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Calibration Certificate

Certificate No.: 220218100101
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT £OLLTD,
Address: 2 Sol Udomsuk 41, Sukiumvit Road,

Bangohack, Prakhanong, Bangkok 10280

Page 10l 5
Equipment: BH Mater
Manufacturer: METTLER TOLEDD
Model: SevenEasy pH
Serial No.: 1230525212
ID No.: UAE WAS.003/2553
Order No.: 2302181
Operation No.: 2302189-001
Date of Receipt: 14 March 2023
Date of Calibration: 24 March 2023
Calibrated by MrPharaphat Tuanjit Approved by 1.
Belentist (Wi uittagel Niyameha |
Specialist, Division of Calibration Laboratary
Date of bssu: 24 March 2023 Respansibia far tha Technical Managamund Taarm

Fo 8 comiidun

Ths Corifeah i s n Becontince wi ihe censiinn cf scersialion gramd by she T Laboratory Acoredtmion Schare which has aszesend
the mmasummant capatibty of the inbarwmry and fis Facensify o recogrized raional standands and e units of Messwramarnt malzad of tha
comusponding nstional sandands Whoomiory. This enliatn mey not ba EMEUCRS MG! han in el Gxcsl Wik Tha stér wiflies sppreval of the
Hiatisnal Fucsd S1aituta,

F-C5-00% Revizon: 01 Date: 20-04-65
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Fi = chsing Oevecpme ol | Fox —— el e
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Calibration Report
Certificate No.: 230218100101
Equipment; oH Ml Msolutiom: 001pH o 1 m
Manufacterar:  WETTLER TOLEDD Modsi; SowesEary pr
Sarial Mex 133N Type Banct lop
1D Mo LAE WAS D5aL
Date of Calibration: 24 March 3027 Page 2of 8
Locasion: Cramics: Cakbration Latonary, Nabossl Fosd nstiul
Esveirenment Condition: Ambieen Temgaralure: | P4 216 1'% Relstive Hemidity: | 52 =3 %
Conditin of Equipment: Good Condition
Condition of this Results of Calitewtion
1. Cakbration Method T WhEE by usdng. and
canfiad rafursnce musital (CRM}
2. Fwbyrarces Staedards | Corting Refresncs Meomi|
Iistrurrnts Sartal |0 Mo, Mandscturer Coariificntn N s Ote.
21 DCVoltage CaRmod ATG0T Flku HETED A7 Juse 3023
22 Digial Tharmamakr 270807 Fhba CC-BEDBETON 30 Combar 2023
23 Thamo-Mygro Meker WFLBTHIONIT FONPE TE E51655-01 21 Eaplumber 2003
Earidnd Batemnce Matereal Loa, No, Manutacturar LY Expirs Datg
2ok it butier A D08 (Primary pH bufler Sahitan] LI CPactem PHIIBLS 18 Febnuary 2025
25 ped bular 6 8BS [Primary pH bufler Sekian) s CPAcwm PHRIT.S 18 Fetruary 2028
28 pH tuflar 10,01 [Frimany pH butler Sclition) BTN CRacham PH2N.LE 18 Fatiruary 2004
2.7 pH tutlar TO0 {Standard pH buffer Solution] -1 g CPAcham PHIET.LE 16 Fabuary 2024

3, This ceniicason i maceatia 1o Tha infemaona Systam of Unit (51 Ui

2.1 hsnumares Ho 2.1 Tmgn
27 bsmumans No22 mmugh
33 henumams Ho 23 smagh Y
34 Cartfied Fntemncs Wmterial o 24 %0 26 traceatin
trrmometer, Eaometsr, and rncwolmeter. The Sandar Selion
i udis 17084
wnd ISCMEC 17025
35 Cantfied Roterence Material No 2.7 taceabintm BN Refi 13 LotN 25,05 2022 B1M Rell HI-18 Lo 02.06.2022;
EIM Fiefh #41:13 Lot 25,05, 2022 Bikd Ral HL15 Lom 02,06 2022, th
Stissclied Sabibin pepiration ard st by CPAchem LI is
ectien i 150 17006 and FSOMER 17028
4, e
[ o0 date ard placs of

F-C5-012 Revision: 01 Date: 30-04-65

FESINNESLE IEDEATLILENMS

AMSELETAS
Fourdation for nehusing Developmert Patorsl Food nemue ol
Fond ndusmal Lanerarery Servce Comier EACiERATION B081

Calibration Report

Cartificats No.; LR R
Equipment; #H Momr Rusolution: 004 pH | 1my
Mamdsctoror.  METTLER TOLEDO Modet SevarEasy oH
Serlal No.: 1Z3a2m212 Type: Banch o
0 No.: LIRE.WiAS 0022553
Data of 34 March 2021 Page 3of 6
Calibration Results:
2. Cabbration of gH Mastar { M Tormpsaratens Comesaation a 36 0 )
Narminai oc g Uncaraimty. Coverage Facser
o imi ) my pH (£ (L3
a &4 &1 000 0sg m
2 muad 26 2, 058 zm
4 177484 e 400 boe g
L] £8.180 ] 800 058 m
T L1 o o0 068 m
L] -40.138 24 Ll oo m
10 AT 480 -1 1000 ass 1m
£H3 -|uan 286 1200 088 2m
" A A 1a00 o m

2. Caibration of pH Maler with Eleciroda [ Wars Tempsmiim Camgensation a1 25 °C )

Equipmert: g Elecimoe Type:  Comhined Ebectme

Manslacturer:  METTLER TOLEDD Model:  Iriosb Selsty

Borlal e 11%EEE3 LI

o H 4, BH T a0 gH 12)
Cartifie Value A s Rkl Uncertsinty Coverage Faeter
24 (pH) H my (xp] L&)

anm an nr - n.0aT) 200
L H36 Ed wrag Lo0Ts 100
010 T -160 w158 008 1
[ [E]] 11 E [T 200

F-L5-012 Revision: 01 Date: 20-04-85
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Calibration Report

Certificate No.: 2302181-001-01
Equipment: Digital Thermormeter with RTD (pH Meter)
Resolution: 01 °C Model:  Sevengasy pH
Serial No.: 1230525212 I Na.:  UAEWAS.O03/2553
Mandfacturer:  METTLER TCLEDG
Date of Calibration: 24 March 2023 Page 4 of 5
Location: Chemical Calibration Laboratory, National Food Institute
Environment Candition: Ambient Temperatue 35 °C 1 °C
Plkative Humidity 55 % 4+ 5 %

Condition of this results of Calibration:
1. Calibration Methad : - In house method: W-TE-025 by comparisan with standard themmometer,
- The Calibiration is determined by companing with  known temperature
fram a standard resistance thesmometer,
= The temparature scale in use at this laboratory & the Intemational
Temperature scake of 1950 { ITS-90 ),
3. Reference Standard Instrument ©

Model Sarjal No. | Certificate Mo. | Due Date | Through

HANDHELD THERMOMETER. 1521 AB59I7 MATICMAL
. % TE 5600350 10-Dac-23 FooD
Platirum Aesistance Thermometer (PRT) 305 509201 INSTITUTE

Support Equipment ;- Low Temperature Bath (IS0CAL-6), Model: Europa-£ Mus Basic, SM: 39156002

3, This certificate is traceabls to Tnternational Systern oF Units (SE Units).

4. This certificate was certified only for the instrumeant we caibrated.

5. This resut of calibration was found accurate as shown on date and place of calération anly.
&, Condition of Calibrated ftem :  Good

7. Reslt of Calibratin : Winout adjustment || after atjustment

FCSAIL7 Revigion: OF ate: 20:0465
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Calibration Report
Certificate No.: 23021B1-001-01
Equipment: Digital Thermameter with RTD (pH Metes)
Resolution: 0.1 °C Model:  SevenEasy pH
Serigi bo.: 1230525212 IDMD:  UAEWAS03/2553
Manufactures:  METTLER TOLEDO
Date of Calibration: 24 March 2023 PageSof 5
Calibration point: 15.0, 25.0 and 30.0 T
Calibration result:
- The probe was immersed (n liguid bath or dry bath te 8 minimum depth of 120 mm,
- Description of probe, moded = H(A SiN: N
imensian of probe : Diameter 3 mm., Length 123 mm,,
Sheath material 1 N/&
UuC* Reading Standard Correction Value Uncertainty
ey Temperatura {°C) e ')
152 14,999 - 02 0.12
B2 24,999 -02 012
0.2 29,995 -02 0,12
[

= URIC* = Unit Under Calibration

The report uncerinty of measurament was based on standard uncertainty multiphied by coverage factor k= 7,
providing & fevel of confidence of epproximatety 95 %,

[ERSRSIY W p—

[
F-CSOLE Revisior: 01 Deter 20-04-45 I

for el Devetprmen! Matonal food Frein e i e
nod inch st L sboratory Sence Cantor CALIBRATICN 0051

Calibration Certificate

Certificate No.:
Client name:

2303560-001-01
UNITED ANALYST AND ENGINEERING CONSULTANT CO,, LTD,

Address: 3 Gk Udomsuik 41, Sukhumult Raad,

Bangchack, Prakhanong, Bangkok 10200
Page 1ui

Equipment: pH Meter

Manufacturer: Mettier Toleda

Model: Seven Compact 5220

Serial No.: G113432421

1D No.: UAE.WAT 009/2564

Order No.: 2301560

Operation No.: 2303860001

Date of Receipt: 23 Juna 2023

Date of Calibration: 26 June 2023

Calibrated by Sy Approved by MM
Seiantist { Mr Fharuphat Tuarit }(—ﬂ@\.}

Managar, Division of Calibration Labioratary

Datw of Issue; 27 June 2023 Responsible for the Technical Management Team
L are for g B
i Ceririzate s feoed of ‘Thal Laboratory Accradsson Schame which has gasessed

e moapuromart caabiy of e ooty end it YaceaRity 43 reconced naond Kendands e Lo e usis of muksunard baed o the
earsigardiog nasenal slndaits ooy, Thik seifeale may ol bn mpidiced ot than in il meest wih o prioe writm appoval of the
Miboras Pood instrie

F-L5-000 Revision: 01 Dene: 20-04-65

T SO TaaTTIULE T T
glh g Bl 3TE

Fourdaten for idsmsl Deslopment 1,
Food ndusing Laboranony Senics Cent

Calibration Report

Gertificate Na.; 220156004101
Equipment: M Water Rasshson: D00pH & 1my
Manufocteres:  Mabler Towde Maodal: Seven Compact S22
Sarial No.t Ctsdazan Tyos: Bechmp
LIAE WAT (08250
Date of Calibration: 26 June 2083 Pagnols
Location: Laberuiery,
Emviranmest Condition: Amiamt Tamparsbers: | 243 £ 15 (e Folative Humidey; (48 0 3 ] %
Condiion of Equipment: Gueed Condifon
Gandiion of this Rreults of Calitiration
1 Cabration Methin I rsod fthd by wming etan
cerming nrnree raternt [CAN
2 ! !
Instimesés. Ganal (1B Ny, LT Couitficain No, Drum Doty
2.1 DG volage Cabbesim momoT Flke 2D 14 Jure 2004
2.2 Digenl Thermonmmese EroscoT Fluke CCE6657-01 30 Deteber 2023
2.5 Thermo-Hygro Mo NFISTHIDNT PONPE TE £50565-01 2 Seglemtar 2123
Canifigd Rifrance Matgrial Lot Mo, Manyfactere Ball Expire Date
2.4 pH buffar £ 008 |Frinary pH bulsr Sokikon) AT CRAam PHZIELS 16 Fabrary 212
25 pH buffer 7.00 (Standnrd pH hifer Soluton] Ay CPAsham PHIOTLS 16 Fabruary 2024
20 pH Bufer 10,07 (Pmary pH hatler Sokitan] E3ET CFAzram PeZa0La 18 Febnary 2024
27 pH suler 6 BES [Primary pH bufler Schian) ET3E08 CPAcan PRTLS 18 Fabimuary 2025
| Trat of Ut 451 Unit}
34 nstrumeres No 21 rough 151710
52 instrumres Ho 2.3 Frugh 501518 17028 Lvbrmiory c
33 nurumens No 23 Fough HEC-TE-TIS 17025 Labandory Acesid o of Calibratian No D061
34 Canifiad Sukmance Matwial Mo, 241020 wacasle o i
tharmametne, bmsmetar, dnd ransveimenar. Tha Standard Schutian
s L] 1m
and BONEC 17026
34 Cartfiod Fmbwrance Matein bo.27 Tacaab 1o B R 113 Lt 2506 2002 BIM Raf HI-18 Lot D208, 2022,
B R 113 Loth 3505 205232 UM Rall HI-16 Lo 0208 2022 T
Lidte
mezredied to 150 17004 and ISOREC 17025
feurd oy

FC5-012 Rewision: 01 Date: 20-04-65

WSS
INSELS YIS

Fourcaren for i
sy Food ndusing

satonal Food Rethue NEF e s
CALIBRATION 0081

Calibration Report

Certificate No.: 2HIESEI-00101
Equipment: RH Maler Resoliion:  001pH | Tmd
Manufacteron  Mamisr Toodn Modsi: Eavin Compest S22
SermiNo: Gl Tyoei Berch ep
10N LIAE AT, DO
Date of Calibeation: 5 dina 2123 Faga 3618
Calibration Results:

1, Calitwascn of ph Meinr  Waaresnd Temparanom Gompensaton 128 °C )

Tl 0 vliags Standar Avaraga teaicatee Auading Uncortalngy | Cavarage Factor

v} T o 1y "

L] EAER ol it} 0o 0.5 200

2 05814 E 0 o= 200

4 TT.a wr 400 o= 200

L3 50140 L s 0.t 10

T oooi o 00 s 200

L] 43159 L) :R o= 200

AL ATT At -1 ALE L) 0= a0

12 oL R e 1200 0 200

" 414118 414 1400 o8 00

2. Cabbeation of g Ml ey
Euipment: o Ekecimda Typs  Combined Skcind
Manufncturer:  Meser Toindo Model:  Iro Expen Fro-t54
Sarial No.: 4136 10 Ma. s
[Thosa st pd, pH T snd pH 18]
Carifisd Vatus dyvms el Agading Uncartsinty Carnuringa Factor

25 (p) o m 12pH) ey

4008 ant T - noars 200

D 1 i1 2628 noors 200

o 1w -168 wam 0ok %0

E5dE Toz E - 000 200

F-C5-012 Revision: 01 Date: 20-04-65
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Ky
e LIRS
e b MSCTIELTIS 17025
EALTARATION 0081 CALIBHATICN 0351
Calibration Report Calibration Report
Certificate No.: 2005H0-001-01 Certificate No.: 2H36001-01
Equipment: Digital Thermometnr wih ATD: {pH Mster) Equipment: Dt Tharmamabisr with RTD . (2H Marlar|
Ruagiuan 0o wodel  Saven Gompect S22 Rescluticn: 0 Modst  Seven Gompact 5220
SerdMe:  C11343R431 MiNe: AR WAT Coasss Serial No R MHo:  UAEWATODNEI
Manifacurer  Aatler Teleda Varsoctives  Mettier Tokeda
Date of Calibration: 26 dane FIRE Page dofa Date of Calibration: 26 June 2023 Page S of§
Location: Laboramary. Calibration peint: 150 250 ea 380 Q
Environmant Condition: Amtiecd Tamperstunn (244 ¢ 10 ) ¢ Calibration result;
Fislattva Hamidty (B2 s2)n The prote was Immersed i kqud bath oF try balh o 3 minmum Sepk ol 100 mm
- Demciption of prute, mocsl - HIT110 SN oTaTd
Dimaraan of preke - Diamaier 12 me. Langih 178 mm,
Candition of this results of Calibration: Sheat mateal : Pt
1. Cabtemon Method - w Famomar Srundsid ety
UUC Aaadeg {0 o ™ e Comeetnn Valus (°C} - 5
oMM @ ENgard Tesisianes annemuter 50 15003 g [T
q— 3 25008 a1 noas
Tomparmt.re coale of 1800 (1590 ) EH] 2500 a1 anas
2 Aterenca Standard Instiuma
Instrumant Model Serlai No. Contificase No. Dus Dase Thenugh Bols UG Lk Uinde: Caltimtion
HANDHELD THERMOMETER 1825 2033007
PSL-T 128265 03-Mew-25 TISTR
Pustinim Resistancs Themaneler [FRT) BRITA aamT2
Support Equpment + Low Tamparstara Baif [SOCALS|, Matul Europe-8 Pur Barks S 341022

2 Thi canilezatn s incwable fo Inmmmional Syztem of Unks £51 Unts)

4. catiied oriy .
5, Tris 25 3hown on ' " /
. Condition of Calbrated item : Good 5
7, Rumltof Cabbrton : Ei Without adjusimant l:l WWIMHWLZ 29 Tt 2023
- Tree repar ancermboty of messsrament was bases n sandan urceriainty mulipded by coverage faclor =2, seoviding 3 level of canddence of
approwmatnly 385 %

23 Tt 2023

Rt = Rl

F-C5-012 Revisior: 01 Date- 20-04-65 F-C5-012 Revvison: 01 Dater 20-04-85

&= DKSH €= DKSH

Tlacus Certificate of Calibration
Frrom Calibration Results:
= NBLTISNTS 19023 Before Adjusiment
< Standard Unit Under Calibration Coverage Factor
Equipment: CONDUCTIVITY METER Certificate No. C24230058 ) e U oty (£ )
Model: Lab 855 |ssued Date: 16 March 2023 Conductivity Solufion Reading {k)
Seral Mo, forID): 16300356 Job No.: KEPRZIM4TZ 25000  pSiem M5 uScm 0500 uSkem 2,00 021 pSfem
Manufacturer: 5l Analytics Page: fof 2 14130  pSfom 1403 wSlem 0.0 uSlem 2.00 4.0 pSiem
Electrode Serial No. 16070067 Model :  LF413T Brand : Sl Anakytics 113 mSiem 108.5 mSiem 280 mSem 2.00 0.67 mSiem
Condition: In Condition
After Adjs ; &t 1413 pSkem
Customer: United Analyst and Engl g C Company Limited ‘Standard Unit Under Calibration Caverage Factor
3 Soi Udomsuk 41 Sukhumyit Road, Carrection Uncertainty { + )
Conductivity Solution Raading {k)
Bangckak, Prakanong, Bangkok 10260 Thailand
25000 pSiem ME  pSlem 0200 pBlem 2.00 021 uSlem
= 5 g i P 14130 uSlem 1413 pSiem 00 uSiem 200 80  uSlkm
Yk = O%RH s 5 s 1113 méiem 1088  mSlcm 250 mSlem 200 067  mSlkem
Callbration Place: Enwi L ¥, DKSH Technology Limited.
2533 Sukhumvit Road, Bangchak,
Phrakhanong, Bangkok 10260 Thailand
The End of Certificate
Calibraion By: Mr.Atachai Ngamchanat
Callbration Date: 16 March 2023
The Method used: In house method, CAL-WI-49, base on ASTM D 1125-14 and D 5381-14
Traceabillty: This certificats is traceabls to the SI Units maintained by CRM of NIST{SRM) through
CPA chem Co., Ltd, (ISOAEC 17034) Cerifficate No. B36312, B3B313, B3B316
{Mir, Atachal Ngamchanat) {Mr. Nitinun Srinawan)
Person In charge Authorized signatory
This certficate s issued the unks of ssesurement scadng i the imsmationsl Sysiem of Unts {51, & provides recaatilty of massrement 1o
] muskipliod by e covorge tacke (k=) o
rovide o level of confdence of apodimately B5%. 1 le determined n the Gusde o ncaimnty
Thasa rasubs may ba sfecied by divialons onky 0 e berms tesind, calfbralod o sampled. The report shal
Tm Remaion nTuTad dvin e whin by el dfe
g Tactrwiogy Livvied , g Twchregy Limkee. \
Dmrgehub, Ptk haang, e 10280
e T s enanslieuny e ' wonansluemuny

Delivering Growth - in Asia and Beyond. CAL-FM-C24-09: 12 Bap 2032 Dedivering Growth - in Asia and Beyond, CALFM-C24-06 12 Sep 2022




€& DKSH

inefilueni KSPR2304472

unsradoudniwmaiosiafuinaon

shartaalia; CONDUCTIVITY METER Fu: Lab 955 st 16300356
wavaday ($u) AEYeREU (f)
18 Mar 2023 swnmsreeda 16 Mar 2023 LTI T
Unk | Tutni dnd | ko
Ganera'
@ o 1. Arusuysouetas = o
@ o 2 mvussaw | gedldfadne, sutu-uanietod) o] o
@ o 3. #ma On — e iwlas (On-OF Swicth) @ o
@ o 4. 1junm (Keypad) o} o
= - 5. wives (Display, Screen Contrast] = -
Spectrophofomster
a o 6. wasiulvivh (Battsry Backup) >= 2.5 VDC =] o
o O 7. dimapudansrueaaiu (Wavelength Control) [m] jm]
o o B AvwwmiAly (Wavelength Check) =] =]
a o 6. wwmirrslauds (UV < 3,000 how) [m] o
] o 10, wwsirrllauss (Visible < 5,000 hour) s u]
o o 11, wneiAuAmsIng"e (Carousel Module) [u] [u]
pH Metar and O Matar
= o 12, BifaTme (EI and G ion Cable } ] o
o o 13, s=fuAnsasawlu Electrode (Level KCI ) [m] [m]
[m] [m] 14, shilefiudane Electrode (Dust Protection Hood) [u] [u]
o [m] 15, wdulifinTns (Stand) [u] [u]
o o 16, FnTuuildsgn (No Sample) o u]
o o 17, ssRuRRRTRING (= 2.5 LAl 3.0) o o
Automatic tirator
o o 1B.  nM Piston Burettes o o
| o 18.  Funclion Rinsing and Dosing o (m]
o o 20, ssumasuaslnaena o O

Soual: Elecirode 3 117 25.1°C Tew Control Waterbath i 25.0 20.1°C

Mr.Atachal Ngarmchanat
e R il e Service Engineer
XSk Tachmokagy Liviud
13 rarerertn v o S e 1260
213 Suitsert . Bk, Phrastuaserg, Dbk 10380
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CertNo. 23MM113

Page.: 1013
Certificate of Calibration
Equipment : Electronic Balance
Manufacturer : Mettier Toleda
Model XSH205
Serial No, : C210885394
ID No. © UAEWAC 01012585
Submitted by : United Analyst and Engineering Consulant Go. Lid

3 Soi Udomsuk 41, Sukhwmyit Road,
Bangchak, Phakhanong,
Bangkok 10260

Location : Balance Room
Received order : 26 April 2023
Calibration Date : 26 April 2023
Ambient Temperature : 15°Cod40°c
Relative Humidity : 30 % o BD %
Calibrated by : Man Fattanapangpaiboon
Approved by - 4’
Approved Signatory

[ ) Pomthippa Tameyakul
{ ) Malee Butkrues

1) Sumit Imjal

Issue Date : 2 May 2023

%

Equipment : Elecironic Balance Ceri.No.: 23MM113
Condition As-Received :  Lised ltem Page: 2 of 3
Reference : Z304-045800-2

Procedure used :-

Calibration were conducted using n-house calibraticn procadure CP-0B01 according fo direct
measrement method against slandard waight
Caondition of this result of calibration

1. Referance standard inatnaments:-
Instruments Medel Serial N, 1D No. Test report No. Dug date
1} Stendard Weight Set {E2) 15884 24053 TORCOOT MM0010-22 20 Jan 2024

2. This certificale is valid ondy to the item calibrated on date and place of calbeation,
3. This result of calibration was mada on requested a1 the point specified by customer
4. This certificate is not certifled for any commercial fransaction,
5. This certification is fraceable 1o the Intemational System of Unit
Result of callbration { ) Withoul Adjustment { * ) After Adjustment By Internal Calibration
Range capacity : g w & o Resolution 0.00001 ]
81 g w0 220 g Resolution 0.0001 q

Before Adjustment
Balance Measurement Coverage
Applied Weight Reading Correction Uncertainty Factor
(g} (a) (9) [zmg] (L
B0 T0.99002 +0.00008 015 2.00
200 108.9995 +0.0003 0.29 200
After Adustmont :
1. Determination of the standard deviation of welghing machine {n=10)
Applied Welght Standard Deviation
(g} of Reading {g )
80 0.000007
200 0.00004

Uncontrolled Dged{nent

Equipment ; Elscironic Balanca CertNo.: ZIMM113
Condition As-Received :  Used ftem Page: 3of 3
Reference ; 2304-04590C-2
Result of calibration 3| 5 ofile
2. Effect of off canter loading TN A ZYBE
A mass of 100 g was placed to various pasiion on the pan, 4R N B G
Tha weighing machine reading errer oblained is given in the table i L] ot
Maximum differance between
Position 1 Position 2 Position 3 Position 4 Position 5 off-center and central loading
g} (g} lg) lg) (9) (g}
0001 -G.0001 0.0000 00001 00001 0.0001
3. Departure from nominal value
Balance Measurement Coverage
Applied Weight  Reading  Correction  Uncortainty Factor
g} (£:1] tg) {£mg) (k)
Uinioard 0.00000 0.00000 0.014 211
.05 0.04933 +0.00001 0015 20
0.1 n.0993a +0.00001 0.8 o7
1 1.00000 0.00000 o018 204
5 £.00000 0.00000 0.026 200
20 20,00002 -0.00002 0.045 200
50 50.00002 -0.00002 0.080 200
B0 B0.00002 -0.00002 015 2.00
oo 100.0000 0.0000 017 200
150 150.0000 0.0000 029 2.00
200 1999000 +0.0001 029 2.00

The reported uncertainty of measurament was based on a standard uncartainty mulbplied by & coverage
factor k| providing a level of confidence of approximalely 55 %,

