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CERTIFICATE OF CALIBRATION

Clistomir ¢ Unitett Analyst and Engineering Consultant Co, Lid.

- o 81 Sol Udemsuk 41, Sekhumvil Road, Bapgehak, Phrakhanong,

Bangkok 11260

Descripthon of Equipnent Consile mieter
Mansfacturer Apes Imstrument
Model Number XC-s7-v
Serial Namber 1904011

Ao teod Mo,

Environment Conditions Temperature (28413 'C

Humiiity {504 15) % RH
Cal. Dale o DAMR2023
Issae Date (EM82023
L Method or Cali lon Procedure Used

LI EI'A Method ||imibod Sante Fay il Frotection Agency |
i cxifiste H traeabin vo masional et which smliee s wtits of sessmenent peonnhing w the Imermibmal Sysem of Lo (157
Result of Calibration

T contf e vy ook b mprtencodt wiliex i in Dl e with prioe Writtes spqinval-uf the Teshyseal Mansser, Eml Euipmem

Seryyon Compais | et

Mater Copsio Information
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hese tuporsi stertsintics 0 messurment ar expansil by § venigs factoe of k=X, providing b 5% confidenze love

Colitraed by M. Sanya Sangnil Approved by

(M. Muma Fuekl
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METHOD 5 CONSOLE CALIBRATION
USING REFERENCE WET GAS METER W-NK-2.5-B-Z No. 547425
S-POINT METRIC UNIT
Cililsestlon Conditans

Maote:

Sinndurdized Dita Diry Gaas Metar
Calibration F: ﬂ‘ﬂz al
| Diry Gas Meter | Cal Meter | Value | Varistion | St & Corr | 0212 m'wimin | Varistion
Votwt) | Qe | Vwiueh | @) | ) | (Y | (it (Al (AHg)
W | mimin | w0 | mmin wimin m H.0
wiil | 0438 | o0 1. noid (] 46,171 0,333
oo | 0137 [ LLANES [T [ an ey w0 |
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e 0278 [TKiE oot LW 0020 ASB4T Ao
w0 | 0273 oo | need i 4120 16,407 04197
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2 2 ize RS -aat [[XEel) TS 0.3 |
03 | 0249 M| e | ol .3 Ab263 A
30 1,271 L (3] -1|..uls e 16,142 Ahded |
0093 |1rm-uruuﬂ | wese | _“3:":‘; i

For Calitratlon Focsor ¥, the ratio of the reading of the calibration meter 1 ihe dry gas meter, uccepable
tnleranee of individan! values from fhe nvernge is #0402,

Fit &Hg, orifice pressure differentinl that equutes m 0,75 cln (00212 mfmind ot stundand temperatueg ind
prussure, acceptabe tolerunce of individuad values from theaverage is £0.2 inches (3. fmm) H:ig e,

Certificate No, £ E2I-408064
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METHOD 5 CONSOLE CALIBRATION
USING REFERENCE WET GAS METER W-NK-2.5-B-Z No.547425
S-POINT METRIC UNIT

Calltatbom Conilifimmy
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I
| Calibration . = |
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Q) (15 Yd | o) o L Vol | () | Gt |
min mn HAD m' m' " X m' m' '« e
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L 4 1343281 L] b KT | 15575004 a7 7
L 6 | 134D | 1343862 3 30| 13ETSEI4 | ISSAS0US | 26 %
1305 G| 1343568 | 1343H40 | M a0 | ISERITHG | 15617902 | 26 1
13.9% ALY | 1MAR9 | 138020 | 3 1564584 | 28 £
150 TO0 | 1344038 | 134418 | 5 1] 13674550 | Ih i
00| I3AIE | 1340698 | 32 n 150364 | 0 L
000 | e [ vaen | a2 51 R
o | iadee | iasan [ B 32 | 15731088 s | 15

Certificate No. @ E23-08066
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M b be Infyeinatiin
Comole Model | 0 | .
Wimbior | XCSTRY d Date | Time
Coamobe Serlal 1940 | Calibration SRS N02T
Namber
D4M Model i o K PR
Number SKISEX | Pressure =y, lum}'lg_ 1
DGM Serisl Catlbritivn ) | le Lesk Chuck | PASS
Nuber U014 | M Gamma 0,994 Comole Leal et
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Flowrme Stindarlized &
Carected (m?imin)

b.005

Lo Serinl:

e |

0
DA

il

0,000

Meter Pressare vs Flowrate

100000

00 B0.000

DM O flee AH (mm H20)

Cansilé M|

Certificate Mo, : E23-18066
Page -Galb

THERMOCOUPLES SYSTEM CALIBRATION

Fapuipment Informarion

Convale Model Number XC-572-V
| Comsale Serisl Number 1004011
DGM Model Number SKISEX miG ILG'\I
DGM Sorial Nuniber 00004114 183169105
Meter Box Model Number | JENCO 763 KF
] Meter Boa Serinl Namber JCI1T218

Consile Thermocouphe Simulator

Meter Box Channel Temperature Reading { °C ) |

Clnnnel angd E !
estpaint [y [ 250 [ 380 [ oa0 [ 1een | 2000 | 3700 [ 4820 | sona | w1eo | 10380 |
T Sk 70 350 | 3ma | ene | 14ea | 2580 | 3700 | 480 | se2a | siee | eano
| Am 60 | 280 | 370 | sao | e !
Probe 170 4.0 0 LN ) ?-l').ll ]
Filter 160 | 240 | 310 | 930 | 1490
Oven 60 | 240 | 370 | a0 | e
C Eit 64 | M0 | 30 [
Yolerance Ranzy
Stonck £ 1.50% Absobute Meter 30T
Probe 4 30°C Exit £ 20
Filter « 30

ENTECH

Vitsaw

tnstrument description
Instrument model
Instrument serial no.
0 . or contral no.

Manufecturer

Prabe description

Prabe nodel
Probe serial

Customar pame

Callbration Certificate ¥

Certificate No: G ssn154
Date of lssue :  2-un-23

Fllie géss Andyzer
Tesia 350 New
E0N8561T

UAEEFML 0062560
Tasto SE & 0o, KGA

Undted Aralyst and Engnaering Consuitant Co,, Uit

Customer address B1 S0l Udoimeauk 41, Sukhumyt Rd., Bangchak, Phraknanang, Bangkak 10260

Total pages of certificate © 3 Pages

Roceiving no. : LaNTs

Recaiving data, : Aand

of ¢ GadCa 2,498, 10.044,21.02 %ived, Carbon Monowide B0.14,308.9,1003 ppm,

Pitrogen Dicook 30.34,811.56,202.2 ppm, Nine Cioe 30.01,151,5,320.6 ppm,
Suphur Dioeeide 5004, 100.8,601-1 ppm}

Condition of UUC, o Used

Ambient condition : Niofthe wiare Larkd out the
Temperatore 1232570
Humiaty 35+ 15%RH

Calibration place 177121 5ol Ngamwongwan 47 Yaek 3, Toongsanghond, Laksl, Bangkek

ol
5 o + o The mstrurent sompariion with Standard gas miure sccardng

The eakfriation

1o 2 mvaton Wik, instration oo, WI-CL-28-C

5 steteed e the st ety of redsunend

Mty comessages T k=2, et o & pomma cRRNY o covme Pttty of, 259,
Ths it &5 St ey it Qe Lnier et EIADITRAG CnR,
s Gl Cvificaate ey ot e reporsced ot tian it A mot bl the peTin of the (e i
AR cETGaRS WUt SEStE A SR 0 VR and The RS elale niy 20 e fems festedCaiBratad.

Tz condirmiion covirfaat vy sttty o i iy reaine AT i e
ATt Systom of Lnts (ST
Date of calibration T #-Jun-23
Mr, Kwarchal Khamdaung Mes. Nangluck Wongssttes
Calibratian Tachnician Technical Manager
IR e Fagelofd Lssued Dl 2502015
.
Ineustria) Solution Co.Ltd. lﬁflﬂﬂi‘h‘lﬂm
it M AT Yok 85, . Lk, Blnreok 10210 THALAND Tel, 0-27 T9-B525 Culbratianientazh st

Tae |13 0] DEBEEOIEAGT  winiesin iy

ENTE=EEH

Calibration Certificate

ot

Certificate No.: G 660354

Stanidarsd (Tabla 1}
Standard Cortificate No. Vendor Dua date
Ovygen [ 02 ) 2496 % Vol anigm Lnde WS
Dvygen { OF ) 10,04 % vl OG-S Nt L How-26
Dpgen (D2 ) 24.02 % Vol 00422 Nt i0-Feb-a?
Carben manindée { 00 BIL1A ppm CG-0040-21 Hrt 14Fab-27
Carbon manaside { £0 ] 309.9 pom 03121 Lindo T2-Jumid
Carban maraside {00°) 1003 ppm 45513 Unde 0524
Ntrmgen Dinxdde { 8O ) 30,34 ppm T e priitbol
Mirogen Dimce | NOZ ) 1156 fpm 3240121 Linde 263m4
Mikoge Ciaide { NOZ ) 2022 gpm I23e Linge 20-ul-13
vl Ceekde £ MO ) 30001 peen OG-0014-17 Ll 19-Feb-25
Betric Ouele | WO ) 1515 ppen DiEL/23 e 12325
Hitric Cuda | NO) ) 3306 pom 289411 Linide W-dut-z3
Siphur Diosice § 502 ) 5004 ppm 3205/21 Unde 25-Jul-23
Saiphur Dlmage { $02) 1006 gpm 50722 Linde 05-Nav-24
Suiphur Diodde § $02 ) 6ULL ppm 324421 Linde H-dulE3
Measured roam conditions
Tenmpeatuie 27 C tmidey 0 GTE WRH Presare 1005, mbar
Calitiration conditions
Gas Temperature | & °C Fowrtg 1 1,200 mifmin Gasgressura 1 10202 mbar
Results (before (Table 2)
S—— Stanelard Mean of — Uncartalnty
Vakues uuc (]
OF (%vol) e 256 215
oz (Wvel) 1004 1041 w20
OF (%o} .02 L0 230
0 {pm) B4 b u
4 {ppm) e 1) 207 a0
00 {ppm) 1003 %65 12
N (g 2 79 ag
N2 (ppm} 6095 B3 Al
N2 (gm} 023 053 12
NG {ppm) .ol Fij am all
NG (pnm) 1515 143 45 ad
NO {ppm) 11 At 2l 11
502 {ppm) 5004 5 29 all
50 {apm) 1008 11 0.2 Al
502 (opm} 6011 65 (=t 13
FM-CLOBET Rl R Page 1of 3 bl Tiite J6/U2/1R
.
Entech s Sobton Go.L il wnaslumunu
177121 Bl iy AT Yook 48 Toorumarmrone Laks, Burnwkok 10270 THALAND. Tel 0-27 78-B88H Caltratioeertoct ottt

Te 10 - O105536035801

R TR




ENTECIH

e

Calibration Certificate

Results. (afrar acju (Tabla 3)
Standard Mean of Uncertsinty

Praimpes of Values e tr)
02 (%) LA #58 ] 215
2 (el 1004 STATS nar 0
o (el 202 2140 008 030
<0 (pam) B34 al 086 10
0 {ppm) s 09 a8 Al
2 {pam) a3 wom 2 1
WO 034 27 244 an
NCIE () B0 813 034 an
NOZ (pprm 023 5.3 e8| 12
RO (ppm} ol n 199 al
O (i) 1515 155 35 an
K {zpm) 3206 e 26 12
502 (pom) G004 50 a4 &l
S02 (ppen) 1008 10 a8 adl
507 (ppm) 6011 598 A1 BE]

Remark ¢ | cogirel = 1 Weol. 1 prnayieel = 1 pom.
End of Report
FM-ELLR-E v Pige dail Seawind Dk 26/ /15

Entech Industrial Solution Co.Ltd.

