis
[ e 1
]

E e [ L]

= s L] an

sy ne i il

L e L &l (1]

w180 1 Ll u

i a8 ] i

saay s &1 an

(Calbricdl By - @.ﬁ/'

Nip, Bkt ek dwssi sl

TR s SODROTIRAUAN

1 T TR W ) B s [ WL

Xy
TECHNOLIKEY PROGMITHON ASSECIAT N [TILAILAND-1APAR} St
CAMEPCHLTE SERYBCES 3 BOUIFMENT CALIBRATION AND TESTING SEHVHES: %
14t PATTAMKKARN: ROAD 500 10 SEAMNLUARG, SUANLALANCL RANCKCE. (0236 S
TEL G371 7700834 FAX. 0-I71W S " e

[Free—r—

Certificate of Calibratipn =~ Setfiesehe.: 2ke=g

Page: 1al2

Enupmant : Ansrc Daramst
e me— Barigo T cartitcats mary net be seprodeeed othar fan il

g wih [ price writen mspral [ heed of
Nodl = Coporsis Servioss. 3 Equiprmes! Calialion and Tesing Servioes.
Berlal Mo
(1 UAE ANV 1632550
CondBion As-Reconed: Lsed llem
Respeivid Dane: 26 May 2023
Calisration Date: 2 dor 2025
Raterenca: 2MELOTNNET Busmitied by United Arailyst and Enginensng Cormutam Go. L
Ambiant Tamperhare: (21 2 2 1 fC
adard ki imad)E &1 Bad Udommak 41, Sukuret Rond,

Bangchak, Fhmkhancng, Bangkok SO0
Atmosghiris Prasurs: 4006 mbar

Precedure used:  The coonrion was conducied By dimci comparemn melhod sgainet Possceii Wistinilg TSV
Bt sooHTing [ n-houss calhesticn proceduns GR-PIG, wng © DKD-R &1 | Caibraion of Pressum
Gauges, Eddion 03201 " ox 2 guidelnes.

Condiiien of iy rraull of calltaption
1 ReAan0s SIS NSTETans -
sy Maded Sarinl Wo, Corlificale Ho. LR
1) Stancas Barmrnr ELIEH] 4 ZIGIEME (L ] T My 2024

2 T reatyLimaat] wias stk in vertical orantaton and mnie of e dal mas usel e e okroson el
3. This speast of calibrainn wees made on mguesind ol e poil Spscili by Susitmor
A Teis emeil of GaNbratmn inntru ) s in abeolu B,
5 T st e L EA B 5 OSSN MO,
.Tha erificaie is vaks orly o fhe fem callming on dain and plcs of selibvElion.
7.Toin Crication b Fecasbin o (e |nrralionl Systar of Ul maimaine soughc-
-Retonal inaidue of Muiroiogy Thaioed [NIWT)

Calibeabed by ©  Sukiis K kst Approved Bignatory | Aptapel £
Inaus Duwte O Jur 206 | ] Phusdinee: Prabge il
[ 15um Susmnnasi
Mool Pamimch
'
wnaslumun
u 0316960
Cort No.: TAP1880
Page: 3ol
Pymydt of callbrplion:: Wil scluglomnl Batgs | 950 =Fa % 000 hPa
Esngticn:: Abasiutn Prassurs Masswrsimog Beele ingorvel | 1 fiPa | The FRth Babmate
Irerpaming
[Fopien Frissie Pe) | (365 | Greas | 63430 | seats | nceda| o1l 78 [1mnaa] msazs
(G idication Pa 600 | @00 | eead | esoo | woso | 1owmn | ooon | iman
Enes faPa) 185 &0 438 A TR -3 00 -178 ] 028
Cocrmaning Prassars
Appied Pressue (Pe) | 103028 | 1620 58| 11207 100278 | B m) | BMd4 | emos | oedas
LAIC" indicaan (WP 150 | 10200 | 19900 | 000 | 9800 | #mo | Bvoo | san
Erver jhPa) 438 058 387 T4 3 i -4 dd A0 A28

The uncansnty af meassreme s 030 Wy
LA = ek et Caliaion

The seperted unoenia ey of measysemer] was Dased o3 3 stardasd orcedsinty e ipied
by m covrage lector k & 2 Siovalng # vl o GOrfoance of sppIssITaEy 95 %

-

Abepe! F

oneslueyen



Certificate of Calibration

Eqiiigmint i

M

Wadel

Borial Na.:

10 R ALl IMAZ T A4S

Can

an As-Receked: Used I

Pk cahwind Dl 26 My

Calizration Datn

Procedure usad

Ml LlE M Dsie Dt

Calibeatad by

Approw

Insus Datw 1 Jurm 2023

mnm-_s‘}ysmuqu
st

Function Humidky Moasure

» [T
Temperaiure Humidity Reading
T %R H

Result of Calibraticon
Funetion

e
Ranading Errar

United Anatyst and Engineering Consultant Co., Ltd.
3 Bl Likorrain 41, Sukhurmat Plosd, flangehak, Pheakhanong, Banghek 1680
s v ot s TEL 0 2763 2608 Pk 0 2763 2800 srww sasconsutant com E-mait ussOussonsutiant com

MULTI-POINT GAS TEST REPORT
Test Date :Nov 13,2023
: Gas Analyzer (NO2) Model : 42
+ _Thermo Scientific Serial Number : 1182920005
s i Gas C trati pi Detai
Sulphur Dioxide (SO2) 44.68 PPM  Manufacturer : Thermo Scientific
Nitric Oxide (NO) 45.94 PPM  Model : 1461
Methane (CHs) - PPM Serial Number : 1180540071
Carbon Monoxide (CO) 984.8
Cylinder No. : EB0143262
Expiration Date : Jun 21,2024
Multi-point gas test data
Reference Value (ppb) AMIW(;:)ISPBV Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.7 .70 .70 .70
Level 2 20.00% 100.f 1009 .90 .89 .89
Level 3 [40.00% 200.( 200.5 .50 .. .25
Level 4 60.00% 300. 300.7 .70 .. .23
Level 5 80.00% 400. 400.0 .00 . .00
Remark : Measuring Range 500.0 ppb Average Difference (% .41
‘Acceptable Limit £ 5%
50 Multi-Point Gas Test Chart
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United Analyst and Engineering Consultant Co., Lid.
3 S Lictomeuin 41, Sukhurmal Posd, fengehak, Phrakhanong. Bangaos 10280
Tel 02703 2028 Fax [ 2763 2800 sww.smsconsultant com E-mait: useduseconsshant com

MULTI-POINT GAS TEST REPORT

Test Date :Nov 1,2023

: Gas Analyzer (NO2) Model : 42
Manufacturer :  Thermo Scientific Serial Number : 1182920006
s i Gas C - il Detai
Sulphur Dioxide (SO2) 44.68 PPM  Manufacturer : Thermo Scientific
Nitric Oxide (NO) 45.94 PPM  Model : 1461
Methane (CHe) - PPM  Serial Number : 1180540071
Carbon Monoxide (CO) 984.8
Cylinder No. : EB0143262
Expiration Date : Jun 21,2024

Multi-point gas test data

Reference Value (ppb) AMIW(;:)ISWY Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.8 .80 .80 .80
Level 2 20.00% 100. 1011 1 .09 .09
Level 3 40.00% 200.( 200.7 .7 .. .35
Level 4 60.00% 300. 300.7 .7 . .23
Level 5 |80.DO% 400. 400.0 .0 . .00
Remark : Measuring Range 500.0 ppb Average Difference (% .49
:Acceptable Limit £ 5%
450 s Test Chart
P
g 30
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& 20
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0 4=
0 50 100 150 200 250 300 350 400 450
Reference value (pph)
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United Analyst and Enginesring Consultant Co., Lid
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Tel 0 276D 2508 Fice O 2783 2000 www uaeconsskant com E-mak useSuoecormutameom
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o ) 1 ArLigage corpiy E:I:-Mm
MULTI-POINT GAS TEST REFORT
i RIS | CERTIFICATE OF ANALYSIS
| Grade of Produet: EPA Protocol
Mumkber: MNESEE 23403
Equipment : Gas Anslyzer (o) Mol s | mnmrrurww: bl el
Mamufacturer:  Thermo Soentiic Sarial Number - 1LHIER0007 ! Labaralary: 124 - Durtvam (SAF) - NG 015 PEIG
| PGVF Mumber: B22021 &60
i Gas Code; ‘GO,NO N, 502, BALK dun 21, 2021
Sandard Gax Concentration Dilutor Dretail | Ex|
Sulpter Dicnadle {500} 44,68 PPM Manifatise Therme Scentific i Carlicaion pearorred o secesdmnes it SPAT; Prokocol-tor Ay Gamaaa 20°2Y cocamast PR
Witric Duide [N 45.54 L Lasi | mmﬁmﬂum = . “*W'm‘:u.u.-u.__hﬂfnn»mm-m
Hughan (CH) - PR Sl Furnter 1180540071 ] e Tt AL R A
Carton Monoside (C0) SHLE YTICAL RESUL
Cyknder Mo. | EBO1433G52 Cam t Requesied A MIAL Protosal T8 ‘
Expiration Dute Jun F, 2004 it [ [ Methad e
O 2530 PPW 45 54 PP G *+-1.4% MI5T Trceasn
Huiti-point gas test data HITRE OXDE +5.00PPM 45 04 PP @ -1 4% MIST Teaceatiie
T = — i :JA:WRDWE -4.00 PPM a5 PP (3] +-10% M5T Traceabie
nabysur B | DON WOHSHIDE Pl [T racea
Refurence value (ppe) Bisgley (pph) Diffurance Error nnmirt Emor| % Enor ] - Ftekans ;:Q:IP, L] o 8% ST Ty "
| o» 0.0 L L. CALIBRATION STANDARDS
T 7 e ot cyeserns Uneertiny __ Expiration Das
E] 1.80 [ [ NTRM 30081430 COTAOR AR PPW NITRIC QX IDEMITROGEN H-10% Fuh 03, 3035
o A 5 e PR 1EE AR 491 PPM NITROGEN DKHIDEAR - 20% Fab 20, 2028
= 2 7 T '_l_ e AT 4EIESm OCED5EE 4348 PPM NITROGEN DICRDEMTABGEN sl i Feb 18, 2023
WA i e [% | o4z 1 KTRM 071043 coarazT 4302 PPM SULFUR DIOXOEMTROGEN ~-08% dun 1T, 202%
_ KNTRM M E CCazaTT 9305 PPM CHABON MONTOIDENITADGE N SHEA% Maw 18, 2025
A ma

. 1 Tha SR, FAMA o MG notnd abav i
Multi-Point Gas Tast chanl
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* 1 Trind Data Available Ugen Request
< T [ 1 MNOTES:PO #sz21002807
. - = u: & GROSE WT: 2040k
" s & oy T o e NET WT: 4.7
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The analytical test results reposted on this cartificate relate only ta
the cylinder number specifiad shove. This concludes the test repodt.
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MULTI-POINT GAS TEST REPORT
TestDate  ©May 32023
Equipmuent - Gas Arahaer (M) Model ; 42C
Manufacturer :  Thamo Ervifsimeental [nstruments Serial Number: 42075412380
Dilutor Detall
Suiphur Disdde [S00) Ml PP Manufacturer : Thesme: Scientific
Hitric Crede MO} 4594 BRM  Model 145§
Methane {CHs) PP Sarial Kember 1150540071
Cartion Mondede {C0F) 648
Cylinader b, EBDI43260
Expirafinn Dete Jun 21,3034
Multi<paint gis test data
Reference Value (ppb} (AnSHEEF DISESY | 1 irevence Error | Percent Evor|  [% Error]
vl 1 J2e o0 [T F] o
el 2 0 1000 [ (%]
Levsl 3 0% ] [ = [
level & [oo0n 3000 (T3 [ [E]
Lewel 5 [B0.00% 0.0 1 000 1 3.0 [T
Remark : Messuring Range 5003 gl Average Dfference (%) .35

hreptatie Limi » 5%
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List Certificate of Instrument for Water Quality Analysis.

Certificate Page 1/3

No. Instrument/Equipment Parameter Manufacturer ModeVSerial No. Calibrator Certification Date of Due date of Remark
No. Calibration | Calibration*
Instrument for Water, Wastewater, Sea, Soil, Sediment Quality Analysis.
1 |pH Meter Fnauunse-ans (pH) Mettler-Toledo Seven Easy 520 / DKSH (Thailand) Ltd. C07240167 9 Apr 24 8 Apr 25 -
Qrumgi 1230525212
2 |pH Meter Mettler-Teledo Seven Easy S20 / National Food Institute, 2601718-001-01 11 Mar 24 10 Mar 25 -
1231155210 Ministry of Industry, Thailand
3 |Conductivity Meter AL SI Analytics Lab955 / DKSH (Thailand) Ltd. C24240057 11 Mar 24 10 Mar 25 -
16300356
4 |Analytical Balance voaudanvauasy Mettler-Toledo XSR205DU / National Food Institute, 2402283-001-01 2 Apr 24 1 Apr 25 -
(Readability 0.01 mg) wa&ﬁ&aaa'wﬁw‘\u'awum C009071872 Ministry of Industry, Thailand
5 |Analytical Balance Mettler-Toledo XSR205DU / National Food Institute, 2402283-002-01 2 Apr 24 1 Apr 25 -
(Readability 0.01 mg) (€210685394 Ministry of Industry, Thailand
6 |Hot Air Oven Memmert UF55 / National Food Institute, 2400141-001-01 11 Oct 23 10 Oct 24 -
B216.1666 Ministry of Industry, Thailand
7 |Hot Air Oven Memmert UF55 / Technology Promotion Association| 24TM589 1 Apr 24 31 Mar 25 -
B212.0411 (Thailand-Japan)
8 |Analytical Balance ntuuayludiy Mettler-Toledo XSR204 / ‘Technology Promotion Association| 241AM293 11 May 24 10 May 25 -
(Readability 0.1 mg) Ulnsideulolasmsuou C117635043 (Thailand-Japan)
9 |BOD Incubator {led (BOD) Arco UCa-1320 / [ Technology Promation Association| 24TM303 10 Feb 24 9 Feb 25 -
(UAE.WAO.015/2561) (Thailand-Japan)
10 |BOD Incubator Arco UR-1320 / [ Technology Promotion Association 24TM587 1 Apr 24 31 Mar 25 -
(UAE.WAQ.018/2551) (Thailand-Japan)
11 |UV-VIS Spectrophotometer ugsv-lulnslau Agilent Cary60 G6860A / DQE Services Co. Ltd. SP24-018 7 May 24 6 May 25 -
Woan-vaavieda Technologies MY15410009
12 |UV-VIS Spectrophotometer woulanflorn Hitachi U-1900 / DQE Services Co.,Ltd. SP24-008 16 Jan 24 15 Jan 25 -
lasdiguaneninaun 2021-064
United Analyst and Engineering Consultant Co., Ltd. (UAE)
Certified Laboratory ISO/IEC 17025
LRUMTS AR IATIIAOURANSEUAMIN DY
TasamsviniieuSe Uit 198 wnu wedn $1in suezeiiunis
szwhadounsau-iguiey W, 2567
List Certificate of Instrument for Water Quality Analysis.
No. Instrument/Equipment Parameter Manufacturer ModeVSerial No. Calibrator Certification Date of Due date of Remark
No. Calibration | Calibration*
Instrument for Water, Wastewater, Sea, Soil, Sediment Quality Analysis.
13 [UV-VIS Spectrophotometer dlof Hitachi U-2900 / DQE Services Co.,Ltd| SP24-001 4 Jan 24 3 Jan 25 -
21E22-009
14 [Atomic Absorption uanilos, lasdleuansiauy, Agilent Systern ID:G8432A Agilent Technologies (Thailand) Preventive 24 Jan 24 23 Jan 25 -
Spectrophotometer (AAS) e, voduas, wianiia, Technologies AA240FS / Co. Ltd. Maintenance
onwd, win, Jsow, anawy, uamilon MY13160001 Checklist
15 [Atomic Absorption Perkin Elmer PinAAcle 900F / Perkin Elmer Co.,Ltd. P Service No. 26 Jun 23 25 Jun 24 -
Spectrophotometer (AAS) PFBS20031902 WO-02273773
16 |Inductively Coupled Plasma Agilent System ID:G8015A Agilent Technologies (Thailand) Preventive 13 Nov 23 12 Nov 24 -
(ICP) Technologies G8015AA / Co, Ltd. Maintenance
MY18030001 Checklist
17 |Cold Vapor Atomic Usan (Umzia) Analytik Jena mercur DUO plus / Analytik Jena FarEast Maintenance Protocol | 12 Feb 24 10 Feb 25 -
Spectrometer (CVAFS) K170A0153 Thailand Ltd.
18 [Cold Vapor Atomic Absorption [Usem (Fu,nnagnaw) Milestone DMA-80 / Sithiporn Associates Co.,Ltd. Service Protocol 17 Nov 23 16 Nov 24 -
(CVAAS) 11030982 Report
19 |Distillation Unit GG FOSS DT2520 / FOSS South East Asia 9809 8 Feb 24 7 Feb 25 -
(Kjeldahl Method) TECATOR 91794469
20 |Distillation Unit Velp DKL20 / National Food Institute, 2304455-001-01 28 Aug 23 27 Aug 24 -
(Kjeldahl Method) 213517 Ministry of Industry, Thailand
21 [Incubator u.umﬁn%anajuﬁlﬂaaiﬁﬁwas‘uﬁwum Binder KB400 / Technology Promotion Association 24TM647 1 Apr 24 31 Mar 25 -
leavlesanuaiidoitomn 20200000015535 (Thailand-Japan)
22 |Incubator Mermmert IPP 260 / Technology Promotion Association| 24TM650 2 Apr 24 1 Apr 25 -
V616.0066 (Thailand-Japan)
23 |Water Bath Mermmert WNE 14/ [ Technology Promotion Association| 24TM30 10 Feb 24 8 Feb 25 -
L416.0612 (Thailand-Japan)

United Analyst and Engineering Consultant Co.,
Certified Laboratory ISO/IEC 17025

, Ltd. (UAE)

Certificate Page 2/3
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List Certificate of Instrument for Water Quality Analysis.

No. Instrument/Equipment Parameter Manufacturer ModeVSerial No. Calibrator Certification Date of Due date of Remark
No. Calibration | Calibration*
Instrument for Water, Wastewater, Sea, Soil, Sediment Quality Analysis.
24 |Water Bath Memmert WNE 14/ ‘Technology Promotion Association| 24TM614 1 Apr 24 31 Mar 25 -
1414.1407 (Thailand-Japan)

25 |Auto Clave ALP CL-4oL / National Food Institute, 2304203-001-01 10 Aug 23 9 Aug 24 -
807298 Ministry of Industry, Thailand

26 |Auto Clave ALP CL-a0L / National Food Institute, 2402281-001-01 2 Apr 24 1 Apr 25 -
808763 Ministry of Industry, Thailand

2T |Analytical Balance OHAUS PX623 / DKSH (Thailand) Ltd. €01234158 7 Dec 23 6 Dec 24 -

C236754745

Due Date of Calibration* : Based on the annual calibration plan. At least 1 time per year.

United Analyst and Engineering Consultant Co., Ltd. (UAE)

Certified Laboratory ISO/IEC 17025

Certificate Page 3/3
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Certificate of Calibration

pH METER Cerlficate No. COT240067
: SavenEasy |ssued Dater @ Apei 2024
Seawial M, for D) 12I0EEINT MAE WASOOHESST)  Job Moo WO-HDDI4E0E
Manufacturer: METTLER TOLEDO Page: 1of 3
Blectiods Seisl Mo 1156883 Maodal  InLab Jolides  Beand:  METTLER TOLEDD
Concifon: In Candition
Customern United Analyst and Engineering Consultarm Comgany Limiled

3 Sei Udomsuk 41 Sukhumwit Read,
Bangehak, Prakanang, Bangkek 10260 Thailand

Environment Canditian: Temperaturs 3 " * 3 i
Humidizy 80 %RH 3 16 %RH
Calibration Placa: Ervironmant Labaratary, DKSH Technology Limited.