-allo-

Uncontrolled [ﬂm‘nent




TECHNOLOGY PROMOTION ASSOCIATION {THAILANID-JAPAN|
FRUIFMENT CALIRATION AND TESTING SERVI

- LA AL A et T Equipment : Hot Alr Oven Cert. No.: 22TM1420
F—— Condition As-Recelved :  Used lem Page: 2of3
Reference ; 2210-05750C1
Cert, No.: Z2THM1480 Frocedurs Ussd ;-
Page: 10i3 Calibration were: using calibration p CP-0OT02 according to direct measurament
. . . " e " iah I = >
Certlﬁcatc Of Cal]bratlon mathad with Dal whic! with P Datsctor { RTO | and
Thermocoupis Type T
. The temperature scale used was based on TS50,
Eeiprigits Bkt Envaly Condition of this result of calibration
¢ i 1, Reference standard instrumant:-
Maniutaghirer: et Instrument Modsl Sarial No. Cert. Ne. Dus Date
— 1) Dala Acqusition 340704 MY41021843 220M4 10 Jan 2023
Medel - ¥ 2. This cerificate is valid only to the itam calibrated on date and place of calibration,
3. This cerification is tracesble to the Intamational Sysiem of Unit,
Seriat Now: REIeS Result of Calibration -- {* ) Without Adjustmant
1D No. - o Function of UG : Temparature Source
o UAE WAD.027 Fresh air setting : Glosa Environmant during
Beglnni Finished
Submitted by : United Analyst and Enginearing Consultant Co., Lid Termp. (T szg rd a0
:Sui:::n‘:luk -$I1. Sukbwumyit Read, REL Humid_ | % | a7 0
angchak, Phrakhanong, [AC Suly { Voll ) 221 720
Bangkok 10280
Location : Lab Floor 2 Ref. Std. ID No.: @
Calibration Point
Received Order : 9 Ociober 2022
Calibration Date : 15 October 2022 Position |  (104)°C | {140,180 )°C
Ambient Temperaturo ; {2610} °C
Relative Humidity : (50430 ) % S el ia il Ms S
2 1B-D4RTDN0Z | 21-04TC-02
Calibrated by : Praecha Hizhib = 3 18-04RTE-03 | 21-04TC-03
Probe Installation Datails: ~_ Dimension of Chamber : 4 | 15-04RTDO4 | 21-04TC-04
é { a= 50 om - 039 (Im 5 | 1804RTD05 | 21.04TC05
Approved by : ELJ b= 50 em W A i & | 1e04RTD08 | 210aTC08
Approved Signatary c= B0 en H= feany om 7 | 1804RTD07 | 21-catC07
[ ) Pomthippa Tameyskul Gepaaity=  (HOSS. ] 1B-04RTD-08 | 21-04TC28
{ ) Malee Butkruea 9 iref.) | 18-04RTO-09 | 21-04TC-08
[ v Suwit Imjai
Issua Date ; 3 October 2022
The Uncertointies are for a confidence probabitity of approsimately %5%
b ul Tho
Uncontrolled Document Uncontrolled Document
. 33252
A 0046800 B 1138252
A,
S
AV
“Bfute
MEC.TISI.TIB 1703
CALIBRATION DOET
Calibration Certificate
Equipment : Hat Alr Ovesn Cert. No.: 22TM1480
Condition As-Recaived : Used [ram Page: 3of3
Reference : 2210-06760C-1
Result of Cafibration = {* ) Without Adjusirment Certificate No.: 2302837-001-01
Function of UUC™:  Temperature Source Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Fi g :
TEHiBNiG:  Sow Address: 3 501 Udomsuk 41, Sukhumvit Road,
Catibration | UUC* uuc* Temparature Temparature Overall Coverage Bangchak, Phrakhanong, Bangkok 10260
Falnt Setting | Reading stability uniformity Variation Factor
16} {"C) (') (24C) fhi-d] ¢y | (#e) [
104.0 1040 | 1040 0,061 13 17 0.42 2 fognlofd
140.0 140.0 140.0 014 23 24 11 2
180.0 180.0 | 1800 0.21 35 36 13 2 Equipment: Electronic Balance
e P (e}
Paint Position Manufacturer: METTLER TOLEDO
["g) 1 z 3 [ 5 ] 7 8 5 (ref.)
1040 | 103.076 | 103.876 | 108777 | 104.124 | 104,657 | 104428 | 104.012 | 103828 | 104370 Model: XSR204
140.0 138.199 | 130.180 | 138.808 | 130550 | 140,256 | 139622 | 139,293 | 130,385 | 140368
1800 | 177530 | 178.267 | 178842 | 17e7sa [ 1et.o11 | rao0es | 1ve40s | 170743 | 161278 Serial No.: C117635043
Avarage® : The average of 30 values In each position
Temperature stability : One-half of the greatest i of at any one sensa) ID No.: UAEWAS.012/2564
1 The i of at any sensors and the measured
temperaure at the reference locafion which are observed al the same ime or at as close an observation bme as Order No.: 2302827
possibie o ine tha P pattem or 0 y within the chambear unbdes steady-state condifions.
Overall Varlation : The Difference of the maxdimum g minimum P throoghout ob "
UUC® :  Unit Under Calibration Operation No.: 230382790,
Mote - The reported uncertainty of measwameant was Included stabdlily and excluded uniformity
Receipt: 10 May 2023
The reparted uncertainty of measurement was based on a slandard uncertainty multiplied by a coverage Date of P ¥
Factor k, providing & level of confidence of approximately 85 %. o
Date of Calibration: 10 May 2023
~olo-
Calibrated by  mr.Manas Somsak Approved by /ﬁi
Specialist { Mr.Pheraphat Tuaniit }
Manager, Division of Calibration Laboratary
Duabe of Tssue: 1B May 2023 for the Tachnical Team
The arefora of 954

Uncontrolled Document
a 1133251

This Cerlificate is issued in accordance with the conditions of acoreditation granted by the Thal Laboratory Accreditation
Scheme which has awsessed the measurement capablity of the labomtory ang its tracesbdity to recognized national

the units of realized at th ational standarcs laboratary. This certificate may
niot be reproduced ather than in il except with the priar written appeoval of the Nationsl Faod Tnstfute.

FC54009 Revision: OF Date: 20-04-65
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NSC-TIBLTIS 17028 NBSC-
0081 CALIBRATION 0861

CALIBRAT)

Calibration Report Calibration Report

Certificate No.:  2302827-001-01 Certificate No.:  2302827-001-01
Equipment: Electraic Bamacs Hanufactser:  METTLER TOLEDO Equipment: Elpcrane Biance Manufacturer:  METTLER TOLEDG:
Model; 4524 Resolution:  0.0001 g Model: GRS Resolution: 0000 g
Serisl Wo.1 CL1TEIS043 10 Nou: URE WAS 0122564 Serial No.: C11 7635043 D Nowt UAE WAS D12/2564
Capacity: 220 g Capacity: 220 g
Date of Callbration: 10 My 2023 Paga 2 af 4 Date of Callbration: 1o Moy 2003 Page3 ol 4
Environment Condition: amber Tempersture 214 ¢ 0.2 T Reimvedumidee 434 £ 08 % Calibration Results: (Continued)
Place of C (Wster Analys Lirit), UNITED ARALYST AND ENGINEERING CONSULTANT (0, LT Calibration Range; 0 - 200g
Condition of Equipment Good Condiion Calibration Adjustment: Internal Calibeation
Condition of This Results of Calibration; 3. Departure from Nominal Value:

8. Caltration Meshod:  NFI Method 'W-MA-DGL  la-Hnuse Method based on UKAS. Lab 14 ; 2009

2. Reference Standards:
a HNominal Vake Standard Vali HBwver, Read Comection Coverage Factor
Befersnca Standard  Model  SerialMp. Calibrated By CertificateNo, DueDate = -
St Weght Cis E7 imgmiig BSISEETTR s IS 0 Aord 2024 e Load LE s L
Instrument Model  Serial No.  Calibrated By Certificate No.  Due Date Lo LELE 20008 LR e
Therma-Hygro Meter EOE-HI NFLETH D16/23 Qualty Retom QR4 28 February 2024 0.0 021020 20109 00000 00
1. Thes certfication ts traceable to 51 UNIT o0 002091 20309 0,000 100
5 ol 08 035050 20500 19000 1N
5, Ths result of callbestion was fousd accurarte 35 shown on date sed place of cailbration anly. 0.1 0.30001 21000 0.0000 0.000085 100
0 o005t 0200 0000 0000085 100
1. Repestability of Reading: as 050002 5000 00000 0,000 200
TR T T T = 1 180000 L0009 w00 000005 200
100 0000012 2 200002 20000 00000 0000088 100
S Fre: 3 20003 20009 a000 n.0005 200
i 20008 20000 2.0000 200
2. Off-Center Error: it 1000001 10,0000 02000 20
A& mass of 100 g wes placed ond mowsd to vanious poskion on pan. 2 2000003 nm 12000 [T 100
The baence reading ohissed | given 1 the tasle. il
i - ) 3600004 0,000 02000 0000050 100
G &G » 400007 0000 000 nsonit 200
T a5 as0paa 000 a2000 o001 200
o @
H 3

1
Cg it g lic g}
109002 | 1000002 | 1000002

FL5-002 Revisnn; 01 Date; T0-08-65
F-C5-ULZ Revision: 0L Date: 20-04-55

e,
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SvEpmEns Manong Food insilute

L i TECHNOLOGY PROMOTION MCTATION (THAILAND-JAPAN)
=erwe Lenfer CALIBRATICN 0081

CORPORATE SERVICES X EQUIFMENT CALIRRATION AN TRSTING SERYICLS
5304 FATTAN, 1H KU ANLI AN, SLUANLLANG HAR)

Calibration Report

Cert, No.! Z3TM248

Certificate No.: 2302827-001-01 i I d i Page: 1af3
Equipment: Ehctyaric Balmce Manufacturer; METTLER TOLEDD Certificate of Calibration
Model; XS24 Resolution; 00001 g
Serial Mo, 117635043 10 No.s UAEWAS BL2/2564 Equipment . BOD Incubatar
Capacity: 0
N Manufacturer ; Arco
Date of Calibration: 12 may 2029 Pagedof 4
Calibration Results: (Continued) Model - UCH-1320
Callbration Range: 0 - 2000
Calibration Adjustment: Intemal Calinration Serial No, 13URCAS013201
3, Departure from Nominal Value:
1D No. : UAE WAD 015/2561
Mominal Value Standard Vake Average Readng (Correction Uncoetainty Cowerage Factor
(gl P By Fog g fay P ey i Submitted by ; Unibs.d Analyst and Ersginuarh?g Consultant Co. Lid.
50 50,0000 50,0000 0008 0011 200 3 Soi Udomsuk 41, Sukhumyit Road,
Bangchak, Phrakhanong,
3 500005 55,000 2.0003 0032 200 Fantkti 13
1] 50,00004 00000 0000 L0z 200 . .
55 65,0005 55,0000 0.0000 200813 200 Kemanitciis 1 Lat Flaor 2
& Cien L A0 LB o Received Order : 15 Fabiruary 2023
= — o e et e Calibration Date : 15 Fobruary 2023
= L0:3005! 4040¢ e e £ Ambient Temparaturs : t26£10)c
85 #5003 850007 0001 e m Rolative Humidity : (50£30)%
9% 5000010 500002 o001 0.00015 2.00
. T— r— 000 aomis -~ Callbrated by : Prescha Hishib
| 1200003, 120,900 00001 DO 200
153 15000009 1520007 A A
S, e A, Approved by © % .
2 0000016 2000003 20001 100028 0

Approved Signatory
{ x) Parnthippa Tameyakul
[+ ) Mstee Butkruea

[ ) Suwil Irngai
lssue Date : 24 February 2023
The reported by tased on irky multiphes by 3 coveeags factor & |
ol S of conficance of ey 55 S,
ing & ince of Ipprosminely The Uncertainties are for a confidence probabifity of approximately 9.
PETNERLIRE 0 PN

F-C5-012 Revision: 01 Date: 20-04-65

Uncontrolled Document




Equipment : BOD Incubator Cert. No.: 23TM243
Cenditlon As-Recelved :  Used ltem Page: Zof 3
Reference : 2302-029700C-1
Procedure Used -

Calibration were using CP-OTOZ ing to diroct
methed with Data A ion which with T Detector | RTD ).

The tempenaiure scale used was based on ITS-80.
Condition of this result of callbration
1. Reference standard Instrument-

Instrument Model Serial No. Cert. No. Due Data

1 } Data Acquisition qar2n MYSET013711 22LME3 02 Jul 2023
2. This cerificate is valid only to the lem calibrated on date and place of cafiteation.
3. This certification is fraceable 1o the International Syatem of Unit,
Result of Calibration :- (* ) Without Adjustment
Funetion of UUC* ; Temperature Source
Fresh air setting : Mot Available

Environment during callbration

_ | Beginning | Finished

s Temp. (°C ) 28 31

REL Humid, ( % ) &3 57

[AC Supely | Vioit } 220 220

H

& Position: | et Std.

/ 1D Now:
& o =
< 1 22-18RTD-2/1
H ERTD-22
3 1BRTD-23
Probe Installation Details : Dimension of Chamber : 4 18RTD-2/4
a= 10 cm = 08 m 5 18RTD-2'5
be A0 o W= 12 m 8 18RTD-2/6
L = 2 0m 7 18RTD-27
Capsity= 088 ] 1BRTD-2/8
9 (ret) 18RTD-23

Mk, .

Uncontrolled Document

R L

Equipment ; BOD Incubator Cert. No.: 23Thz48

Condition As-Received : Used item Page: 3of3

Rafarence : 2302-02870C1

Result of Calibration :- (%) Without Adjustment

Function of UUC* ; Temperature Source

Frash air setting : Mot Available

Calibration | uuc* uuc* Temperature Tamperatura Overall Uncertibity Coverage
Paint Setting | Reading stabillty uniformity arlatlon Factor
(e (*C} (] fx°C) ¢} ') (G} k
200 20.0 18.3 032 057 1.0 060 | 2

('t

Point Position
(c) 1 [ 2 | 3 [ & [ 8 [ & | 7 [ 8 ] 3jeny
20.0 20088 | 19816 | 20388 | 18876 | 100573 | 19838 | 19837 | 19421 | 19.943

Average® : The average of 30 values in each position,

Temperature stabllity : Cne-hall of the greatest i i of d al any ane sensar,
= The maximum diff of measured at any senzors and the measured

lemperaturs at the reference location which are obsesved at the same fime or at as dose an chsanvation ime za

possbis o ine the temp pattarn or b within the charnber under sleady-state conditions.

Overall Varlation : The Difference of the and minimum observation

uuc® : Unit Under Calibration

MNote - Thi reperted uncertainty of measurement was Included stabllity and excluded uniformity

The reported uncertainty of measurement was based on @ standard uncertainty mulliplied oy @ coverage
fastor k, providing & level of confidence of approximalely 95 %,

alo-

o, .

Uncontrolled Document
a 1149512

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES

5344 PATTANAKARN ROAD SO0 IR, SUANLUAN NLUANG HANGKOK 11250

TEL. 0-2717-3000 FAX, 0-2719-948¢

Cert.No.: 22TW240

Page.: 1 of 2
Certificate of Testing
Equipment : DO Meter
Manufacturer : Y&i
Maodel : 4010-2W
Serial No. : 202603268
ID Ne. : UAE WAD.OEZ2563
Received Date : 21 Delober 2022
Test Date © 26 Oclober 2022
Reference : F2100734DBC-1
Submitted by : United Analys and Engineering Consullant Co. L1d

3 Sof Usomsuk 41, Sukhumvil Road, Bangehak,
Pheakhanceg, Bangkok 10260

Laboratory Condtion : Temperatirs (2545 )°C
Humidity (50 +20) %
Test Procedure ! In - howse method - CP-CHE

by Comparison Technique with Azide Modfication Mathod

Tested by : Walalak Sirdhean
Approved by : o ‘93‘
Approved Signs

[ LMales Butkrues
[ #) Saithip Meangmal
[ }Warakom Lemngagtrakul

Issue Date ; 2T Ocfober 2022

Li]ﬂﬁ'ﬁ"hllﬁ’wﬂu

w (1789357

Cert.No.: 22TW240
Page.: 2 of 2

Conditien of this result of calibration

1. Reference Standard Instrumants ©
This cerification i fraceable o tha Intemational System of Unit through the refarence standarids

of Indusirial Cakbration Center, T Promation Association {Thalland-Japan),
Instrumants. Sarial No, 1D Mo, Cortificate No. Dug Data
1} Buratte - 130BUD 210G 1389 25 Mar 2023
2] Balance 1126143764 A40RCO04 22MMED 20 Sep 2023
2. Standard Material -
Manufacturer Lot.No. Assay
Sodium Thiosulfate pentanydrate Marck AMITEIZ1E 100.2%
Result Dissolved Oxygen Meter Adjustment With Alr 100 %
Dissolved Oxygen Probe No.: 20E103527
Titration Method DO Meter
Standard Deviation
(Azide Maodification Method) Reading
{magiL) (mgiL) {magiL)
B.14 a1z 0.0084

This repart wae cariified caly for the instrument we iested If s allowable to use for study
thi syslem efficiancy, The anvironmental impact control and present to organization it may concamed
Intend 1o use for adverbsing and referral purpose s prohibiled, This report may not be reprodoced
ather in full without writhen approvel of tne laboratory

mnmﬂ:imquwﬂja

al1132301




mmi”” H k N N k Hanna Instruments (Thailand) Ltd.

instrument

S A10°67.68 Soi i M, i Rd., 5
Humpowsog, Bangkok 16310 Tel: 0-2641-4199 Fax- 0.2541-4198

Certificae Mo, : HIT-2312-0342

Page i [ of 2
CERTIFICATE OF CALIBRATION
Equipment : COD Test Tube Heater
Meter Model @ HIS308M0-02 Serfal No.:  HO85001
Tube Heater : 25 Vial Capacity Accuracy ;2%
Temperature Range : -10 % to 160 ¢ Temperature of Reaction :  150°C
Ambient Temperature : (2542)°c Relative Humidity : {50215 % RH
Manufacturer : Hanna Insiruments Made in ; Romania
Condition As-Recelved : Used Product Reference:  RE23M392

Customer nume :

Recelved date :
Calibrate date :

Lesue date :

Calibrated Locathon
Calibration Procedure

Calibrated by :

United Analys: and Engineesing Consultant Co,, Ltd,
3 Soi Udomsuk 41, Sukhumvit R, Bangehak,
Phrakhanong, Bangkok 10260

8 March 2023

10 March 2023

20 March 2023

Hanna Instruments (Thailand ) Led,

2 This calibrator was cond

d by using in-house:

CP-04 by using eestified reference material,

o M. Pichit Petthong

[ Mr, Jakkapob Pentisan Approved by :  Mr. Anan Suwanchaisakul

O Mr, Channarong Soinak .'\nlhon'mul Signatory
t |"hl\lu|d| Limitmd

This certificate was certified only for the fnstrument we calibrued,

This result of calibration was found accurate on date and place of calibration cnly.

** This ceriificate may not be repraduced ather than in full, cxcept with the prior written **

approval of the hesd of Hanna Instrument { Thaitand .

Uncontrolled Document

Rl

Certificate Mo, : HIT-2312-0342

instruments Page:20f 2
Conditian of this calibration result
Reference Standard Instruments:
[~ 1
Instruments Madel Serinl No, Certificate No. Traceable
Data Acquisition
2 34970A MY 4465265 WE2207-065-1 WK Electric Co,, Lid,
Switch Unit
Calibration Result:
Temp Source A ¥y for COD Reactor
Capacity | Nominal Value | Average Value | chU i e Tok f| A
(Vial} =C) (°ch {*cl uuc{"cy Criteria
25 Vinl 150.0 1503 0.59 2 Fass
Figure: Shows the bocation of the tempemture souree.
(A 2a) | Ga (4a) isA)
M978°C | 15031°C | 150.63°C | M40.93%C | 15031°C
(18 (28 GBI | (4E) ]
I50.35%C | [S0.08%C | 149093°C | 1S0E°C | 150.21°C
[4la} (20) 130 14 (5}
ES024°C | 1SLIOPC | 1S0B0°C | 1S036°C | 150.86°C
(1 (20 am 14D} (5D)
150,16°C | 14977°C | 150.22°C | 1S067°C | 1s043°C
(IE} {2E} (3E} 14E) (3E)
149.94°C | 15040°C | 1S006°C | 150.63°C | 149.29°C

Teemark: The Acceptanee criteria is the error value plus or minus the Measurement Uncerminty, and then Not

Mase than the Tolerance value of ULIC, therefore concluded that pass.

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

k=1, providing o level of confidence of approximately 95%,

** End of certificate **

24, Ratebadspissk R 5 "

“Hﬁwﬂ” H k N N k Hanna Instruments (Thailand) Ltd. 020

linstruments  #wemak s

Equipment :

Meter Model :

Tabe Heater ;
Temperature Range :
Ambient Temperaiure :
Manafacturer
Condition As-Received @

Customer name :

Received date :
Calibrate date :

Tssue date @
Calibrated Location :

Culibration Procedure

Calibrated by :

O Mr. Channarong Seinak

This eertil

r{Mr Pichit Petthong

Husykwang, Banghok 10310 Tek: 0-2541-4199 Fax: 025414198

Certificate No. : HIT-2326-0773
Page: Lof 2

CERTIFICATE OF CALIBRATION

COD Test Tube Heater

HIZ39800-02 Serial N 4500052101

15 Vinl Capacity Aceuracy : 1%

-10 % 1o 160 %C Temperature of Reactlon = 150°C

s323% Relative Humidity : (50 £ 15 1% RH
Hannn Instruments. Made in = Ramania
Used Produet Referenve ; REIII0O0E

United Annlyst und Engineering Consultant Co.. Lt

3 Soi Udemsok 41, Sukburnvit Rd,, Bangchak,

Phrekhanong. Bangkak 10260

20 June 2023

27 June 2023

28 June 2023

Hanna Instruments { Thailand) Lid.

This calibrator was conducted by using in-hovse: calibration procedure

CP-D4 by using centified reference material.

_?2""//:

Mr, Anan Suwanchaisakul

Approved by @

Authonzed Signatory

'HANNR

Instruimierils
1 Thailianad | Lirviites

ale wass certified only for the instrument we calibrated,

This result of ealibration was found securate on date and place of calibration ealy.

*#* This certificate may not be reproduced other than m full, except with the pror written **

approval of the head of Hanna Instrument § Thailand ),

onmnslusuay

R

instruments

Condition of this calibration resule

Reference Standard Instruments:

Certificate No. + HIT-2326-0775

Page:2of 2

Instruments Model Serial No. Certificate No. Traceahbe
Dunta Acquisition
345T0A MY 44065265 WE2207-065-1 WK Electric Co.. Ltd.
Switch Unit

Calibration Result;

Measurement Temperature Source Aceuracy for COD Reactor

| Capacity Nominal Value Average Value | () Uncertainty l_il'l'olemnct of | Acceplunce
Vial) ¢ “cy ‘) wue o) Criteria
25 Vial 1500 1504 058 2 Pass

Frygure; Shows the Iocation of the iemperansre source.

1141 124} (34 {4A1 5A)
150.04°C | 15007°C | 15042°C | 15027°C | 49.65°C
1B (281 38} 141 (511
10.32°C | 1505950 | 150.90°C 150.27°C | 15070°C
(§ls] 1201 {3CH 40 1500
15049°C | 150.22°C | 1SLIOC 15L06°C | 15046°C
o) m [E12]] {40 (30}
150.15°C | 13040°%C | 150,16°C | 150.55°C | 15007C
I 12E) 13E) 14E} (5E)
150.34%C | 150.54°C 1503870 150.48°C | ISLIB"C

Remmark: The Accepiance eriteria is the eror valee plus or minus the Measurement Uneertainty. and then Mot

More than the Toleranee valoe of UUC, therefore concluded that pass,

The reported uncertainty of messirement was based on standard uncertamty multiplied by o coverage factor k=2,

praviding o level of confidence of approximanely 95%.

** Enl of ceriificale **
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Foundahon for indusirial Ceveloprme s Matonal Food stiute
1 Food idastisl Laborsion Serce Certer

Verification Certificate

Certificate No.: 2302413-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Address: 3 50i Udomsuk 41, Sukhumvit Road,

Bangchack, Prakhanong, Bangkok 10260

Page 1ot 4
Equipment: HEATING BLOCK DIGESTION
Manufacturer: FOSS
Model: 2520
Serial No.: 91794469
1D No.: UAE.WAS.011/ 2560
Order No.: 2302413
Operation No.: 2302413-001
Date of Receipt: 28 March 2023
Date of Calibration: 30-31 March 2023
Calibrated by  mr.wuttapol Niyomchat Approved by /%i’
Specialist ( Mr.pharaphat Tuangit )
Manager, Division of Calibration Laboratory
Date of Issue: 10 April 2023 for the Technical Team
The far of app ¥ 95 %

EBEIAESUE S OR T SaTUILE S
ALGANT SAUOURMSIRA PISEUEIN S
Foirdaion lor iehsmal Oevelnprent Ml
Food ind.sind Laborarory Senice Center

Verification Report

Certificate No.: 2302413-001-01
Equipment: HEATING BLOCK DIGESTION
Madsl: - 7520 Serlal No.: 91794469

Resolution: 1 °C 1D Mo: UREWAS.O11/2560
Manufacturer: FOSS

This Cestificate i issued in acoordance with the condtians of accrediation granted by the Thal Laboratary Accreditatian scheme which
s assemed the measurement capablity of the laboratary and 5 traceabiley o recognized natianal standards and to the units af
measrement realized at the comesponding national sandards laboratory, This certificate may not be reproduced cther than in ful
encapt with the prior writhen aponoval of the Natioral Food Irsttute.

Date of Calibration: 30-31 March 2023 Paga 2 of 4
Location: Laboratary Room, NATIONAL FOOD INSTITUTE
Environment Condition: Ambient Temperatura | 35 + 3 1 °C

Relative Humigity [ 55 %15 %

Line Viltage (220 %10 ) vor

Condition of this results of Calibration:

1. This Instrument was calibrated by insart standard thérmacuples type R inta its heating block dipestion and
compared to tamperature obtained from reference standards tharmometer at calibrated pont,
- The temperature scale used was basad on IS - 50,
- A2 data shaw below weee finad values and the initial data may be obtaired upon request.

2. Refesance Sndard Instrument :
Instrument Model Serial No. Mo.|  Due Date Through
Digital 40N HAMSERG MY 10E] .M, Techrical
with Thermocoupie Type R | reesprans creanzans e FHNA03 | Corter Loty

3. Thits cartificate is traceable to internatonal systam of units {51 Units).
A, This certificate was certified only for the mstrument we calibrabed,
5. Thits result of calibration was found acourate as shawn on date and piace of calibration andy.
6. Condition of Calbirated item | Good
LULIE® Description
Time af Record < Hour 30 Minute AL 380 ¢

7.Resultof Caloration : [ 0] Without adiustment [ ] Afer acjustment

F-C5-009 Revision: 01 Diate- 0-04-25

F-C5-009 Revisono OL Dabe: 70-M-45
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. Foundaton for nduemsl Oesslopment hsnonal Food e
food indusingl Laboraony Servce Center

Verification Report

Certificate No.: 2302413-001-01
Equipment: HEATING BLOCK DIGESTION
Medel: 2520 Serial No.: 91734469

Resolution: 1 *C 1D No: UAEWAS.011/2550
Marufactures; FOSS

Date of Calibration: 30-31 March 2023 Page 3 of 4
Calibration point: B ¢
Calibration result:
Reporting of Temperature
ULC* Setting | UUCT Reading - Standard Uncertainty
Block No. =) =c) Stability (£°C) |y e mometer (o) (£°C)
1 80 380 0.96 M 21
0 380 4l 77,28
380 a0 AB 7782
4 380 330 44 7719
380 380 11 37730 K
& 380 3an 0.14 377.90 15
7 380 380 117 373.85 21
B 380 340 0.3 37696 21
9 380 380 0.14 3Ir4.18 21
10 380 8|0 0.96 37856 0
11 380 380 04 7.4 20
12 380 Ja0 .35 378.06 20
3 380 Jan 145 37705 i
4 380 aan |38 379.13 I
5 380 330 .50 377 4B
& 380 380 0.48 3m.a3 %
17 380 380 0.71 377.60 1.7
18 380 380 0.35 376.77 17
12 380 a0 0.84 377.08 18
20 380 3s0 0.41 3rase 13
Hotte:
-UuC* = Unit Uinder Calibration
depth of standar I tubee fevel high of sand s equal heater plate of UUC,

- Stability = Crie-half of the greatest maximumn differance of measured femperatures st one sensors,

Tor 2t least half an hour aler reaching steady state,

FO5008 Restson: D1 Date: 20-09-65.