177121 26 AT Vi 4l T

Tae 0 JA0BSIR0FREE1

J
NAC

4

wnaslumauR

. Lakst Banghoh 10270 THALAND Tal 0-2778-8888 Calbvatior@untaciiooth
e T

NAC

NMRANATEE ASSOUIATES CO,LTD, CIP0ZS201T
NSCTITIS INRS
Aranwss Ao Se tud CALMRATACH G367
vy
Petckhaiem 141, b WA Brghotva Pl et inburoesy

bt 306 Tt | Cabhrtion srwey depvtmiene
T

Prir SEREITRES

Lol e 2 R e

W e . R an

CERTIFICATE OF CALIBRATION
Cortiicats ¥, 1 L0045 Fage 1 uf 2 Fages
MEASLIBIMENT TTEM 1To Load Drifice: Lallbratin procedure.
MANUSACTURES. + Thich Envrenmental, Inc, e Dvtfice oo faw oo winy et g
. Standr Aaiory Dl Meter (Anifh
MCDELTYRE (TES0EA
SEMIAL NUMBER aa9d Mt Poder SB5/MC/ W, the WikGine
10 NuMBER | IAE EFRe o4/ 2560 i el o b g el
e et i s certifieate pruvides irscenb ity of e
certificate pruvdes o 0
B 8ad Uk A3, Sublutrlt Rods, Bangebal, PRIaMNANON. . pecrement i recogreverd thie matian
Banghek 10350 st et 1 it uf e TR
austem e unin () Hhregh dhe VI (Mationol
gy Vet of Metherfinds) via-Cernificate
MECHVED DATE 1150 3032 | b GRG0
MEASLREMENT DATE 138 J027
133LE DATE 1200 2022 ‘of Meavurpment:
i et uice sty iy s st i bied
o e stunclnd Tty mgELed by 0
‘eoverage factor ke, Which for g normay
EWVIRDRMENTAL CONDITIONS:
AsIribulin eomespins I 0 Coveraye grababity
Ml on e iy gl
b s been determined 1 ccovsione with the (4t
[— 155150 BHH e agirinadphieiig "
Asmosehens Pressore 140+ 10 W bl _'6“",“&,%”“%”“
e
CALIBRATION CONDITION:
Preesndioning 720 hivury a8 it ek,
Megrement Conditam | Thie verage vakies diring mansurement ane 14,7 C ped 33,1 %0,
TABULATION OF RESUILTS!

The bl on reat pajge g7 the mumiLred vilue.

J

“Caliiraed By

NAC

1 Mgt Thachatail L'ﬂ“ ABOCAH COL LD

T R e rapers Lartacmitel

W

. Veteys Roeecharn
Ealivestam epartment Managar

MRARATED ASSOCIATES COLLTEL
QL0065 Page Lol § Pagm
MERSUREMENT RESULTS:
10 T dvten drée comparnen 5 Aory Messr The Hursit gir was ed s
et fhe ystiin. TH Sfasdied cxmaitions are 25°C (28214 K] and tandara =
Table 1 Tre remtts.of ¢ Sonciand calibrmtion datn
Flow rate Premsurs e | Ap_mwier | A Orifics Manm Fiow 041
Pt [Pl [rel [Tm] v
ol =mby % ‘© g im0 = fein
7 Qs Tb Al FIRE! EaaT T e AR
3 003 TEEAT 4480 #1363 3854 LEs5 ne1s
’ 1114 T ngm aLTsL 4538 16, 3051
. 1168 756510 am a0 Ao il Hawa 1
i 1016 ot B 180 it T3 1757 17
‘Hloga e L0087
mterczpt i o0y
Cerratitios tatfeu v ag9uE]
uncamainty e=dfs 0m0 wifen
Tl 2 T centifn of g s pallration datd
Flaw v [P ARSI [ W e g tandard Flerm ]
Shaln [ s ) T
' foviny mimkg % [ g Ik i
i (=] TEAER fTE) EEEET T ) [ [T
F 101 T g 20 280 A0y 1434 LI67 022
a 1134 T dess0 1% avm 481y 1346 e
a L1eh ] AN 28300 angny ERET) 1472 1
3 1A 66844 2400 34150 0300 Tt 173 1360
wape nl: Laszn
Iniereapt (i anen
Earreasion cosificiess b 1: BT
Unerrtaimy [ = Bo1a mifmin
***Endl of Cortificate of Calibration®**

NAC

T assaciari e, e
liome i DL

enasluemuA

IR TR S teReStiATURY
18 WAITING FREM THE TORY
TECHNOLOGY FROMOTION ASSOCIATION (THAILAND-JARAN)
ot SERVICES 3 KO CALIBIATIORN AND TISTING SERVICIS
43404 PATTANAKARN ROAD SO1 18, SUANLUANG, SUANLUANG, BANGKOK 10250
TEL, GE717-1000-24 FAX. 0-IT15-0484
Certificate of Calibratipn =~ Senifieste No. - 2P140s
Page: 102
Equipemant | U-Tuba Manomaier
" o This tatlicativ ray not ke mpeoduced aiher thar i fil,
M b rwcept vl B price weithen upgeoval al i hesd of
Madnl - 1223-35-WM Comarnte Senvces 3 Equipment Caitnstion ang Testing Seraces
Sorfal Na.:
10 Na.: LA EFY, 18172581

Candition As-Recetved: Usad ltom

Recdivod Date: a6 Agri 2022
Callbration Diste: 08 My 2023

S 2R0KIOHE Submited by; - Untad Anslyst s Ergingening Conputant G2, |12
Ambient Tempecaturg: | 23 1 3 ) °C

‘Ralative Humidity: [ 1 @1 Sol Ugameuk 41, Sukhumull Roan. Bangohai,

Phrakhurang, Bangkok 10260
Atmospheric Pressure: 1010 mbas

Procedure used:  The calfiralion wis Gonductad by dirac campansan method sgansl Pressura Measuring insirmants
Stardard acoorng 10 in-houss caibrgiion procadum CR-P04, using * OKD-R &1 | Calitralion of Prassur
Gauges, Edition X2014 © a8 & guidaines.

Landition of this result of calibestion
1 Refarence standaes instuments ©
Instrumant Mol Sarimi Ng. LCartificate Na. Due Datg
1) Pragsure Catirsior BC106P 118 MPOTEREE 4 Aug 2023

2 Thin reaull of callbvetian was mede on mquasind ot the ponl specified by custimer
3,580 and convarslon fackor is 1 kPa = 40946200 inkl:D
4. Thin instrument was Lsod cloan ai as pressute madia.
5 Thin instrument was callbratd by snplind pressars k Righ-pon (v) side ant low-port [-] side open ta almaspher pressam
. Thi instrument was inataled in verlisal orantatien and lop of he pressun part wis used as e relerencs s,
T The ceriificuls ls vaiid anly 1o i bam caitrated on date and pace of caltmlion
B.Thin Cerlificaton & fmceati o i Interational Systerm of Unil maliainas fhroogh:-
-Natonal Institula of Matroiogy Thalland [NIMT)

CiRbratad by :  Suwh Aussarres. Approvid Signatary : Attepel £

IsounOntar 14 May 2020 | | Prulines Pratpsipsl
| | Sura Stwirnasr
1T Aiupet Paruracn

wnaslumunu
B 0314243



Bange : @ inH;0 to 3G inH,0

de Interval ; O 1 mH.O( The Fifth Estimats )
Increasing Prassure
LU indication

Low.port side AP Error

finH O} finH,0) [inHy0} {inH,0) (inHa)
0.00 o 0.0 .00 o.on
20 1.00 <100 oo ooo
400 2.00 -2.00 400 0.0
E00 .00 300 B0 oo
B0 4,00 402 B oo
oo 6.00 502 0.6z 0.0z
1200 B.a0 -6.02 7o on2
1400 696 <7.00 1388 002
16.00 7a8 -a.00 1596 -o02
1800 BB -8.00 17.98 002
2000 n.ee -10.00 19.98 002
200 1100 1102 20 op2
24.00 12.00 1202 2402 o
2600 13.00 -13.04 26.04 004
2600 14.00 <1404 28.04 0Da
3000 16.00 -18.02 Jo.02 oo
3200 168.00 -18.02 azoz o
3400 1696 -17.00 3396 -0.04
3680 1796 <1800 A5,85 018

The uncariainty of maasuremant was + 0.91 inH0
*UUC = Unit Under Caibiration
* AP = High-pan sde - Low-part sida

The reparted uncorainty of measuremen! was tasad on o standard wnoeriainty multiplisd
by & coverage Fctor i = 2, provising & level of confidence of sppraximately 85 %