2533 Sukhumvit Rioad, Bangechak,
Phrakhanang, Bangkok 10260 Thaitand

Calibwation By: Miss Orawan Khisiphio

Calioration Dato: B Agiril 2004

Tha Mathod used: In Fenssn methcd, CAL-W-5E, Basn on ASTM E 70-07

Tracaakiliy: This cartificabs is raceabln io 51 Units, Sampla Test (s assued through primary

maaurameni maihod Hemed cell, rough CPAzhem Lid. (ISDMEC 17134 Cerificate
No. BIBITT, 431585, G35 1684 And pH Scale racssbie (o the 81 Uinits maintained by
HNational Instiute af Matrclogy [MIMT], Thailand through Industrial Foundaion
Bleciiical and Elecinonics Inatiute Cerilicate No, CAZ0230350EA

_Opee S

{Miss Orawan Khiaighlal) (¥, Mitirn Srhawan)
Person in charge Autorized signaary
Trog corificam & macnd Fu cam o Tesmrsren sooaing K T rieroas SpueT o U (] 1 e ey o resssenen 1 o
o rorel RS o et FecigDi Palional SRS e BlcRies
T FamLrETEY Carmnty SRS W 1S5 SENSE] CrOWECey KN B S e S FEsdes Ueatnty maipled by e covege ooy (iedl i
pacrvic n levsl of corSdenca of sppazdriely GBS 1 SIS I BocoTiares N8 Hha G 13 EEEmce of Uity i Mammsras (GUH)
Thvmss sasaiin ruwy b Bwcind by v, Ao agmciiad conciieas. Ths resl redade sofy 10 e Sarss insted, calfvsed or earagled Tha mpon sl roi
b k] i il Wit el of EICEH Taihaaagy L

e Boraiis vl B

P .
[ p T W
Fisrasney enermilamum
&= DKSH
Cariifcals Mo COT2a0167  Page2of 3
Calibration Results:
pH Scale
et pH Meter Resding Uncertainty ;IM c Factar )
iy ) Emor () )
atdrz a1 oz [ ) 200
354,96 a8 ot 160 ose 200
258 206 0z 200 ) 200
2664 a7 0% 200 ) 200
s N 52 ) 056 2m
1ea 8 a3 500 056 2m
@16 5 016 600 056 2m
0 0 0 0 058 2m
=16 ) ats ) 056 2
Aem Er) 03z 500 0se am
ATTHE ATT 043 .o nse 200
pra 111 236 s .00 058 200
m . 296 Q.20 12.00 o.s8 2.00
aee 88 a0t i nse 20
A1z 41 iz 1.00 nse T
iy ki i
e el

Dafivering Growth - in Asia and Beyord CAL-FA-CIOT- 1 3 Apr FT0M

&z DKSH

Carifigate No.: COT240167  Pagedol 3
Practical shopa and zero paint*

The three-paint calbration using free standard bufler solutions; pH 4,008, pH E.885 and pH 8,987
«Lunng calibration, display of pH meter reading; pH 400 , pH 7.00 and pH 10,09

Tha practical skipa of the pH sectmds; ST.OT (mAipH),  953TH
The zane point of the pH siscinds; E.BB (pH)
Sample Test Resulls
Standand Buller Uind Urder Urceriainty of
Schution pH) Cabraiion {pH} Difterunce (pH) N ent (pH) Cremrage Facior (k)
4008 356 LB 00070 200
6985 700 L 000 200
a7 1008 0,023 00074 00

* Cabbration Markid * Nol TISH Aceradinad ™ in #is Cartlicats hind b moadod S Gom philiieds.

The End of Ceriificate
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Daltvering Growth - in Asla and Beyond. CALF WO 14: B Apr 2008

&z DKSH

Tumsradaudnmiadasiafiuinaan

worniTlanni: WO-00024208
wilawiaalie: pH METER L var foa: 1230625212
mrsany (Hu) FTRARY (R
8 Apr 2024 Tam el 09 Age 2024 R
unk | Lalnk unh | Taiun
Ganaa’
&= [m] 1 ﬂ'mu'l.rum:un‘m = o
] ] 2. mrwdson | soeiiFeena, rofuuoniso) 7] (m]
= o 3. e de = olim eoq (OneOff Suacth) = o
] o 4. tlunn [Keypad) = (=]
@ =) 5. wnimn {Display, Screen Gantrasty = o
Spacimphoiomaier

wiatiti Inivh (Battery Backup) >= 2.8 VDG

#nvapuhunsriernds (Wavelengh Control]

AT (Wavelength Chack)

L el o

i (LY < 3,000 hour)

10 wndrillin (Visible < 5,000 houry

oooooo
O |0|0 (0|00
o|o0|o|(o|o|(a
o|oo|o|o|o

1. iadnvaiuREer (Camusel Module)

¥ Meter and Conductivily Miter

a [m] 12, IuhnTnsh | Electode and Cannedtion Cable § = (n]
[u] [m] 13, e sreacu Electrode (Level KT ) o [u]
a [m] 14, ellehuadis Becinods (Dust Prolecion Hood] | @ o
] [m] 15, arifulifleTen (Staed) = [n]
Tty
a =) 16, AWTERTNAR (Mo Sampl) ] [u]
[ 8] 17, sfunmResn e == 25 Tkt 3.0) =] =]
Auorratic irsfer
a o 18, anm Pision Burelies o o
a O 19, Funclion Rinsing and Desig o [=]
[m] (] 2. snmeEruaEgUoal ey (] [u]
eadarriously ;
Miss. Orawan Khlalphici
Serdcs Engireer
Emwm

203 P T e A TR K
TN Bt K Bengob, S sy, Mg FIE
oo ol 3500 00 Emt -

wenanslaeue
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2 i " CA5240473
L=y Certificate of Calibration o e
T T 1P L
o3
Equipment: CAgital Thammomalar with Prote Ganficale Mo, C15240073
Mosdal: SeveiEasy pH Issued Date: O Apri 2024 i
Serial Mo.: 120E2EZ12 Jeb Mo WO-H024208 o 1
Manufacturar: METTLER TOLEDO Page: 1af 2 oo
= =
1D Ma: LIAE WS DIU2883 Conditor:  In Conitian ; +
1
-l -
Customar United Analyst and Engineering Cansultant Gompany Limited o
3 Sal Udomsuk 41 Suknumadt Raad, 01
Bangokak, Prakancrg, Banghck 10250 Thaland as
08
Er Condifore 22 i 3 on a0 o ma mo o mo %8 s0n ErT] s
Humidity: SO%RH + 70 WAH Binmsaa susn ks Tempanm g
Vellage: VAR ¢ 0%
Calibeation Place: Thammo-Hygro Labarstory, DRSH Technology Limiled.
2633 Sukhumwil Raad, Bangehak,
Phrakhanang, Bangios 10260 Thadand
Gallbration By Mr. Matoekam Wit
Calbmtion Date: 08 April 2024
Thia Mathod used: In housae mathcd, CAL-V-14, by comparision with standard themameler
Tracesbilty: This cartificals is Waceabia to ha Insematicnal Systam of Link maintained by
Quality Rebom Cro. Lid, (0R) Certificate N, QRZ3-0T3
{Mr. Matesiarn Mitjily {Mr. Pramaole Rammeng)
Farsan in charge Authorized signalory
Thin cartiicats 8 e e Lris of MEREETETY Bocoedng iT e ntemeionl Syslen of Uil (5 N peovices creceatty of
TEBABSETAN 1T TWTEWEA O FARSLE AN 37 DN MCTERORD rasanal INCT [BSSTMOTEs.
They repatrerse ™ popolanly St i§ e supasied wroemaanty shat s ohimned o Te Fanaand uroetainty muighed ty te
cowarmga Mecior fosi) o provide & bl of confidencs of spprsersiely B9 1 i delirrmsed i sotorfefos sy The Oede 1o Exprolas of
Lieariairty n Wemurarard (200}
Tresss aaulth Ty be MRS By (HaBIS IO AreCied COnoRions Tre Setln relats anly i P EEOIE SEES, CARErMSd COF Aaryked
Tro rgeie S0 Bt D ropeadine auiepd 19 il et aoproesl of [R03H Teohrokgy Limited
Delivering Growlh — in Asia and Beyanc.
. '
wonanslumunu wnanslumugy
Dielhenieirvg Growth - in Asia and Bayenel CALoFMLL1504: 0 Dad 2572
Cerlificate Mo.: C15240073
Page: 2of 2 ussedoudnmadaelaingomnf
Referance standard equipmant:
[ [r— Cotifcateno | Cal date | Hext Cal dain
Dighal Thermomeser wilk Probe QRZIOTE | 2Mey23 | dMeya
Equipment: Digital Thermemeser with Probe Cerlificate No C15280373
Calibration Results: Swial Na.: 1230525212 Mociek SevenEasy pH
Without Adjustrant
Sensor Type: RTD Ghannel; - ~
Diametes [rnm) 4 Leewgth [rovn. 135 Enmersion (mm); 110 PR () s i)
Calibrate Ponk.("C) | STD. Reading "G} | UUC. Reading ("C) | Gomection of UG (°C) | Unoertainty {+ "C) S-Apr-2024 vk B-Apr-2024 WA
15.0 1500 151 bl L unk | Tandeh und | nink
8.0 28.006 251 =00 0.076
350 35.004 350 0004 0078
= ol 1 sw | o
= D | 2  Adapters Power supply 2207 110 VAC @ a
= O | 3 v Main Swech 7] o
Tha End of Cartificate =2 o 4, mmnens Seleciorn Key = a]
@ m} S e Dsplay ] (=]
= (m] 6. Battery ] (m]
n] m} 7. anwdurdas [} o
=] | & drmw Sersor( In (Ex ) [} m]
A
M. Nateekam Mili
Serdca Enginaar
Ul o s rTatad oV Vi Brsain rmatalen i e
ocoee Tachraeagy Limasd Tachaokogy Lirsses
eyt e s e s s e e |5 B e e e e
Fhome 0 SO0 Eoal i o Wi o koo i . el irvlopr el pey= O '
wonanslumiunu wonanslupaugu
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Calibration Certificate
Calibration Report
Certificate No.: 21 TB-B01401
Certificate Mo 2a01718001 01
Clignt nama: LPATED ANALYST AMD ENGINEERING CONSULTANT CO.LTE.
Eguipesni: =t e Benctubor: 001 pH (e
1 5o Uslomauk &8, ety Ao,
Mardscarer  WETTLER TOLED Vodl e o
Bargstash, Prakbencong Sanghos 1126
1231 T Sanchwe
LAE AT 1R
tote
i Pagadots
Equipment: PH Meoar P |
Manufacturer: METTLER TOLEDD Herveal s chetoradiees. ] ol vl |
o - ) (LTI |
[} [ [0 )
Model: SevanEasy pH = 206 o e
3 " I [ am
Sarlal Mo AEREE ) O . ) o [ F)
T [ 0 T [ m
0 e 0 [ [ 2m
1D N UAE WAT A5
0] B e £ [ 2
|z T ™ ) [ 2
Order No.: 2801718 ey 7 S o =
2. Cafiaration of M Vislar it Eiscrosis | Varssl Tarrshors Gempasisten o1 23 °C |
Operation No.: TAEIT 108 Eavlomert: oo s Thpa i B
Vo i ke
Date of Receipt: T Fabruary 2634 [T " Y
Parkormance of Blecirodn syaten  (Ths-Pord Cabostos ol 04 4.7 41 11
1 T
Date of Callbration: 1% March 2024 e p—————— T . o
e Reials Sape 101 ot —.
L ey L Li QEpH k)
anee ann m [ an
Yot Ry Loy I — Approved by ’&é— T Too ] ET) [ | [
Spasiaar | Wi Biarapsbat Tuanis ) —in T e w2 | owm | im
Managar, Divinion of Calisrvins Labortsry eme war ,u I )
‘Ol of nus 12 March 2024 Menporsibe jor the Techricsl Masege rean! Teem
Tha et a8 EEAASENES BIOBARTY ot ARRTEAILESHY 1Y%,
Toeh Cocal & ol i SEBSANGE iy Fob S8 B SO et by ok TH LA iory ACSTESiLn S2hares WASKh RAL TESRTIES
e capatdty o fa Imrkory e Fa Fembiy & g retel Fasdints 1xd e us of s Ao 6
AR AL SRRy, TR, AN By (] G5 MMPECLCRD 3001 Ta2 i A A & P GRCT AN BERIVEL ) P4
Pasian Pood i
#0500 Revica: 01 Date 153445 PACE002 Raveir 1 Due: 20-D4-65
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Cortificats Mo TN
Equipment: e Retion 057 pH B Corificate Mo HBITIES0
" H
Marafechsw:  METTLER TOLEDS et Sty o Eaulpasant: Dsgial Traaamates was RTD) [5i8 hiarne]
S il — Pusciston: 91 G Wemt: eepefany g
r o
o . Rerie e 133188 MRo: LR AT R
Dote of Calite st A1 Vnach 3028 Faguloty
Masufscterer  METTLER TOLEDG
[ i G Loy, WA i) B0
— 1 M 7034 Fage 4018
Eawimaiman Congiman: At Terspamtune | 34 608 T T e =
Gorstien o Equpreant o Goneites
Condiiinn ol his Mosa it of Callaation Locaiier: i G Ly, HIROAM Fa A
EadTATT CaRE Ambim Tarpantan B =z 1w
1 Callbruion Madicd SN - s o L] 3 ol e Ly whiy S i wfbige it 45
s | edatas Huswiddy LU S
2 Meteswracn Bisedinds | Girbied Aatoras Masal
ey SN D . [ LI D D
21 /D Vintagm Cabbrator Zrosear s s T ma 220
Commaral 1 apaie ol Cobbrotan
PR ey — rssar Fuks 0 ST 0 Do B
1 Casbewson et - I et W TE AT by pviare i Eanda Permoren
13 Thass-rigro Mssss KRBTGS £osamETal 3 Ap T
- Thas Caibewion i dumrrna iy comameg Wit 8 ke femowetay
Coecifbed Aylerarce Ngjerisl Leife Ball Enpin Dsty
B b 430 [Frrasry g s Sabsion] P PELE 13 gl Xe froen B aaaden) mevirimy Hevnermie:
28 barar .38 [Pronaary 5 Sufler Sakaior] mera PzITLY 11 et 205 - Thom et e = sa 81 o iy 4 Ko MiaTabon
28 M I 10 Py B Bl Bty L BHIEDLS 0 g B Tompaturs scwa of 190 | TS0
27 b barter 750 [Siariand pH bulier Scksart] canes svmed 8 Comtar 202 2 Maburon Sirdun binmen
B This casifcalin i mcestie i The nteraionel Syser of List 5 Ui I ybam— kel Serad We Cartficain ko Dun Catn Throglh |
17 et rg 2 1 s WS- THE-THE YIS Laboepiay Acmosciton of Gt Ha 0003 | MANDHELD THERMCRETER, e Al
FEL-T (TS [ TETR
33 wamemmes g 33 ana 53 g BT T T L sroamesy Acruminns ol Caaten o B L Patruss Resaanca Trarmonaar PHT] szTA s
13 Caien Batwrunca Valrai Np 24 1 25 VimbE Ty R o M ool Ly caltraied .

Sasaart Eqacrant . - Low Termpamwuny Bt 120000 Viowed Evrors 65 B, B34 Jdrfid
TR (ST, S A E: T SARE San

or anc carified by TPAchers Lid i socrediied i 150 12834
e (SOAEC 190

T 151 s
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PHOB-SSRCDENTE (FTH: Frpsen- Thecoo Burduenal. 4 T carticatn wax oacdhed orly Fos e et wa calberiod.
[Lrse—r——

§ Toug imssst of cadirgion was ouned sccuraie 3¢ ehown on dwe and pace of casborson oy
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Calibration Report
Cortificate Mo, AT
Equipsmnl gt Trvabrater wat TE FH Rhme|
Faszasan L ) Mote! Sxwwabany ot
Basi Mo 155115629 D4 WAL AT [l ey
Mansacirer  WETTLER TOLEDO
Date o Calissation: 1 Wy 5234 ——
Calbiation pant BiMiewNlin
Caklralins rast
Trap gl wde. Svarmninl 1 i D £ ciry b i 3 s cpi ol 100 pem
- Dumretn ol g sty L] w wh
CuTensan o prase - Darute 4 mn g 1N e
Eruil Tk R Ges
_ Hancerd Uncarisinig
Lo L I Pe———" Camschon Vs ['T) oy
1o a1 1088
= ks a A 0ee
E Al T a 4 LR

Hoks
MU Ut st Coserion

Trod 18BT urcariney o TEAL AT, a3 DIGRS On EAREIT acarimTy rfopked by ooverege Ieckes he 2 prasdag 6 el 0 eddeess il
[T ST

F-C5-013 Masisior: 01 Dhaia: 200485

&= DKSH

hﬁfﬂé pk Certificate of Calibration

&% DKSH

A
Equipment: GONDUCTIVITY METER Certficale Na:  C24240057
Modat Lab 855 Isssed Date: 11 Manch 2024
Sarial No. {or 10.) 16300355 Jab How WO-D00E0GIR
Maniiacire 21 Anatgtic Paga: 1of 2
Elpirods Seral No. 1BITD0ET Model :  LF413T Brand: 51 Analytic
Carnd tion: in Comdtion
Gustomar Uniled Aralyst and Engnesring Conauliant Campary Limited
3 Soi domsuk 41 Sukhumedl Road,
Bangckak, Prakanang, Bangkok 10260 Thailand
Ermvironment Condion;  Temoanieg - I + FE
Humidity B0 WRH & 16 WRH
Calibratian Placo: Erwiranmant Laboratary, DESH Technology Limibed.
2533 Sukhumvit Road, Bangchak,
Phrakhanong, Bangkok 10280 Thaitand
Calibration By: Mr. Pangpisut Susbohantha
Calibration Daie: 11 March 2024
Thi Mishod used: In house madhod, CAL-WI-40, base on ASTM D 1125-14 and D 5381-14
Traceatalty: Thin sertificate i traceabie I this 51 Unks maintsined fy CAM of NIST{SRM)

Watrisors

{Mr.Pangpisut Susbchardha)

Parson in charge

through CPA chem Co., Lid. {IS0NEC 17034) Cerficale No. 980753, 890581,
HEOSEG

.a-\'l - 'g—
[Mr.N-l:nur\ Sriaraan)
Authorized signatory

T B . poond £y i, of Ewsrnenand Bocoaciog) s e bntmeadionn Sywinen of Lk (5. § provides imcastdily of measrneni io inebica o
Frabornel s o ey POCEEDI) AN S ees] B oRXin
T il M ) 1 G ) Ty WS & BRI 15073 1 AT WSy Tasglend by T Cige tar (W

e v o

B e ot b Expiians? of LVETialy i) WeairBTost GUM)

Te reacfn ray baflacie] By devisfiors bors secied condiions, Th reslia reiis ooy b e s bealied calbeied o saviemd. Th Ao ahal ol 04
FepaACA] Bacotin Ll withoul sCceTel of DRSH Tachackeoy Lindard

i By polilall 4
I Toatwtay Laribi

TSI LT W e T s, 15200
R

THT Bkt Fiad
Prcss <08 267000 Emas e

Dalhwiring Growth - in Asla and Beyand

—— nnsliauay .