FEFIPCSELLRILN RIS s e
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Foundanon tor inclsmal Developmens Mamonal Food inettute
Food rcushial Laboramry Serice Certer

Verification Report

Certificate Mo.: 2302413-001-01
Equipment: HEATING BLOCK DIGESTION
Magel: 2520 Serlal No.: 91794469

Resolution: 1 S 1D Moo UAEWAS.011/2560
Manufacturer: FOSS

Date of C; 30-31 March 2023 Page 4 of 4
Calibration point: 30 C
Calibration result: Continued

Figure 1. Locatipn af Reference Standand and Block Diagram of Digestion Unit
TOP VIEW

-uuc* = Unit Under Callbeation

~Immersion depth of standard thermometes In tube level high of sant s equal kaater plate of UUC

- Stability = Dne-haif of the greatest maximum difference of measured temperatunes ab ane sensars,
for at keast hall an houwr after reaching steady state.

The repart inty af wirs bsed on standard multiglied by coveraga factor ks
previding & leved of confidence of approximately 35 %.
P T p—

F-CE-009 Ravision: 01 Tate: 10-04-45




FO55 Seuth East Asia
3388 Sirinrat Building, 25th — 26th Floor, Urst No. 3388/90,
Hama IV Raad, Klangtan , Klot ; Bnghoi, Thailand 10110

Customer Service Report |— Report No: | 8411 |
3
Com 127/o5(33 it Tt |
UAE Address

[ irtmen:_] T8 e =] qi#39052

Hours. Travel To Customer Labour Travel Fram Customar
s = T
Feoh AT S— 7 T

Job Type
Appication Special Standard
Marmal . Courtesy Visit 2 In=tallstion ' Training
Distributor PIAA Dnbogroing x Cluote In House [
Interrial Warranty ¥ [l ' P ®
Digital Service A Sales Support » Ramate 1 Other
[ FOjCuote Number: | |
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Instrument Ready far Use 1 ok | warok |  nat 0K - Commant
Part No- Hatch axy
Toohigo T | 12,07 0@t | Tem TM BT k-’:_‘x’.u%’mtwm T e T}
| confirm urate and complete
signad FOSS | e I Signed Customer | omTR
Name | fotehen fhfsomo | Name |
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DGE Services Co. Ll

DQE Services 2 i Ladpc-Wangain 35, Ladpeas-Wanghia Ré., |, Ladpeas, Banghok 10230

T — edsintoEmall —
Plione : +6 (0} 538 2054, Exnail - dyeservicesinfofzmail com s s

CERTIFICATE OF CALIBRATION

Certificate No. :  §P23-007 Page | of§

Customer :  United Anglyst and Engineering Consultant Co.,Lid, (Head Office)

Address : 3 Soi Udomsuk 41, Suk Road, hak, Phrakt Bangkok 10260

Location of calibration :  Labaratory 313

Equipment :  UV-Vis Spectrophotometer

Manufacturer :  Hitachi

Model ¢ U-1904

Serial No.:  2021-064

D No. ¢ UAEWAS 006/2552

Received Date : 6 January 2023

Calibration Date : 6 January 2023

Issue Date : 10 January 2023

Condition Instrument :  Used

Calibrated by : Approved by ¢

il

3 U
{ Mr.Tanswut Rittidach } { Ms. Cheathichs Sangngem )
Technical Mannger Cunlity Mannger
The calibeaiion risult 45 seplien ortly 1 the above calibratod tem amd was bown on dase and place of caliby ty.

The mesenemast capebility of the lahoeatory and tis sacoability s reognized national smadands ard to the wlt of meeremest reallisd at the cumespunding

natonal semdands lahorsiory. This cortificaie may not be reprduced niber mn in full except with the prinr evisen sppemd of e DQE Servaes i, Ll

Uncontrolled mn_t}m

DOE Services Ca,Led,
DQE services 32 Soi Ludprao-Wanghin 35, Ladpree-Wanghin R, Ladgrso, Ladpreo, Beaghuk 10230

Phoae @ +Hif (08 538 2084, Email © dieserviessinfoffgmail.com

REPORT OF CALIBRATION
Certificate No, :  SP23-007 Page 2of§

Environment Condition :  Ambient Temperature 25 + 5 n{ﬁ'

Relative humidity 55 +20 %RH

Calibration method : [n-houss method CP-01 Based on ASTM E275-08

Certified Reference Materials :

Material Serial No. Certificate No Due date
Absobanoe Smndard et 25760 93935 22 October 2023
Absobance Standard set 25757 95929 22 October 2023
Wavelength Standard set 25806 95916 21 October 2023
‘Wavelength Standard set 25758 45015 22 October 2023

Tr Thiz certification is ble to the I 1 System of Unit mammtained at National -

Institute of Standards and Technology (NIST) through Stama Scientifie Limited

Spectral Band Width of UUC : 40 nm.

Sean Speed of UUC : 200 nm/min

Scan Interval of UUC: 0.1 nm,

of UUC : Pl i 0001 Abs,

Wavelength 0.1 nm,

Uncontrolled Document, .

DQE Services Co.Lad,
DQE Saryicas 1 591 Lutpro-Wenghin &5, Ladgrao-Wanghin ki, Ladpraa, Ludpren, Bamgiak 10230 ;
Phesic © 66 (02 538 2054, Email : dyeservicasinfof@gmail com imcnz
REPORT OF CALIBRATION
Certificate No. : SP23-007 Page 3of 5
Calibration Results : Without adjustment
Photometric Accuracy :
Wavelength CRMs Yalues | UUC Reading Correction Uneertalnty Coverage factor
(nm.) {Abs) (Abs) {Abs) (Abx) 3
00000 0.000 (L0000 00028 .00
i 0.3787 0.575 00037 00031 2.00
L0490 1.044 0.0 00029 200
2.1900 2,181 1.00%H) 0.0080 2.00
0.0000 0,000 (.00 0.002% 200
0.5607 0.358 (2T 0.0034 2,00
0 1.0:247 10621 LLO03T 00035 200
2.1229 2115 .0079 0,0081 200
L0000 0.000 00000 00028 .00
0.5236 0.520 00036 00030 200
02 0.9634 04961 0.0624 0,0029 2,00
1.9763 1.968 010083 00070 2,00
(.0000 (0600 010000 00028 2.00
Foors 0519 0.518 00011 0.0031 200
10003 1.000 0.0003 00033 200
1 9987 1.993 0.00587 (0084 200
.0000 (IREITH 1.0000 00028 2.00
i 0.5523 0.552 0.0003 0030 2.00
10809 1.082 =0.0011 00030 206
20391 2031 0.0081 (LGOS0 2.00
00000 0.000 0.0000 00028 200
s (.5601 0562 -0.0019 (0.0032 200
1.0512 1.052 ~0L0008 (L0030 200
1.9294 1.923 00064 00079 2.00

Uncontrolled Document..




DOE Servaces Ca, Lud.

DQE o 32 Sed Ludpras-Wanghin 55, Ladgirss-Wanghln R, Ladsirsa, Ladpraa, Banpkok 10230
Services
Phane - +66 (012 538 2054, Ennil : dyeservicssin gl com

REPORT OF CALIBRATION

Certificate No. 1 SP23-007 Page 40f 5

Photometric Accuracy :

Wavelength CRMs Values VUC Rewdlng Correciion Uncertalnty Coverage factor
{nm) iAbs) (Abs) {Abs) (Abs) &
00000 0.000 (L0000 0,005 2.00
el 0,7478 0,743 01,0048 0.0057 200
L0000 0.000 0.0000 0.0050 200
= (1L.86EG 0,861 (L0076 0,0059 2,00
s 00000 0.000 (L0000 00050 200
0.2912 0,291 0.0002 0.0051 200
L0060 0000 (100K 0.0050 2,00
i (L6445 0,639 0.0058 0.0055 2,00

Uncontrolled Document...,

DOE Serviees CoLid
PQE . . . 32 Soi Ladpean-Wanghin 53, Ladgrao-Wanghin Rd., Ladpraa, Ladpro, Bengkok 10230
Services —
Fhoge : +66 (002 338 2034, Ensil 1 dgessrvicesinfodpnl ] com mone T i
REPORT OF CALIBRATION
Certificate No. 1 SP23-007 Page 5of5s
Wavelength Accuracy :
CRMs Yulues | UUC Reading Correction Uneertainty Covernge factor

(nm.) {nm.} {mm.) {mm.) 3
4154 2408 074 o.1g 240
27040 2785 090 0,18 X ]
28B.TO 2E8.0 0T (RS} 2,00
i 1338 | o) (LAY} 200
36126 360.5 076 .18 100
41848 4178 el 021 200
a0 A58 0 18 .00
453.20 4525 070 018 2,00
460.06 4593 .56 018 .00
536,90 5360 .90 018 2.00
637.94 #4371 084 0,1% 2
440,74 adng 074 0,18 200
422 4715 072 018 200
51370 5130 070 ols 240
52872 5280 07z 0Ig 2400
574,60 5740 060 018 2400
SEE4R S840 nER 0.2 2.00
Lo E BEAD 063 AL 200
74027 T400 027 0,20 20
T48.25 415 nTE URE a0
BD7.16 E06.5 (1] {18 200
ET9.70 RTa.40 0 (HE.) 200

Rermark : « G = Lnit Usder Calinration

- NiA = Nal Avaiable

- The Tesult expandsd umceniney of misurement L i stabed s e semdand sty of mevanement mubtiplind by fip covenge et .

whick fura normad distrbution <orespa [ ¥ gt

= bdientes ren TISE serestive

- End of Certificate - Uncontrolled D,nglenﬁnl

DQE Services Co_Lad

DOE Services 2%l Ladpma-Wanghin 55, Ladprac Wanghin .. Ldpeas, Ladpran, Bangick 10230

Customer :  United Analyst and Engineering Consultant Co.,Ltd, {Head Office}

Address: 3 Sod Udomsuk 41, Sukh it Rood, Bangchak, P
Bangkok 10260
Location of calibration :  Laboratory 315

i i UV-Vis

Agilent Technol
Maodel : Cary 60
Serial No.: MY 15410009
1D No. : WA
Receved Date : 20 May 2023
Calibration Daute ;20 May 2023
Issue Date : 23 May 2023

Condition Instrument :  Good

Thane : +65 (0)2 538 2054, Email - dqservioesinfofigmait com e
CERTIFICATE OF CALIBRATION
Certifleate No. :  SP23-021 Page 1of5

2y a
Calibrated by : T o Approved by : qh(a g sujrl
{ Mr.Tanawut Ristidach ) { M. Chorthicha. Sangnyem )
Techmical Munages Quality Manager
™ s

nusossl i el L

FMCTUR2 ROT 11120210

Uncontrolled Document

D Servies Co.Lid.
DaE |Services 325l Lodpmo-Wanghin 55, Ladpran-Wasghin Ri., Ladprsn, Ladpese, Bangkk §0230

Phome ; +66 (012 538 2054, Email : dgeservicesinfxfiigrmil com e o

REPORT OF CALIBRATION
Certifieate No.+  §P23-021 Page 2of§
Environment Condition: Ambient Temperature 25 = 5 b}
Relative humadity 55 4 20 %RH

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

Certified Reference Muterials :

Dnterinl Serial No. Certificate No, Dhue date
Absobance Standand set 23760 935935 22 October 2023
Absobaree Standard set 25757 95029 22 October 2023
Wirvelenyth Standard set 25806 95916 22 October 2023
Wavelength Standand st 25758 959135 22 October 2023

Traceability This certification is traceable to the International System of Unit maintained at National -
Institute of Standards and Technology (NIST) theough Starna Scientific Limited

Spectral Bond Width of UUC: L5 om.

Scan Speed of UUC 60 nm/min

Sean Interval of UUC: 015 am.

Resolution of UUC:  Photometric  0.0001 Abs.

Wavelength 01 am.

FHETIS-02 ROL 111200

Uncontrolled Document




DE Services Cor Lul. THE Servicss . Lud.
Wﬁ-Sendl:es 32 Set Ladprno-Wanighin 55, Ladproo-Wanghin fl, Ladproo, Ladpeso, Bangkok 10230 pae Seryicas 5o Latma-Wagin 55, Ladpmo Wangha R4, Ladpri, Ladyao,Banghok 10230
Pioe : +66 [0} 536 2044, Email : dgeservicesinfi@greail com e Phane =68 (012 538 2084, Emall | daeservicesinfoifigmail.com s ma s
REPORT OF CALIBRATION REFPORT OF CALIBRATION
Certificate No, : SP23-021 Page 3of§ Certificate No. : SP23-021 Page 4of §
Calibration Results : Withour adjusiment Photometric Accaracy :
Wavelength | CRMs Values | UUC Reading | Correction Uncertainty | Coverage factor
Photometric Accuracy :
{nm.) [Abs) [Abs) [Abs) {Als} k
Wavelength | CRMa Values | UUC Reading | Correction Uncertainty | Coverage faclor 0.0000 0.0000 0.0000 0.0050 200
ns
{nm.} (Abs) {Abs) {Abs} (Abs) & 07474 0.7436 00042 0.0058 200
00000 00000 nonn 00028 200 0.0000 010000 0.0y CL.ODED 2400
5 57
0.5787 0.5742 0.004 0.0031 2.00
420 A 08686 00,8648 0.0038 0.0064 200
10490 10423 0.0067 0.0029 2.00 00000 00000 00000 0.0050 200
’ a3
21900 windl 0,403 03074 200 02912 02908 0.0004 0.0052 2.00
00000 0.0000 0.0000 0.0028 200 00000 0000 00000 00050 20
- 0.5607 05577 0.0030 0.0034 2,00 e 0444 016308 00050 00058 200
L0247 L0234 o013 0.0035 .00
21229 217 0058 0088 200
00,0000 (L0000 Q0o 0028 200
P 0,5236 0.5154 0.0052 0.0029 2,00
09634 0.9607 00027 0.0029 200
1.9763 19715 0.0048 0.0081 2.00
0.0000 -0.0001 0.0001 0.0028 200
v 0.5191 0.5159 00032 D031 2,00
. 10003 0.9980 00023 0.0033 .00
1.9987 L9917 0.0070 0.0087 2,00
0.0000 00000 0.0000 00028 200
S 0.5523 0.5501 [IE1 1w 0030 200
10809 10808 00001 0030 200
2.0391 20336 00055 0081 200
0.0000 0.0000 0.0000 0.0028 2.00
o 0.5601 0.5585 00te (0031 200
10512 10485 0027 0030 200
1.9294 19317 ~0.0023 (0083 200
M6 RO 101 L2 P82 R /160
Uncontrolled Document Uncontrolled Document
DAE Services Co.Lid
m [ oap— 32 S0i Ladprao-W aeghin 55, Ladpran-Wingiis R, Ladpoo, Ladpro, Bangkok 10230 ey
Phane - 438 2058, Emmil i e
uest No. 25-66 / 0323
REPORT OF CALIBRATION e PTG ARL NG, 287,/ 65
Certificate No, :3P23-021 Page 5of5 CALIBRATION CERTIFICATE
‘Wavelength Accuracy :
THMa Values | UUC Beading | Correclion | Umeerialaty | Caverage facior NOMENCLATURE : 1. Atormic Absarption Spectrophotometer “Agilent Technologies”
Model AM290F5, Serial No. MY13160001
{nm,) ) () (mm) i ol _
i $320 g AiE 200 - \:‘oﬁr-g sl:landa_rd.salum.:n Inorgar?ic Ventures
P ks i s i Analyte Custom Grade Solution, Lot No, 52-MEETOBGI0
; SUBMITTED BY | United Analyst and Enginesring Consultant Co., Led,
TR 2875 03t 1§ 200
3 Soi Udomsukd, Sukhumvit Road, Bangchak, Prakanong, Ban 10260
3406 3335 056 01 2.0 B ook
360,93 3603 063 018 200 CALIBRATIGN PROCEDURE : 1. Performance Verlfication of Atomic Absorption
gy 4150 059 018 200 (W1-500-02-30}
44594 4453 064 (AF3 200 2. Estimation Uincertainty of Measuremnent in Analytical Chemistry (0F-513)
483,66 4530 066 1 200 CALIBRATION RANGE:  0.02,0.10,0.30,0.50,070 mg/! at 2288 nim.Cd, 0.10,0.20,0.30,0.50,0.70 meAl at 357.9 nm.Cs,
26002 4506 o2 018 200 £.05,0,10,0.30,0.50,0.70 madl at 324.7 nm.Cu, 0.10,0.36,0.50.0.70,1.00 mgA at 248.3 nm.Fe, 0.20,0.50,0.70,100,1.50 mg/l
536,58 s364 019 018 200 at 217.0 nm.Ph, 0.05,0.10,0.30,0.50,0.70 mgrl at 279.5 nenMn, 0.10,0.30,0,50,0.70.1.00 me/l at Z32.0 nem.ni,
637,94 6383 032 18 200 2151-"‘::’“'10'050'0” gt A ZVA0 P
\TION DATE : 2
43138 L0 038 01§ 200 epiiany 2023
REFERENCE MATERIAL : Traceable to NIST “Carlo Erba”, “PanReac AppliChem”
47250 4708 .00 18 200 :
Cadmium Lat No. 1152457, Chromium Lot No. 1793249, Copper Batch No. T117098A, ken Batrh No. TI250878,
513,47 513.5 -0.03 018 200 Lead Lot No, 1227673, Manganese Batch No. T109226A, Nickel Batch N, TZ70178A, Zinc Batch ho. 8201404
SIRAR 5200 01z 018 200 AMBIENT CONDITIONS : Temperature 22°C  Relative humidity 56 %
717 5734 017 0.1 2,00
585,35 2850 0.35 .20 2,00 The Atomic Absorption Spectrophotometer has been calibrated aaainst Refererce
6R4.40 6R4.5 i 018 200 Material traceable to National Institute of Standards and Techrology { NIST ) by Tk alydical Chernistry
240,72 a0 028 030 200 Laboratory. The results are attached herewith,
748,55 485 008 (803 200 - i
407.03 80740 003 018 200 L by 1 - PP By
§79.28 705 022 0.8 200 { M. Dariat Seithongkum )

Remmrk : - UUC = Lisi Urdes Celinassion

Bl = Mo Avainble

which for ? i

~* bnscmirs on 181 sccrndand

- End of Certificate -

FMTRREE R 171 L0

Uncontrolled Document

cer
Acting Director of Analytical mistry Laboratory
Ref, 2015266012600366001
Issued Date : 15 February 2023

loss whithan permission & sbtared from the govema: of TETA

a0 Wil dsigred) |

FMALMIT02 Revd
Head Office Cfice/Laboratary Office
W anbon Khioeg He Amphoe Khiong Lusrg, Estate, Sukhumedt Road, 196 Prahonyothin Road Chistuchh, Banghok 10500,
it Pathumshanl 12120, Thaland 10080, Thaland. Thakand
) 4 Tel. (64) 0 257% 1121-30 1%, 5725, 517

Uncoentrotled:Document

Metsilewmatistrartn  Eqmal : micptish ot FEemal - sumaleegustsonih




IUTISTR

Request No. 25-66 / 0323 175 MTC. ACL. No. 387 / 66
CALIBRATION DATA
1. Noise Level
Elerment Cd r Cu Fe ) Mn M Zn

CO020 | 00000 00008 | 00000 | 00009 | (0021 | 0016 | -0.0022
GODL5 | 00006 | 00005 | 00009 | 00014 | 00018 | D000z | -0.002%
00014 | 00006 | 00010 [ -00009 | 0015 0.0008 | 00008 | D001
GO021 | 00008 [ 0003 | 0000 | 00005 0.0005 | -0.0008 | -0.000d
00020 | -0.0012 | 00004 | 00003 | 00004 | 00001 | -00024 | 0001

00021 | 00011 | 00011 | 00005 | 0.0006 0009 | 00002 | -nooa
00007 | 00009 | 00001 | 0005 | 00010 | 00007 | 00001 | -0.0016
0.0024 | -0.0012 | 00004 | 00002 | 00008 Q0005 [ -0.0012 | -00019
00011 | 00002 | 00015 | 00004 | 0.0004 00008 | 00003 | 00017
Absorbance 0007 | 00000 | 00009 | 00004 | 0003 0015 | -0.0009 | -00024
00019 | -00004 | 00004 | 00000 | 00006 00010 | -0.0005 | 00016
00016 | 00025 | Q0003 | 00005 | 00009 | 00008 | -000a3 | 00016
DOME | 0008 0,001 00008 | 00006 | 0000 | -00004 | -0o017
00019 | 00006 | Q0011 | 00008 | 00011 00004 | -0.0002 | -0.0005
00024 | 00003 | 00005 | 00012 | o002 | oomz | 00006 | -000m1
00023 | D02 | 00006 | -G0007 | 00002 boda | -DpnE | -Dom3
00020 | 0004 | 00F | 00018 | 00003 00012 | 00012 | 00613
00010 | 00015 | oooe2 | 00004 | 0007 | ooonl | 00018 | 00013
00016 | 00011 | 00013 | 00003 | 00007 | G026 | -0.0006 | -0.0006
00001 | Q0007 | GO0D0d | 0003 | 00008 | 00008 | 00000 | D000
fwerage Absorbance | 0,002 -0.001 0.001 0.004 0,000 0.001 -0.001 -0.001

Continue 2/5
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Request No. 25-66 / 0323 Z/5 MTC. ACL. MNo. 387 / 66
2 Precision
Conc. Absorbance Ave, | 5D [WASDY
g/l Ahs.

0.02 | 00085 | 0.0084 | 0.0090 ) 0.0089 | (0089 | 00090 | 0.0088 | 0.0082 | 0.0090 | 0.0089 | 0.009 ] 0.0003 | 288
d 0.30 | 0.0953] 0.1001 | 0.3007 | 0.1004 | 0.1004 | 0.0995 | 0.0997 | (0953 | (0099 | 0.0996 | 0.100] (L0005 | D45
0.70 | 02238 | 0229 0.2298 | 0.2299 | 02243 | 02233 ) 0.2235| 0.2231 | 02251 | 0.2240 | 0.224] 0.0007 | £33
0.10 | 0.0083 | 0L.00BT | 0.0094 | 0.0085 | 008 | 0.0091 | 0.0099 | 0.00%5 | 0.0076 | 0.0085 | 0,009] 0.0006 | 7.25
Cr 020 | 0.0257 | 0.0265 | 0.0255 ) 0.0270 | D.0266 | 00258 | 0.0261 | 0.0262 | (0274 | 0.0252 | 0.026 | 00006 | 225
0.70 | 00573 (0550 | 0.0580 | 0,054 | 00578 | D067 | 0.0593 | 00559 | 00566 | 0.0594 | 0.058] 0.0008| 151
0.05 | 0.00B3 | 0.00B4 | 0.0084 | 0.0075 | 0.0084 | (L0086 | 0.0021 | (.0080 | (00T | 0,0092] 0,008 0005 | 545
Cu 0,50 | 0.0430 | 00994 | 00426 | 0.0479 | 0.0435 | 00432 | 00628 | 00441 | 00427 | 0.0436 | 0.043] 00006 | 1.41
0,70 | 0.0981 | 00992 ] 00590 0.0997 [ 00977 | 0.0986 | 0.0990 | 0.0582 | 00963 | 0.0980 | 0.059 ] 0.0006 | 0.63
0.10 | 0.0109] 0.0104 | 00087 | 0.0100 | 0.00E7 | 00024 | 0.0102 | (0022 | 00094 | 00100 ) 0.010] 00007 | 7.53
Fe 0.5 | 00456 | 00602 | 0.0450 | 0,004 | 0.0450 00455 | 0.0455 | .04 | 00446 | 0.0944 | 0.095 ] 0.0006 137
100 | 0.0004 | 0.0001 | 0.089% | 0.08TA [ 0.0873 | 00901 | 0.0576 | 0,088 | 0.0879 | 0.0901 | 0089 0.0012| 138
0.20 | 0.0053] 0.0093 | 0.0104 ) 0.0102 | 0.0104 | 0.0109 ) 0.0102 | 00103 ) 0.0115] 0,017 | 0.010] 0.0007 | 6.85
Pb 0.70 | 0,039 | 00336 | 0.0336 | 0.0328 | 0.0338 | 0.0346 | 0.0336 | B.0331 | 00543 | 0.0350 0.034 ] 0.0007 | 202
L50 | 0.0709]| 0.0T1E| 0.0706 | 00713 [ 0.0658 | 0LOT18] 0.0712 | 00713 | 00715 | 0.0719] 0.071] 0.0006 | D.50
005 |0.0015 | 00130 ) 001531 | 0.0427 | 00135 | 00136 | 0.0124 | 00133 | 00124 | 0.0130 0.013 ] 00006 | 4.88
M 0.30 | 0.070% | Q0700 | L0714 | 0,070 | 0700 { 00705 | 0.0718 | .0653 | 0.0684 | 0.0700 | 0.070] G.0007 | 0.96
070 |0.1619) 01633 | 0.16486 ) 0.1638 | 0016046 | 01614 | 0.1632 | 01614 ) 01636 | 01652 0,163 0.0014 | 0.83
0.00 J0.0013{ 00105 ) 00113 | 0.0114 | 00110 00113 ) 0.0417 | Q0112 | 00107 | 0.0117 | 0.011] 00004 | 3.45
L] 0.50 | 0.0509 | 00517 | D.0508 | 0.0502 | Q0517 [ 00516 0.0516 | 0.0523 | 0.0518 | 0.0503 | 0.051] 0.0007 | 1.34
1.00 | %0997 | 0.1004 | 0.1006 | 0.1006 | 0.0904 | (L0998 | 01007 | 01000 | (L1013 | 0.0999 ] 0,100 0.0006 | 0.55
0.05 | 0.0315| 00509 | 00322 | 0.0304 | 0.0329 | 00312 0.0313 | 00319 | 0.0308 | 0.0311 0,031 ] 00007 [ 235
Zn 0.30 J0.1705 01728 ) 01688 0.1693 | 00711 { 00704 0.1704 | 0.1707 [ 0.1708 | 01688 0:170] 0.0012 | (.70
0,70 | 0.3559) 03572 | 0.2548 ) 0.3580 | 03559 | 03550 0.3579 | (.3552 | 03574 | 03572 | 0,366 | 00011 | 0.31
Contlnue 3/5
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3. Trueness 34 Reading on wavelength- lron (Fe) at 248.3 nm,
3.1 Reading on wavelength- Cadmium{Cd) at 228.8 nm, Element | Standard Value of AM|  Reading | Emor of Error af Uncartainty
Elernent | Standard Vaiue of RM| Reading | Emor of Measurement | Error of L img/l) {migh) {ma/ (%} (gt
[mg/l} (gl [/l (85} () (0.100 0095 -0.005 5.00 + 0014
0.02002 0021 0.001 450 4 0,005 Fe 0.500 0474 -0.026 520 + 0016
cd 030030 0298 0.002 077 +0.005 1.000 0,950 0,050 500 +0.023
0.70070 0675 0026 367 +0.008
3.5 Reading on wavelength- Lead (Pb) at 217.0 nm.
3.2 Reading on wavelength- Chramium (Cr) at 357.9 nm, Elernent | Standand Value of BM |  Reading | Emorof Error of M Uncertainty
Element | Standard Value of kM| Reading | Esror of Erroe of Uncertainty (me/ll mg/) (met) {36) (gLl
{mefl) {ma/l) [mg) () (g 0200 0207 oo 150 = 0014
0.1001 (2101 0,001 090 +0.00% o 0.700 0673 D07 386 + 00030
L 03003 0293 0007 243 + (012 1500 La17 D083 553 +0.061
07007 0648 053 52 +0.023
3.6 Reading on wavelength- Manganese (Mn) at 279.5 nm.
3.3 Reading on wavelength- Copper (Cu) at 324.7 nm, Element | Stanctard Value of AM|  Reading | Enor of Errar of Uncertairty
Blement | Standard Value of AM|  Reading | Error of Error of Uncertainty (mg) gy tmg/l) () g
{meyl) (masl) (mas) (0t} (i) 009995 0.045 0,004 151 = 0,005
0.050 0.0%6 Dot 800 +0.003 n 029970 0,259 -0.0057 Lo + 0007
cu 0,300 0.289 0011 347 0,008 69530 0.694 00053 06 = 0,010
0700 06T 0026 in +0.020
Continue 4/5
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3.7 Reading on wavelength- Nickel (Ni) at 232.0 nm.

