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List of Instruments Certification for Air & Noise Quality Analysis

No.[ Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of [ Due date of | Remark
No. Calibration | Calibration
Ambient
1 [Orifice Transfer Standard Total Suspended Particulate (TSP) Tisch Environmental,Inc. TE-5025A Jiranatee Associates Co., Ltd. CL-003-65 26 Jul 22 25 Jul 24 -
Calibrator Particulate Matter < 10 pm (PM,) 3383
2 |Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Electron 42C UAE Consultant Co.,Ltd. 18032023 18 Mar 23 17 Mar 24 -
42C-0508011076

3 |Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Fisher Scientific 42C UAE Consultant Co.,Ltd. 16032023 16 Mar 23 15 Mar 24 -
0517512000

4 |Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Electron 42C UAE Consultant Co.,Ltd. 20042023 20 Apr 23 19 Apr 24 -
0517512001

5 |Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Environmental 42C UAE Consultant Co.,Ltd. 09022023 9 Feb 23 8 Feb 24 -

Instrument 42C-78933-390
6 [Standard Gases (Mixture) Nitrogen Dioxide Airgas EB0143262 Airgas an Air Liquide company EO4NI99E15A01D3 21 Jun 21 21 Jun 24 -
2015PSIG

7 [Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific 43i UAE Consultant Co.,Ltd. 04042023 4 Apr 23 3 Apr 24 -
1201778116

8 [Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific 43i UAE Consultant Co.,Ltd. 01042023 1 Mar 23 28 Feb 24 -

JC1606001757
9 [Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific 43i UAE Consultant Co.,Ltd. 09022023 9 Feb 23 8 Feb 24 -
JC1606001758




List of Instruments Certification for Air & Noise Quality Analysis

No.| Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration | Calibration
Ambient
10 |Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific 43i UAE Consultant Co.,Ltd. 01042023 1 Mar 23 28 Feb 24 -
1191503039
11 |Standard Gases (Mixture) Sulphur Dioxide Airgas EB0143262 Airgas an Air Liquide company EO4NI99E15A01D3 21 Jun 21 21 Jun 24 -
2015PSIG
12 |Wind Speed/Wind Direction WS/WD Scarlet Tech Ltd. WL-21 Thai Meteorological Department 143/23 31 Mar 23 30 Mar 24 -
2111DR0O041
13 [Wind Speed/Wind Direction WS/WD Scarlet Tech Ltd. WL-21 Thai Meteorological Department 178/23 10 Apr 23 9 Apr 24 -
2111DR0052
14 [Wind Speed/Wind Direction WS/WD Scarlet Tech Ltd. WL-21 Thai Meteorological Department 162/23 11 Apr 23 10 Apr 24 -
2111DT0058
15 [Wind Speed/Wind Direction WS/WD Scarlet Tech Ltd. WL-21 Thai Meteorological Department 144/23 31 Mar 23 30 Mar 24 -
2205DT0105
16 [Sound Level Calibrator Calibrate Sound Level Meter Svantek SV36 Innovative Instrument 23-ACT-117 4 Aug 23 3 Aug 24 -
(Acoustic Calibrator) 107224 Co.,Ltd.
17 |Sound Level Meter LAeq 20 hours' Lag0 Larson Davis LxT2 Larson Davis-A PCB Piezotronics Div. 2023003540 22 Mar 23 21 Mar 25 -
0006754
18 |Sound Level Meter LAeq 20 hours' Lag0 Larson Davis LxT2 Larson Davis-A PCB Piezotronics Div. 2023003594 23 Mar 23 22 Mar 25 -
0006755




List of Instruments Certification for Air & Noise Quality Analysis

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

Stack

19 |Pre-Test Console Total Suspended Particulate Apex Instruments, XC-572-V Envi Equipment Service Co., Ltd. E23-04044 25 Apr 23 24 Apr 24 -
Hydrogen Sulphide USA. 1701019

20 |Pre-Test Console Total Suspended Particulate Apex Instruments, XC-572-V Envi Equipment Service Co., Ltd. E23-08066 5 Aug 23 4 Aug 24 -
Hydrogen Sulphide USA. 1904011

21 |Flue gas Analyzer Sulphur Dioxide Testo AG Testo 350 Entech Industrial Sulution Co., Ltd. G 660220 20 Apr 23 19 Apr 24 -
Oxide of Nitrogen as Nitrogen Dioxide 62289477
Carbon Monoxide

22 |Flue gas Analyzer Sulphur Dioxide Testo Testo 350 Entech Industrial Sulution Co., Ltd. G 660095 17 Feb 23 16 Feb 24 -
Oxide of Nitrogen as Nitrogen Dioxide 60899698

Carbon Monoxide
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CERTIFICATE OF CALIBRATION

Cortifieata Ne. 100365 Page 1l  Pages _
Tabile 1; The pesults of @ 5
Flow rate Pressure | Tempersiure | Tomparsture | Anmeter | 8 Orifce Stnnidaed Flow 10,]
MEASLIREMENT [TEM Top Load Drifice Calibration procedwne: Piate IPa)
MAAHURACTURER  Tiach Enwironmental, inc iy .
MODEL/TYPE 3

SERIAL NUMBER
10 HUMBER 632560
CONDITION AS-RECEWVED
CUSTOMER United Ariyst and Engineering Cansutant Ca, Lt

1 §oi Udomsi a1, Sukhumwit Rasd, Bangchsk, Phisshan

Banguok 10260 Siogm ) LO4RD4
HECEIVED DATE Intere p01339
MEASUREMENT DATU Correlutios 099942
] 2 r102 Uncnrtainty (12} amt  mmin

The mpartod e
ENVIAONMENTAL CONDITIONS: g staacid it
Ambient canditian In the lshorstory are s falk Loveruge foctos
Tejratisee 9 - Table 2: The rosults af ¢ acal callbeatian dats
Rulativ Humidity E 54 HH Flow ram | Temperature | Tortparature Standard Flow [l
Atmespheric Fressurt 21010 £ 10 Pz Plata
mfmin
1 BT

CALIBRATION CONDITION: 4
Brmcanditoning 24 holirs at amiient caniitiong, 3
Muasurament Canditian The average ushes during fMeasurementare 248 °C and 55.1 %t “

TABULATION OF RESLLTS) Lan2Tr
The table on neRt pags give the measuned valus SeiEE
Iy o.a9gE2

Uncartainty (4 aor . mifmin

*+*gnd of Cortfficate of Calibration***

Cabirared byt Rpproved signatary.

Yir. Sorawit
1 Mg ot g

THIS CERTIFICATE REPORT MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PEAMISSION FOR Emhmqu Lanﬂl]’hnf]uqu

1N WRITING FROM THE LABORATORY

United Analyst and Engineering Consultant Co., Ltd.

3 Bol Udomsuk 41, Sukburmvit Boad, Bangohak, Phrekhanong, Bangkok 10280 3 Soi Udameus 41, Finad. Bangchik, ¢ . Bangkok 10260
Tel. 0 2763 2828 Fax 0 2783 2800 www.sasconsultant com E-mall: uss@useconsultant.com Tol 0 2763 28268 Fax 0 2783 2800 www. oom E-mek e " i
MULTI-POINT GAS TEST REPORT MULTI-POINT GAS TEST REPORT
Test Date : Mar 18,2023 Test Date  : Mar 16,2023
Equipment : Gas Analyzer (NOz) Model : 42C Equipmaent ; Gas Analyzer (NCR) Model : aac
Manufacturer ; Thermo Electron Corporation Serial Number : 4200508011076 Manufacturer : Thermo Electron Corporation Serial Number | 0517512000
Standard Gas Concentration Dilutor Detail Standard Gas Concuntration Dilutor Detajl
Sulphur Dioide (S03) “44.68 PPM Manufactures Thenno Scientific Sulphur Digxide [S0u) 44,68 PPM  Manufackursr TH Seintilic
Nitric Onide (NE) 45.99 PPM  Madel 14 ~% Nitric Oxide (NO) 45.94 PPM Mol : 148|
Methane () - PPM  Serial Number 1180540071 Methane (CH,) - PPM  Serial Number : 180540071
Carbon Monoeade {00} S84.6 Carbon Monoxide (C0) QE4.8
Cylinder No. < EBD143262 Cylinder Mo, : ERO143262
Expiration Date : Jun 21,2024 Expiration Date : Jun 21,2024
Multi-point gas test data Multi-point gas test data
. Analyzer ; | [Analyzer Display
Ruference Value (ppb) Display (ppb) | PFference Ermor [Percent Error|  [¥ Error ] Reference Value (ppb) (pib) Difference Error | Percent Error | [% Error |
Level | [Zam 0.0 0.0 0.00 .00 Level | [Zerg 7] ) 500 0] a5
Lovel 2 [20.00% 100.0 100.5 0.50 0.50 2 [20.00% 100.0 100.7 070 70 570
Level 3 [40.00% 200.0 300.7 0.70 035 0.35 Level 3 [40.0% 200,11 2003 230 15 ]
Level 4 [60,00% 300.0 300.8 0,50 0.27 0.27 Level 4 160.00% 300.0 300.9 0,80 30 030
Lovel 5 |80.00% 4000 400.0 0.00 .00 0,00 Level 5 [80.00% 400.0 400.0 0.00 [ 0.00
Remark : Measurng Raage 500.0 ppb Average Dfference [%h) 0.22 Remark : Measuring Range 5000 ppb werage Difference (%) 0.3
‘Acceptable Lt 4 5% Acceptable Limit + 5%
- Multi-Point Gas Test Cha s Multi-Point Gas Test Chart |
i i —~ A0 — I 1 | 1
L it ; t— AT
¥ £ w s i
3 ;] e 7 aw
B — F o
- — §
E b e 2 2 w
& B 5 ] -
2 m &
L P B
I 0 0 50 2 s 3 = =
o £l 100 150 200 250 300 360 a0 450 Le ';:;-m ua‘:‘; . =0 300 380 00 150
Rifarence valus (ppk) e {ppb)
—=+— Andlyoar Diiay
e Dluplay A,

Page 1 ol 1 Pags 1 of 1

tenaslunuRy tenaslunuRy


1747
Area Highlight


1747
Area Highlight


1747
Area Highlight


1747
Area Highlight


1747
Area Highlight



rashanc

sultand o

MULTI-POINT GAS TEST REPORT

Test Date : Apr 20,2023

Equipment ; Gas Analvzer (NO:) Model :
Manufacturer :

Serlal Number :

Dilutor Detail

y Scientific

146|

Multi-point gas test data

|Analyzer Display

eference Value (ppb 5
Refere (ppb) (ppb)

Difference Error | Percent Emor [%s Error |

m T 00

Range

imit 4 5%

isqlayipph

enanslumugu

frgas Sipectnley Guses
frges U3, LU

k56 Usited Deme
Durham, KE 27743
Tt em
CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protoeol

Part Humber: EMMIBDE - 5AMDG Fufarence Mumbes  122-4021535t67-1

Cylincder Mumker. EEDMA3262 Cyinder ol me 1444 OF

Lubaralory: 124 - Dueharn 1347) - HC Cviinder Pressure: 2015 231G

PEVP Mumoer B2203 Walve Chutlel: 360

Gas Cooe: COR MK SC2 84N Terfeston Cate:  Jun 21, 2221

Explralion Date: Jun 21, 2024

MULTI-POINT GAS TEST REPORT

Test Date : Feh 95,2023

Model : 43¢
42C-7R933

Equipment :

Serlal Nun

Manufacturer :

Standard Gas Concentration Dilutor Detal|

Multi-point gas test data

Analyzer

2 | Difference Emor |Percent Errar| (% Error |
| Display (ppb)

0.00

lue (pph)

pay

AT ilingr peiamed n Aanze vath Ion fasay azene CAnl 201217 g

LS, g Iz assag Erc ol Injer, Snplyheo Velhon oy 05 00 1EX.1E SunES ke [ and ke iHeNgriia Ty pbnder has & oo

AnGeral Ty & Sl e w3 coaheanse ieal 5% Thees are w5 N HNIMGLILES wich il e use of h s 3l Eral e Al casrenl:

el 2asli unlaeg ol
kv

D ko
Componert Requosted Actil Protogol  Tolal Relatlva Agsay
Conzentration £ oncantration Mathed Ungartainby Dakrs
O S5.LD A IOXTETS ] V1% AT Traraatie TSz, T
NI“HIZ J3i0E 45T AR 45,4 PERY @1 -1 1.4% MIST Tracealls UCASENRE, QB2 2|
£JLFUR DI A5 25 14.50 PPRA &1 --1.0% N 5T Traceanly DG1Z0R1, 0521 Z021
CARDDH AMOHORIZE ] EB4.9 PFM GE - 0.7 WAT Traeable FRH4E2
NIMROGEN Bxare
pe——— A
CALIBRATION STANDARDS
Typa Lot D Gylliider Mg Zonceatration Uncerlainty Expiration Date
TR ZDIGIIEE TETIRARE 1952 FRR NITRIG GRDERTRDGIN ERETY Tl 07, 292A
PR# ‘7RG LESS1ZS .91 PPK HTROGIN DIDHIMFIAIR 2% Fah 2. 2020
SME L EFRTHEITE] CCB0s8H1 4.243 PP MITROGEN DI0X JCMITRAGER -2 Fag -8, 202l
NTRM  1Ean0ed CLATTT 4E.02 HPK S14_FUR CICKEIENIBOCEN L% un 17 2022
HERM 14030118 43277 750 0 PIWICARBON MONZKIDENITRCEEN  re0 £% Hive 15, 2125
T4 SN FRY 01 RS nsind abows 15 2l i wlereron 13 e 100 B2 and ol el of e anys.
“
ANALYTICAL EQUIPMEX
InstrumentiakeMorz| Analytieal Princlple Last Multipufnt Cafbratlen
Hccter S700 ARRIEY 533 G TR un K 20T
Heafe: 5700 FROSE" 333 NG IR n 3 £
Mewin: 5700 AFRIZT 33 NCE FTIR: Hun 03, 212
Hecias 3700 ArFuBd¥s5 502 IR, dun 03, 203

Triad Data Available Upon Raquest
MOTEE: P #5223 007837

GROSE WT: 23.40kg

MET W 4735

The aralytcal test sewults reparted on this certificate refete any to
the cylinder number specified abgue. This concludes tha test report.

[ACCREDITED;

CERT 3gaz.é

1
Approved for Releaze - lﬂﬂa'}s ﬁQﬂq&l‘

MULTI-POINT GAS TEST REPORT

Test Date : Apr 4,2023

Equipment : Madel : 431

Manufacturer : Thirm Serial Number :

Dilutor Detail

Multi-point gas test data

Analyzer Bisplay

|
Difference Error | Percent Error [% Error ]
{ppb)

Reference Value (pph)
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MULTI-POINT GAS TEST REPORT

Test Date + Mar 1,2023

Equipment : alyzer (S0z) Model :

Manufacturer Serial Number : JC16DED0LFST

Standard Gas Concentration Dilutor Detal]

Sulphu no SCIENTIFIC

Multi-point gas test data

B - - S
Anhirae E‘sclav Difference Error | Percent Ermor [#%0 Errar |
pl

Calculate by

MULTI-POINT GAS TEST REPORT

Test Date : Mar 1,2023

Equipment : Gas A Modal

Manufacturer Thermd SC Serial Number :

Standard Gas Conce:

Dilutor Detail

Model ;

Sertal Number

Multi-point gas test data

Analyzer

Difference Error |Percent ErlDIl [% Error ]
Display (ppb) B

Calculate b

Test Date : Feb 9,2023

Equipment : Model :

Manufacturer : Serial Number :

Dilytor Detall

44,68

45,94

Multi-point gas test data

Analyzer
| Display (pph)
o

I — T
Difference Ervor |Percant Erro;

Page 1 of

Gas.

TSI VErAD Canigny

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protoen]

tenanslumunu

frgas Sipectnley Guses
frges U3, LU

£ 1sited Dene
Durham, KE 27743

Tt em

Part Humber: ED4MIZDE <5410 Fufarence Mumbes  122-4021535t67-1
Cylincder Mumker. EEDMA3262 Cyinder ol me 1444 OF
Lubaralory: 124 - Duehamn 1547 - HEC Cviinder Pressure: 2015 231G
PEVP Mumoer B2203 Walve Chutlel: 360
Gas Cooe: COG MK, SC2BALN Terfeston Cate:  Jun 21, 2221
Explralion Date: Jun 21, 2024
Carilinge peiamed n Aanze vath Ion fasay Al

iy -
LR g Ih= 253y Ere il I, Snoisheol elhon oy doEs 1o

o
o I 0 Yk e nErala

eI 2 AL Delira it 3 CARANSKE lrahl 7145 TREC A . 4 Fomr IMGLIE TS voich it I use o I & c31 EFal o
Ptk Sails uiline cihsrane noled

X2 a:
Ty cpindee has o
e

ANALYTICAL RESULTS

Component Requisted Artiml Protoeol Tulal Ralatlya
Conzentration Loneantration Mathed Uncertainky
3 LD PR IDTES] El W 1.4% NIST TrarkaHe
MITRIZ JAIDE 45,00 M 45,84 PR 1 = 1.4% MIST Traeeable
SJLFUR DIDens= A5.LC 224 A4.50 PP G1 == 1.0% N 5T Iaceatly I
CARIOH SIONOMIZE 1000 FRY 849 FRM Gt =1 0.7 NAT Trateabl TR 412
HIIROGEN Baarea
f—— —

CALIBRATION STANDARDS
&

Typa Lot [D Cylltiter Ko Uncerisinty  Expiration Data
NTRK 2Gnan [ 4952 PEM NITRIC GEIDEM TROGEN 100 Tl C2, 2325
PRM ‘ARG LEGSNZE .51 PP NiTIDGIH DIDHINFIAIR +-L0% Fah 20, 2020
aws AL IR CCa0asu1 4,149 PPIA NiTREGEN DIOX IDNITRALGEN il Fao -8, 2022
HTFM 15011023 CEATIZTT .02 HEK FILAFUR CICKOEMNIHOGEN +-C3% “un 17, PORE
NERM 14030118 CC45rT 750 9 PPK CARBON MONZKIDEMITROGEN . 10 €3 Mo 15, 2135
10 SN PRY a1 AT uclnd abo uvedin+o ss1y and nol llyn ansses.
ANALY'TH.AL EQUIPMEN'T
InstrumentiakeMorz| Analytieal Princlple Last Multipufnt Cafbratlen
ettt

Mt 500 ARRUE 533 B3 MR Jon 03 20

TR0 ARRISD- 550 N HIK 3 £

700 SHR0B0T 143 hCE FTIR o 013, 2121
Rloolag 700 '\r-R'Lsu'.asa 502 IR Jun {13, A0

Triad Data Available Upon Raquest
MOTEE: P #5223 007837

GROSE WT: 23.40kg

MET W 4735

The aralytcal test sewults reparted on this certificate refete any to
the cylinder number specified abowe. This concludes tha test report.

[ACCREDITED;

CERT 3gaz.é

Apﬁrweu for Release
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THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumyit, Bungna, Baaghel 10260 Tel. 041 454-2504 -2 3000469

Calibration Certificate . THAI METEOROLOGICAL DEPARTMENT

1353 Subbumyit, Bangna, Banghkek 10260 Tel (81-454-1804,0-2309-(:65

|s5us cal Ing
Carifiention No. 143,23 The Result of Calibration
Oblest WIRELESS ANEMOMETER Standard [ Wook cAGEND. 1425 | TESTED ANEMOMETER
L] et ol E {0
anufaci R & ‘
o : |
i I

Mry Cooe

Customer

I
e
Calibration  Condil i T L
ATIC LINNE
I € 1
A ZAT
STANDARD THERMOMETER Theador Friedrich : Dry No A300/94 Wet No. B38584 ‘ 80 ‘

e - chimpigiis, fint selten

vienl fhtraiirents Burfu

fanthorisstt Sipgnipry)

forhghiel |

:\..n-mm-.#_ﬂ;ﬂﬂ:.]:_ﬂdﬂ'JUﬂﬂ

tenaslunugy

THAI METEOROLOGICAL DEPARTMENT

A353 Sukhomvie, Bungny, Bangkek 10260 Tel, 081-454-2804 (-2390-0469

THAI METEOROLOGICAL DEPARTMENT

4383 Sulkhumvit, Bongna, Bengkok 10260 Teb 081-454-2804,0-2309-0468

The Result of Calibration The Result of Calibration

Standard Barometer Tastod Baromels Standurd Barometer

Average i Averags iy
) P
¢ . Calibrat d

Mr. Watcharnpol Subwat Culiyrition & T Seenoy Mr, Witcharnpol Subwa Calibration & Tes Seetide

hanieal Enginee: Metposplogival Instroimmeots Byrthd Methunical Engineer Metedpdogleal Mstimipnts ugedu

tenaslunIugy wnaslunuRy
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THAI METEOROLOGICAL DEPARTMENT
4353 Sukbumvyit, Bangna, Bunghok 10260 Tel. 081-454-2804,0-2300-046%

Calibration Certificate

THAI METEOROLOGICAL DEPARTMENT

4353 Sulkbumvit, Bangns, Bonglkok 10260 Tel, 081-454-2804,0-2399-0469

The Result of Calibration lssued by © Gallbration & Test Section © Metecr

Oojec WIRELESS ANEMOMETE

I
T Haading Man ARLE
[ -
15
TwE  © WIRELESS RECE
— Mig Code ENVEF 11C
Customer Lid.
K4
al 2¢
Caiibration Condition @ Tempasaiure - Lromatrin Pressin Q0E.8 s
NATIONAL STANMDARD WIND TUNMEL 3N
I AL e

CafinralionE TSl

Metelrilouical Istcumefits Buredy Nragonic Anemarmeter Model DA-B50-3TV ensor T

STANDARD T

\ ot

. - \B\ roiagii /4
tenaslunugy i i apnatslueunu

THAI METEOROLOGICAL DEPARTMENT

4333 Sukhumvit, Baogoa, Bangkoli 10260 ‘Tel, (81-454-2804,0-2399-40469

The Result of Calibration
THAI METEOROLOGICAL DEPARTMENT

4353 Sulhumvit, Bangns, Bangkok 10260 Tel, 0181-454-2804,0-2399-0460 18i2
b April, 2023
The Result of Calibration Standnrd Barometer i |
= —
10 Apeil, 2023 of
Standard AGE N0, 1425 I TESTED ANEMOMETER 1.
Ultrasnaiie Anens foclty | Veluity Carreetion
miee
1.0 000 kel B3
30 4 n
00 - ‘ 5. .00
7.04 3 J )14
.2 = | an 002 |
0z - - 0.9 1 ‘
13.0 | 1
|
nz | 2
Wind Alaft Pl ar
LiS.DEPARTMENT OF COMS HER BUREAL
WIND DIRETION TESTED WIND DIRECTION

Culibruted by ;

Mr. Waich

nal Subwal iyt & I'esl Soktidn, 2 |

alibfailiie-d T sdettin| Mechanical Engineer Matedrilplenl muuuihp\' Burggn

MetriPblsicn LA REITa R s BAttLA

Tonanslumunu wnaslunuRy
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THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration . THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. (§1-454-2804,0-2395-0469

—
The Result of Calibration
Standard Burometer
< Certifigistion N
Prassuna Prassire
= 1 April, 240 P
1
Stanard
Terr
G i [
1
ot
| 1%
[ Calibratigig lg_\i_.\.-uil_m \
| : M, Watchiripal Subwat Meteqrilngival stemmaits ““."‘I‘:'
| Meeh _ e, /&
\VETRY
i Lil'\‘f Tt wc:lwn
Mechanical Engineer M etelo i ot Dstrupeits Bufaa

ionanslumaunu tenaslunuRy

. THAI METEOROLOGICAL DEPARTMENT
1353 Subkbumvie, Bangas, Bangliok 10260 Tel, 141-454-2604,0-2300-1469

Calibration Certificate

THAI METEOROLOGICAL DEPARTMENT

4353 Sukbumvit, Bangoa, Bangkok 10260 Tel 081-454-2804,0-2390-0460

iBsuE

Cortification Na. 16312 The Result of Calibration

Cibje WIRELESS ANEMOMETEF Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER

Velaciry Vebaelty Correction

Cusiomer v | I :
| i 1 |
1 kanorg, B i} 2 . |
alibr onditi I 1 i 0 I
e - S—
MNA NAL ETANI hiel
Wind Alaft Plotting Baard
ot Raferance Number 731724148 Stanciard Veiocity a1 20 - 30 mis S DEPARTMENT OF GOMMEF VEATHER BUREAL

TESTED WIND DIRECTHON

STANDARD BAROMETER

Calityfation & Fesr Seclion

[Ahtiatised Shewatory) Mefgorplogheal Thistriiments Bjteag

Tabe i Chiel

*__,Mgg,l,g;‘himuqu ‘ 22 wwnanslumun
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THAI METEOROLOGICAL DEPARTMENT i THAI METEOROLOGICAL DEPARTMENT

$353 Sukbumvit, Buognn, Bangkok 10260 Tel, D81-454-28(4,0-2399-1469 e 4353 Sukbumyit, Bangne, Bangkol: 10260 Tel 081-454-2804,0-2390-045%

The Result of Calibration The Result of Calibration

o, 162723 Cortification Ko, 16223

Standard Barometer

Stundurd Barometer

s [mmHg) Prasili franid —

. ‘ ' 5 |
- . - - >
WascErap naa Culibivatitg & Fen Sighidn Mr, Wi T
i cal Englnee Mechanical Engineer

Metenrihigienl-Hygseauents Bugsip

Chlibration, & Test Scetign

Meteprulogical Insioyotents Burean

tenaslunuRy tenaslunugy

THATI METEOROLOGICAL DEPARTMENT
THAI METEOROLOGICAL DEPARTMENT ..
Ti99-0459 g Calibration Certificate

4353 Sukhumvit, Bappns, Banghkok 10260 Tel, 081 -454-2804,0-2399-0469

1353 Sukhumvit, Rungna, Bangkok 10260 Tel. 081-454-280.

The Result of Calibration ssusd by | Caiibration & Test Seclion - Metesrological Instruments Buresd

[ 1
ot
11 Apr = == =
Sans
« C
e
g Code
tad
F it k
Calibration Sondit
37 [ NN
Cullibeatihn® Test Sigtion f d
Metao sl ggical Pistri mints Buger | T \odel T
1 LE l il
3TANDARD THERM ET

Toribe Chisl

Lanms‘l:imuqu \,,,,_m,,m,,}ﬂpﬂ,_']j‘lijﬂ')ijﬂu
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THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangne, Bangkok 10260 Tel. 051-453-2804,0-2399- 69

The Result of Calibration
THAI METEOROLOGICAL DEPARTMENT

4351 Spkhumvit, Bangua, Bangkok 10260 Tel, 08 1-454-2804.0-2399-0460

Certification Ne 4423
31 March, 2023 Page
The Result of Calibration " S
Standard Harameter | Tested Sarometer Coeraction
Certification Ne. 144723 - P
| Pressin Prassure |
31 Mursh, 2023 I ‘ |
= 3 . |
| Standard AGE NO, 1425 TESTED ANEMOMETER | i " g |
{ et Aitisba nter | Precomire | s .I Viing ‘ Veloeity Correction I Sy y | 163
pa o s ol el |

| Wina Aloftt Plotting Board | " " | ]

| US DEPARTMENT OF COMMERCE WEATHER BUREALS 7 = .

| s 01357 0.4

‘ WING DIRETION TESTED WIND DIRECTION | A y ity |

- — |
|

| :iii.‘ ‘ e : | ae |
80 L —

Average
S -

270

Mr. Watcho

wnaslunuRy

THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumyit, Bangn, Dangkok 10260 Tel, 08 1-354-2804,0-2355-0469

sult librati
The Result of Calibration THAI METEOROLOGICAL DEPARTMENT

4353 Sukhuovit, Banges, Bangkok 10260 Tel. 051-454-2804,0-2395-6469

31 Mirch, 202 . g 40 S The Result of Calibration
Standard Baroneter | Tesian Baromete ‘ oction
o = | | 1 March, 2023 :_'
- | |
|
|

Callbrated by

' |
L
Average
h ; - j
Mr, Waichampor Subwir {&if-'m%‘ﬁ sl
Mechanical Engineer MeteapaloghedLinst
A
'l 1}
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Calibration Certificate

Cerfificate Number 2023003540

Customer;

United Amakyst and Engineering Consultant Co Lid
Mir. B1 Sai Udansih 41, Sakhomvit Road,

Banpchnk, Phra Kimnong,
Bangkok, 10268, Thailand
Model Numbar  LxT2 Procedure Number  DO00Y 83584
Serial Number (005754 Technician Jatob Cannon
Test Resulis Pass Calibration Date 22 Mar 2023
- Cafibration Due
Initial Condition  As Manufactured 65 © 2025°C
Description SoundTrack LT Claes 2 Humidity 488 %RH =20 %RH
Class 2 Sound Level Mater Static Pressure 84899 kPa  +013kPa
Firmware Revision: 2404
Evaliation Method Testad with: Data reported in dB re 20 uPa,
Larson Davie CALZ00, Si-9078
Larson Davis PRMLYTZC. 3N 073882
PUB a75A04, SN 348381
Larson Davis CALZ91, BN 0108
Compliance Standards Compliant to Manufaciurer Specifications and the following standards when combined with

Calibration Ceriificate from procedure 00001 B378:

ANSI§1.4-2014 Closs 2
ANSHS1.4 (R2008) Type 2
ANSI 51,11 (R2009} Class 2
ANSI $1.25 (R2007)
ANSHS1.43 (R2007) Type 2

|EC B0651:2001 Type 2
|EC G0804:2000 Type 2
|EC B1252:2002

|EC 61220:2001 Clags 2
|EC 61672:2013 Class 2

IsEwing lab cerifies tal the described al or exceeds all 5 a= staind in the procedure
(unless peharwise noted). It hos bean cabreted using messurament standarts fraceable to the intemational Systsm of Unlts (51}
through the National instilute of Standards snd Technology (NIST), or other nafional measuieenent nstilules, and mests tha
raquiremanls of ISOIEC 170252017

Tost points marked with a £ in the uncertninties colimn do not fall within this laboratory's scope of accreditation,

The quality systam s registerad to 150 80012015,
Thiie callbpatien |4 @ drsel comparizon af the unit undar 1est 10 the Ested refemnce standards and did nol irvobee any semgling plans

complete. No sllowanca has been made for the |rstablity of the test device dus b0 use, lime, sic. Such allowsnces would be mude by
tha cusiomar as nesdad.