Certficale No: C24240057 Page: 20l 2
Calibration Resulis:
Before Adjustment
Standard Unit Uinder Caliaration Cowerage Factor
Carection Uncartainty | 4 §
Cesrluetiily Sakiion Reading k)
H)d  psiom 7 wikm AT piem Zoo azn wiicm
1130 uEkm M2 Ekm 150 uHem 200 an waiem
Mia makm WA mESEm 23 méicm 200 057 miiem
After Adjustmant ;  at 1413 uSlom
Stancard Linit Undier Caiibraton Cownrage Faciar
Comectian Uncerairty ( £
Conductiviy Solulicn Reading (k]
ZH000  pEom Ha wiom 0900 phom 200 021 uEdem
IR0 uSiom 1413 Siom 0.0 wSim 200 L1 wEiom
ma mé&iom LR méiom 28 R 200 067 mEicm
The End of Cerlificate
Wi s s LAl s
T rraris YRR AT AT AE
m-uxmw e-ﬂ-ﬁ-p-m—w'mm—nu Rm—,— m w
Dwedvering Growth - In Asia and Beyond, ‘aﬂ ’ c?g-‘!\.':gﬁ 12 Sep 2022
eraerssadiracEd aanTlanes
DELEOCTANNTERIT RS K
Poundason for ndusnal Development Masonal Food e
: Pourd #wail Laturekot Sevce Certer o BRI
Calibration Certificate
Certificate No.: 2402283-001-01
Client name: UNITED AMALYST AMD ENGINEERING COMSULTANT CO., LTD.
Address: 3 Sol Udommsuk 41, Sekhumit Road,
Bangchack, Prakhanong, Bangkok 10260
= Paga 8 af 4
Equipment: Electronic Balance
Manufacturer: METTLER TOLEDD
Model: AER2NSDU
Serial No.: CO09O7LETT
ID Mo UAE.WADL012/ I563
Orcer No.: 2402383
Operation No.: 2402 783-001
Date of Receipt: 2 April 2024

Date of Calibration: 2 April 2024

Callbrated by meieawut prapawutizong  Approved by
Scientist { Mr.Pharaphat Tusmji )
Hanager, Division of Calibration Labarsbary

Diste of Tssues % April 2024 Respansibie for the Technical Management Team

The for o ol 5%

This Cerificzie iy mzued in accondence mith the conditions of scoreddation granted by the Thel Leborstony Accreditation Scheme:
which fors gswemed the messusement copabiy of e leborstory and i traceelsbiy (o recogeied rational siandards and 1o the:
urite of memsrenent meximd i Hhe ormeponding nationel siencends Lsboreinty, This carificsie map ot be repmdured other
than i full et witn the prior mrttes spcrovel of the Netional Foo Institute

F-05000 Rewatd 01 Dol 100485
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FouncEon for ndsinal Deiopmeny Mstoral Food e iy FOundanon for inclsmal Cevmsoomen: hanoral Food resnus
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Calibration Report Calibration Report

Certificate Mo 2402283-001-01 Cartificata No.: 2402283-001-
Equipment: Becirmes Ratwoe Harfacturee:  METTLER TOLEDO Equipment: bt Eease Manuiacteren  METTLER TILEDD
Madal: AU Resplution:  [LO000L g J Q0000 g Mosdel)  REEIDEIN Ramiutisre 000001 9/ DOOIL G
Siriail Mot COURTIETY BOMa LRE AL DHEESER Sarial Mio- C3R0IAT2 I Me: LAEWACIEZZSAN
Capachty: 130§ Capaiity: XN g
_Date of Calibration: 2 s 2024 Pag 2004 Dts of Calibratdon: 7 ipd 3004 Page dal 4
€ i Jembiert Tamg P45 4 05 T Gy 473 0 15 % Calibration Results;  {Continwed)
Place of Calibration; Libamaory, UMETED ANALYET AMD EDIMEERING COMSULTANT 00, LTD cal tion B #1-200g
Condition of Equipreent: oo Coed
oy i E i Calibration Adjustement: Internal Calbraton
Londition of This Results of Calibration: S
| Cattmiicn Mt AT ettt WMADD]  In-Houma Mathod Bamad on LKAS Lita 14 2019 3. Daparturs froms Maminat Vabes: {Rengs: 21 - 200 0); Reslaion: 00001 )
2 g Sl
Ralerence Standard el Serial Mo Calibrated By Cerificade Mo, Pue Dake hrmiral Ve Stwchw Wakw sy —— Eoereenan e Coverage Facdoe
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Certificate No.: 2302827-801-01
Client nama: UNITED AMALYST AND ENGIMEERING CONSULTANT OO, LTD.
Address: 3 Soi Udomauk 41, Sekhumvit Road,
Bangchak, Phrakhanang, Bangkok 10260
Bage tafa

Equipmant: Elactranic Balanes
Manufacturer: METTLER TOLEDD
Model: HSRI04
Serial No.: C117635043
ID No.: UAEWAS.002/2564
Order No.: 2a0z827
Operation No.: 2302827-001

Date of Recalpt: 10 May 2023

Date of Calibration: 10 May 2023
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Cartificate No.: 2302837-001-01
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1. Calibeation Methos: T Mechod W-MA-001  In-Hous Mechod baesed on UEAS Lab 14 - 3335
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Equipment : BOD incubator Cort, Nou: 24TM303
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Calibration Report Rutorenca MO2-020C-1
Rasul of Calfieation ;- (7] Without Adjustment
Functian of UUE* ; Ternperaturs Source
Mo 2302827-001-01 Fraah air sedting : Mot Avaiable
P Budronk Bl Masulsciursr HETTLER TOLEDG Calibragion | LLUIC* R Tamparaiura Tamparaturs | Owerall [Coverage|
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(et | ey ey [£°C ) (5] ey | «
Serit CouMaE i . 13/
Sy S 200 201 | 1ea .37 072 4 F]
Capacityy 20 g Caloratice Bured k
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Calibraticn Adjustment: Inbina Caiteation

3. Departure from Nomanal Value: Average” : The avaraga of 30 vaksas in sach posiion
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Equipmart = BOD Inoubator Cort. Mo 24TM303
Condition As-Recaived :  Uisad lam Page: 2o 3
Radarancs | 2402-02340C-1
Procadurs Usad -

Calibration wena conducted using calibrafion procedure CP-OTO2 based on TLAS G-20 according fo direct
meaguremeant method with Data Ac which with F Tamperaiura Daiacior | RTD |

The temperature scake used was based on IT5-90,
Condition of this result of calibration

1. Reference: standard instrumant;-

Instrument SerislMe,  CartMo,  Traceable Duss Date
1 | Data Acquision MYS3003411 23LM208 TPA 27 Dz 2024
2 This cerlificate is valid anly 1o the ibem calirated on dala and place of calibration.

3 This certification is raceabie 10 the imemational System of Unil,

Remark : TFA : Technology Promation Association | Thailand - Japan )

Result of Calibration = %) Without Adjustmant

Function of U ; Temperature Sounce
Fresh sir setting : Mot Auallatie during
Baginning Finished
Temp. { T ) = ]
{ REL Humkd. { % | T -]
4 = [AC Eupply [ Vak | P 234

Dimension of Chamber : £
an 0 om D= 062 m 9 fret.)
b= 1 om Wa 1.2 m
o= it em H= i2 m

Capachy= 0B m*
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Certificate of Calibration
Equipman : BOC Incubaior
Manutacturer © ARCD
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Surial Mo, ; -
1D M, LIE WA DB
Submitted by - Uriled Analyst and Engineering Corsutant Cis, Lid,

3 S Lndomank 41, Sukrasmut Road,
. Phrakianong,
Banghek 10280
Locatian ; Ly Ficer 2
Besosived Order | 01 April 2024
Calibration Dato : 01 April 2034
Ambiant Tasnparstire : (:®110)°C
Relative Humidity SIS %
Calibratud by : Krimda Mk
Approved by
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Equipmest : BOD Icubsior Cart Mo 4TMEET
Condition As-Received :  Lsad hem Page: Zaofa
Riference : 2404-00MTC-1
Preceduns Usad -

Galbration ware conducted using caibration proceduns GP-OT2 based on TLAS G-20 acconfing to direct
massuraemert mmatfced with Data L which wiih T Daotecior { RTD |

The temperatune scals used was bassd on (T5-90
Condition of this rasult of calibratisn
1. Refarence standard instrument-
Imsénsmant. Earial Ho. Cart. Mo Tragsable Due Date
1} Dty Acquisiion MYSTOIT1 MG TPA Ul 202
2, This cariificaia & walid only o the fem calibraked on date and place of calbradon,
3. This cerificaton is raceatie o e imsrnaticnal Systerm of Lt
Ramark : TPA : Technology Promotion Asscciation | Thalland - Jagan |
Basyliof Calibeation:: | *) Withoul Adpaimen

Function of ULIC® : Temperature Source
Frash air satting - Mol Avaitable Errvironmant during calibratian
Beginming | Finshed
Tama. | "0 ) 277 25
[REL Hurmid | % ) a8 48
JAC Eupphy | Wol | Pl =0
Fnf_ St
. Poshion : e
) T | etemma
2 1B-18RTD-02
5 / 3 1E-1BRTD-03
G 4| teeRm
_ 5 |iewArnos
8 IBRTD-0E
1 |wewemar
PProds instaliaton Detalls : Dimension of Chamber : 8 23-1BRTD-08
as 11 em o= 582 m Biref) | 18-1BRTD-0
b= w  em W= 1.2 m
o= i om He= 12 i

Capacity = 0B m?

44

.
wnm's‘lumgu
a120974
Eyuipimamit © BOD insubaior Cart. Mo,: JATHSAT
Condition As-Recaived - Usad ltam Page: 3cf3
Roforence - 2040¢-00040C-1
- (*) Wirout Adistment
Funciion of UUC* @ Temparshae Scurce
Fresh alr setting : Not Avalable
Calbeation]| UUC™ | UNGT | T T Cnrall
Poing Baiting | Reading stabiity unifarmity Fagtor
(I e 12 [y [ L
200 200 2000 045 (.55 1.3 2
Calbrasion Measured Temparaturn | T ) U
Puaira Position i
gey | 2 | 2 | a ] 4 [ 8 | & | * | 8 Jape)] (+C)
200 [ weesd | 20,163 [ 20235 [1a7e? | 18706 [ 1973 ] 19765 [ 1eez1 | e | oee

Average” | Tha svaraga of 30 valuas in sach positon,

Tomparature stability = One-hall of fw gremest masmmum difersrce of measursd fempersuns 8t any ons sensor
Tamparsture unilarmily - The maxmun Slkeancs of meased IBMSIALNGE & any SaNsrs and M Measnsd
termperature at #w reference location which are observed at the same ime o al as dose an cbesrvtion ims ax
prosssitie o deterrming the temparsture pemern of Fomogansity within the chamber undsr siaady-sia condiios,
Cverall Variation : Tre Diflsrence of the masimum and minium measursd ismperstres Sroughot cheermtion
wuc* : Unk Under Calibraion

Mote ;. The reporied unceriainty of measurement was included stabilfy and escluded weformity |

The reported uncerainy of measurement was based on a standard uncertainty mulipied by a coverags
Eactor k. geindicing & lavel of confidence of soprcaivalaly 55 %,
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DNQE Services O L

DOE . vices 32 S Ly Waryghin 55, Lacksruc-Warghin R, Lsdpens, Larlpreo, Benghok 0730
Phons : +66 {012 538 2054, Email - dgeesviceinfedlpmail com ﬂ;ﬁ
CERTIFICATE OF CALIBRATION
Certifleate Na, 3 SP24-018 Page 1of 5
Csiomer 1 United Analyst and Engineering Corsultant Co., Ltd. (Head Office)
Address : 3 Soi Uomsuk 41, Sukhumyit Road, Bangchak, Phrakhanong, Bangkok 10260
Locatian of culibration 1 Labarsory 315
Equipment : U'V-Vis Spectrophodometer
Munufacturer : Agileni Techaologies
Modlel Cary 6l
Serial No. ¢ MY 15410009
D Mo : UAEWAT020/2558
Received Date : 7 May 2024
Calibration Date: 7 May 2004
Tssme Die ¢ 9 May 2024
Condition Instrument :  Good
Dl e Al ofaien
§ Mr Tanawun Rittidach ) i Ms. Chonfhicha Sasgrgem |
Techaicel Mumeger Quality Marssger
The oildwutien real b5 appd sl vl mischa s calibymssd bem. ™ i

Tha racammreraert copmbitity ol e bebesory i) s rmonabi bl o s parkand sty ead w0 Lk o mese e st 2t dhe coverponding estiom)
sl ooy, This corviScase rmary 5o s e hacd b s | fal ot with the prior rien spproval cf she D€ Servios O, Ll

tonanslueaueL...

DOE Servites CoLid
DQOE Sarvices 37 Soi Ladmo-Wanghin 55, Ladpro-Winghin Rl Ladpess, Ladpeas, Euasghok 19230

Fhenc | +66 (012 53K 2034, Emad | deeservicesiafodigmai.com Sie-Tre PN

REPORT OF CALIBRATION
Certifieate No.1  SP24-01E Page 2of5
Environment Condition : Ambient Temnperabure 25 £3 ¢
Relntive hismidity 55 + 20 %RH
Calibeation methad 1 In-bouse method CP-01 Based on ASTM E275-08

Certified Referemce Muterials

Maberial Serial No. Certificste No, [hse date:
Albmobancr Standand st 215760 115663 15 October 2023
Absobance Siandard set 25757 115638 25 Oetober 225
‘Wvelength Standerd set I5806 115657 25 October 2025
‘Wavelengih Siandeed set 25758 115665 25 Ocaobeer 2025

Traceability - This centification is traceshle w the Intemational System of Unit maintained at Mational -
Imstitute of Standards and Tecknology (NIST) through Starma Scientific Limited

Spectral Bund Width of UUC ¢ 15 nm.

Secan Speed of ULC: 60 nen/min

Sean Interval of UL ¢ 015 nm.

aof UUC : Fh ic  0.0000 Abs.

Wavelength 01 mm

wonanshimauay

DHIE Services Ca. L.
DOE . ices %ol Ladwor-Wnghia 35, LadpraoWarghin R, Ladgran, Ladorao, Benghok 1123
Phose © +55 (302 538 2054, Eeail : dgeservioesinfodigmail oon e s oo
REFPORT OF CALIBRATION
Cortifleate No. : 5P24-01% Page 3of3
Callbration Results : Without adjustment
Fhotemetric Acturacy :
Wavelingth | CRMs Valess | UUC Readling | Correstion Uscortaiaty | Loverage lctar
inm.) {Abs) {Abs) TAbs) (A} k
00000 00000 00000 0.0028 200
05780 0.5747 00033 0.0031 200
a L84 10438 AL CHIEG 0.002% 2,00
L1876 11832 00 .0080 2.00
00000 00000 00000 0.0028 200
0.5595 05581 A4 00034 200
W L0239 10211 AD0GE 01,0035 2.00
2120 21019 0.0001 0.0080 200
000y (000 ALCHI) 0.0028 2.00
05230 05184 00046 0.0030 200
i 00633 0614 L 0.0029 200
19753 19731 00022 0.0070 200
QL0000 R L 00028 2000
05181 05150 00031 0.0031 200
G L0002 D64 LR 00033 2000
1.9973 19514 0059 0.0088 200
000 DL M L0028 200
0.5517 05485 00032 0.0030 200
i 1.0803 L0772 00031 00030 200
20373 20293 DL00E0 (0080 200
00000 00000 L0000 0.0028 100
05591 05365 00026 00031 200
= 10518 LML 00036 0.0030 100
1.9274 1.9202 00072 0079 200
T
tenaslueIuAy
TG Services o Lid
mE H 32 S0t Ladprac-Wanghin 33, Ladprse-Wanghin Rd., Ladpess, Ladpess, Dasgieok 130
Services

Fhhone - +66 (112 538 2054, Email : dyseriosisfofigmail com

REPORT OF CALIBRATION

Certificate No. : SP24-018 Page 4o0f 5
Phaotametric Accaracy ©
Wavelempth CRMs Values UL Resulling Correction Umeertaimty Coversge facior
{nam.) [Abs) {Abs) {Abs) {Aks) &
28 00000 00000 00000 00050 2,00
0.7460 07435 0.0034 00057 2.00
0000 00000 0000 00050 2.00
— 08674 08638 00035 00060 2.00
DL000HE DL 0.00H00 0,0050 2.00
. 0.201% 0.2907 0.0012 0.0051 2.00
A D000 LTI (LEHH00 00050 2.00
06430 06402 0.0028 00055 2.00

wendaslinaugy



DQE Sarviees Co Ll
DOE f——— 12 Soi Ladpeas- Wanghin 55, Ladprin-Wianghin B, Ladpran, Latpr, Baghek 10230
Phane ; 464 (001 338 T034. Email ; dqesanicesinfoEgmail som ]
REFPORT OF CALIBRATION
Certifieate No. : SP24-018 Page 5of 5
Wavelength Accuracy @
CHRMs Valwes | UUC Reading Corretion Umceriainiy Coverage facior
| {mm) [N (i) [ ¥

M2 M0 028 [EH] o0
279.45 17935 -00d g o0
287.81 /79 -0 g A
234,06 e 016 g 200
360.93 3505 0.4y niz 100
418.59 418.1 0.49 s 00
44594 456 0.3 [ BE3 200
43566 4313 .36 g 100
460,02 4598 0.2z nis 200
336.59 236.0 .59 0ig 2o
637,98 638.7 QT 018 100
431,38 4308 .38 g 200
472,50 4724 (AL 01 100
31347 Rk 023 oig P
528.88 591 an nIE Lon
57317 LR 033 [INE S 200
585.35 5852 015 L) on
684,40 5.1 adn (8T 100
T4 TalL4 068 1] 100
T48.55 TR 55 L8E] 100
20708 2073 037 g 200
&9.28 793 <002 01g 200

Remark © - UUC = Usst Liider Calinaad ion
- A = Kl v

ST U vt eniiphied by the covernge bt k

swinch for u sasral diiribution cormesposds b cowerage probablity of sppros imsicky 395

+ * iadicamns non TS accemcasd

.
SRk wnanzlupquey,
1k Servioss Culad.
H SENIQES % S Lackorno-Wanghin 35, Ladprao-Wirighin Bil, Ladprss, Ladpras, Bargok 19050
Phome : i (002 518 2064, Email : dquuarriceanTaiymail com S

CERTIFICATE OF CALIBRATION
Certificate Mo, SP24-008 Page 1 of$
Customer :  United Analyst and Enginceriag Consultant Co, L, (Hesd Dffice)
Address 3 Soi Udomsuk 41, Sukbunvis Read, Bangehak, Phrakhanang, Bangkek 10260
Locution of calibration s Lshomlary 115

E P UV-Vis Spy

Manufscturer : Hitachi

Maodel 1 U190

Serial Mo, :  2021-064

MMt UAEWASD0aTI52
Received Date ¢t 16 Jasuary 2024
Culibration Date ¢ 16 January 2024

Tssme Date @ 19 Janaary 2024

Calibruted by : T Gﬁ_ Approved by 1 apfaf
I'Mr'l';k i T Ms. Chanticha Samgnger |

Technical Mansger Chuality Pebarageer

The calibraion rosakt m oyl ol b D ahouy s o s s fead Scoacs s thowT on dm and piec of call beation ooy,

T PR S Y 11 I AN S L A By ) s it ] honnhs e s o it resiind e ey

matiwmi starabeds baburmors, This coni fuose sy o be neproduced ader i in S oo with the prior wrlics sl of e TG S Cow Lad

wnensleunu

AT R 102000

DOOE Serviees Ca,Lid

MSenrlces 12 S0l Ladpese-Warghin 55, Ladprac-Wanghin Ril., Ladpro, Ladgren, Bagkok 230
Plne : +f {002 538 2054, Ernail | dgeservicesinfigigmail com b

REPORT OF CALIBRATION
Certifieate Mo @ SP24-008 Page 2af 5
Envirsnment Condition :  Ambieni Temperature 2525 C
Relative humidity 352 20 %RH
Calibration method : In-house method CP-01 Based on ASTM E275-08

‘Certified Reference Materials ¢

iaterial Serial Mo, Certificats Now Due date
Absnhanor Sandsrd se1 25760 113663 23 October 2025
Absobancs Standand et 25757 115638 25 October 2025
Wavelength Standand sl 25806 113657 2% Oetober 2025
Wavehmngth Stiandand sl 25758 115665 28 Detober 2025

Traceability : This certification is tmcenble to the Intemational System of Unit maintined af National -
Institute of Standaerds and Technology (MST) throngh Stama Scientific Limied

Spectral Band Width of UUC & 40 pm

Sean Speed of UUC : 200 nen/midn

Sean Interval of ULC : 01 om.

R ol UIC 1 Pha i M Abs.