MTC. ACL. No. 387 / 66

Element | Standard Value of FM|  Reading Ermor of Measurerment | Eror of Measrement | Uncertainty | ‘
{mafl) [mg/lh {me/l) 5 {ma/)
,1001 0.103 L0035 290 = 0013
L 0.5005 0501 D001 010 +0.018
1.0010 0.887 -0.014 140 £ 0.032
3.8 Reading on wavelength- Zinc (Zn) at 213.9 nm.
Etesment | Standand Value of AM|  Reading Erroe of Esrox of Uncertainty
(e} (gl (/L) (98} {ma/ll
0050 0086 0004 a.00 + 0013
Zn 0.300 031 0o 367 + 013
0,700 (L.665 3.035 5.00 + 0.019

Remark : The mparted uncertainty is an expanded uncarpinty caloulated wsing a covensee factor of 2 (k = 20

wehich gees a level of confidence of approamately 555

Calibrated by 1 Do c”tt"li"-'—- Ap

(Mr. Danal Srithongkum)

Afipal

{Mr. Atipat Ratana)

Acting Director of
Analytical Chemistry Laboratory
Issued Date : 15 Februay 2023
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Agilont Technologiea

Agilent 5110 and 5100 ICP-OES L
Preventive Malntenanee Cheekliat J

Agilenl Preventive Maintenance provides factory recnmmendad service froe ynor analytlral systens to
assure Felinhle aperaton sl the sceuracy of your resulls, Daliversd by highly-twained and cereified
servies engineers using genuite Agilent pares aod supplics, Agileot Preventive Mainleoenes provides
averything you need to eeduce unplanned downtime and keep your spstems apraad ng an e peak.

Fo ke informalion abool Aglenl Tochnelogies seeviees please visil vur web site vsing che fllowing

UEHL htipe sweoe aeilent.com/an-ns’ 3

Customer Information

»  Custoners should provide all necessary appeating sapplies oo reqiest of e cogoeer,

. For using HF
uniraduction system,

the instrument should e vernened toes standand saanple

= A CUsLORWT rep dive steeull e i Lo the enpinear while prrforming 1he preventjve
inannte iz procedures,

& Any parms, nat ineluded jnothe Parts Lists scetivo of Usis docsens, are oot parl of the recosmsnded
Preventive Maintenance zecvice, wor are ey [ncludod i the price of this service.

= I a systamn requites the uss of additional ar sprcaal peersdures aoldor parts for fhe instroment
service, then these must be ordersd separataly and charged as a repair, whicl may incue addoilivual

Service Engineer's Responsibilities

= ke eomplees printoul pages thul oolae o the gesiem being servicod.
4 Camplere ety
+ Complete e pelevaol checkboxes m the Checkdist using = X" or tick mark * <™ in the chockbox.

5 wilh U colevant information.

+  Campleee St Applicable eheck Doxes to mdicite services not delivered, a5 needed.
+ Commplete the PR servace in the wnler of the tasks listed.
* Complere the Service Revers soetion Togelber v ith the vustomer.

el 3 Behrmacy 2007, Revision: 1.1 nprrighe & 2017 Agilant Techinologes
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[ Agilent 5110 and 5100 ICP-OES

Preventive Maintenance Checklist

- Agilent Technologies

System Information

Instrument system name and

n

Instrument system site and location

| List system component product numbers

L T RGA 1
2
4 &,
5
[ i
8 &
o I8
10 14

LCP-0ES Configuration tahle

Cirele the type or write in the type if other

Type

| Nabulize:

[ Spray Chambr

reh

Injecear Diameter

Bealpray

Cyelonic §

.\n!}‘_‘)-ullm-_

—— "

lonic Dol

Pass | [

il | Dand View§ other

2.4mm

LEmm ] 1.4mm | &.8mm | ather

Injector Material

Issuedh: 3 February 2017, Revision: 1.1

b
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Agilent Technologies

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

General Preparation

@ DHscuss any specilic questions or issues with the customer prior to starting.
@ Review the instrument loghook,
B Perform general external inspection of system for cleanliness.

Check for proper installation of safety-related parts, assemblies, sensors ete,

o

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

(]

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

@ Bun Instrument Performance test and record results in Instrument Performance Test Results Table -

Fre PM.

Inspect and clean the system

_ Look for any obvious external damage or problems

o

O Inspect water cooling hoses, gas lines and power cord for excessive wear or damage,

& Perform a general internal inspection of the system for excessive dust accumulation, clean if
ECESSATY,

g Inspect sample Introduction components and record any required maintenance in the Service
Engineer Comments and notify the customer as the reguired actions required,

@ Record the instrument operating conditions in the ICP-0ES Status Results Table,

g Replace the pelychromator purge filter,

&  Replace the radial pre-optics window

@ Replace the axial pre-optics window for SVDV and VDV instruments

@ Check exhanst low for the correct positive extraction at the exhaust duct to insure they meet
minimum speci i

¥ Replace air inlet d

@ Keplace high capacity air inlet dust filter element if inatalled. Wik

@ Remove and clean instnument water inlet filter

GE481A Cooling water system

O Section NOT Applicable
@ Drain conling fluld and remove any particles from the chiller reservoir
& Remove, clean and reinstall water inlet metal mesh fileer.
2 Re fill with Polyclear cooling fluld,
@ Clean the cooling system Air filter and the condenser by compressed alr or vacuum cleansr
lssned: 1 February 2017, Revision 1,1 Copyright & 2017 Agilent Technoludes
Page 3 of :l v
t :




Agilant Tachaologlas

Agilent 5130 and 5100 1CP-OES -]

Preventive Maintenanee Checklist

8PS 3 Auto Sampler

@ Section NOT Applicable

W Tawer cyule the aotosapler aod verily sudceessiul initializutivn,

O Inspect X and 7 axiz halts for wear. Replace is nepoessary.

W Clean X and £ axis slidye shafls.

O Elsing customer’s racks and the Agllene solta are imove the saople proke o the ] ouleemest coroers
and rinAe poct. ananre that che neabe is approximarely centered oo che vial.

5P5 4 Auto Sampler

o Section KOT Applicable

O Clown thee spill towy, rwcl location mal. eod [raoes ol chassis with a damp eoft clath and diloterd
mild darergent.

A Clesn ihe suto samgder cover panels, iF eovar kil is nacalled, with ilomescic window
A Checl the X-aais and Z-axis derve bels Jur eoacks, splits. danaged leel. exeessive fruying, eolor
shamgos nr degrdatinn from fumes.

LT

L

Thevk e Xowds, Thels-axis and Auxis FIN cables for cracks. incoreece positioning, damaged edges
a1 i cobneciurs.

3 Pump Tubing Replacement. Eeplace petistaltic pumn tubing. Replace all fubing that gnes fronm ghe
ranze stakion 1o 1k puenpe s Do the g Lo the srastes rinse bottles

A¥VS 4. 6,7

' Sectlon NOT Applicable
3 Replaco
40 Cittmgs for signe of leaks

d Cheek lubing includieg awcnsamipler tobing for Kinks oF exressive Wesll

Ive: rocor 2enl

O Check bigh Now pueng lur sigos of leaks

Instrume: jus

A Check Trnaitine af #n neak, adioat. i renuived.

d Chack Arigon Katio, adivst to spacilied value I reqoired.

o Peturtn Detector Catibaaclun,

& Farform lusirument Salibration.

7 R Instmmens Perfarmance Test, and revnvd results in stounen) Performane |
Post M.

A For weelems using BT Expert version 7.2 aml alowc e thoe falluwing Instroomoent wsts anl cocecd
che vesult in the lastrument Tast Results Tahle
B Suhawstem Cemmunuations Test
a

Besnllz Table -

‘%' Agilent Technologies

Agilent 5110 and 5100 ICP-OES
Preventive Maintenance Checklist

@ Water Flow
Gas Flows
RF Generator

Optics Test
Nabuliz

a
a
& Camera Test
a
" |

- Test

Instrument Performance Test Results Table

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

Pre PM Sensitivity Check

| Post BM Sensitivity Check |

Radial

| Radiat Axial® I

2n 213.357 nm SRER

Bl @ |

Instrument Test Results Table

Min 257610 nm SRER | WL (R %017 WAL
A1396.162 nm SBR % 4.9 19 ‘oo
K 786481 nun SER \ %8 | 6.4

* Axial result is not a]]n]lcnb]e‘]'nr GBO1BAA, GBOIZAA Radlal View Instruments,

Nate: The Instrument Test results ure for systems using 1CP Expert version 7.3 and above only.

ont T

Subsystem Communications Test

Hesult

Air Flow

Water Flow

| Gas Flows

RF Generator

Civmera Test

Opties Test

| Nebulizer test

-
[ Issuwdl J Febroary 007 Bevision 1E Cupyrishl @ 2017 Awtent Techbelugles i: & February 2017, Revision: 1.1 Copyright © 2017 itent Technologies | —
! Tt 4 uf 34 Page 6 of & . v |
~tan 3
_ - Agilent Technologies * Agilent Technologies
Agilent 5110 and 5100 ICP-OES ] Agilent 5110 and 5100 ICP-OES ]
Preventive Maintenance Checklist J Preventive Maintenance Checkllst J

ICP-OES Status Results Table

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

|
Measurement Flasma (in
Mains Voltage VAC | B3 \,\|_
Mains Current A RLL! A
Instrumént Temparatire N iR 0 L] =
RF Air Flow {sensor speed) 150 Hz {ERY Hz
Plasma Exhaust Temperature Nn measurement [ 7 0
Water Flow Oscillator No measurement lied L/min
.\‘\';m-r Flow Detector -0k L/min L/min
Water Inlet Temperature i+ ol
Folyehremator Temperators " G
CCD Temperature C °g
Thermal Stabllizer G bt
Argan Supply Pressare kPa kPa
Purge Gas Supply Pressure”] £14.90 KPa Ida
Option Gas Supply Pressure’l b kPa kFa
Nebulizer Flow No measurement L/min

bulizer Back Pr M peEasrement kPa

Plasina W T Net mensurement L/min
Auxiliary Gas Flaw No mensuroment L/min
RF Power No measurement W

RF Supply Current No measurement A

: RF Supply Voltage No measurement v

*1 If option installed

Copyright © 2017

Issued: 3 February 2017, Revision: 1.1
Page 6 of 8

IC 25 P List Table
[Part description T

Axdal Pre-Optie Window

Part Number

GRO10-6B014

Product /Model Il where wsed | Quantity Consumed

G80104, GSO1LA,

GEOLA/GROIEA |

Radial Pro-Optic Window GRO10-68015 All 1
Palyclear Conling Fluid GAROZ-B0010 GR4ALA

Purge Gas Fllter GBIJ]IHEIJ[:SIJ. j A“i I 1 B
Adr Inlet filier GEOND-68002 A |

High Capaciiy Air Filter GBDID-BO1ED Optional

Hotor seal for 6-7 port valve for

AV GEA04-B0002 GAIOA/ RN
stor seal fi alivis foi I
R(Il( r sedl for 4 port valve for GEADI-BHME GR4BIA
AVEd |
S pliins ot |
_,Rl_use ou.alullnn. to rlise station E410-B0125 8PS 4
2.5mm id x Im {
Barb connector 2 5mm-1 Smm [0 GEALO-80124 5Ps54 !
PYC waste tubing 8mm od x Gmm GuLIp-B0122

id, Zm

Additional Puris muy be requived from engineers stock:

X axis drive belt

2 axis drive belt

Peristaltic pump tubing, F
SolvaFlex, 3 bridged,

G 10047500

6410047400

AT 10048000

sPs4

Restore sysiem

For HF applications, ssk the customer 10 reinstall their sample introduction system.

ve aystem in an idle state: on and purging.

Guidance: If the PM service Is performed prior to & qualification service, then use the gualification
procedure as a guide for fing] instrument set up and checkout,

Service Review

B Affix the PM sticker to the syatem or Instrument loghook based on the customer's request.
O Complete the Service Engineer Comments section below if there are additional comments.

ry 2017, Reviston: 1.1

[ Isaned: 3 Peb

Copyright & 2017
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Agilent Technologies

Agilent 5110 and 5100 ICP-OES

| Preventive Maintenance Checklist

ils of the change in the

If there are an,
interest for t

specific points you wish to note as part of performi
ugtomer, please write in this box

4 the installation or other items of

Other Important Customer Web Links

How 1o get information

yiir product:
O Literature Library - htip. fwww agilent com/en

Erature

+d to know mor

upport. FAl

5]
(=]
O Need suppliea? - wwow ailen

Service request numbes

Date service completed

Agilent signature

Customer signature

" Report Summary
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AT el ]
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a2 % PE : T n
UL "
I Bs P1BEFED ] " 260 LED AL GRATEN CEE
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Zn 27 2EST ) =150 bt Page. 1ofa
290 3 : 23 25 H H i
| voizosssam  szen 29 Certificate of Calibration
| Fai (257617 nm S1E2 0.2 Equipment ; BH Metar
A[FF5 182 nntl £ 150 oz Manufachurer : EraSonaa
B (285 40 nr EREY} o3 Model @ pHAaA
K STEE 431 B 0z Serial Mo, : JC03335
Boum, 1D Mo - UAE EFM.OB22EEEENY pH.OZEZ ]
Eemenl Wavelangtr Condilion As-Reteived; Usad Ham
i ) Received Date © 24 March 2023
Az (165 880 el
Callbralian Date 2% Maich 2023
4025 n
o Relerence : A OOTNECA
Zn 206 EDD )y £ 150 T8
_ Submitted by : Unilead Sresbysd and Engineering Consulzant So. Llg
+7 BET A £ 150 15T ? : :
145 L - 3 8o Udorsuk 41, Sukhurmi® Road,
0l 214,439 i) ot B TR Bancohak, Phrskhanong, Bangkak 10260
Ph :320 355~ =183 [EE] Amblant Tempemture : 125 1 25 "C
bin 237 S A =150 L] Relatlve Humldlty : B0t 13
_ Callrafion Procedure - In - hobge megled
257 716 A =030 026 * -
| - GP-CHE by ditend mesasu grnent with stardard
| R =IWEE R ] 2150 o3 wollage: calibrator Bnd diract measurement wil)
| BEBS A5 me) 150 PEES certfied refarence matedal [CRM)
N B . N - €P-CHE by 1 with slandard
Ba 1205438 nm; = aHE
K[ 7RR 41 nm) N4
e L Callbrated by Warakorn Lerngacinakul
Approved by ; WJBJ .
Approved Signatory
[/1 Maee EButruea
v 1 Bk Meangmai
L 1Wwarakom Lewgaglrabul
Is$ue Dale ; 34 March 2023
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CertHo. 230011415 CertHo.:. 2ICH1E

Fage.: Eald Pigu.: Aofd
Condition of thit calibration resull Callbrtion Results
1. Redrrenize Sfandard Inslmamecnt - Funclion ; pH Measuremant
Ingtrument Sarial No. 10 Ka. Cerl Ho. Due Dale Parforming three buffers slandard curve by using butfer naminal pH (4,737,10)
<) Documant Process Calibrator  S403004%  130RCT1E FIE2TES 4 fug 2023 Unit Under Standard pH Aclual pH | Acival mV | Uncerfainty ot | Covarage
£1 Ref, Stundund Thermamator 40820584 110DRCO+ 221" 305 2T Qot 2003 Calibration Buffer Solution Reading Reading | pH maasarmen factor
Thuz cerifraton is Iraceatde 1o the nleralional Sysiem of Unit mainaines et:- {mv} () «
- Tracesble b National Inslifute of Mesralogy [Thailand ), NIMT EH Electionte 008 o 72 0.0071 BT
2. Cerlificd Reforence hMalanals : Tha maesurerent resuls are fesceatle t Sl theaugh SPA cram L., SIN.:220325E1AGD53TT BB (R -1 Q.11 200
ANEI-ABEE Natonal Aneedilafion Bl Spciogitsd e AR-1835 6967 CEw | AL 2100
MO 1001 77 0 0082 200
BuRar Sciutlon M nulacturer Lot Ho. Exp. date :
pH 4008 CP& cham BEI532 20 D 2024 Function : Temperalure Meagurement
pH 6.927 CPA charn 26300 8 July F2F [ "} Wrhout adjustment
BH 1G 0132 CPA chern BE2A2S 28 DR 3025 Thaa WA wiih T Proba;
2. This certificala is vahd only b e tern calraled oo dale 2 place of calibration. - Modal : —
- Sarial Ho. : 22DEZASIAENEIT 7
Callbrafion Resuks Dimanzion of probe;
Funelban ! miy Meagurement - Langth : 120 n
<urve by Fluke at pH (4.7H710) - Chameter © 1z i
Herunal | Statclarg Unesrtainty of Coverage - Linrparsion Depth 100 mm
Linit Undes Value voltage |  Artual Reading Measurament Taciar
Calibrati | Input fpe B Calibrat T N
oH Y T o alibralion Standard e Evror Uncertainty of | Coverage
oH Watar 400 s |47 40 058 20 Paint Temperatura Reading messuremant | factor
SN JC03335 0 0.5 o 700 058 2o | U el {*¢) red (e "
s no [ 7.00 0.58 200 2560 20.002 250 T o.13 2410
1000 -1774a -ATT 10.01 k-] 200 304 30.002 00 0003 013 2an
= 250 36.002 350 Lo0r | 013 24a0

Remark © - UUG* = Unll Under Calibzalion

Tna reparted uncerainty of measurament was based on & ttandacl uncedainly m iplied by & coverage
factor &, poviding a level of confide~ca of appraximataty 25 5.

-olo-

g, . Wl

ienanslsmauny enanslsmun

Cert.No.:
Page.; 2 of 2

4

Condition of this result of calibration

CertNo.: 23TW49
Page.: 10f2 !
£ A Intamational Systam of Lind through the reference standards
Cenlﬁcat{: Of I Cstlﬂg ienoratory of Industrlal Calibration Center, Technology Promobion Associstion (Thailand-Japan)
Equipmant a— Instrumants Serial No. 1D No. Certificate No. Due Date
i 1) Burette - 120BU1D 2 9 25 Mar 2023
lanufacturer : Horiks
s ] 2) Balancs 1126143764 140RCO04 22MMS0 20 Sep 2023

Wodsk: LARKIANCRI0 2. Standard Material -
danal Ny; HE Material Manufacturer Lot.No. Assay
10 Nao. = UAE EFM.015/2553 (EFM.DO.04/63) Sodium Thiosuifate pentahydrats Merck AM1ITEIZ1E 100.2%
Roceived Date © 27 Fabruary 2023
Yook Dite 28 February 2025 Result : Dissolved Oxygen Mater Adjustment With Air 100 %
Rikoreng: 2302.-0044WEC.5 Dissalved Oxygen Probe No.: OK2B0020
Submitted by : United Analyst and Engineenng Consuttant Co.,Ltd Thtration Method DO Meter

3 Soi Udomsuk 41, Sukhumvit Road. Bangchak, . . _ Standard Deviation

Phrakhancrsy, Banghok 10260 [Azide Modification Method) Reading

1y frs "

Laboratory Condition : Temperabze (25+5)°C {mgiL) (L) (maiL)

Humidity (50 + 20) %
Test Procedure : In - house method | CP.CHE g Bl Lo

by Comparison Technigue wilh Azide Modificalion Method
Tested by © Walslzk Sirithean

This report wiis ca

ad arly for lhe inslrument ws
tal Fmpact cos
ising and refarrsl

sted 1t is allowable to use for

the systam ¥, The environm trol &nd prassnt to organization | may concermed

Approved by | ML i

Intend o use for ad

urpose is prohibited This report may not be reproduced

Apprc Signatory othes in full without writton approval of tha isboratory
(4] Malea Butkrusa
[ ) Baithip Meangmai
[ ) Warakorn Lemgagtrakul oo
|ssue Date : 3 March 2023
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THCHNOLOGY PROMOTION ASSOCTATION (THAILAND-JAPAN)

IANILANT ARG 1025

s Equipmant : DO Mater with Sensor Cert. No.: 23LM32
h Condition As-Received :  Usad em Page.: 2 of 2
Reference : 2302-0094WEC-B
Carl. No.: 23LM32 Procedura Used :-
Page.: 1of 2 Calibration wers conducted using In-house P CR-OTO1 ing o comy with
Certiﬁ{'ate Df Ca[ihl‘atiﬂﬂ Indugtrial Pletinum Resistance Thermamater ( IPRT | inke Temperaturs Bath,
The temperature scale used wes based on 1T5-80,
Condition of this result of ealibration
= 1. Reference standard Instrument:-
Equipment : DO Matar with Sensar Instrument Mode Sarfal No. Cert; No. Due Date
e — 1 D6§1wI Tharmonmatear 15028 ATBB43 2324 04 Jan 2024
2. This cerlificate ie valld only to the dem calibrated on date and place of calibration,
Modal : LAGUA-DO210 3. This cerdification is treceable to the Intemationai Systam of Unil,
Resuilt of Calibration - (*) Without Adjustment
Sarial No. : HEBMDO003 Funetion : Temperaiure measurement,
This instrumant wes connected with b sensor, 5/N.: OK280020
ID No. : UAE.EFM.0152563 (EFM, DO.04/63) Callbrati 5 uuG” T e Coverage
Point th Temperal S Uncensluy.
Submitted by ; United Analyst and Engneering Consltant Co. Lid = (D_r:;-.L, = e tors MCMI e
3 Soi Udomsuk 41, Sukhumvit Road, LT ~ 12 () AT ) L
260 B0 25.008 250 -0,008 016 2.00
Bangchak, Phrakhanong,
Epieili 0.0 60 30.002 30.0 0002 016 2.00
¥ 350 60 35.001 350 001 0.8 2.00
Location : TPA On Site Calibration Laboratory
WUE* : Unit Undsr Calibration
i : 2023 i
"“'-r:'“d::”l- i‘rl\:d]hm:‘:zs 2 The reparted uncertainty of measurement was based on & standard uncartainy mulliglied by a
Callbrated Date : o severage factar k. providing a level of confidence of approxnataly 85 %,
Ambient Temperature ; (2610 )C
Relathve Humidity : (60+30 )% -obio-
AC Line Voltage - {22032}V
Callbrated by : Kunchit Promprat
Approvad by : .
Approved Signatory
{ ) Pomthippa Tameyakul
(/) Malee Butkruea
() Suwit Imjai
Issua Date © 7 March 2023
., .
wnanslumu wnaslumu
A 005165 A 115150
1778 SIS
Request No. 25-66 / 0323 MTC, ACL No. 387 / 66
Request No. 25-66 / 0323 148 MTC. ACL. No. 387 / 66
CALIBRATION CERTIFICATE CALIBRATION DATA
1. Nolse Level
NOMENCLATURE : 1. Atornic Absorption Spectrophotometer “Agitent Technologies Berent cd or < Fe o Mn M n

Model AAZA0FS, Serial No. MY13160001
2 Working standard solution "Inorganic Ventures”
Muiti Analyte Custom Grade Solution, Lot No, 52-MEBTOBGG0
SUBMITTED BY | United Analyst and Enginesring Consultant Co., Ltd,
3 Soi Udomsukd, Sukhumvit Road, Banechak, Prakanong, Bangkok 10260

CALIBRATION PROCEDURE : 1. Performarnce Verlfication of Atomic Absorption Spectrophotometer
(WI-500-02-300

2. Estimation Uincertainty of Measuresnent in Analytical Chemistry (09-513)
CALIBRATION RANGE:  0.02,0.10,0.30,0.50,0.70 me/| 2t 2288 nm.Cd, 0:20,0.20,0,30,0.50,0,70 meA at 357.9 nm.Cr,
0.05,0,10,0.30,0.50,0.70 mgfl at 324.7 pen.Cu, 0.10,0.30,0.50,0,70,1.00 mgA at 248.3 nmFe, 0.20,0.50,0.70,1.08,1.50 meg/l
at 217.0 nm.Ph, 0.05,0.10,0.30,0.50,0.70 mal at 275.5 nm.Mn, 0.10,0.30,0,50,0.70,1.00 mefl at 232.0 rem. b,
00,0, 10,0 30,0.50,0.78 meA at 2139 nr.Zn
CALIBRATION DATE : 2 February 2023
REFERENCE MATERIAL : Traceable to NIST “Carlo Erba”, "PanReac AppliChem”
Cadmium Lot No. 1152857, Chromium Lot No. 1793249, Copper Batch No. T117098A, en Batch No. TI2S0BTA,
Lead Lot No, 1227673, Manganese Batch Ne. T1092264, Nickel Batch No. TZI0178A, Zinc Batch No. TA201404
AMBIENT CONDITIONS : Temperature 22°C Relative humidity 56 %

The Atomic Absorption Spectrophotometer has been callbrated against Refarence
Material traceable to National Institute of Standards and Technology ( NIST § by i
Labaratory. The results are attached herewith,

Do
{ Mr. Danai Srithongkum )

Calibrated by 1

Acting Director of Analytical mistry Laboratory
Ref, 2015266012600366001
Issued Date : 15 February 2023

{ Mr. Atipat Ratana )

GO020 | 00000 00008 | 00003 | 00009 | o001 | -R00l6 | -0.0022

3 2 o igred.
acheertising fhes RepartCerificats and putticity of the requlis excepe in Ukl are probibited unless withen permisson & abisned from the povemar of TETA