PRNONATIVE BN AERT CALTIILATION LAl

PNTATIVE PR TRUATT T8 LI WA e

100 Y ] B S TINAKIIN ) AN N AR

AMTVIE BAME I | RAMETT FILAKAS PRIV ISCE (10 TIATL AN

PR (S st | VA i T

oo
Adtape! £
a 1160342
IRNEYATIVE EMEYILATERT AT IIBATION | AR
PR ATIVE PRETIOSIEST 0 11T Wi A ey
TN RN LR N TTRARK O | FTAMBICN HANCE KAR
AR FUANGETRIL T SAIT TRARATE PRIVISIY HIES THAR AN
T bt kel FASS RO 191130
Rpssil f Caliration -
Temperature Prenar: o e Ervay Veertalney
(o (s i) i) {Wimini (hmish
AW HELAD A hasn RN am
Jam 10L5n LR 5m S a3
Wm0 100 58 s REE I} 11 an
am 10058 LY 1) EnT A ay
A 1059 man nm 1T a
Nonr S0 Sttt C Ui Ureer Calibration

= LIUL feeferena Lomsfifmns - AL

260 ¢ 1003k, A

Dl Ry wans st ok nin-sbaindand sseralng <omeditiun iy using coguniinn

Qumeas =

where = Fiow e

Atran - Mesainemsst Coadition

* Inilecaies i ccredited

# = Al Prassurs

Toeas
Thes

1= Abenlins Tumperatite

bed = Srwaband Condition

. uenaslumuny

Y08 AFRII Riow 0O Tt shite 0107718

Ceriificate of Calibration
Customer Cartificale No i T5-AFM-204
Sy LNITEN ANALYET AND ERGINEERING CONSULTANT COL L1D Rngurat Na ¢ Raap 23 018
Adkdress 1 S Ui 41, Subtnmyit Al angehak, Prakanmg. Banghol 1200

Uit Usder Calihratinn Detaih

Meusummmin I Al Fliw Metes

Mumalaimer el

Moded Ukt Ul D01 Seneor Mudel |
Serial Meambet Ity ) St Serial by
(1 UAREPM 179240

|ocutinm of Calibration ~ LANA AIM VELOCTTY METER

Calibration Esvarmmment and Detaile

Tympenatry LR R
Viamudity SA%IN & 20 WRE
Taameiric Prevsime THD s+ 1R
el Dhte 7 Saptomher 20
Calshruion Date 17 Sepiember 2012F

Cabitraion Procciine — Tnohuuse ot £ ATSE-D1 Ty emprion tochndgc with Seansand Prinuy Fow Calibraior

eferance Stundurd Niodel Serial Nusaber Tencehld thar Lallbrniin
il sser Gillibrator 1 St fiom 1L Eenidme L2 iy 2
Alr Flow Sater Cilibwstne 1 High Do RLRIILTEITTRY Setinidyui 12 uly 024
Temgemine soe o ORIKOET Qrgtorn 27 Febiruary 2024
Prissues matur P AR DS 1T I TN JTE
Traxeahility |
i € ertificate i smcenhle o $1 Ui Hhrough Sensudyne ATEA AcvrsSsatiin No, #4301
e ¢
The sepueten restaiay i hasedd on plsed fy the Coveragn Farsor & = 2; proviiing o bevel Wl ennfilenes apprsimassly € 5
Caibration Wy :

el Malhigvoen

e Nppadon L iangart
Service Caliatiin Fginesr Cilibimiim Figinece Supérvisir

st Dk © 21 Sepienibies 220

e vevidin reinind aely w2 the Fhs purtil Wikt

enanslumuny

WY 7081 R 0 s date DLATTILD

72

INNCVATIVE INSTRUMENT CALIBRATION LAR

INEVATIVE BESTRUMENT U0 L0 MEAT PR

T AT 1B SUNTIMARGIR |] TAMIIOR ARG KAEEL
AMPHEFE BANG PHLESAMUT PEAKARN PROVINUE 10340 THAILAND
THL: AlaE-2] 16-AN-1 PAN inaRed | 16T140

Certificate of Calibration
Ciasbomes Cortificate No 1 23-TPAE-)
Mt UNITED ANALYST AN ENGINEERING Request Ne 1 Teq 201031910
CONSULTANT €, LTIL
Addrris W1 Sal Udernsuk 31, Sukhuml food, Bangohak, Proksnany. Puge: 112

Huingkik 10260

Vit Under Calihrution Drtails

Calibranion Pursmen Femperabu:

Iz Namoe Adr Flow meoter Manye Calibeation 20 "€ pa M0
Musiluctures (14| Typeal Benser - HTI

Model Dielia Cal 190 Sensat Dlameter fmm) - 1

Berial Number [ Cafffraiion Meslion fmim 25

Resplution (= Intrement Saius Uil

11 Nusmibes UALIFM. 175254

Calibration Enviromment and Detaibs

Temnpesatury =N
Humicity 55 WRITA 15 WRH
Received Dniz 7 Sepicmbor 2027
Califmial Bl 27 September 023

Calfhraison Progedsre . fnohoise metfiod CP-TPMA01 by Comparison wii Standant Thesvsamoter.

Beferemce Sinndard Digital Thermmider wilh Sonses, Munifstser (GINGOAGEING, Model GT1RTE100 S8

UHEKOOOET, 101 02 TP Wiich wis calibenled i 27 Febesiry 2023, Calibention Ceriiliate S QE2S-

[
Trieeabifity This Centificate & traceale o 81 Usil thraugh Craabity Reborn Cn, Ll MSC-ONSE Acsrediation No:
Calibenfice 1263
Mote
The reported mmeeraimiy b basid on sssdard uneertainky maillplasd by e Coverage Factor =1 pnading s level of confidence
Approxinmlehy 95 %
Appeaved By ( e
Mr. Noppadin - Lusngan
Techsical Manager
Tnaue Bate 1 27 Sepiembor 20121
.
T s senaslumURY

ENETITIN Harn 01 [ s 1302200



INNOVATIVE INSTRUMENT CALTHRATION LA
ARMHOVATIVE TSETIMENT COL 1L T0. HEAD GFFICE

FVHT MO | S0 SUNTINAKERR 11 TAMBON ARG KAED,

1 . T S T,
AMPHUE BANCG PHET SAMUT FRAKAN PROVINCE 10540 THAIL AR I o

TEL: |G DD FAN: (0621187140

Cullbratiim Nole CerilBiesiy Ni  T-TPM-I60

UL Adjsina Nk Al Wigent i s B 2000918

St af Calitration |

v LT Uermisais
Raa iy ey m el
Jad]
00k 0l il iz
per] [ i
Ak 02 ] i
T ] 382 2 it
Al anz L] it
At sz L] 041
A0 503 02 i
200z W i L
28081 40 Sl i
L] 00 " WL
w oM EL] o i
ani wa =i i
a5 4510 i i
i s i wi

Tl o Ciicomy

Calryid By ¢ %

M Stk feapikdecstal

— senanslaipauny

AT TPR 00 111 T e ML

Cart No.: 20P9857
Page: 1cf2

Bonull ol calibratian:- Without adjusniment Range ; 800 P2t 1030 KPa

Blanotion:- Abzcliuts Pisansits Seale nterval 1 1 hFa { The Fim Estimale |

Increasing Prossurn

[Aaping Pressim (W) [ es0.27 | 07166 | sezar | obe e | wooi78 | o087 | 1020.89] 103052

LLE St pira] %600 | GUb | #800 | Be0a | s0ood | 10100 | 19200 | 10200

EE 027 | A8 | aar | 433 | M | 087 | bae | -0s2
Pressurs

Agnied Pressurs Fa) 0 &2 | 1a2tor | 107150 | 1001 B3 [ 8025h | BA243 | G717V | BADSD

LG Sdcation piPa) 10300 | 10200 | soi0a | tooow | seaa | seon | eroo | ssoa

EE oe2 | Aoy | a0 | a8 | 230 | 248 | 497 | om

Tha uncartsinty of measufemEnt was 4 030 hiFa
*UUC = Uni Undee Calitraion

T nippried Uncarsnty of meassmment wes bawed an 8 standard cncermnty maillpfed
b3 cownrage factor &= 2, providing a level of confidence of approxmanly 35 %

-000-

Atepe] P
enarslunumy

TECHNOLOGY PROMOTION ASSOCTATION (THAILAND-JAPAN)
CORPORATE SERVICTS 1 EQUIPMENT CALIMATION AND TENTING SERVICES

TR PATTAMARAILN EOATYS08 18, SUANLLANG, SUAMLUANG, BARGROE 10250 "«ﬁ\
Lo

THL, B-ITEA000-24 FAX, 027 195434 WG TETIRT T
T
Certificate of Calibration ““““ﬁt'; il

Equipmen © Angrin Baromeler
Manufacturar: Hariga This cuntficale may naf be reproduced ather than in R,

ot wilh the fir willen pprovil af the hasd of
taadal : . Comorate Servioes 5 Equomant Caibraticn and Tagting Sorvicss
Sarinl No.: -
1B No.: LAAE AR AB12B50

Condition As-Rocsived: Lsad hom

Recelved Date: 26 May 2073
Calibration Date: G2 June 2073
Heteronce: IMIE-OHEWEC Subwnitted by United Analyst and Enginesring Consiltant Co, Lia

Ao Tempeeatre: | 75 £ 20 °C
Ralative Humidsy: foed 18y %
Atmosgherlc Pressure: 1007 ribe

81 Sod Udomouk 41, Sukhum Foed,
Bangahak, Phrakhanceg, Hanghak 10080

Procedurs used:  The cabbration wos sonducted by direct comparsan malhed agairst Prossare Measaring Insiremonts
Standan according 10 in-nousa calibation procodurs CR-P10, using * DKD-R 841 | Caibratan of Pressurs
Opuges, Edition 032014 * a5 & gudsines

Candition of this result of callbration
1 Ratienoa standards inssumants :
Instremant Modsl Sgrial Na. Curtificate No. D Dinter
1} Stendurit Bammetar DAz 14z2n05048 MP-0ORA.Z3 {13 My 2024

2.This instruresnd wits rstalled in yertcal prentalion and cenber of e inl was umid as i oierence level
TR null of callttion wiss maca on maquested &t the pomt specifiod by custatme:
4 Tnis msull af callbration instrumant was: in absoiute pressans.
& Tnis instrummnt was usnd cisan air as prossurs media,
6. The catficate i vnlid anly to the llem calibislisd an gale and place of caibration.
7 This Danifcation is traceabia 10 tha intamational Systern of Linit maintained through:-
~Maticnal inkliiute of Metmiogy Thaland (NIMT)