Wavelength 0.1 am.

wnm's'l:ianu

P T RAL 11322

DOE Sarviees Co Ll
mSewil:es 32 S Ladpne- Wanghin 5%, Ladgras-Wanghim R, Ladpran, Laslpr, Blasghok 11210
Phana 1 (14§36 2084, Ereail : degserviasinfodigneaileom e
REPORT OF CALIBRATION
Certificats No, : SP24-008 Page 3 of 3
Calibrathon Results : Without ndjustment
Photometric Acearacy @
‘Waveleagih CRMs Vabues VLT Heading Carrection Umcurisinty Coversge Fctar
(mm.) (Abs} {Abm) (Abs) (Abs) k
DECE] LX) LD .28 2.0
D.5THD 5T OLANI30 1.0031 2.0
e 1AE4 [ 1] 00024 0.0029 200
21876 2188 s D.00E0 2000
01,0000 LK) 00000 (L.OOZE 2000
0.5595 0558 LS 00034 200
e L0239 1024 -0.0001 00035 200
21230 2121 Q.20 00T 2000
0,000 ol 0,000 00T 200
0.5230 [ 00030 D00 2100
g 059631 LR )] 023 D002 200
10743 1075 00003 DLO0TH 200
0.0l [fE ] .00 D00ZE 200
2461 03181 0316 00021 (HEE ] 200
1.0002 iR 0.1z ‘0.0033 200
19973 (B [{RETKEY (00E4 200
10,0000 0000 00000 00028 200
03517 0.550 00017 0003 2400
% 1.0803 1020 0.0003 (0030 200
20373 1032 00053 DLO0ED 200
0. 0,000 D.0000 00028 200
{.5591 0558 00011 [EEVEET 00
B 1.0518 1.051 (LODOR QU030 i)
1.9274 1.523 RS ] 00079 v 200
tonairhmaum——
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DO Serviees Colad,
42 S Laskprso-Waghin 55, Ladprae-Wasghin Bd., Ladprso, Ladpes, Hanghok 18230
BRE 5. rvices e i
Phone - +66 (D12 538 2054, Erma : dyeservioesinfojégmail com =
REPORT OF CALIBRATION
Certifieate No, : SP24-008 Page 40r3
Photometric Acearacy :
Winelemgih | CRMa Values | UDC Reading | Oarvection. Umecriainty Coverage factar
fmm.) [Abs} iAbs) [Abs) (Abs) I
I 00000 0000 00000 0.0050 2,00
07469 0748 00011 0.0057 2.00
s 00000 0000 00000 00080 200
- 0.8674 OLBES 00024 0050 200
i 00000 0000 00000 00080 200
02919 0293 =L 1 (001 2200
. 00000 0000 0,0000 DO0SH 200
j 0.6430 0641 0.0020 D.005S 200
'
enaslumuRu

Fhe-T-E2 B IR

DHIE Servioes O, Lid
DQE Sicsidnk 12 Soi Ladymne-Warghin 55, Ludpreo-Wanghin R, Lutpran, Ladprn, Basghek 10250
Tz - +66 (42 538 0348, Bl : degsenviosindod gruil s A
REPORT OF CALIBRATION
Certificate No, : SPI4-008 Page 5 of §
Wavelength Aceuraey
CHRMs Valuis UL Reading Correstian Umerrtainty Coverage factor

(i fmm.) (nm.) (nm.) 3
154 410 oaa [LAE] 1040
e Iy Q50 s 0
IERT0 R Lk} [h13 pa ]
3 LY ] 042 (AL m
361.26 3605 046 0ig 200
41545 4182 {1 ] 0iE 200
446,70 4360 0 n1E 200
4353.20 4531 0 L1E 200
600 4596 0.4t (AL ] 200
336,90 5364 (k1] nis .M
&17.04 6376 034 nIE 200
A T4 440 | i [-NE} 2.0
47222 4T {ibx] (AL} 200
51330 3133 0.2 018 .Mk
872 518.2 LN LAE] .00
AT 743 o3 (8] 20
SRS AES.0 048 0.2n 1.0
6D 54,1 a43 o 2y
4027 T4 017 0.2 L0
T4R2H TA1E e ol 20
BTG 065 LET wis 200
BTS00 192 050 nig 200

Berrark = - VUG = Linir Lrsier Caltastion
- Wil = it Avaisbhe

Thve s e ety f e 1 i it o the enacdasd enisingy of s mabeplicd by the covenge dacior d

which fr o parral dmmbasca bty of by #¥%

- * it o TES| scomniund '
enaslumuR

M-I R W1

- End of Cerfilicate -

DaQiE Servboes Co.Lod
m Seryices 5 LadpmrWenghin 53, Ladpeaer Wamghia Rl Ladpauo, Ladpeae, Bangknk L0230

Phame : +65 {012 538 2054, Email : dgsservicesinin@greail com mc.marm i

CERTIFICATE OF CALIBRATION

Certificate No. 1 SP24-001 Page 1 0f 3

Custamer = Unised Asalysi end Engineering Consultant Co.Lid (Head Offiee)

Address : 3 Soi Usdomsak 41, it R, k. I omg, Bangkok 10260

Locstion of calibration ¢+ Labarsiosy 213
Equipment :  UW-¥'is Spectrophaiometer
Manufacturer @ Hinachi

Model : LJ-25040

Serial No. @ 21E22-D0%

I No. . UAEWAT.O512564

Received Date : 4 Janusary 2024
Calibration Date : 4 Jansary 2024

Issme Date 1 5 banuary 20024

Condition Instrument 1 Giood

Calibrated by : Ty Appraved by : ‘3"?‘31"]

§ Ar Vanswne Rittidsch | § M. Chorshicha Sargngem |

Techmicil Misager Cuality Marsger
Fike i pesa b appdd ety 10 10 ahoy cubbrmed i a0t wam Toac] Scrumasa s show oo sk and place of calsation oy

G BN Gy o sy o el wl o e e T =

rastienal stsmabachs Labworationy . This covrificans g o he reprrckns b e 1w Al s et bac g wrslin gl of Lo TRME Farvaes Do, a1

wnmi'l:imuqu

FRETSEAT2 R 11182

DOQE Servioes Co_Lul.

DQE Services 05 Ladpon-Womghin 55, Ladpras- Wasghin R, Ladpras, Ladpran, Benghok (6230

Phiaiie - +66 002 538 2054, Ervil @ dgeserviecanliniigmil com -

REPORT OF CALIBRATION

Certifiente No. 1 SP24-001 Page 2of 5

E Condithon :  Ambicnt T e 2#+3 C

Relutive hamidiy 55+ 20 %RH

Calibration method : In-howse method CP-01 Based on ASTM E275-08

Certified Reference Materials
Mlatcrial Semal No. Certificate No. Dhue daie
Ahsohance Standard set 25760 115663 25 Owtsber 2025
Absabanc: Saandard so 25787 15638 25 Owlober 2025
Wianvlongth Slamdand sl 25806 115657 25 Dictoher 2023
Wavelengsh Sinsdand sei 15TSR i15665 25 Oewher 2025
T :This ificatian is i b Iniernakional System of Unit mainiained ar Natiosal -

Institute of Standands and Technology (NIST) throagh Stama Scientific Limited

Spectral Band Width of UUC 15 nm,

Sean Speed of UUC 1 200 amfmin

Sean Interval of UL ; (L T

of UL : | DA Abs,

Wavebength 0.1 nm.

wnmz‘bimuqu

FN-TORE N8 LN



DN Services Co, L.
m Saryipes 75 Ludpm-Waaghin 35, Latpeas- Wasghin B4, Lalpeas, Ladpess, Banghk 16230
Phone - 146 102 513 2154, Frrodl : dueserrioasnlnEige. com )

REPORT OF CALIBRATION
Certilicate No. : SP24-001 Page 3of 5

Calibration Resulls 1 Wilkout ndjusiment

Photometric Accuracy :
W avebengih CHMs Values ULC Remling Correction Uneertabmty Coverage facing
— {Abs) (ks iAbg) (At} I

0.0000 0.000 00000 00028 200

[ 1] D.57% 003 IR 200

ki 1.0484 1.045 0.0034 00029 200
21876 2192 ~0L0044 DOORD 100

0.0000 0.000 00000 00028 200

440 0.5595 0.558 O S 00054 00
1.0239 1023 00009 00035 200

24230 1128 D020 00079 100

LN ] .00 0000 HAN2E 200

s 0.5230 0.520 0.0030 D030 2400
0.5633 R D.00T% Tk ] 200

19753 1.975 00003 D07 200

.00 (XL .00 D0zE 2400

05181 a5l6 0.0021 0031 200

A 1,002 0897 00032 0033 200
1.9973 1.993 00043 BUD0ES 200

0.0CHI0 DLy 00000 D00ZR 200

0.5517 0540 00017 0034 200

o 1.0803 1079 00013 0.0000 200
20373 2032 053 ALODER 200

10,0000 LW [RECEN] MO0ZR 200

0.55%1 0558 0.0011 00031 200

b 1.0518 1050 0.001% D000 200
19274 1.923 .00k 0007w 1200

TETTATS IPrIUPT

Ful-TeR2 88 11112001

DOE Serviees Co, Lid
“ 12 Sl Léprac- Warghin 5, Lasksras Warghin Rl Ladpran. Ladprso, Blasghok 112340
: Services
Phone ; 446 (112 538 304, Fronail - dgewenvaisiniaigaail oom e

REPORT OF CALIBRATION

Certificate No. : SF24-001 Page 4ol §

Phatometric Acearacy @

Waveleugth | CRALs Values | UUC Reading | Correction Uscertainty | Coverage actor
Amm.) (Absy 1Abs) Als) {Abs) [
1000 000 0.0000 A0 2000
A8 07469 0743 035 DO0ET 2000
o 0,000 000 0,000 DODSD 200y
0.8674 0862 0054 DS 200
10,0000 (LR .00 0050 200
m 0.2919 028 0029 DS 1 200
o 1.0 @L0KHx {LEHIOH QL0as0 100
L6430 0641 ALHEH 00055 .00
.
enaslumuR

FRE-TOR-BT W] 1T

DOE Servioes Calad
n ns.il.q,wuuur-is|mw..¢hm_Lm|mm!nﬂn
e NSNS S S mermmom
REPORT OF CALIBRATION
Certificate N, 1 SP24-001 Page 5 of 5
Wavelength Accuracy @
CRMs Valnes | UTHC Reading Casrestion Uneertsiniy Coverage factor

fnm) (nm.y (] _ nm &

2172 M2 052 (11 200
27945 FT [re ais 100
0T8I 2674 [ (X 20
13406 3338 26 (] 200
I6093 3606 033 0.8 200
41559 andd [ar] o8 200
5 HEE a0 ans 200
ET 4514 026 ERES 200
460,01 598 022 018 20
436,59 5364 019 18 200
63798 36 0.2 18 200
431,38 4312 018 018 2
ATLED 4725 [L1E1] (181 ] 200
51347 5134 ooy IR L
S1R86 s34.0 002 018 200
AT 5734 423 018 LMt
EEH 5852 ols 020 200
&840 544 oo o 200
74072 T4 3% o 200
4855 HER 124 wE 200
ROT.03 A Bl s b i
BM.IE (e 22 [} 200

Romock © - LR = Uni Uscer Cabration

B = Mo by

- Tha vt expande wacorainty of et U is st i P aaden] snconamnty of memaont ot ipliod by the sy feurd

which fhr a normd o 4 v of!
* Indicat s TISH soervttart !
oot OIS
£ Agilent Technologies
Agilent 5110 and 5100 ICP-OES 1
Preventive Maintenance Checklist J

Agllent Freventive Maintenance provides factory recommended servios for your analytical systems to
assure rellable operation and the seceuracy of your results, Delivered by highly-trained and cortified
service engineers wsing genuine Agilent parms and supplies, Agilent Preventive Maintenance provides
everything you need to reduce aaplanned downtime and keeps your systems sperating st their peak
For mare information absout Agilent Technologies services please visil our web site using the following
URL / , T —— -4 .

Customer Information

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

&  For customers using HF applications, the mstrument should be retarmed to its standard sample
introduction system.

= A custonser represeniative showld be availalde o the engineer while performing the preventive
maAinienance procedures,

& Any parts, nat inclsded in the Parts Lists section of this docament, are not part of the recommiendied
Freventive Maintenunce service, nor are they included in the price of this service,

» I & system requires the use of sdditional or special procedures and/or parts Tor the instrimvent
service, then these must be ardered separately and charged as a repair, which may imeor additional

Service Engineer's Responsibilities

& {mly complete printout pages that relate to the system being serviced,

¢ Complete empty felds with the relevant information.

«  Compdety the relevant checkboxes n the checklist using o X" of thek mark = in the checkbax.
¢ Complete Mot Applicable check boxes to indicnte services not deliversd, ss nesded.

& Compets the PM service in the order of the tasks listed

*  Complete the Service Review ssction together with the customer,

[ lasisiad: 3 Pabaunry 2017, Ravision: 1.1 Cogyright @ 2017 Agilent Tochnologies
v

Fager | af &




Agilent 5110 and 5100 ICP-OES
Preventive Maintenance Checldist

System Information

Instrument system name and I 1°p She voy
Instrument system site and location UAE [ 2vd Pow Letbuvaton
LESE sywtimn prosliet Lt Uhee meerkad waiibirs of etk oo
1 (3 B A L WY Ranine |
2 T 2 ol- DR
[ IE

4 4

5. o

.8 [

. T

B &

1 10

ICP-OES Configuratios thla Clrele the Type 08 writh in the e 1F otler
Nabulizer Type SeaSpray (DII.Q:'\'HE) ner_r_
Spray Chamber Cclonas Single Pass | érc}vnxl}oub{e Par;.iuﬂwr
Tareh Hasind | Duat Viewy other
Enjector Diameter e | 18mm) Ldmm | 0 8m | ocher
¥
Injector Material Quartz l{'.nnml}.ll ather
Tassseed: 3 Fabruary 2017, Revision: 1.1 Copyright @ 2017 Adilent Technoloties
P 2ol & N
Al
Agilent 5110 and 5100 ICP-0ES ]
Preventive Maintenanee Checklist ]
General n

Discuss any specific questions ar issues with the customer prior to starting.
Revigw the instrument bogbook.

Perforen general external Inspection of ayatem for cleanliness.

Oheck for proper installation of safety-related parts, nssemblies, sensors ete.
Check for required firmware, saftware npdates and verify with custamers if they would bilee ic
Enustalied.

Far HF applicatian systems, if standard sample introducton system was not installed, ask the
customer to install it wn

Bun Instrument Performanece test and eecord resulis in Instrument Preformance Test Results Tabde -
Pre PM.

B 006 E

E §

Inspect and clean the system

Look for any obviows external damage or probiems,

Inspect water coaling hoses, gas lines and power cord for excessive wear or damage.
Perform a general internal inspection of the system for excessive dust accumulation, clean if
RECESSALY,

Inspect sample introduction components und record any required muinterance in the Serviee
Engineer Comments and notify the costomer as the required actions required.

&

o

e

&

g Record the instrument operating conditions in the [CP-0ES Status Results Table,

@ Heploce the polpchromator purge filter,

B Replace the radial pro-optics window

& Heplace the axial pre-optics window for SVDV and VDV istruments

@ Chieck axhisist flow fof te corvect positive eXtEsetion 8f the exlast duct to insure they meet
i specifications

o

a2

Replace air inlet dist lilter,
Replace high eapacity air inbet duss filoer element if installed. W0
Femaove arad clean instrument water inlet filter.

GE481A Cooling water system

O Section NOT Applicable
@ Drain comting fluid and remeve any particles from the chiller reservoir

# Hemave, elonn and reinstall water inlet matal mesh filtor.
8 Re fill with Polyclear cooling fild,
Clean the cooling system Air filter and the condenser by compressed air or VACUI clener,

Issued: 3 February 2017, fevision: 1.1 Coparight & 2017 Agtient Technalogies
Puge 3af § '

Agllent 5110 and 5100 ICP-0ES
Preventive Maintenance Checklist

et

SPS 3 Auto Sampler

Section NOT Applicable

Fower cyche the autesampler and verify successful initialization,

Inspect X and Z axis belta for wear. Replace is necessary.

Clean X and Z axis slide shafis.

Using customer's racks and the Agilent saftware mave the sample probe to the 4 utermost corners
nnd rinse part, ensure that the probe is approximately centered in the vinl,

SPS 4 Anto Sampler

& Section NOT Applicable

O Clean the spill tray, rack location mat, end fromes amd chassis with a damp seft cloth and diluted
mnild detergent.

& Clean the auto sampler cover panels, if cover kit is installed, with domestic window deaner

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

Q@ Check the X-axis, Theta.axis and Z-axis FFC cables for cracks, incarvect positioning, damnged edges
or damaged connectors.

OO0OOe

O Pump Tubing Replsice pump tuhing. Beplace il tubing thoe goes from the
rinse station o the pump and from the pump to the waste) rinse bottles
AVS4. 6.7

@ Seetion NOT Applicable

O Replace valve rotor seal

O Check fittings lor signs of leaks

O Check tuling including sutosampler tubing for kinks or excessive wear
O Check high fow pump for signs of leaks

Instrument Adjustment

@ Check position of En peak, ndjust if required.

d Check Argon Ratla, adjuss to specified value If requined.
& Perform Betector Callbration.

& Perform [nstrument Calibeation,

o Run Instrument Performanes Test and record results in Instrument Performanse Tess Results Talde -
Poat FM.

& For systems ising [CF Expert version 7.9 and above mn Ue Tollowing [istramen] bets and record
the re=ult in the Instrameni Test Keaulis Tabkle

d  Subsystem Communicatkons Test
d i Flow

lssued: 3 February 2017, Revisson: 1.1 Caparight & 2017 Agilent Technologies
Page 4 of B v

Agilent 5110 and 5100 ICP-OES
Preventive Maintenanee Cheeklist

e

@ Water Flow
' Gias Flows

g RF Generator
& Camera Test
] Upties Test
o Nebulizer Test

Mote: These measurements do nat form part of any specification and are for reference only.

Fre FM Semsitivity Check Fost FM Se Cheek

Emdinl Axdal * Hailial il!l.l}'
In 213857 nm SREER Al led L1503 | B
Mn 357610 nm SRER | V047 IRAR | RO pTE
AL IS 15 nm SHR 5 4.9 3 68
¥ 60,401 s SBR 5.1 %8 o 7

* Axgal resall s not applicable o GEO1EAA, GSD12ZAA Radial View instouments.

Instrument Test Results Table
Nate: The Instrument Test results are for systems using [CP Expert version 7.0 and above only,
Instrument Test Result

Subsystess Communsrations Test L.'r,-b;;

Al Flow (v
| Woter Pl o

e Flaws o lr..':‘-:

AF Generator i

Cansera Test _..iE’m'l’

Oyptiea Tiest Prat

Nebulizer test Ped

{ Bssued: 3 February 2017, Revision: 1.1 Copyright & 2017 Agllent Teshnologss
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Agilent Technologies

Agilent 5110 and 5100 ICP-0ES
FPreventive Maintenance Checklist

L

ICP-OES Siatus Results Table

Hote: These measurements do not form part of any specification and are for reference only,

Mensurement Standby Mode Flasnea On

ains Voltags L LR VAT g VAC
Mains Corrent [ A [WRLT | A
Instruniest Temparaturs R L Wy w0
RF Air Flow (sensar speed) 0 Hz We Hz
Flussics Exhangt Temperature No measuremend %E7 “
Water Flow Oselllaior Ko measurement I &4 Lfmin
Woter Flow Detector \-eE Lymin 106 L/min
Water Tkt Tomperatarn w.0 o [E 0
Palyrromatar Tessperature ¥ R el B0 o
OO Temparatin -m-R " -H-B 0
Thermal Stnbitizer .0 o Eo =
Argon Supply Preasure £N.94 kPa | (45 kP
Parge (as Supply Pressuze*] £14-% kPa £4% 4 KPa
Dt Gas Supply Pressure® | HiR kP Wil kPn
Nebubizer Flow MO M RSUWTETENE o o.To Lk
Mebubizer Back Pressure Mo messmrement VEA.ED Pa
Plasma Gas Flow B M ESUTETHETE L L/ miils
Ausiliary Gas Flow B e rement 1 B L/min
RF Power B measurement 1R w
RF Supply Current B messurement B.Ley A
RF Sapply Volinge o measurement L W

*1 If option installed

Agllent 5110 and 5100 ICP-OES 1
Preventive Maintenance Checklist J

& Review the service and any test results with the customer.

If the Instrument firmware was updated, record the details of the change i the Serviee Engineer's
Commyents hox helow o if necessary, in the customer's [Q records,

Service Engineer Comments (optional)

IF thiere are any specific palnes you wish to note as part of performing the installation or othey tems ol
Interest for the customer, please write in this hos,

[ Issued: 3 February 3017, Revisbom: 1.1 Copyright © 3017 Agilent Technologies
1]
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Agilent 5110 and 5100 ICP-OES
Preventive Maintenanee

ICP-OES Parts List Tahle

Part duseription Fart Number | Prowct (Model # whore wsed | Guantity Cansamed
Axial Pre-Optic Window GE010-68014 ﬁf&ﬁ:"‘a y
Eadial Pre-Optic Window GEO1-AH0 15 Al L
Palyekar Couling Fluil GAEE-BINLO GRBIA
Purge Gins Filter B0 060 1 96 Al i
Adr il fibter GRO0O-66002 AN | ]
High Capacity Alr Filter 201060180 Opthinal
i:.b;g‘;eulfurﬁ-'?wrt"lv!fw P - RN TEE
T T GEASG-A00E Gt |
o i R s
Barb conneceor 2. Amm-1.8mm (D G 1050124 sP5d |
IF"l\"i:w rableg B oA EEME | o uniee sPEd
Parts may be reguired from Sk
X a5 dlrive ket FAI004TEON BPS 3
 mxis drive beit O 1004 T 400 Ers 3
Feristaltic pussp tabing, FYC ATIOGAS000 EPR 4

SolvaFlex, 3 bridged,

Restore svstem

Far HF applications, ask the customer to reinstall their sample introduciion systam,

Leave system in an idle state: on and purging.

Guidamoe: I the FM servics s performed prior (o a qualification service, then use the qualification
procedure a3 & guide for fival instrament. set up and checkout,

Service Review

{ 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 nre additienal eommenis.

Aﬂlrm‘rgchnnlmu

Issued: 3 Febraary 2017, Reviston: 1.1 Copyright @ 2017
Page Tof 8

Other Important Customer Web Links

w o et information an your product;
Liternture Library - Bttp s, pg
cez#literatuce

& Need o know more? - http S www agilentoom/ crosslab) universive!
I Need technical support, FAQs? - hiipe!/ vy agilent. com.'en-us/ suppert/ andingflcp-oes
@ RNeed supplies? - wove agllenk.com/ chem. supplies
Serviee Completion

o - -
Survios requsst mumbey GOS0 Dt suevice completed .
Agilent skgnature —I"'Wl' i Custemer slgnature _i“.‘

Dioeument part number: GRO 1460075

[lnued: ¥ February 2017, Revision: 1.1 Cogyright © 2017

Agilent Technologles
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Rispart Summary

| Instumant Modal Agilerk SI00S110 VIV ICP-OES
| natnuen 10 5H011AIGEO1SA

Instruevsand Serial Number MY BOFI001

Sottwans Varsion T.0.6507

Firiware Yarson 3z

| Tastec By Tes Beticen P

Teast Completed On U022 9:35:32 AN

Resilt Summany

Guiceystem Communications Test
A Fiow Test

‘Walar Flow Test

Gas Flows Tast
RF Genarator Test

Camera Tast

‘Oiptics Test

| Achanied Valve System Teol
Resahution Tesl

Senstivity Tesk

Fracision Test

RRERERERE!