The uncedalnties were computed in seeorfance with the (50 Guids 1o the Exp of | i (GUM)L A
covarags facior of approximately 2 sigra (e} han been applied io the standard uncartainty 10 sxgress fha axpandes uncerainty of
approximatey 5% confidence level

for tha of an approved atsiact i oblained in wiiting

Thiz roport may not be mxcapl in full, uniess
From the ceganization issuing s report

Comrection data fram Larson Daves LT Manual tor SouidTisck LeT & BoundExpart Lat, 770,09 Rov O Supporing Firmwars Vision
405, p08-08-10

For 14" microphones, tha Lamsen Davis ADPO24 1/4" to 12" adaplor is used wilh the callbrators and tha Larson Davis ADPGSS 104 1o

LARSON DAVIS — A PCB DIVISION
1681 West B20 North
Prova, UT 84601, United Stares

TLE-GRA-DIKIL
b SR Page 1 of3
l
Certificate Number 2023003540
Self-generated Noise

Meaaured soconding to |EC 81872-3:2013 11.1 and ANSES1.4-2014 Part 3: 11.1
Memurement Test Resull 4B}
Awsightad A

— End of measurement resubts—

~ End of Repari—

©LARSON DAVIS

TN B0 e

UAY

Signalo

LARSON DAVIS ~ A POB DIVISION
BER1 WesL 820 North

Pravo, UT §4601, Uniied States
T1e-584.-000 |

e WM

Page 3ofd

2QI--TATILS0AR

OLARSON DAVIS

D06 s ©)

tenaslunuRy

Certificate Number 2023003540
172" adaptor b Lsed with the sresmplifien

Soutd Pressure Lavel 114 48 1= 20 y7n

Ghack Framquency: 1000 He:

Pavingic nats d in i, wiEh from IEC B1672-3:2013 | ANSHASA 59 4-2014/Parl

MNa Pattern approval for IEC 61672-1:2013 7 ANSUASA 51 4-2014/Fart 1 avallable.

The sound level metar submitind for testing succasstully compintnd the porindic teats of IEC B1672-5,2013 / ANSUASA 51.4-2014Fart
3, for the anviranemanisd condillans undes which Bre tesis wira perormed. Howaser, no general statamein or sonclusion can bie made
absut confarmance of the gound level mater ko tha full spacficetions of IEC BI672-1: 2013 F ANSUASA 51.4-2014/Part 1 bacausa (3]
evigence wag nat pulsicly evallatle, from an 1esling i Tt pattorn approvatd, 1o dermonsiats that
Ihe modsl of d laval matar fully o the cass 2 in [EC B1672-1: 2013 F ANSIASA 51.4-2014Fai 1 o
correction dala for acousiical ket of reguency weighling were nal provided in thi: Instruction Marsal and () because tha peiodic tests
ol IEC G1672-3,2010 | ANSIASA 51, 4-2014/Part 3 cover only a Bmited aubsel of the specifications in IEC 61872-1:2013 L ANSHASA
GaA-2014Fan 1,

Standards Uszd
Deserigition Cal Dug Cal Standard
Laurson Dinvis CALIT Residunl Intensdly Calibogor I02T-(R-r 150
Haure Spacntifie 2626-H Tempernturs Probe (TR
Larson Duvi L200 Aepustic Calibrutor r7o27
Larsom Davis Model £31 7182
PEE ITIALY |2 ek Prepolorized Pressore Microphone 07183
SRS DEIA0 Ulim Low Distortion Genemtos [ UL
Lo Davia 112" Preamyplifier for Model 831 Type | PCHOODATES
Acoustic Calibration
Measured according (o [EC 61672-3:2013 10 and ANSI 51.4-2014 Part 3010
Expanided
Measurement Test Result [dB]  Lower Limit [dB) Upper Limit [dB) Uncertanty ||
1000 Hz 114.00 113,80 114.20 014
Loaded Circuit Sensitivity
Tost Resule Lower Limit Uppur Limie Expanded
ek i Bl VPl [@BrelV/Pal  (dBrelV/Pal  Uncertainty )
1000 Hez -50.08 =52.44 4833 (IR

= Eadd ol measorement resufi—

Acoustic Signal Tests, C-weighting
Measured according to |EC 81672-3:2013 12 and ANSE S1.4.20H4 Part 3; 12 using 2 compansan coupler witf Linit Linder Test

(ULIT) and reference SLM using slow fime-welghted sound leval far compliance 1o IEC §1672-1:2013 5.5: ANSI $1.4-2014 Parl
155
Fre i Test Rosult [08]  Expected (4] Lower Limit [dB]  Upper Lisait [4B] Shpanii
quency sl i) 2 wer ‘pp Unsertuinty [d8]
125 010 0.20 170 1.30 0.23
1000 015 0.00 -1.00 1.00 02
#000 a6 a0 400 200 0z

— End of mesvsrement results—

Resalt

Pags

Pass

TARSON DAVIS ~ A PCB DIVISION
1651 Wt 820 North
Trova, VT 84601, United Stntes

i

©LARSON DAVIS

Th-GEa-0001
IV 2S04 Page2ofd TN B406 B O
la
Certificate Number 2023003536
Customaer:
Uaited Analyst mnd Engineering Conuiliunt Ca Lid
Nir. 81 Soi Udonsuk 41, Suldimmyil Road,
Hangchak, Phra Khanong,
Bamghaok, 10260, Thallood
Mode! Number  LxT2 Procedure Number  DO001 8378
Sarial Numbar DODETS4 Technician Jacob Cannon
Test Results Pass Calibration Date 22 Mar 2023
. Gallbration Due
Initial Condition  As Manufactured Torip 2942 C L0.35°C
Description SoundTrack LxT Class 2 Humidity 5 WRAH £ 20 %RH
Class 2 Sound Lavel Mater Static Prasstra 8484 wPa  + 013 KPR

Flrrmasre Revision: 2404

Evatuation Method Tested electricaliy using Larson Dovis PRMLT2C SN 073882 and a 12,0 pF capacitor to simulate
microphone capacitance. Data reported in dB re 20 (iFe assuming a microphons sansithity of 50,0
miiPa

Gompliance Standards  Compliant in Manufacturer Specilications and the following standards when eombined with

Calibration Carfificate from procedure D000 8364

ANS| 51.4-2014 Class 2
ANS| 51,4 [R2006) Type 2
ANSI 81.25 (R2007)

ANS] 51,43 (RZ007) Type 2
ANST §1.11 (R2008) Class 2

IEC 60651:2001 Type 2
EC BOBO4:3000 Ty 2
1EC 61252:2002

1EC B1672:2013 Clasa 2
|EC 61260:2001 Class 2

Issuing kab ceriifies that the irsirument described above meets o exceads @l specifications &s stated in the referencad procedurs
{unless otherwise noted). & has been cofrsted using messemment standards tmceable (ot Inbernational Systerm of Units (S4)
Breaisgh the Mational Institule of Btandards and Technalogy (NEST), or athee nationsl messurensnl nstiiules, and meets the
raguiremnts of FEOMEC 170262017, Test podnls markod with o 3 in the uncarisinties coiumn do not Bl within this iabaratory's.
scopa of aceraditation.

The quality sysiem s regetined 1o 150 500122015

This calibrasion Is a direct comparisan of five Ut urdsr st bo lhe kstied referencs stantdards and did not imvolve any sampling plans 1o
oomplete. Mo allowance has been meds for the instabiity of the test device dus o wse, ime, ste. Such allwences would be rrads by
this cusiomer a5 nesdad.

The uncertainiiss were computad In Accordance with 1he IS0 Guide to the £: af in (GuM). A
eoverage factor of epproximatnly 2 sigma (k=2} has bann applied o the stendarnd imcanainty fo axprss the oxpanded uncertamty at
approximataly 85% configance leval,

This report may not be mproduced, excesl i full, unless parmission for the publication of an enproved absirect s oblamed o witing
from tha organization Esuing this mpon.

Corrsction dats from Larsan Davis LxT Mavsl far Seand Track LT & SoundExpen Lst, 770,01 #ay O Supparting Finmwars Varsion
4,06, 20180810

Callbrstion Check Frequency: 1000 Hz; Referance Sound Pressure Leved: 114 B re 20 Pg

LARSON DAVTS ~ A PUB DIV
1681 Wear 820 Norih

Prove, UT #4601, Unied Swies
T16-684-000]

I2NATTI 2T

©LARSON DAVIS
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Deseription

Flart Seiontifie 2026-H Temperatuse Probe
SRS DS360 Ulim Low Distorion Generatar

Certificate Number 2023003535

Cal Due
2h23415-25
2T

Cal Standurd
[T
YTE3S

LARSON DAVTS - A PUB THVISION
E6R] Wil B20 Norih

Provo, UT B251H, United Staies
TL6-683-0001

HOAZFTI R

e
o

0y

aa

Tage Zofl

Certificate Number 2023003536

SLARSON DAVIS

DI 407 Hee 3

tenaslunuRy

A-weighted Broadband Log Linearity: 8,000.00 Hz

e
aa
i

Error [dB]

an
n

L3 mn ann ma "e Hee ana 10
Lavel Injoctod (48]
W = e LAY L NTH e it L7
Epval finearity refing 10 1EC 61672-3:2013 16 and ANS| S1.4-2014 Pan 3: 16 for campliance to IEC 81672-1:2013
58, IEC 51800:2000 6.2 |EC §1258:2002 8, ANS| 51.4 [F2008) 6.5, ANS| 51.4-2014 Part 1; 5.5, ANSI 51.43 {R200T) 8.2
Ll 2] Eroe(dB]  LowerHod (48] Upperlimit (5] ':‘x Result
36.00 053 070 70 0.16 Pass
ar.oo 0.45 0,70 0.0 0,16 Pass
3a.00 028 -0.70 0.70 0.5 Pass
30.00 0.25 070 0T 0.6 Pass
40.00 018 0.7 0.7 0.8 Pass
41.00 012 .70 070 0.15 Pasi
42.00 009 0,70 070 0.16 Pass
43.00 008 070 [} 0.16 Pass
44.00 0.05 0.7 070 047 Pass
45.00 0.03 -0.70 070 0.16 Fass
46,00 0.0 070 0,70 0.6 Pass
47.00 001 4070 0.70 0,18 Pass
48.00 Sl 070 070 0.16 Pass
49.00 D 0.0 070 0.8 Pass
54.00 -0.03 .7a o0 096 Pass
5500 0,03 -0 0.70 0.1 Pass
64.00 -0.04 070 0.70 0.16 Pass
FE.00 -0.03 070 0.7 016 Pass
74.00 -0.04 .70 0.7 018 Pass
749.00 -0.04 070 0.70 018 Pass
E4.00 -0.04 0,70 070 0,18 Pass
B2.00 -0.03 .70 o.70 0.6 Pass
8400 0,04 0.70 0.70 .16 Pass
59.00 o.09 070 070 015 Pass
104.00 0,00 470 (i) 015 Pass
108.00 om 0,70 070 015 Fass
114.00 .00 470 070 0.15 Fass
1800 0.00 070 0.70 045 Pass
124.00 .00 070 0.70 15 Pass
12600 .01 70 0.70 015 Pass
134.00 0.00 a1 0.7 0.15 Pass
136.00 0,01 .70 0,70 015 Pass
137.00 -0.01 47 070 015 Pass
138,00 -0.01 70 070 0.15 Pass
138,00 .00 .70 0.70 0.15 Pass
— Ent of mespurement resilt—

LARSON DAVIS —A PCB DIVISION
1681 Wit $20 North

Pravo, UT 24601, United Sites
Tid-aR4-000]

WIEFITITEAAT

Page d ol §

©LARSON DAVIS

XN ABT Wi 3

tenaslunuRy

Certificate Number 2023003536

Z-weight Filter Response

10 ik

a8

P an
. o - an x
g 0 R :
] on | pma s “mam — T g

ag - . E
- §

08 -E

-0 .

1 W Al i 1ecun A0m
Frequency [Hz]
— Ml B DOVishon e LT LM —L ppaf Lemi

Elecirical signal feat of frequency walghting perfommed scconding o IEC BIST2-2:2013 13 pnd ANSI 51,4-2014 Part 3: 13 for compliance Lo
|EC 81672122013 5.5, IEC G0651:2001 6.1 and G.2.2; IEC §0804:2000 5 ANSLS1.4: 1983 {RI000) 5.1 and &:2.1; ANSI 51.4-2014 Part 1: 8.5

Frequeney [He| Test Resull [0B]  Devistion (48] Larwer Hinlt [dB]  Upper Hmit [dij
8.31 029 -0.28 -Li 0.33
£3.10 £0.05 -0.05 0,30 0.30
125.89 o 004 030 030
25118 006 -0.08 030 0.30
501,19 0,03 003 030 0,30
1,000.00 0.00 0.00 030 0.30
1,985 26 002 0.0 0.0 0,30
398107 a0 001 .30 0.30
/843,28 o0 0oz -0,30 030
15,848.93 010 010 -0.42 032
19,952,62 0,38 -0.38 081 041

— Enid of messurcment resulis—

[——t

Uncertaluty i) L
015 Pass
015 Pass
0135 Pass
045 Pass.
015 Pass
015 Pass
nis Pass
01s Pass
nas Pass
015 Pass
0as Pass

LARSON DAVES —A PO DIVISION
1681 West 520 Nowth

Prove, UT He61H | United Staies
TI6-654-0001

Wz Page 3 of K ERMHIE AN M
lay
Cartificate Numbar 2023003536
Peak Rise Time
Prak s time perormed acconding to IEC B0S61:2001 8.4.4 mnd ANES] 51.4.1883 (R2005] 5.4.4
Expunded
Amiphiud Thsratimn

uphitade [dH] {0} Test Result (AB]  Lawer limit (48] Upper lmie [dB] i Risult
136,95 40 MNegative Pulse 134,86 133,42 135,42 015 Fass
_ Positive Pulse 134,85 13341 135,41 016 Pass
30  Mepative Pulsa 133.90 13542 13542 015 Pass
Positive Pulse 133.69 13349 135.41 0.15 Fass

= Endl of measuremnent resuilts—

Positive Pulse Crest Factor

LY

©LARSON DAVIS

200 ps pulse tests at 2.0, 12,0, 22.0, 32.0 dB below Overload Limit
Creest Faolor meassired according o 1EC 608512000 0,4.2 and ANS1 51.4-1983 (R2008; 5.4.2

Amphitade [d#) Crest Factor “Test Wesult 48] Lkt B8] Expundud Unecertainty [45] Result
135,85 3 ovLp +1.00 0153 Pass
5 avLo +1.00 0158 Pass
125.85 3 0,43 &1.00 015% Pass
-1 <0.13 £1.00 0161 Pass
115.95 3 014 +1.00 015% Pass
5 -0.11 £1.00 0158 Pass
105,95 3 0.5 +1.00 015% Pass
5 -0.12 £1.00 0151 Paza
— End of messurement results—
Negative Pulse Crest Factor
200 ps pulse tests at 2.0, 12,0, 22.0, 32.0 dB below Overload Limit
Crest Factor | aecording 1o IEC 94,2 and ANS| 51.4:1983 (R2006) 8.4.2
Amplitude [dB] Crest Fattor Tost Resalt [dB] Limits [dR] Expanded Uncertalnty |dB] Result
135.85 a oviLp £1.00 0153 Pass
5 avip +1.00 0453 Pass
125,65 3 012 +1.00 0154 Piiss
- 012 +1.00 0151 Pass
115.85 a 0,14 +1.00 015% Prss
5 012 +1.00 0153 Past
105.95 a 015 £1.00 0153 Pass:
5 013 41,00 0153 Pass
— End of measuromen| resilis-
Gain
GEan messared aecording bo 1EC 6167232093 17,3 and 17.4 and ANSI 51 4-2014 Fort 5 173 and 17.4
Expanded
it Lawer Wimd |dB v limi |8 Hesult
Meggurement Test Result [dfY] [dB]  Uppel L ccrtuinty |48
0 dB Gain 95.96 93.50 a4.10 0.15 Pass
01 s Gain, Linsarily 40.32 39.20 40,80 0.18 Pass
084 Low Rznge 24.00 23,90 84,10 0,45 Pass
o8A Narmal Range 84.00 93.20 B4 80 015 Pans

— End of measureme residlis—

LARSON DIAVIS — A PCB DIVISION
1681 Weat 820 North

Prove, UT 84601, United States
Té-fa00

IR

¥

©LARSON DAVIS
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Certificate Number 2023003536 Certificate Number 2023003538
Broadband Noise Floor 1/3-Octave Self-Generated Noise

Belt-aeneralsd nolsa massurad acconting o IEC B16T2-3:2013 1.2 and ANS| 5142014 Part 3: 11.2

=
o
g .
Measurement Test Result [dB} Upper limit [dB] Result it
»
Aweight Nojse Floor 2686 36,00 Pass i 2,
C-welght Neise Floor 26.55 35.00 Pats B o
Z-weight Noise Floor 3248 38.00 Pass o,
]
2 .

= Emd ol measurement resulis—

12 10y s e o0t oo 1
Total Harmonic Distortion Frequency [Hi)
Measured ysng 173-Octave filters:
Meisuremont Test Result [dB] Lavwer Limit [dH| Upper Limie [dB] ‘I_“m:'::::i Tesult The SiM ks gat 1n low rangn
10 He Bigrnl 13545 134,15 135.75 0.15 Pags Froquency [Hsl [y —— Upper limii |dm] Resull
THD 8574 <5800 0.00 Pass i 19.76 2480 Pats
THOWN -61.96 -58.00 .00+ Pass a3 ; ;
ano 18.54 24.00 Pass
= End ol meassuremynl revulis— 10.00 17.64 23.50 Pass
12.50 1646 23.00 Paga
16.00 1545 22.90 Pass
2000 14.78 2240 Pass.
25,00 13.83 42.30 Pass
31.50 12.86 21.50 Pass
40,00 1223 20.20 Pass.
50.00 1.3z 18.80 Pass
63.00 10.57 17.60 Pass.
80.00 .78 16.80 Pass
100.00 8.76 15.90 Pays
125.00 812 15.70 Pass
160,00 .68 1550 Pasa
200.00 745 15,20 Pass
250.00 7.38 1520 Pazs
500 7.28 158,20 Pass
400.00 7.53 18.70 Paza
500.00 7.83 16.00 Pass
530.00 B.56 RL: Pass
HO0.00 RE ] 17.30 Pass
1,000 00 aar 18.10 Pass.
1,250,00 10.82 18.50 Pass
1, B00.00 11.50 19.80 Pass.
2,000.00 12.53 20.80 Pass:
2,500.00 13.48 .70 Pass
3.150.00 1444 22.60 Pass.
4,000.00 15.43 23.50 Pass
5,000.00 1644 24.50 Pags
6,300.00 17,96 25.50 Pass
8,000.00 18.32 26.50 Pass
10,000.00 19.38 27.40 Pasa
12,500.00 2032 28.50 Pass.
18,000.00 21.30 2550 Pass
20,000.00 zn 40.40 Pass
= Endl ol ineasarement vesuits—
5—APCH DIVISION . LARSON DAVIS - A PCB DIVISION .
1681 West K20 Norih 3 1651 Wigs1 824 Narth
Prove, UT 84641, Unised States LARS ON DA"IS Provo, UT §4601, United Suates E‘E LARSON DAVIS
TL6-ERA-0NL TH-684-001 o
T332 Page b ol B DO 8407 Rew, HI5I-TFINTeAR Page Taf 8 L BT R 0
[ [
tenaslunuRy tenaslunuRy
Ceartificste Number 2023003526
Cortificate Numbaer 2023003504
Customer;
United Analyet and Englneelng Consaltont Co Lid
Mo B Sod Udonauk 41, Sukhomyit Road,
Bangchok, Phra Khanong,
Bamgkok, 10260, Thaitand
Model Number  LxT2 Procedure Number  DO001.8384
Serial Number  QD0B755 Technician Jdpsob Cannon
Test Rasults Pass Calibration Date 23 Mar 2023
" Calibration Dus
Htircontlion, PEMTEEENd Temparatiro 343 G $0.25°C
Description SoundTrack LxT Class 2 Hermidity BO.Y  WRH +2.0%RH
Class 2 Sound Leval Malar Static Pressure BEOT kPa  +013kPa
Fiemware Revision: 2.404
Evaluation Method Tested with: Data reported in dB re 20 pPa.
Larsocn Davis CALZE1. SN 0108
Largon Davis PRMLRT2C, SIN 073884
Larson Davis CAL200. 5 2072
PCE 375A04, 3N 346363
Compllance Standards Compliant to Mahufactuser Specfications and tha lallowing standards whan combined with
Calibration Cartificate from procadure D000 1.8378:
[EC 60651-2001 Type 2 ANEI 51.4-2014 Clasa 2
IEC 608042000 Type 2 ANS| 514 (R2006) Type 2
IEC 51252:2002 ANSI 51.11 (R2008) Class 2
IEC 612602001 Class 2 ANSES1.26 (R2007)
IEC 61672:2013 Class 2 ANSI 51.43 (R2007) Type 2
|y bl coniifien tha the diaerived shave r or gxoeedy sfl i =2 ninied in provedurs
(unkeas otfarwize noted). |t hea baan calbrated sing messurement stantards racesiis o the |nlamationsl System of Unlts (51)
thrmugh tha National Institule of Standards and Technology (NIST), or ofhar national massurement instibutes. and meets e
mquiremants of ISOIED 170262017,
Test points marked with a £ in the uncertainties column do not fall within this laboratony’s scope of accreditation.
Tha quality systom &5 registored to 150 8012015,
Thile calllvation |s @ direct compansan of the unil under 1wt 10 the isted referense stantards and did ot nvolve sny sergling pans o
canipiats. Mo allowarice has bean mads for the insiaiility of the test device due to use, Wne, el Such sfowsnces would be made by
the customar as needed.
The puted in dance with e 150 Gulde (o e Expressian of ity b (BUM). A
covarege fctor of spproximataly 2 sigma (k=2) has bean applisd to the standard uncesteinty tn. express the expandrd wncartainty at
apgrckinpely G5% confidmtie vl
= End af Reperi— This rapart fray not be raproduced, sxcapt in full, unjess permissian for the publication of an spproved abssrac is obtanad in writing
fren tha organization ssuing this raport,
Comeciion data from Lerson Davis LaT Manusl for SoundTrack LT 8 SoundExpert L, 1770.01 Rev O Supponing Fimmwars Vassion
4,05, AS-0810
Signusory. .
Far 1/4* microphonas, the Larsan Dayis ADPO24 44" o 1/2° sdaplor |8 used wilh tha callrators snd e Larsan Davis ADFO4S 14" 1o
LARSON DAVIS — A PCR BIVISION = . LARSON DAVIS -~ A PCR DIVISION
1681 West K20 Norih 3] 1681 Wes 30 North =)
Provo, UT #4601, United Sutes LARSDN D'A'VIS Prove, UT 84601, United Statey = % @ LAHSON DA"[S
THE4-0M | 16840001 S P EneE
UraTTIR0e Puge 8ol B THHMIL BT ey 1 HOHI-ITTOR4.20 Pagelof3 TN 406 B €T
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Curtificate Numbor 2023003584
VE paaptor s used with he preamplifier,

Caitiration Cheth Frogquenicy: 1000 He Refaronce Sound Prassure Level: 114 dB re 20 uPa

Parlodic lesls ween perdormed in acoordance wilh procadures fram |EC B172-5:2013 | ANSUASA 51.4-2014/Partd,
Mo Pattern approval for [E0 6167212013 | ANSIASA 51,4-2014/Fen 1 availabla.