Calibrated by ¢ Sukssn Khankaew Approved Slignatory © Jﬁfﬁ&r’ £
bonue Date = 00 Auoe 2021 || Phabnes Prabpape
[ | Sire Suwanmasi
L TAttapal Panurach
.
wnanslumuna
0 0316957
i,
TECHNOLOGY PROMOTION ASSOCIATION (THAILANTLIAPAN) =

COMPHLATE SERVICTS 3: COUIPMENT CALIBRATIGN AND TESTING SERVICES 3
S PATTANARARN READ SO0 18, SUAMCUANG, SUANSANG, RANOECE (1250 ‘(;3;"
el

TEL G370 30024 FAK [-27 10484 M- TIRETIN TR
CaLimnATow s
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Manufacturar Harge Theia certificata miay ot b repioducesd aihar than in full,
et with thie priar weitien spproval of the head of
R Cotporss Sarvicen 3 Enuipment Culbrstion and Teating Services
Serial Mo.;
1B No: LIAE EMAZ 014/2555

Condition As-Recetved:  Used hom

Received Date: 46 May 223
Caliuration Date: a0 My 2023
1o OB Jurss 2023
Referonce: 2305-0FSWET Submitted by United Anslysl aad Enginoeding Consulemn Co. Lid

Amajent Tompoeaturn: | 25 £ 3 ) 70
Ralative Humidity- 18 +30) % &1 Sol Utameik 41, Suknnmull Road,
Bangcnak, Phraknanang.  Bangho 10260
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m far function into humkdity ¢ tampRrmtune chamber,
Canditian of this result of calibration
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~Tachrciogy Pramolian Assacialion [Thalland-Jagen), NSC-ONSC Accredied Na, Caliralion D08
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MULTI-POINT GAS TEST REPORT

Test Date : Nov 1,2023
Equipment : Gas Analyzer (NO2) Model : 42
¢ _Thermo Serial Number : 42C- 67174-356
n ncentration Dilutor Detail
Sulphur Dioxide (S02) 44,68 PPM  Manufacturer : Thermo Scientific
Nitric Oxide (NO) 45.94 PPM Model : 146i
Methane (CHa) - PPM  Serial Number : 1180540071

Hasutt of Callbration:- Afar Adretmpn

Function

Error

wenenslipayRy
A (= United Analyst and Engineering Consultant Co., Ltd.
AT 350l Udomsuk 41, Sukliumvit Road, Bangchsk, Phrakhanong, Banghok 10280
- webusy Tel, 02763 2628 Fie D 2763 2800 www, E-mait. uand com

MULTI-POINT GAS TEST REPORT

Test Date : Nov 13,2023
Equipment : Gas Analyzer (NO2) Model : 42C
Thermo E Serial Number : 42C-78933-390
s Gas . pil Detai
Sulphur Dioxide (SO2) 44.68 PPM  Manufacturer Thermo Scientific
Nitric Oxide (NO) 45.94 PPM Model : 146
Methane (CHs) = PPM  Serial Number : 1180540071
Carbon Monoxide (CO) 984.8
Cylinder No. : EB0143262
Expiration Date : Jun 21,2024

Multi-point gas test data

Reference Value (ppb) A"a"’(:;:)“"'a" Difference Error | Percent Error |  [% Error ]
Level 1__|zero 0.0 0.7 71 7 71
Level 2 [20.00% 100, 100.9 E 5 E
Level 3 [40.00% 200, 2008 E AC 4C
Level 4 [60.00% 300, 3007 M 2 2
Level 5 [80.00% 400, 400.0 01 . 01
Remark : Measuring Range 500.0 ppb Average Difference (% 4
:Acceptable Limit + 5%
450 t Gas Test Chart
—_ 400
5
2 350
T a0
g 250
S 20
5 150
5
R
50
0
0 50 100 150 200 250 300 350 400 450
Reference value (ppb)
Calculate by Approve by
Page 101 1 enaslumugy

Carbon Monoxide (CO) 984.8
Cylinder No. : EB0143262

Expiration Date :

Jun 21,2024

Multi-point gas test data

Reference Value (ppb) "‘""V'(;b")'s"""y Difference Error | Percent Error |  [% Error ]
Level 1__|Zero 0.0 0.5 5 5 E
Level 2 [20.00% 100, 100.7 71 7 7
Level 3 [40.00% 200, 200.
Level 4 [60.00% 300, 300
Level 5 l@)% 400, 400 X X
Remark : Measuring Range 500.0 ppb Average_Difference (%
:Acceptable Limit £ 5%
450 int Gas Test Chart
= 400
3
2
3 80
g 250
S 20
5 150
5
£ 100
50
0
0 50 100 150 200 250 300 350 400 450
Reference value (ppb)
Calculate by Approve by
Page Tof 1 enasluAIuA
(= United Analyst and Engineering Consuitant Co., Ltd.
2
i1 3 Soi Udamesuk 41, Sukhumvit Aoad, Bangohak, Phrakhanong, Bangkok 10260
= Tel, 02763 2628 Fie D 2763 2800 www, E-mait. uand com
MULTI-POINT GAS TEST REPORT
Test Date : Nov 13,2023
Equipment : Gas Analyzer (NO2) Model : 42
Manufacturer:  Thermo Scientific Serial Number : 1182920005
s T . pi Detail
Sulphur Dioxide (S02) 44.68 PPM  Manufacturer : Thermo Scientific
Nitric Oxide (NO) 45.94 PPM  Model : 146
Methane (CHs) - PPM  Serial Number : 1180540071
Carbon Monoxide (CO) 984.8
Cylinder No. : EB0143262
Expiration Date : Jun 21,2024

Multi-point gas test data

Reference Value (ppb) “"a""(?,;b")'s"'ay Difference Error | Percent Error |  [% Error ]
Level 1 |zero 00 07 .7 7 7
Level 2 [20.00% 100 1009 .9
Level 3 [40.00% 200 200.5 5
Level 4 [60.00% 300 300.7 7
Level 5 [80.00% 400 400.0 .0
Remark : Measuring Range 500.0 ppb Average Difference
‘Acceptable Limit + 5%
450 int Gas Test Chart
— 400
3
g 350
F 300
g 250
S 20 %
5 150
s
g 100
50
0
0 50 100 150 200 250 300 350 400 450
Reference value (ppb)
Calculate by Approve by
Page 101 1 tenenslupuax



United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udameu 41, Sukhumvit Aoad, Bangehak, Phakhanong, Bangkok 10260
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MULTI-POINT GAS TEST REPORT

CERTIFICATE OF ANALYSIS

Test Date : Nov 1,2023 i
) Grade of Product: EPA Protocol
Equipment : Gas Analyzer (NO2) Model : i . ic"s_:'itni:::nser:b :c-xér;l;z;nzilzaamuz Feforanca Hurser,  122-c02128167-1
: jentif i : i umBer: Cyinder Valuma:  14¢.4 GF
+ _Thermo Scientific Serial Number : 1182920006 Laoaraicry; 122« Durain (S&F7 - b Cyaunder Pressure: 2015 PSIG
F'GlG‘JF' ML oer, B2 Yalve Outlet: €ED
s Coda COUMO,HOX S05 B 3 i 2
Standard Gas Concentration Dilutor Detail Cé:,':.,gan Bater Junc:;t ﬁ;:;_':n Date Jun 21, 2021
Sulphur Dioxide (S02) 44.68 PPM  Manufacturer : Thermo Scientific o e ci = ar——— —
i : i L5521, etz e 2 oy - [
Nirc Oide (40) 4534 PP todel: 1461 el R s et

Methane (CHq) PPM  Serial Number : 1180540071 it keI 3 2
Carbon Monoxide (CO) 9848 e T
Cylinder No. : EB0143262 ANALVTICAL KESULTS
Expiration Date : Jun 21,2024 Component Requesied Actusl Protoce) Total Rejathva Ragay
Gansentraflen  Ganceniratlon Matnhad Uneertainty Dalaz
- L 4500 =50 <596 PR el +1 1% MET Trap=atl - 4
Multi-point gas test data HITRC e 5.0 T 45,49 PPM L3l s A5 I3 Teageaute ﬂ;:gﬁ;} :Z g::
_ SULFLR DIDKIDE 48,68 =20 w5l KM a1 1 " Hadiz
Analyzer Display | . - | e 0% hIST o A0 18215
Reference Value (ppb) (oob) Difference Error | Percent Error |  [% Error ] ) zlariaoc; s agun:;:” 3440 PPM G T ST Ireetin pio el
Level 1 Zero 0.0 0.8 0.80 0.80 0.80 PE—
Level 2 [20.00% 100.0 1011 110 1.09 1.09 CALIBRATION STANDARDS
Level 3 [40.00% 200.0 200.7 0.70 035 035 Type  totlD Gylinder N Upcerianly  Expiratinn bete
Level 4 60.00% 300.0 300.7. 0.70 0.23 0.23 M 2603120 TCTOE0SE 43 52 PPY NITRIC O I EDNEN Pt 02, 2025
Level 5 [80.00% 400.0 400.0 0.00 0.00 0.00 PRk +5339 [t 231 PPU WTRCGDN DIRINF 1R o s
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.49 GHS ACAZIREE 02 CNEREEA 4.8 PPM W HGEEN BIDKIDER TRGGEN Fan w' s
:Acceptable Limit + 5% RIHR 16011040 CTATIREY AR.CF PR SLFUR CICKIDEHITRO G dan 7_.20;2
KIRM alence CCAsZIT 9B 9FFM SARBON WOMIMIDENITROSEY Wi 14, 2U2s
ot Gas Test Chart 7. FAK 01 54 102 3604015 2117 0 fE1e iz 20 Hin GRIIS ed i '1-m sz an: ol pad of e i-nsyers !
450
P ANALYTICAL EQUIFMENT
g 30 InstrumentMahe/Mode! Adalytical Pringiple Laal
5 300 H et £700 AFRI0C 1333 Gy FTIF: T 33, 2021
% 0 0 TRl BT ARRIBLE T HO FTIR W I, 203
S Toinl £707 41RAIMU1239 NDE iR 2 B
2w _ccin €700 A Ruu iz oz alld . 33, 202
R -
© Triad Date Avsilable Upan Request
) MOTEE: Py #5221002607
0 50 100 150 200 250 300 350 400 450 GHUSS WT- 13 alkp
Reference value (ppb) HETINT: £7 g
Calculate by Approve by
The an:u-’\:tical tesl results rezoitud on this eartilicatz ralete anly to
the cylinder nurber speclied abave. This cuncludes the e report,
ACCREDITED)
— £ GERT 204204
Page 1of 1 ‘h,] Appravad far Rel
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lr' » (= United Analyst and Engineering Consultant Co., Ltd.
2R
3 So1 Udamsus 41, Sukhumit Road, Bangchak, Phrakhanang, Bangkok 10260 L : 3 So1 Udamsus 41, Sukhumit Road, Bangchak, Phrakhanang, Bangkok 10260
Tel, 0 2763 2628 Fax D 2763 2800 W E-malt el com o Tl 02763 2628 Fax D 2763 2600 www. E-mait et com
MULTI-POINT GAS TEST REPORT MULTI-POINT GAS TEST REPORT
Test Date : Nov 9,2023 Test Date : Nov 3,2023
Equipment : Gas Analyzer (SO2) Model : 43i Equipment : Gas Analyzer (SO2) Model : 430
Manufacturer:  Thermo SCIENTIFIC Serial Number : 1201778115 Manufacturer:  Thermo SCIENTIFIC Serial Number : 1182920012
s Gas C . pi Detai s 1GasC . pi Detail
Sulphur Dioxide (S02) 44.68 PPM  Manufacturer : Thermo SCIENTIFIC Sulphur Dioxide (S02) 44.68 PPM  Manufacturer : Thermo SCIENTIFIC
Nitric Oxide (NO) 45.94 PPM  Model : 146i Nitric Oxide (NO) 45.94 PPM  Model : 146i
Methane (CHa) = PPM  Serial Number : 1180540071 Methane (CHa) = PPM  Serial Number : 1180540071
Carbon Monoxide (CO) 984.8 Carbon Monoxide (CO) 984.8
Cylinder No. : EB0143262 Cylinder No. : EB0143262
Expiration Date : Jun 24,2024 Expiration Date : Jun 24,2024