00015 | 00006 | 00005 | 00009 | 00014 | 00018 | 00002 | -0.002%
00014 | 00006 | 00010 | 00009 | 00015 | 00008 | 00008 | 00015
GO021 | 00008 | 0003 | 0000 | 00005 | 00005 [ -0.0008 | -0.0004
00020 | -0.0012 | 00004 | 00003 | 00004 | 00001 | -0.0024 | -0.001

00021 | -0.0011 | 00011 | 00003 | 00006 | o.0009 | -00m02 | -D0D13
00007 | 00009 | 00001 | DOMS | 00010 [ 00007 [ 00001 | -D0016
0.0024 | -0.0012 | 00004 | 00002 | 00008 Q0005 [ -0.0012 | -00019
0001 | 00002 | 00015 | 00004 | 0.0004 | 00006 | -0.0003 | 00017
Absorbance 0007 | 00000 | 00009 | 00004 | 0003 0015 | -0.0009 | -00024
00019 | 00004 | 00004 | 00000 | 00006 | D000 | 00005 | -00016
00016 | 00025 | Q0003 | 00005 | 00009 | 00004 | -00M3 | D006
000E | 00014 0,001 00009 | 00006 | 0000 | -00004 | -DomT
00019 | 00006 | Q0011 | 00008 | 00011 00004 | -0.0002 | -0.0005
00024 | 00003 | 00005 | -0.0012 | o002 | 0002 | 00006 | 0001t
00023 | DOMZ | 00006 | -00007 | 00002 | 00014 | -D02 | -Dom3
00020 | 00014 | 009 | 00018 | 00003 | D00EE | 00012 | -DoGi3
00010 | 00015 | oooe2 | 00004 | 0007 | ooont | -0poie | pooia
00016 | 00011 | 00013 | 00003 | 00007 | G026 | 00006 | -0oo0s
Q0001 | Q0007 | GOD0d | 0003 | 00008 | 0000E | Q0000 | 00001
fwerage Absorbance | 0,002 -0.001 0.001 0.004 0,000 0.001 -0.001 -0.001
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ATIETR AVTIETR
Request No. 25-66 / 0323 2/5 MTC. ACL. Mo, 387 / 66 Reguest No. 25-66 / 0323 3/5 MTC. ACL, No. 387 / 66
. Truenes
2. Precision 2 Trueness
P PRy ave.] s Jwrso) 3.1 Reading on wavelength- Cadmium({Cd) at 228.8 nm.
g ] Element| Standard Vaiue of M| Reading | Emor of Measurement | Eror af |
0.0z | n.o0es | o.ooea| 0.00e0 ] 0.0ose | .00ss | 0.00sn| 0.00ss | w.o0sz | 00090 | 0,008 | 0.0ve| o003 | 288 g/ fme/) el o g/t
cd | 030 |o09ss| o100t | 0.1007| 0.1004| 0.1000| 00995 | 00997 | n0vsa | 0000 | 0.nses | 0 100] .0vos| 0as ] g2 g 430 A0S
0.0 | 02238 02229 | 02208 | 0.2299 | 02203 02293 0.2235| 02231 | 02251 | 02240 ] 0 220 ] 0.0007 | 023 cd 030030 L K002 LI 0008
0.10 | n.o0sa | 0 0087 | 0.00ea | 0.00es | .00es | 0.0091 | 0.009s | 0.00ss | 00076 | 0.008s | 0.0ve| g.000s | 7.25 DI0R Ll =Spey 2 ik
¢ | 30 [ooes7|oozss | nnzss| ooz nozses| 0.ozse] 00261 | 00262 0oara [ 00262] 00z 0.0nce | 225 :
3.2 Reading on wavelength- Chramium (Cr) at 357.9 nm,
070 | 00573 | oosvo| nosao| n.osta | nosra| nosrs| 0.0s93| n.osss | o.ses| n.osse] n.osal o000 151
Element | Standard Value of M| Reading Esrce of Erroe of Uncertainty
0.05 | 00083 0.008a | 0.00a4 | 0.007s | 0.00es| 0.00se] 0.0081 | 00060 0.0087 | 0.0092] 0 00| 0.000s | 545
(el (mefl) ) ) ()
cu | 030 |oos| nosss| noaze | noszs | noass | 0o9sz] ooaza| ooaat | ooazr| o.oase] 0 paa] 0.000s] 1as
01001 0101 0,001 090 + 0008
070 | o081 | aoovz| 0.0ean | 0.0ve7 | 0.09rr | 0.osms | 0.0950| n.owm2 | 0.09m8 | .osan| 0 osa | 0.00e | 0.6
o 03003 0293 o007 243 + 0012
0.10 | 0.0109| 0010 | n.ooa7 | 0.0100] c.00e? | c000a ] a.0102] 00092 0.000a [ 00100] 0.010] 0.0007 | 755
o o007 0648 0053 152 +0.023
fe | 050 |0oue | 0osz| 00as0] 00994 | 0050 | 0.oass| 0.0ass | 0.0aa | oodas| opaea| nnes] o.ooe] 127
100 | 00904 00001 | 0.0801 | 0.0874 | 0.0ar3 | 0.0901 | 0.0876 | 0.0886 | a.cars| 0.0901 | n.0es] 0012|128 33 Reading on wavelength- Copper (Cu) 3t 3247 nm,
020 | aa0s3| 00099| no10a| ooz | 010 | aoros| oee] eosea] eerss[ ooz noie] o.over| ees Rtement] Swacdard Voluerof RM]  Readvi | Errorof e Uncertainty
o | 070 |o0ses| nosas| 00236 | 0.03za | 00338 | 0osas| n.0m3 | 00ma1 | oses| npaso| 0.osa | aoor| 202 e ) gy - el
150 | 0.07on| 0o7ie] n.0706] 0.0713 ] e.ossa | noris] anniz| aoris| eris| onis| oort] no0ce] aso P R P i i
005 |00115| eo13| no131 |00tz | o135 | 0.0136] 0.0124] 00133 co12a | noise] 0013 | 0.000s | 428 cu P P P e 0000
v | 030 |ooroe| coroo| oorie| oome | ooma| noros| 0.0m1a | aossa | oss | 0.orao | no7o] 0007 | aes pis PP T, 7 i
070 |o1619| 1633|0160 0,163 a.1616] 0.1614] 0.1632] 01610] 01636 ] 0.1652] 0,163 | 0.0014 | 083
0.0 fo0113|oo10s| 00113 | oot | orio| aonia | notiz] ooz [ aerr [ ootz ooii [o.ooea 345
te | 050 foosoe|oostr|o.osos|o.0se | 07| 0.0s16| nos16| nosz3| 00518 nosos| nost | a.ooor| 126
1.00 | 0.0997 ] 0.1006 0,100 0.1006 | 0.0996 | 0.0098] 0.1007 | 01000 | 0.1013] 0.0999 | 0.100] 0.0006 | 255 Continue 475
005 | 00315 | 00309 | nosez| 0.0m4 | nosze | 00s12] 0.0313] 00319 0.0s08 [ 00311 [ 0.3 [ 0.0007 | 25 INDUSTRIAL METROLOGY AND TESTING SERVICE CENTRE
zn | 030 |o.a70s| 0728|0168 0.1693 | 0avia | 070 0.170a | 0.1707 | 01708 ] 011638 | 70| 00012 | 670
070 | 03559 | 03572 0.35a8 | 0.3550 | 03550 | 0.3850] 0.3570] 03582 0 2574 | 03573 ] 0,356 | 00011 | 031
Contlnue 3/5
INDUSTRIAL METROLOGY AND TESTING SERVICE CENTRE .
Dt~ D

Actisting the RepatiCanficste and mublicity of the ekt except

Tha resultts relata orfy. 16 B Rams testad/cabiated or valus acsgnod.
okt unlesss wiitten permssian s chitained fiom the gavernor ol

TETh

Head Cffice

35 M 3 Tarmban K
Chirgeast fathurmifand
! 577 FO00

Tol. (52l
Froc {6 @ 2

E-misil - nimpaigistr.on th

il

. Armbos Khlorg L
120, Thailand

TAABLATYE.002 Reicd
Offleay/Labomatory Dffice.
S0 1L Bargpon indusirial Estebe, Sukhurmt Ao 156 Pheboryebin Fosd, Chshuckusk, Bengiok 10800,
At Mang, Changat Sarrvipisken 1260, Thiskardl  Thitard
Tel. (68) 0 2323 1672-80 & 5, 116 Tal. 4 25T 112)-F ant. ST1W, 5235, 5217

Fac [66) 0 2323 9165 Un%ﬂm&qcument

E-mail - micgtistrorth

ted/calibrarng ar walue sssgred
wtitten permisyion fs cbtared fiom the: govemce of TITR.

FRABLMTC.002 Rmvd

Head Offico Dffica/Laboratory affice
35 us 3 Tarmben Khirrm Ha Arphos Khiong Lusrg, il Extate, Scurmt Aoed, 156 Phhoryoiin Roed, Chasfuchak, Bangho: 10808,
Sariprakan 10080, Thadand  Thalind

Ehangw; g 0, Thallard

Tal. [66) 0 2373 167280 o 115, 178 AST9 1171-30 Gt 5319, 5205, 5417

Tan
mataset Uncoritrotied Document

Fane. 5 Fax
E-mall : rurpsigtatonth Websteswwmtitnorth £

AUTISTR

Request No. 25-66 / 0323

4/5 MTC, ACL. No. 387 / 66

3.4 Reading on wavelength- Iron (Fe) at 2485 nm.

35

36

Element | Starelard Value of BM|  Reading | Emorof Error af & Uncartainty
Ime/l} {rmigh) (g} (36} (gl
(0.100 0095 -0.005 5.00 + 0014
Fe 0500 0474 0.026 520 + 0016
1.000 0,950 -0.058 5.00 + 0.029
Reading on wavelength- Lead (Pb) at 217.0 nm.
Elernent | Standard Value of M| Reading Ermor of Emor of M Uncertainty
fmal) {me/l) (me/t) {36) {mgl)
0200 0207 G007 .50 = 0014
Fb 0,700 0672 0027 3.86 + {0030
1500 1417 0,083 555 + 0061
Reading on wavelength- Manganese (Mn) at 279.5 nm.
Element | Standard Value of AM|  Reading Ervor af Errar of Uncertainty
(mgh) (e} {ma/l 96) gl
D995 0.045 -0.004 151 + 0005
Mn 029970 0,254 -0.0057 L9 = 0007
(L.69530 065 <0.0053 ors + 0018
Continue 5/5
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3.7 Reading on wavelength- Nickel (NI} at 2320 nm.
Element | Standard Value of FM|  Reading Emor af Error of b Uncertainty
{mayl) [mg/l} me/ll 561 {mg/l}
01001 0.103 D003 250 = 0013
L] 0.5005 0501 D001 01 +0.018
10010 0287 -0.014 140 + 0.032
3.8 Reading on wavelength- Zine (Zn) at 213.9 nm.
Element | Standard Value of RM|  Reading | Eroe of Ermee of L
g/t Imen) {ma/t) (96) (el
0050 0,046 0.004 a.00 + 0.013
Zn 0.300 31 0o 367 + 0013
0,700 (665 £.035 5.00 + 0.019

Remark : The mparted uncertainty is an expanded uncarpinty cahoulated wsing a coverage Factor of 2 (k = 21
wihich gves a level of confidence of approsmately 5% —

a by 1 e é'»m—?&__
(Mr. Danal Srithongkum)

2. Atipat
(Mr, Atipat Ratana)

Analytical Chemistry Laboratory
lssued Date : 15 Februay 2023
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CertNo: 24TW33

Page.: 1of 2
Certificate of Testing
Equipmant : DO Meter
Manufacturer ; Y5l
Madal : 5100
Serlal No. 118 101863
ID Ne. LIAE WAD. 004/2554
Received Date : 20 Februsary 2024
Tast Date : 21 February 2024
Reference : 2402-062805C-1
Submitted by : Linited Anatyst and Enginesring Consultant Ca, Lid.

3 Soil Udomsuk 41, Sukhurmt Road, Bangchak,
Phrakhanang, Bangkok 10260

L ¥ : (25:5)°C
Humidsy {50+20}%
Test Procedure : I = house: methed | CP-CHE

by Gomparizon Technigue wilh Azide Maodificalion Method

Tested by : Walalak Sirithean
4 2 ]
Approved by : &Jﬂ“
Approved Signetory

() Pomihippa Tameyakul
| ) Unnopphal Harachal

Cert.No.: Z4TWaD
Page.: 2 of 2

Condition of this result of calibration
1. Reference Slandard Instruments :

Thiz certification is Iraceabie o the Intarnationsl System of Uit through the referance standards
labaratary of Industral Calisration Center, Technology Premalion Association [Thalland-Japan).

Instruments Serlal No. 1D No. Cartificats No, Due Date
1. Burette - 130BLAG 230G 22 Mar 2025
2 Balance 14233821 110RCH0M 23MMA0S 16 July 2024
2. Standard Material -
Material Manufacturar LotNo. Assay
Sodium Thiosulfate pentahydeate Mesrck AMITEIE 100.2%

Result Dissolved Oxygen Meter Adjustment With Air 100 %
Dissolved Oxygen Probe No.: 228100125

Titration Method DO Mater
Standard Deviatio
(Azide Modification Method) Reading "
(malL) {rmgiL) (mglL)
am 818 0.0055

This repart was cenified only for the instrument wa lestead 1t is allowsble to use for study
Intend fo use for advertising and refemal purpese is prohibited This repart miay not ba reproduced
otfer in full without written approvad of the laboratory

() Saithip Meangma -ao-
Issue Date : 22 February 2024
v 1)
wnanslumugy wnansla :
st of Isruments Cerfcation fo A & Nolse Qulty Analsis e
T — T o e T R P ey DR o T T e [ Tg R E e
[ [ [ I e \ | [ I B |

List of Instruments Certfication for Ar & Noise Quality Analysis

| Vandactaet |uw/s«um| Ctbraor oot

ouamallw

Catteation | catbration

List of Instruments Certfication for Water Qualty Analysis

oot

[rrr—— Farameter Wardactrer | Modesera e tbraor Cotteaton
o | caaton

Do ot of [ ek
Catbraton

[Fotptace

uist e
o] rementEqipment Faramerer Cotbrnior Cotcation | Dateof | e dote of | emar]|
to | cotbraton | Cotbraton




Accredited coiibrmtion Inbaentory
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NS TSI 17004
CALIRA TV 0357

Fiow megsurement Wbortory
Cafibration services department.

CERTIFICATE OF CALIBRATION

Cartificatn M. L. 50 P 1o 3 Pgn
MEASLIREMENT ITEM Top Load Orifice Caflbvation procedfure:
MAANUFACTUNER 7 Thi Cirfiee gas flow dewcr wos cdlibrabed npslr
TES0254 Stuncloved Bty Diaplore e Aeter (Foifh
SERIAL MIMBEN ey Marar} Mo G2 AMEWSth, The Weol-00d
1 NN LA ST, 1762561 et ke s T g,
CONGITION AS-RECEVED “biged fem
Traceabiliyi
CUSTOMER =Unitesl Anatyst amed Engineering Comaultant Co, L " .
This cestificate prmidibes i trceuhilty of The
81 5o Gidomsuk 41, Subbumdt Roed, Bangchal, MRetunONE  mionrement fn recogniser fhe mational
eyt {LLI) sharlsirelicmp tn reslpgin of the dnternationg
it o w51 thensigh bl L (Nation,
RECEVID DATE 25 0a 2022 etk . "
MEASUREMENT DATE 31 St 3027 numbgr: 5324499)
1551 DATE 102 o 3023
Linepptainly of Mesuremant:
The repartedd ncertainty of measwemet v boved
ENVBIDNMENTAL CONDITIONS: a0 the xtsndord uncesainty mitiphed by
Ambsent conditinn In the iabaratnry are as foiow: praunrage foctns Il Wik fur g el
s 4 T 2 initurion corresgonds 0 ¢ covprege ol
) : inf ayrowimedy A5, The stamdian uncertmmiy
Retmive Humkdty 23304150 iy 1t eterrind i s il Ao Gk
Atmoschetic Preswie Win 10 hPa “Brakirton of mraarenivat
o - s G e expevssian of wwcertainty in
mesmureEnr
CALIBRATION CONDITICN:
Feecandticaing : 24 hours st ambieet conditions,

Misasurimant Cantess The average walues during Measurismett are 28 5 C and K1,

TABULATION OF RESULTS:
Thie taie on net page e the mensuned vk

PN

. Farinys Hoanchiaroan
Cafiteatian Department Manager

Appraved sgnatery

Ciltraradly:

Py, Sarwit Trachatal
12 Ml Jrtrigeoe n Lertucmphint

Trits CERTIFICATE REPORT MAY NOT BE REPRODUCED EXCEPT IN PULL UNLESS PERMISSION WW

AN WRITING FROM THE LABCRATCRY

NAC

IIRANATEE ASSOCIATES OO, LT

ber 101165

MEASLINEMENT RESLILTS:

Tha £
i

Tahle 1: Tre resdbs of  Samdant calfation data

Page 20/ 2 Pages

ifien fas Rirer shevice was culibratid fy Srnct compartsos miethar wits e Seandand litary Disgtlarsma Mitar Mot Moter The Humid giewas wied ds 2
1 the wyesnes. Thie standard castions are 25°C (29055 ¥ ahd Te0 mmig ko standard tergeraturs nd stdard presin

repertivaly

Ficiw rate Premure | Tempeewturs | Tempersmurs | Ap mater
Platw (L] mal
m'fmin mmHy t kd g

Stgmitlard Flow Jih]

T304 18560 4300 AT 1352
756 103 2es0 F40H RIES2 L790
P4 20550 23560 H5E5 2041,
TE220 28540 24060 Moot P
| weaz | aam0 24250 IBITH sz
Hupe i ENT
Iecept iA): DIz
Conatarlin co M |1 nsgaty
Unzereamey [i=2): omi?  m'fmin
Tabin 2= The resutts of @ ctun cllbatan data
Faow ratn Presiurn Temperature | Temperstur | &p mater Ap_Orilice. Standard Ferw (2,1
Plate (L] el [V ¥
m{min mmbig b i g MO e
1 5T 24560 T I AT 1.3 [ o.ER]
H LE] e 4010 EOES agan Lo L]
] 3850, 45,500 409 4467 1478 L0600
‘ 38540 28060 w007 a7 LMt 1124
5 78 3 3872 24750 TG 7088 Lisd 1360
Hape (e 122077
Inercept i3): 0108
Cumwtation coafficiue |+ nsagis
Uncertamty [k = I ootn m'fmin

“**gnd ol Certticote of Catibration®=*

wnanslupuny

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3 EQUIPMENT CALIBRATION AND TESTE ERVICES
S04 PATTANAKARN HOAD SO0 (1, SEANLLANG, SUANLUAR, BARGKOK 10250
THL, 0-2717-3000-34 FAX. 0-2710-0404

o ‘ g i
Certificate of Calibration =~ Setfieste e : 23F1260
Pagel 12
Equipment ; U-Tutie Manomedar
Manutacturer: Ewyer This ceetificate may nof be reproduced ofher ihan in hl,
g exceptwih Ehe prioe wrstan opproval of the hesd of
Madel 122936 Camparate Servces 3 Equipment Catibrabon snd Tasting Serdoes
Sorial No.:
1D No.: UAE. EFM DR0VESH

Candition As-Received: LUsad llam

Received Date: 26 Aprd 2023
Calibration Date: 20 May 2021
Referance: 2304-0TO3WSC Submitied by:  Linited Analysi and Engineering Consullant Co, Ui

Ambient Temperature; | 23 2 2} °C

LBt 16K 81 Sof Utamsuk 41, Sunumyil Hoad, Bengehak,

Prirkhanang, Bangkok 10280

Rslative Humidity:
Atmospheriz Prossure; 1010 moar
Procadurs ueed: The calbration was conducied by dinsc! comparisan method agains Pressane Measuring Instrumens

Standard acooring 0 In-housa caibrtion procedure CP.PO4, beng * OKD-R 61 ; Calbration ol Prassire
Gaugas, Edilion 032014 * us & guideines.

Canditinn ol this msult of calibeation
+ Rutirenca standards nstiments

instrument Moste! Serialbo,  Certifateo, Qg Date
1) Prossuns Calitwator PCi0OP 1168 MP-O137-32 24 Aug 023

2.This reault of calibration was made on requested at the peind dpacifiag by cusiomar,
3.Eeale ard conversion fector i 9 kPa = 4,0146203 inHO
4. Thio instrument was used clean gr 88 dresswre madia.
£, This instrumont was calibrsted by apabed pressuns o high-port (+] 8k it lavwepart (-] side cpan to atmaspheic pressurs,
6. This instrument was instaled in varical onenfston and fop of the pressuee pon wae wsed s the ratarance vl
7 The cenificats is vaid only 1o fhe ftam calibvetas on date and place of calbration.
8,This Gerlification |5 jraceatie 1o he Intemationsl Syslem of Unh maeintarad throughe-
~Hiatona] Wslituie of Matroiogy Thaliand (NIKTT)

Calltrated by s Suwil Aussarmos Approved Bigratary: ___ Adbepel B
SRR Datel 1 May 202 | | Prialines Prabpeios:
| |8um Suwarnasr

Ausapal Panuraon

wenanslumuRy
B 0314240

B of calibration:- Withou
on:- Prass:
Incrassing Pressure

d
Applied Prossure  High-pori side  Low-port side AP
(inHz0) {inH,0) {inH;0) {inH,0}
.00 0.00 a0 .00
200 1.00 -1.00 200
400 200 200 400
6.00 400 a0 800
400 a.00 400 4100
1000 5.00 500 10.00
12400 800 &0 1200
14.00 .02 T02 14.04
1600 ame R 16.04
18.00 S04 B4 18.08
20.00 004 -10.04 2008
2200 11.02 1102 Z204
2400 12.02 1202 2404
2600 13.02 1200 28.02
28.00 14.00 14.00 0.0o
a0.00 15.00 1500 30:00
3200 18.00 -15.68 3198
3200 17.00 1686 1396
580 1B.00 1704 3504

The uncartamty of measurement was £ 0011 inH, 0
*UUE = Unit Under Calibration
* AP = Migh-part skl - Lew-pait sige

Range: 0 inH,O #0236 inH-0
Seale Interval ; 07 inH:0| The Flih Exfimata )

The repornied uncenenly of measurement was basad on & standard uncertairty mutiolied

by o coverage Fackor k = 2, praviding a bevel of cenfidence of approximataly 05 %

-olo-

Attaps! F

wnanslumun
a 1160341
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INMOVATIVE BNSTH b HEAD ORTHCE
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Certificate of Calibration

Certifieste No @ 23-AFM-187

UNITED AN CORSULTANT CO_LTH.

VST ARIYERCGINEER

¥

Regmest No ¢ fleg-20T1 1455

WS ok 41, Sukbumyn ou, Hingehak, Prakanong, Rangkak

Uindt Uiniber Calibe Tptally

Memsymen fm A o Muster

Mamfactry Bl

bode| Diclta Cal 17} Semor Modiel
Siertal Numhey 1SHEE0 Senunr Sevisl Number
1] LAEEFMIN S

Locasion ol Calébration — LAT4 ATIL VELOCTTY METER
Caihrasian Eaviranmeat und Ohetails

Tempieratuny NI

Hamdity 35 %RH = 20 %RH
Baromenic Pressues 1013 hifa o 10 k'
Raceival D  August 2010
Cilibratiom e 0 Aughst 023

Calihration Prozedine < Inbeesse mesbid CF-AFMAI by Compusn tehmigue wiih Ssinda Prinary Pl ¢ aifbestr

Melererice Seamitaril Madel Sevlal Nunsher Tracebie Biox Calibration
Air Pl M Glibrator 3 Standasd TR L Semtyns 5]
Alr Flow Metes Glibcaior 3 High flow TRSOIOLN 2 [—— 12 Jily 024
Tempemiure: nrsier Gril o) Cuckom 27 Feliruary 2034
Prisusars it CINiz0 AN UBS 1 EE2 A 1 Movember 21

Trucenhibity |
This Cemficate & traceabl % 51 Unil iough Snvidyne ATLA Avordisition Ko, 294301

Nale ¢

1 et uncertaimsy fx hsed in tasdimd wtcitriny millpled by e Covenge Feetrd = 2. pravafing a level ol nadidene

appre gy 6 .