Paga 1 of4
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|F|“Dlﬂ||n;|m

Pass.
Clerwied iWaalargtn Specifcation  'Widih
M{1TAZ1E ) 5840 aE2
s [1BE.BB0 nm) 820 520
| & {183.027 nm) s150 .36
Ma 202,032 nmy 820 B4l
©r {205,158 nm} =13.40 a0
Zn (213,857 nm} sB70 (1w
Pl (220353 i) 5 8.50 713
Ca 228618 nm) L1720 1A
Ba (230 424 nm} 5940 721
Mn (257690 nmi) 1330 B80
Hn (260 563 o) 520,30 143
Cr [287. 718 nim) 1100 LRE
4 {324.764 nm) <2500 18,88
Cu [327.296 nm) = H20 1124
Sr (338,071 Am) 53350 24.47
Ba [488.403 ) <4400 3388
Sr {450,733 nm| < 35.00 1722
Ba (493 405 nem] & 38.00 2548
Ba (814.171 pen} S4200 5.47
A [ETEIRS pm) 7400 5652
K {756,481 nmj S8000 404
L
Fage2efd
"
wnnilunugy
["Bensivity Test Fass
Padig!
’ Elomant Waveleng®h  Specification  Method  Ralio Srardard Blank
| s (1BE580 rem) =4ED SRER 47T Y4EE.B 558
S [196.026 nm} 40 SABR 1114 1953 g7
Zn {213.857 nm} 142140 SRER  4W00.8 518505 1596
Ph (220 353 nemi) =4ED SRER 1528 26008 188.7
Win (2578110 nm) 2 3518.0 SREA 110847 IESD SETE
Al (396152 nm}y B34 S8R 5 4p0aT A 57705
B (403 £08 ren] 340 SBR 1074 ABRTTIOG  ITALTS
W 788,451 nm) 218 saR 5.1 1008059 1EE3G4
Putlal
Elmsnt Wavelengin  Spectication  Method  Ratis Sranderd  Blank
s {186,980 nm} 22080 ERER 7348 30554 1528
S 196 028 ) =80 SRER Fal-8] 38651 arig
Zri (206 200 nem} =Ml SRER 1305.5 158504 1448
Zn {213.B57 nm} #1420 SRER B384.0 1830578 4754
©d (214,438 nm) 42270 SRER  TTIAS 1432402 |28
Ph [220:353 am) =334 sRER 6763 14465 2 504
W (257 5160 o) 0BS5S0 SRER 318421 14112573 18589
Cr (257 716 nem) ERIEEE] SRER 4424 1831106 IE32Z
Cu (324 T84 men] 180 SAR 462 INLET S TEZA
i (356,152 nm) =BD SER 149 I7R4a7.4  tT5ELE
Bia {483,408 nmy =600 38R 1508 10061537 3 2508
(TG 451 nm z244 SRR IEE 19221694 508581
L=

Fagedai4

wenenslumugy

Tested By
Test Completed On

Rasult Summary

Subsystem Cammuncations Test
HAur Flow Tt

‘Water Flow Tesl

{Gars Flows Test

FF Generator Teal

Camana Test

Dplics Tast
Achanced Vabves Systom Tes!
Resahtian Tast

Sensitivily Tast

Precision Tesl

Subsysiam Communications Test

i Flow Tost

0 Air Flow {relative
apead) spaed)
1400 1900

HWiaber Flow Test

{Limin]
144 108

PM Functonal tast
194202023 11:43:38 AM

I EERE RN

| Pracision Test Pags.
Radial
Elamom Wavelangth  Spacification  Maasured
Waks % RED
A (188 980 rev) SZED 082
Sa [186.026 nm) =260 an
Zn [293.B57 nm) =150 0.43
P {220,353 nmj 2780 oiE
Mrt (257610 Pl 5150 asn
A (396152 nm) 150 n.an
B (483,408 nm) £1.50 [F-)
W (TEE 451 nim) S50 042
Ainl
Elment Wavelongth  Specification  Measured
Walue % ASD
A5 (184,880 nmi 150 &7
e (106,025 nm} =160 om
I {206 200 nm) 150 a8
2n (213857 nm) =150 Bt
Cal (214.439 rm) =150 055
Pl (3200353 o) 5150 b.52
Min (257 810 nm} <150 084
Cr {267 718 nm} 5150 054
Gu {324 754 nm} £150 058
11396142 r) %150 o8
Ba (453 408 nm) 1180 a8
K (755481 oen] =150 122
Pagadoid
v
@nm3lueIugy
| Repont Summary
Instrurnen Madsl Agilam 51005110 WO ICF-0ES
Insteument ID GROT1ANGRIEA
Instrument Serial Mumser BT 1B030001
Sefware Version 7319507
Firmrarana Warsion daa2

Ekipped

Shippad
Suipped

Pass

TSN Aur Flow (-6 iafive

AF Water Ficw(Limin]  Carnécs Waber Flow  \Waler ikl Tamperature
o]

1881

Pagatall

taﬂm‘flﬁmuqu




Fiows Test Fass —
i | Rosalution Teat Fass
Nebulzer  Achal Fiow  Back fuiiary  Actuel Pl Back Blomant Waveength  Sbciication  inidm
Target Flew Fregaurm Target Fiorw Prossurs
am o™ 16337 200 188 B.ag H {74213 mon] E0.40 679
A (168:960 nm) 2830 609
€ (193027 nm} 51160 L
Makmup Achml Fiow  Back Plagrs Aciual Fiow  Back
e E i B0 s oo (202 032 e} s820 a30
200 200 1285 18,00 1731 2345 ©r (208188 rr) £13.40 wos
20 (213,857 870 87
i vk ok = P (220,353 nmj zas0 .02
e Co [(23B.B18 nm) #17.20 TET
Fower Supidy Test Postad B (230,424 nm) S840 739
RF Power Supaly (V) o Mn (257 B10 nep 11330 248
RF Chacilsbor Tost Passad Mn (280,588 ) 22030 1428
RF Oscilatar Fraquency 0000 Cr (267736 nm) & ¥1.00 T84
i Cui324 754 nm) £25.00 18.99
Viork God Cueant () 45088 Cu{327.385 nmj 2120 1139
FF Powar Supply Clment (A 1.667 & (330,071 nmy s 24,44
Camara Test Pass i (455 503 nmj & 44 100 3
e T i Sr (460733 nemi 538,00 1751
ims) Ha (453,408 nm) 23500 o
Electroric Offsm Teat 1000 5305 Passad Ba (644,171 nm) 54210 2088
Dark Currerd Tast [eee) 578 Pageesd Af (575 283 ne} 5 Td.00 5038
amay Test 5 024 - K (TEEA81 ) s80.00 663
Linaarty Tesi ane Passed
|
Page a2
Page 2 of 4
anslu .
(BNTITINAIUAN
f wnaslumugy
mﬂ‘ it N —
[RaTE Sensitivity Tast Pass —|I
ieatrumant Medel ik 51000110 VTV 1GP-OES
1]
— GE01IAGEIISA Pt
Instrurment Sedal Mmber MY 18030001 Elermant Waelength Specfication  Malhod Rt Standand Blark
Sarfhah e Warsion Ta19607 g 188550 nen) 460 SRER 1478 11493 S48
FEC— 3442 | 4 {196,026 nm) 2410 sRER 115 12z s 1010
Tested By P Pesformence test Zn (213,857 nm) 214210 sRER 43150 E5a23 1437
Tes Gompieted On 49302022 12:10:42 P Pt (20353 nm) zdB.0 SRER i==1. 27144.4 166.5
Min {257 810 ) 235160 SRBR 128017 2ESSE12 4860
Rusult Summary Al(IE 152 nem) =34 SER e SrEEEE 45736
Sutsystem Commuricatians Tesl Shippad Ba (453,408 nm) z 344 S8R 184.8 22072818 145881
A Flaw Test Shipgend ¥ (70 AT ren) 218 SBR 64 iDETDLE 3509
ialar Fiow Test Ekippad il
Gan Flows Test Sdpoad Eiemert Wavelergity  Spocification Wlethod  Ratio Sandard Bank
AF Gafinka T Skipped £ {100,960 1) 22080 SRER 3424 D 548
Camers Tosk Bipper, S (195 26 nm) 21880 SReR Z361 4iMs 83
Optics Teet Faw 2 (208 200 nm) 22340 SRAR 11284 13EZE 1485
Achvanced Valve System Tesl Skipped 204213887 nmy EAT430 ERER  GAD0E 1771883 4425
Feanhaion Test Pass ©d (214439 nm) z42270  SRBR  TOMS 1EE42  ITVE
Sanstivity Test Pass Phs (220,353 nm} =300 SAER 5383 12600 3 =33
Pracigion Tes) Pass Mn (257 610 nm) = 106250 BREBR 08462 1zgTaman  17&Es
Cr (267,798 rrri 21480  SRBR 43960 1873955 1a244
Cu {324,754 nm) W0 SBR s ymse 70334
A (395 152 v} =80 s8R 8.8 T T 18124
| Optics Test Fass Ba (455 408 rm) 2500 seR 2282 JmTasats  4ETIT
faxd ol | W TeEdet ) 2240 s8R W7 1BTA136.2 60557
Infensity  SAT4E0E szzTE
Wavslangth  TAT.HZ TITRE |
Pags 1014 -
Page 3 o4
sl .
(ANFITINAIUAN
f w@naslumugu



Frecision Test Paas

Fadial

Elervsent Wavelength  Soscification mﬁao
As {188.580 nm) & 280 080

S [ 196 026 ) < 2.E0 084

Zn [21LEST re) = 150 -]

P {220,353 nmy =280 ase

Nén (2E5T.E10 rev) 5150 LF. ]

41 {396.152 nm) 150 0.28

Ba (485 408 nm] 150 D.85

K {755.481 nm} =160 033
Al

Elenert Wanmlangth  Specification ::::ﬂm
A (188,980 nm) =150 4]

56 (195026 nm} =150 043

2 (206 200 nem 5 1.50 45

Zn (213857 nm) s180 I

& (214438 nm) £150 n.an

Pl (220,353 nm 5150 048

Mn (257640 nmj %150 o

Cr {267 716 nm) 5180 0%

Cu 324 754 nmj 150 0.81

A1 {258 182 rer) =150 045

B 403 408 nmj #1.50 o0&

K [TEE.481 nmij 5180 L2

Pagedal4
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analytikjena

Maintenance Protocol

Atomic Fluorescence Spectrometer
mercur DUO /
mercur DUO plus

wenaslueaunu

analytikena

Serial-Na,; KI70AD152 Custaimer-hi. C04-008

Date: 12 February 2024 Carried aut by Mr. Srichai Fak-On

with fa] | a oa)
ireguUies 8 separate OO0 protodol)

O

wivin glufin wauiad e dedefeoudauend G
-
wounying
waadfiidnTs (Mercur Analysis)
3 TABRARUAY 41 nuuﬂlqlﬁu WEHLAIIR R T
Zip Coda, City

rjamvaniuas 10260

Usemalng

E-mail

wenanslumun

analytikjena

Maintenance works basic unit

tighiness visual check inside the Mercur
visual check i gold-tréps are broken

visual checs @ speciromedtar |s conamnated
visual check of the flusrescence call

isugl check of the absonption call, incl. window
reactar cleaning

check pump-hese, if necessary change it
check swivel drive (SEV)

check drying-hose, oulpul pas-iguid.-separstor
lE51 Bubbia-Sersor

check gas fows

check volume flows, reagents

reconting stray lght values

measunement with 30 ngi

NNNNNNESNNNESES

Mai 1cé works Auto i Serial Ma,: NAA
lubricate the dosing-winding | Tefon-grease.soray)

clean the dasing cylindar, i mecessary exchange i

lubricate the winding system of the heght diiee with some drops af ol

chack the toothed balt

chack the posilion of (e Mechanical Slpper (Meight. 13mm |

check the pump rate of moong pump (=14s ASE2, typ Tei=20s ASE2S, tyn. 10s)

check the pump rate of washing cup

check the electrical hase cannections for good comact

DODDmMmmm3O

chick the connectars of e magneiic valves
check the dosing hose for buckiing, if necessary exchange il

[0 m m

tenaslueauey



analytikjena

| nominal | actual

Device paramater | value walug
visual check genaral tighiness nske the Mercur lok: @ | changed: [
visual chisck Goldtraps ek: @ |changed: O
visual check spectrometer
Flugrescence cell ok; & |changed: OJ
Absorpsan cal, iRl window ok: & changea: [
lers ok: [ changed: O
Swived drive [SEV) ok: 1 changed: [
Ehecs pumnp hoses pi: & changed: [
check hoses and hose connectars ok A changed: C
C £heck and clean reaclor ok: @ changes: O
chesk drying hose culpul Gas-liquid-seperatar ok: & changes: O
chedk hubble-sensor ok, B ot ok O
Check gasfiow
Argon pressure valve 4 T 2o 1smar 1.5 par
v e o
Vaive 2 n:\:&f_‘ 0,833 NLimin
Valve 3 dopamar | aom
Valve 4 gisaner | 0.8 NLmn
Check liquidfiow
Acid 2amimin | 2.5 mimin
C Red -agent f'ET“":m 26 miimin
Sample 1‘umi" 10 mbfmin
Advontitious light . valuos v from file
100 1] o
200 o 0
300 [t} o
ELT [1] [t}
400 1 1
450 3 3
500 a8 a
550 18 17
575 26 25
&0 36 a5

wnaslueuny

analytikjena

Ibnim parameter

Iy call
Candiions.: max.conc.: gl PMT-veltage: . 351w
Blank-solution

withowt envichment / FBR 30 rglL

Conditions.: max.conc 1.7l PMT-voitage: .44 W
Blark-soluion
with ervichment § FBR 30 ngiL.
C Fak,- factar { nt; / int, |
hy 1 eall

Blark.soiutian

withoul enrichmen | FBR 100 ng/L

Commants

[nominal  |actual
Lvalue | value

Ink = @.0015
RED=3%

Int = 0.008
RED=3%
=35

Ext 20004

Ext. = 0,0012
RED = & %

# Sansitivity check (Without snrichment / FBR / 100 ng/L}

Int, Blank = 0,0008
Int. 100 ngil = 0.0097
RS0 % = 0.96

wih LoD

Signaliee Techrician

12 fog l':wqg
Place, Date [DOUMMMYYYY)

ﬂﬁm‘

Signature Cusiomer

/07 /20per

Place, Dale [DOVMMMYYY)

wenaslueaunu

Service Report

analytikjena

Sak s Ly

TH M 1, 1 B, g 5, P
L T —

P <487 WCAINE T

Fac R U

e s o

Cistdean's kb | Cumicrrars et b (0 fie EPe b 2
o T S W T [ amamin mratsirimenisiTratend) 12
B ey T s A e LD
[ araivtis sera s EasrThadan i
E-mal [ Prana [ an

Farl
Jchbo  FWOIOTERA. | Usw  féwising | Serios Degiwsr: aSAR0 hod) Oaw: 4 ls Lpags | Pee 1)

[ — | Sarwd o, ATPOA @05y

| Satwaes Versin b 4. T 1.0

O Repar (REI B Manienarce (P [ Inslababon 081 O Waranty [ dosboaion (A7) [ S Pregases 0 Visifvg

Finsl | Coiaim Eﬁnﬁ'—q Shlenancg [P0 8Ly 000 e e
I
Aizten tekan - qu—yéu*—"—lfl.l‘-l-ﬂ]
Ftnlanmece Pl Beav b Ak Skt B
Chet
L il Pl g ol s
= Chek Aoyt fovs Faif~ Tafie N T (2 oomr-eongl|

Ak mhad

F eyl wn Awfdod gy Phavwsgoace  cell
et

O . W] LMIIH-:"

o e

B -

Nt

iar 18 YT, O Hha BanvicE Brginest

Dt | Sigratues o Customer | Oww ) Signatas of

ol O |

Sarvices wsw subject o B Genersl Tarra and Cordion of Anafyi Je AG, which will be sant o= e

wenaslueauny

18:11 Page 104

12022024 1611

Reconfing started o 12022024  15:00 GMT+7.0

1200272024

Mercur
Repar file: CHNInAABTMPE024\Rasul WV OPro_DDB
Program version: 47490 Prinied an:
Oiparalor
Laboratory:
Cosa;
Remarks:
Maothod paramaters
Method Without Enr. {FERI.10 ngil_12-02-3024
Creatad an 120H2024 Tima 1554
Frogram —
F Merour Hg
Ling | 2537 nm
Lamg typ= Hg-LF
Indagr. mode Faak haight Intesgr. tme
PMIT 484 W
AZ time 58 Paak smagthing
Delay 0g
Wirking mode win anrich. Syslem cleaning
FBR bachrisque o ‘Wash fime acid
Fump spaed 3 Soaking lime
Sampile load time: s Gas load time
Reaction lime B8
Wisling tima AZ 5s
Dinlary as
Purge time1 30s
Puige lime2 158 Gars wash tme

Warcut

1=
s
& NLh

10 WL

wenaslueaue



12022024

1811 Page 24

QC parameters
Oc ypa Gone. chack
QG ehack samp. 1 — OC check samp. 2 |
Caonc, - Cone. -
Errar fmit Error limit il
Rep. measurement | off Reaction fiag + continue
QG std. 1 no. 1100000 pgiL) QC 5.2 no H{O0D pgiLh
OC sld 1 mi & 20.00% O 244.2 it & 20.00%
QC s, gt fiag + continug
Expacl. blank abs. 0.01004 0.0100 Reactien flag + contirue
QG precsicn off
Reaction off
O Recal factar s
Calibration sattings
Calib. meth | Standard caib. Calior. unit il
Mo, stand s 1 Canvarsion fag, 1000
Type of standants - Standard prep. Premiced
Blank cormact -
|
| FRecali. sid. no. o
Oumput unit L Camarsion fac. 1000
Calio. stat. |Mear Meas. cycles 3
Blind cycles 1
Stack sal. 1 - Slock sol. 2 —
Ssack sal. 3 — Stock 5ol 4 —
Type of cal. cune Il'm-nr Intencapt Zeia
Waighted cal aff Grubbs stak off
Check of cal. cune im oullier fest
Sample statistics
Stat. mode Mean Meas. cycles 3
Canfid, lewal 54 % Bind cycles 1
Grubbs stal. aff
Callbration standards Hg
Mo Mame - P -Conc ints & RSO
1 Cal-Zen - w000 HO000ETE 0000062 6.030
A QDS DOM0IS 508
T [ #8 100000 | H0O0STER  0.0DDDBS 0969
A 01316 0000862 0670
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Calibration function 1
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121022024 16:10 Calibration (Peak height)