Multi-point gas test data

Reference Value (ppb) Analyx(:;:;splay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.7 0.70 0.70 0.70
Level 2 20.00% 100.0 100.6 0.60 0.60 0.60
Level 3 40.00% 200.0 200.8 0.80 0.40 0.40
Level 4 60.00% 300.0 300.9 0.90 0.30 0.30
Level 5 E 00% 400.0 400.0 0.00 0.00 0.00
Remark : Measuring Range 500.0 ppb ‘Average Difference (%) 0.40
:Acceptable Limit £ 5%
450 nt Gas Test Chart
~ 400
T om0
F 300
& 20
S 200
2 150
£ 100
50
0
0 50 100 150 200 250 300 350 400 450
Reference value (ppb)
Calculate by Approve by
.oNev.../...2023
Page T 1 enaslumUn

Multi-point gas test data

Reference Value (ppb) Analyx(:;:)nsplay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.7 0.70 0.70 0.70
Level 2 20.00% 100.0 100.6 0.60 0.60 0.60
Level 3 40.00% 200.0 200.5 0.50 0.25 0.25
Level 4 60.00% 300.0 300.9 0.90 0.30 0.30
Level 5 80.00% 400.0 400.0 0.00 0.00 0.00
Remark : Measuring Range 500.0 ppb ‘Average Difference (%) 037
:Acceptable Limit £ 5%
450 Point Gas Test Chart
— 400
g a0
7 300
& 20
S 200
2 150
£ 100
50
0
0 50 100 150 200 250 300 350 400 450
Reference value (ppb)
Calculate by Approve by
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United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udameu 41, Sukhumvit Aoad, Bangehak, Phakhanong, Bangkok 10260

Tel. 0 2763 2828 Fax D 2763 2600 www. E- [T com
MULTI-POINT GAS TEST REPORT

Test Date : Nov 9,2023
Equipment : Gas Analyzer (SOz) Model : 43

i _Thermo SCIENTIFIC Serial Number : 1182920015
Standard Gas Concentration Dilutor Detail
Sulphur Dioxide (SOz) 44.68 PPM  Manufacturer : Thermo SCIENTIFIC
Nitric Oxide (NO) 45.94 PPM  Model : 146i
Methane (CH4) - PPM  Serial Number : 1180540071

Carbon Monoxide (CO) 984.8
Cylinder No. : EB0143262

Expiration Date : Jun 24,2024

Multi-point gas test data

Reference Value (ppb) Analyz(::):)lsplay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.7 0.70 0.70 0.70
Level 2 20.00% 100.0 100.6 0.60 0.60 0.60
Level 3 40.00% 200.0 200.9 0.90 0.45 .45
Level 4 300.0 300.8 0.80 0.27 .27
Level 5 400.0 400.0 0.00 0.00 .00
Remark : Measuring Range 500.0 ppb Average Difference (%) .40
:Acceptable Limit + 5%
450 Multi-Point Gas Test Chart
& 400
5 350
F 300
g 20
S 200
2 s
£ 0
50
0
0 50 100 150 200 250 300 350 400 450
Reference value (ppb)
Calculate by Approve by
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CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

#art burnber:
Cylinaer Yumbar: EIC143262

SCANSDE15A0L3
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Tel, 0 2763 2828 Fax 0 2763 2800 www.

United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udameu 41, Sukhumvit Aoad, Bangehak, Phakhanong, Bangkok 10260

E-mait (e com

MULTI-POINT GAS TEST REPORT

Test Date : Nov 3,2023

Equipment : Gas Analyzer (S02)

H Thermo SCIENTIFIC

Model : 431
Serial Number : 1182920016

Standard Gas Concentration

Sulphur Dioxide (S02) 44.68 PPM
Nitric Oxide (NO) 45.94 PPM
Methane (CHq) - PPM

Carbon Monoxide (CO) 984.8
Cylinder No. : EB0143262

Expiration Date : Jun 24,2024

Dilutor Detail

Manufacturer : Thermo SCIENTIFIC
Model : 146i
Serial Number : 1180540071

Multi-point gas test data

Reference Value (ppb) ‘""V’(:;:)""'ay Difference Error | Percent Error|  [% Error ]
Tovel 1_zer0 00 07 070 070 .70
Level 2 120.00% 100.0 100.9 0.90 0.89 0.89
Level 3 40.00% 200.0 200.8 0.80 0.40 0.40
Level 4 [60.00% 300.0 300.7 0.70 053 023
Level 5 E.on% 300.0 300.0 0.00 0.00 0.00
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.44

:Acceptable Limit + 5%

Point Gas Test Chart

Analyzer Display(ppb)
»
g

0 50 100 150

200 250 300 350 400 450

Reference value (ppb)

—+— Analyzer Display

Calculate by

Approve by

Cy indey Valuma: 14¢.4 GF
Laoaratory: 122« Durizn (S&F7 - ME Cyander Pressure: 2015 PRIZ
PGP Nuroer, Bazoz: “alve Dutlet: €ED
Gy Coda GO MO,NOR S0F BA_N Cerffication Date Jun 21, 2621
ER pirati .
— kpiration Date:  .tup 212024
T ] “LP, ]
VL IZ5T1 e Inn naegh et an. e e S ‘.n:\:k::: e s e e e
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ANALYTICAL KESULTS
Companant Requegied Actusl Protoce Total Relative Ragay
Canentrailpn Canceniralion Mathad Uneertainty Dalas
HEX 4500 250 45,98 PPN Gl 2 * 4% MST Trap=abic - 4iE02 G
7 . 5002 . 3 PHET DI° 0, U A
:I TG CraoE A500 =2 «5.94 PPM fal +L 4 47 MIZT Trapoatde R G0, B2 0N
Cglﬁg‘cﬁuilﬂﬁlgslnc 4:.:0 bl Bl FHFM G1 +-1.0% hIST T ok EadiE1 DB FON
13t E o luccEw G0 PPM 1] 4T 4L
GarBCH e = 0.7% hIST Irzseabia CEAALR
— —
CALIBRATION STANDARDS
Type 0 Cylinder Nu Unrcariamnby itinn Dete
NI 2003120 TCTOENSE 43 52 PPH MTRIC OXIDEH AD0EN Pub 02, 2035
PRk 5539 Dafscey 231 PR hiTRCGLN LIDXINFAIR, Fab 20, 2920
GHS AC142IB5E1 02 TERS5A 4145 FEM BHUCEEN BIDRIDEN TRGGER Fan 18, 2025
WIHM 1611042 ootz LG5 FRA 5L FUA CICKIDSHITRO G dan 37, iR
hiTRR 1acence Coaddzrr 9BC 2 FFM SARBCM WOROMIDEMITIOSEY hika T, 2U2s
T SEE.FRK 01 330 1282 3008 15 3117 i1c-aizn 30 Km GRIIS Sed i '1'n anmpy an: 0ol pasd 0 v n-ayer '
ANALYTICAL EQUIFMENT
InstrumentMahe/Morel Addlytical Prineiple Laal
H it 6700 AFRI001333 Lo FTIR Ain 73, 2021
4 colRl £70] SRRTAL TR HO FTIR W 38, 21
T coinl £707 4R RIBU 1333 NOE iR 35, 221
Teclol £700 AFRUINILLE S3E FTIR e 33, 20

Triad Date Avsilable Upsn Request
NOTES: P 5221072857

GRUSS WT 78 a0kp

HETINT: &7y

The anuiyvtical tesl results rezoitwl on this cartilicstz relste ahly to

the

inder number specliied abave. This cuncludes the tew repot.
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4353 Sukhumyit, Bangna, Bangkob 10260 Tel, 6B1-454-2804,0-2399-0460

THAT METEOROLOGICAL DEPARTMENT

4353 Sukbummvit, Bangns, Banghok 10260 Tel 081-454-2R04,0-2390-0469

The Result of Calibration

Conlification Ne. 11624

@ THA! METEOROLOGICAL DEPARTMENT

Colibrared by ©

The Result of Calibration

Certification No, 11924

13 March, 2024 Page i 2 ol 5
Standurd HOOK GAGE MO, 1425 TESTED ANEMOMETER
Ultzmvnnke Ansmnmoter | Proswn | Vaews| Yolocly Valoeszy Correction
mses sk 00 | ocse W0 [ mfsen LTS L
140 - (E1 .00
im an .02
540 54 han
T pe 1} LX)
on = = = £ LREL
11.02 = = 1 o
13.01 - & = 130 ui
1501 e ol
1702 1o [R1=4
2002 = 200 (Nird
Wind Aloft Floting Board
US DEPARTMENT OF COMMERCE WEATHER BUREAU
WIND DNRETION TESTED WIND DIRECTION
o
=
180
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Nehonpdl

}‘mﬁ;\
£ .
<.