Thie stuni? leval metar submitisd lor lesting successlully campleied e perodis tests of IEC 61872-3:2013 | ANSIASA 51.4-2014/Parl
3, foir the envirmental cenditiens dnder which the lests were performad. However, no general stslerment of conchision can be mado
mbout conformance of the saund level meter o the hll spaofications of [EC B3672-1:2013 | ANSINAESA 51 4-2014Fart 1 because (a)
avhdance waa not publlicy sveliabie, from an | Ieating i ik fir patiem appeavals, Io demonstrale that
this moded of sound kvet meter lully conformed to the class 2 specifcaions in IEC B1E72-0:2013 { ANSHASA 5% 4-2004/Pan | ar
coroctian data for sooustical test of frequency waighting wens not rovidad in the instruction Manual and b} because the periodic tests
of [EC 6167232013 ) ANBUASA S1.4-2014/Part 3 cover enly & fimiled subset of the specfications in IEC §1672-1:2011/ ANSUASA
51 4-2014/Part 1

Standards Used
Descriglion CalDate  Cal Due Cal Standard
Taswom Duavia CALIH Residuinl Inlciaily Caliboston 2022-00.00 20230409 0012540
Harl Scientific 2626-H Temperature Probse 2021-08-25 20730525 o798
Lavrwent [hayie CALRN Acoustic Calibirutor H02207-21  2023-07-21 ooy
Lamon Davis Mode! 831 20230221 2024-02-22 (07IR2
PCBATTALS 12 inch Prepolurized Presuwre Microphone  2023-03-06  2024-03-06 oo7ias
SRS DE360 Ulira Low Disiartion Generalor WMI203-20 2023.03-29 Oo763S
Lagson Davis 12" Preamplifior fiar Moded 831 Type | 0220928 2023-08-28 PCBO04TEI
Acoustic Calibration
Measured accordng 1o |EC 61672-3:2013 10 and ANSI 81.4-2014 Paat 3: 10
Measneement Test Result [4B]  Lower Ll (48] Upper LimitfaB) i’""‘"[ uik!'d Result
1000 Hz 114.01 113.80 14,20 .14 Pass
Loaded Circuit Sensitivity
Test Result Lower Limit Upper Limit Expunded
Measurenient
[ e L'V / Pa] [ e L VP (4B e 1 Vi Py| Uneertainty [diE] (ool
1000 Hz -50.23 5244 -48.33 014 Pass

= Emil of mussurement resulis—

Acoustic Signal Tests, C-weighting
Measured according to IEC §1672-3:2043 12 and ANS| $1.4-2014 Part 3: 12 using a compariser coupler with Unit Under Test
(ULT ) ana reference SLM using slow time-weightsd sound level for compliance 1o IEC §1672-1.2013 5.5, ANS| §1.4-2014 Part
155

Fxpanded

Freguency [He] TewReslt 4D} FxpecieddB] LowerLimic[dB]  UpperLimniam) . U0, Hell
125 022 020 A70 130 023 Pass
1000 0.5 0.00 1,00 100 023 Pass
2000 297 -a00 £00 200 .32 Pasa

=~ End of mensurement resulis—

LARSON DAVIS - A FCR DIVISION
R Wost 820 Norh

Provo; UT #4601, Unated Stares
Tlh-GA4-000|

®LARSON DAVIS

2023-3-ZITPHU4- 20 Pagelafd D01 S48 trev
la
Calibration Certificate
Certificate Number 2023003578
Ceistamer;
nlted Analyst smd Fagineering Consalinnt Ca Lid
Nu. #1 Sel Udensuk 41, Sulbumvis Road,
Hangchak, Phra Khanang,
Banpkok, U260, Thailand
Model Number  LxT2 Procedurs Number — CO001.8378
Serfal Nurmber  D0OGTSS Technician Jacab Cannan
Test Results Pass Calibration Date 22 Mar 2023
Calibration Due
Inmitial Condition  As Manufaciured Tomperature 2168 *C $025°C
Description SoundTrack LT Class 2 Humidity 80.3 %RH +20%RH
Class 2 Sound Leval Matar Static Pressiur B5.34 kPa 2013 kPa
Firmwirs Ravision: 2404
Evalpation Mathod Tested claciically using Larson Davis PRMLAT2C S 073884 and a 12.0 pF capacitor o simulats
microphone capactance. Data reported in 9B re 20 yPa assuming & mecrophona sensdivity of 50.0
mViPa
Compliance Standards Compliant to Mamdacturer Specifications and the following standards when combingd with

Caltiration Cenificate from procedure D000, 8364:

|EC 808512001 Type 2
|EC 608042000 Type 2
[EC &1252:2002

|EC 61672:2013 Class 2
|EC 51260, 2001 Class 2

ANSI S1,4-2014 Clags 2
ANSI S1.4 (RZ008) Type 2
ANEI §1.26 (R2007)

ANS| 51,43 (R2007) Type 2
ANS 51.11 (R2009) Class 2

Ismuny lab cortifies: that the insirument described above msets or excesds all i as gtalid i the d procedure
|urierse olheraiee nated). (L has e callbrated vsing meaaurement standards receable fo e Intemational System of Uniss (31)
through Ihe Netione Insttute of Stendants end Tachnalogy (MST), or aibwr national meesurement institutes. and moots the
requirements of ISONEC 17025:2017 Test points markad with a £ In the uncertainties column do not fall within this laboratory's
soope of acareditation.

The quality systam Is ragistersd 1o 150 S007:2015

This eaiibration is & direc! comparieon of the unll under (8! (o the listed raference stundards and Gd nol invole sy sempling pians bo
completa: Mo aliowanee has been mede for the instabiiey of the test davice due to. use; time, etc. Such Sowancrs would be made by
the customer— as needed,

The e were covnp I with ihe 150 Guide o oll ¥in {GUM). A
cowarage factor of sppromately 2 sgma (k=2 has been applied to the standand uncertminty o express the sxpanded uncertainty at
mppraximately 95% ennfidence leved

Thi rapoet mgy not be ecept In full, urdess i far tha
fram the arpanizton issEng inis mport

of an approved absiract s sbtained in wriling

Comedion data from Larson Davis LT Manual for Bound Track LxT & SoundExpen Lad, ITT0.01 Rey O Supparfing Frmware Version
4.0.5, HNB08-10

Calibration Chesh Frequency: 1000 He, Refarenca Sound Prassure Leval: 194 dB re 20 4P

LARSON DAVIS— A PCB DIVISION
1681 West 820 North

Prove, LIT B4601, United States
Tli-6R4-0001

@LARSON DAV

ATII2IVIA01 43

Page 1 of §

XHHIL 40T Rarw £

tenaslunuRy

Cartificate Numbar 2023003564

Seif-generatad Noise

Measurad aceording o IEC B1672-3:2013 11.1 and ANSI 51.4-2014 Par 3; 1.1

Mensureaent

Aewalghtad

“Tesd Besult [dB]
40.42

— Endl of measirement results—

— End of Ropurt—

Signatory:

LARSON DAVTS — A PCB DIVISHON
1681 Wt 520 Norih

Prove, UT 84601, Unled Smes
ThBGREA-N00 |

WAITIIRGE 6

Description
Hut Scientifiv 2626-H Ternperature Probe
SRS DE36) Ultra Low Dhistortion (enerator

Carlificate Numbar 2023003578

Standurds Used
Cal Dte Cal Thue
Z0ZE-0H25  2023-05-25
HO2-{2-29 2023|229

©LARSON DAVIS

4 [V
D00 1 A4 s €
[

tenaslunuRy

Cal Standard

LARSIN DAVIS — A PCB DIVISTON
161 West R20 North

Prova, UT 84401, Uinited States
THE6H4-000]

AT 45

PapeZof ¥

®LARSON DAVIS

THHILEADT Rew (5

tenaslunuRy
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. Certificate Numbar 2023003578
Z-weight Filter Response
o e
on
0% -
o4 - =
g o 3
2 - oo ¥
E 4o | | - - ] FA
02 -
E e L = E
6 Shg
an 3
4,0 e
1 W W e TR ARG
Frequency [Hz]
— o] W Devmtion e LW LY e U it Limiat
Eloctricat signal test of frequancy weighting perforned according ta IEC 61672-3:2013 13 and ANEI §1,4-2014 Part 3 73 for compliance 1o
1EC §1672-1:2013 5.5 FEC 60651:2001 6.1-and 0.2.2| [EC B0804:2000 5. ANS| 51.4: 1883 (R2008) 5.1 and B.2.1; ANS 51.4-20%4 Pori 1: 5.5
Froquency [Hz| Test Resuht [dB]  Beviathon [dR) Lavwer Mol (8 Dpgeer Bt (0] m"‘l:;‘l Hesnlt
8.31 -0.34 033 111 0.33 0.15 Past
63.10 -0.08 0,08 030 0,30 0.18 Pass
125.89 -0.04 -0.04 -0.30 030 015 Pass
265119 -0.08 008 030 0.30 0.15 Pass
501.19 -0.02 -0.02 030 0.30 016 Pass
1,000.00 0.00 0.00 -0.30 0.30 015 Pass
1,905.26 -0.03 -0.03 030 0.30 015 Pass
3,681.07 -0.02 -0:02 -0:30 0.30 015 Pass
7.843,28 0.0z 0.0z .30 0.30 015 Pass
15,848.93 -0.08 -0.08 -n.42 0.2 015 Pass
19,962 62 -0.37 037 -0.81 041 015 Prss
~ End of messurenient rosuits—
LAREON DAVIS — A FCH DIVISION °
1681 West R20 Narthy
Erovo, LT 84601, Urndted Stazes LAHSON DAVISI
TH684-0001 . .
M-1-22TIT01 45 DO RA0T Rev G
'
tenaslunuRy
Certificate Number 2023003578
Peak Rise Time
Paak rise e perfommed according io IEC S0651:2001 5.4.4 and ANS| §1.4:1983 (R2006) B.44
Amplitude (41 Duration {1s] - Repaited
: Test Resudt [dB]  Lowor imit [dB]  Upper limit [dB] Uncortulnty [dB) Ruwlt
136.85 40 Negatlve Pulse 136,02 133.54 135.54 015 Pass
Pesitive Pulse 135,02 133.54 135,54 015 Fasy
30 Megative Pulse 134.08 133.54 135.54 015 Fass
Posltive Pulse 134,00 133,54 13554 015 Pess
— End of moasurement resuliz—
Positive Pulse Crest Factor
200 ps pulse tests at 2.0, 12.0, 22.0, 32.0 dB below Overload Limit
Crest Facior memaumd according fo [EC 808512001 3.4.2 and ANS| 81,4,1933 [R2006) 8.4.2
Amglitude [dBj Crist Faciur et Rusult [dB) Limiis B} Expunided Uncertalony |d8)] ll.égull
135.85 3 ovLD =1.00 0154 Pass
8 oVLD =100 0454 Pass
12585 3 013 £1.00 0153 Pass
& 0.4 =100 0461 Pass
115.05 3 D14 2100 0:15¢ Pass
& 0.4 £1,00 045 Pass
10685 a 115 +1.00 0,154 Pass
§ 014 £1.00 0453 Pass
= Endd of messurement resuit-—
Negative Pulse Crest Factor
200 ps pulse tests at 2.0, 12.0, 22.0, 32.0 dB below Overioad Limit
Crest Facttr massurad scroeding to [EC BOGS1:2001 842 and ANS! 51 4:1983 (RI008) 8.4.2
Amphitude [d11] Crest Fuctar Test Rewubt (48] L {4B] il ity |48 Result
135.85 3 ovLo 2100 Q15% Pass
5 VLD £1.00 a6z Pags
12595 a -0.13 £1.00 018% Pass
5 014 +1.00 Q.15% Pass
116,86 3 <014 +1.00 0151 Pass
§ -0.13 £1.00 0151 Fass
105,85 3 -0.15 2100 0153 Pass
5 -0,14 £ 1.00 153 Pass
= End of messurement resnliy—
Gain
Gain magsired accarding In [EC 618T2-3:2013 17.3 ard 17.4 and ANSI 51.4-2014 Part 3; 17,3 and 17.4
: : Expanded i
Measuresient Test Renuht L] Lower Hmdi [dB]  Upper Hmie 0] . e Hesull
o dB Galn 93,96 8381 8411 016 Pass
0 dB Gain, Linaarity 40.26 3941 40.81 216 Pass
OBALow 9401 S35 4.1 015 Pass
OBA Nermal Range 94,01 83.20 84.80 015 Pass

— End of messurement resulti—

t
un
oo
e
u

Certificate Number 2023003578
A-weighted Broadband Log Linearity: 8,000.00 Hz

<z
it
a8
<

Error [d8]

Lol Injectad [d

n e

W Enor

Lo Lttt —— g Lol

Broadbend lavel Insadty performed ecconding (o IEC B1672-32013 10 and ANS| $1,42074 Parl 3 16 lor compliance lo IEC 81672-1.2013
5.8, IEC G0R04:2000 6.2, IEC 81252:2002 &, ANS! 51.4 {RZ006) 6.9, ANSI 51.4-20%4 Pent 1. 5.8 ANSI 3143 (R2007) 8.2

Expanided
Level [dB] Error [dB]  Lawer Helt [4B]  Upper B¢ |8 Uncertaiaty [dB] Result
36.00 .52 070 o 0.6 Pass
37.00 041 0.70 Q.70 0.16 Pass
35,00 0:32 070 .70 016 Pass
38,00 0.24 £0.70 070 0.6 Pass
40,00 017 070 0.70 0.16 Pase
41,00 0.16 070 ] 0.16 Pass
42,00 0.1 070 070 0.16 Pass
43.00 0.06 070 070 0.17 Pass
44.00 .05 070 070 047 Pass
45,00 0.05 070 070 0.18 Pass
AB.00 0.02 070 070 0.16 Pass
47.00 0.00 070 o7 0.16 Pass
48,00 0.02 070 070 0.16 Pass
48.00 001 070 070 0.6 Pass
54.00 .03 070 .70 0.16 Pase
59,00 0,03 ot 0.70 0.6 Pass
64,00 002 070 .70 0.6 Pass
63,00 .03 DTG 0. 0.16 Pass
74,00 -2.03 27 0.7 0.6 Pass
79,00 003 0T o 016 Pass
84.00 -0.03 4T a0 016 Pase
85,00 .03 070 Q.70 0.16 Pags
94.00 -0.03 070 o.70 0.16 Pass
28.00 .02 070 T 015 Pags
104,00 0.0z 070 0.7 0.15 Pess
109.00 0.02 -0.70 0.70 0.15 Pass
114.00 0.00 o7 0.70 0.15 Pase
118,00 001 -0.70 0.70 018 Pass
124,00 om o770 0.70 015 Pase
128,00 001 -0.70 o7 015 Pass
134.00 0m 0.0 .70 015 Pass
1300 0.0 -0.70 070 015 Pass
137.00 001 0,70 070 015 Pass
138.00 n.a1 0,70 070 015 Pass
138,00 001 070 070 015 Pass
— Enil ol measurement resulis—
LARSON DAVIS - A PCR DIVISION . @
1681 West $20 Norih s I H
Provo, UT R4601, United States o HSON ths
TL6-6RA-1 A »
LTI IR0 Pagedof @ TR B4 B €
lay
Cartificate Number 2023003578
Broadband Noise Floor
Selt-aenersted nolse messured socoiding to IEC §1872-32013 112 mnd ANSI 5142014 Pa 3 1.2
Measuremernt Test Resubt [dli| Upper Hndi [dB] Resuli
A-weight Noise Floor 2678 38.00 Pass
C-waight Moise Floor 26.31 35.00 Pass
Z-weight Noise Floor a1.80 3900 Pass
= Enal ol mensurement resuli—
Total Harmonic Distortion
Measured using 1EOctaye fMers
Mensurement TestRewmlt (dB]  Lower Limit (48] Upper Limit (] Aoy Result
. Uncertanty (di]
10 Hz Signal 138,60 134.15 135.76 0.15 Pass
THD BT 48 -68.00 0ot Pass
THD+N -EL08 -68.00 o0 Pass

— End of messurement resulis—

LARSON DAVIS — A POB DIVISION
[6KY Wens 220 North

Prove, UT 84601, United Smres
TIa-684-000]

ZORAIITIN O AF

®LARSON DAVIS

DN 340 By

tenaslunuRy

LARSON TTAVTS — A PCR DIVISION
16R] West 820 Nowls

Provo, UT 46401, United Staes.
TL6-684-0001

ARIITING] 45

Page 6af 8

©LARSON DAVIS

TUMOELEAT? ey O

tenaslunuRy



Certificate Number 2023003578

1/3-Octave Self-Generated Noise

=
. E
% N s .__r‘"_"‘—
: i = i "
4 Teeug gt
E n
3 ¢
2 .
1 A 1000 100 ey 000000
Frequency [He]
W Mo g Usos Lisk J
Thia SLM 12 sat o fow renge
Frequency [Haj Test tesalt (dB) Upiper timit [d8)] Result
630 18,76 24.80 Pass
B.0D 17.69 24.00 Pasa
10.00 1808 2350 Pass
12,50 16.85 23.00 Pags
1600 15.00 2200 Pass
20,00 2240 Pass
2500 2230 Pass
31,50 21.50 Pass
4000 20.20 Pass
50,00 18.50 Pass
83,00 17.60 Pass
80,00 16.60 Pass
100,00 15.80 Pass
125,00 15,70 Pass
180,00 1550 Pass
200.00 1520 Pgaa
250.00 1620 Pass
315.00 1520 Pass
400.00 1570 Paas
B00.00 16.00 Pass
630,00 16.80 Pgss
B00.00 17.30 Pasg
1,000.00 18.10 Pass
1.250.00 18.50 Pass
1,600.00 19.80 Pass
2,000.00 20.80 Pass
2,500.00 21.70 Pasa
3,150.00 2260 Pass
4,000.00 22.50 Pass
5,000.00 24.50 Pass
6,300.00 25.50 Pass
8,000.00 26.50 Pass
10.000.00 27.40 Pass
12 500 00 2650 Pass
16.000 00 F8.50 Pass
20.000.00 30.40 Pass

= End of measaroment resalis—

Cartificate Number 2023003578

— Enil of Repori—

Signntory

LARSON DAVIS — A FCB DIVISION
20 Ni 1

Il’lf:::\‘“:.’; :4;:(::’2"::ucd Stmes \. Q‘i‘ hn @ I-AH SON DA"IS

TLa-6RA-C01 L e

Puge Tof 8§ T

tenaslunuRy

Tl G

INNOVATIVE INSTRUMERT CALTBRATIGN LA

WATIVE ISSTHLMENT C0, LTI HEAD (FFICE

[IECED AREIEN 1 TAMBEIN HAMNG kAED

A n 14 FIROVIRET L1250 THATLASD
1L ¢ 2167 18
Page Lot
Certificate of Calibration
Customer
N UNITED ANALYST AND ENGH Certlficate No - 23-ACT-117
CONSULTANT COLTD. Request No - Reg-2023-1546
Address #1 Sol Udomsuk 41, Sukhumvii Road, FBangehak,

Prakanong. Banghkok 10260

Unit Under Calibration Detaily

Measuroment {tem Acoustic Calibeator Class : |

Manufactirer SVANTEK Range : 94, | 14.dB/ 1000 Hz
Mudel 5V 36 Ttrtsnierst Swais - Vsed

Serinl Number 07224

m UALEEFM. 17172564

Calibration Enyiranment aid Details

Temperature (234200

Humidity 150+ 200 %RH )
Berometric Pressure (1053 =10.0 b )
Received Date 21 Juky 2023

Calibration Dute 4 August 2023

Locntion of Calibration = LAB 1 Acoustie

Calibrution Procedurs In-house method CP-ACT-02 based on [EC 60882-201 7 Electroneoustics - Soand calibrotors

Reference Stundard Model Serial Number Traceablo Due Calibrution
Soutd Calibrator SV 13A 58079 EEE 31 May 2024

THD Multimeter 015 1047765 NIMT 31 Janusury 20228

Traceability * This ficale § ) bifity of 1y recognieed antional stundard, snd to the

reulization of the intermational System of Units {S1)

MNote

The reported uncertamty is bised on stendard uncertuinty niultiphied by the Coverage Factor k=2, providing a level of

Appraved By : -
—

Mr. Pacit Mathavorn

confidence approximately 935 %,

Culibrated By ;
My, Noppidon  Luangarn
Service Calibrution Engineer Calibrution Engineer Supervisor

Issoe Date : 4 Angust 2023

The el ety 10 e e stbenset. The e ficane shall ot e reprodkiont wnseps i 10, wibfvosn wrivsn upeoved o e Busaraiivg i

b AR

LARSON DAVIS - A PCH DIVISION
i1 West H20 North

Prova, UT Rd601, United States
TIA-6H4-0001

Page Bol &

A I-IITIROT 45

INNOWATIVE INSTRUMENT CALIHRATION LAS

TIVE TR TRLMENT C00 T, AEAT QPR f

T I RN 1L SO SR TRARTI 1) TAN AN AR

AR IVANET PRELA SANELT AR AR IOV IR 180 TEEAILAND

P ——————

®LARSON DAVIS

FULE VM- N | FA 1
Pagn 7 o
Certificate No - 23-ACT-117
Requist No : Reg-202% 15458
Soond pressure level Calfbrativn Results @ Without Adjustment
Calibration Range Without Adjustment (dH) Adjustment (dH) Uneertainty | Aveeptance iyl
(B Messared Error Measured Error (= dB) Class | { = dB)
Q4 dB ! 1000 He 94,03 03 - 13 n2s
114 a8/ 1006 Hx 11401 0.1 13 025
Frequency of Sound pressure level
Calibration Runge Withaut Adjustment A 1 Accegiunce Bmit
W) Mensured (Ha) Error (%) Measured (Hz) Error (%) (= %)
9448 /1000 He 14X, 00 .00 [
114 B /OO0 He | AR 00 won oo 0,70
Total Harmonde Distortion pluy Nolse of Sound pressare level (THDAN %)
Calibration Range Without Adjustment Adjustment Uncertainty | Acceptamce il
{Hz) Measured (%) Measured (%) {+%) Class 1 [ + %)
Q4 dB /1000 He 0.26 LR 2.5
114 dB J 1000 Ha 0,38 40 2.5
Note:
Acsmtaney B wins TECHH108T Class
i tesilis exclude the eatibnme presaure
e vl (0
End of Calibrathon
Thes sesudi bl undy e ieem ealibrsassl. Th cemsifim diall mon b seproabase ensag il swibarss wrtes apymssl of A escsssss sy

L isndsliimaunu
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Envi Equipment Service Co., Ltd.
1101254 Moo 3, Tumbon Hang Ruk Phatihans, Amphir Bang Bus Thong. Monthaburl 11110
Tel. 098 362 9152, 085 478 7885
E-miail; sales@envi-eos.com
No. @ E23-04044
Pagg : lofé

CERTIFICATE OF CALIBRATION

Customer United Analyst and Engineering Consultant Co., Lud,
hiddron lilllu:‘g’;mh 10260 o W -
Description of Equipment Console meter
Mannfuciurer Apes Instrument
Maoddel Number XC-572-V
Serinl Namber 1701019
1D/ Contral No. Eo=
E Conditi ; p @s+0'C
Humidity (50 15) % RH
Cal, Dute 2304/2023
Tssue Date 250472023
Calibrpgion Method yr Cs ion I Used

V15 P Mcthod (1 inisedd Sune Envirmmenti) Prolecion Ageacy |

Thia cestilicaie & fraeabhy ta ntionl sandssed, which realize the anits of

ncvuridivg tir e | System of Linits (152
Result alibratio

Vi pertificotg muy nok he reprodced niber tan m fll excepl sl prior Writhem apgrh of e Techwioal Manmses; Envi Bauimeid
Service Company Linised

S p————_—— T DR R R R

Callbewedy ¢ - nd

Approved by

(M. Mana Fuekhud)
“Fechnical Manger

Certiflcate No. : EX3-04044
Page : Joff

METHOD 5 CONSOLE CALIBRATION
USING REFERENCE WET GAS METER W-NK-2.5-B-Z No.547425
5-POINT METRIC UNIT
Calibrution Conditious

Meter Console bnformation

1k |

Console Model | o0\ | | o | T
Number XCATY 250472023 AM Std Temp 293 K B
Console Serial Calibrution - -

Number 1701019 Reforence No. SER23AM 16 | | Std Press | 760 | mm Hg

| DGM Model ¥ | | Barometric

| Namb SKISEX Bresiney T57.49 minHg { Ki 386
DGM Serial Calibration
Nusber | u0zZ028 Meéter Ganiims 0.999 Console Leak Check | PASS

Calibemting Dty
Resulis

e | Dt Diry Gas Meter
bration Factor | Flowrate |
Dry Gas Meter | Calibwation Meter | Varintion | Std & Corr | 0212 mYa/min | Variation
Voaoe) | (Queut) | (Vo) | @) | ) | (AY) | (Quuomd |  (AHa) (AHsg)
' wmin m | mlmin mmin man Ha0
135 o 0136 o 1004 s ot 45,580 AL3IE
Ta3s | oo | ooass | onon | ker [XIE i 44,068 170
ou36 | 0016 | 0136 | om6 | Lo | oals wolo 44700 Lo
LRI (INELY b.ole 0993 0009 LG 44,924 {J.l_l'-‘-i
020 0,268 noe |I.'FHE|. Logl | ome 46600 @701 ui
0020 | 0266 | D019 | (978 A1 00Y7 0014 W0 i), 479
0027 | exes | os26 | 0970 e 0026 40,900 1007
[[X[rx 0265 0026 LI 0,016 (LX) A KT n.a72
0030 ||.:E|H 030 0977 0,087 LLXIE 45230 Rix ol
DN | G268 | 0030 | 0973 0,030 45332 x|
1945 I 45899 43:::] o

Note:  For Calibration Factor Y, the ratio of the reading of the calibration meter to the dry gis meser, acceptabie
tolernee of individual values from the average is £0,02 " "
For &y, orifice pressure differential that equates o 0,75 efm (0.0212 m"fmin) st ssandard J
pressure, aceeplable folenmee of individund values from the average is-£0.2-inches (%, | gl J:0.