Culisrution By : find Appeaved Hy o §
M. Nopgsihn Lussgant M et Mathavarn
Servloe Callbmation Enginest Calilwaitan Frginees Siperiior
T Dhatr | 0 Angisl 2UER

Tha pustiies e

e mRESLRIUAN

P 708- A8 1401 Rew DO Rsun date OLT7/1%

INMOY ATIVE INSTHLRERT CALISRATIN LAl
DIV A TTVT DB AR 0 1T AL R

7L RIGO |L S0 S TINARII || A

AN KAED

ASTFTRCIE 810 PHELYSAMILT TRLAILAN PP TN 1) 1 AT A%t

FEE TR £ AR (A3 e ey
Py
Crilfeate Na 1 23-AFM-1§7
Bogusant Mo ¢ Req- 2005 1R55
Result of Calibratiug :
Temperatisre Pressure ST L i Errer Umcertainty
G kPl il ilfminy {himin Wi}
1K T I 1450 L s
1T LN [ER Ll nn
T A5H0 1579 01 i
M 1NTo 1hAT [[[F 3 LN I
Hag i e EER I} 1820 i {18
Nnte ST Smndaed LU Unit Undar Calibracos

+ LU Mufiennes Comitlon | Al 250°C

Fhow: tete was Lovrecned fior noe-stamdan opotsiimg ¢

13 1 Adr

P,
Quess = Qrer x —x

wher ) = Fluw Rule

Mume = Metstmment [ ondition

* Irsdicates o aeereidited

1= Asistuin I'ressire

rol' = Stasdunl Conditivs

T« Abwotue Tesgerie

End of Cortificate
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INNOVATIVE INSTRUMENT CALIBRATHIN LAB

INNOVATIVE INETRUMENT CCL LTI HEALN GFFICE

203 MOD LS00 SUNTINAKORN | TAMBON BANG KA, ;

AMPHOE BANG PHLI SAMUT PRAKAN PFROVINCE 10540 THAILARND cunﬂ:ﬂm-
THL: (66H21 1556501 FAN! (06121 167180
Certificate of Calibration
Custemer Certifieate Np : 23-TIM-424
Nome UNITED ANALYST AND ENGINEERING Request N ; Reg- 20211635
CONSULTANT CO,, LTD,
Adlrusn W1 S Uik 41, Sickhismoit Rosd, Bangehok, Praksnoni. Page1 12

Bangked | 1260

Unit Unider Calivration Detaifs

Calibraflan Parameler  Temperatire

Instnament Name At Flow meter Hange Culsbestion | 20°C 1 SHC

Mmulaciars L1l Fype uf Semaor . RTD
Muslel Deeltsy Cal DL Sensor Dizmeter fman} . 3
Seral Mumnber [RLER Calibrathon Posdthon (nem) . 45
esalygion livrunen| Status ¢ Used

11 Mumber

Calibration Eavironment and Details

Temperaturg. &3
Humidiry SaR 415 %RH
Teceyved Date 7 Augun M23

Calibrated Diig M August

Colibeition Prosedinre. | in-house motbou CT-TRMAL by Comparksan wiih Standand Thermomeier

Heference Standard Digital Thermumeter wiih Semsor, Manulacturer: GINOOWGINGE, Model: GT1 RTD 100, SN
SRODONST, VDY 02T Wisich was calibesied on 27 Febusry 2023, Culdeation Certifivae No, - GR23-
(44

Vool This Certificase s raceshle b &1 Unit thrsagh Guality Rebarn o, Lid, NSE-ONSC Aceredisation Mo
Callbranion K292

Note

Tihe reporied uneerminry s husd o standand unceruty maltipled by the Coverge Fasor k2, providing 2 level of coafitence

upproximately U5 %

Appruved lly ¢ e
M, Noppsdon Lisingart

Technical Mimayer

Issme Date 1 H) Augus 2023
o — T - o i8RESLUARUAY

FRETIETENAIL R 01 |avas et (17200

INNOVATIVE INSTRUMENT CAL
PHROATIVE IS TRUMENT COL LTI HEAL GFFIT

RATION LAR

T3S MOG TE SO SLINTINAKORN [ TAMBON BAND KAED

AMPEOE BANG PHLLSAMUT PIAKAN FROVINGE HE4G THAILANTY

TEL: (661027 HnSRE0: | FAN: (081G-21 1i-7140

TIETE
CALERATIONGES

Alibrstion Sow

L Aufjustrest M Adjum

Cartificate No  21-TPRE424

Weguest Mo g Heap 20051655

Poge: 22
Wesssin of Catitration ¢
==
LA Spmnr Yewpeiann.
20 R Ik an
0 o al
po] e LRE]
T 8036 30 nmn s
AAE "l o ok
| L} n oy
Suo4s =3 -2 i3
Eod ol Cviiinain
Cuitrated By 1 {Sm\,
Mr. Sittisheb. Jeapok dosiogd
.
e e A A o senanslumuRu
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PNNOVATIVE INSTRUMENT CALIBRATION LAK
IRV R TIVE PSSTIRUIMENT G4, | TH, WEAD OFFICE

135 MO £, S0 SUNTINAKGRN || TAMBON BANG KAFD,

 BANG T e T8
ANFHOI BASG FHLL SAMLT FILAK AR PEOVIRCT 10540 THAILAND fdpiptlealy ]

TEL: (6621 16-5800-1 FAX: [56H1-T1 167140

Certificare of Calibration

Customer Certificate No ©

I TPM-45%
Mame UNITED ANALYST AND ENGINEERING Request No : Reg 20001077

CONSULTANT CO. LD

Address W1 ot Uk 1, Sckimmyit Ruad, Bagehk. Prabanang. Page: |1

amghok 112610

Unit Unaler Calibrativn Detnily

Cpfibemtics Parsmeter © Termpenatu:

Insramem Hame A Fluw meter Hange Caldmbian @ 300 o 500
Muswifactires B Typ Senn RID

Mndel Bredin 0l I Sermar Dhamtier fmm) 3

Serual Number ESHAN Calibrstion Positics (] 45
Resolusin 015 izt Sians -+ Used

10 Nisenhee UAE EFM 008258

Calivration Envirosmeest and Detaily

Tempemto e o

Humidiry S5 SRH + 15 NRH
Recerved Datg 12 Sepiember 202%
Caldhrated Dale 27 Seplember 2T

Cafitmitin Procedure Tr-hwuse method CP-TPMALL by Comparison with Stamdan! Themomiser
Reforence Standan Drigital Therrmameter with Sensed, Manufacturor: GINGOAGINGO, Mindel: G111 BTN, 5K

OHOOM0ST, TE: G2-TEM Whnoh wis enlibrmed e 2

T Febary 2025, Calthravon Cornficug Mo - QRIS

asd
Trueeability v

Certilln i pagahle 10 81 Linil theough Qwatity Rebom Cu. Tid., NSC-ONSC Accreditation No

Clalibeatiom 0263

Notr
The repartedd uncestaisty is besed o standind uncertiinty miltiplicd by fhe Coverage Factor k=3, prividing s lovel af snnlidencs
apprusieasely B4 %
Approved By ; k.
Mir. Noppadon Luygan
Techmical Mumagar
Tesue D = 17 Septenher 2025
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Calllestel by + @m(
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o denElNRIURY

S TERTIM 01 M. 1) D e 6T

e vl 0 e 1400 callbested. The conificars whall oo fo repeodesd wanepe o fol) b

L)
TECHNOLOGY FPROMOTION ASSOCIATION ( AILANDAJAPAN) hQ\——///}
CORPOILATE SER! B3 EQUIT T CALTHRATION AND TESTING SERVIETS e
XU PATTANAK AN ROAT) SO1 1 STINNLLANG, SUANLUANG, BARGEDE 10250 t{\{rﬁ‘;f
A

TEL 53711300030 FAX, 027100400

-1 7 H 2 Cartificate No. © Z3P1858
Certificate of Calibration i i

Equipmont - Arternisd Baromele:

Manufacturar: Barigo This corlificats may nol e repentuoed ather inan in fuil
axcapt with tha price wiittee appeoval of the head of

Madai | - Compobi Senicas 3: Equipmont Calbraton and Testing Serices.

Serlal No.: &

10 No.: UAE EMAZ 112855

Condition As-Rocelved: Used llem

Recelynd Dato: 25 May 2023
Calitiration Dats: 02 Jura 2023
Ruference: ZAOG-081AWET Submitted by:  United Andlyst and Enginsering Conaultan Go, L.
Ambiont Tomperature: | 23 £ 2 °C

41 Sa| Utomsus 41, Sukhurvil Aced,
Fnlative Humidity: (80 =15 % ntd

Hangchak, Phikdanong, Bangkoh 10200
Atmasghiric Pressure: 1008 moar

Procedure used;  The calibrston wes conducien by disct compartson meincd sganst. Frosswrn Measurmg Instrumens
Standard according (o in-house calibrason prossture CPLP,L using * DRD-R B-1 | Calbeeton of Pressun
Gauges, Edifian 032014 &2 & guidabnas.

Cendition af this resuit of calibration

1 Hesamnce siandands nstrimants

Instrument Mod| Sarlal No. Cerificate No, Bue Daty
1) Btantan Baromalar oPa2 1422505048 MP-DORM-I3 03 May 2024

2. This irestriemen| woes (nufalo in verical orentation snd centor of e dal was sed a5 the mfamnos el

3, This result of caibrenn was made on requested i ine gainl specilied by cusiomar

& Thin resiidt of cofbeaGon VIBTUMANT We In AOR0ILS pressure.

4. Thin imstrumnen wes wsed clean sl 2u pressurs medi

#.The ceriificate is vaia oaly 1o tha Bam cadbmied an date and o of callbrabon,

7. This Cerfilication is iraceania ta the Intarmational Syssam of Unit maintained S -

Hasonal nstiiuie ol Melroegy Thitand (MINT)

Calibrated by :  Suksan Khansasw Approved Sigantory : AHJ‘N'I F
15sue Dats | 08 June 2033 | Phalinea Prabpalpal

| |Sura Suwsnngssi
VT Attapel Panumch:

wnanslumuR
n 1316956

Cort.Mo: 2301655

Rosult of sarizs Wit Range ¢ 720 mmiig 65 B0 renkg
Eunsfin:: Amalits Pres Scale Intarval ; 1 mmHg { The Filh Estimate §
Ik PRRRFS

Aopied Pressure mmbg) | 72043 | 73067 | 760.34 | 751.52 | 75656 | 76183 | TTRAN | YIATG
LILIE* Sdaealian (mmHg) 7200 | TI00 7410 | 7SO0 7850 | 70D e Ten
043 DET -1.34 1.8 1,86 13 3853 B.76

E o immg)

Pressurn
Aqpind Pressum (mmbg) | 70876 | 7780 | 6186 | TA565 | TH) 68 | T40.72 | 73068 | 7H0.58
UL indcation (mmig) oo | 770 a0 | b0 TSe | Ta00 7300 | TI00
Eiror tmmhg) B 380 -1.88 165 -1.58 -B7E 088 058

The urcarainty ol measurement was £ 024 mmHg
* ULC = Unit Undar Calbratian
Tha reporied Lnceruinly af measumen| was hissd oo

by @ oumrage foctar b = . providing o kel of confidance of agpmoimately 55 %

ndard uncanainey mutpliesd

-allo-

_4;5.94:1’ o

iena gy




10N ASSOCIATION (THATLANDSIAPAN)
MENT CALIBRATION NG SERYICES
W

CALIBATION 33

Cenificat Ne. : Z3H1201
Page: 10l 2

Certificate of Calibration

Equipmant = Dail Thanma-Hygmmesar
Mamufactisrer; Barge This carificats may not be regroduced othar than in full
except wilh ihe priar wetan sporoval af the bead of
Madul | - Caeporse Sarvices 3 Equpmant Calbration and Tesiing Services
Sarial Mo
10 Na: UAE EMAZ 014(2555

Condition As-Received: Used tiem

Receivad Date: 26 My 2023
Calibration Date: 30 May 2023
10 06 Jura 2023
Refarance: Z305-0MIWEC Submitted by:  Unitad Anslysl and Engineedng Cossullant Co.Lid

Aunbient Tomperature: | 25 + 3 ) "C

(B0 £ 300 % 11 Sol Udameisk 41, Sukhumvit Road,

Relative Humidity:
Bangenak, Plrashanong,  Bangeok 10260

Procedure wsed: Calitrabon were conducted using f-house calibmtian procedum CRHGZ sccording fo comparisan
wieh slendard chilad mirror sersor for humidity measuremant furceon and comparisan with stande

Cort. No: Z3H1201

prabe far funchion Into humidily | kimperssum chamio:
Condition of this rmeqfl af calibeation
1 Ralwenca slandands netnimars -
Instrument taadal Surlal No. Gorificaty ho. Dun Date
1} Hygrir 2 Desw Poink Morilior 612 00 20703 02 Aug 2023
) Handheiel Tharmoematisr Wilh Sensir 1523 24007 Zilank 15 Mar 254
2T carificats = valil oy 10 the itemn calibated o dete wrd placs of cailbeaton
A This Carificatian is truceabis 1o the intemational System of Und maintained tougn:
~National |restilut of Stnaands and Technology (NIST) , The Lnked States of Amedce
~Tachnoiogy Pramotion [Thalland-Japan), NEC-ONSE Accredsed o, Calismtion DI0Y

Calibrated by :  Somchai Cummwor

Issi0 Date | 07 Junn 2023

14| Chakrl Wisawwanjua

| 1 Pomihipoa Tameyaiul

| Wiporm Tantiyawist

wenanslunuR
v 0316275

Page.: 2 of 2
Result of Caiibration:- Bafare Adjustment
Function: Hurnidily Messurament
Raferonce Standard e Uncertainty
Temparature Humidity Roading Errar of Measurement
[~} SR, (R (MY (2MRH.
a0 401 5% 148 1.6
‘0 B0.0 &8 6.0 17
60 0.0 78 20 19
Result of Calibration:- Alter Adistment
Funetion: Humidily Mrasarement
Rafaronce Standard e Uneertainty
Temperaturs Humidity Reading Errar of Measuremant
("G (WRH) (BRH ) [aRH ) [E%RLH)
26.0 A0 a8 (2] 6
5.0 B0.0 L) 0o 17
250 BOO 72 A0 Ak
Result of Calibeation:- Without Adustment
Function: Tamperatire MassUemant
Standard uue* Uncertalnty
Tamperature Heading Errar
I'Cl "c) (i)
18,987 200 oo
30016 00 0016
30844 320 1844

ULC* : Unit Undar Caliteation
Tt reparted uncerainty of measunmant was base on standard uncestainty muliiphad
by coverage Esclor ko= 2.00, providing conlidance kel apprasdmalely 5%,

-olo-

At
ionshieayey

Udamisik A1 Sukfmmyic Aoad. Bangehok, Phrakhariong, Bangkoh 10260

m United Analyst and Engineering Consultant Co,, Ltd.

EXCE

kil A bl RO st e Y 2021
MULTI-POINT GAS TEST REPORT
pmen s tlyzer (NOZ) <21 i
[Manufactirer Thems Scientific Sarial Number | CMI87036 |emzzsammar
Diaxide (50:) [11.68 Tharma Saiente
: e Thermo Soeilc
Mitric Dxlda | 45,54 . 145 o
Carbon Manoxide (OO [164.8 al Humber LLEDS40071 B
Cylineer to. EBO141E p  Datw lune 21, 2024 Jm-u o
Ref. Value | Rasd. HOX | [% Error ] [Res. Time (min. ]
(opb) | (pob) P v | e, ises i)
il 15 150 5
100.0 100 1003 0.30 030 a.30 5 [% Error | |Res, Time (min.)
2000 2.9 0.0 0.0 045 0.45 5 [ g
30010 3a1, 3010 00 0,33 033 5 00 g
4000 402, 4022 220 .55 055 5 E 610 5
] Stope | Avaraga 0.63 5 Level 4 30 ENE] 3013 130 [k 043 5
LO00 1.002 760 [Criteria 5.00 W Level 5 400,00 anLs A401.5 150 0,38 [E] L3
1000 1002 0760 | " Siope cept_ | Average o 5
NOx Looo 1062 fLa40 5,00 Ll
NG LO00 1.602 o0 |
00 1Boo S .40 LG 400 oeo
1 450.0 5 Point e
2 450.0 B Ref. HO. 0y 10, Cal | Asad. NO, | Read NO [Res. Time [min.
3 4500 s 1 4500 1000 100.0 5.1 3536 5
F 450.0 200.0 200.0 200.2 2476 5
; e sl mmz B:" = z 3 450 3000 3000 J01s A5LE 1503 5
—é.% = e 4 500 ADLD 4060 AE 5.1 483 s
ROl NO_ | Rea. WO,y [R8ad. N0, Canvert HO == ESE Siope | 100 1200 R L0
1 450.0 /L 4515 1005 TN K PPy — e =
e aE e B i -
- " > = 2 450.0 466 4454 1.8 ) y
4 4500 5.0 56 3856 96.9 = = i iy = ve s 10
oy . y a 4477 400 1000
Calibrate by /?‘-YJ’M"W ‘Antofot Apprave by géﬁ‘“' h-

Calibration Date ;/l}_ i Approved Date ‘J-L"Jy 2e2.3

wnms'bianu

Approva by l’/fl""—"‘ )

omomaie 2 Ty ly 25

4500 418
Calibeate by J}!‘Ojfﬁ"l/%magw'
canbeationDate /3 /74
wenanslumuR




United Ang and Engineering Consultant Co

MULTI-POINT GAS TEST REPORT

Tast Dabe + Mar 16,2023

Equipment : G r (0] Mode ¢

Manufacturer : Thermg Es Serial Number :

Stangard Gas Concentration

o {504} 4.6

Jun 212024

Multi-paint gas test data

Analyrer ﬂI=P|-ﬁ'f |

by Difference Error | Parcent Errar| {0 Error ]
PRb)

Reference Ualue (ppb)

0.00 [

.31

MULTI-POINT GAS TEST REPORT

Tast Date : Apr 21,2023

Model © 42

Sarial Number :

Gas Analyzer ||

Equipment :

Manufacturer Therm

Dilutor Detail

Standard Gas Concentration
I vide {507) 44.68

4504

%a4.8
ERI143262

Juri 21,2024

Multi-point gas test data

Raforance Value (pph) """"’;:;:,“""" Difference Eror | Parcent Error|  [8h Error ]

Calculate by

1 ' 1ol '
wnanslumunu wnaslumuny
| gineering Consultant
At Bpeciulty Gusey ¢ | it Fioae). Ba
Lirgas T, L - - 2
Eequ Unile: " Te
Lrachum, 30 2

MManm

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Par Mumizer: EO4NISEC1EAT1D Refergnce Minber. 122402 136167-1
Cylnder Humbe:: SE1L3ET Cyllnaer vaolume: 1442 CF
Ls=aralony: 144 - Durbam [SAF) - NG Sylinder Pressure:  §M15P5 3
P3P Yurr aar: Az’ “alve Outlet 860

33 Cade: GOND MDA B2, BALK Ceniizalion Date  Jun 2, 23
Expizatlon Oate: Jun 21, 2024
TS

ANALYTICAL RESCLTS

Componerd Reguestad Acluyl Frolacu] Total Ralkativa Ansay
Medhod Ulucertainty Daisz
HEX S500 5Pk AL PP 3 #% 3T Tiaceabn MR, AL
HITRIC 2152 4300 =Pk 4144 PRLY =] ABMST Tracaabie 280 LT DG
%-LF JACICHINF 4260 3Pk 465 PP =1 i1 45 hIST T:accade AN, IE T
CEABDH MUROAICE 1060 =R e A PRI 51 1 DA RIET Tazeanls At eR0g]
NITRTGEN Bakarca
o —
CATTERATION STANDAR

Cencepirafion Unyyriainky Expiration Data
44 47 PR MITRIC CHIDLkI | ROSEN Fah lii 3632

PER 1238 981 PF HITHOGEY TRORICDSIR Frel 20, 2031
Gg £3142303B102 REI5E6 £.34% PR MITRIGER LICXIDSHITROGIN Fah 12, 2029
L 161103 CCardrr A3U0E FPM S FLS CICKIDESITROSEN RRTR P

Mo 15, 2065

LLAM2T7 930 5 FRM SARBCN MONLXIDEN TROSEN

InstrimendMakcileds] Aalalytical Princigle Lazd Multipalnt Sadlbeatiar
Wiadul S100 SHRAANT 333 GO FTH A A
Healnl 5700 HRIA01122 WY FTIR. Ao 25 2081
Medlel 5700 f1-ANAT 223 MO2 FTIH Aundo, zad

“Licinl £700 4RANBITID 0% FTIR 0. G
———

Trad Dals Auailable Upen Raquest
OTES:PO 32 1012507

SR0ST AT 220k

ML LR

The analytical sest wyults reported on this certificaze rafase uny
the cyhnder number sprecifze a5ave. This canclucos the test répart

{ACCREDITED)

CERT 3nB01

IenaslmRLRY.

Approved for Refease

MULTI-POINT GAS TEST REPORT

Tast Date tApr7,2023

Model ¢ 43C
Sarial Number : 43C

Equipment :

Manufacturer : | Instriamant:

NTIFIC

Madel

Serial Num

Multi-point gas test data

Anaiyzes DisplaY | osterenice Error | Parcent&mar | [t Error]

Reference Value (ppb) {ppb)
| ]

Calculate by Apprave by
{1

i

wnaslumun




MULTI-POINT GAS TEST REPORT

TestDate  :Mar 7,2023
Equipment : Gas Analy: Moded :
Manufacturer : Thetrmo SCIENT Serial Number :
Stondard Gas Concentration Dilutor Detall
(3 44,66 oM
45,94 FAM
PEM
9648
EBO14

Jun 24,2

Multi-point gas test data

OO0EET4

herma SCIENT
146
1180

ue (ph) Anabyzer

Difference Error |Percent Eror

[% Error ]

| Display (ppb)

| Aversge

Analyzer Displsy

| 040 |
T

[Multi-Paint Gas Test Chart]

MULTI-POINT GAS TEST REPORT

Test Data : Apr 4,2023
Equipmant : Model : 430
Manufacturer | Serial Number ;

Dilutor Detall

Thenma SCIENTIFIC

Multi-point gas test data

Analyzer
Display (ppb) |

3 4 ! —-—
£ | S
3 1 | S—

wnaslumuny

g Consultant Co.

chak, Fhrak B

Test Date 1

Equipment :
Manufacturer

MULTI-POINT GAS TEST REPORT

Apr 4,2023

Model :

Serial Number :

Muiti-point gas test data

1180540071

Analyzer
bisplay (ppb)

T ]
Difference Eror [Percent Error

[#h Error |

wnanslumunu

Altgin
irgs
o United
Lrachum, 30
Higasan

Speeialty Gusry
54 L

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Par Mumizer: EO4NISEC1EAT1D Refergnce Minber. 122402 136167-1
SENLIIGE Cyllngar valume: 4. F
144 - Ourkam [SAF) - WG Syllder Pressure:  $115P5 5
Az’ “alve Outlet 860

SN NDY 302 BALK Cerifization Date
Expirallon Date;

Jun 21, 2024
ey ST

Jur 21, 2021

ALYTHCAL RESCLTS
Componerd Reguestad Acluyl Frolacu] Total Ralkativa Ansay
Medhod Ulucertainty Daisz
HEX &S00 5Pk 4595 7P kil +014% M3T Tiaceabn MR, AL
HITRIC 2152 4300 =Pk 4144 PRLY =] ABMST Tracaabie 280 LT DG
%-LF JACICHINF 4L.60 Pk 465 PP =1 + 145 hIZT T:accadn AN, IE T
CEABDH MUROAICE 1060 =R e A PRI 51 1 DA RIET Tazeanls At eR0g]
NITRTGEN Bakarca
CATIERATION STANDAR!
Lut 0 Cylindgr o Concepirmfion Ungeriainty Explration Data
% CLTIBIGD 44 83 PRK HITRIC CHIUkkI I ROSER
1250 Cashian A.31 PP HITHOGE TROKICCAIR Frel 20, 2031
31473036102 REI5E6 &340 PR HITRIGER LICXIIZBITROGN Fah 12, 2029
1611023 CCardrr A3U0E FPM SLLFLUR CIORIDEN TROGEN AT a0
4EN 12 LLAM2T7 830 5 FRM CARACH MONLAIDE N TROGEN
M cr 3
AL EQUIPMENT
InstrimendMakcileds] Ailalytical Prncigls Lazd Multipalnt Sadlbeatiar
bbbl i
Wiadul S100 SHRAANT 333 GO FTH A A
Healnl 5700 HRIA01122 WY FTIR. Ao 25 2081
Medlel 5700 f1-ANAT 223 MO2 FTIH Aundo, zad
“Licinl £700 4RANBITID 0% FTIR - 00, B
——

Trad Dals Auailable Upen Raquest
OTES:PO 32 1012507

SR0ST AT 220k

TN Pk

The analytical sest tyults reported on this certificsze retaze uny
the cylinder number specifze asavn. This contludes the tes repart,

{ACCREDITED)
_ { CERT 30BZ01
Approved for Refease li)nﬁ'}ﬁu‘iimémﬂu'




THAT METEOROLOGICAL DEPARTMENT
4353 Suklnmyit, Bangn, Bangkok 10260 Tel 05]-454-2004,0-230940 468

Calibration Certificate

lssied by ! Callbralion & Test Section - Meteorological Instruments Bureau

i of fssue 23 Febrary, 2024 Cenification Na. 09824
Pago: L of &
Ohject = Wind Spaed & Wind Direction Dafta Logger
Manufacturar SCARLETITECH
Tyee w2
Mg Cade ‘Wireless Riconer 21110R0062
Wind Sansor 211107052
Cusfomer United Analyst and Enginesring Conawtant Co. Lid,

B1 5o Uidomsak 41, Suknumy Road,
Bangchak, Prakanong, Banghsk 10360

Calibration Conditon = Temperaters 251 °C Baromwtric Pressure 10085 hPs

NATIONAL STANDARD WIND TUNNEL + Wingl Alaft Pieting Board
Micromanometisr  Thasdar Friedrichs FC014 Sara Mo 6310118 HODK GAGE NO 1425

MLET Test Referance Number 7317241460 + Staraprd Valoginy

20+ 00 miaec
Uit=asanic Anemometes ModEl DA-550-3TV

ranr TR-BOAH)

el Number 110730029 - (sensor 120629588)

JAPAN QUALITY ASSURANCE CRGEAMIZATION +SRancand Yelock

0 - A0 minee
STANDARD THERMOMETER Theodor Frednch - Gy Mo B3RVI4 Wet Mo, B3804
testa, Incto §45 Serial No, {E84R057 Thermoschneicer Mo 818802

STANDARD SARCMETER

qltal Baramater Vaisita Type PTER20 No. V122

ﬁ;,-;r Baromater Vaisala TMDDI

Calibrated by [\H}mr&\ SI‘IE
Mr, Watcharapal Subwat s

Mr, Py

Wechanical Erglneet

THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok (0260 Tel 081-454-2004,0-2300-0469

The Result of Calibration

Cetification Mo 098124

22 Februnry, 3024 Pege -2 of 5
Standard HOOK GAGE MO, 1424 TEST ANEMOMETER
Ubtramimle Anemameter | Pressum | Vo] Veleely Veloslty Correctlon
miveg L= T T mises e
146 - - - Lo o
342 = - = b o0
S0 - - . 50 0,00
704 = - = T 00
202 . e a0 0oz
a2 - . bd i oz
1201 L . L 134 LR}
1501 - - = 150 (L)
17.02 - - = 169 12
n.0m - - E 199 2
Wind Aloft Plefting Board,
US.DEPARTMENT OF COMMERCE WEATHER BUREAU
WIND DIRETION TESTED WiND QIRECTION
[/} o
g0 e
180 180
2m

Culibsd by ¢ Nﬂ%ﬂuﬁ\

Mr, Watchimnpol Subwar

Mechanical Engineer

THAT METEOROLOGICAL DEPARTMENT

4353 Sukhumvir, Bangnn, Banghok 16260 Tol 081-454-28040-2350-0460

The Result of Calibration

Cenificarion No. 098/24

22 Febhugry, 224 Page !5 af 3
1
Stiiiilird Barumieler Teglnd Baroffeler Coreclion

Presare Pressie mhar
101054 1w A58
006D 1w nen
10117 1212 029
0T tn2 nir

12 on

1072

1n2.re 13 <
1oaes A2 0,68
101852 M4 48
101438 04 o0
e o 021
Em i a2
01585 01e 014
Rkt i ey
LR 02 .49
101180 10z Q.20

1013 313

101322 03 [
107349 ma Q49
Avsrage .08

Chlibeated by : “ﬁh’tﬂfd’\

Mr. Watcharapol Subwat
Mechanical Engineer

- ; # s
I\& r‘f:uiil‘:“///
Tenanslumunu

THAT METEOROLOGICAL DEPARTMENT

4353 Sukbumviy, Bangna, Bunghok 10260 Tel 081-454-2804,0-2390-0469

The Result of Calibration

Centification Na, 9524

T2 Fehmunry, 2024 Pago : & of §
Swandnrd Barometer Tustnd Barometer Camecion

Pressure Presiury mimHg
5819 58 02
758.01 58 om
758 B4 758 018
15818 75E o
5,09 T [i
753,26 15 028
PEOGE 760 0,35
rant T80 023
FE0.20 T G20
TEILEE 6t 988
TE1A0 ThE -0.t0
TE2.08 T2 0.0E
76186 62 04
761.83 L a7
THA 68 750
TERG T 008
rse1t T8 an
T5ear T
TR TEO a0
(LI E 7H0 018

Hvaraga

Colibested by HWbM:TDL
M. Walcharapa|  Subrwat

Mechanical Engineer




THA!T METEOROLOGICAL DEPARTMENT

4353 Sukbhumvit, Bangna, Bangkol 10260 Tel, 081 ~454-2804,0-1390-0469

The Result of Calibration

Certification Ma. 09R/24

22 February, 2024 Pape ¢ 5 af 5
Btandard Temparsiew Senser Reading
Tamp. Repang | Corractian
‘c ‘c e
52 a8 82
03 a0 3]
1648 15 o4

Callbinted by : ]‘M

M, Writcharnpol Sibwot

Modinrical Enginecr

Lﬂﬂﬁ'l‘ihiﬂ’]ﬂﬂﬂ

THAS METEOROLOGICAL DEPARTMENT
4353 Sukbumvit, Bungns, Bangkok 10260 Tel, 01-454-2604,0-2390-0460

Calibration Certificate

lessed by Callbration & Test Section - Matecrological Instruments Bursau

Dote of lsspe 22 Febonry, 2024 Certificntion No, 09724
Puge 1 of £
Chject t Wind Spead & Wind Direction Data Logger
Manulacturer SCARLETITECH
Type WL-21
Mg Code Wireless Recetver 2112DR0DBS
Wind Sersor 2112070068
Cusipmer Lirted Anatyst and Engineering Consyltart Co. Lid
81 5ol Woomsik 41, Sukhumit Road,
Bangenak, Prakanong, Bangkok 10260
Cailbration Candition %4 %¢ Prassurs 10088 hPa
MATIONAL STANDARD WIND TUNNEL Windt Alofl Flotling Board
Microranameter Thenoder Friedriahu FOO14 S8nal No. 2330118 © HOOK GAGE NO 1425
M.IST. Teal Referance Mumber 731241460 Smnolard Vesogiy-at 20 - 30 misec:
+ Ultraganic Anamomgtsr Madel DA-B50-2TV [sensce TR-20AH)

Sarial Number 110730028 (sensor 120820586)

FAPAN CUALITY ASSLIRAMCE OREANIZATION Stanoiard Valoaky o 0 « 0 migen

STAKDARD THERMOMETER Theackr Friadnch @ Oy NoS3B0E4 Wet Mo, 8383/04

lesto, feato 645 Senal No.