Cilflwted by =

13 March, 2124 Page i 3 of §
Standard Barometer Tesied Barometer Comaction
Pressury Pressune mibiar
1o0g.£ 1008 LR
1008,45 ] Das
10010 Rt 0.10
101054 o 408
101148 1011 n.an
11164 1012 218
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Average

Nﬁhﬂar\..
Mr, Watchampol Subwai
Mechanion] Engineer

By, Warcharpal Subwst
Mechumical Engineer

THAL METEOROLOGICAL DEPARTMENT

4338 Sulhmmvit, Bangen, Besgkok 10260 Tel, (181-454-2804,0-1390-140%

The Result of Calibration

wenanslueaugu

THAI METFOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangoa, Banghol 10260 Tel, 081-454-28040-2 3090469

Certifiestion Mo 11924

13 Maruh, 2024 Page © 4 of §
Standard Barometor Tesied Baromator Coraction
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et 750 o
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Calibrued by H
Mr, Wtcharpal Subwat
Michanieal Engineer

wonenslurauny

The Result of Calibration

Certification Na. 11924

13 March, 3034 Puge : 5 of §
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Calibmbsd by | 1 ‘ 1 -

Mr, Warcharnpol Solywnt
Mechania! Engineer
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THAT METEOROLOGICAL DEPARTMENT
4383 Subhmanyie, Bongna, Banghok 10260 Tel 081-454-204,0-3308-0469

Calibration Certificate

Issued by | Callbraticn & Test Section - Mataorological Instruments Buresy

Dine of fsaue 22 Febmury, 2024 Cerlification Na. 00824

Page : | of §

Otject b Wind Speed & Wind Direcion Tita Lopges
Manufacturar SCARLETITECH
Tipa w2t
g Code Wiraless Recetver 2111DRO05E2

Winu Sansor 2TIDTE0R2
Customer Unded Analyst and Engineering Consultent Ca,.Lid,

81 5ol Udomeuk 41, Sukfwimyi Road,

Brngehak, Prakenong, Banghok 10260.
Calibrstion Candition = T i T Prassure 10065 hPs
NATIONAL STANDARD WIND TUNNEL + Wind Aloft Flotting Basrd

Thagdor £ Sarl Ne 9310118 | HDOK GAGE NO 1425

NLAT. Test Raference Mumber 731241480 © Standind Veosty i 10 - 30 misec

Wodel DA-B50-3TY {sansor TR-B0AH)
Seral Numbes 110730028 {sensor | 20622586)
JAPAN QUALITY ASSURANCE ORGAMIZATION
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+Bemnciarg Vedocdty 210 - 20 mibes

STANDARD THERMOMETER + Theador Fredtch | Dy Mo BaB0E4 Wet Mo 838504
1Est0, tealo GA6 Seral Mo, IRB4E06T Thafmasehinulcer No. 818802
STANDARD BARCMETER + Eigilal Baromater Vaisals Typs PTE220 No. V2200105

/\my Sarnmater Valsala T@um
7 = ~

Culibrued by : Hoh.‘_r-k signéx-. =
M. Watcharapal Subwat L s

Mr.

Mezhanical Englneer

THAT METEOROLOGICAL DFEPARTMENT

4353 Sukbumyl, Bangna, Baughok 10268 Tel 081-454-2004,0-2350-(469

The Result of Calibration

Cenifintion Mo, 09624

12 Febraary, 2024 Page 1 3of 4
Btundard Barometer Tegled Baromsdar Correction
Presture Presaure mbar
HeaEd o 4.8
LI 100 00
Wz 12 -0z8
LA ma nar
WK23 g na
1225 102 0.as
L] i3 4
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Average
Caiibmaied by Hﬂh’tﬂfd\
Me. Witchurupal - Subwm
Mechanical Englneer

THAT METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangos, Bangkok 10260 Tol 081-454-2604,0-2309-0469

The Result of Calibration

Contification Np, D824

212 Febranry, 2024 Page : 2.0f §
Standard HOOK GAGE NO, 1428 TESTED ANEMOMETER
Uktrasande Anemameter | Pressune | Vacusm] Velociy Velutlry Correction
mines e R méeg miee
1410 = . - Lo .00
amn = = * 30 o2
S0 = . = Al 0T
704 - - . 70 04
9.7 . - - ol .02
11.02 - - . 1 02
1301 . - - 14 o
1501 - . - 150 oo
1702 . - - 169 012
2002 a - " 199 iz
Wind Alott Flotting Baard.
US.DEPARTMENT OF COMMERCE WEATHER BUREAL
WIND DHRETION TESTED WD DIRECTION
o o
a0 50
180 180
2m

Clilibrated by :
Mr, Wintcharapal Sulwul
Meshanics! Engineer

THAT METEOROLOGICAL DEPARTMENT
4253 Sukbomvi, Bangns, Baoghok 10260 Tel, 651-454-2004 (- 23909-0460

The Result of Calibration

Certificntion Wo, (9424

22 Febritry, 224 Page 1 4ol 5
Standurd Rarometer Testad Beramatar Crrmetion
Prasue Pressim mmHg
ThE The n:a
758,01 758 o
ToH.A 5 048
T8 758 (B4
.20 e n2g
a8 1866 036
TE 65 o 0.3
LT 780 1E
020 THRE oz
TEOOE 0 WEE
76180 bt -0.40
TE206 62 08
TE196 762 Sl
008 T LT
TER GG 758 o
reaa 758 08
5B TE 041
THRAT 760 038
THEGn T80 a2
T80 60 (R

Culllruted by
Me. Winchmmpal Sulrwat

Mechamical Engimeer




THAI METFOROLOGICAL DEPARTMENT

THAS METEORCEOGICAL DEPARTMENT 4353 Sukbumvit, Bangun, Bangkok 10260 Tel DBI-454-2804,0-2399-0469

4353 Sukbumvit, Hangus, Banghok 10260 Tel, 081-$54-2004, 0-2390-050 Calibration Certificate

The Result of Calibration isgued by . Gallbvation & Test Secton | Mattorological Instruments Bureay

Date of lssie 13 Minel, 2024 Cenification No, 121/24
Certification Ne, (9824 Page: L of 3
21 Febseuiey, 2024 Fage : 5 af §
Otéact ! Wind Spied & Wing Diection Data Logger
Stantaed Tamparsie Senscr Reading

T ety Germacian Manufacturer SCARLETITECH

‘c e ‘e

463 45 o3 Tyoe wL21

303 n ea

L) i 08 Mig Codz - Wirstess Recaiver 2111DRD0SS

Wind Sensor 2111070068

Custamar | Unitad Anatyst and Enginearing Gonsultant Co, Lid

81 Sof Ugornsuk 41, Sukhumit Read,
Bangehik, Frakanong, Bangkok 10260,
Calbration Condition | Tempesatws 259 °C  Batorelric Prssure 10118 hPa

NATIONAL STANDARD WIND TUNNEL Wind Aot Ploting Board

Micromanomater Thendor Frecnchs FOOM Serinl Mo, B30T 10 ROOK GAGE NO 1425

Colirmted by = ] I ]

N.1.5T. Test Referance tumbar T31/241460 Stardard Yaioony @l 20 - 30 misa
M, Wtcharepel. Sibweat * Uitrasonic Anamimiatos Model DAES0-3TY (sensar TR-E0AH)
Mestinlial Englsgst Serisl Numbar 110730020  [sensar 1208620508)
JAPAN GUALITY ASSURANCE DRGANEZATION  Bterand Veloeity ot O - 20 mivac
STANDARD THERMOMETER Theoddr Friedrich : Dry No B3804 Wet Mo, BIAS/B4
* fmsi, teEin BAS & . D2B4R0ET Mo @18s0a
STANDARD BAROMETER : Pigital Baromater Vasals Type 2 o: V1220015
; Dighal Barometer Yalsals )%1
Colibeited by : Sigy il ):'.,e
B, Washarupal Sivwnr Mirl_Pisood Bl
0 Mechamicul Engineer
wnanslumunu
THAT METEOROLOGICAL DEPARTMENT
4353 Suklumevit, Bungin, Rangkek 10260 Tel, UE1-454-2H04,8-2398-144%
The Result of Calibration
THAI METFOROLOGICAL DEPARTMENT
4323 Sulthumyit, Bangna, Banghok 10260 Tel. (181-454-2504 0-2399-0569 Cerfification Mo, 121/24
13 Masch, 2024 Page : 3 of §
The Result of Calibration Standurd Barometer Testea Barometer Gormacton
Cerfifiention Mo, 121724 Freseure Prassure b
L3 March, 2034 Poge 1 207 5 e e 0.5
Standard HODK GAGE NO, 1425 TESTED ANEMOMETER TEREAR 1oma BES
Ulteasanle Anemameter | Tressire | Vaoumn| Velucity Viluedty Carrection 10040 180 .10
mitoe [T E—— g e misic 101084 1011 08
1410 = = . 14 .00 101148 o .45
£V -4 - - - 10 0,07 101184 1z 098
500 - - . e 0.00 1072406 ma 008
T4 > : 2 40 o4 101304 1013 004
LX) - - - b9 012 toa18 1013 LAl
1. - . - 14 02 1289 1M 011
1301 = 5 = 190 G 101320 013 920
130 - - - 150 ol 101244 Wi D4z
74 - . - 1740 {17153 10138 4 D146
M - - . 189 01z LTRT] 104 0,18
101555 016 a4
Wind Alsht Platting Board. 101823 1 022
US.DEPARTMENT OF COMMERCE WEATHER BUREALI thues Wis e
WIND DIRETION TESTED WIND DIRECTION 101528 08 03
0 o tD12ET 1013 413
By a0 1o13Es 1014
16D Average
270 Calibrted by Hﬁb‘aﬁ_