Ints=k1+kZ*cong
k1=0.000878 k2=0.000088 Recal, Faclor -
Slope 0.0000% intsNpgiL} Ri-admusted 1.0000
scil 1.00000 gl
Lowar limit 0 pgiL Lppar bmi 110 pgi
Dietectian limit - Dieter. limit -
aoioa Hn| i
2537 nm /ﬁ’
Paak haight -
0075 | " 1 1
1 —=1 t
g aoos0 A7
-
|
Qo028 il al e e |
L
00000
] T
Cane. [pgll ]
Measurements and events (soried by time)
Hg ‘Without Enr. FBRID. 10 gl _12-02-2024 12M22024 1600
=] ‘Cong, Inés BG D REDV%  Inttype  Time
Cal-Zero 000039 ] 1503
0003545 1804
0000849 16005
TpgiL 0.000878 0000052540 6030 160
Cal-Sed1 0.0005 PkH a0
0009708 1608
0.008784 1810
100.0pgL 0.008753 0.000098350 0968 16:10
Calibration Calbegton funchion: 0 10
'
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Peak plots

o e 1203004 1500
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Code:
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Method parametens
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Created on 12022024 Time 108
Program s
s Mercur Ti Hg
Line 2537 nm
Lame typa Hg-LP
Irtegr. mode Paak hesght Indegr. time
PMT 451 W
AT time As Peak smacthing
Dalay 08
Wierking mode i enich. System cleaning
FBR tachnkqua an Wash fime scid
Fump speed 3 Seaking lims
Sample load time 12 Gias load time
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QC paramatars Peak plots Ha
Qc type Cons. eheck
QO check samp. 1 | — GG check samp. 2 |— CobkZor 12020004 1423 Cal-Bil1 120AT004 1428
Cone. -— cmc._ _ & ooz o0z
Ervor lmit - Emor limit - M 8
Rep. measurement | off Reaction flag + cantinue: E =
QC sid.1 no. 130,000 ng'L) @G $d.2 no, 3(0,900 ngiL} 000 0.000
Q511 limit = 20.00% 0 =4 2 limit & 2000% = G =
QC =i, act. fiag + continug Tima fx) Time fsl
Expect. biank als, 00100 0.0100 Reaction flag + canlirme
QT precision aff
Reaction aff
QC Recal factor off
Calibration settings
Calin, math Standard calb, Calib. unit noiL
Mo, standands 1 Corvarsin fac 1000000 (
Type of stardards |- Standard prep. Premixed
Bfank comact, -
Recalib. std. no. i
Oustput unit gL Corversion Tac. 1000
Calib. stat. Maan Meas. cycles 3
Ednd eyeles 1
Stock sal. 1 e Stock sal. 2 .
Steek sal. 3 — Stock sal 4 -
Type of cal, curve fnear Infercept | zeee
Weighled cal. odl Grubibs stal. |t
Chick of cal. curve: no auther tesi
Sample statistics
Stat. mode Maan Meas. oycles k] (
Corifid. bevel 5.4 % Blind cycles 1
Gruaibs stat aff
Calibration standards Hy
[ Hwtn v ints sD RSDS
1 CalZem =] w0000 H.0.003587  0.000028 4937
AD01383  0.000359 2557
7 Caksu (=] & 30000 | H00027S4  0.000043 1814
A DDEZPS  DBO0O1BE 0437
i wnanslueauau F wnanslueaunu
12022024 1432 Page 34 12022024 1455 Page 1M
Calibration function 1 120022024 14:31 Calibration (Peak height) Mercur
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=0 000588 k2=0.000072 Farcal. factar - Program version: 4760 Printed on: 120212024 14:55
, Recording staded on  12X02/2024  14:41 GMT+7.0
Skapa | 000007 InssingiL) R2-adjustad 1.0000 Operaiorn
s | 1.00000 ngiL Labaratary.
Lowee limil |0 gL Upper limil 33.0 mll. Codec
DCetection limi |== Deter, limit
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oo || [
1
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Peak height : Method parametens Ha
a0 | oal Mathod With Enrichment | FER | 30 pgfL_PM_12-02-2024
= [ ] C Created on 12020024 Tme 1137
w 00015 Pragram ===
é L~ | s Mercur T Hg
filoedl . | ) Line 2837 nm
# Lamp type Hg-LP
0.mes & Integr, mode [Peak heaght Irdegpr, time 205
| PMT 444w
0000 | ] ! AZ fime 5s Feak smacthing 1258
| | | Dietary LY
T ¥ EI - 3 i
Gona. g ] \Warking mode Enr. i reload System cleaning of
Measurements and events (sorted by Hme) FBR technique an Wash lime acid ios
. = Pump speed Saaking lims | 08
Ha \Withaut Errichment 1 FER 1 30 pgiL_PM_12.02.2024 Tt 12 s:::hh““ 1n: Ganhn:u e | i
] Cone. lats 85 s0 REOM  Inttyps  Time Raachon ime 108 |
Calzaro [T P RCE] ( \Watingime AZ s
0000564 14:24
Delay bs
o.oos2 14:2: Purge time1 Sl |
angil :x:l: 0.000024310 4137 - ::.:n ?wﬁ timaz 153 Gas wash iima2 5 HLM
. nnm:u e Purga time s Gag wash tmes 10 NLM
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QC paramaters Peak plots Hg
O type Cane. check
QG check samp. 1 - QG check samp. 2 - CalZery 12023024 1664 CalGidl 1H02R024 14:51
Caone. - Canec. —
Error ima - Errar limit - g M B
Rep. measuremant off Reaction flarg + continua E P E e
QC sid1 mo. 130,000 pgiL) QG shd.2 no 420,000 pgiLy
QG st | limit + 80.00% QG std, 2 Emit + E0.00% 0 mo o 0 20
O sid acl. flag + confinue Tima (o) Time 51
Expect, biank abs 0.0100: 0.0100 Reaction flag + continue
QT precision off
Reaction off
QG Recal factor o
Calibration settings
Calio, math Standard calb. Calior. unit Wi
Mo, standands 1 Canvarsion fac 1000 (
Type af standards . Standard prep. Premizad
Blank comact. —
Recalb, atd. no. s
Cpust unit |mil Canversion fac. 1000
Calio, stat |Maan Meas. cycles 1
| Bling cycies 1
Sinck 5ol 1 i_ Stock sol. 2 [
Slock sal. 3 [~ Stock sl 4 e
Type of cal. curve \lingsar Intercapt Zara
Weighted cal ] Grubbs stat. aff
Check of cal. curve ra outlier test
Sample statistics
Stat. mode off Meas, oycles 1 (
Confid. level BS54 % Blind cycles 1
Gruhs stat. o
Calibration stanidards Hg
Mo Name H Pos SOt Ints 0 RS0
1 CalZem = 0000 H.O0043E8 0000018 0.217
A 001858 Qo007 1873
2 Calgil (=) # G000 | HOSTID QOIS 0.EER
A QOETE Q000618 0.BEZ
s wnanslueauau i wnanslueaunu
120272024 1455  Page  3M 120202024 15:22  Page 173
Calibration function 1 12102/2024 14;55 Calibration (Paak haight) Mercur
Ints=k1+kZ"conc Report file: CANInAA S TMPZ024 ResuliWOW o008
ki=0.004358 k2=0 000428 Becal facior e Program warsion: 4.7.9.0 Prisiled on. 12022024 15:22
Recording staned on 120272024 1590 GMT+7.0
Slope 0.00042 Intsfpg] | R2-amusted 1.0000 Operaten
s 1.00000 pgi Labaratary:
Leawser lirnil 0 gL Upper Bmil 330 pail Coder
Dietection limit - Dter. lmit e
Femarks:
e
H* -
ams - -~ Mathod parameters Ha
Mathod ‘Without anrichmand § FER 100 ng/L PM_12-02-2004
(8 Craated an 120212024 Tima  11:54
.-ﬁ' an ! | Program -
g | Parameters Mercur Technique: Mg absorption
Ling 2517 nm
i ] Lamp type Hg-LP
integr. made Paak haight Integr. lime 45
| PMT 28V
0000 1 1 1 AZ time [ 1] Peak smoothing 1245
| [ 0s
L] 1 15 N = E ] =] i
Cane. [ugl] \Wiarking mada Wi anrich. Systam cleaning fvoid
Messurements and events [sorted by time) FBR iechnique off ‘Wash time acid 158
.......... I Pump spead 4 Soaking fme 20s
Hg ‘With Enrichment { FER ) 30 pplL_PM_12.02-2024 120 14:41 Sample loo time ne Gas load time 10 MUK
=} Cant. lnts BG 50 REOME  Int typa Tima ; Rearan fime 128
CalZern 0004343 PaH g [§ Walting time AZ 155
s 144 Purge sme 4ais
0.004352 1447 Qt parameters
gl 0004358 0000018180 0.417 1447 QCW G
Cal-Std1 TR Par [ o e ¥ Lo o I -
D016SS 452 Cone o s
Lol e Enror [imit - Error Emii ot
30 gl D070 Q0001530 0.88R 1454 Rap i off Preachon fiag + continue
ettt Cualtunlion A nction: 01 He QG std.1 no, 1(100.00 ngiL) QG std 2 no. 110000 ngiL)
QG &ld.1 it 1 50.00% QG atd 2 imit + 0.00%
QC std, act. flag + condinwe
Expect blank abs. 001008 00100 Reactian fiag + CONGTAIE
QC pracison aff
Reactian off
QG Recal factor off
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Calibration settings
Galib. math Standard calin, Cafibe, unit ngiL
Mo. standards L | Canversion 1ac. 1000000
Typa of standarcs - Standard prap Premixed

Blank coimect, =

Recalib. sid. na. I—
Cutput unit i Canversian fac. 1000
Calb, slat, Mean Meaas, cycles

Blird cycles 1
Stock sol. 1 = Stock sal. 2 R
Stock sol. 3 - Shock sal 4 =
Typa of cal. cunm limaar Intercept | caloulated
Weighted cal. ofl Grubbs atal. 1!:'1
Check of cal, curve | no outler fest |

! C

Zample statistics
S1at. mada :Mnm Meas. cycies | 2
Confid. level | 954 % Bind cycles 1
Grubbs S&1, |- |
Calibration standands Hg
Mo Hame s Pos ““""B“;_’ A ) RED%
1 Cal-Zem [ LT HO000478 000031 6B

AODSEINI 000IIED 4180

s Cal-Sidt (=] & o0 H 000580 0000081 3179
AOOMIEE  DOMNET T.HE7
Callbration function 1 12/02/2024 15:22 Calibration [Peak height)
Abs=k14k2"cons C
K1=0000478 E2=0,000021 Recal factor;
Shape 0.00002 Absingil) | R2-adjusted 1.0000
el 1.00000 ng/L Charact conc. 207 402 {ngiL)i1 %!
Lowwer Jimi O ngll Upper limit 110. ngil
Deatestion Bnit — Deater. imit --
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0018
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0,000
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0000248 1514
0.000858 _— 1515
@ngiL. 0.000478 QOC0INET R 1515
Cal-8ud1 0002838 FkH 1518
0002615 1818
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1eengiL [T COC008TB4T 3177 5l
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o602 0002
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£ i
Q00 G000
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Milestone DMA-80 Service Protocol

DMA-80 Direct Mercury Analyzer

SERVICE PROTOCOL REPORT

To be filled in before service visit (15 page)

Customer information:
Company: wgludin wauundasy an. (duv. )
Department: LAB

Personincharge: ARk N%VA vlladiadsn

Address: waugaNdy 41 QOUUFYNIM NFINUUIUAS 10260
Tel.: +66 (86) 3191292
E-mail: bhuchonk@uaeconsultant.co.th

Technical data:

Unit Serial Number:

Terminal type or USB-640 Gateway: Termianl-640
Software, type and revision: Easy Control
Air Compressor (if present) -
Gas system pump (if present) -

Installation and last maintenance dates: Inst. on: -

11030982

SN 1012000091
Rev.

SN -

SN -
Maint. on:  17-11-66

NOTE: after achievement of the following protocol a filled and signed copy of this report has to be sent to

Milestone srl at: service@milestonesrl.com

For the best result of the test below we recommended to use the Milestone DMA-80

Service Kit (PN DMA-SKIT).

v
Page 2 enaslumugy
Milestone DMA-80 Service Protocol
1. VISUAL INSPECTION
Good Damaged Corroded)/Dirty
External chassis /
Inside U
Electric parts v
Screws U

2. ELECTRICAL SAFETY TEST

Using a suitable testing device check the below reported parameters and take note of the resuits.

Parameter Resuit OK Not OK
Voltage : 230 VAC (+10%) Actual value : 224 VAC /
Ground : <2 Actual value: 0.9 VAC !

3. PRESSURE CHECK

Oxygen (purity 02>99,95%)

Milestone air compressor

Gas carrier Purity:

J

The pressure at the supply source manometer should be approx. 4.0bar
The flow rate depends by type of cuvette installed on the DMA-80 unit.

Correct Actual | Final | Correct Actual Final | Correct | Actual

Final

value value | value | value value value | value value  value
nlet pressure | 5 1 par | - - | 3dbar - 3.1bar | 3.1bar Pass
Flow rate 104200 | - - | s10mm - 68Uh | 6Uh | Pass
Check all possible leakage points and their conditions:
Good Damaged Corroded
Tubing J
Silicon joints. J
O-rings J
Cuvette sealing O-rings J
Gas connections J
Valves v
Sample boat carrier v
Catalyst flange J
v
Page 3 enaslumugy

Milestone DMA-80 Service Protocol

4. AUTOSAMPLER SYSTEM

OK Not OK Re-Adjusted
Calibration of autosampler motor /
Cylinders alignment /
‘ Fast Slow Normal
‘ Speed of pneumatic cylinders ‘ J

Using the maintenance grease, periodically lightly lubricate all exposed steel rods of the horizontal and

vertical cylinders.

5. COMPONENTS CHECK

Conditions of the different parts used/installed on DMA unit:

oK Not OK Replaced Cleaned
Catalyst tube J
Amalgamator J
Quartz boats !
Nickel boats )
Autosampler plate J
Gas kit accessories -
6. TEMPERATURES
Final
Correct value Ac:ual value
value (Pass )
If controlled by Infrared sensor = 850°C + 10°C - -
Drying/ Decomposition
furnace
If controlled by thermocouple 650°C + 10°C 650 Pass
Type 1
515°C£5°C - -
Catalyst furnace
Type 2,3 565°C +10°C 565°C Pass
v
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Milestone DMA-80 Service Protocol
If controlled by Infrared sensor | 170°C + 10°C 170°C Pass
stand by
temperature
If IR sensor is not present 145°C + 25°C - -
Amalgamator heating .o o o
temperature 850°C £ 10°C 850°C Pass
Cuvette 125°C+5°C 125°C Pass

7. SPECTROMETER

The spectrometer can be equipped with a single beam system (ducon lamp)
(tricon lamp)

or with a dual beam system

Old cuvette type

Actual cuvette type

Gain Offset Gain Offset
Correct | Actual | Final | Correct | Actual | Final | Correct | Actual | Final | Comect | Actual | Final
value | value | value | value value | value | vale | value | value | value value | value
Dualcell 0,015VDC 0,015VDC
36VDC - - - - | 393DC | 39V | Pass |+ 0015V | Pass
system 0,005VDC 0,005VDC
Tricell 0,015VDC
" - - - - - - | sgevnc - - - -
system 0,005VDC

(')The recommended Hg lamp operating signal should be around 3,96VDC (for detector 2) and 3,93VDC (for

detector 1).

Page 5
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Milestone DMA-80 Service Protocol

system

and detector

Lamp intensity

OK Not OK

Conditions of the spectrometer I
Alignment between lamp, cuvette J
Cuvette cleaning (glass windows, /
sealing O-rings...)

J
Operation of the mechanical I
shutter (if present)

8. MILESTONE AIR COMPRESSOR (N.A.)

Maintenance

OK

Drain (compressor)

Replacing air filters (air purification module)

Check sealing connections

Date last service

9. PARTS TO BE REPLACED

PN

DESCRIPTION

Replaced

Not
Replaced

DMA8133

Catalyst tube:

6 months if the unit runs daily,

1 year if the unit is used rarely.

In case of analyse of sample with high organic
concentration the lifetime of the catalyst can be less than 6
months.

DMA8134

6 months if the unit runs daily
1 year if the unit is used rarely

DMA8195A

Hg lamp tri-cell (model 2011):
5 years

DMA8137

Hg lamp dual-cell:
5 years

70200

Hg trap
1 year

DMA8058/B

Amalgamator coil
6 months/1 year or as soon as the heating is not more
homogeneous

DMA8142

Nickel sample boats (set of 40pcs)
2 years
if strongly used, replace after 1 year

DMA8347

Quartz sample boats (set of 10pcs)
2/3 years

DMA8335

Metal sample boat carrier
2 years

SL0108

PU-tube diam. 6/4 mm for internal Oz/air supply
2 years

$00376D

Heating coil for drying/decomposition
2 years

Page 6 enanslumugy

Milestone DMA-80 Service Protocol

10. TESTING PROCEDURE

It consists to run some measurements for the ion of the
absorbance, peaks shape, temperatures, lamp signal and verify the proper working of whole system.

1) Run minimum 2 blanks on the same sample boat (quartz if possible) in manner to clean it

2) Runblanks until absorbance value (Height) decrease under 0.0030 in cell 1

of the unit, like:

3) Set a fresh and stabilized 100ug/L Hg standard according to the prescriptions reported on the
DMAB80 User Manual. The quality of the used standard is fundamental for the success of the entire

procedure

=

single measurement mode

5) Repeat five times the test

2

Run again two blanks measurements

el Bathod

g 2 POINT 1-2
[
POINT4 - 5

b e
CT Lo Sga e |

g
o il 2 8 e B

Now, it is possible to evaluate:

- Peaks

abration Measure Sy Eam

Weight approximately 100pg of the fresh 100ug/L — Standard (10ng) and start the analysis as a

Page 7 enaslumugy
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= 05331

o) W= 2005

3= 000G
o™ 560 5

T WTW O YN

L)
L= 1255 Tema |

e The shape of the peak must be regular.
* The distance between Peak Cell 1 and Peak Cell 2 must be between 11 to 15 seconds.

- Results

| Saipimsand | Ancunt | St | e g il [CL W oot |3 |

2 L2
e " 422 1 com
& Stabiey1ong L0y« 4831 BS0ESSR.0s61 Loom [E]
2 ‘sianiinyiong LI000y + 04565 0903565035 Lo [F]
o Sy 1ong LAy o 4981 10050 100507 Lon0 [F]
B Stmbiity10ng DBy W AT 1002 100221 10000 [E]
3 Stabdky1ong LIy o« 05037 10180 101502 Loooo [F]

* The obtained absorbance (height) must be > 0.42 in cell 1 for each 100ppb analysis (0.22 with
cuvette installed until December 2005, DMA s/n 05120292.)

« The relative standard deviation (rsd) is < 3 %.

e After two blanks (after 10ng measurements), the absorbance is < 0.0030 in cell 1(*).

(*) This condition is valid only in case the unit has: catalyst and amalgamator new, conditioned and never

use before, sample boat carrier new and/or perfectly cleaned, catalyst flange new and/or perfectly

cleaned, cuvette new and/or perfectly cleaned, tubes, silicon joints and o-rings replaced. Otherwise

other blanks (more than 2) might be necessary.

- Temperatures & signal profiles

Page s wenaslamuny

Milestone DMA-80 Service Protocol

Té —Hy = shesoriascs [y

T & B0 80 0 TR0 1A% 185 1E0 0 S 1
Time [

e The Hg lamp signal must be between 3.8 and 4.5V and stable. A few minutes after the start of the
analysis the lamp does switch off because of the zero detection but then it instantly returns to the
original condition. In case of Tricell configuration two green colour graphics are reported. After the
zero shuttering the time necessary to return to full signal is longer on Tricell compare to Ducon
lamp.

During the run the catalyst oven temperature must be stable around to 565°C or 515°C.

« The drying and ashing furnace must be follow the set temperature method.

During the run the Amalgamator furnace temperature must be stable at the stand by temperature
(170°C or 145°C). Then at the release step it must raise up to 850/900°C.

The Cuvette temperature must be stable at approximately 125°C.

« The Hg absorbance peaks must be correctly detected and reported.

11. FINAL REPORT

Al screws inserted and tightened v
Al tubing sealing connections checked, cleaned or replaced and tightened v
Al heating elements are working v
Sensors installed, checked and tightened /
Safety devices (thermo switch) fully checked v
Al cooling fans are functioning v
Testing procedure successfully passed v
Necessary tools available at customer's site !
Last revision of User Manual available at customer’s site !

v

Advised customer about care and maintenance instructions

Page 9 mnzm'lu'muqu




Milestone DMA-80 Service Protocol

Remarks:

Working hours of Service Engineer

Service Engineer Name Signature Date
Fwiiadu Hdued Fuiladn Adued 17-11-2023

Laboratory Manager / Operator
acceptance signature:

Page 10 enaslumugy
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Verification Certificate

nilE=s

Certificate No.: 2304455-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO,, LTD.
Address: 3 Sol Udomsuk 41, Sukhamyvit Road,

Bargchack, Prakhancng, Bangkok 10260

Page 1613
Equipment: Digastian Usit {Heating Block)
Manufacturer: VELF SCIENTIFICA
Model: DHLID
Serial No.: 3517
1D No.: UAEWASI005) 2555
Order No.: 2304455
Oparation No.: TI04455-001
Date of Receipt: 23 Angust 2023
Date of Calibration: 28-30 August 2033
Calibrated by Mr.Manss Somssk Approved by /ﬁé—f
Specialist { Mr.Pharaphat Tuanjit )
Manager, Division of Calibration Laboratory
Date of Issue; 1 Sapbamber 3373 far the Technical Team
T ara fora af 95 %,

This Cietificate i sausd in aciordarce wih the condiions of scoediation granied by the Thal Laborstory Accrediation scheme which
frs. e e messureserd cpabiby of the nborstory and its traceetidty D recognied mabionsl sandards and [ the wsis of
messurmment malzed at the oresponding mational stencands ‘shoratory, This cerfificae may not be reprocuced ather than in huil
mucmpt meth Hie prioe werten appeoval of the Aatiossl Food [rstitite.

S Rivisior: 31 Diabe: 200885

Nfice

Founzanon for ol Devetopme s Haora Food nehue
Feexd sl Laberaery Sevvee Carter

Verification Report

Cartificabe Mo.: 2304455-001-01
Enuiptesant: Digestion Uink [Heating Block)
Model:  DHLIOD Serial Mg.: 213517

Resolution: L € IDMp: UAEWAS Q052555
Manufackorer;  VELP SCIENTIFICA

Date of Callbraticn: 2829 Auguet 2023 Page 2 a4
Laation: Dy Laboratory (312] , UNITED ARALYST AMD ENCINEERING CONELLTANT D, LTD.
Enviroaiment Condition: Ambeent Temperature {38 &£ 1 ) ¢

Fetatumidly ( 55 £ 3 )%

Line Vokage ( 2M & 1 ) vot

Condition of this results of Calibration;

L. This instrument was cabbrabed by insert standand thermocugdes trpe R into jis Digection blocks and Calitration
agconding i WFT Method W-TE-06 based on 854300 ; 1968
= The: temperature: scale umad was hased on IT5 - 80
= Ml data i bk vemi fnal valses nd the inftial date may be abizined upon reguest.