 Themuaohnesser Ne. 918802

STANDARD BAROMETER Digital Barometer vasels Typse PTEI'!’-':_M H1RIME
s et A
sala Typd B 1
\
Calibruted oy ; H Sl?ﬂ{'d.
/ .
I, Watchuropal Subwat z!r. Pighod Hramst

Meclmiiza] Engineer |

THAT METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Buognn, Bangkod 10260 Tel, 0§1-454-2804,0-2390-0450

The Result of Calibration

Contification Mo, 097724

22 February, 2024 Poge - 2 of §
Standurd HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrusnnie Anemsesider | Press | Yacemm| Velociy Welnewty Correction
i e miser misee
1.00 . - - 14 .00
3.0 - . 19 01z
5000 . . - 449 010
04 = 70 0064
9.0 - . - a0 (I3
.oz - = = 1o o
13.01 > . - 130 0.1
1501 - - . 150 o
17,02 - - o a2
2002 . - . .0 [ 1]
Wind Alah Piesting Board,
USDEPARTMENT OF COMMERCE WEATHER BUREAL
WIND DIRETION TESTED WIND DIRECTION
¢} a
8o L: ]
180 180
27

Calibrated by | Lbhm

Culibented by wbnfﬁk

Mr. Wascharspal. Sobvwat

Mechanical Engineer

THA! METEOROLOGICAL DEPARTMENT

4353 Subdrumyit, Rangmn, Banpkok 10260 Tol, 081-458-2804,0-2309-0460

The Result of Calibration

Certifiention Mo, (97724

32 Februiry, 2024 Poge | 3of &
Btandurd Barametor Tested Barometer Correctian
Preszure Pragsura miar
010.84 019 016
101060 011 040
RAER A e wn
3.7 1012 gy
MLF 1012 a:m
101226 oz =]
10TE 1013 an
012,95 mz 0.95
10738 1na D48
148 14 0.8
101575 1018 0.
1018402 e om
1D1€ 0.4
1015 Q.65
01,081 g 040
1011.80
2481
101322
101348

Mr. Wurchnrspol Sutwut

Mechunical Engineer




THAT METEOROLOGICAL DEPARTMENT

4353 Subkbanyit, Bangma, Bangkok 10260 Tel, 081-458-2804,0-2309-0459

The Result of Calibration

Certifieation Mo, 18724

22 February, 2024 Puge :
Stundard Barometer Toaed Barometar Cameion
Preasure Presiurg g
54,18 6l o018
TBA01 758 o
75,84 THR 84
THLH0 ki 183
769,29 758 o2
160,25 758 035
75385 56 fhas
1,17 Tk 053
TE2 T} 020
TE0,68 THI a5
TE1SD TH2 -0.10
TE208 62 008
76196 e 00
7618 T8 At
76 6% 75
reag 58 ]
a1 TEG 11
rEa8T Ted 033
il -0q
75018 TEd 0.1%
Averape

Calibrated Ty | Hﬁjﬁ%

M, Watshampol Sibwal il & tata
pal Sl Iiratiop, & Test S

Mechunical Ergineer "lﬂrei'i_ﬂi;siﬁ ) _'jgn

The Result of Calibration

THAT METEOROLOGICAL DEPARTMENT

4153 Sukbumvit, Bangns, Banghol 10260 Tel 081-454-2804,0-2398-0469

Certification Me. (97/24

22 Febiuury, 2024 Puge : 5 of 3
Standard Tampatatura Sansor Reang
Temp Raading Camsction
e c C
53 a5 12
03 ki 2.3
158 16 o3

Culihrmted. by - ] 1 1

Mr. Watcharapal Stbiwal

Mechanival Engineer

NN ATIVE INSTRUSENT CALIRATIOR LA

IRIVATIVE RSERLMENT (o, LTS AL (I iE

0 ARONY L, TN A B TARIM IS AN AR
AMTTIOE AR BP0 1 SABITTE TIAKAS PRUIYINL T 1558 THAILASD
THL i | PAN Goh a1 | 0T
Certificate of Calibration
Cstomer
Nt : UNITED AMALYST AND ENGINEERING Certificate No = 23-ACT-1]7
CONSULTANT COLLTD, Request No - Reg-2023-1 546
Adddress #1 Sol Usdomauk 41, Sukhwmvit Road, Bangehak,

Prakonung, Rangkok (0360
Unit Under Calibration Details
Messarerment liem Agoustic Calibratar Class ]
Muanufacnhorer 1 SYANTEK Hange : 94, |14 df [ 1000 Ha
Musdel LAWY 36 Immmumene St ©  Usenl

Sorial Numhar 167224

n UAEEFM. 17112564

Calibration Envirenment and Detuils
Temperatuse 1 2321°¢)
Humidity {50420 %RH )
Barometric Fressure {1013 #1040 bPa )
Recelved Thie - 21 July 2023
Caliration De : 4 Augum 2025
Loecation of Calibration : LAB | Acoustic

Calibrution Procedire ~ Ia-bouse method CP-ACT-02 baaed an [EC S43:201 7 Electroacoutics - Sound calibrators

Reference Standard Maodel Seriul Numher Traceahle e Calileenthon
Soued Calibrstor SV 35A SRITY EEI 3| May 2024

THID Multimeter s 1047763 NIMT 3T Janunry 2024

Tracenbility This certificate providoes traceabslity of measurement o recognized nations] stmndand, and 1o the

reafizapon of the inermationnl Sysiem of Unis (513
Note
The repormed uncersainey 18 basod on siandond uncenninty muliphied by the Coversge Foceor k=1, providing a level of

canfidercs appraximately #5%.

Cnfibrated Ty ¢ e
Mr. Noppadon  Lisngan
Service Culibration Engineer

Approved Ry : an
M. Pacit Mathavorm
Calibrtion Engmeer Supervisor
Ixsue Bate 4 At 2023

" iendslimunu

The e et ooy o o pees o, T pam i gl e by [ per—_——

INNERATTY

INETILMEN

IRNOVATIVE BT

TEL R 580§ PN

ALTRRATHIN |AK
T AR TS

ATEHD 11, S0 SESTINAKEINN 11 TAMERIN IANG SAFT,

B e

[T ———

Pl d

Kannd presaure level

Certificate No - 23-ACT-117

Request No - Feq-2023-1546

Calibration Results 1 Without Adjustment

Culibration Hangs Without Adjustment (dB}

Adjustment (dB)

Uncertainty | Accoplanee Bmh

By Measured Mensared Errer [ddB) Class 1 { & dB)
94 4B 1000 Hx 3 - i3 (=1
114 R 1000 He (IENE + o s 01s
Frequency of Sound pressure livel
Calibration Range Without A Ad] Avcrptuncy limdl
(i Memred (Hz) | Error (%) | Messured (i) | Ereor (%) (=% | Chass 11230
24.dB /10 Ha 1000400 o 0.
114 4B/ 1000 He 100,060 e ()

Total Harmonic Distorton plos Noise of Sound pressure level (THDSN %)

Calibration Range Withuat Ad] ¥
{Hz} Mensured (4o Mlensured (%) (4%) Class 1{ 4 %)
R 1000 He 026 = 4 14
114 dB 2 1000 He 03K = {halh 15
Naote 1
End of Calibration
The surtu s sl

- iendislumaunu




Calibration Certificate

Cortificate Number 2023003657
Cystamer:

Usited Analynt and Eapineering Comudtant Co Lid
N, B S Udvmuk 41, Sokhumvi Road,

Mangchal, s Khunsng,
Panghok, 10260, Thailamd
Model Numbor  LxT1 Procedure Numbar  DOD1.6384
Sevial Number  DO0T3D1 Technielmn dacab Canre
Tost Resulls Pass Calibration Date 23 Mar 2023
Callbration Dus
s
Initial Condition A= Manufaciisal T it 2386 G £025°C
Description SoundTrack LxT Class 1 Humidiry 434 SRH ¢ 20%RH
Clags 1 Sound Leved Mitar Sfatic Prassura BE02 kPa  +013kPa
Firmware Ravision: 2.404
Evaluation Mathod Tustod with: Data reparted In o8 ra 20 pPa.

Larsan Dievis CAL207. 8N OB
Lursan Davis PRMLET1, SN 077636
PCB 37780 SN 304263

Lursan Davis CALING, SN 5078

Comphant to & iMcali i iha fallowing slandams when combinad wah
Calibrafion Cartificats fram procaduse D0001.6378

TEC 80651:2001 Type 1 AHEL 51 4-2014 Class 1

FEC EDA04:2000 Type 1 AMEL51.4 [R2006) Type 1

1EC 612522002 AMS| 81,17 (R2009) Chiss |

[EC §1260-2001 Class t ANSI 5178 (R2007)

IEC §1072:2013 Class 1 ANSI 1,43 (R2007) Type |
Ismang it cartilins St S inErument described above maesly o axeedy as wtatad in the

{uninss otharwisa nofad) It has hean nabbatad wning massurement siandands nacebie io te Intemationnl Syabom of Units [81)
through the Naticnal nstiuin of Standords and Technalogy (NIST), ar aier nafiansl messurmmant vatitutes, and meets the
Fequiremects of ISOITEC 170252017

Tawt with u 1 im the amn ds withan this ¥'s scope of
The quelity system is regatered to 150 59012015

This ealbeatian e urdk under ieal jo the i = sandurds and dkl not Invalve mny sampling plns o
compialn, Mo Alewance hos heen made for (he nstabiily of the st device due o use, ime. #lc. Swh Slowsnoas would b e iy
the cumlomar a5 nosdod.

The h th 15T Guide 10 the Exaressian of Useantainty i Measuramer (GUML A

coverage factor of sppraximaely 2 dipma (k=2) his been appied 1o the standard urcertaity io expross Ihe Sxpanded uncerisinty at
apprximately B6% confidenos ivel.

Thiis repon mary not e reproduced, @xsept i W, unisss pamesson for an sppraved L writing
from tha organizaton isauing s report.

Camaction data from Larson Davis LT Memuul for LT & o, ITFLO Ren Firemuaen Varsion
405, Hr9.0810

Far 14" micraphoass, the Lamon Davis ADPO2S 1747 50 112" aduptor is used with thi callrstors and the Larson Davis ADPOSI 14 1o

| RESGN DAVTE - A PLA DTVSION
®LARSON DAVIS

10K | West R20 Morih
Provo, UT 840601, Unised Strtes

Cartificate Number 2027003657
1/7* pedapior b med with the granmphfier

Calitmaton Crach Framusncy: 1000 Hz. Rafeunce Sound Prissos Laved 194 oF r 20 uPa

Parindc losis i ol in with wddures from 15D F1A72-3:2013 1 ANTUASA 51.4-2014/Perid.

Puttnrn sppecval for IEC §1672-1 2013 / ANSIASA S1.4-2014Pan 1 T chi B
{FT8) on 2007-10-06 refenance rumbar FTE-1.72-4034218,

The sound level moter subostied for testing sucoesstyly completod the panadic iests of IEC B9672-32013 | ARSUASA 51.4-2014Part
A, for the ervvronmental condfions under which ho bests it A i mublichy wenilable, i

Tasling organiestion mspansble for approving the results of pafer-eal tests padarmed n with BEC BYETR-2d013 ¢
AMEIASA B 42014FAN 2, 1o camarsirnts Pl the moded of souid Invel metss by conformed tn the cans § specifictions in €5
BIGFEA 2013 7 ANSIASA 51420 14Fan 1; the sound leval mater submithed for festing canforms b te class. 1epediications in [EG
BIT2-1:201 31 ANSIASA B1.4-2014/Pan |

Dessription Cal Stamilard
Rintwis Thavia TALTS] Bl Tiaity Dl 0250509 001250
Flart Spieniific 2626-1 Tempersre Probe 0230824 0TI
Larmais Thavis (ZAL90 Acoustio Catibeios 20230721 T
Larsons avis Mo #31 4222 oL
PCH 377413 172 inch Propodanmed Pressun Micropbone 20240006 106 07185
KBS DE360 Uk Low Distartion Genémtor AR-00-29 . X 07635
Liarwan Thavia 1727 Presingilifier fiar Mode 31 Type | HN-002%  2N-0-28 PUBOOOHTE
Acoustic Calibration
Measured acoordng (o IEC §1672-3:2013 10 and ANSI 51.4-2H4 Pan 3: 10
L = naded
Meusuremmi Tear Rewibt ifB]  Lower Limit Upper Limit [dB, h..
I ¢ Lisit [40] W
1000 He 4.0 11580 1420 04
Loaded Circuit Sensitivity
et Messly Lawer Limil Upgrer Limit Expanded
M i
. [BreiV/Pal  (@Brel¥iPal  [RmIV/P] Useeriviaty [d8)
1000 Hz 4952 S2A4 4433 o4

— End of medsurement rsibis—

Agcoustic Signal Tests, C-weighting

Messsad scccading o IEC B1672-52010 12 ond ANS| §1.4-2014 Part 3 12 using a comparison coupéer with Uni Undsr Tast

Tmsude

{UUT) and refsrence SLM using slow tme-waiphted sound lével for complance to IEC §1672-1:2013 5.5, ANS! 5142014 Pan

148
A ; 3 : Txpaaied
Frequancy [Hr| Test Rewnlt [(B]  Expeeted 8| Lower Limit (@] Upgper Lt [d85] ” ¥ K8
125 0T 020 120 8 0.z
10 018 0.00 70 o7 023
B0 <384 -3.00 -L.50 -1.40 03z

= B of messurement resubis—

Rl
FPass
Pass

Pass

FARSON DIAVIS - A POR THVISION
1681 West K20 Noeth
Prova, UT 84601, Undied Simes

SLARSON DAVIS

TH6-624-0001 B DYYIRN 716-684.0001
MIIAIITIAET IS U0 B4 Dies 0 TLRITISSTIA Page Told LR B
. .
wenanslunuR wenanslunun
Cartificate Mumbar 2021003657 '
. . -
Seltgeneratod Noise Calibration Certificate
Mesured scoording to IEC G1672-5: 2013 111 and ANS| §1.4-2014 Part 3: 111 Omcillicate. Mumies HITI000IL
N E———— Vitest Aralyas ad Engemersing Comutiant Co Lt
Aewaighoed AD.BE Mo, BE Sui Udonmnk 41, Sakbmmvie Romd,
Busyehak, Plers Khanong,
— End of mesaurcment resibis— Bamighok, 10260, Thaidsnd

Model Number  LaT1 Procadurs Numbsr  DO001.A378

Serlal Number 0007301 Technician Jacob Cannon

Test Results Pass Calibration Date 23 Mar 2023

Calibration Dua
Initfal Condition  As Manufactrad T kg 258 O st
Description Sound Tk LaT Class 1 Hurmidity 403 %RH =20 %AH
Class | Sound Level Meter Static Pressure. 8612 kP =033 WPH
Firmmwore Rewsionr 2404

Evaluation Mathod Tested elecirically vsing Larsan Dves PRMLET1 SN 077858 und 2 12.0 pF capaciter o semainte
microphane capacianca. Data reported n 8 re 20 4Pa assuming & microphono senssivity of 50,0
mviPa.
Commgliznt 1o M and e follmwing standards when combined with

~ End uf Heport-

e —

| RRSON TIAVIE - & P8 DIVISION
16R1 West 820 North

Provo, UT #4601, United Sigees
THh-R 00|

SLARSON DAVIS

ALANTIEST 1 Fage 3ol 3 TRION B4 s 5
.

wwnanslunuRy

Calibration Cartificate from proceduns 00001, 8384

IEC G0&E1:2007 Typa 1 ANSI 51.4-2014 Class 1
IEC BUS04:2000 Type 1 ANS| S0 (RI00S) Type 1
IEC B1252:2002 ANSI 51,25 (R20NT)

|EC B1672:2013 Cless 1 ANSI 5143 (R2007) Type 1
IEC 61280:2001 Class 1 ANSI 51,11 |R2009] Class 1

tssuing lab carifies thal the instrumert described sbove meets or escesds sl specifications as stated in e referanced procedure
furdsia ciherwise noted). It has been calbraled using Aratenbde lo T System of Units |21}
Eragh e Nerional Inalitite of Standands and Technology [NIST), o other natonal measreman instfuies, and meets te
ety ol FSOMES 170251017, Test poirits marked wilh & £ In the uncertnnlies column de nat il wilkin this lsboraiony's
s00pa of scareditation,

Thas quality syslam is raglstend b 150 20012015

Thin coftrafion 8 0 direc comparison of 0 unit undor tas 1 the listed reforonce standards and did not invahe any-sampling paas o

complele. Mo allowance has been imade for the instability of the test devics dus 1o use, fime oic. Such Alowances o bo made by

the cusiomer o1 peaded.

T camyputad in Wil Miep IS0 Ttk A e Expramsban of Uncuria iy in Messursmen [GL) 4
ooverags foctor of sppoximatety # sigma (k=2 has been spplod fo the sterdand enosreaEnty (o aspess e aiganded unrceriginty 8|
appraxenalely 95% canfidence level.

Thie rapart may not be reproduced, axcsol in full, unless permission for the putiicalion of an anproved absiract is oblained n wrifing
froem sha ergarizntion issulng i nagart

‘Comection data from Lason Davis LxT Manual for SoundTrack LT & SouncEspen L, [TT0.01 Rev O Sapporting Frmuwans Virson
4.0.5, 20160810

Caliration Chack Frequency: 1000 Hx: Referance Scond Prassure Lavel: 114 08 ra 20 uPs

LARSON DAV — A PER DIVISTON
VK1 Wes 820 Narih

D, LT B4G0L, United Snaies
The-684-0001

I

BLARSON

Ll

00,8418 B ]

Lanms'lu'muqu




Certificate Number 2023003637

Seandards Used
Pudariptien Cal ate Cal D
Bl Seveniific 2676-H Temperate Prbe DS 20525
SRS DS360 Uhra 1 ow Distartion Oeserior 20319 J023-03.29 *7035

LARSON DAVE - A PCR TVIRITN
1681 West 820 Nerth
Prova, 7T 84601, Uaited States

®LARSON DAVIS

Certificate Numbar 2073003537

Z-weight Fiter Response

ud

Deviation (48]
&
L
o
o
N
L
.

[2p] whe pumioy

' 1o o w0 1o0g 00
Frequency [Hz]

il DOEE o L L) e Lppertann

Elegtrical wignal tes of reguancy weighting perarmed aocondng t [EC G1872-2:3013 13.and ANSI 8142014 Perl 3 13 for sampliance to
|EC 8167212011 5.5, |EC B0851:2001 6.1 and 2.2 IET SOA04:2000 5 ANSLS1.4: 1987 (RIN0ETE.1 and 82.1) ANE| B1,4-2014 Parf 1. 5.5

Frogsescy (1] TetRob(65]  Deisteafal]  Lowerlmic [l Upper ek jan Umf:’u“[:;‘l Hewh
£31 044 0,44 -1 0.33 n1s Pass
8410 004 0,04 a0 0,30 015 Fass
125488 = 0,04 -0.30 0.3 BB Pass
251,10 4 004 .30 030 015 Fase
50,18 .02 002 .30 030 018 Fass
1,000,00 0.00 0.00 .30 .30 ®15 Pass
1,085,26 .02 0.0 A1.30 ran ©35 Pass
388107 oo o.og -0.30 Lag (1% [3 Peas
784328 03 oo .30 ik i} 15 Puag
15,848.03 -0.08 .08 D42 .32 5 Pass
16,842,652 -0.37 0.37 0.8 041 0.15 Pass

~ End of measurement resli—

LARSON DAVIS - A PCR THVISION
1681 West B20 Nowtly
[rov, UL 84001, Unaived Sintes

LARSON DAVIS

T b-E34400 1 HbwiBa401]
HELLITI N Page 2ol ¥ N0 S407 D ] HREEITI Pape 3ol % N0 56T Tew O]
f .
wenanslunuRy wenanslumuR
Corfificate Numbar 2023003632 Certificate Number 2023003632
A-weighted Broadband Log Linearity: 8,000,00 Hz Peak Rise Time
I‘: Pank rime b partanmed scoording 8 EC BGEST;001 8.4 4 and ANSE 51 4:108]) (R2006) A48
ta Amplioe (48] Duration (g Test Remult [d Lawee liml o) i it
. et fan Wh] Upperkndn gy T
nBl 7] 13785 40 Negative Putss 134.70 133.26 135.26 0.8 Pass
Fom . BT R T Pesitie Puse 134,70 133,25 13525 0,15 Pass
g u 30 Wegalive Pulse 133,75 14326 13526 015 Pasz
S Positive Puise 13 13325 13525 015 Pass
a6 < = = Endl of messuromant rosnbte—
Pasitive Pulse Crest Factor

i -y a0 e i [ e s

Lewvel injocted [dE]

Broadbend levil Sneaily perfommed scoordivg 1o 1EC 5187 2-32013 16 and ANSI 51.4-2014 Pan 3 16 for compliphce o IEC 81072-1:2013
5.5, IEC G0604:2000 6.2, |EC 612622002 4, ANSI 51,4 (R2006) 6.9, ANS| §1,4-20%4 Part 11 5.6 ANS| 51.43 (R2007) 6.3

Level [} Brror (4B Lower Bkt (48] Upper tlmid jall} ":;'I::: Resnls
3700 080 070 a70 w18 Pazs
38.00 .51 470 a70 018 Fass
30,0 043 470 L 016 Pass
4000 23 470 a7 016 Fazs
41.00 05 .70 070 016 Pass
42000 014 &7 070 018 Fasa
43,00 014 .70 a.70 016 Fass
a4.00 .08 070 070 017 Pass
45.00 g 470 070 018 Pass
45,00 206 4170 a7 016 Fass
a7.00 008 0,70 070 016 Fase
48,00 202 070 a7 018 Pass
40,00 001 070 070 016 Pass
5400 a0z 070 o7 018 Pass
.00 004 -0.70 70 018 Pasa
£1.00 03 0.7 o7 016 Pase
£0.00 103 070 o7 018 Pass
T400 0,04 Rii] ] 016 Paus:
Fo.00 .04 0.0 o7 018 Paus
BA.00 0,04 -0.70 070 016 Pass
20,00 -0.03 0.7 070 016 Pass
S4.00 0,04 -0.70 o7 018 Pass
90,00 £.07 070 oo 05 Pads
104.00 0.00 o0 0.7 n1s Pass

1oR.00 oo -0.70 0T 018 Pass
11400 aon 0.0 (x0T 018 Pass
ET] .00 -0.70 0.7 018 Pass
124,00 001 070 o A5 Pass
120.00 o0t 00 on DA% Pass
134000 .00 0.0 070 015 Pass
13600 oot 0.7 o LR E] Fass
137.00 0.0t 0.0 0,7 015 Pass
13800 0o 0.70 om DAk Pags
136,00 0.01 070 0.7 n1E Pasa
140.00 0ot -0.70 0.7 0% Pass

— Emil of mensmremsent reandis—

LARSON DAVIS ~ A BCH DIVISION @
1681 West 20 North

I'rno, U‘Jr'um:\l. Undtee] Sties I-ARSON DA"IS
THG-GEAOL A Pl

L

Lanms'laianu

v 0l

NI

200 ys pulse tests at 2,0, 12.0, 22.0, 32.0 dB below Overlaad Limit
Crust Facior maasurud according o T BOSST2001 B.4.2 und ANSES1.4:1901 (R200H) 8.4.2

Angibibudbe B} Cresi Faginr Teat Hesalt |40 Thanin [ Epuniled Unvertainty [ Rewilt
1685 a LD +0.8) o158 Pass
5 own +1.00 016t Pass

10 oMo +1.50 @15t Pass

126.85 3 0.4 + .80 0154 Pass
5 412 +1.00 Gkt Pass

0 avLo +150 0151 Pass

1835 3 14 + [R50 015% Pass
£ 4113 +1.00 015 4 Pass

0 118 £ 150 0151 Pass

106.85 3 114 + 060 053 Pass
g 09,13 =100 014 ¢ Pasa

10 <107 = 180 [ELES Fasa

= Endl of suemsurvment resubis.
MNegative Pulse Crest Factor

200 ps pulse tests ot 2.0, 12.0, 2.0, 32.0 dB below Overfoad Limit
Crest Factor measured according 1o $£0 806512001 §.4.2 and ANSI 51,4:1983 (R2006) §.4.2

Ammplitude {41} Crest Factor Tt Bewuld (11| Vil i} Espanded Uncertaisty |d8] eyl
136,85 1 VLD +0.50 nist Pass
1 VLD + 1,00 D63 Fass

10 avLo =150 0151 Pass

176,85 3 ERF] £ 050 0162 Pase
5 0,92 €1.00 @153 Pass

10 avio + 150 0151 Pags.

116,85 3 24 + 050 015% Pasi
5 a1 £1.00 2.15% Pass.