Meter Conale Infornution

Certificate No, | E23-04044
Page - 20l6

METHOD 5 CONSOLE CALIBRATION

5.POINT METRIC UNIT

[Calibrution Conlithing

: REFERENCE WET GAS METER W-NK-2.5-B-Z No.547425

FagtorsiConversions

m:“""" NCERY 242023 Std Temp | 293 K
E:-:::Sem] 1901018 | ::;:::l::';ln. | SERZS-04016 Std Press 760 | mm Hg
i:?r:‘b::nw SKISEX | ‘;‘;’:;‘““ 75749 | mmig | | Ka 035 | I

Serfal | oo Caiibration = e
I uumuﬂ Metor Gamina 0,999 |c...-...|u Leak Cheek | PASS |
Run Time Metering Console Calibration Meter
oM | volume | Votume ‘1’.:;";‘ ?:::’F: Volume | Voume | Sutit 3::';
Blapsed | DH | Initinl | Final | Ioitinl | Final | Initiad Final itinl | Final
W P | V) | Ve | G | e | e | D [ o) | 6w
| min | mmbo | o o' c © w m e | o
117 RET R 34| 13689512 | 13703608 | 30 3
1215 a0 | 200a7s1 | 2esn | M4 31| 13roses | 3na7eod | 30 o |
8.50 260 | 2w4m97 | 2095037 | 35 35| iaTaman | 15732450 | 29 W
T 260 | 2095037 | 295177 | 35 35 | 137.32486 | 13796400 | 29 b7
| 1380 W | 2005083 | 2005468 | 36 36 | tan4Tonr | 1annamas | 20 0
1372 100 | 2095463 | 200S743 | 36 % | noanas | searo | 2 |
1032 | To. 2095, 06032 3 .1 135.05154 1 3R 305360 1 i 8
10,30 700 | 2096032 | 206302 | 32 37| 13830536 | 13RSTRRA | 28 2y
!.m 500 | 2096324 |2onend | 37 | 37 | 1assmons | smsess | 29 m |
I_!S.'m 9.0 2006,604 | 20 484 a7 | A7 | 13886564 l.i‘]:l-i."‘-': 37 | 27

Mufur fm!u_h'_l;ulorun niiuu

Callteutlin Condtivns

Certificate No, @ EI3-04044
Puge 4 of &

Console Model | .
SR — .
| Number 572 2520 Std Temp 293 K
Console Serial Calibration " 1
Number 1Ty | Reference No. SER2IHHE Std Press Tl mm Hg
i Barometric |
SK2I5ED 5.
I-(_ Presure 5749 mmHy Ki 0386
Calibration |
= .
| (HNHI2028 | M G g | Console Leak Cheek | PASS
o
Cabbsragivo Dtk 2542023 Colfbration Rfirenee No SER234MO6 |
Meter Gamma vs Flowrate
1iH0
- -— - -
.
4 TI00T
_ 0.‘.?9\’."\
= \
= 9
g 0890 I X )
i Y +Cizmina Y
2 ‘\\ = M Allow ¥
g | .}\ Min Allow Y
= 0080 | [R5
\\
, Yo
N S Az
0970 w
0.7
0,960 || i Eitl e : = )
0.000 0005 Q.01 oS na2n o025 o3 o35
Flowrate Standardized & Corrected {m?/imin)
Comsole Serial FHing

Comsnle Model: XC573-V
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EES

Cenificaze No. @ E23-04044
Page : Sofb

Meter Console Information Culibirution Condithons Fietars/Conversimms
Comle Model | o omcy Date | Time | 250472023 Std Temp | 293 K
| Number | legnsie !
Console Serial Calibration li -
9 | Sl A i { T
Nomber 1701 a Refecence No. ERIM G Std Press 6l L H_r,_
DG Madel 2 Barometric
K23 757, 0.
Nabér K25EX | | Pressure 49 mimHg Ki 386
DGM Sertal | gnpgpg | | Callbration 0.099 Console Leak Cheek | PASS
(Mumber | "7 | Met
Calibwation Dhibe 1542023 Calibratn Refeeence Mo SERIG-a0I0
Meter Pressure vs Flowrate
0040
04139
0030 | o 030 |
& | e
Sz -
2E oo | ewii26
‘% % | =
o 0020 | T
o g g
i =
£ | ~Bil6
E 5 oo | -
et | &
0010 | “Goil
nnns
0.000 - s SIS [ Lo ——
0,000 20,000 40000 60,000 80,000 100.000
DGM Criffce AH (mm M2
Cnenle Serial: iale Censole Modd: XC-572-Y

Envi Equipment Service Co., Ltd.
P25 Mo 3, Tumbon Bang Rak Phatthana, Amphuor Bang Bun Thong, Nonthaburi 11110

Tel, 098 362 9152, 039478 T885
F-mail: salesenyi-ges.com

Cenificate Ne: : EX3-08066
Puge : lof6

CERTIFICATE OF CALIBRATION

Cusiomer United Analyst wnd Engineering Consultant Co., Ltd.
Address 81 Soi Udomsuk 41, Roud, Phr

Hangkok 10260

Deseription of Equipment Console meter

Manufacturer Apex Instrument

Muodel Number XC-572-¥

Serinl Number 1904011

1D Control N,

L Condi @s+)"c
Humbdity {50+ 15) %% RH

Cal Date NS0R202I

Issue Date D5/N82023

Culibration Method or Calibration Procedure Used

115 EPA Method (§Inited Staly Environmental Profecton Agency)

ki certifiate i trocenbie t musn sandard, which resfize the units of messuremern nccordmg o fhe |ntemabimnal System of Uniis {15

Result of Calibratinn

Thie cenyificate mi o be reproduced wiher i in full exceps with pran Wrinen spprayal of the Tecnisil Maaer, Envi Cquiprsat

Service Company Linshod,

These repericd ol are

Approved by

TG 1 -

w i Goverape Hesor 0F k=2, peowiding 2 9% confickiece fevel

(Mr. Manp Fuckhui

Techriical Manger

Console Model Number

Certificate No.
Page : 6of6

E23-D4044

THERMOCOUPLES SYSTEM CALIBRATION

Serial Number

DGM Model Number

DGM Serial Number

Meter Box Model Number

Meter Box Serial Number

XC-57-V
I ETTE] alibration Reference No. SER23-04016
.‘iKZ.‘_IIX_ | Reference Thermomeler DIGICON
NOON202ZE Serfal Number 13169105
JENCO 7‘6;5 '.BCF | o
JC 19031

Console Thermocouple Simulntor

Channel xnd Meter Box Channel Temperature Rending ( °C )
i -0 | 250 | 380 930 | 1490 | 2600 | 3700 | as20 | 530 | w16 | 10380
Stack 90 | 230 | 360 | 9%0 | 149.0 | 2500 | 3730 | 4840 | 960 | 5200 | 10440
Aux 190 | 230 | 360 | 920 | 1490 —
Prohe 190 | 330 | 0 | 920 | 1490
Filter 180 | 230 | 360 | 930 | 149.0
Oven -19.0 | 230 | 360 | 930 | 1490
Exit <180 | 230 | 360 .
Tolerance Range
Stack = L50%  Absolute Meter nHTL o
Prabe + 300e Exit £ 200
Filter = 30°C

USI

Maoter Consale Information

Certificate No. : E23-08066
Page ;2of6

METHOD 5 CONSOLE CALIBRATION
; REFERENCE WET GAS METER W-NK-1.5-B-Z No.547415
5-POINT METRIC UNIT

Clulibrution Crnditions

FactorsiConversions

E:’;:;:M"‘M XCSTY osowzozs | "V || st Temp
Comsole Secial | g gy | | Callbration skRz 08077 | | siapress | 760 | mm g
Number gl Reference Mo | =%
ﬁ:wml | swasex l. ;:;-::rlv | 7o ||||||Hg<‘ [K. | 0386 | 1
_:::h:’ hl 000014 @::‘é::m | 0.999 | |£'|mw|r Leak Cheek | PASS |
Run Time Metering Console | Calibration Meter ml
ii::l':‘t Volome | Volame ?.ﬂ;l Or::;t | Volume Volumi ?:::: ?::‘::
Elapsed DH Initinl Final Initial Flimal Initial Final Initial ﬁllll'_
@ (P (Vai) (Varh (fe) {tm) (Vwi) (Vi) [t ()
min mm H:0 i m’ o Lo m' m' Ac b
1238 130 | 1342006 | 133036 | 29 20 | 15537040 | 15546168 | 27 27
12,42 130 | 1343036 i M| pss46168 | 15560264 | 27 bl
880 260 | 1343282 | 1343422 | 1 29 | fss60472 | 155784 | 27 27
T 20.0 | 1343422 | 1343862 | 30 30 | 1sas0ia | 1ssO0NE | 26 26
13,05 40.0 | 1303560 | 1343840 | 30 | 1sss0m6 | 1ssamonz | 2e -2;.__-
1395 A |38 | B | s 31 1S67om | 15e4s838 | 26 6
10.50 0| 1344136 | 194408 | 31 31 15646734 | 15674556 | 26 26
10.47 700 | 1344418 | 1340698 | 22 31 | 15674550 | 1502264 | 26 26
o1 S0 | 124471 | 139499 2 v 157.31088 | 26
| oz o0 | 134991 | 1345270 3 az 15758638 | 25§
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Certificate No. : E23-08066
Page :lofb

METHOD 5 CONSOLE CALIBRATION
USING REFERENCE WET GAS METER W-NK-2.5-B-Z No.547425
POINT METRIC UNIT
Calibration Conditons

Muter Console Infirmation

Soape el ey | os0sz02s | i
Consale Sertal | 1904011 o, | SERIS4B27
E‘E‘:““ SKISEX g:;‘ﬂ';::ﬁ“ 75699 | mmbtg | | Ko 0,386 )
:f:’hf:m 0004114 | | :n":;:‘m‘:':m 1999 || console Leak Cheek | PASS
Standardired Dati Diry Gas Meter
|_Cullbration Fuctor | Flowrate
Dry Gas Meter | Calibration Meter v Sid & Corr_| 0212 myimin | Variation |
(Vi) | Qi) | (V) | (Qwimi) (AY) | (Quonigami) {AHz) (AHg)
w | mimin | m | mYmin mimin mm H,0
naa | nonl | oass | ooon | neee | opn4 wott 6171 0333
w13 | son | 0as7 | nan | nees | ooiz Wi 10,443 0.339
Mo | 0016 | 0138 | wowe | w07 | oond o A6ET0 0.366
m" 0016 [INEL] LLXIT Lonz [Xa nolG | 47.099
mi75 0.020 1275 e 0.999 0,0y 0,020 i A5R847
na7s a0 27, 0,020 0995 (LKL .02 46,407
Toae | 026 | 022 | uoze | eose | -oo0r | 002 46,636
oate | 0026 | 0271 | voze | ook | -tont 0026 | 46743
u27s | on30 | 0260 | 043 | 075 | oo won | 4626
0030 0,270 0,030 | 0,974 ALO1E 0,030 46142 362 _
way [ Y Average 4504 _»\?:rlfg |

Note:  For Calibsation Factor ¥, the rtio of the reading of the calibration meter to the dry gas meter, acceplable
tolernnee of individual values from the avernge is £0.02.

b

pressure, pecepinble tolerance of individual valuss from the avernge is +0.2 inches (3,

Meter Convole Infy

Certificate No. @ EX3-0R065
Page 14 of 6

iy Comlitions

Congole Model "
XC-ST2.V
Number i NESE |
Console Serial i | "
Number _l‘llHlN 1 | SER23-08027 | T60
DGM Model : |
SK25E! 58,
Nk SK2SEX 75899 mmHg K 386
DGM Serial s
Number (LR Meter Gamma 0.999 2‘“* Lenk Cheek FASS
Crlihetion Tiate S-8-2023 Callbration Referonee N SER23-08027
Meter Gamma vs Flowrate
1.0
|
| - - —-——————— & -
1010
£
] |.ooo
g —+—Uamma Y
{_2 = Mux Allow Y
z Min Allow ¥
Z 04990
\\\
noga) "
oo | N
| k.
| \
0975
nam - . e — — e
00 0.085 i 0,015 0020 04025 30 035
Flowrate Standardized & Corrected (m?/min)
Coweode Serial At

Certificate No. * E23-0B066
Page :3of6

Calibrstion Conditions

Faetors!Canveralons

Console Model | | | | 09:50 .
XCA7V
Number 1 XCAT-V Date Time 05082023 AM Std Temp 203 K
Cansole Serinl Culibration o
| Number B 1904011 Reference No. SERII08027 _Sld Press ol mm Hg
DGM Madel = Barometric
SKI5E 5 .
Nusber SKISEX Pressure T54.99 mmHg K1 | L3856
DGM Serial Calibration i : e
Numiber . nooT | Meter . 999 Console Leak Cheek PASS
Calfbtthon Nt 5H2023 Calihration Reference No.  SER2TA80I7
Meter Pressure vs Flowrate
0040 —
0.035 |
0030
‘d | oo
EE o P e
B et
| %é £ i BT
I 020} T
23 2 i
#H -
B oms =6
B T
E <t
70 ot
0005 |
T i T sy NPT SR
.00 2004} A0MK} [ H.onn 100000
DR Orifics AH (mm H200
Comele Serinl: 1904 L Corole Modek: NCST2-¥

Certificate No, : E23-08066
Page 6ol 6

THERMOCOUPLES SYSTEM CALIBRATION

rtion Conditin

XCSTZY | |
Console Serinl Number . 2T | |_Calibration Reference No. SER23-08027
DGM Model Number SK2SEX | Reference Thermometer DIGICON
DGM Serinl Number DO 114 Serinl Number 1N 60105
Meter Box Modsl Number | JENCO 765 KF | .
I Meter Bux Serial Nnn%ﬂur JC1T2IS
Console Th-rnncnurl: Simulator
Channel and Meter Box Chnnm;: Reading { *C )
test poin 80 | 250 | 3m0 | 930 [ 1400 | 2600 | 3700 | 4520 | 5930 | 160 | 10380
Stuck 70 | 250 | 370 | 930 | 1490 | 3580 | 370.0 | 4810 | 5920 | 8140 | 10370
Aux =160 25.0 o w30 1490
Probe 7o | 240 | 3t | o3 | 140 o
i Filter =160 240 k] w30 149.0
Owven | =160 2440 | 370 B30 149.0
Exit 160 | 240 | 370
Tolerance Runge
Stuck 4 1.50%  Absolute Meter £ 30C
Probe L300 Fxit s o2C
Filter + 3N




ENTEC

Calibration Certificate
Certificate No.
Date of issue @

Instrument description  ©
Instrument model

Instrumant serial no. H
ID ne. or controel no,

Manufacturer

Probe description

Probe madel

Probe serial '
Customer name :

Customar address 1

Total pages of eartifieate :
Receiving no. :
Recaiving date, :
Paramater of calibration :

Hitrige O
Sulphur Diokide
Condition of UUC, 1

Amblent condition i

Calibration place :

Callbration procedure no. :

Date of calibration t 20-Apr-23

Mr. ¥warchal Khamdoung

Calibration Technician Technical Manages

LAR-C ey

el Barsskok 101

Calibration Certificate
Certificate No.

(= ion Results (after {Tabla 3)
Standard Mgan of Uncartainty
Parameter of Standard Error
Values

ND2 {ppm)
NOZ (ppm)

End of Report

Poga3al3

ENTE=A

Entech Industrial Solution Co.ltd,

ENTECIH

Calibration Certificate
Certificate No.; G &6

Standard References  (Table 1)

Due date

Vendor

Standard Certificata No.

(02)1c

(O2) 21402 % Vd

Measured room conditions

Calibration conditions

Gy Tempersturs ¢ Fow st ¢ 1200 miimn
(= Results (before adjustmant)  (Table 2}
Standard Mean of Uncertainty
Paramater of Standard Error
Values (4]
0F (MNd) 2498 020
OF (N0
sl
1) 1.1
]
pam)
tram]
NOG {pxm)
-2.08
24

FRICL-

Calibration Certificate

Certificate No: G sco0s
Date of issue: 20-Fe

2

Instrument description @ Flue gas Analyzar
Instrument model 1 Testo 350 New
Instrument serlal no. 1 EOB9OBSE

1D ne. or contral no, 1 UAEEFM.008/2560
Manufacturer H Testo SE & Co- KGaa
Probe description :

Probe model :

Probe serlal :

UNITED ANALYST CONSULTANT CO.LTD.
81 501 UDOMSUKSL SURHUMVIT ROAD, BANGCHAK PRAKANGNG BANGKOK 10260

Customer name ]
Customer addrass :

Total pages of certificate

Receiving no. £
Receiving date, ]
of i H t Oxygen 1.458,10.04 21.02 %hvol, Cabon Monoxide 80.14,309.9,1003 pom,
gen Dicxide 30.34,80.95,202.2 ppm, Nitric Oxide 30.08,150,9,320
Dl 50,04, 100.8,600.1 ppm)
Condition of UUC. t Usad

Ambient condition H All of the Measum

i ware caried gut the stablitred labotary

Temperature 123 45°C
Hurridity +55 # 15 %AH
Calibration place o 170328 Sob pwan 47 Yook 48, T ghang, Laksl, Bangkak 10210

Calibration procedu, -1 WO

The
Mustipalet by coviage &
This o

It Eoviiiceite enpaniaind LrcerilyY et standiared uncertinly of

pasrei

2, Wit T

3 covernge prodaebily of Sppvoaiaialy 959%.
15 apeiad ool o iy et B,

repongtced

e i i fa eweeent with

e PETHESINT

" isseing abaratary.

bres vt sgrmte ane seal rof valkd

Tiies e ane freroalwity fo oo standands, wind

P measaeTe acooTing & e

drnteyrustiooal Syster of Linits (514

Date of calibration :

Mr. Sexdtay

Nugatnong Mrs. Nomghick Wangsetise

Calibration Technician Technical Manager

tmsund Date 26M12/15

tenanslumuRm

TTe-Ea
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ENTECH

W
ol
G

Standard Referances  (Table 1)

Calibration Certificate

AT

Certificate No.: G 660095

Standard Certificata No. Vendor Duse date
Dtygen { 02} 2498 % Vol 20972 Unde  30-5epds
Copgan | 02 ) 10.04 3% Val O5-0153-21 HNimt 1B-Nov-26
Owygen | 02 § 2102 % Vol CE0041-22 Nimt 10-Feb-27
Carben moncwdde [ €O ) 60.14 ppm CG-0D40-22 HNimt 14-Fab-27
Carbon monesdide | 0 ) 309.9 ppm 20321 Lnde 2123
Carbon mondde ( €6 ) 1003 porm 2583002 Linche 09-hug-14
Nitrogen Diaxice { ND2 } 20.34 ppm I Linde 22-Mg-24
Mtrogen Disxds [ NOZ ) 8036 ppm W43/22 Linde 26-Jun-24
Erpgen Dicudde [ NO2 ) 202.2 ppm 3nyn Linde 20-2ul-3
Miric Owide { MO } 30.08 ppm CG-0089-22 Rt 13-Jun-24
Mitric Okl { ND } 1509 ppm 2B57/2L Lirde A7-Jurr23
MAric Dixide | NO } 3206 ppm 294421 Lirde 03-94-23
Sulphur Diowide { 502 ) 50.04 ppm 206121 Lirdle 25:Ju-23
Sulphur Dioige { 502 ) 100.E ppm 3507722 Lirde E-Mo-74
Suiphur Diaxida { 502 | 6011 ppm 3204721 Linde 20-1u-23
Measured room conditions
Temperature i 223 "¢ Humadity © SB.5 %RH Pressure i 10124 misar
Calibration conditions.
Gag Tempersture 1 23 ' Fowrate @ 1200 mlfmin Gas gressure 10204 mbar
Calibwation Results Befora Adjustment  [Table 2}
Standard Mean of Uncertainty
Parameter of Standard Error
Values uuc 12
02 (Svely 2458 154 [ 0.20
o7 (e 10,04 10,08 0.04 0.0
02 (V) 20 2113 o011 080
€0 {ppm) a0.14 8O 4414 an
o (ppm) 3099 309 09 60
0 {ppm) 1003 1002 1 n
NO2 (pom} 30,34 32 -1.14 a0
NO2 (g} A0.96 33 -1.66 B
142 (pem) 022 1985 a7 12
O [pprr) 30.08 2 -4.08 a0
MO (ppm) 1509 1435 59 a0
MO {ppm) 3206 207 336 12
502 {pprm} 50.04 49 -1.04 (]
02 (ppm) 1008 100 08 64
502 (ppm) BOL.L 598 <31 13
FARACL-00-C Riw & Pagelaol3 Isssigd Dt I6/02/16
[
Ertech Industrial Sohsen Cotd, lﬂﬂﬂ'lﬂllﬂ')‘l]m,l
1721 Sol Newr awan 47 Yank 48 w, Lakei Bangrok 10210 THAILAND Tel, 3-2779-E8ES CallbratorBertec o

Tax I - Q105636035581

wesnwarinch coth

ENTECIH Calibration Certificate

W T
i Certificate No. G 650095

Calibration Results After Adjustment  (Table 3)

Standard Mean of Unecartainty
Parameter of Standard Error

Values uvue [E3]
02 (%Mal) 2498 254 0042 .20
@2 (%oval) 1004 10.08 004 ]
02 (%val) 2102 1113 011 080
€0 (ppm) BO.1a B) 0.t 30
0 {ppem) 9.3 o 039 6.0
oo (ppn) 103 1002 4 12
e fapm) 3034 F¥ 114 it
NOZ (ppm) BOA6 793 -1.66 B0
N2 {ppm) 2.2 1985 37 12
NO {pam) 008 32 130 B0
NO {pem) 1509 152 11 B0
A {pam) 30,6 ny 36 1
502 (ppm) 5004 49 -1L.04 an
502 (ppm) 1008 100 0.8 a0
502 {ppm) BOL1 LG8 -31 13

Remark : 1 amolimol « 1 %ol , 1 pmal/mol = 1 ppm.

End of Report
FWLCLAOS.C Houd Page3of3 s Date J6/U2/ 16
i kil SEN A G enanslumunu

17121 Soi Nesmwongwan 47 Vask 4B, Toonssoranens, Lok, Bangioe 10210 THALAND Tal 0-2770-8888 Caibratontbantachoot
P 0D MOBBIBOBSEEE1  wnwsntechon. th
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Usedl w.A. 2566

Jostunazuilonanssnudsnasy LazuInTNITAAMINASIIEDUNANTENUAIWIAADY

318n15luSUssAaUWiBu/MIUsaU nsasilananUsednfesufuin1sinsieit dusulinseinunmdewandou

No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration Calibration*
weslavanusziniasufiAnisiinsziinuaimennia
1 [Analytical Balance c{uazaaaﬂﬁwm (TSP) Mettler-Toledo AB204-S / Mettler-Toledo (Thailand) Ltd. 23MM331 7 Apr 23 5 Apr 24 -
(Readability 0.1 mg) fluavessuadnnii 10 luasou (PM-10) 1128312528
2 |Analytical Balance Mettler-Toledo AB204-S/FACT / Mettler-Toledo (Thailand) Ltd. 23MM332 7 Apr 23 5 Apr 24 -
(Readability 0.1 mg) B108115858

Uit gluifin uewundas uoust 1BuAiless Aeudaunuil $1in

HofURnmshmsziunsg I ISO/IEC 17025

Certificate Page 1/2



TECHNOLOGY PROMOTION ASSOCIATION (THAILANDLJAPAN)
N AND TESTING SERVICES
N HANGEOK 10280

CORPORATE SERVIC]

SR PATTANAR

5 3t EQUIPMENT CALINRAT

NSO TRITI 2R
CALIBRATION at0n

Cert.No.: Z3MM331
Page.: 1013

Certificate of Calibration

Equipment : Elactronic Balanca

Manufacturer : Mettler Toledo

Model : ABZ0A-5

Serial No. : 1128312528

I Ne. : UAE AIR.D192550

Submitted by : United Analyst and Enginearing Consultant Co. Lid,

3 Sai Udomsuk 41, Sukhurmvit Road,
Bangchak, Phrakhanong,
Bangkok 10260

Location : Balance Room 2
Received order : 07 April 2023
Calibration Date : OF Aprll 2023
Ambient Temperature ; 15°Cla 40
Relative Humidity : 30 % fo 90 %

Calibrated by :

Approved by :

() Pomthippa Tamayakul
f/] Malee Butkruea

Issue Date : 10 Apeil 2023

The Uncertainties are for o confidence probability of approximately 95%

anmlumugy

Equipment : Etectronic Balance Cert.No.: 23MM331
Condition As-Received :  Used ltem Page: 3 of 3
Reference : 2304-00150C-1
Result of calibration £) 3 73 £)
2. Effect of off center loading : 1o
A mass of 100 g was placed o various position on the pan 2 AN ate
The waighing machine reading errar obtained is given in the table Frien Fierd Pt
Maximum difference between
Position 1 Position 2 Position 3 sition 4 Position 5§ ff-center and central loading
{g) (g) (g) (g} (g} (g)
-0.0001 -0.0002 +0.0004 -0.0001 -0.00086 0.0005
3. Departure from nominal value
Balance Measurement Coverage
Applied Weight Reading Correction Uneertainty Factor
(g} tg) g} (£mg) (k)
Unioad 0.0000 0.0000 0.15 213
'R 0.0999 +0.0001 0,15 213
1 D.9398 +0.0001 0.15 213
5 4.959% +0.0001 0.15 213
10 9,999 +0.0001 0.5 211
20 20.0000 0.0000 0.15 2.1
50 50.0000 0.0000 0.16 2,06
70 69.9999 +0.0001 018 204
100 90.9080 *0.0001 018 203
150 150.0003 -0.0003 0.20 200
200 200.0005 -0.0005 0.29 2.00
The reportad uncertainty of measurement was based on a d L y ied by a el

factor k , providing a level of confidenca of epprosimately 85 %.

-olo-

taﬂmﬂu'n‘-

Equipment : Electronic Balance Cert.No.: 23MM331
Condition As-Received :  Used ltem Page: 2af 3
Reference : 2304-00150C-1
Procedure used :-

Calibration were conducted using in-housa cali F fure CP-OBO1 ing o direct

measuremant method against standard weight.
Condition of this result of calibration
1. Refarenca standard instruments:-

m Model Serial No., ID Nao. Test report No. Due date
1} Standard Weight Set (E2) 15684 24053 TORCOOT MM-0010-22 20 Jan 2024
2. This cariificate is valid only to the Hem calibrated on date and place of calibration,
3. This result of calibration was made on d at the peint specified by customer,
4. This cerificate Is not certifiad for any commercial transaction,
5 This i Is bl to the ional System of Unit.
Result of calibration | ) Without A {* ) After Adj by Intarnal Calibration
Range capacity : 0Dg te 220 g Resolution 0.0001 [+]
Before Adjustment :
Balance Measurement Coverage
Applied Weight Reading Caorrection Uncertainty Factor
(g} (a) (§:3] {tmg) (k)
100 99,9989 +0.000 0.19 2,03
200 200.0001 -0.0001 029 200
After Adjustment :
1. Determination of the standard deviation of welghing machine {n=10)
Applied Weight Standard Deviation
{a) of Reading (g )
100 000007
200 0.00007
v
wnasla

WACTIBLTIEATaEH
CALBSATION 198

Cert.No.: 23MM332
Page.: 1o0f3

Certificate of Calibration

Equipment : Electronic Balance

Manufacturer : Mettier Toledo

Model : AB204-5 FACT

Serial No. : B108115858

1D No. : UAE AR O16/2555

Submitted by : LUnited Analyst and Engineering Consultant Co,,Lid.