1. Reference Standard [nstrumaent

Tnstrument Model Sorial No. | Certificate No, | Due Date Through
Digithl Thermometer | JHG/A | Mrsssgsnstra s MM, Techeical
vt Thismiceupe | Tye R | RRlmRGA | e | BRI e Lateriory

3. This cersfican is tracaakh to: Isterrational System of Linits (SI Linits],

4, This certificate was cerified only for the instrument we cailbated.

5. This Fecalt of CHlibFation Was oUfd Bocurate a3 shown on dete and place of celibration onky,

6. Condition of Calbrated tem @ Good

K Dessesigtion
TmecfReord L Howr & Hisiite M 3m v
7. Rasult of Cakbration | [x] withust adpstment [ ] After acjustment

F-LE-ID Aevision: 31 Dmte: Jo-{u-£5




COAPOAATE BERVICES & EQUIPKENT CALBRATION AND TESTING SERVCES

54 PATTANAKARK BOAD 501 19, SUANLUARG, SARLUANEG BANGKDN 10250 -
TEL 03717-H00-20 FAX 0371694084 propliiiifed
Verification Report
Certificate of Calibration kel iii ol
Page: 10f3
Cartificats No.- 230445500101
Equipment: Digeston Unk {Heating Bloek) Ry e
Model:  DKLID Serl M- 213507
fesoition: 1 T WD MG LAEWAS.DOSZSSS Manutacturer : Binder
Manfacturer:  VELP SCIENTIFICA Modsl : KE 400 E8
Date of Calibration: 2579 August 2003 Pagn 3 of d
Calibration paint: L Sarial Mo, | 200000015595
Calibration result:
1D M, : UAEMIC 0182584
Standard Uncertainty
Stability (+°C)
Themnometer ()| (20K Subrmiited by | Uniked Anaiyst s Erginesring Cormubant Go. Li.
3 380 380 L= o] A0 3 50l Ldomsuk 41, Sukhumut Anad,
] 0 380 [T 37865 20
Bk, Phkfancig,
E] 380 380 [T IRLE2 20 Barghak. 19280
[ 380 380 024 38003 [
5 W ) 036 T £T) Location : Microbicingy Laboratony {302)
& 0 380 026 3Ip0sd 20
7 W 0 535 ETTRTY T3] Fecaived Crdar : W Aprl 2024
& 350 T Fe e oE Calibration Dats : M Aprt 024
3 ETT) 380 036 38055 0 Aumbiant Temparaturs (2604 10)°C
10 380 380 025 38020 20 Tt i 1 (504300 %
11 380 380 0.29 3R2.08 20
Calirased by an Patianaponopaicon
13 180 360 0.1% IRLIG 20 o
13 3B 3n0 0.1 ETTET] 20 £U
1 380 380 021 JELLS 0 3
3 380 380 [AF} IELLS 20 emapinec by - 2
18 380 380 0.20 36101 ] = i e
7 ) 0 B8 05 3 (P kit
& 380 380 (55 [ T e
1% 60 380 013 38077 20 L e
= 380 330 () 35208 20
oo Issu Data 1 7 Aprt 2024
-ULC* = Uint Under Calbration i At
-immerson depth of standend themameter i bube level igh of 5and s scal heater plats of UUC.
- Skabilty = One-half of the: graskest maximum STamncs of masuned Temperalunes 3t on seesors,
fior ak Waask Falf an heur after reaching steady state The amlora probadility of =%
The report uncertainty of messurement was based on Randand uncertainty suRiphad by cowraos foor k= 2, ‘This cartificais maty rot be reprocucsd oiser 1uan in LAl Esceg! with s arior wetn
providing & bevel of confidence of spprodmatesy 55 5. Azprzval cf tha hesd of Compacsts Sarvices ] : Fguigmend Calbratse and Seing Savdices.
F-C5-012 R B4 Dot 355
'
wnanslupugy
o T e . PERH T
e LI T TS e Y A T .
Frourciater for kbl Do Fahorel Food Famim
Food nduemdl Laboraoy Servicn Cerve
Equipment : Incubator Carl. Mew: 2ATREAT
Condition As-Received :  Ussd lem Page: Zaol2
Verification Report Raterancs ¢ 2404-00T30C-5
Procedune Usad -
G wars wsing GPOTOR bamed on TLAS G-20 according fo disct

mBasLrETaNT mEod wWith D Aquisilicn which connected with Rasistenca Tempamlun Dstsciorn | RTD )
The termpersturs scals used was bassd on (T5.60.

Certificate No.: 2HHE5-001-01 e i vosalt i ke
Equigment: Digestion Unit (Heating Block) 1, Foserancs standard instrument-

Hodel:  OKL20 Sarisl Ko, H3FLT F% a M?Mz ﬁ Iﬁh aﬁ

us#ion ADOEED, il Jul

e i i s o 2 ﬁ::h mﬁu Is wald only 10 the Hem oaibvates on date and place of calieaion.

Marefacturer: VELP SCIENTIFICA 3, This cartification is racaatis b B Imermatonal System of Uit
Drbe of Calibration; TE-IR Augut 7023 Pagmd i d Ramark : TPA : Tachnolagy Promation Assooation | Thalland - Japan |
Callbeation poink: S Rasul of Calibration ;- [0 Watheil Adpsstsent
Calibration result: Connued Function of UUC™ Temperature Scurce

Frash air satiing : Closa Environmend during calibration

Figura 1. Lecation of Referance Stardard and Block Clagram of Digestion Uni;

Probe Instabatien Datails

as o= 048 m
b= 1o om W= nEs -
g= 0 om H= 12 m

Copasty= 037

PRSI ¥ JR—

FaCSA0E Reviierc 01 Dame: 28-04-84

tenanslamue




Equipment : Ingubalor Gart. Mo, 24TMES0
Condition As-Received :  Used llem Paga: Zel3
Raforenca | Z404-00030C-2

Procadure Ussd :=

Caliraticn wers conductsd using calbrafion procedurs GRLOTOZ based on TLAS G-20 according 1o dimct

measuemen methad with Data Acguisifion which sonnectsd with Fesstance Temperaturs Delector | RTD 1.
Tha fempersture scale ussd was bassd on (T5.80.

Condiion of this resul of calbratian

1. Ralarance standand instumert-
|nstrument Earlal No.
1} Dt Acquisiion

Carl. Hee Traceable
Mz TRA

D Dats:

Pl B2 26 Jul 2024

Equipment : Incubatar Cart. No: Z4TAEIT
Conditicn As-Recaived : Lipssd em Page: 313
Reforenca : 2404000008
Calibration ;- [*} ‘Without Adusiment
Fumction of UUC" : Temparmiue Sourse
Fresh air setting : Ciosa
Culibration| UUC | UUCT | Tomperature | Temparatsa | Quirsl | Coversgs)
Poit | Satting | Reading|  stability unifarmity | Varlation| Facior
[ ] (cyficy (+°C] [T "Gl k
|0 350 3540 0,035 [AE] (=] 2
Cadbration Maasid Teenparsuee | G |
Pais Position
(‘) i [ 2 T 3T a1 81 &1 7 | & [oimy] (&)
30 | aso00 | asozz | ase41 | 24851 | asoer [ 25011 | asoes | asose | asoor 0,30

Average* ; The average of 30 values in each postion.

Temparatura stabillty : One-hal! of ihe gresiest mazimum difersnce of messured empscstune &ty o sensor
Tamparature uniormity : The madmum dfference of measursd ssmperatures at any sensors and the measunsd
Semparabun ab T mlamencs oeaien which am cbasrved o the ssme ime or o1 as doss an obserarton ims as
prmsibiie 1o determing the tempariune pattem or homogereity within tha chamber under steady-shate conditions.
Ovorall Viariation : The Difenence of S Madimim and minimum massuned eepenatine hisughoul chasralion
WUE* ¢ Unk Under Calfbeaion

Mo @ The reporied uncenainty of maasuremant was inchuded siabily and axchided wilomity

The repored unceraindy of measumnmant wis based on & slandard uncensinty muliphed by & covamage
acior k. prawiding o level of confidencs of appremately 68 %,

oo

2 This ceriificale |s vakd anly to the ilem calibrated on date and place of caliteaton,
3 This carifizaiion is irscaable i the Inlemstional Syetem of Uink
Ramark : TP4 : Technology Promotion Assecsation | Thaland - Japan |

wnenslamuny

TECHNOLOGY PROMOTION ASSOCIATION (THAILAMD-JAPAN)

'GORPORATE SERVICES 3 EQUIPMENT CALBRATION ARD: TESTING SERVCES

£34/4 FATEANARARN ROAD 501 £8, SUANLUANG, SLAKLUANG BANEROX 10250
TEL-ETIT-3000- 2 FAX.D-2710-3488

Cast Mo.: P4TMESD
Page: 1of3

Certificate of Calibration

Euipman : Incubator
Manufacharer : Mammear
Model ; |PP 280
Sarial No. V160065
1B No, LWAE MIC (2558
Submitied by ; United Aralyst and Engineering Coneidtan Ci,, Lid,
3 Boi Udomsuk 41, Sukhumyit Road,
Bangchak, Phrakhanang,
Bangkok 10260
Location © Mficrobiology Labarmion [302)
Received Ordar : 01 April 2024
Calibration Date 02 - 03 April 2024
Amibent Temporature ; {zB210)°%
Ralative Humidity : {50230 )%
Calibrated by : Man Patarspengpaboen
Approved by : E !
Approved Eignaiory
{1 Pangan PFaipim
() St Immjai
{ ) Kurchit Prompest
Ession Date T Aprd 2024
The s lora probadility of i
Thiss sertfica may ROt be reprocuced pier Fuan in Ll eacagt wih t anior wetien
Aageral of 184 hesd 5 Co'poste Services ] ° Fouloment Calibrysse and Tanieg Sansce

wnanslamunu

Result of Callbration ;= (*) Wihoul Adpstment
Furstion of UG Temperature Scurce
Fresh air sasting : Clris dising
Beginning |  Finished
amp. | °C | 25 25
REL Humtidd. | % ) Br 54
[AC Sppty | Vok } 223 222
Raf, B4,
a Paosition : 10 Ha.:
1 19-16RT0-01
2 18- 16RT0-02
4 18- 16RTD-04
[ 18151006
i) TR1ERTO0E
b il 21=1ATLRET |
Proba |nstal| wEon Dutsils : Dliawsnskion ol Shiariber; L] 19-18RTO-C8
a= 50 em o= 050 m Bired.| 18- 15RTD-08
b= B0 em W e m
ca  BO em H= 0B m
Cipasity = 028 =
.
wonanslupugy
Eguipmaei : Ircubater Con, Ho,: 24TMB50
Condition As-Received : Usad Ibem Page: 3of3
Raturanecs | PA04-D0030C-2
Result of Callbration : (%] Wincut Adustment
Function of UUC © Temparatrs Source
Fresh air saeting : =
Calbrason| wuc” | wuc | Temporatere | Temporature | Owerall [Coverags)
Peint | Setting |Ruading|  adadbility uniformity  |Vartation| Factor
G} 1Chl i e 12°C ) 1G) [ L]
=0 250 250 0055 Qs 1.3 F
W0 360 | 380 0.14 027 [T F]
Cndibrasson Measured Temperature | °C |
Puaint Pasilion il
[y 1 2 ] 4 5 [] 7 g [oirel)| 2T
D 25506 | 25510 | 25450 | 25412 | 24347 | 20K | 213 | 24404 | METE 030
360 | ane43 | 36.955 | 36618 | 35701 | 36230 | 36950 | 36343 | 36357 | S0 0.3

Average” - The average of 30 wakmes in sach posfon.

Tamparature stability : One-hal! of the grestest masinum dfamencs of measured smpanahas a1 any one sense,
Temparature uniformity : The madmum dfference of measured semperahores at any ssrmom and the measursd
SpATAILIG Bl e ralaranis IGCHEON WHICH aie claincd 5 1he ame BMe oF 51 85 058 & ohEarEton Sma e
possibie 1o detsrmine the tempersture patiem or homogeneity within 1he chamber under steady-stabs condiions.

Dvarall Variatkon : The Diferance of S maximum ard minimum measured iemoenabues throughout cheorvation.
UUC® : Uit Under Calibration

Note ¢ The raponied uncanainty of Maasuremant was included statily and axcluded unifomity .

Tha reported urcertaingy of messuemeont was based on 2 standard uncarainty multipied by a coverage
fuctor k. providing a bevel of confidence of approximalely 55 %,

woDo

tenanslaeaun



TECHNOLOGY PROMTION ASSUCLATION (THALLA!
CORFMIRATE SERVICES 3 EQUEFMENT CALIHRATHON ANDTESTI
1408 PATTANAKARN ROAD 90N |6, SUA

TEL

LFAPC, SLUAKLIANG IANGECI 0038
1M AN BTIR

Certificate of Calibration

Equipmant = \Water Bath

Manufacturer : Mammeri

Model - 'WHE 14

Sevial No, © La16.0812

1D N, = UAE MIC DOR2560

Suibrnintedd by : Wnited Aradyet ared Engingering Coneutant Co L,

3 Soi Udomsuk 41, Sukhumwil Road,

Bangchai, Preaknancng,

Barghok, 10260

Locatian | Micrabiclegy Laboratary

Recoboed Order 10 Febroary 2024

Calibratian Date © 10 February 2024

Amibignt Tomparaiure ; 126210)°C

Fealativa Humidity : {50230 )%

Calibrated by © Krigda Maki
o ‘

Approved by @ ;_:wf

Approwed Signatory

i} Pamshipps Tameyakul

{ o Uneoahol Harachai

b Suwi impl

Essue Date ; 19 Fabrusary 2024

iy ok B pradhaced edier

o e el ¢ e Soremn |- Egnipmene ARG ST KT, .
= wnanslumugu
Equipmant : Waiar Bath Cost. No.: Z4TMZO
Cendition As-Received : Lissd [tem Paga: 2of 3

Ralemnce 2A02GER200-3
Procedurs Ussd =

Calibration were conducied using in-housa calbration procedune CP-OTDE Based on ASTM ET15 acconding
b direcl maasurement method with Data Acquisition which cannaciad wilh Indusirial Plasirum Resislance

Themometer [ IPRT .
The bemperatune soale used wis based on ITS-50
Caonditkon of this result of calibration
1. Rafarance slandand inslrumenl-
Ingtrumang SerialMo.  Cert.Mo. Tracesbls  Dus Dabe
1 ) Drata Acquisition MY42001451  23LMGT TFRA 25 Feb 2024
2. This partificate is valld oniy to tha itam calbratad on data and place of calibration.
3. This. cartification Is trackable o tha |ntemalicnal System of Uni.
Ramark : TP | Technoiogy Promalion Assodation | Thailand - Japan |

Rasult of Cali i {51 Wishout Adusiment
Funciion of UUC® : Temparature Source
Haat transfar eedivm weed :  Waler
Environmental AC Woltage Supply
"G [ BR.H [ Mol )
Beginning of Callbration 4 ) n
Finished of Calibration = s | N E
Red. Std.
ki 1D He:
3
= ===
5 Sired ]
W . 3 Ll ) NITFIA0
T R L
Sired} MITPI0TAZS
Front

wnaﬁluc';ﬂg&

Equilpanant : ‘Water Bath Cort. Mo 24TREAD
Canditian As-Recalvad : Usad Ham Page: 3of3
Redarencs : 2402-02320C-3

Result of Callbration = | * ) Withoul Adusiment
Function of UUC" : Temperature Source

Average® : The averags of 30 vakass in each postion

Callbration]  WUC* uuc* Avarage® Reading | 'C ) g
paint Setting | Reading Pesition o
(k=8 [*C) (k] 1 | 2 [ 3 [ 4 | sweta]| {z°c)
445 416 245 | #4481 | 44463 | 44408 | 44518 | 44508 0.15
Calibration Caveragn
pomt | Uniformity | Stability | ©CE
(&3] ['Cy  Jis"c) [
445 [XF] 0.058 z

Uniformity : The maximun diference of measured lsmperaiunes ai any sansars and ha measured lampersire

al the reference location which ars observed 2t the same fime or al 88 closs an absenvalion Bme

88 pagabin

o detanmine the tampersturs patham ar homogeneity within the chamber under steady-stale condiions.
Stability : Ore-hall of b greabest max differance of Bl STy O PRODE,

UBC* © Unit Undar Calibeation
Note : Tha raported urcerainty of messurement was included stabifty and axcluded uniammily.

Thes reportad uncartainty af maasurement was basad on & standand uncertainty multiphed by a

coverage fachor k, providing & level of confidence of approximately 95 %,

-o0a-

TECHNOLDSY PROMOTION ASSOCIATION (THAILAND- JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTIND SEFVICES
SEHUY PATTAMARARN ROAD 300 1B, SUANLUANG, SUANLIANG BANGROK 10230
TEL 0-2717-3000-2) Fot 0-3710-1484

Certificate of Calibration Gt s AT

Page: 1 of3

Equipment ; Water Bath
Miamifachanr | Mamemen
Wadal ; WHE 14
Sarial Ha, : Laid. 1407
1D Mo, UAE MIC DOARE5S
Submitted by : Uinited Analyst and Enginearing Consubant Co,,Led
3 i Udomsuk 41, Sukhurmsil Rioad,
Bangchai, Fhrakhanong,
Bangkok 10EED
Location ; Micnobiotogy Laboratory {302}
Racsrnad Onder o Al 2024
Calibration Date | 1 April 2024
A Tarmpanabie : (28510 )T
Relathve Humidity ; (B +30 )%
Calibraded by = Preecha Hahia
Apgroved by | M
Mpproved Signatory
| }Ponpan Papi
[a/) Sumit Imjal
[ ) Kunchil Prempral
Issue Dt © 28 Apnil 2024
The Uincartalnties are for o of appr ty B5%

Taim carshtn rimy 131 ba rapradaces ot thas 12 12, cvzept wel e prie il
Approves of e hasd of Corporete Saraces 3 - bgaprma Selnadan wed Testieg Sevnces.

wonanslaeauny



Euilpmant - Walai Bath Cort. Mo.: 24TWE14
Gondition As-Reoshesd © Lhsad Itam Page: 243
Raterarce | 2404-00030C. 7

Procedure Used -

Calibration were conducied using in-house calibradion procedura CP-OTO4 accerding o dirct
meascramant medod with Dats Acquisiion whish connectsd with industrial Plainum Resstance
Trermometer ( IPRT |,

Tha tempenairg scaks used wis based on [T5-60.

calibratson
1, Reforancs Standand instrusenl;-
Instrumang SoriMo,  Gortho.  Traceable  Dwe Date
1 ) Data Ancuisition WY 48073 23S TPA 18 My 2024

& This cadtificale i vabd only 1o the fem calbrabed on date and place of calbration.
3. This cerification is raceable to the rernatonal Systam of Ui,
Ramark 1 TPA | Technokogy Promobon Aesodation | Thaitand - Japan |

Bangflof Callbration = (") Withaut Ausiman
Funetian of UUC* ; Tamgeratrs Soucs
Heat transfer medbum used : Walor
AC Volage Supply
1) [ %PRH. 1 (Wil |}
Beginning of Calibration R 6 w22
[Finishied of Calibration Fid (] 221

i
| S

From
.
wonanslupunu
Enuip st : Walsr Balh Cart Mo.: 24TME14
Condition As-Racahved | Uisd e Page Jof 3
Redferance : 2404-00080C-T
Resuli of Callbraticn ;- | * | ‘Wihout Adustment
Function of UUE : Temperaturn Souce
Calibration [T uuc® Awnrage” Standard Reading | G i
paint Satting | Reading Pasition 5
[ (3] ey [ 1 T 2 T 3 [ 4 TSgej] (2}
44,5 5 [TE] ad8m | adan2 | 44470 | seqme | 4ddem (X1
Calitarstion Coverage
paoint g | Y |
) ["C) [ERH] &
44.5 [Ti5d 0048 2

Awerage” : The average of 30 wakies in sach posmon.

Usnifomity : Tha masiss $ffanncs of messunsd lopenmtunes al any ssesons and the measured fenpersius
at T referance location which ane ohservad at e SAMa 1M oF al &8 closa BN chservallon 1M & poseitis
b chadiarivive W Merrgeahnn patiern or homogenedy within the chamiber under sieady-siale conditions.
Stability ; One-balf of the grastest maxmum diference of measured lemperature ai any one proba.

URAC™ = Unit Under Calibraion

Mote © The repored uncersinty of maasuremaent was indudsd stabilty and mmiuded unBormity.