Mr. Watcharapal Subwur
Mechamical Enpinee

Cailbmtesd b+ H?h"ﬁ'r‘:’%

e Watchnrapol Subwat

Mectsanicul Enginéer

Laﬁms‘laianu



THAT METEOROLOGICAL DEPARTMENT

4353 Smkhumyit, Bangns, Bangkoh 10260 Tel, 051-454-1804 0-1305-0 460

The Result of Calibration

Certifization Mo, 121424

13 Warch, 2024 Page 1 4 of 5
Stnndard Barometer Tasled Baronster Corractian
Frussum Prassurs mmkg
75726 787 a8
545 TaT [SH]
P57 80 T 0.8
Teaar T oz
THaLGE TEE 088
TaRga 75 006
I8 758 an
A8 78 0.8
TERdE Ten Rl
788,73 6 0
TE.86 00 “0.0d
TEAd T o4
TEQ.aE TE 41.58
180,10 T 0.0
ki T8z Lz
TeR2a 72 024
e [iH vl
TE14B 6z 0:5x
TET T o
TE0.26 T 028
Auerage

Callrated by < 3
M. Watcharupal Subwas

‘Mechanical Engineer

“onanslueauny

THAT METEOROLOGICAL DEPARTMENT
4353 Sukbuavit, Bangns, Banghok (0260 Tel, 051-454-2804,0-2399-0469

Calibration Certificate

lesued by ! Calibration & Test Section © Meteoralogical Instromonts Buraau

Dute of Iesie 22 Fobrunry, 2024 Certificutian Mo, (097/24
Pige ¢ | af §
Dijoct t ‘Wind Speed & Wind Direction Dala Logger
Manufaciure BCARLETITECH
Type : WL-21
Mfg Cods - Wiraless Receher 211 ZORO0ES
Wind Sensor 11207006
Cusiomar \nited Analyat and Enginaering Consultsr Co. Ltd,

B1 Sol Uomauk 41, Sukhumil Road,
Bangohak, Prakencng, Bengkok 10260

Condition - T %4% ioPressars 10008 hPa

NATIONAL STANDARD WIND TLINNEL TWind Alft Platting Board
Micromanomater Theoder Fredrichs FOO% Sanal He. 930118 © HODK GAGE MO 1425
N.LET. Test Reference Mumber 731241460 - Bandarn Velooky & 20- 30 misec
1 Ulrganie Anamometes Fode! DA-BE0-3TV {sensor TR-B0AH)
Serisl Number 110730028 (sensor 120628586)
JAPAN CUALITY ASSURANCE DRGANIZATION Gmnaard Vewsky ot 0 - 20 misec
STANDARD THERMOMETER | Theador Fradnch @ Dry Mo G300 et Np, B389/04

: festn, fest 645 Baal No CORARDET  ; Tharmasshnescler N 818802
STANDARD SARCMETER ! Digifsl Barometer Viwsals Type PTBZR0NG. Y1 220015
Au_qu Baromater Vasala TW-P‘@&%1
Calbrued y Nﬁh‘*'d‘- ?(w ‘Q%/: (Asipar .
. i ol
| ]

Br, Watchoropal Subvwat
Mechanie| Engineer

Calibeuzd by - [‘k’?‘“\'ﬂkﬁ

THAT METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Banghok 10260 Tel, 081-854-2804,(-2390:41469

The Result of Calibration

Centification Mo, 12024

13 March, 2024 Puge ; § of 8
Standan Tampersiire Sansar Resding
Temp. Rasding Corrastion
c © ‘s
ABA ag ‘5]
oz o o2
164 18 08

Calibwrsied by 1
Ha‘bwr&_

Mr. Wasoharapal Subwat
Mechiamical Enjineer

naslumugy

THAL METEOROLOGICAL DEPARTMENT

4353 Sukbumyit, Bangns, Hangkok 10260 Tel, B81-454-2604,0-1399-0469

The Result of Calibration

Cerfificution o, 19724
22 Fubruary, 20124 Page s 2 of §
Standurd HODK GAGE NO. 1435 TESTED ANEMOMETER
Ulirnsnnie Anpmwnicter | Pressss | Yacemm| Velociy Vlaity Currection
st wn W0 | et 1020 [ misen misec mher
1.00 . - - Lo 0.0
102 - - - 29 012
5,00 . . - 49 010
704 - - L 7.0 0.4
w2 - - - a0 0.0z
1102 - . - 1o (il
(EXI]) = - - 130 om
1501 - . - 150 om
7oz - . : o o2
2002 . - - 20,0 042
Wind Aloft Piothing Baard,
LS DEPARTMENT OF COMMERCE WEATHER BUREAL
WIND DIRETION TESTED WIND DIRECTION
[ a
1] " ¢]
180 180
2m

e, Wascharnpal St M

Meshanizal Engineer




Calibrated by 1

Mr, Watcharspol Subwat
Mectianicl Enpgineer M

Cnlshrmted “ 1

M, Watcharupol St

Mecharical Enginear

THAI METEOROLOGICAL DEPARTMENT

4353 Sulturmyit, Bangno, Bangkol 1260 Tel, 08 1-454-2804,0-2309-0460

The Result of Calibration

Cenifleation Na. 19724

22 Febranry, 2024 Puge ; 3 af 4
Standnrd Rarometor Tested Barametar Gorreclian

Preasure Prigsure mbar
101084 o 018
101060 011 0.0
01T e L]
a7 1012 AT
101231 m2 (X1
101235 e .25
moare 3 L2t
1N mz [
masd 1014 D4R
10418 1ma AL
108,19 e a2t
Lk 06 oo
101586 e ST
108 wms agm
1151 wz D40
1011,80 2 420
naos mz 0,08
1WAz 103 .19
101322 13 oz
10044 e 251

Avarage .03

Hebheogst

—enaslumugy

THAT METEOROLOGICAL DEPARTMENT

4353 Sukbhamvii, Bungna, Bangkelo (0200 Tel 081-454-2504,0-2309-0469

The Result of Calibration

Certification M. (9774

22 Pishrunry, 2024 Poge 1 5 of §
“Standard Temparature Sunder Rundg
Tamp. Ruading Cameetn
‘¢ i ‘c
462 s o2
03 0 03
158 16 o3

Lﬂﬂﬂ"l'i‘lijm‘UQﬂ

sty Nelohoop_

THA! METEOROLOGICAL DEPARTMENT'

4353 Sulchumyit, Bangea, Bangkol 10260 Tel, (51-454-2804,0-2395-0469

The Result of Calibration

Certifigntion Mo, 097724

22 Febaury, 2024 Tuge 4 of 5
Standnrd Barometer Tasted Sarometar Carmection
PrEssuR Frassurs mimHg
118 158 019
TSa.0 T om
154,80 T5E 084
AR TEE bi1g
TERE 5 bag
TEA.265 58 02s
THQLAG 758 s
reart 70 023
TR0 TEl 020
TEO8H T80 a8y
EHE T2 R
THZOH THi 008
TE19E T2 0
7ETAL e o1t
TER A0 15 0.3
TeEA1 el 08
FERAL THI a1
FE 8T e 33
5e08 T a2
os TEO a8
Ayarage

Mr, Wancharapal Saubwat
Metunical Engineer

THAT METEOROLOGICAL DEPARTMENT
4353 Sukbumvis, Bangea, Banghol 10260 Tel 081-454-2804,1-1350-469

Calibration Certificate

Issued by Calibration & Test Section - Mateorciogical Instrumants Bureau

Dt of e 13 March, 2024 Cerification Mo, 12324

Page 1 | of §

Dhject $ Wind Speed & Wind Directon Date Logger
Menulaciures SCARLETITECH
Type WL-21
Mig Code Wireless Asceiver  2311DR0037

Wing Bensor 2112070102
Cumtamar Umited Anatyst and Engineanng Consultant Co, Lid.

B1 Shi Udorrsik 41, Sukhumwit Rosd,

Bangehak, Prakancng, Banghok 10280,
Galibrafion Conditon ; Temg 251°¢ o Pressurs 10131 WPa

NATIONAL STANDARD WIND TUNNEL Wind Akt Pletling Board
Micromanaoreinr Theodor Fredrichn FODL Sanal Ne 8310119 | HOOK GAGE ND 1425

MNLET. Test Raterence Mumbsar 731241480 Swnndard Valocily af 70 - 30 mvssn

Uitrasanio Anemomitor Modal DA-BS0-3TY [aensor TR-80AH)
Sarial Mumbsr 110730009 (sersor 120829586)
JAPAN QUALITY ASSURANGE CRGANIZATION Stancisrd Velacity a1 0 - 2 mésac

STANDARD THERMOMETER + Thecdor Fredrch ¢ Dry No 83080084 Wat Mo B3R0S4

fmsie. egio 845 Sanal No. 12838057 Thermosshneider o S1BEIR

ETANDARD BAROMETER + Digitsl Baromater Vaizala Tyoe V1220015
/(EEE.?@EW veselq@%‘

Callintted by © Nﬂh"hr'\- SI?Q s Lo ]
M PuooG S

Mr. Watshnrapal Subwnt

Mechunical Engineer




THAT METEOROLOGICAL DFEPARTMENT

4353 Sulchumvit, Bangma, Banghok 10260 Tel, 181-454-2804,0-2399-0469

The Result of Calibration

Cottification Mo, 12334

13 Marchy, 2024 Page & of 3
Stuiidard WO GAGE NGO, 1425 TESTED ANEMOMETER
Ultravnnlec Anemometer | Pressure | Vicumes| Velooiy Velucity Correctinn
mises LT e T misec i
140 - E - 14 0,00
34 - - . 34 [
40 - v - A0 0041
T - = - [ 1] (AT
02 = = - an 0.onx
L - = = L] 012
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15,00 - = - 150 0
1742 - - - 70 042
2002 . - . b 0
Wing Adofl Plotting Board,
US.DEPARTMENT OF COMMERCE WEATHER BUREAL
WIND DIRETION TESTED WIND DIRECTION
o 0
B0 an
180 160
oo

Calibrwed by ¢ “F'.M'u:r&-.
Mr. Wistcharipol Subwar
Mechunical Enginper

~ Log- '_ v '
 lenaslumugy

@ THAT METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Dungns, Bangkok 10260 Tel, 081-454-2404,0-2308-41460

The Result of Calibration

Cerifiontion Na. 123/24

13 Mach, 2024 Page 4 4 57 8
Stundlard Buramesor Tastad Baromater Corroclion

Fressurs Prossus mmkg
15125 75 0z
Fa118 i e
TEY.B4 58 -0
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T fd k]
TE Al |, Qg
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ooz k-]