3 Sol Udomsuk 41, Sukhurmvit Road,
Bangchak, Phrakhanong,

Bangkok 10260
Location : Balance Room 2
Recelved order : 07 April 2023
Calibration Date : OF April 2023
Ambient Temperature : 15°Cto 40 °C
Relative Humidity : 30 % to 80 %
Calibrated by Suowit Imgai

—— M—‘
3

{ ) Pomthippa Tameyakul
{/ ) Malee Butkruea

Issue Date : 10 April 2023

Tl probability of approxi 1y 955

enmsluniugy
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Equipment ; Electronic Balance Cert.No.: 23MM332
Condition As-Recelved :  Used ltem Page: 2of 3
Reference : 2304-00150C-2
Procedure used :-

Calibration were conducted using in-house calibration procedure GP-0B01 according to direct
maasurement method against standard weight,
Condition of this result of calibration
1. Reference standard Instruments:-

Instruments Model Serial No. ID No. Test report Mo, Due date
1) Standard Weight Set {E2) 15884 24053 TORCHO? MM-0010-22 20 Jan 2024

2, This ceriificate ks valid only o the itam calibrated on date and place of calibration,
3. This result of calibration was made on requested at the point spacified by customer,
4. This ceriificate is not certified for any commercial transaction,

5, This cartification is traceable to the Intemational System of Unit,

Resuit of calibration { | Without Adjustment ({ * ) After Adj by Intemal C;
Range capacity : 0 g o 220 g Reselution 0.0001 g
Before Adjustment :
Balance Measurement Coverage
Applied Weight Reading Correction Uncertainty Factor
(a) ta) (g) (tmg) (k)
100 100.0002 -0.o002 021 2.06
200 200.0003 -D.oo03 0.:29 2,00
After Adjustment :
1. Determination of the standard deviation of weighing machine (n=10)
Applied Weight Standard Deviation
(g) of Reading (g)
100 0.00009
200 0.00007

Ry |

Equipment : Electronic Balance
Condition As-Received :  Usad llam

Reference : 2304-00150C-2

A mass of 100 g was placad to various position on the pan,
The weighing machine reading error obtained is given in the table

Position 1 Position 2
(g) (§:3]
+0.0001 -0.0003

Position 3

tg)
+0.0003

3. Departure from nominal value

Applied Weight
(a)
Unioad
04
1
5
10
20
50
0
100
150
200

The reported uncertainty of measuremant was based on a standard

Balance
Reading
tg)
0.0000
0.0859
0.9998
5.0000
10,0000
20,0000
50,0001
T0.0001
100.0002
150.0004
200.0005

Position 4

(a)
+0.0008

Cert.No.: 23MM332
Page: 3 aof 2

Maximum difference between

Position § off-center and central loading
tg) (g)
0002 0.0005
Measurement Coverage
Uncertainty Factor
(£mg) (k)
0.1e 247
0.8 247
0.18 217
018 217
018 247
0.18 2158
018 an
020 207
0.21 208
0.29 2.0
0.28 200
inty muttiplied by &

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

=olo-

tanenﬂaim-
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Tassmsusuussnanntiiu USEM Uean @359 9110 (@vnww)

Usedl w.A. 2566

318n15luSUssAaUWiBu/MIUsaU nsasilananUsednfesufuin1sinsieit dusulinseinunmdewandou

Spectrometer (CVAFS)

K170A0153

Thailand Ltd.

No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration Calibration*
wnsilandnuszsniosufiRnisiamevinuniniia
1 |pH Meter Audunsa-ang (pH) Mettler-Toledo Seven Easy S20 / National Food Institute, 2301846-001-01 24 Feb 23 23 Feb 24 -
sl (Temperature) 1231155210 Ministry of Industry, Thailand
2 |pH Meter Mettler-Toledo Seven Easy S20 / National Food Institute, 2302181-001-01 24 Mar 23 22 Mar 24 -
1230525212 Ministry of Industry, Thailand
3 |Analytical Balance ypsudanwiuany (SS) Mettler-Toledo XSR205DU / Technology Promotion Association 23MM112 26 Apr 23 24 Apr 24 -
(Readability 0.01 mg) vaaudaimun (TS) €009071872 (Thailand-Japan)
4 |Analytical Balance mam‘iaamﬂﬁfﬂﬂﬁwm (TDS) Mettler-Toledo XSR205DU / Technology Promotion Association 23MM113 26 Apr 23 24 Apr 24 -
(Readability 0.01 mg) 210685394 (Thailand-Japan)
5 |Hot Air Oven Memmert UF55/ Technology Promotion Association 23TM373 11 Apr 23 9 Apr 24 -
B212.0411 (Thailand-Japan)
6 |Analytical Balance ﬁﬁﬁuuaﬂ‘uﬁu (Oil & Grease) Mettler-Toledo XSR204 / National Food Institute, 2302827-001-01 10 May 23 8 May 24 -
(Readability 0.1 mg) C117635043 Ministry of Industry, Thailand
7 |BOD Incubator Tlaf (BOD) Arco Uc4-1320 / Technology Promotion Association 23TM249 15 Feb 23 14 Feb 24 -
(UAE.WAQ.015/2561) (Thailand-Japan)
8 |BOD Incubator Arco UR-1320 / Technology Promotion Association 23TM375 12 Apr 23 10 Apr 24 -
(UAE.WAQ.018/2551) (Thailand-Japan)
9 [COD Reactor ladl (COD) Hanna HI839800-02 / Hanna Instruments (Thailand) Ltd. HIT-2313-0403 29 Mar 23 27 Mar 24 -
(Heating Block) 648001901
10 |COD Reactor Hanna HI839800 / Hanna Instruments (Thailand) Ltd. HIT-2318-0547 28 Apr 23 26 Apr 24 -
(Heating Block) 1147807
11 |UV-VIS Spectrophotometer lwenlug (CN), Fuea (Phenol), Flef (COD) Agilent Cary60 G6860A / DQE Services Co.,Ltd. SP23-021 20 May 23 18 May 24 -
fluea (Phenol) Technologies MY15410009
12 |UV-VIS Spectrophotometer Hitachi U-1900 / DQE Services Co.,Ltd. SP23-007 6 Jan 23 5Jan 24 -
2021-064
13 |Atornic Absorption Usem (Hg) thina Agilent Syster ID: G8A432A Thailand Institute of Scientific and MTCACL.No. 2 Feb 23 1Feb 24 ]
Spectrophotometer (AAS) Technologies AA240FS / Technological Research (TISTR) 387/66
MY13160001
14 |Cold Vapor Atomic Fluorescence Usan (Hg) e Analytik Jena mercur DUO plus / Analytik Jena FarEast Maintenance Protocol 2 Feb 23 1Feb 24 -

Due Date of Calibration* :

Uit gluifin uewundas uoust 1BuAiless Aeudaunuil $1in

HofiRnmsimsziunsg IS0/

EC 17025

Based on the annual calibration plan. At least 1 time per year.

Certificate Page 2/2


../pH&ISE meter/23 0224 pH Meter_Seven S20_1231155210_UAE.WAT.010_2553 2301846-001-01(P).pdf
../Balance/BL2023/23 0510 Balance C117635043 Cer No 2302827-001-01.pdf
../AAS,ICP/AAS,ICP 2023/23 0202 CVAFS Analytik jena Mercur duo K170A0153 Cer No PM-OQ (P).pdf
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rfimial Devetopmea nt Mational Food i
¥ N3C.THgE. 17025
Ceier ERETaRATION 1081

NEC.TIELTIS 17028 PR pp——
CALIBRATION 1081 airn = v

Calibration Certificate Calibration Report

Certificate No.: 2301846-001-01 Cartificate No.: Z301646-001-01
Client name: UMNITED ANALYST AND ENGINEERING CONSULTANT CO.LTD. Equipmant: oH Maler Resolution:  0.01pH  ; 1my
Address: 3 Soi Udomsuk 41, Sukhumvit Road, Manufacturss  Metior Tokds Modal: SevenEasy TH 520 pH
Bangchack, Prakhanong, Bangkok 10260 Sarinl Newt 1233183210 Typa: Banch top.
1D No.: UAE WAT.0NZSE3
Page 1ol § Date of Calibration: 24 Fabnary 2023 Page 2 of §
Location: Cramical Caibranon Laborsiory, Mananal Faod insstute
Equipment: pH Meter Environmant Condition; Amblant Tempersturs: | 351 1 15 'C Redative Humidityt | 50 £ 8 ) %
Congiticn i
Manufacturer: Mettler Toledo Caniition of this Resilla of Caliuration
1.Calbration Method in LW-CC-o02 ¥ und
certified rederencs matenal {CRIG
Model: SevenEasy TM 520 pH 2, Belerence Standards { Cerifiod Referance Malarial
Inatnemanis Sarlal ) ID No. Manyfasturgr Canificats Mo, Dus Dpte
Serial No.: 1231155210 2% D Vetags Calbrate 2708007 Fluka ZET050 T Jute 2023
22 Digihal Thammamatas 7007 Flike CCBS0STTN A0 Qctaber 3023
ID No.: UAE.WAT (H0/2553 23 Tharme-Hygrn Mater NFLSTH 00718 PONPE 490 CRER-08RE 26 fpel 2023
LCavtified Refrance Matarial Lot e, Marsitacturar .U Exgirs Dats.
Order No.: 2301848 2.4 o buMler 4,008 [Primacy oH bffer Soktion) B32606 CPAchem PhaTaLE 8 igum 2024
5 g bufier 8,885 Primary pH tatler Sokdon) Ba2e0T P Achem PHIITLE 8 August 2024
L6 g tuler 10,01 Primary pH butier Sokson) BaZeos P Achem PH220.L8 B August 2023
Operation No.: 2301848001
.7 btler 1,00 (Standard pH buffer Sclution} Bazeal CFchem PHIOTLS  Auguss 2023
. 4 T certfication is traceable 1n The imsmational System of Unit (55 Unt)
Date of Receipt: 17 February 2023 21 Instrumenss No.2% nmugh NEO-TIES-TIS 17025 Laboraiony Aecredtian ol Calbratan No 0008
3.2 instruments No.2.2 hiough NSCO-TISE-TIS 17025 Laboratory Accradition af Calboadion No 0081
Date of Calibration: 24 February 2023 2.3 mstmints Ne.2.3 mugh NSC-TISITIS 17025 Lnbatsbery Ascredition of Calbrason Ho 0282
3.4 Centfiad Rafarerce Matanal No, 24 10 2.6 Inacaabin i ¥ maihod- Hamad ol
haroematar, and Saltin
rat by CPAthem 1 150 17034
Calibrated by MrWorapah Sookiong Approved by and 1SQNEQ 17023
5.8 Carified Rnfererce Material o 27 iraceabin B e HI2T Loths 04,06 2021 BIM ReiN 928 Low 28052021
i Ml Nctaptl Nyoictines | B4 R HE2T Lot 04.06 2021, BIM Rafl 1928 Lo 28052021,
Sakaon o i L is
Bpaclalist. Bivislon of Callbration Laboratary moorediin tn IS0 17034 and EOMEE 17028
Data of Issus: 24 Fabrusry 2023 for the Toam A, Thin corfficals wos cerified onty for the instrument we caiibrated;
5. This ol found e hown on date and place of calbraton coly.
Tho are-tor a canthd of 6%
Thin Carthicaie i by th Thi Laboratary Accraditatian Schame mhich has agesansd
the messremen capakifty of the laboratory and fs traceabifty to meognized national standands and 10 the unks of Maasuement resized al the
catmesponcing nations! standards boratory. This certficate may not be reproduced ofhar than in full excent wih tha price wiillan approval of fhe
National Focd insstute. F-CE-012 Remesmion: 01 Date: 20-04-65

F-C5:008 Revigon! 01 Date; 20-04:65

LA NS

NBC-TIGITIS 170

KEC-TISI.TIS 17028
CALIBRATION 0081

CALIBRATIGN 0081

Calibration Report Calibration Report

Cartificate No.: Z301BEB00101
Equipment: o Wrtar Resoltlon; O01pd . TmV Certificate No.: 2301846-001-01
Manitnctures:  Mattiar Tokso [T SuvanEasy TM 520 pH Equipment: Digital Thermameter with RTD
Sarinl Nout B0 Typa: Benchian Resolution: 0.1 °C Model:  SevenEasy TM 520 pH
10 M. UAE WAT.0102553 Serial No.: 1231185210 T Mow: UAEWAT.010/2553
Date of Calibration: 24 Februnry 2023 Fage3af S Manufacturer;  Mettler Toledo
Calibration Results:
B Date of Calibration: 4 February 2023 Pagedots
1, Calitiration of pH Meinr | Maraal Tempeiture Compensston st 25 °C )
[— DC Voltags Standard '] ¥ Covarags Factar Location: Chemical Calibration Labaratory, Natonal Food Institute
L i ™ o bl Ll Environment Condition: Ambient Temperature 25 °C % 1 °C
] 414120 414 .00 [ 200 Relative Humidity a8 o+ 3 %
2 Z5H14 =8 200 0.58 2m
+ 177,450 178 400 .58 200
& #3180 L] E.00 0.58 0
T 0,000 o 700 .58 200 ‘Condition of this results
[ 58,150 3 .00 n.sa 200 1. Calibration Method : - In howse method: W-TE-D25 by ¢ ison with standard
A 17T Bid 10.00 0.58 200 - The Calibration is determined by comparing with & known temperature
2 Bl s ity .4 L from a standard resistance thermomater,
14 418117 414 1400 056 200
= The temperature scate in use at this laboratory Is the International
2 Calibration of pi Mater with El | Manual (= 8t25°0 ) Temperature scale of 1990 { IT5-90 ).
Equipment: g Becimde. Type:  Combinnd Elecrode
o — s i 2. Refierence Standard Instrument :
Manufsctine;  Mesier Toleda Model: InLab Sais
Sk ot ik Instrument Model Serfal No. Certificate No. | Due Date | Through
Parfarmance of Elacirede system  (Three-Point Calitation st pH 4. pH 7 ard pH 10) HANDHELD THER| i 162 2umd PSL-T 0673/65 | O7-Jun-23 TISTR
Platinum Ressstance Thermometer (PRT) 562TA 877332
Cortifiad Vakuo Avarags indicator Roadieg Relutiva Biope (%) Uncartaisty Cavaraga Factar Support Equipment ;- Low Temperature Bath (Micro Bath), Model: 7103, 5/N: A33538,ANGS ABS181.
W5 [pH) BH mi tzpM ) k)
4008 il 1= . ol =, 3. This cestificate is traceable to Tnternational System of Units (ST Units).
£.465 [ B 1. ¥
ks i s i 4. This certificatie was certified only for the instrument we calibrated.
10008 1001 180 arz ) 2m -
oy i - - T e 5. This result of calibration was found accurate as shown on date and place of calibraticn ondy,

6. Condition of Calibrated item ;  Good
7. Result of Calfbration : E ‘Without adjustment I:l After adjustment

F-C5-012 Rewigion; 01 Datn: 20-04-65

F-L5-012 Revision: 01 Date: 20-04-65
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S— G, 3 Foundation for inc Eviopment Mational Food insthute
MRS oz Food Feusina Lsbo Serdce Cenler ARy e e
Calibration Certificate
Calibration Report
Certificate No.: 2302181-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO,LTD,
Certificate No.: 2301B46-001-01 Address: 3 5o Udomsuk 41, Sukhumvit Road,
Equipment: Digital Thermorneter with RTD Bangehack, Prakhanong, Bangkek 10250
Resolution: 0.1 % Model:  SevenEasy TM 520 pH
Serial No.; 1231155210 IDNo.:  UAEWAT.010/2553 Page 105
Manufacturer:  Mettler Toledo
Date of Calibration: 24 February 2023 FageSofs Equipment: BH Meter
Calibration point: 150, 250and 350 % Manufacturer: METTLER TOLEDD
Calibration result:
- The probe was immersed in liquid bath or dry bath to a minimum depth of 120 mm, Model: SevenEasy pH
- Description of probe, model : - SN -
Dimension of probe ; Dismeter 3 mm,, Length 120 mm., Serial No.: 1230525212
Sheath material ;  Stainiess Stesl
uuc* Reading Standard Correction Value Uncertainty ID No.: UAE WAS.003/2553
Q) Temperature (°C) ) (0
15.1 15.015 -1 0.11 Order No.: 2302181
250 25.014 0.0 0.1
351 ks ~0d o Operation No.: 2302181-001
Date of Receipt: 14 March 2023
Date of Calibration: 24 March 2023
Calibrated by Mr.Pheraphat Tuanjit
tote Seientist
= HUCH : Uil Under Collbeation ‘Spacialist, Division of Calibeation Labaratory
Dte of lssua: 24 March 2023 Respensibla far the Tachnical Managsment Team
Thie report uncertainty of measurement was based on standard uncertainty muttiplied by coverage factar k= 2, The micbiidaiine i i
providing & level of confidence of approximately 95 %. This Cartficate is issund In accordance with S conitions of accredeation gramed by the Thal Laborstory Acomiitation Schama which has assssne

the measurement capabiity of the laberaiory and B traceabiity 49 mcognized naticral standards and 13 the units of messursmend realzed #1 e
e L camesponding rasonal starciands borstory. This cerificate may nol ba reprocuced cihar than in ful Gxnest wih the price wiittin Spprovel of B
Nasanal Food istitute.
F-CS-012 Ravision: U1 Date: 20-04-85
1 F-C5-009 Revizion: 01 Date: 20-04-65

o , o .,
SN SO
S R
SEIMNSSLTRILLacSTaarLE TS EL X SRS TSR STSIEan WLE NS E-L a
AUELEMSHEUENSgES wnssLa TS ’{,I//,::\“\\;\‘ ALElLSMISAZuL IS esEsmnesUaIm s "—,,//‘;\“'\\\.?'
— G e . T
Foundshon for dusmsl Development Mahoral Food Faieune iyl Frudatien hor homingd Devwiopment Nationgl Food Insfiuee gl

NEC-TISITIS INQS
CALIBRATION 0081

1
Food indusinal Lsboratory Senvice Ce Food hausing Laboratory Serdce Cevtter aﬁT JI?N‘!IOJEE

Calibration Report Calibration Report

Certificate No.: 230218190101
Certificate No.: 230218100101
Equipment: BH Matar Resolutions  007pH | 1my
Equipment: P Mhster a0rpH o oTmv
Manufacturer:  METTLER TOLEDD Modet: Savenasy pH
Manufacturer:  METTLER TOLEDD SwvanEasy pH
SarialMe: 1230835212 Typa: Baneh iep
Sl Mo 1230RIEIIR Barech top
10 Na; LUAE WAS.003/2563
10 Na.: UAE WAS. 00372583
Date of Calibration: 24 March 2023 Page 2ol §
Date of Calibration: 24 March 2023 Fage 5ol 5
Locatian: Chamical Calivration Labaratary, Naionat Food institute
Calibration Results:
Enviroamand Conditian: Ambiont Tamperature:  { Z34 + 15 | °C Relive Humidite [ 52 =3 ) %
1. Calibration of pH Moter { Marwal Temperatur Compansation &1 25 °C |
Cendtion of Eguipmant Goad Condtian
Cendtion of this Resuits of Calibeation Nominal OC Voltags Standard Horwrnge Inalicator Reading Uncertainty | Coverage Factor
| mv) "y BH [ £l ) (L8]
1.Caliration Method. In house mathod : W-CC-002 hasad on dimct measurement by using sundan voltaga caibrator aad
carified redarmnoe matarial {CRM) [] 41d.020 414 000 .58 200
2. Raforancs Stundands: { Carified Ralamnea Malaral F 208014 P 00 T F
Instrmants Harial 1 (0 Now Ll Lenificite N, Due Binle. 4 177484 L) 400 0.58 200
21 DC Votags Calibmatnr FTg00T Flkn 22E1959 17 Jure 202Y L] 50160 ol 800 0.58 200
22 Digtal Thermameter 2roso0? Fluke CC-gansaT-01 30 Colober 2023 T 0.000 o .00 0.58 200
23 Themmeo-Hygrn Mater PFLBTHOOAT EONPE TEB50555-01 31 Semember 2023 & i il 00 bsa 200
] ATT.4ED am Y ¥
Garilfed Satarnnce Materia Lal. e, Manutacturer Rat Exgire Dats e %59 i
2.4 pH bufter 4.008 [Primary pH buffer Sciutian| a7 CRAcham PHEIELE 16 Fabeuary 2025 hi S o 120 Vel L
14 e 414 14.00 1.58 200
2.5 pH bufter B.8ES (Frimary pH buffar Sciutian] a73608 CRAcham PHITLE 16 Fseuary 2025
25 pH buthar 10,09 [Frimary iH buffar Sclutian| &73811 CRAcham PHIEZOLE 16 Fabeunry 2028 % COMratON O gt Nar i Riacirocly | BN et CoRpagmation 20 )
27 pH buthar 7.00 (Standard pH Suther Sakson) E7aatz CRAcham PHINTLS 16 Fetrunry 2024 Euipmesk: 3l Elicimds Typs:  Combined Electrode.
Manufscturar:  METTLER TOLEDD Madel:  InLab Sakds
3, Thi I8 bzl 1o T Srnbiom ol Link {7 Urst]
. Sarial No.! 115E8SS [:ETST
31 Instrumes No 2 1 through WSC-TISI-TIS 17025 Laboratory Accredition of Calbrason No 0008
Parfoemance of Electroda systam  [Treas-Pokes Caibration at pH 4, gH 7 and pH 10}
32 Instrumesmts No 2.2 Hhrough WSC-TIS)-TE 17025 Laboratory Accredtion of Cakbragion No.00EY
15 instrumerts No 2.3 through 1ESC-TIS)THS 17028 Laboratory Aocredtian af Cabbration No.00E1
Costified Valus Ay indieakor A i) Covoraga Factar
34 Sartified Refermnce Materal Ho, 241026 traceahie o Hamed cat %1
hermameter. Sammeter. ar narcyatimater. The Standant Sciutirn R TC (pH) L i {2pH) [LE]
preparation and certfied by CRAchem Lid s accredind tn 150 17034 =
o ISOUEE 1 4008 401 187 2.0071 200
855 &.688 22 4788 D.0078 200
3.5 Cartifed Referanca Materal No.2.7 traceabie to BIM RofN H-13 Lot 2505 2022, BIM RefN H-18 Lo 02.06.2022;
BIM RefN H-13 Lot 25.05.2022; BIM Refd H-16 Lo 02.06.2022, the 10.010 0.0 180 or.68 0.0088 200
Standard Sclution preparation and cectiled by CPAchem Lid 8.
ncewiited 10 150 17034 and SOVEC 17025 i i L5 = e 2
4, TH the 1l .

8, This st of calbraton wats found sccurshe ae shown an dats and place of caihration ooly,

F-{5-012 Renison: 01 Date: 20-04-65 F-C5-012 Revision! 01 Date: 20-04-65
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HEC-TISI-TIS 17625
CALIBRATION 0061

°
SESMNSSULRELIL A0
l I I FAUELSTSAE ¥ 5

Calibration Report

Certificate N 2302181-001-01
Equipment: Digital Thermometer with RTD {pH Metary
Resclution: 0.1 °¢ Modal:  SevenEasy pH
Serial No.: 1230525212 IDMNo.:  UAEWAS.D03/2553
Manufacturer:  METTLER TOLEDO
Date of Calibration: 24 March 2023 Faga 4 of 5
Location: Chernical Calibration Laboratory, National Food Institute
i C Ambient L R o
Redative Humidity 55:% &5 %

Condition of this results of Calibration:
1. Calibration Method ; - Tn house method: W-TE-025 by comparison with standard
- The Caliteation is d by with a known
from a standard resistance thermometer,
- The temperature scale in use at this laboratany 1 the International
Temperature scabe of 1990 { ITS-20 ).
2. Reference Standard Instrument :

Instrument Model Serial No. Certificate No. | Due Date | Through
HANDHELD THERMOMETER 1521 AB5397 RATIONAL
TE 660039-01 | 10-Dec-23 FOOD
Platinum Resistance Thermometer (PRT) 385 s09201 INSTTTUTE

Support Equipment : - Low Temperature Bath (TSOCAL-6), Model: Europa-6 Plus Basic, S/N: 341582/2

3. This certificate is traceable to International System of Units (SI Un#ts).

4, This certificate was certified only for the instrument we calibrited.

5, This result of callbration was found accurate as shown on date and place of calibration anly,
E. Condition of Calibrated bem @ Good

7. Rasult of Calibration :

Withaut adjustment [:I After adjustment

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

iy,
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NSC-TISLTIE 17025
CALIBRATION 0081

Calibration Report

Certificate No.: 2302181-001-0%
Equipment: Digital Thermometer with RTD {pH Mater)
Resolution: @1 °C Model:  SevenEasy pH
Serial No.: 1230525212 ID No.:  UAEWAS.003/2553
Manufacturer; METTLER TOLEDO
Date of Calibration: 24 March 2023 PageSof §
Calibration point: 15.0, 25.0 and 30.0 %G
Calibration result:

= The probe was immersed in liquid bath or dry bath to 2 minimum depth of 120 mm,
- Description of probe, medel @ NA SN L

Dimension of probe : Cameter 3 mm., Length 120 mm.,

Sheath material : N/

uuC* Reading d Co Value [ ¥
(°cy Temperature (°C) cy £ ("c)
15.2 14,939 -02 0.12
5.2 24,399 - 02 0.12
0.2 20,999 -02 0.12
Hote

= UUC* : Unit Under Calibration

The report uncertainty of measurameant was based on standard uncertzinty multiplied by coverage factor k= 2,
providing a level of confidence of approximataly 95 8.

PR ¥ P—

F-CS-012 Revision; 01 Date: 20-04-65

F Y
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-TAPAN) %
CORPORATE SERVICES 3 FQUIPMENT CALUIRATION AND TESTING SERVICES % o
giatden i 1A TRl i 7431
= EALIBRATION 0386

ANLLIANG
KN FAX

5344 PATTANAKARN ROAD SO 18
TEL 0.3717-

Cert.No.: 23MM112
Page.: 1of3

Certificate of Calibration

Equipment : Ebactronic Batance

Manufacturer ; Mettier Tolado

Model : XESR205

Serial No, CO08071872

10 No. : UAE WAD 01212563

Submitted by : United Analyst and Engineering Consulant Ca. Ld

3 Soi Udomsuk 41, Sukhumvil Road,
Bangchak, Phakhanong,

Bangkok 10260
Location : Balance Room
Recelved order : 26 April 2023
Calibration Date © 26 April 2023
Ambient Temperature : 15 'C 1o 40 °C
Relative Humidity : 30 % to 90 %
Calibrated by : Man Pattanapongpaiboon
Approved by @

PR ignal
{ ) Pomthippa Tameyakul
[ ) Malee Butkrusa
() Suwit Imjai
Isaue Date : 2 May 2023
The Uncertaintles are for a P

Equipment : Electronic Balance Cert.No.: 23MM112
Condition As-Received :  Used ltam Page: Z of 3
Refarence : 2304-04590C-1
Procedure used ;-

Calibration were conducted using in-house pi CP-0BM ing to direct
measurement method against standard weight.
Condition of this result of calibration
1. Reference standard instruments:-

Instruments Model Serial No. 10 No. Test report No. Due date

1) Standard Welght Sat (E2) 15684 24053 TORCOT MM-0010-22 20 Jan 2024

2. This cerfificate is valid only to the Item calibrated on date and place of calibration,
3. This result of calibration was made an requested at the paint specified by customer.
4. This certificate is not certified for any commercial transaction.