This reported uncertainty of measurBmant was based on a standard uncertainty muttiplied by a
covaiags Tactor W, providng & el of confidence of approximately B85 %,

=lon

wnanslamunu
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MEC-TISLTIS 17065
CALIBRATION D08

Calibration Certificate

Certificate No.: 23I04T03-001-01
Client name: UNITED ANALYST AMD ENGINEERING CONSULTANT €O, LTD.
Address: 3 S0 Udomsuk 41, Sukhumvit Road,

Bangchack, Prakhanong, Bangkok 10260

Page 1cf3
Equipment: Autodave
Manufacturer: ALP
Model: cL-4aL
Serial No.: 807258
ID No.: UAE.MIC.019/ 2560
Order No.: F304203
‘Operation No.: 2304203-000
Date of Recaipt: 10 August 2023
Date of Calibration: 10 August 2023

Calibrated by jarwoenpoh Sockteng  Approved by
Sclentist [ Mr.Pheraghat Tuanjit |
Manager, Division of Calibration Laboratory
Date of Issue: 15 August 2023 Responsible for the Technical Management Team

The are for & o 95 %,

This Ceriificate 5 ssued in accordonce with the conditions of acordiation gramed By the Thal Laboratory Ascreditation scheme
itk has ascesed thar maasurerrent capabidity of the litoratory and its. traceabity to moognied national standarcs and 5o the urits
of reslized ot e natigna! standards inboratory, This certicate may not be reproduced other than s ful
excepk with the prior mriten appeoval of the Maiional Food Instfute.

5009 Rrwion: 33 Date: 200465

FRS=rsey
: e
e
HECTELTR 1T
CAUBHRATHIN 3087
Calibration Report
Cartificate Ma.: 23014
Equipmant: Begtnclaee
Model: CL-HL Seriad Mo RO
Basoiusos: 1 L =3 10 Na.: UAE MIC 0L 2560
Mansfactuner: ALF
Date of Callbration: 10 August 2023 Page 2oty
Locatian: 301, UNITED ANALYST KD ENGINEERING CONSULTANT OO, LTD:
Ervironment Condition: Ambéent Tempesature | 28+ 1 )%
Rabrve Humridity [ €5 £ I )%
Linz Yoitage [ K5 & 1) vor

Caomdition of this results of Callation:

1. This inctrumént wis calibratid b insert § standerd brmperature recorder with RTD info s autodese and calibation
awending o W-TE-0LE beewmd on BS Hp46-1{2021) © far in Deruge, com , safery
and performance Specification.

Thi bemgeraters: sl used was based on [T5.- 94,
- Ml data show below were final values and the inlial deia may be obtzined upon request.

Z Reference Siendand Enstrement: :

Hodel Serial No. | Cortificate No.|  Dus Date Theough
HiTamp 3402 S2860T1 NC-33-11-33-17% alre-1] ADGETECH (W0

- mmw_,;‘"“m HTamg 402 SISHE | MCAUIRS | SMeeld | mascrmecnie
HTemp#40-2 RE4HE TE B&I333- 0 P A

3, Ths certificate & tracesbie to Intemationsl System of Unis (51 Unis).
4. This ceriificate was certified only for the nstrument we calibraied.
5. This sk of calibration mas found ascurate 4s: shomn on dete snd plsoe of calibration only.
6. This sancard does mot sy 00 RETIZENS OF JEINMEOIDNS WSET MO Matoal, Aenkl, phamacsnzal
7. Condition of Calbvated item ©  Goad
ULC Daserigtion = Sefting program fenction steritmation :  STERILITE/MORMAL
Time of sterfstion. 15 Miste M 120 T
8. Rusut of Callration | \without sdjsstment
Ater adusment

FCR011T Revinion: (1 Diske; 3345




-
FuaTnssLiRUyad il saruanens.
l I I LA e L LB Vo S P L

Pay
== s
frekm

i Fouraancr for e Gevecpey b Focd Famas
R ey F e Pood induskial Lsborstony Servioe Cevier
Calibration Report Calibration Report
Certificate No.i TI04E03-001-01 Certificate No.s 240226100101
Equipmar: Htnelnen Eguipment: Aunucia
Model:  CL40L Serial Now: BOF298 Mndet  CL-401 Sarial Mo.:  BORPES
meswmon: 1 %t IDMar  LMEMICOLS/ESED Resshition: 00 % DN UAEMICOZS2563
Mandasieer; AP Masulacturer:  ALP
Date of Calibration: 10 Awgust 3023 [ Batn of Calibration; 2 agril 224 g et 3
Calibratien point: i
Calibration rests Loeation: LAEQRATORY, UNITED ANALYST AND ENGINEERING COMSULTANT O3, LTDU
Calibration Esintive | Lise Wnliage Erarmnmant Consdition: Aiiert Terperature [ 25 = 1 ) °C
bxaee=| (e e B Relwe bumidy [ 95 & 7 )%
e = o i Ling Vaitage (S o& 5 ) o
e EE] W )
S——— Conditssn of this results of Cadbration:
Tabiled 1 Reporting of Temperature s
Measured Temperature (*C) © Sensor Ne. 1. Thak inslrarmant wirk Cabbvalion by Bser 3 shandasd emgeratun: serorer with ATD inso S autnciave and calibetion
Calibration Poing [Sansar Ho 2 is REF) Vacartalnty porgechng fo W-TE-1 bersec o 95 264-1( 2001 1 hussoctives for i Dissgr, ity
5o a1 [ sewapmen | Swde 3 k(') and performance Specificiion.
121 12168 [ 1217 | 120566 [T - Tha temparature sak wed was based o ITS - 90
- A chtm shimw Bk were final vk and the it datn sy b clstiresd upen muest,
2. Reference Standard Instument ©
Table 2 : Reporting of Characterization Result Tnstrument Model | Serial Mo, | Cortificate Mo.|  Due Date Through |
uuE™ Setting WCt Randing Stability | Uniforsiity | Gvarall Varistion aTermeta)-1 = L B e
r'o Min [°C) | Max [*€) J‘“‘""""‘i MPn £ ey ey gl .w“m;m“m Wiemplad | &w01 | TEAMORSOL | b Meverber 3004 | MADGETECN (NG |
121 | | | oaw ol .12 033 d e | e e e
3. This certificate i tracabie b interrational Systes of tnits (S1 Units)
iats 4. This certificate was certifed only for the rstrument we calrated.

S This st of Calbration s fund acourali a5 Bhwe 05 datd and place of Lalbraton ohly.
& This siandard does =0t spply to Seniboers or deisfecions used for medical, dentel, phamecntcsl
7. Condiien of Calbeated itom :  Good
LUK Deseriptinn ©  Sating prosram fenston steriition | STER]LEMNORMAL
Time of sterigation 15 Minute A& 115.0a8end LZLOC
B Rk of Calibration ‘Witheut adjesimen:
Ater athustrest

The: quated uscertingy inchide * Stabibty * aod ™ Loading effect { 2% of Unformity |
LUC® = Unik Under Calibration
Stabillty = Oni-haf of the Qreatest masimum diferaace of MOSsurt WmralLes: 3 31Ty 0@ ST,
Feee ant laast hall an heus sfter reaching sheady state
Unformity = The masimum diference of measuned temperatures ot sny sensors and the messsred
demperzture at the neference cation mtich are obsened a1 the same time.
Crvrall Varkion = The dfference of the masimum asd minimum messured temperstunes: throsgout cbeerssbion. tme.

The report Uncerteinty of meassrament was kased on Ransam uncertainty muticken by coverage Tachr ke 2, posidng
@ el of configence of approsimately 95 S

weermeer Nl sevweween

FC5-842 Pwmor: 0L Dax: 20-04-55
F-CHOLE Nevenn; 01 Ot 2-0-65

-~
=
1 ansrrsswmaryscssaLEs T amrmresamLAscSEsaULS TS
I I I FAUS et N mas e nssLE TS AuEUEmed U megeaeEsLI T —
S T T Foundafon for IncusiTes Deveicprmeer Natonal Food natue Hadulr e
iy o s P00 P Laborarany Servee Corser il Foos rcusmel Latoratory Senace Carter CALIBRATION 00at
Calibration Certificate Calibration Report
Certificate No.: 2402281-001-01 Certificate No.i 20140101
g . Equiprsnt: Bstoclre
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO, LTD, v I
Address: 3 Sod Udomsuk 41, Sukhwmyit Road, Resphition: 00 € IDNa: LAE. MIC 6563
Bangchack, Prakhanong, Banghok 10260 Mamufaciwer: AP
Dibe of Calibration: 2 Apri 2034 Page Jat 3
Pagaiard [rr————— 1150 zard 1210 °C 7
e ikl |
i . Autodave [T | — T pr——
Equipmant: Condition 0 amciy )| ey
HManufacturer: ALp wan A =5 B
i Mz 188 [FH ]
Model: cL-40L
Tablit : Raporting of Temperature
Measuned
H BOETE3
Serial No. —
ID Nao.: UME.MIC.026, 2583 °c) Sied. 4 1
L15.0 I'I!_E.H
Order No.: 2402281 LZL.0 t21.:3
ration Mo.: e Tabke 2 : Reporting of Charscterzation Result
Ope UG Setting uuc* Reading Suability | Unifermity | Overall Variation
T
it 2 April 2024 e Min (%) | Max (%) [average Ccf  NPa () re ek
Dartet X Macalyits ol 115.0 15.0 115.1 1158 0.08 019 013 048
Date of Callbration: 2 Apeil 2024 20 | g | e .12 air 0.10 0.3
/ fatn
The: quoted uncertnty nchide * Babity * and * Loading effict | 20 of Unifcrmity |

Calibrated By  srJerawat Prapawuttivens  Approved by — y UUC® = LA Linder Cabbranon

o of Call 1a Stabiity = One-hall ol the greatest masdmum difereece of messunsd lemperatures & a7y pne sersor,
Manager, Division. brazion Laboratory
Date of Tssue; 0 April 2024 Rasponsibla for th Technieal Mansgessant Team for at beest hall B hour atter reaching disady Sale
Uniformity = The maemum difierence of measened temperatunes: ol sy ssons and e Siiened
Tie - of . AT B7 thi eference KO Which BE otservad at the same bme.
are for s g

Chvaral Varigtion = The difaresce of 154 Sociern afd Ihirimems MEESS REMPERItIES thougot observaton bme

The: repart uncertainty of measurement mas based on stendard uncertsinky mulipled by Gowiragd T ke 2, prosiding
# el of conlidenca of approdmaisly 95 .

This Certficate is st 0 aooordange with the consitions of accrecktation granbed by the Tha! Laborslory Accmicialion schime
wiikc has msessed ihe meassrement capabibty of Se leboratony and s treceabifty in recogniosd rationsl standerds and o the i
of meassrement neakized at the coesponding ratiosal sindarcs laborsbory. This ceriificne may not be reproduced other than in Tl
itipt WiTh I (i wrilliss agiprowd of [ hational Food st

PS50 Apwson: i Doe: 2HH-E5

FoSind Reveon B0 Gaoes Hri4-45




&= DKSH &= DKSH

Carificals Mo, C01234158 Fagec 3ol 3
s = .
Certificate of Calibration
b Excadinic Emor: Weight to be 153 or 112 of Maximum capacily, taken from the cenierof the pan as a zem referance.
Equipment: Balance Camficate Mo COVZ34158 Mominal Test Viskes 200 ™
Modal PXEZ3 lesued Dile: 08 December 2023 £Elen & Fetarence Points (g)
Seriai No (orID  CZMETSATAS (LWE NG DS52565) Job N W00 1261 iy (wia) . o & = .
Maruriacirer: ‘Dhaus Paga: 1o 3 = n001 a0 e P
Candiion: In candfon
Repaatabiity: Datarsinaiions of #a standiard deviation of waighing belanos,, Readesiity -1 L 1)
Customen United Analyst and Engineering Consultard Go., Ltd. e P
3 Sol Udomsuk 41, Sukhumvit Road, Bangchak Sub-Distrct, r 0008
Phrakhanang District, Banghok, THAILAND 10260 == o.m
[Emvironment Condition:  Temperalure F- 2 05°C
ki) e Error of Incdlcation from nominal or convenSional mass value., Readabilty oot gl
Mominal Valus | Convenional Masa DHsplayed Valus Ervor of Indioation Uncasrainty
k
Calibration Plaoec United Analyst and Enginearing Consultant Co,, Lid, (301 Mircobiology Rioom) (] ] -] fah (ah
3 Sol Udomsuk 41, Sukhumyit Road, Bangohak Sub-District, 1 1.0000 1000 0.000 Q8013 FAL
Phrakhanong District, Bangkok, THAILAND 10260 5 50001 5.000 0.000 [Tk 10
1] 10.0001 10.000 0.000 o3 10
Cafbration By: Wr. Adiss Makn n 200000 20,000 0.000 o013 10
Calibration Duabe: 07 Decamber 2023 50 E0.0001 50000 [T Q0013 A0
Thes Method used: In-house methed, CAL-AM-T, based on UKAS Lab 14 100 100.0001 100.000 000 ono 209
Traceability: This ceriifcale i iraceable in e 51 Urits mainlained by Mational Instiuie of Meinodgy
{NIMT), Thalland thrmugh DKSH Technology Co., Lid, Cartificatn Mo, GI2229834 200 2000004 - oM L aar
300 300.0005 300001 001 Q0015 Fd--]
400 400.0008 £00.002 0.001 Q00T EL
500 500.0006 500.001 n.000 o 202
‘Q i 4 800 E00.0007 B0 002 0001 o021 zm
e Adisal Maknod) {Mr. Rungrod Jenkitirskulchai) The End of Cariificats
Person in chage: Authorized signatory
Tret corificass b mussd Fu s o ressrered soing 0 Fe nevatonsd Spoer of Ueas (5] 0 povides oecestiay of resssne
minreaiional o relore viecderd o sther recogniaed relorsd vierdesd leborskonen.
The FesreTert Lncersinty HaeS ¥ B s Eadec UncerisiTy which § chisned o the standard urcerainky redopled by e coesge facor kel iz
i bovel Y B O Attty DN 1 B BT AP w8 ke T Exfetaion. o Lnsaiaty i Masburerd (G4A)
Thaos resits rray be afecied by deviloms irom apscfed cordons. The mmuls neiste ony bo:the free lestes, calbraied o sampi. The soor el
A b PRphR] BaTict I Al WEN0G BRETAE of DRSM Teowiaagy Lirved
m-—--“‘h_bm e Racmes swlulad dda
ety D58 Techvuoiogy Liriied
wnehslumungy - . . wnenslumugy
Delvering Growth - in Asf ard Beyond, CALFMICH 14 12 Sep 2023 Dalivering Gemwih - In Asla and Beyond CALPLCTA4: 17 Sep 2030

&= DKSH €& DKSH

Cerificale Ma.; C01234158 Fage: Zof 3 Fefer to Cartificaster Mo G234 188 Page: 1 of 2
Cailbration Results: Statements of conformity:
Bafors Adjustmant This eonfarmity cerificats docamants e valdity of the Sllawing o tased on the
[Eccantric Emor: Waight 1o ba 103 of 172 of Maximiim eapacly, bkie [rom this cecter of the pan as s reco refenence. resulls of corresponding calbration certificaln:
L | | {7 S| Nominal Testvakss 200 ™ Tha serar of g o are under goven ad and
N.oo o the k 5% wilhin the spesiicaion. The ghan
O sl maasuramanl unsarisinty wresdy includne other s efacts by sccording to the standand method, LIKAS Lab14. Themstors,
A B | [ (1] E TSE pArAMAIErs hawe nof basn sssessad sEparuely
|z, x 0000 | 000 | oooo | oot Toleranca and Decision niss:
il the ity of e device are done based on direct comparison of S rekeant
tabity: O o dewalion ol weighing Salance., Readabiity B0l g ks S0 Enauior FL8W N0 DIREIIN Mt e ot
Neminsl teetvalus (g) ‘Sianier Dovialion Decisionruls: [ Choics & Bisary Seterman for Simpls Accaptance Fle (w = . Specifc: Risk « 804 PEA,
50 008 [0 Choken B ben-bisary stuternant with guses and i = 1 U, Paess or Fad Spectis Ris <7.5% B94 and
PPy = Condilion Pass o Condition Fal Bpeciic Rak « 50 PFA.
5008 [ Chalca ©  Cusiomar defined, Custormas miy defin artiliany mulish of £ 1 hive appied o guand
band {w=rLi.
Exmor of inglzation feom nominal o canmventionsl miss s, Resdabiily 0001 g PR~ Py of Falss Aooact
Mominal Vel | Comantionsl Miss | Diapkiped Viskes Emor of indication | Unoeriainty
k
(1] (a ar (] L1
1 1.0000 1.000 0.000 003 21 Qﬁ@#‘—
5 S0001 5.000 ©.000 D.O013 218
(. Rungrod Jeriirnsulchal)
10 100001 1001 B0 00013 2.1
Authorized signafory
20 20.0000 20000 0000 003 208
] 00001 50,000 000 00013 208
100 100.0001 100,00 o001 00013 208
200 200.0004 200009 ©002 .04 a7
£ 00,0005 300,002 0,002 00015 208
400 A00,0006 400,004 0.003 00016 203
SO0 500.0008 500008 .o0F ooe 202
00 &00.0007 600009 0,008 Q.00 2m
1A by el d e Wiy Bamery rwTalel 4R
=t e o TS e vl s i Y
SAED bkleired R Hatih Pty Hargien 1278 v ) nararrs Fows, lasgras, Frwracg, lasgics (K '
S i nehilumugy P " wnenilumugy

Diefhviariesg Groweh - ins Asla bnd Beyond. CAL-FM-CD-14: 17 Seg 2003 Diefvering Growth - in Asls and Beyorsd CRL-FR G- T 12 Sap 2022



Rafer to Corfificate No.; CO1234158

Jab M WO-0001 1 20
Errer of indcation [r———)

&€& DKSH TS
Page: 2

of 3 i

Statements of conformity:
H
Bafore Adystment |
Feadablity; 0001 g o
mocmingl Vatue | E™ S | Guarg band w) | Tokarsnce () ]
rdization Ganbormity ]
E) [l [ 8 T
1 0,000 0.0013 ooz Fasa 14
5 0,000 00013 o610 [ ™
10 0,001 0.0013 o0 Pass. a
] 0,000 0.0013 .40 Pass.
RE-) —h— — -
0 0,000 0.0013 0.100 Pass. ; - = .
100 0,001 00013 0.200 Pass. B8t s A S i i A
_____ R — - - - - Uppir Acouphance — Lower Specication
200 o002 00014 o400 Pass. e Uippan Spaifiction
W00 0002 0.0015 o.e00 Pass.
400 0003 0.0018 o.800 Pass.
L) 0007 0.0018 1.000 Pass.
B0 '] L0021
00 0.002 1200 Pass. Atter Adjust
Tt g WD-000 1 | EBE
T wabeliy of B aistwrants of corfrmity cannch be guatanissd for s pisces of see. eeimemantsl consRions o Improper e, Remdabilty 0 g

Dalbwaring Growth - in Asla and Beyond,

Erver of imdicution
15 - i

1
L~
L1
_--__'_r_,..-r-""
==
-0s H““"""I
™~
4
sl - ’ S 515 S N AN
1 10 10 oo
X Ervorsf indicarion = Uncert{-) = Uncert(-} sk of Belasze
anns Lo e —— Lowe-
== Upper Bpacification
mnm‘ldmuqu mﬂm‘lu'muqu

CAL-FM-0H-14; 12 Sep 3037

€& DKSH &= DKSH
Page: 3

Refer i Certificaty Wo.: CO1234158 of 3
Statements of conformity: Tussedausnwiadaads
Aftar Adjustmant
FReadabilly; 0001 o LAl i WO-00011251
wilrwrtaaflo: Balance u: PX623 wunEAuATed: CEIETSATAS
Ermor of
Momini Vakos | 90 | Gy baec ) | Tolarance (e} L
u s @ ] mrreey () Ty ()
1 i hivnaddd 0.0oz Pas 07 Dap 2083 enrnvselia OF Dec 2023 W
5 0.000 Qa3 0.018 Pass .
ek | itk dnd | Talek
10 £.000 0003 0020 Pass
20 0.000 00013 0040 Fass S
5 0,000 0013 0.100 Pass = u] 1. swlniAdapier, power supply 22001 10V B o
100 0,000 0.0014 0200 Paas | = o 2. mrmmyIsipAnaeon sy (Cover) @ o
200 0000 0.0014 2400 P = o 1 mrumsystigeesissdinky 7] a]
£ 0081 0.0015 aE0n P = = = o =
. it
A 081 o017 o800 Pasz:
00 T T00Te ey == B o 5 FrvieusuBryEtenn =2 o
00 0001 00021 1.200 Fass = o 6 AR Displsy 7] o
@ m] 7. rvssieassan Display whsrakwiln -] o
Thea wslickty of the stalements of cosformity cannel be pusnasissd for diferant places of Use, STATOTENE] SORALoNS. Of Fesie e o o a i : ) o
5 £
Tha End of Statemants of conformity busio (Stopper] | pan suppart
= o 8. revhenees Function intemal | Extsmal @ o
= o 10, v vesskRlbIIs IR led o1 | @ o
= o 11, Anresosaay m Anikueton = o
v e PasRUALAL |
Mr. Adisai Maknol
Sardon Engineer
1 iy bl e s hasasy i Led vt
o, TR . e e 20 .
s ~ wnehilumugy P - wnenilunugy

Delivaring Growth - i Asis and Beyond

CALFU-CH-id: 3 g 20 Daitvmring Growth - In Asia and Beyond.