10 417 * 150 0154 Pase

106,85 3 .13 +0.50 0154 Past
5 D42 £ 1.00 0151 Pasy

10 207 1.50 0151 Phss

— Enil af niensureiment resilis—

LARSON TAVIS - A PUH DIVISION
1681 West B} North

Pruwar, LT #4601, Undted St
T16-684-0001

®LARSON DAVIS

e Paged ol o )

lﬂﬂﬂ"l’hl'ﬂ'wnﬂ




Cartificate Numbar 2023003632

Gain
Galn maanured sceanding i B0 G1672-3 2042 17.3 and 17.4 and ANS1 81,4204 Pan 3 173 and 174
et et Result S Lo Ml (0] U b (g """"’"m Result
0B Gain .88 92,00 .10 018 Pass
0 dB Gain, Linearity 4113 4030 4170 15 1] Pass
DOBA Low Ranpe .00 =g-1) B30 015 Pasn
DOBA Nermal Rangs .00 q3.20 04 B0 06 Paas
— End of mestnrement resibts-
Broadband Noise Floor
Sell-generatad nolse measured according ba IEC G18T2-32013 1.2 oni ANS] 8142014 Part & 10,2
Measurement Teat Besailt B} Upper Bmit |d0] Reslt
A-weight Nosss Floor aor 36.00 Paes
C-weight Malse Floor FETE A6.00 Pass
T Nolea Floar ez a8.00 Paigh
— Fudd ] memsiremen| resubly—
Total Harmonic Distortion
Meaaurin usirg 100-Ceimve Hisrs
Memtrement Lower Limit |48 Eepamind .
Taat Mosult |Uny 148 UpperbLimielan) ty ) Resslt
10 Hz Signal 135.30 13505 136.65 0Is Pass
THD -86.99 ~5E.00 0004 Pass
THO+N -G 6 -5EL0 0ot Pass

—End of meavmrenent results—

LARSON TRAVIS ~ A PCR DIVIRION
1681 Wt 20 North
Prown, UT #4601, Unined Staces

®LARSON DAVIS

M-I Page ol 8 RN LR et €1

ienanslumuny

Certificato Numbor 2023003632

1/3-Octave Self-Generated Noise

E
2
H
3
3
i
4
s il st oo iR —
Frequancy [He]
Mauvel Syvae o
Thee LM b5 g6t to o e

Frequeney [ILs] st Kol {dB} Upper tiat |di] Tesali

630 L) 2460 Pass

a.00 1638 LK Paan

10.00 1727 2350 Pase

1250 15,38 2300 Pass

1800 1847 200 Pose

20.00 1537 2240 Pass

2500 13,78 230 Pass

.50 2. .50 Pass

Ao 12.0F 2020 Pans

5000 10.80 1880 Pass

a3 10,30 17.60 Pass

80,00 a4t 16.60 Pass

100,00 Ba? 1540 Pass

125.00 nar 1870 Pass

160,00 T80 15.50 Pass

200.00 R 1520 Pass

250.00 T8 15,20 Pasg

315,00 TH9 15:20 Pasp

400,00 B0 1670 Pags

500.00 B.5G 16.00 Pass:

G300 B.04 18.60 Pass

80000 865 17.30 Pass

1,000.00 1040 1810 Pass

1.250.00 .21 18.90 Pasz

1,600.00 11.84 19.80 Pass

200000 1287 20.80 Pass

2.500,00 1375 2170 Pass

3,150.00 Rl 2260 Pasx

4,000,060 1558 350 Pass

5,040,008 10,50 2480 Pz

B,300.00 17.54 25.50 Pasy

8,000,008 1056 26.50 Piess

10,000.00 1051 2740 Prss:

12,500,00 2051 2050 Pass

10,000,00 2147 9.5 Pasy

20,000.00 2248 3040 Pass

~ Enit of measurement resalts—

LARSON DAVIS - APCH DIVISION
1681 West K20 Nomhy

Prevas, UTT B460E, United States
TLAGHA-0001

SLARSON DAVIS

MSIITIRALTE TagrTald T T e 01

wenanslumunu

Certificate Numbor 2023003633

— End of Repart--
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Calibration Certificate
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S 81 Sl Uitk 41 Sl sad,
Thameshih, Plica Khsnony,

Banghok, 11160, Thallam

Modal Number Ly

Procadisre Nigmber

Serial Mumibnr  DOITAM Tachmician
Tast Rewdls Pass Calibration Date
Calitirtion Dus
initlal Conditinn A Manufacirsd Tacperatirs
Dasoription SoundTrack LaT Ciaas | Hurmidity
Class 1 Sound Leva| Ml Siatic Prassure

e
]

Firrmwars Revialor: 2

Evatuziion Mothed Tostod with: Data reportad i o e 20 pfa;
PCBOTTBZ, BN 3443060

Larson Deds PRMLTY. 8N 077837

Lursat Dais CALIET. SM 0100

Larsan Devs SALI00. 3N 3078

eificaions and tre kllowing slandsros when coni
racedure D000

0 Manfacurer
Cantificals fram

Compiiencs Standards  Camph
Catturit

|EC BI65T-2001 Typs 1 ANS 5142014 Class 1
|EL: S04 2000 Typs 1 AMSE 1.4 (F2006] Tymre t
€ 61282:2002 ANSE 81,11 (R2000) Ciase 1
FEC $1260:2001 Chass | WS 5105 (RN00T)

JEC S22 8 Class 1 ANS) 51,42 (H2001) bype 1

N (b certilies Ul 0 aument doss: r anieeds o apeciTontions as sated b

s e noted), 1Lt bess ol wmant swiards tratsable kW letstatonal Sywiem of Ut (51
Wi i Blasanal et of Standars and Tnctinsiogy (WS |, i1 cifiar nata| pessur

mcubements of ISOREC 17282077,

Test paints markod with §

n the umcartalnties cohuma S0 not £ within D labsrateny'a seepa af acoreditation,

H001:2015

Thye iy sy 2 ragizime

o e th st éfsrsees siandants
iy of e Lt e e 0 Lo,

s il
camplats, hio

corace Mot of sggmmimatily 2
applonitaly 3% confiduon il

chsanad i wilbg

et of mit apgroed shi

i o bt heprrdiazmed st b W], ks parimmicin o (e g
wion lasing i repart

carpciion datn Fom Laragn Dywls LeT Mana fer SoundTmck LT & SntExedt Lt 771
405, 20104

Stppuring Firrmwers Versicn

Ber 1" icrophonas, 1 Laran Duvs ADPO2E UA" i 417° scapior is usied Wil e caflormtnrs and the Larson Davin ADPOHS 14" 13

2 ARSON DAVIS

e Page L al3 RN B By 1
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Certificate Number 2021003659
A g Usesd wih I piampl .

Caitation Crack Froqusnay: 1000 He; Refanncs Sound Prossurs Lovel: 114 58 e 20 iPa

wara partomad with procodumn Fam 1EC S1872-5:2015 | AMSUASA 51 8201 aiPar.

Panem apormval for [EC FYR72-13013 { ANSUASA 51 4.200Part 1 compleed by Tnchrinch
{PTH) on 2007-10-08 tafnmncs rmer FTR-1.724034 248

The saured laval meter sunmitied for iy IED BHIT 3 ANSUASA 51, 4-2014/Pw
3, fut ther wrrsirenirantal condmens underwhich the tests were perorme, Aa publcy e, frcm

y resgenably for po iy wecordnnme with 1EC B1672-22011 1
ANSLASA 5142014 2 Jo  agund berved ster fully 1 this cass niEs

WIETE-13073 ) AMSIAEA 514-2004P T, e sound lovel maes suomitten for iesiing corforma i S clise Tapaofiatons in 150
ATRT-12013 1 ANEVASA 5142004 /Part 1

Semndards Used
Dezcrigling CalPte  Cal Mg Cul Mandard
Larson Dhayis CAL29] Residual Tutensity Coli AR 20250000 L EET)
Mt Sciemific 2676-H Temperaure Probe W2ARIS 20234315 05T
Larson Davis CAL2 Acoustic Calibrator w2 [F ]
L Dlavis Moddel 831 MAA02-22 TR
TCH 3TTALY 112 inch Progrobartred Pressur Microphons 202303 oIS
S DA Ll Low Distartion Generatoe wata BT
Lurscm Divess 1727 Preaimplifier for Musded K31 Ty | WAL 26 PUBHMTEY
Acoustic Callbration
Mansured according bo IEC BH72-3:2093 10 and ANS] 1.4-2014 Pan & 10
= = Exganited
Mesmurainent Tt Resule ] Lower Limid [4B]  Upper Limit j00] Teamle
1000 Hz T4t T1EED 11420 Bid Pasti
Loaded Circuit Sensitivity
M Teat Hesult Lawer Linit Uppper Limit e "
[t e ¥ ¥ ) ) it e 1V e Nittre d Vit Umeerbnly i)
1000 He 5004 AZad 533 AL Pass

~ End of mravarvsent results—

Acoustic Signal Tests, C-welghting

Measirod according 1o 1EG BI672-3:2013 12 and ANSIS1.4-2014 Part 3 12 uaing 3 companson coupler wiih Unt Undor Test
{LILIT] et rafarance SLM wsing slow ime-weigited sound level Tor compliance = IEC B1BT2-1:2013 5.5 ANSI 51.4-2014 Part
148

Fregueney |1} Vst Riesalt |1 Eopected fuft]  Lawer Limin (0] Upper Lt j01) ummnm I!‘:‘I Wenslt
125 EEn 420 RE-] 680 023 Pes
1000 B16 008 o o7 n2s  Pass
B0 27 <300 5,50 -1.50 042 PPass

= End of messmremen) resulis—

LARSON DANES - A POB DIVISION
1681 Wz 5300 Nanh,

Prova, LT 8460, Unived Stabes
Tttmd- ot |

LARSON DAVIS

o . B €1

EBALITEN A

ienanslumuny

Cartificats Numbor 2023003850
Self-generated Noise
Messurad acsarding 1o IEC HIGT23:213 111 and ANSI 51.4-2014 Part 3; 11,1
Memmrement st Brval (0]
Aeweighied 4008

~ End of messurvemesi resuliy—

— End af Teepori—

Signmory: _JRcaf (i

LARSON DAVIS - & PCR DIVISION
T West 830 Nonk.

Prove, LT $4601, Lniind States
Ti-84-0001
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wenanslumunu

Calibration Certificate

Gartificats Numbar 7023003855

Cirstomer;

Usmsited Anulyst snil Eaginrvriag Coosaliunt Ca Lid
Na. 1 Soi Udemuk 41, Saklnen it foal,
Hanpehak, Mrn Khanaeg,

Hanghok, 102641, Thailand

Modal Number  LxT1 Frocedure Number  DOO01.E3TE

Sarial Number  DIDTALS Tuchnician acoh Cannan
Test Reswlts Paes Callbratian Date 23 Mar 2023
& Calibration Dus
tnitial Condition  As Manifactuned T o 2182 o 0950
Deseription Spurd Track LaT Class 1 Hiamidity 803 WRH £2Z0%AH
Caes 1 Sound Leval Mater Siatic Preasure #B1Z kP 0,13 KP3

Firmware Rewsion: 2404

Ewatustion Method Teatan slarmeany asag Lamson Deds PRMLYT 1 SN Q7T637 and & 120 pF capaetar io simtate

micrephons cagectance. Dsta mportnd in 68 re 20 pPa aasuming a microghone sensfindy of 500

mviFa,

Compfiance Standards  Comphiant i Memdacturer Spacifications and the fadowing stantards when combined with
Crlibration Carfificatn fram procedam D0001.0384

IEC 806512001 Typs 1 ANSI 5142014 Class 1

IEC 608042000 Type 1 ANSL 51,4 [R2006) Type 1
IEC 812522002 ANS| 51.25 (R200T)
TEC 616722014 Clags 1 ANS| 5143 {R200T7) Typa 1

|EC 42602001 Class 1 ANS| 51,11 {R2008] Claws 1

Uity L comilies Wal i d st In he minrericed procecrs
Juniss e poled). 1 s Seen cilbrstes uaing insesurman! stendands fmcrabls . the Intematonal System of Lins (31)
#rough the Natoral institate of Standards and Technokogy (NIST), or o naliceal muaswomen iraitbules, and mests the
mguimmans of ISOAEC TT020:2017. Test pomts marked with & £ i the unceriainges column da not fall within this Isbonsony's
wapn af neersdfution

The qualty wysiem i= registernd fo IS0 0001215,

This cabhration s a direct comparsen of iho st under st in e e referance standars s did nol vahe any semping sans o
ecerglutn. Mo sllowanos s been mads for tha ity of the est devioe e 0 use, me. ein, Soch ofowannes wouli b made by
e cmlumes 5t Nesdod

The uncananties were computed in awcondance wik thi 160 Guide s ihe L Ty b (CuM). A
coverage facior of apprmomatety 2 aigem {kn2) hms been aogiled to InoErtaieey tn Sxgress i iieaTiainty ol
uppraemaholy §6% confidenca kwnl.

This report may nok be reproduced, eucerd in &, uniess parisaian Tor tha gubilcation of a1 approved sbeimc s chisnad i witing
from the organization seing s report

CorvucSen dits from Lamon Direls LeT Manusd for SoosdTrack LT & Soundpan L, T70.01 Ry 0 Sepporing Fimwers Yineon
405, 2180010

Calioraton Charh Fragimncy: 1000 Hz; Fferecce Sound Prassume Lsvet 114 46 re 30 @0

LARSON DAVIS - A PCH DIVERIDN
THBT Wst 820 Nardh

Prov, UT 4601, Uniind Stases
THo-584-0001
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Cartificate Nomber 2023001638

Stumdarils Uil
Descripthun Cul Date Dl D Cal Btaniard
Tart Sexennine 262071 Tesperamm Probe WD4-DETF ITDHE-25 el
S5 DE300 Un Low Dl IR 23062 AT

LARSCIN DAVIS - A PUB DIVESION
1681 Wt £20 Nnrih

Prtren, LT 846011 Uit Slasey
TS0

TrsANY
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Cartificate Nurmber 2023003635

Z-weight Filter Response

: T
g i
[l RS S ——— ng
3 aE
E = i 2

s g

s w ™ = Yoo o

Frequency [Hz]

g OOV s Lo i) e GO

toircal reguen; ‘coarding ko EC F1672-32013 13 aod ANS 5147014 Furt 2 13 for compslance o
WEC RTINS 5 0 EDESTI00T 61 Ant 02 % (1 BIE04 3000 5 ANS] 514188 {REDDGE T and £.4.1; ANSI 517004 Part 1: 4.5

Froquenry (fr| Teut Moot (M)  Deslatlon [AB]  Lower Benbd (08 Upper it janj Um‘::'::;'[ Thisilh
634 -0.45 045 AN 01 D15 Pass
BLI0 009 008 0.30 n:aa D16 Pass
126,88 005 -0.65 «0,30 0.3 ni6 Pass
=119 008 005 0.5 LE] 01s Pass
51,13 ) 04 0,30 030 018 Past
1,000.00 00 0.00 0.3 0.30 nis Pass
1,885.28 .04 004 0.3 0.3 0186 FFass
3,881.07 102 o0z 0.3 .50 01s Puiss
743,28 B.02 o0z 0.3 030 01s Pass
15,648.93 an 0.4t 0.42 232 s Pass
Vi s 2 1.3 0.3 o 44 015 Pass

— Emil of messsrement resalis—

LARSON DAVIS - A PCH DIVISIDN
1681 West £20 Nord
Provo, UT 84401, Unitrd States

®LARSON DAVIS

Cartificate Nuvnber 2023003635
A-welghted Broadband Log Linearity: 8,000.00 Hz
ta
.
o .2
g LY
- o R e R B )
E oo
4
" =0 wn o ar e ns s
Lovel Injreted (65

Srnadliand level Ingarty pedonmed nooerdng o IEC 0107212015 15 and ANSH 51,4-2014 Fart 3: 16 for cumplience o [EC 0107212013
5, B BOB0A:0000 .3, |ED 612525000 & ANSIS1 4 [RE00H) b6, ANS) 51.4-0014 Pari 11 5.5, ANE 5142 (RI00T) 4.2

Expanded

Level i) Ervar |48} Lower linie 48] Upper it |40yl e, Menlt
36.00 088 -0.70 0.0 018 Pasy
.0 051 <070 0.7 078 Pass
800 045 ik ] 0.7 a6 Fagy
3000 033 -0,m .70 LAL] Pasy
4000 023 0.0 0. a8 Fass
4100 058 0,70 0.70 (e Pass
Lzat 0.13 .7 oo LALS Pass
4300 o -0, 70 w7 Fass
2400 006 0.79 oo i Pasg
500 a0t Bk oD 0.8 Pass
4600 5] a7 o7 e Pigs
4700 o 0.7 0T Pags
4500 a0 a7 o Pass
4a.00 402 ar 07 Posa
400 106 .70 0o Poss
53,00 406 .70 070 Pass
.00 0,05 470 070 Pass
59.00 015 070 0.7 Puss
T4 06 470 070 Pass
i) <008 i) o Pasz
B4.00 -[L05 470 0.0 Pass
E8.00 005 .70 o Pass
9400 05 70 om Poss
Ba.00 B0t 470 070 Pass
104,00 e .10 oim Pass
109.00 oot 470 a.in Fass
18,00 o 010 a.70 Fass
1100 i 010 0,70 Pass
124.00 000 -£.70 0.7 [
12800 0.00 e k] a.m Pass
13400 0t 0.0 0.1 Fass
136.00 am 0,70 0.7 Pass
13700 040 nn (R Pase
13800 000 0,70 7 FFass
13800 080 .70 0.7 Pass

= Frd of measaremsent reslty—

LARSON DAVIS —A POB DIVISIDN
1681 West #20 North
o, 1T B4001, Cinited Srates

SLARSON DAVIS

T1t-634-0001 Themnnd-0001
Pagedurt DONL T Rev ) sia-ripsiad Taged ar s P
i i
Cartificate Numnber 2023003635 Carificsis Number 223001635
Peak Rise Time Gain
Pk rig time perdormnd aocoeieg o 10T S0EE1:2001 B4 aned ANE] 51.4: 1083 (FE0GE) 14,4 Gl meapaed scoording ¥ 150 S1672-23013 17,3 and 17,4 and ANST 21.4-2014 Pan 3 173 and 174
Expandnd kwpanded
Amplitude (4 Duration (e} Tt Benh (A6 Lo U ) Upprr ittt CEEEE oy Measuremint est Wesnlt (0HE Lower Mo 8] Vpper st a8 Wenilt
13185 40 Segative Pse 13535 13391 135,81 015 Fass 0 8 Gakr 9395 £3.00 B410 n.8 Paus
Pealthve Pulss 1385 36 13388 135,88 D& Pase 0 48 Sk, Lty g ;E-;g 4170 018 Fas
a0 Negalive Pulse 13411 13301 13581 15 Pass CHES Lo Fithge. U3 i :;g 5.13 Pass
Pesliiva Fulsa 134.04 13358 136,88 15 Pass OBNomat Range m ; s 615 Pass
— Eail o messurensent resubly— — End ul mssisemand ressli—
Positive Pulse Crest Factor Broadband Noise Floor
200 g5 pulse tests at 2.0, 12,0, 22.0, 32.0 dB balow Overload Limit Saik i nin mnASERd JEC BAST2A2073 11,0 nnd ANBI 5142074 Pt 3 143
Cragl Fisttoy eressured scconfing 10 1EC 806512001 8.4.2 and ANSE §1 4 1883 {R2006] 4.2 M Test Resslt |41 Upper:imuls [dB| [1
Adwplifudic | 318 Tved Faibir Tt Reaulit [dB) L FIB] Expmhiled Uives Pty |5 e Acwright Naice Fi Fr) 00 vpag
136,86 a oD +0.50 0953 Pesy Cownighl MNoise Floar 2692 i) Pass
5 oo 11080 0151 Fass Zwight Heise Floar 3242 w000 Pk
10 oo +1.60 016t Pass
126ES El 0,13 +0.50 0454 Bass R P
] 40,13 +1.00 061 Peg
10 ovLo +1.50 [RLES Pass.
] 3 042 + 050 Q%54 Paxa Total Harmonic Distortion
& 41 £1.00 0153 P Missered using 13Ot fltars
12 .25 + 150 [ ALY Ppss - —
10885 3 e L 050 0154 Pata Menuuremens ToxRemlt (8] Lower Lk (dB] Vpper Limic ) iy L1 L
5 A1 £1.00 0153 i 10 H Sknat 13581 130,06 136.85 015 Pess
% .22 L5 0153 Fng THO 452 5800 wa Past
— Eud of messaremens sl THEH B L Grepe 1014 Posa

Negative Pulse Crest Factor

200 ps pulse tests at 2.0, 12.0, 22.0, 32.0 4B below Overload Limit
Cras) Factor massred according to EC S0661:2001 9.42 and ANSI S1.4:18817 (RI006} 4.2

Amptirmde 8] {Corent Fuctor Test Hesubl [48] Ll ji3) Fapended Unrertaingy |15 Theant
136,85 3 ovin £0.50 0163 Pam
5 ovLD =100 [R1£3 Pass

0 oo £ 140 ["R1.F3 Pass

126,85 3 010 £0.50 o5 Pass
- 010 £1.00 [R5 5 Pass

10 ovLo £1.50 (LR Pass

185 3 o1 £8:50 0353 Pazs
5 a1 £ 100 0.15¢ Pass

1 023 £150 a6t Pass

10685 3 11 £0.50 [AES Pass
5 o1 100 016% Pazs

10 RET] + 450 ot Piss

—End of mrsssrement reasdis—
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CarlMa.  PACHIZET
Page:  1a02

Certificate of Calibration

Equiptrent - eH Melar

Manulacturer - Ecofensa

Madal 2 00

Furial Mo : JE033EE

1D No.: UAE EFM.052I2562(ENY. pH.O2EZ)

Condilon dx-Aacelved: Used llam

Raceived Date ; 13 February 2004

calibrallen Dals 20 Fabruary 2004

Referenss 2A0ZOSMWEC1

Submitled by @ Unitad Analy=l and Crigineadng Consultant Sn. Lid.

2 Soj Udomsak 41, Sukchumyil Fiead, Bangehak
Phmikranang, Bangkak 10280

Ambigart Tergyaral e 125 = 28] G
Ralallve Humadity - 150 = 15 %
Calibration Procedurs : In - howse methaod

- GP-CHS by dircul rnepeiuramant wilh

O Yaltaga Sandard ad dwrec! measUrEMmEnt

with cenrfiad refersnce malerlal [CRK)

- £P-CHA by comparisen wilh temperalure standard

Lalibrared by : Wakalak Siilhean

i
Approved by © Sﬂn e
Approvad S; Bty
[ ) Pomthippa Tamzyakul

| Unnopol Haracha

{4 Saithip Kemyama

Lagup Dl FF Febduary 2024

lilﬂﬂ']‘ihl'ﬂ’mﬂu

A DOR3A3%

Cartha: 240H23T

el 3
Condition of thi calibralion resuft
1. Referance Siandard nstuinan
Inatrument Satial Ha. 10 Ha. Cerl. No. Dua Date
4 Dogumant Procwss Calilator SACANME  1ARCHG  29E2602 27 Aug 2024
‘) fal. Btandard Thermomater ABAZOED  TIQRCO4 ZAR0E F6 July 2029
Thiz cerlfication |6 trecasble 1o ha i Syslernn of Uk mairitai trwgugh-
- Teernolagy Prametion Asaocaten (Thailand-Japar.)
2. Cortfied Referance Malarials : Thn Tamsurmnent regalls an recdatia o &1 thmegh CPA cham L.
AMEL-A8CE MElonal borredilnbon Ooerd, Aecredibed Mo, AR- 1835
Butfar Solubon Manufaciuwrar Lot Mo Exp, date
BH 4008 CPA cham Ldoin2 27 Mow 2025
1+ £.068 CPA che 104 02 Mew 20024
pH 0.0a7 CPA cham 240108 02 Mow 2024
3. Thiz cedifcata is valid anly b dhe dam calibreted on dale a~d place of aldvalion.
LCatibration Results
Functlon ; mY Measuremsnl
F slandard curve by Docutnent Process Cakbrator at pH 4,717,180
Mominal Standard Actust Readlng Uneartainky of Couarage
Unir Under Valua Volage Measurement facior
calbraiien Inpul [} "
pH mly my rH
pH heater 400 1Tt .4p 177 4.0 05E 200
Sim JC03SE O 0. a T .55 2.0
T 0. o o 0.58 20
10.030 177 A8 -177 1H 055 760

Lanmi'l;ir%ﬂ%‘a

al120315%




CefHo:  24CHZAV

Fape.: Aot
Callbratlon Results
Funglian @ pH Meaaurement
Prrfarming (hrea bulers standard curve by using buter neminal gH (4.7)(7,10)
Unit Undar Standard pH Aclual pH | Actiaaf mV | Uncoriainiy of | Coverage
Calibralon BuMer Salutlsn Reading Rasding  |pH Measurement tactor
i) 11l k
e Elsclrode 4008 40 17a o071 200
SN - 2AMADESINGDSETT £.8E6 8.99 a [ Xiicix] L] | |
0BG 694 kil onad e
o807 L L] -17d OS5 L]
Fungiien ; Termparsture Magsurement
{* ) Without adjusiment
This equipmand was tanprctsd win Tempatature Probs:
- Moddel : B
- Ganal Ma. TADCE5AS05ITT
Cumenaion of probe -
- ength ne .
- Diarmear . 12_ __mam.
- lmmersion Depth ] A0C mam,
Calibratien Stanctard L Ereer Uncertainty al | Covarage
Polnt Tamparature Raading measLnemEnt faclar
L=t} () (5] [} IERH] *
250 25000 281 100 013 200
ann 3000 01 a0 03 na
35.0 34 5o 151 2101 0.13 200

Rwmark - LIUCT = Uit Undar Calbrakon
The reporiad uncaralny of measwemeat was biasesd & standard unceneinly muliphed by a covorage
i &, prowiding 8 ewel of confdence of approximately 55 %.

i

Lanms‘hin%%ﬁ

41203154
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LCUHIMMATE SERYICES 3 - EQUIFMENT CALIKRATHON AN Y

ILNE SERYD

M PATTANARARS ADAT S0 [, SUARLLUANG, SUANLLANG HASGKOK, 1015
TEL. i1-2115- 1000 FAN, (27104340

Cart.No.; 23TW2E1

Fage.: 102
Certificate of Testing

Equiptrent ; D Medar

Manufacturer Honbe

Model : L A AT 0

Serial Mo ! HEJIGHNE

10 Mo, : UAE EFM.CHS20ESEF M.O0.0AEL,

Racaivad Data © 12 Dacembar 2022

Tast Date : 14 Dacembar 2025

Reference ; 23 CETRWSC-1

Submitted by @ Uniiteed fnalyst and Enginsering Consultent Co,Lad.

3 S Udomeuk 47, Sukhumst Toed,
Bawqychiak, Fhrakhanong, Bargkak 10260

Labaratary Condition - Ternperalee [ 25 ¢ 5440
Hurrudity (50 200 %
In - house methed
b Companizon Teshregua wilk Azde KModdicalion Kz
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