5. This cartif is to the Systern of Lini.
Result of calibration (| Without Adjustmant (* ) After Adjustment by Internal Calibration
Range capacity : 0 g to B g Resolution 0.00001 ]
81 g to 220 g Resolution 0.0001 a
Before Adjustment :
Balance Measurement Coverage
Applied Weight Reading Correction Uncertainty Factor
ta) (g) (9] (2mg) (k)
20 B0.00005 -0.00005 015 200
200 199.9949 +0.0001 0.29 2,00

After Adjustment :

1. Determination of the standard deviation of weighing machine (n=10)

Applied Weight Standard Deviation
tg) of Reading (g )
a0 0.000007
200 0.00000

19nm3
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Equipment : Electronic Balance Cert.No.: 23MM112
Condition As-Recelved :  Usad ltem Page: 3of3
Reference : 23040459001
Result of calibration 3 £ £ E)
2. Effect of off center loading i =y
A mass of 100 g was placed o various pasition on the pan. 4 : : 2 @. (¢]
The weighing machine reading error obtained is given in the table Froet Freit Frent
Maximum difference between
Pasition 1 Position 2 Position 3 Position 4 Position 5 off-center and central loading
(g) (g) (g) tg) tg) tal
-0.0001 -0.0001 0.0000 -0.0001 -0.0001 0.0001
3. Departure from nominal value
Balance Measurement Coverage
Applied Weight Reading Correction Uncertainty Factor
(g9} tg) (a) (+mg) (k)
Unload 0.00000 0.00000 0.014 213
0.05 0.05001 -0.00001 0.015 208
oA 0,100 -0.00001 0os 209
1 1.00001 -0.00001 0.048 2,04
5 5.00003 -0.00003 0.026 2,00
20 20.00006 000006 0.045 2.00
S0 50.00006 -0.00006 o080 200
80 8000004 -0.00004 015 2.00
100 100.0000 0.0000 016 2.00
150 150.0000 0.0000 0.29 200
200 200.0000 0.0000 0.29 200

The reported uncertalnty of measurement was based on & standard uncertainly multipiied by & coverage
facior & , providing a level of confidence of approximately 85 %,

~oflo-
'
tenensla
Equipment : Elsctronic Batance CertNo.: 23MM113
Condition As-Received :  Used liem Page: 2 of 3

Referonce : 2304-04590C-2
Procedure used :-

Calibration were conducted using in-house calibration procedure CP-0B0 according fo direcl
measuramant method against standard weight.

Instr Model Serial No. 1D No. Test report No. Due date
1) Standard Weight Set (E2) 15884 24083 TORCOOT M#-0010-22 20 Jan 2024
2, This certificate is valid only fo tha ftem calibrated on date and place of calibration
3. This result of calibration was made on al the polnt specified by custa
4, This certificate is nol cerified for any commercial transaction,
5, This: i is le to the i Systemn of Unit.
Result of calibration | ) Without Adjustment ( * ) After Adjustment by Intemal Callbration
Range capacity : 0 g fo B g Resolution 0.00001 g
81 g 1 220 g Resolution 00001 a
Before Adjustment ;
Balance Measurament Coverage
Applied Welght Reading Correction Uncertainty Factor
1] ta) ta} (£mg) (k)
B0 79.99992 +0.00008 0.15 200
200 199.9835 +0.0005 0.29 200
After Adjustment :
1. Determination of the standard deviation of welghing machine {n=10}
Applied Weight Standard Deviation
(g} of Reading (g )
B0 0.000007
200 0.00004

i

a 1159272

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

WS TR TA Pa2
CALEHATION D928

Cert.No.: 2Z3MMI13

Page.: 1af3
. . .
Certificate of Calibration
Equipment ; Electronic Balance
Manufacturer : Meitler Toledo
Model : XSR205
Serial No, : C210885384
1D Ne. : UAE WAD 01002565
Submitted by : United Analyst and Engineering Consulant Co. Lid,
3 Sai Udomsuk 41, Sukhumvit Road,
Bangchak, Phakhanang,
Bangkok 10260
Location : Balance Room
Received order : 26 April 2023
Calibration Date : 26 April 2023
Ambient Temperature ; 15°Cw4a0C
Relative Humidity : W RoHN%
Calibrated by : Man Patianapongpaiboon
Approved by @
{ '} Pomthippa Tameyakul
{ }Malee Butkruea
1) Suwit Imgai
Issue Date : 2 May 2023
The Uncertainties are for a confid 1 bility of approxi ¥ 95%
=X 11 excep W
g Sorvic
v
tanmﬂumuqu
A 0053700
Equipment : Electronic Balance CertNo.: Z3MM113
Condition As-Received :  Used ftem
Reference : 2304-04580C-2
Result of calibration 5 3
2, Effect of off center loading
A mass of 100 g was placed to various pasition on the pan. oS
The weighing machine reading error obtained is given in the table Faut
| Maximum difference between
Position 1 Position 2 Position 3 Paosition 4 Position 5 off-center and central loading
(9) (g) (g) (g) (g) la)
-0,0001 -0.0001 0.0000 -0.0001 -0.0001 0.0001
3. Departure from nominal value
Balance Measurement Coverage
Applied Weight Reading Caorraction Uncertainty Factor
(g) fa) tg) (tmg) (k)
Unload 0.00000 0.00000 0.014 21
0.05 0.04999 +0.00001 0.015 209
0.1 0.09999 +0,00001 0.015 207
1 1.00000 0.00000 0018 204
5 5.00000 0.00000 0.026 2.00
20 20.00002 -0.00002 0.045 2.00
50 50.00002 -0.00002 0.080 2.00
a0 B0.00002 -0.00002 0.15 2.00
100 100,0000 0.0000 047 2.00
150 150.0000 0.0000 0.29 2.00
200 199 9989 +0.0001 0.29 2.00

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

-olo-

lﬂﬂm‘ibl'ﬂ
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3 EQUIPMENT CALIBRATION ANI TESTING SERVICES
5344 PATTANAKARN R.(MI NELANG RANGEROK 10250 Wi Equlpmem . Hat Alr Oven Cart. No.: 23TM373
TOL. ¢ AT 0 EALIBRATICN 3600
Condition As-Received :  Used Item Page: 2af 3
Reference : 2304-01560C-1
Cert. Mo.: 23TM373 Procedure Used :-
Page: 1aof 3 Calibration were conducted using calibration p CP-0TOZ ing 1o diract
. . . - e : x
Cert‘ﬁcate Of Callbratlon mathad with Data Acg) which with F T Detactor { RTD ) and
Tharmocouple Type T.
, . The temperature scale used was based on ITS-80,
Egulgmant: Hit N ) Condition of this result of calibration
Marufacturars Mttt 1. Reference standard instrument:-
! Instrument Maodel Serial No. Cert. No. Due Date
Model - UF 55 1 ) Data Acquisition 349724 MY580034 11 22LM1E5 26 Nov 2023
) 2. This carfificate is valid anly 1o the item calibrated on date and place of calibration.
Serial No, @ B212.0411 3. This caﬂrﬁca. Ilon. is traceable to the Internaticnal System of Unit.
Result of Calibration :- {* ) Witheut Adjustment
1D Ne. : LIAE WAD.ODS/2556 Function of UUC" : Temparalure Source
Fresh air setting : Close i
Submitted by ; United Analyst and Engineering Consultant Co., Lid. S | Finished
3 Soi Udameuk 41, Sukhumvit Road, ;"E"I:'T_-' ( i’l][ - 27 33
Lami } a5
Bangchak, Phrakhanong, 2 4
Bangkok 10260 AC Supply { Voll | 221 220
Location : Lab Floor 2 Ref, 5td, 1D No.: @
H Calibration Point
Received Order : 11 April 2023
Calibration Date : 11 - 12 April 2023 Position :| {120 to 180} °C | (104)°C
Ambient Temperature : (26 10) =
Relative Humidity : {50 +30) % B 18-20TC-1 20RTD-211
2 18-20TC-02 20RTD-212
Calibrated by : Krisda Males 3 18-20TC-03 20RTD.2/3
4 1B-20TC-04 20RTD-2/4
Probe Installation Details : Dimension of Chamber : 3 1BA0G 0D 2ORTD-2/5
Approved by ; n B o S 456 um 8 18-207C06 | 20RTO-26
ERIEMR ANy, b! BA g W= 080 m 7 18-20TC07 | 20RTD-2/7
{ /” Fenidiiea, eyl S 2 i 8 18-20TC-08 | 20RTD-2/8
Males Butkru x r
{4 ) Mal E_e _U_ a8 Capanity = 030 m 9 (raf.) 18-20TC-09 20RTD-2/%
{ ) Suwit Imjai
Issue Date : 24 April 2023
I'he Uncertainties are for a fence probability of approxi ly 95%
barn b full. ow)
' '
wnanslumuny wenanslumunu
A 0053359 a. 1155761

S,
i—*‘é\\h?/i"ﬁ-,
T T
"I,,ﬁ}?
o NEC-TIALTIS 17025
GALIBRATION 0081
Equipment : Hot Air Oven Cert. No.: 23TM373 Ca i 1 Certiﬁcate
Condition As-Received : Used Itam Page: 3of 3 Ilbratlon
Reference : 2304-01560C1
Result of Calibration :- () Without Adjustment
Function of UUC* : Temparature Source Certificate No.: 2302827-001-01
Fresh air setting : Close Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Calibration | wuc* | uuc* | T Overall |Coveraga| Address: 3 Soi Udomsuk 41, Sukhumvit Road,
Point | Setting | Reading stability iformil iation| Factor ot Li kok 10260
(ci (61 | (*c) 1£°C) (c) tc) k
104.0 104.0 | 104.0 0.054 .58 0.85 2
1200 | 1200 | 1200 0.12 089 15 z Papetofd
180.0 180.0 180.0 012 1.5 2.5 2 N
T Temp c) = Equipment: Electronic Balance
Point Position
(*¢) 1 2 3 4 5 6 7 B |9(ref)| (+'C) Manufacturer: METTLER TOLEDO
1040 [104.512| 104.016| 104.542 | 104.407 | 103.704 | 103.729 | 104,167 | 104.158 | 104.001 042
1200 [120.317]119.768| 120,524 | 120,232 | 119.363| 119.200 | 115.888 | 118.797 | 119,735 11 Model: XSR204
1800 [180.878|179.819 181,357 | 180.871) 179.303| 179.139| 180.230 | 180.065 | 179.960 1.1
Average" : The average of 30 values in each position. Serial No.: €117635043
Temperature stability : One-half of tha graatest maximum difference of measured temperature at any one sensor,
Temp ity : Tha i i of P at any sensors and the measured ID No.: UAE.WAS.012/2564
lemperalure at the referance location which are observed at the same time or at as close an ohsarvation time as
possible to the patten or h Ity within the under steady-state conditions, Order No.: 2302827
Overall Varlation : The Differance of the i and minimum hraughout obsenvation
uuc® : Unit Under Calibration
Mote @ The reported uncertainty of measurement was included stability and excluded uniformity . Operation No.: oot
The repored uncertainty of measuremant was based on a dard y multiplied by a 0 Date of Receipt: 10 May 2023
factor k, providing a level of confidence of approximately 85 %.
e Date of Calibration: 10 May 2023
Calibrated by  Mr.Manas semsak Approved by
Specialist (
ager, Division of C L ¥
Date of Issue: 1B May 2013 le for the Team
The are for a of 95%

This Certificate s lssued in accordance with the conditions of accreditation granted by the Thai Laboratory Accreditation
Scheme which has assessed the measurement capability of the laboratory and its traceatiity to recogrized national
standards and to the units of measurement realized 2t the corresponding national standards laboratory, This certificata may
nat be reprodisced other than in full éxeept with the prior weitten approval of the National Food Institute,

F-C5-009 Revison; 01 Date: 20-04-65

wnarslumuny
a 1158260
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MEC-TISLTIS 17!
d nduemal [aboraton CALIBRATION ﬂ%i

Calibration Report

Certificate No.:  2302827-001-01
Equipment: Electronic Balance Manufacturer;  METTLER TOLEDD
Model: XSR204 Resolution:  0.0001 g

Serial No.: C117635043 ID No.: UAE WASO12/2564

Capacity: 220 g
Date of Calibration: 10 kay 2023 Pagelofd
Amiblertt 214 4 02 °C Relstive Humidty: 434 + 09 %

Place of Calibration: Balance roam {Water Analysis Unit), UNITED ANALYST AND ENGINEERING CONSLILTANT €O, LTD.
Condition of Equipment Gaae Condtion

Condition of This Results of Calibration:

1. Calirzbon Methad: NFI Method W-MA-001  In-House Method based on UKAS Lab 14 2019

2, Reference Standards:

Reference Standard  Model Serial No.  Calibrated By Certificate No.  Due Date

Stenclard Weipht Class B2 {mg 1o 2000 HEDSSETSTE TS MZIA53E § Apri 2024
nstrument Model Serial No.  Calibrated By Certificate No.  Due Date
Thermo-Hygra Matsr S08-HL WFLBTH 016723 Quality Reborn QR23-DES 21 February 2024

3, This certification is traceable to S1 UNIT
4, This cenificat was certified coly for the instrumert we calitrsted
5. This resut of calibration was found Berurate &5 shawn o cate and plece of calibration anly.

1. Repeatability of Reading:

Mominal alue [ g} Standard Deviation of Read L
100 0000032
200 0000032

2. Off-Center Error:

Amessof 100 g was placed and moved 0 varous position an pan.

The belance rasding obtaned i given in the teble.

B o
2,

& o
S

.

1 2 : ] @ - 6 {(Maximum Difference)
t o ¥ld oo ylt @ ¥IC g d1C g JIE @ 3 {9 )
100.0002 | 100,002 | $00.0002 | 100.0002 { 100.0003 | s00.0002 0000

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

ad Noushed _sbors

Calibration Report

Certificate No.: 2302827-001-01
Equipment: Blectronic Balance
Model: K504 Resolution;  0.0001 ¢

Manufacturer:  METTLER TOLED0
Serial No.; C117635043 1D Moir UAE.WAS.012/2564

Capacity: 220 o
Date of Calibration: 10 Hay 2023 Page 4 of 4
Calibration Results: (Continued)
Calibration Range: 0-200g
Calibration Adjustment: Intemnal Callbration

3. Departure from Nominal Value:

Bomingl Valie Standard Vake Average Reading Carection Urcorinty | Covaraga Factor
[ g ] - {9} [ 9} 1% g ) &
1} 50.00003 00000 0.0000 000011 200
= 55,00005 55,0000 00000 0.00012 200
Bl 5000009 60.0000 0.0000 000012 200
65 £5.00005 65,0000 00000 000013 200
bl 70.00006 700001 .00 000013 2
5 75,00008 75.0002 0000 0.00013 200
1] 8000007 BO.0002 0,000 000014 200
a5 H5.00009 B5.0007 -0.oant 000014 200
90 9000010 90,0002 0,000 000045 2o
100 10000006 100.0002 -0.0001 000016 200
120 120.00009 120,0002 0.0001 000018 200
150 15000003 150,0002 -.0001 00021 200
00 20000016 200.0003 0.0001 000025 200

The reported uncertainty of measurement was bésed on & stardand urcertainty multipied by & coverage factor &
providing 2 level of confidance of approadmately 95 %,

[ ! ———

F-CS-012 Revision: 01 Date: 20-09-65

TR
g
JIRE,

Fred Incusia Laborarery Sen Bl AT
Calibration Report
Certificate No.: 2302827-001-01
Equipment: Eiectronic Balance Manufacturers METTLER TOLEDD
Model: XSRID4 Resolution: 00001 g
Serfal No.: C117635043 10 Nout LA WAS. DL [2564
Capacity: 721 [
Date of Calibration: 10 iy 2021 Page3ate
Calibration Results: (Continued)
Calibration Range; 0 - 200g
Calibration Adjustment: Intemnal Calibration
3. Departure from Nominal Value:
Neminal Vakis Standard Value hverage Reeding Correctian Uncertainty | Conerage Factor
{ g ) { g3 { g} { g} (= 3 ) £
Urioad 200000 00000 00000 0000085 200
001 201000 00100 0.0000 0000085 200
002 0.02001 0200 1.0000 000008S 200
005 005000 00500 1.0000 0000085 200
01 010001 01000 1.0000 0.000085 200
) 0.20001 02000 1.0000 L00006S 200
25 050002 0.5000 0.0000 0.000085 200
1 100000 10000 0.0000 1000085 200
2 200002 20000 1.0000 1.000086 200
3 300003 30000 1.0000 0.000087 200
5 500002 S0000 0.0000 0.000087 200
10 1000001 10,0000 1.0000 1.000088 200
20 20.00003 00000 00000 101.000032 200
30 3000004 300000 1.0000 10.000058 200
40 4000007 400000 0.0000 00011 200
a5 4500005 45,0008 0.0000 1.00013 200

WEC-TISI-TIS 17025
CALIBRATION 0081

FCS54012 Revision: 01 Date: 20-0465

TECHNOLOGY PROMOTION ASSOCIATION (THAILANDLJAPAN)
CORPORATE SERVICES % EQUIPMENT CALIBRATION AND T

S48 PATTANAKARN RO SO 18 SLANLLANE
THL. (-27

W29 AN

STING SERVICES

ARIERIK:

WSC-TISLTISITO3S
CALSRATION (86

Cert, No.: 23TM249
Page: 10of3

Certificate of Calibration

Equipment :
Manufacturer :
Model :

Serlal No.

ID No. :

Submitted by -

Location

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

Calibrated by :

Approved by :
() Pomthippa Tameyakul

f/} Maiea Bulkrues
() Suwit Imjai

Issue Date :

BOD Incubater

Arco

Uc4-1320

13URC4S5013201

UAE. WAD.015/2661

United Analyst and Engineering Consultant Co., Lid
3 Sol Udomsuk 41, Sukhumvit Road,

Bangchak, Phrakhanang,
Bangkok 10280

Lab Floor 2

15 February 2023
15 February 2023
(26 +10)%C
(50430)%

Prescha Hiahit

Approy gnatory

24 February 2023

The Uncertainties are for a confidence probability of approximately 95%

I.ilﬂﬂ']‘i‘himtlﬂll

A 0051476
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Equipment : BOD Incubator Cert, No.: 23TM248
Condition As-Received :  Used ltem Page: Zof3
Reference : 2302-02870C-1
Procedure Used :-

Call were using cali v procedure CR-0T02 according to direct measuremant

method with Data Acquisition which with i T Detector | RTD )
The temperature scale used was basad on ITS-80.

Condition of this result of calibration

1. Reference standard Instrumaent:-

Instrument Model Serial No. Cert. No. Due Date
1} Data Acquisitian 349728 MYS7013711 221.ma3 02 Jul 2023

2, This certificate |s valid anly to the jtem calibrated on date and place of calibration,
3. This certification is traceabls to the Intermnational System of Unit.

Result of Calibration :- [ * ) Without Adjustment
Function of UUG™ Temperalure Source
Fresh air setting : Not Availabie Envi during
52 Ta gl q Finished
T 3 Temp. ( °C ) 28 31
REL.Humid. { % ) 63 87
AC Supply { Volt ) 220 220
H
Ref. Std.
P ion :
osition D No.:
' W 1 22-18RTD-211
2 1BRTD-2/2
- w - 3 18RTD-2/3
Probe Installation Details - Dimension of Chamber : 4 1BRTD-2/4
a= 16 ©m = 082 m 5 1HRTD-205
be 0 @ W= 12 # 6 1BRTD-216
g= 48 em e 12 m 7 1BRTD-217
a8 1BRTD-2/3
Capacity = D.gs m?
pacty l a3 fref) 18RTD-2/9
'
wnaslumu

- daaAnrad

TECHNOLOGY PROMOTION ASSOCTATION (THAILAND-JAPAN)
CORPORATE SERVICES % EQUIPMENT CALIBRATION AND TESTI IRVICE:
3344 PATTANARARN ROAD 3
I

WEC-TISITISTIN
CALIBRATION 8604

Ceort. No.: 23TM375

Page: 1of3
. . .
Certificate of Calibration

Equipment : BOD Incubatar
Manufacturer : ARCO
Modal UR-1320
Sarial No. : -
D No. : UAE WAD.018/2551
Submitted by : United Analyst and Engineering Consultant Ca. Lid.

3 Soi Udomsuk 41, Sukhumvit Road,

Bangchak, Phrakhanong,

Bangkok 10260
Location : Lab Floor 2
Received Order : 11 April 2023
Calibration Date : 12 April 2023
Ambient Temperature : (26+10)°C
Relative Humidity : (6030 ) %
Calibrated by : Krisda Malea
Approved by :

atory
[ ) Pomthippa Tameyakul
(¥ ) Malee Bulkruea
{ ) Suwit Imjai
lssue Date : 24 Aprll 2023
The Uncertaintics are for a confidence probability of approximately 95%
ull. exce
i
'
wnarslummuny

A 0053360

Equipment : BOD Incubator Cert. No.; 23TM249

Condition As-Received : Usad liem Page: Jof3

Reference : 2302-02970C-1

Result of Calibration :- {® ) Without Adjustment

Function of UUC* ¢ Temparatura Source

Fresh air setting : Not Avatlable

Calibration uvuc* uuc* T Ti Owverall Coverage
Point Sefting | Reading stability uniformity Variation Factor
(*c) t'c) () (£°C) (’c) {'C) (£'C} k
200 200 18.3 0.32 057 1.0 0.60 z

Callbration d Temp [’c)
Paint Position
(%) 1 [ 2 [ 3 [T 4 T & [ & | 7 [ 8 [ suely
200 20085 | 19916 | 20386 | 19.876 | 18.973 | 19.838 | 10,837 | 19.821 | 19.949

Average® : The average of 30 values in each pasifion.

Temperature stability : One-half of the greatest maximum dif of measurad I
b y : The i of measured temperatures al any sensers and the measured
temperature at the reference location which are observed at the same lime er at as close an obsarvation time as
possible to determine the temperature pattem or homogeneity within the chamber under steady-state conditions.
Overall Variation : The Difference of the maximum and minimum measured temperatures hroughout observation,
uuc* @ Unit Under Calibration

Mote : The reported uncertainty of measurement was included stability and excluded uniformity .

at any one sensor,

The reported uncertainty of measurement was basad on & standard uncertainty multiptied by a coverage
factar k, providing & level of confidence of approximately 85 %,

-o0o-
'
enanslumu
a 1149512
Equipment : BOD Incubator Cert. No.: 23TM375
Condition As-Recelved :  Used ltem Page: 2of 2
Reference : 2304-015600C-2
Procedure Used :-
Cali were using calibration p CP-OTO? according to direct measuremant

method with Data Acguisition which connected with Resistance Temperature Detector { RTD §,
Tha temperature scale used was based on ITS-80.

Condition of this result of calibration

1. Reference standard instrumaent:-
Instrument Model Serial No. Cert. No. Due Date
1 ) Data Acquisition 349724 MY52003411 22LM185 2B MNov 2023

2. This cenificate is valid only o the item calibrated on date and place of calibration.
3. This certification is fraceabla to the Intemational System of Unit.

Result of Calibral {*) Without Adjustment

Function of UUC Temperature Source

Fresh air setting : Mot Avallable Envil during cali i
'@‘ Beginning | _Finished
Temp. 28 27
{ REL. Humid. | % ) 42 45
= = AC Supply ( Vot ) 218 220
C) ]
3
i & o Position ; R o,
" T 1D No.:
§ ! 8 1 20RTD-2/1
= t Z 2 20RTD-2/2
oy o 4 - / 3 20RTD-213
e 4 ZORTD-2/4
e 5 20RTD-215
& 20RTD-2/6
7 20RTD-2/7
Probe Installation Details : Dimension of Chamber : a 20RTD-2/8
as 10 cm o= i 9 (ref) 20RTD-2/9
b= 10 em W= 12 m
c= 10 cm H= 12 m
Capacity = 0.89 m*
'
tenanslumunu
a 1158259
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Equipment : BOD Incubator Cert. No.: 23TM375
Condition As-Received : Used item Page: 30f3
Reference : 2304-015600-2
{*) Without Adjusiment
Function of UUG* : Temperalure Source
Fresh air setting : Not Available
Calibration | uwuc* | uuc* | Temg T Overall 'l
Paint Setting | Reading stability i ¥ i Factor
('c) t*c) | (*c) (£°C) {*c) (c *
20.0 20.0 20,0 0.48 0.42 1.2 2
Calibration {°C) =
Paint Position B
(°c) 1 | 2 | & | 4 | 5 | & | v | & [8(er)] (#6)
200 | 20040 | 20.170 | 20.263 | 20,003 | 19,749 | 19.704 | 19.920 | 20181 [ 20020 | 0.66

Average” : The average of 30 values In each position.
‘rempemure stahlllly One-hall ol the greatest maximum differance of measured temperature at any one sensor,

i y : The of measured res at any sensors and the measurad
lemperalurc al lhe reference location which are observed at the same time or at as close an observation lime as
possible to ing the fa] patlem or homogenaity within the chamber under steady-stale conditions.
Overall Varl : The Di of the i and mini it abservation,

uue® : Unit Under Calibration
Mote = The reported uncertainty of measuramant was included stability and excluded uniformity

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

A,

N T

instruments 1o sol Ruchadapisekc 24

Huaykwang, Bangkok 10310 Tel: (-2541-41%) Fax: (-1541-4198

Cerfificase No. : HIT-2313-0403

Page:lof 2
CERTIFICATE OF CALIBRATION
Equipment : COD Test Tube Heater
Meter Model - HIE39800-02 Serial No.: 06430019101
Tube Heater : 25 Vial Capacity Accurney 1 £2°C
Temperature Range : -10 °C te 160 °C Temperature of Reaction :  150°C
Ambient Temperature : (25+£2)°C Relative Humidity : (50415 % RH
Manufacturer : Hanna Instruments Made in : Romania
Condition As-Received : Used Product Reference :  RE230501
Customer name : United Analyst and Engineering Consultant Co.. Lud,

3 Soi Udomsuk 41, Sukhumvit Rd., Bangchak,
Phrakhanong, Bangkok 10260

Received date : 23 March 2023
Calibrate date : 27 March 2023
Issue date : 31 March 2023

Calibrated Location = Humna Instruments {Thailand) Lid,
Calibration Procedure : This calibrater was conducted by using in-house: calibration procediine

CP-04 by using certified reference material,

I](MT' Pichit Peithong -
Calibrated by : O Mr. Jakkapob Pentisan Approved by : Mr. Anan Suwanchaisakul
O Mr. Channarong Soinak Authorized Signatory
THANNR
! Instrumants
i Thiatand) Linmdee

This cerificate was certified only for the instrument we calibrated.

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

** This certificate may not be reproduced other than in full, except with the prior writlen **

approval of the head of Hanna Instrument { Thailand).

tanms‘laimqu

~ollo-
wnaslumuny
a 1158258
||
instruments Certificate No. : HIT-2313-0403
Page: 20f 2
Condition of this calibration result
Reference Standard Instruments:
Instruments Muodel Serial No. Certificate No. Traceable

Data Acquisit

349704 MY44065265 WHK2Z07-065-1 WK Electric Co., Ltd,
Switch Unit

Calibration Result:

Measurement Temperature Source Accuracy for COD Reactor

Capacity | Nominal Value | Average Value | b Uncertainty | oo Tolerance of | Acceptance
(Vial) {*c) {*c) (*c} UUC{*ch Criteria

25 Vial 150.0 1502 0.61 2 Pass

Figure: Shews the location of the emperature source,

(1A) 124} (34} [EEN] 154

149.32°C | 150.07°C | 150.50°C | 149.79°C | 15007°C

(1B} (28] (3B} (48] 1581
149.68°C | 149.85°C | 150.84°C | 150.52°C | 149.69°C

{1 {2C) (30} 4C) (5C)
I4‘} S9°C | IS0.T1°C | 150.35°C | 151405°C | 150.46°C

HDI 2m (3m 40m 15D}

150.00°C | 15050°C | 150.08°C | M49.90°C | 149.85°C

P1EY ‘ (2E) 13EY 4E} {3E)

| 14944°C | 130.06°C | [50.56°C | 150417 | 149.51°C

Remark: The Acceptance criteria is the ermor value plus or minus the Measurement Unceriainty, and then Not

Mare than the Telerance valiee of UUC, thercfore concluded that pass,

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

k=2, providing a level of ¢ | of i Ty 95%.

** End of certificate **

tanms'lu'muqu

R T
mlmﬁmm H kN N k Hanna Instruments (Thailand) Ltd. S0 I

instruments A1HE7-68 Soi R ! 24, Rstchadapischk R, K,

Huaylowang, Bangkok 10310 Tel: 0-2541-4199 Fax; 0-2541 4198

Certificate Mo, : HIT-2318-0547

Page: ol 2
CERTIFICATE OF CALIBRATION
Equipment ¢ COD Test Tube Heater
Meter Moded : TIR3SE00-02 Serial No. : 1147807
Tube Heater @ 25 Vial Capacity Accuraey : +3°%
Temperature Range ; -10 *C w 160 °C Temperature of Reaction s 150°C
Ambient Temperature : (25+27°¢ Relative Humidity : (50415 00 RH
Manufacturer : Hanna Instrumenis Made in : Romanin
Condition As-Received : Used Product Reference : REZ30642
Customer name ; United Analyst and Engineering Consultant Co., Ltd.

&1 Soi Udomsuk 41, Sukhumvit Rd., Bangchak,
Phrakhanong, Bangkok 10260

Received date : 21 April 2023

Calibrate date : 28 April 2023

Issue date : 2 May 2023

Calibrated Location : Hanna Instruments { Thaitand) Lid

Calibration Procedure : This calibrator was conducted by using in-house: calibration procedure

CP-04 by using cerified reference material

&Mr. Pichit Petthong

Calibrated by : O Mr. Jakkapob Pentizan Approved by : Mr. Anan Suwanchaisakul
O Mr, Chanmarong Seinak Autherized Signatory
o ]
HANNA

o8 Insiruments
WL (Thasand) Limited

Thiz certificate was certified only for the mstrument we calibrated,

This result of calibration was found accurate on date and place of calibration anly,

** This certificate may not be reproduced other than in full, except with the prior written **

approval of the head of Hanna Instrument (Thailand),

tanms‘laimqu
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TR NN

instruments Certificate No. : HIT-2318-0547
Page:2of 2
Condition of this calibration result
Reference Standard Instruments:
Instruments Maodel I Serial No. Certificate No, Traceable

Drta Acquisition |
349704 MY 44065265 WHK2207-065-1 WK Electrie Co,, Ltd.
Switch Unit |

Calibration Result:

Measurement Temperature Source Accuracy for COD Reactor

Capacity | Nominal Value | Average Value | bUncertainty | chTolerance of | Acceptance
(Vial) °c) °c) (°c) vuc{°c) Criteria

25 Vial 15000 150.1 (.60 ] Pass

Figure: Shows the location of the lemperature source,

(LAY (2A) (3A) [4A) {54)
14932°C | 15007°C | 150.50°C | 149.99°C | 150.07°C

{18y 128) {3B) (4 (58)
149.68°C | 149.85°C | I1S0845C | 150.52°C | 149.69°C

1y (2C) 13C) {4 (5C)
149.95°C | 1SLTI°C | IS135°C | [S10S°C | 150.46°C
1o} {20} (3m {am (5D}

150.00°C | 150.50°C | ISO0B°C | [49.90°C | 149.85°C

(IE) (2E) (3E} 46} 51

149.44°C | 150,06°C | 150.56°C | 150.11°C | |49.51°C

Remark: The Acceptance critenia is the ermor value plus or minus the Measurement Uncerinty, and then Nod

More than the Tolerance value of UUC, therefore concluded that pass,

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

k=2, providing a level of d of approxi 95%.

** End of certificate **

tanms'lu'muqu

DQE Services Ca. L
DQE Services 32 Soi Lagra-Wanghin 55, Ladprao-Wanghin Rd, Ladpess, Ladpeao, Bangkok 10230

z 2 538 3 b R 4 rive e
Phane - +i6 (D)2 538 2054, Email : dgeservicesinfogd@gmail.com il

CERTIFICATE OF CALIBRATION
Certificate No.:  $P23-021 Puge 10f5

Customer :  United Analyst and Engineering Consultant Co.,Ltd. (Head Office)

Address : 3 Soi Udomsuk 41, Sukk it Road, B hulk, Phrakt

Banghok 10260

Location of calibration :  Laboratory 315

: UV-Vis §p i

Manufacturer :  Agilent Technologies

Model : Cary 60

Serfal No.: MY 15410009

ID No. : N/A

Recelved Date : 20 May 2023

Calibration Date : 20 May 2023

Issue Date : 23 May 2023

Condition Instrument :  Good

Calibrated by : Approved by :
{ Mr.Tanawut Rittidach ) m
Technical Monager Cuntity Mannger
The calibratioe cesiltis appdied ol to e ab ol aceurse a shown o daee and plice of calibration only.
The y of the v el it racesibility ived mmtiorea) standards and oo the uni of messuremenn realized 1 the corponding

nesicmal standants sinsory, This cettificass may nt b roproduced oiber San in full except with i prior wrien approval of the DOE Serviess Co, Lid.

FM-T08-02 ROI 171172021

tanms‘laimqu

DOE Services Co.Lid.
D uE Services 32 Sai Ladprao-Wanghin 55, Ladprao-Wanghin R, Ladpruo, Ladpraa, Bungkok 10230

Phooe ; +66 (02 538 2054, Email ; dgeservicesinfo@gmail com o o

REPORT OF CALIBRATION

Certificate No. 1 SP23-021 Page 2of§
Environment Condition: Ambient Temperature 25 =5 B

Relative humidity 5520 “%RH
Calibration method : In-house method CP-01 Based on ASTM E275-08

Certified Reference Materials ;

Material Serial No. Certificate No. Due date
Absobance Stundard set 25760 095935 12 October 2023
Absobance Standard set 25757 95929 22 October 2023
Wavelength Standard set 25806 95916 22 October 2023
Wavelength Standard set 25758 95915 22 October 2023

Traceability This certification is ble to the i System of Unit maintained at National -

Institute of Standards and Technology (NIST) through Starna Scientific Limited

Spectral Band Width of UUC: 1.5 nm.

Sean Speed of UUC : 60 nm/min

Sean Interval of UUC: 015 nm,

Resolution of ULC: P ic (L0001 Abs.

Wavelength 0.1 nm.

FEB-PE-00 RO 1112621

tanms'lu'muqu

DOE Services Ca,Lid.
DQE Services ! Sei Ladpmo-Wanghin 55, Ladprao-Wanghin Rl Ladpens, Lacpras, Hanghol 10230
Phane : +66 ()2 538 2054, Email ; dqeservcesinfo@gmail.com e
REPORT OF CALIBRATION
Certificate No. : SP23-02] Page 3 of 5
Calibration Results : Without adjustment
Photometric Accuracy :
Wavelength CRMs Values | UUC Reading Carrection Uncertalnty Coverage factor
(um.) {Abs) (Abs) (Abs) (Abs) L]
0.0000 00000 00000 0.0028 2,00
ey 0.5787 0.5742 0.0045 0.0031 2.00
1.0490 1.0423 0.0067 00029 2.00
2.1900 2.1847 0.0053 0.0075 2.00
00000 0.0000 00004 0.0028 200
i 0,5607 0.5577 0.0030 0.0034 200
1.0247 1.0234 0.0013 (L0035 2.00
21229 21171 0.0058 (LO08E 2.00
(10000 0,0000 0.0000 0.0038 200
465 0.5236 0.5184 0.0052 0.002% 2.00
0.9634 09607 0.0027 0.0029 2.00
1.9763 19715 0.0048 0.00%1 2.00
0.0000 ~0.0001 0.0001 0.0028 2.00
5461 0.5191 0.5159 0.0032 (L0031 2,00
1.0003 0.9%80 0.0023 0.0033 2.00
1.9987 1.9917 0.0070 L0087 2,00
00000 0.0000 0.0000 (.0028 2.00
0.5523 (.5501 0.0022 (0030 200
i 1.0809 10808 0.0001 0.0030 2.00
2.0391 2.0336 0.0055 0.0081 .00
0.0000 0.0000 0.0000 {.0028 2.00
5601 0.5585 0.0016 0.0031 200
] 10512 1.0485 0.0027 0030 2.00
1.9294 1.9317 -0.0023 0.0083 2.00

FM-NG02 ROT 1112021

tanms‘laimqu
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FM-TOR-02 BT 171173021

DOE Services Co. L.
= 32 Sol Ladprac-Wanghin 55, Lodprao-Wanghin Rd., | , Ladpeuo, Bangkok 10230
m Saivices o Ladprac-Wanghin prac-Wanghin Ladpraa, Ladprn,
Plsaie ; +86 (D)2 538 2054, Emnil | dgeservicesinfoi@gmail com i
REPORT OF CALIBRATION
Certificate No. : SP23-021 Pege 4 of 5
Photometric Accuracy :
Wavelength CRMs Values | ULC Reading Correction Uncertalnty Coverage factor
{nim.) (Abs) {Abs} (Abs} (Abs) k
35 0.0000 0.0000 00000 0.0050 200
0.7478 0.7436 0.0042 0.0058 2.00
287 0.0000 0.0000 0.0000 0.0050 2.00
0.8686 (L8648 00038 0.0064 2.00
15 0.0000 (L0000 0.0000 0.0050 2,00
1
0.2912 0.2908 0.0004 0.0052 2.00
350 0.0000 0.0000 0.0000 0.0050 2.00
0.6448 (L6398 0.0050 0.0058 2.00
v
enenslumugu

DIQE Services Co. Lid.
w Services 32 Soi Ladprac-Wanghin 35, Ladpmo-Wanghin Rd., Ladproo, Ladpmc, Bangkok 10230 g
Fhose ; +66 (02 538 2054, Email - dgeservicesinfo@pmail.com T
REPORT OF CALIBRATION
Certificate No. : SF23-021 Page 5of5
Wavelength Accuracy @
[ CRMs Values | UUC Reading | Correction Uncertulnty | Coverage factor
L {nm.) (nm.) {nm.) {nm.) &
241,72 2420 ~0.28 018 2,00
7945 5 -0.05 018 2.00
2g7.81 2875 031 (8 5] 200
334.06 3335 56 18 200
Io.93 360.3 063 0.1 2.00
418,59 4180 0.59 018 200
44394 4453 64 (LIB 200
453.66 4530 .66 0.18 200
460.02 459.6 042 0.18 200
53659 5364 (L] 018 2,00
63798 6383 032 018 2.00
431.38 431.0 038 18 200
472.50 4725 0.00 0.18 200
51347 5115 003 018 2,00
528,88 529.0 012 0.1E .00
5707 5730 017 0.8 .00
58533 5850 035 0.20 2.00
684,40 6845 0,10 018 2,00
740,72 7410 028 0.20 .00
T48.55 7483 0.05 0.18 2.00
207.03 B07.0 0,03 018 2,00
87928 BI85 022 018 200

Remark ! - UUC = Unit Under Cefinration
= NiA = Mot Avalsble

= The revult expundid uncertainty of measurement L is stated as the siandand uncertainty of meavuroment multiplied by the coverage facwor & .

which for s 1 dit i il 5%
= * Inuficates non TI1 acoredined

- End of Certificate -

Pl F08-00 RO 001 L2

tanms‘lu'muqu

DQE Services Co.Lid.

DQE

DOE Services (s

Seryvices 32 SelLudprao-Wanghin 55, Ladprac-Wanghin Rl Ladprao, Ladpeso, Bungkak 10230 DQE Services 22 Sol Ladprao-Wanghin 55, Ladprao-Wanghin Rdl., Ladprao, Ldprao, Bangkok 10230
Phome : 466 (02 536 2054, Email : dqeservicesinfo@@gmail com sacamn s Phone : +66 (D)2 538 2054, Ewall : dqeservicesinfo@grmall com ey
CERTIFICATE OF CALIBRATION REPORT OF CALIBRATION

Certificate No. 1 SP23-007 Page 1 of § Certificate No.:  SP23-007 Page 2 of5
Customer :  United Analyst and Engineering Consultant Co. Ltd. (Head Office) Environment Condition : Ambient Temperature 25+ 5 e
Address : 3 Soi Ud k 41, Sukh it Road, B hak, Phraki Bangkok 10260 Relative humidity 55 =20 %RH
Location of calibration :  Laboratory 315 Calibration method : In-house method CP-01 Based on ASTM E275-08
Equipment :  UV-Vis Spectrophatometer Certified Reference Materials :
Manufucturer: Hitachi Material Serial No. Certificate No, Due date
Model : U-1900 Absobance Standard set 25760 93935 22 October 2023
Serial No.: 2021-D64 Absobance Standard set 25757 95929 22 October 2023
ID No. : UAE WAS.006/2352 Wavelength Standard set 25806 95916 22 October 2023
Received Date : 6 January 2023 Wavelength Standard set 25758 95915 22 October 2023
Cafibration Date : 6 January 2023 Traceability This certification is traceable to the International System of Unit maintained at National -
Issue Date ;10 January 2023 | of Standards and Technology (NIST) through Stama Scientific Limited
Condition Instrument :  Used Spectral Band Width of UUC: 40 om

Calibrated by : Approved by : Secan Speed of UUC ¢ 200 nm/min

{ Mr, Tanawut Rimidach ) { Ms, Chonthicha Sangngern )
Technical Manager Coudliny Massger Scan Interval of UUC: 0.1 nm.

The calibetion: result is applied aaly o the above calibrased e and was fisd acournie as shown on das s plico of calibrarion anly

The measrement capstilicy of the laboeaiory sed ifs trsesbiliny r natinnl slandanis and b the unit of ruaalized at the 7

nathonal stanilards Isboratory, This certificale may not be reproduced cther tham in full except with the prioe wrinen appeoval of the DOE Servives Co., Lad.

nmslumug

FM-T04-02 ROV 1/ 172020

Resolution of UUC : Photometric  0.001  Abs.

Wavelength 0.1 nm.

wenanslumun

FM-TOR-02 RO1 171172021
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DQE Services Co. Ltd.
DOE Seryices 7 S0 LadpraoWanghin 35, Ladpeao- Wanghin R, Ladprao, Ladprao, Bangkok 10230
Phaoie - +66 (002 538 20854, Email : dqeservicesinfofemail com Hacmuna i
REPORT OF CALIBRATION
Certificate No, : SP23-007 Page 3 of 5
Calibration Results : Without adjustment
Photometric Accuracy :
Wavelength CRMs Values | ULC Reading Caorrection Uncertainty Coverage factor
{mm.p {Abs) (Abs) {Abs) (Abs) &
0,000 0.000 0.0000 0.0028 2.00
0.5787 0.575 0.0037 0.0031 2.00
» 1.0490 1.044 L0050 0.002¢ 2.00
2.1900 2181 0.0080 0.0080 2.00
00000 0000 0.0000 0.0028 2.00
40 0.5607 0.558 0.0027 0.0034 2.00
1.0247 1.021 0.0037 0.0035 2.00
2.1229 e 0.0079 0,0081 2,00
00000 0.000 0.0000 0.0028 2.00
- 0.5236 0.520 0.0036 £.0030 2.00
0.9634 0961 00024 0.0025 2.00
1.9763 1968 00083 0.0070 2,00
0.0000 0.000 0.0000 0.,0028 2.00
05191 0518 00011 L0031 2.00
e 10003 1.000 0.0003 0.0033 200
1.9987 1.993 0.0057 0.0084 2.00
0.0000 0,000 0.0000 0.0028 2,00
5 0.5523 0.552 0.0003 (L0030 200
10809 1.082 -0.0011 0.0030 2.00
2.0391 2.031 (.0081 00080 2.00
0.0000 0.000 0.0000 0.0028 2,00
. 0.5601 0,562 -0,0019 0.0032 2,00
83 10512 1.052 -0.0008 0.0030 2,00
. ]
1.9294 1.923 0.0064 '-Wr“mﬁﬁu

FM-TOE-02 ROL 1/11/202]

DOE Services Co, Lid.
DQE . . 32 Soi Ladprao-Wanghin 55, Eadprac-Wunghin Rd., Eadprao, Ladprao, Bangkok 10230
Services 7
Phone :+66 ()2 538 2054, Email : dgeservicesinfoi@gmall cam el crusn
REPORT OF CALIBRATION
Certificate No., : SP23-007 Page 5of 5
Wavelength Accuracy :
CRMs Values UTIC Reading Correction Uneertainty Covernge factor

{nmi.) (.} (mm. ) (o) &
24154 2408 0,74 018 2.00
279.40 2785 0.90 018 2,0
28870 2EE.0 0.70 0.18 2.00
33432 3335 0.72 018 2.00
36126 3605 0.76 018 2.00
41648 4178 .68 .21 2060
446.70 4459 .ED (.18 200
453.20 431.5 070 018 2,00
460.06 4595 0.56 AL 2.00
536.90 5360 0.9 0.8 200
63794 637.1 0,84 018 .00
440,74 44010 074 018 2.00
472:22 4715 072 0.18 2
SE3.70 5130 0.0 LN 2.00
518.72 5280 0.72 18 2.00
57460 5740 60 [INE:] .04
5R5.48 5846 (.58 0.20 2.0
684.63 6840 063 0.1E 2.00
74027 Tann 0.27 020 200
TaR.28 7415 0.78 018 2.00
807.16 Bik.5 .66 (L18 2.00
R79.70 B4 nTn 018 2.00

Remark : - ULC = Ush Under Calinestion
- NiA = Not Avainble

= The result expasded uncerininty of megsurement U |5 seated s the standasd uncertsmty of psunvment multiplied by (e covemge factor &,

which for o norml distribution n of v 3%

DQE Serviees Co, Lid
: 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rel., Ladprao, Ladpran, Bungkok 10230
DQe Services .
Phone ; +66 (012 538 2054, Email : dqeservicesinfodgmail com secmna it
REPORT OF CALIBRATION
Certificate No. : SP23-007 Page 4 of 5
Photometric Accuracy :
Wavelength CRMs Values | UUC Reading Correction Uncertainty Coverage factor
(nm.} (Abs) (Abs) (Abs) (Abs) k
e 0,0000 0.000 (L0000 00050 2.00
. 0.7478 0,743 00048 0.0057 2.00
sz 0.0000 0.000 0.0000 0.0050 2.00
) 0,8686 0.861 0.0076 0.0059 2,00
i3 0.0000 0000 0.0000 0.0050 2.00
0.2912 0.291 0.0002 0.0051 2.00
150 0.0000 0.000 0.0000 0.0050 200
5
0.6448 0.639 0.0058 0.0055 2.00
Ll
enaslumugu
FM-T08-02 ROT 171 172021
1ITSTR
Request No. 25-66 / 0323 MTC, ACL.No. 387 / 66

CALIBRATION CERTIFICATE

NOMENCLATURE - 1. Atornic Absorption Spectrophotometer "Agllent Technologies®
Model AAZA0FS, Serial No, MY13160001
2 Working standard solution *Inorganic Ventures”
Multi Analyte Custom Grade Solution, Lot No. S2-MEBT08640
SUBMITTED BY : United Analyst and Engineering Consultant Co., Lid.
3 5ol Udomsukd], Sukhumvit Road, Bangchak, Prakanong, Bangkok 10260

CALIBRATION PROCEDURE ; 1. Performance Verification of Atomic Absorption Spectrophotometer
{WI-500-02-30)

2, Estimation Uncertainty of Measurement in Analytical Chemistry (QP-513)
CALIBRATION RANGE:  0.02,0.10,0.30,0.50,0.70 mg/l at 2288 nm.Cd, 0.10,0.20,0.30,0.50,0.70 ma/l at 357.9 nm.Cr,
0.05,0.10,0.30,0.50,0.70 me/l at 324.7 nmuCu, 0.10,0.30,0.50,0.70,1.00 me/l at 2683 nmFe, 0.20,0,50,0.70,1.00,1.50 mgA
at 217.0 nm.Ph, 0,05,0.10,0.30,0.50,0.70 me/l at 279.5 nm.Mn, 0.10,0.30,0,50,0.70,1.00 me/L at 232.0 nm.Ni,
0.05,0.10,0.30,0,50,0.70 mg/l at 213.9 nrmin
CALIBRATION DATE : 2 February 2023
REFERENCE MATERIAL : Traceable to NIST “Carlo Erba”, "Panfieac AppliChem®
Cadmium Lot No. 1152457, Chramium Lot No. 1753249, Copper Batch Mo. T1170984, fron Batch Mo, T1260878,
Lead Lot No. 1227873, Manganese Batch No. TLO9228A, Nickel Batch No, T270178A, Zinc Batch Mo, TE201404
AMBIENT CONDITIONS : Temperature 22°C  Relative humidity 58 %

The Atomic Absorption Spectrophotometer has been calibrated against Reference
Material traceable to Mational Institute of Standards and Technology ( MIST ) by I3 dical Chemistry
Laboratory. The results are attached herewith,

Calibrated by 1 - Approved by.. 7
{ Mr. Danai Srithangkum ) Tes i tong)

Sel cer

A Acting Director of Analytica istry Laboratory
{ Mr. Atipat Ratana ) Ref. 2015266012600366001

Issued Date : 15 February 2023

The regults el
Aidvertising the Feport/Certificate and putlicity of the

arily to tha Hems tested/e
cuits sxrept i full ares pr

st ar value assiyried
i wiitten permission ls citained fram the govamor of TISTR

FMBLMTC.D0Z Revd

- * Indizaies non TIS| nocredied

- End of Certificate -

enmslumug

FR-TOR-00 ROD 111 5/2021

Head Office DfficeLabomatony Office.
35 Mu 3 Tembon Khlong Ha Amphee fhlorg Luang, Soi 80, Bangpoo industvial Estate, Sukfwimyit Road, 196 Fhahomynthin Rosd, Chatuchak, Rangos 10908,
Chargwat Eathumtharl 12220, Thatand Arrphon Musng, Changeat Samutpraken 10280, Thefand Thatand v

Tel, (861 0 2577 9000 Tel. (66} 0 2373 1672-60 . 115,116
Fenc {66) 0 2577 9009 Fax, (66) 0 2323 9165
E-mail : umpaigitistrorth Websitavwwtistronth  Emad - micgtistronth

:ﬁgm};gmmzs. 5217

E-mall : surmafeagttstr.on th
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T:TISTR

Request No. 25-66 / 0323 1/5 MTC, ACL. No. 387 / 66
CALIBRATION DATA
1. Noise Level
Elernent Cd O Cu Fe Pb Mn Mi Zn

0.0020 0.0000 0.0008 00000 00008 | 0.0C21 00016 | -0.0022

00015 00005 0.0005 | -0.0009 | -D.0014 0.008 00002 | -0.0023

00014 0.0006 0.0010 -0.0009 00015 00008 00004 -0.0015

00021 -0.0008 0.0013 -0.0010 L0005 0.0005 -0.0008 | -0.0004

0.0020 -0.0012 0.0004 00003 -0.0003 0.0001 -0.0024 0001

0.0021 -0.0011 00011 0.0003 0.0006 0,000 | 00002 | 00013

0.0017 00009 0.0001 -0.0015 0.0010 0.0007 0.0001 -0.0016

0.0029 -0.0012 0.0004 -0.0002 0.0008 -0.0005 -0.0012 -0.0019%

0.0011 -0.0002 0OMS | -0.0004 0.0004 0.0008 | -0.0003 | -0.0017

Almorbance 0.0017 0.0000 0.0008 0.0004 0.0001 0.0015 00009 -0.0024
0.0019 00004 0.0004 0.0000 0.0006 0.0010 | -0.0005 | -0.0016

0.0016 -0.0025 0.0003 00005 0.0009 00004 | -0.0013 | -0.0016

0.0018 -0.0014 0.001 L0009 -0.0006 0.0010 -0.0004 -0.0017

00019 | 00006 | 00011 00008 | 0.0011 0.0004 00003 | -0.0005

00024 00003 0.0005 -0.0012 | -0.0002 0.0012 -0.0006 -0.0011

0.0023 -0.0012 0.0006 -0.0007 0.0002 0.0014 -0.0012 -0.0013

0.0020 -0.0014 0.000% £.0018 0.0003 00012 | -0.0012 | -0.0013

0.0010 00015 0.0002 0.0004 0.0017 09,0011 0008 | 00013

0.0016 -0.0011 0.0013 0.0003 0.0007 0.0026 -0.0006 | -D.0006

0.000% -0.0007 0.0009 -0.0003 0.0008 0.0008 0.0000 L0001

Average Absorbance 0,002 -0.001 0001 0.000 0,000 0,00 -0.001 -0.001

Continue 2/5
INDUSTRIAL METROLOGY AND TESTING SERVICE CENTRE
The resalts retate anly to e Hems testeccalbra value assigred
Adbéertlsing the Repart/Cérificate arid publicity of the results sapt in full are protibitad uriless wiitten perrission |4 obitsned from the govemen of TI5TR,

FMLBLMTC.002 Rev.d
Office/taberatony
Sei 1, Bangpoo Industrial Estate, Sukhurmt Road,
Amphe Muang, Chanpwat Sarmutprakan 10280, Thaland
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Request No. 25-66 / 0323
2. Precision

Element| Conc. Absorbance Ave, | SD
{ma/) Abs.
002 | 00085 | 0.0084 | 0.0090 | 0.0089 | 0.0089 | 0.0050 | 0.0086 | 0.0092 | 0.0050 | 0.0089 | 0.009 | 0.0003
Cd 0.30 | 0.09%3 [ 01001 | 0.1007 | 0.1004 | 0.1004 | 0.0995 | 0.0997 | 0.0998 | 0,0999 | 0.0996 | 0.100 | 0.0005
0.70 | 0.2238 | 0.2229 { 0.2204 | 0.2249 | 0.2245 | 0.2233 | 0.2235 | 0.2231 | 0.2251 | 0.2240 | 0.224 | 0.0007
0.10 | 00088 | 0.0087 | 0.0094 | 0.0086 | 0.0086 | 0.0091 | 0.0099 | 0.0095 | 0.0076 | 0.0085 | 0.009 | 0.0006 | 7.25
Cr 030 | 00257 0.0265| 0.0255 | 0.0270 | 0.0266 | 0.0258 | 0.0251 | 0.0262 | 0.0274 | 0.0262 | 0.026] 0.0006 ] 2.25
0.70 [ 00573 | 0.0590 | 0.0580 | 0.0576 | 0.0578 | (L0579 ] 0.0593 | 0.0599 { 0.0586 | 0.0594 | 0.058 | 0.0009 | 1.51
0.05 | 00083 | 0.0084 | 0.0084 | 0.0075 | 0.0086 | 0.0086 | 0.0081 | 0.0080 | D.0087 | 0.0092 | 0.008 | 0.0005 | 5.45
0.0430 | 00944 f 00426 | 00429 | 0.0435 | 0.0432 | 0.0426 | 0.0441 | 0.0427 | 0.0436 | 0.043 | 0.0006
00981 | 00992 | 0.0550 | 0.0997 | 0.097T | 0.0986 | 0.0990 | 0.0982 | 0.0988 | 0.0980 | 0.099 | 0.0006
00105 | 0.0104 [ O.00ET | 0.0100 | 0.0087 | 0.0094 | 0.0102 | 0.0092 | 0.0094 | 0.0100 | 0.010] 0.0007
00856 | (00442 [ 0.0450 | 0.0944 | 0.0450 | 0.0455 | 0.0M55 | 0.0441 | 0.0446 | 0.0444 | 0.045] 0.0006| 1.27
0.0904 | 0.0901 | 0.0891 | 0.0676 | 0.0873 | 0.0901 | 00876 | 0.0886 | 0.08T9 [ 0.0901 | 0.089] 0.0012| 1.36
0.0093 | 00099 | 0.0704 | 0.0102 | 0.0108 | 00102 { 00102 | 0.0103 | 0.0115] 0.0117 | 0.010] 0.0007 | 6.85
00344 | 0.0336 [ 00336 | 0.0328 | 0.0338 | 0.0346 | 0.0336 | 0.0331 | 0.0343 [ 0.0350 | 0.034 | 0.0007 | 2.02
00709 | 00718 | 0.0706 | 00713 | 00698 | 00718 | 0.0712 | 0.0713| 0.0715| 0.0T19] 0,071 | 0.0006
OU0115 | 0030 [ 00131 [ 00127 | 0.0135 | 0.0136 | 0.0124 | 0.0133 | 0.0124 | 0.0130 | 0.013 ] 0.0006
00709 | 00700 | 0.0714 | 0.0704 | 0.0700] 0.0705 | 0.0714 | 00698 | 0.0654 | 0.0700 | 0.070] 0.0007
0.1619 | 01633 | 01646 | 0.1638 0.1632 | 0.1614 [ 0,1636 | 0.1652 | 0,163 | 0.0014
00113 | 00105 00113 | 0.0134 | 0.0110 | 0.0113 | 0.0117 | 0.0112 | 0.0007 [ 0.0117 | 0.011 | 0.0004
0.050% ] 0.0517 | 0.0508 | 0.0502 | 0,0517 | 0.0516 | 0.0516 | 0.0523 | 0.0518 | 0.0503 | 0.051 | 0.0007| 1.36
0.0997 | 01006 | 0.1006 | 0,1006 | 0.0996 | 0.0998 | 01007 | 21000 | 01013 | 0.0699 | 0.100 | 0.0006
00315 | 00309 | 00322 | 0.0208 ) 00329 | 0.0312 | 0.0313 ] 0.0319 | 0.0308 | 0.0311 | 0.031
01705 | 0728 | 01688 | 0.1693 ) 0.1711] 0.1704 | 0.1704 | 0.1707 | 0.1708 | 0.1688 | 0.170| 0.0012
03559 | 0.3572 | 03548 | 0.3560| 0.3559 | 0.3550| 0.3579 | 0.3552 | 0.3574 | 0.3573 | 0.356 | 0.0011

Continue 3/5
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el

2.58
0.45
(.33

Cu 0.30
0.70
0.10
Fe 050
1.00
0.20
Pk 0.70
150
0.05
Mn 0.30
0.70
0.10
Hi 0.50
100

141
0.63
7.53

0.1646 | 0.1614

0.05 0.0007

0.0
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3. Trueness 3.4 Reading on wavelength- Iron (Fe) at 248.3 nm.
3.1 Reading on wavelength- Cadmium(Cd) at 2288 nm. Element | Standard Value of RM|  Reading Error of Measurement | Emor of Measurement | Uncertzinty
Element | Standard Value of RM| Reading | Eror of Measurement | Emor of Measurement | Uncertainty (mng/lh mgrl) (el (36} (mg)
(mgAl (me/) (me/l) (%6} (mg/) 0100 0.095 -0.005 500 +0.014
0.02002 0.021 0001 4.90 + 0005 Fe 0.500 0.474 -0.026 520 = 0016
od 0.30030 0.298 -0.002 077 + 0.005 1.000 0.950 -0.050 500 £ 0029
0.70070 0.675 -.026 3.67 + 0,008
3.5 Reading on wavelength- Lead (Pb) at 217.0 nm.
3.2 Reading on wavelength- Chromium (Cr) at 357.9 nm. Element | Standard Value of BM|  Reading | Emor of M Error of Uncertainty
Element | Standard Value of RM| Feading | Emor of Measurement | Emor of Measurement | Unesrtainty tmg/l) (mgA) {ma/l) (36} (mg/l)
{rmig/t) /) (mg/l) (%) (me/ 0,200 0.207 0.007 3.50 + 0.014
0.1001 0.101 0.001 050 + 0,008 Po 0.700 0673 0027 3,86 + 0,030
Cr 0.3003 0.293 0.007 243 + 0012 1500 1417 -0.083 553 + D01
07007 (648 -0.053 752 = 0,023
3.6 Reading on wavelength- Manganese (Mn) at 279.5 nm.
3.3 Reading on wavelength- Copper (Cu) at 324.7 nm. Value of AM| Reading | Emor of Measurement | Error of Measurement | Uncertainty
Element | Standard Value of RM| Resding | Emor of Measurement | Emer of Measurement | Uincertainty fmag/l) {me/l) (mag/) (%) {ma/l)
(gl {mg/l) (mg/l) (96} (me/) 0.04995 0.046 0,008 791 + 0,005
Q050 0.046 0,004 .00 + 0,003 M 0.29970 0.294 0.0057 150 + 0,007
Cu 0300 0.289 0011 3.67 + 0,009 0.69930 0.694 £0.0053 0.76 +0.014
0,700 0.674 -0.026 37 + 0020
Continue 4/5
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MITMSTR et G
Request No. 25-66 / 0323 5/5 MTC. ACL. No. 387 / 66
3.7 Reading on wavelength- Nickel (Ni) at 232.0 nm.
Element | Standard Value of AM|  Reading Error of Measurement | Emor of Measurement | Uncertainty
{ma/l) {mesl) {medl) (%6} (rme/l)
0.1001 0.103 0.003 290 + 0,013
Ni 0.5005 0.501 0.001 0.10 + (.018
10010 0.987 -0 140 + 0.032
3.8 Reading on wavelength- Zinc (Zn) at 213.9 nm.
[Element | Standard Value of RM|  Reading Emor of Measurement | Ermor of Measurement | Uncertainty
(g} (g} {mg) (o) (ma/)
0.050 0.046 -0.004 800 + 0.013
Zn 0.300 0.311 0.011 3467 + 0.013
0700 0665 0.035 5.00 + 0.019

Remark : The reported uncertainty is an expanded uncestainty calculated using a coverage factor of 2 (k = 2)

which gives a level of confidence of approximately 95%

Maintenance Protocol

Calibrated by 1 Approved by...

Mr. Danai Srithongkumn)

Atomic Fluorescence Spectrometer

mercur DUO /
mercur DUO plus

(Mr. Atipat Ratana) Acting Director of
Analytical Chernistry Laboratory L8

Issued Date : 15 Februay 2023

INDUSTRIAL METROLOGY AND TESTING SERVICE CENTRE
End of Certificate

FMLELMTC.002 Rew.d
Dffice.

s, Amphce Khiong Luang: 184 Prahomyothin Road

Banightk 1050,

Thi v ]
aneslumugu: naslumugu
Websitewwwtistroeth A th e —————————]
analytikjena analytikjena
i Exipiy - fhvtotint ARptiiat
SerialNo: K170A0153 Customer-No:: SaRd s N Rk Wl
tightness visual check inside the Mercur d
Date: 2 February 2023 Carried out by: _Mr. Srichai Fak-On visual check if gold-traps are broken o
visual check if spectrometer is contaminated Q’
visual check of the flucrescence cell Q’
Mal with following Of ional Qualification (0Q) =] visual check of the absorption cell, incl, window g’
{requires a separate OO protocol) reactor cleaning E{
check pump-hose, if necessary change it Q’
check swivel drive (SEV) B/
check drying-hose, output gas-liquid-separator Q'
\Company vadhn gludie wouindad uaud BuiiisFaudaua Siia test Bubble-Sensor a
( ( check gas flows EZ’
User ﬂﬂll.ﬂ-lﬂﬁtﬁ‘u ‘éﬁﬁﬂ check volume ﬂ?ws. reagents m’
recording stray light values o
measurement with 30 ng/l
Dapartment winaUfiieinag (Mercur Analysis) ’ &
Streat 3 wRHRANEY 44 DUUFENIN uzraan wawssTaue L Merks Autcsamp Sefielioss A
lubricate the dosing-winding (Teflon-grease-spray) A
Zip Code, City IR 10260 c!ea.n the dosing cylinder, if necessary exchange ?I =
| | lubricate the winding system of the height drive with some drops of oil =]
|c | 1 check the toothed belt =]
ountry Usandlng check the position of the mechanical stopper (helght: 13mm ) =]
T check the pump rate of mixing pump (<14s ASB2, typ.7s/<20s ASS2S, typ.10s} =
( Phone ( check the pump rate of washing cup 8
check the electrical hose connections for good contact =]
Fax check the connectors of the magnetic valves =
=]

check the dosing hose for buckling, If necessary exchange it

E-mail
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Device parameter c:lr:;nal ::;E:‘
isual check general tightness inside the Marcur !o.k.: Qﬂl changed: [
wvisual check Goldiraps ;o.k.: j changed: m]
visual check spectrometer
Fluorescence ceil |6k Q[ changed: =]
Absorption cell, incl. window ok j changed: O
lens ok Q/ changed: O
Swivel drive (SEV) ok Q’ changed: m]
check pump hoses ok: & changed: [
:check hoses and hose connectors o.k.: :j changed: =]
( Icheck and clean reactar ok j changed: O
check drying hose output Gas-liquid-seperator ok Q]’ changed: O
check bubble-sensaor ok j not o.k O
S L !
| ATgoR presauis valve § = .‘_:.'“_“'__:..
Valve 1 rotir | 0.167 NUmin
Valve 2 n.ggaNrIL:;m 0,833 NLimin
Valve 3 | o e | 0088 NUmin
Walve 4 | o :EGN,";'_:'!"'I“I | 016 NL/min
Check liquidflow |
Acid f'?mnl]':min 2.5 mimin
( Red.-agent %fr::;mln 2.5 mi/min
Sample ‘IU;:_I[IN” | o mifmin
.J\d\rentitious light - values V) from file |
' - 100 0 1o
T 200 o [0
o 300 0 [o
350 o o
- 400 1 [1 |
o ) 450 |a |3
- s [s s
- 550 | 18 18
575 | 26 26
- 800 |37 |35
' —
wnesluaugu

8/02/2023 10:16 Page
Mercur
Report file: C:\WinAAS\TMP\2023\Result\WO\Pro_019
Program version: 479.0 Printed on: 8/02/2023 10:16
Recording started on 8/02/2023
Operator:
Laboratory:
Code:
Remarks:

1/4

10:07 GMT+7.0

Method parameters Hg
Method Without Enrichment / FBR / 30 pg/L_PM_3-02-2023
( Created on 8/02/2023 Time  10:06
Program -
P Mercur Ti Hg fl
Line 253.7 nm
Lamp type Hg-LP
Integr. mode Peak height Integr. time 35s
PMT 451V
AZ time 5s Peak smoothing 12/5
Delay O0s
Working mode w/o enrich. System cleaning Off
FBR technique on Wash time acid 10s
Pump speed 3 Soaking time 20s
Sample load time 12s Gas load time 10 NL/h
( Reaction time 12s
Waiting time AZ 5s
Delay 0s
Purge time1 30s
Purge time2 15s Gas wash time2 10 NL/h
]
o wnaslumugu

analytikjena

I Device parameter

Analytical parameters Fluorescence cell

Conditions.: max.cone.: 10pg/l

PMT-voltage:

Blank-saolution

withaut enrichment / FER 30 ng/L

| Conditions.: max.conc.: 1.7pgil. PMT-voltage: ... 444 v

Comments

EBlank-salution

with enrichment / FBR 30 ng/L

Faok.- factor { Inta / Inty )

Analytical parameters Absorption cell

Blank-salution

without enrichment / FBR 100 ng/L RE|

nominal
| value

actual
| value

Int > 0.0015
RSD=3%

Int = 0,008
|RSD<3%
|>3.5
I

| Ext. > 0.0012
D<5%

3 February 2023
Place, Date (DDVMMYYYY)

# Sensitivity chack (Without enrichment / FBR / 100 ng/L)
Int. Blank = 0.000811
Int. 100 ng/L = 0.009981

ignature Lustomer

3 February 2023

Place, Date (DD/MMMYYYY)

wenaslumun

C

QC parameters

8/02/2023

10:16 Page 2/4

QC type Conc. check
QC check samp. 1 - QC check samp. 2 -—-
Conc. — Conc. -
Error limit - Error limit -
Rep. measurement off Reaction flag + continue
QC std.1 no. 1(30.000 ng/L) QC std.2 no. 3(0.100 ng/L)
QC std.1 limit + 20.00% QC std.2 limit + 20.00%
QC std. act. flag + continue
Expect. blank abs. 0.0100+ 0.0100 Reaction flag + continue
QC precision off
Reaction off
QC Recal.factor Off
Calibration settings
Calib. meth Standard calib. Calibr. unit ng/L
No. standards 1 Conversion fac. 1000000
Type of standards - Standard prep. Premixed
Blank correct. -
Recalib. std. no. —-
Output unit Mg/l Conversion fac. 1000
Calib. stat. Mean Meas. cycles 3
Blind cycles 1
Stock sol. 1 - Stock sol. 2 -
Stock sol. 3 - Stock sol. 4 .
Type of cal. curve linear Intercept Zero
Weighted cal. off Grubbs stat. off
Check of cal. curve no outlier test
Sample statistics
Stat. mode Mean Meas. cycles 3
Confid. level 95.4 % Blind cycles 1
Grubbs stat. off
Calibration standards Hg
No Name State Pos C‘:‘Zf‘_/ Ints sD RSDI%
1 Cal-Zero ) ##  0.000 H:0.000774 0.000038 4.995
A:0.01847 0.000554 3.002
2 Cal-Std1 ) ##  30.000 H:0.003169 0.000036 1.137
A:0.05036 0.000069 0.138
]
naslumugu
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8/02/2023 10:16 Page 3/4

80272023

Calibration function 1 8/02/2023 10:16 Calibration (Peak height)
Ints=k1+k2*conc
k1=0.000775 k2=0.000080 Recal. factor: -
Slope 0.00008 Ints/(ng/L) | R2-adjusted 1.0000
sc0 1.00000 ng/L
Lower limit 0 ng/L Upper limit 33.0 ng/L
Detection limit - Deter. limit -
H$
0.003 £ 253.7 nm
Peak height
.. 0002
Pﬁ
c
2L
=
0.001
g
0.000
0 10 15 20 25 35
Conc. [ng/L ]
Measurements and events (sorted by time)
Hg Without Enrichment / FBR / 30 pg/L_PM_3-02-2023 8/02/2023  10:07
ID Conc. Ints BG sD RSD/% Int. type Time
Cal-Zero 0.000816 PkH 10:09
0.000765 10:10
0.000741 10:11
Ong/L 0.000774 0.000038690 4.995 10:11
Cal-Std1 0.003130 PkH 10:14
0.003177 10:15
0.003201 10:16
30.00ng/L. 0.003169 0.000036050 1.137 10:16
Calibration Calibration function: 01 10:16
]
o wnaslumugu
3/02/2023 14:44 Page 1/4
Mercur
Report file: C:\WinAAS\TMP\2023\Result\WO\Pro_017
Program version: 47.9.0 Printed on: 3/02/2023 14:44
Recording started on 3/02/2023 14:25 GMT+7.0
Operator:
Laboratory:
Code:
Remarks:

Method parameters

Method Enrichment / FBR /30 pg/L_PM 3-02-2023
Created on 3/02/2023 Time 13:41

Program -

P s Mercur T Hg fl

Line 253.7 nm

Lamp type Hg-LP

Integr. mode Peak height Integr. time

PMT 444V

AZ time 5s Peak smoothing
Delay 0s

Working mode
FBR technique
Pump speed
Sample load time
Reaction time
Waiting time AZ
Delay

Purge time1
Purge time2
Purge time3
Heat.time coll.1

Enr. w/o reload.

on

3
10s
10s
5s
O0s
20s
15s
10s
20s

Mercur

System cleaning
Wash time acid
Soaking time
Gas load time

Gas wash time2
Gas wash time3
Cool. time coll.1

Hg

20s

8/5

off

10s
20s
10 NL/h

10 NL/h
10 NL/h
30s

nmslumug

10:18 Page 414

Peak plots Ha
CalZero BRZ2023 10:0% Cal-Sti1 BN272023 10:14
0.002 0.002
2 z
E E
0000 0.000
0 1] 20
Tirme [g] Tirne [s]
]
. enaslumugu
3/02/2023 14:44 Page 2/4
QC parameters
QC type Conc. check
QC check samp. 1 - QC check samp. 2 —
Conc. - Conc. -
Error limit - Error limit --
Rep. measurement off Reaction flag + continue
QC std.1 no. 1(30.000 ng/L) QC std.2 no. 1(30.000 ng/L)
QC std.1 limit + 50.00% QC std.2 limit + 50.00%
QC std. act. flag + continue
Expect. blank abs. 0.0100+ 0.0100 Reaction flag + continue
QC precision off
Reaction off
QC Recal.factor Off
Calibration settings
Calib. meth Standard calib. Calibr. unit ng/L
No. standards 1 Conversion fac. 1000000
Type of standards - Standard prep. Premixed
Blank correct. —
Recalib. std. no. -
Output unit Hg/L Conversion fac. 1000
Calib. stat. Mean Meas. cycles 3
Blind cycles 1
Stock sol. 1 - Stock sol. 2 -
Stock sol. 3 —- Stock sol. 4 .
Type of cal. curve linear Intercept calculated
Weighted cal. off Grubbs stat. off
Check of cal. curve no outlier test
Sample statistics
Stat. mode off Meas. cycles 1
Confid. level 95.4 % Blind cycles 1
Grubbs stat. -
Calibration standards Hg
No Name State pos  Cone/ Ints sD RSDI%
ng/lL
1 Cal-Zero =) ##  0.000 H:0.001256 0.000060 4.833
A:0.003771 0.000252 6.708
2 Cal-Std1 =) ##  30.000 H:0.01174 0.000341 2.909
A:0.03281 0.000721 2.200
]
naslumugu



3/02/2023 14:44 Page 3/4

Calibration function 1 3/02/2023 14:38 Calibration (Peak height)
Ints=k1+k2*conc
k1=0.001256 k2=0.000349 Recal. factor: -
Slope 0.00035 Ints/(ng/L) | R2-adjusted 1.0000
sc0 1.00000 ng/L
Lower limit 0 ng/L Upper limit 33.0 ng/L
Detection limit - Deter. limit -
0.0125
i
253.7 nm
0.0100 oo oy height
- 0.0075
.“%
o
2
£ 0.0050
0.0025
z
0.0000
0 1 25 30 35

15 20
Conc. [ng/L ]

Measurements and events (sorted by time)

Hg Enrichment / FBR /30 pg/L_PM 3-02-2023 3/02/2023 14:25
D Conc. Ints BG sD RSD/% Int. type Time
Cal-Zero 0.001263 PkH 14:28
0.001313 14:30

0.001192 14:31

Ong/L 0.001256 0.000060700 4.833 14:31

Cal-Std1 0.01135 PkH 14:35
0.01189 14:36

0.01198 14:38

30.00ng/L. 0.01174 0.0003415 2.909 14:38

Calibration Calibration function: 01 14:38

]
e wnaslumugu

Mercur

Report file:
Program version:

Operator:
Laboratory:
Code:

Remarks:

8/02/2023 11:44 Page 113

C:\WIinAAS\TMP\2023\Result\WO\Pro_025
4.7.9.0 Printed on: 8/02/2023 11:44
Recording started on 8/02/2023 11:31 GMT+7.0

Method parameters Hg
Method Without enrichment / FBR 100 ng/L PM_3-02-2023
Created on 3/02/2023 Time 11:53
Program —
F s Mercur T Hg absorption
Line 253.7 nm
Lamp type Hg-LP
Integr. mode Peak height Integr. time 55s
PMT 238V
AZ time 5s Peak smoothing 12/5
Delay Os
Working mode w/o enrich. System cleaning Acid
FBR technique off Wash time acid 15s
Pump speed 4 Soaking time 20s
Sample load time 8s Gas load time 10 NL/h
Reaction time 12s
Waiting time AZ 15s
Purge time1 40s
QC parameters
QC type Conc. check
QC check samp. 1 - QC check samp. 2 -
Conc. - Conc. -
Error limit - Error limit -
Rep. measurement off Reaction flag + continue
QC std.1 no. 1(100.00 ng/L) QC std.2 no. 1(100.00 ng/L)
QC std.1 limit + 50.00% QC std.2 limit + 0.00%
QC std. act. flag + continue
Expect. blank abs. 0.0100+ 0.0100 Reaction flag + continue
QC precision off

Reaction off

QC Recal.factor Off

]
o wnaslumugu

Peak plots

CalZare 3022023 14:28

0.010

0.008

0.000

] i0

0,010
0.005

s
E

0.000

20 o

Time fs]

Calibration settings
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Hg
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Calib. meth Standard calib. Calibr. unit ng/L
No. standards 1 Conversion fac. 1000000
Type of standards - Standard prep. Premixed
Blank correct. -
Recalib. std. no. -
Output unit g/l Conversion fac. 1000
Calib. stat. Mean Meas. cycles 3
Blind cycles 1
Stock sol. 1 — Stock sol. 2 -
Stock sol. 3 - Stock sol. 4 —-
Type of cal. curve linear Intercept calculated
Weighted cal. off Grubbs stat. off
Check of cal. curve no outlier test
Sample statistics
Stat. mode Mean Meas. cycles 2
Confid. level 95.4 % Blind cycles 1
Grubbs stat. —
Calibration standards
No Name State pos  Cone/ Abs sD RSDI%
ng/L
1 Cal-Zero ) #t 0.00 H:0.000383 0.000070 18.47
A:0.009152 0.002492 27.24
2 Cal-Std1 () ## 100.00 H: 0.002931 0.000034 1.163
A:0.040677 0.002788 6.855
Calibration function 1 8/02/2023 11:43 Calibration (Peak height)
Abs=k1+k2*conc
k1=0.000383 k2=0.000025 Recal. factor: —
Slope 0.00003 Abs/(ng/L) | R2-adjusted 1.0000
sc0 1.00000 ng/L Charact. conc. 171.082 (ng/L)/1%I
Lower limit 0 ng/L Upper limit 110. ng/L
Detection limit - Deter. limit -

Mercur

wenanslumun

Hg
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Measurements and events (sorted by time)

Hg Without enrichment / FBR 100 ng/L PM_3-02-2023 B022023 113
o Cone, Abs BG sD RSDI%  Int. type T_lmg )
Cal-Zero 0.000362 PkH 134
0.000224 1135
0.000451 137
Ongil 0000283 0000070827 1847 11:37
Cal-Std1 0 02954 PkH 11:40
0 0g2s4s 11:41
0.002882 11:43
100.ng/L 0.002531 Q000034104 1.163 1143
Calibration Calibration function: 01 11:43
Peak plots Hg
Cal-Zero BR2MZ023 1124 CalSId] BO22023 1140
0.002 0.002
2 2
0.000 0.000
a % 50 0 25 &0
Time [2] Time [s]
]
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QC parameters
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QC type Conc. check
QC check samp. 1 — QC check samp. 2 -
Conc. - Conc. -
Error limit - Error limit -
Rep. measurement off Reaction flag + continue
QC std.1 no. 1(100.000 ng/L) QC std.2 no. 3(0.100 ng/L)
QC std.1 limit + 20.00% QC std.2 limit + 20.00%
QC std. act. flag + continue
Expect. blank abs. 0.0100+ 0.0100 Reaction flag + continue
QC precision off
Reaction off
QC Recal.factor Off
Calibration settings
Calib. meth Standard calib. Calibr. unit ng/L
No. standards 1 Conversion fac. 1000000
Type of standards - Standard prep. Premixed
Blank correct. ---
Recalib. std. no. -
Output unit Mg/l Conversion fac. 1000
Calib. stat. Mean Meas. cycles 3
Blind cycles 1
Stock sol. 1 e Stock sol. 2 -
Stock sol. 3 — Stock sol. 4 -
Type of cal. curve linear Intercept Zero
Weighted cal. off Grubbs stat. off
Check of cal. curve no outlier test
Sample statistics
Stat. mode Mean Meas. cycles 3
Confid. level 95.4 % Blind cycles 1
Grubbs stat. off
Calibration standards Hg
No Name State Pos C‘;’;fl_/ Ints sD RSDI%
1 Cal-Zero ) # 0.000 H:0.000811 0.000020 2.545
A:0.01927 0.000649 3.371
2  Cal-Std1 ) ## 100.000 H: 0.009981 0.000073 0.738
A:0.1406 0.001352 0.961
]
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Mercur

Report file:
Program version:

Operator:

Laboratory:
Code:

Remarks:

8/02/2023 11:22 Page 1/4

C:\WInAAS\TMP\2023\Result\WO\Pro_024
4.79.0 Printed on: 8/02/2023 11:22
Recording started on 8/02/2023 11:13 GMT+7.0

Method parameters Hg
Method Without Enrichment / FBR / 100 pg/L_PM_3-02-2023
Created on 8/02/2023  Time 10:56
Program -
Parameters Mercur Technique: Hg fluorescence
Line 253.7 nm
Lamp type Hg-LP
Integr. mode Peak height Integr. time 35s
PMT 451V
AZ time 5s Peak smoothing 12/5
Delay 0s
Working mode w/o enrich. System cleaning Off
FBR technique on Wash time acid 10s
Pump speed 3 Soaking time 20s
Sample load time 12s Gas load time 10 NL/h
Reaction time 12s
Waiting time AZ 5s
Delay Os
Purge time1 30s
Purge time2 15s " Gas wash time2 10 NL/h
]
e enaslumugu
8/02/2023 11:22 Page 3/4
Calibration function 1 8/02/2023 11:22 Calibration (Peak height)
Ints=k1+k2*conc
k1=0.000812 k2=0.000092 Recal. factor: -
Slope 0.00009 Ints/(ng/L) R2-adjusted 1.0000
sc0 1.00000 ng/L
Lower limit 0 ng/L Upper limit 110. ng/L
Detection limit — Deter. limit -
o010 [HY
253.7 nm
Peak height
0.0075
=2
‘B
5 0.0050
£
0.0025
2
0.0000
0 25 50 75 100
Conc. [ng/L ]
Measurements and events (sorted by time)
Hg Without Enrichment / FBR / 100 pg/L_PM_3-02-2023 8/02/2023 11:13
ID Conc. Ints BG sD RSD/% Int. type Time
Cal-Zero 0.000796 PkH 11:15
0.000803 11:16
0.000835 11:17
Ong/L 0.000811 0.000020660 2.545 11:17
Cal-Std1 0.009957 PkH 11:20
0.009921 11:21
0.01006 11:21
100.0ng/L 0.009981 0.000073720 0.739 11:21
Calibration Calibration function: 01 11:22

wnenslumunu



8/02/2023 11:22 Page 414

Peak plots Hg —
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Herewith the undersigred confirm the time devated, 7 | Date / Signature of ServigeEngineer | Work completed?
the work perfuried, the perect lunction of the derice, ﬂ o

and the receipt/defivery of the specified spare parts. Yes
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Services are subject to the General Terms and Canditions of Anakyik Jena AG, which will be sent on request.
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