Calftiated by : HM

Mr. Warchummpol Subwar

Meghanzzal Engineor

Lanm':'laimuqu

THAT METEOROLOGICAL DEPARTMENT

4353 Sakhwmvit, Bangnn, Bangkoh 11260 Tel, 05 1-454-2004,0-1309-0464

The Result of Calibration

Cenification No. 123724

13 March, 214 Poge : 3ol §
Stundard Bursneter Tastod Barcmuter Comacion
Prassure Prossug imbar
1 58 002 058
1o0e4h et ) LS
RN 100 win
LTS 1011 0
01146 1011 0.8
01184 02 L
IFE 1012 008
101304 RES 004
109318 13 018
jLrs ] ms ot
1nEx 3 0
13 1014 058
LR 1084 ReaL]
LR 10t 049
DI 016 104
101623 e L)
101604 e 036
1otE23 118 G2a
AT 1013 019
ACEY] 13 e
Awgrage

Calibraiod hy ¢ H@b"’ﬂr\‘-

Mr, Watchurapol Sabwas
Mechanical Engineer

wonanslueauny

THAT METFOROLOGICAL DEPARTMENT

4385 Sulchinavit, Bangmo, Bongkok 10260 Tel 08 1-454-2804,1-2390-0460

The Result of Calibration

Cemification No. 12324

13 March, 2024 Page : 5of 3
Standard Tomparaiure Sensor Acading
Term, Fmading Comadion
< & c
A3 & A}
03 ki az
154 1% o4

Calibrted by 1 N a )

M. Wascharapol Subwat ;
Mechanical Enginess

Lanms‘laianu



THA! METFOROLOGICAL DEPARTMENT
4353 Sukbunavir, Bangns, Banghok 10260 Tk 081-454-2804,0-1309:0469

Calibration Certificate

tssued by : Calibration & Teet Section - Mateorological Instrumants Bureau

Dute of lssue 13 March, 2004 Centification No, 12224
Page : | of §
Obyect E Wing Spend & Wind Direction Dats Loggsr
Manutecture SCARLETITEGH
Type WL21
iy Code Wiraings Receiver 2205DR0008
WWind Sensar 2205DTH00R
Cusinmer Lnitad Analyst and Enginesnng Consultant Go. L,

B1 82l Uidomsaik 41, Suknanit Road,
Bengehak, Prakanong, Banghok 102680,
Condifian | 5.1°¢ & Pressure 10125 hPs

NATIONAL STANDARD WIND TUNNEL = Wind AloHt Platting Boarg
i Mictomanaometer  Tregdor Frearichs FOO010 Seeal N, 0310178 § HODK GAGE MO 1425
M.LST. Test Reference Nurmber 73124714680 ‘Sandars velecly @ 20 - X0 misec
* Ultrazanic Ansmometer Modg| DA-GE0-3TV {sanaor TR-B0AH)
Serial Numbar 110730020 (sansor 120829588)

JARAN QUALITY ASSURANCE ORGAMIZATION ‘Stancans Velocily 2 0 - 30 missc
STANDARD THERMOMETER Theodar Friadnch | Dry No- B3RO Wt No: BIASEL
+ bmstn, bmat B4S Beni Mo (OB4B05T Tharmuschnaider Mo, 418802

STANDARD BAROMETER Digital Baromatar Vaizala Tym—%ﬂﬁ
/7 Tl Baraater Vel ;q;i}ré’sw i i1

Clibrated by ¢ L Eipréd: ’ fﬁm{&g h&%

Mr. Watcharnpal Subwat M- Pia st [ o ‘i

i

Mecimnicul Engireer

THAL METEOROLOGICAL DEPARTMENT

4353 Sulilnavit, Bangna, Tanghok 10260 Tol. 18 1-454-1504,0-1390-0469

The Result of Calibration

Cenifigmon Ne. 12224

13 March; 2034 Page + 3 of §
Standard Bnromener Tesied Baromater Caragton
Frassure Pressue misar
1009.50 L] [el::]
009,65 1008 045
110,18 oo B0
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01188 e 016
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043 et 0
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101289 12 011
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01Xa4 1013 A4
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Puerage

Calibrated by : “"‘ h
Mr. Watcharapol Subwit

Miechmnical Engivwer

THAT METEOROLOGICAL PEPARIMENT

4353 Bukbumvi, Bamgns, Bangkok 16260 Tel, 051-454-2804,0-1390-046%

The Result of Calibration

Cetification Mo, 122/24

1% March, 2024 Poge : 2 af 5
Standard HODK GAGE 0. 1829 TESTED ANEMOMETER
Utirazanle Amemsmeter | Presaies | Vaemm| Velociy Vilacity Correetion
mivae e | wsain | mie mivee mies
1041 . . - Ly L
m = E - i 2
500 = = - 50 (LU
T - = - T i
o - L > Ay 12
.02 = = - 38 0.02
1301 = = - pali) ol
[EX d e - 149 o1
e - = - 1740 002
002 - - - 200 .02
Wind Aloft Plotting Board
Us DEPARTMENT OF COMMERCE WEATHER BUREAU
WIND IRETION TESTED WIND DIRECTION
o o
a0 60
160
2710

Calibrned by ¢ WWP’L
Mr, Witcharapal Subwat
Mochanical Engineer

THAT METEOROLOGICAL DEPARTMENT

4353 Sukhuiemyit, Bangna, Bonghok 10260 Tel, 081 -454-2804,0-2399-0469

The Result of Calibration

Cenification No, 12234

13 March, 2024 Poge | 4.of £
Standurd Barometer Tratod Barometer Cormecion

Pressire Prassuns g
1572 T uEs
TEIE TET 016
a1 64 748 3
TEAET T ot
58,68 b ] 3
R ki om
TEAT T 0.
THA 763 <08
T kL] 0,08
TH3 TE .27
TEREG TE <0
T4 e o
WA T Oag
LT Tat Ha0
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i34 oz o0
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Awgrage

Calibrated by : HPAMT&
Mr, Watcharapal Subwat

Motharsical Engineer

— — '
naslumugu



The Result of Calibration

THAT METEOROLOGICAL DEPARTMENT

4353 Sulidumyit, Bangnn, Banghkok 10260 Tel. 08 1-454-2804,0-2300-0460

Cenification Na. 12224

13 March, 2024 Page 1 5 of 3
Stangs Temmsratun Sansar Raadig
Tamp. Ruoading Carecicn
°c 'c ‘e
451 5 o
02 & 02
154 15 04

Calibrated hy : “ !

Me. Warsharspo!d Saibwal

Mechanieal Engiveer

PHROVATIVI ENS TRUSENT CALIDRATION LAR
IR ATV TETRUMINT (08, T8 (EAD OFF)E

T M LS S TINAREIND |1 TARBON TASS BARTS

AN A SES I | MASTIT PHAK AN TREVITEE 10548 THAILANE

TERL AT US| BN SR 1o

INNOVATIVE INSTRUMERT CALTRIATION LA
INMIVATIVE BEsTRUMENT 008, LTI HEAEMIPFIET

L0 B L SO SN TENAR IR || TAMBIOR BANG AN
AW ILART FHEE HAMLT A RS P TSR 10 THATLAND
TEL: AR | EAR SRR BT

Certificate of Calibration
Customer
Nagi VUNITEL ANALYST AND ENGINEERING Certificate No : 23-ACT-109
CONSULTANT CO,LTD. Request No - Reg- 231406
Addres LHE S Udommauk 41, Sukbumvil Rond, Bangchik.

Prafeanony. Bangkak |O0260
Unit Undor Calibration Detuils

Messurermint liem Acoustic Calihrator Class 1

Mamsfciurer :0rdB Rangs : 94 dB ¢ 1000 He
Maodel s CALY| Ml Smans - Lsed
Serinl Mumbar 1 EITYS

m VAEEFM. 11372560

Calfbration Environment and Detail

Temperature s(23427C)
Humidiny < 150 + 20 WRH )
Harametric Pressure < (13 100 0P |
Restived Dt - 26 June 2023
Cslibration Dute +27 Juna 2023

Lecation of Calibrution : LAY | Acoustic
Calibration Procodure  © In-house method CP-ACT-02 based on TEC 60942:2017 Electmacustics - Saund calibratons

Referonce Stundsrd Muadel Serial Numher Truceahle Due Calibruthon
Sound Calibasar BV 35A SRO79 EEL 31 May 2024

THD Multimerer 2015 1047765 NIMT 31 Jarmunry 2024

‘Traceshliity = This cerfificale providoss traceability of meassremen! o recognized ratiopal sandard, and to the

realization of the intermational Syssem of Unies (51

Nife
Th d B A "

mabtiphied by the Coverage Factar k=2, providing a level of

confidence uppeoninstely 5 ¥

Calibruted By : e Approved By ¢ ME

Certificate No - 23-ACT-104
Request Mo : Reg-2023- 1406
Somnd pressure livil Calibration Results 1 Withou Adjustimen
Callbration Range | Without {m) (dB) Uneartal
(my Messured | Error Messared | Error (4Bl | Clisl (b dm)
B4R 1000 18 Wi | ol | - 013 024
Froquency of Soand pressare level
Calibrotion Range Without Adjustment Adjustment Uncerizingy | Acerptance Emis
(H} Menvared (W) 1 Error (%) | Memsured (Hz) I Error (%) Lo %) Clew 1 (= %)
Qi dBE ¢ 100 Bl 1000,061 I .00 I - 001 0.70
Total Harmande Distortion plus Nobse of Sound pressure level [THDSN %)
Calibration Range Without Adjustment t i Timsit
{(iz) Memsured (%) Mensured (%) (5 %) Class 1 { %)
G B 71000 He a.00 140 25
Note 1
Noomlaes Sk wa [ECHIAI 2017 Clis |
End of Calibratlon

" isnalunauny

M, Noppudon  Lusngart M. Pacit Mathavom
Service Calibration Enginger Calibration Engineer Suparvisor
lssuie Dade ¢ 27 Jung 2023
il et o
wiananslumuny
Certificate Number 2023003657
Cusfomar:
Ushtwdd Anafist amd Englieering Comultant Co Lid
No. K1 Sai Udvawnk 41, Sokbumvit Roud,
Hungehal. Mhra
Banglosk, 10260, Thallasd
Madel Mumbar  LxT1 Procedure Numbar 000016384
Sorial Number  DID7I0T Techmician daraby Caanon
Tast Results Pass Calibration Date 23 Mar 2023
Caltbration Due
As
Initial Conditian Manifachaed pa 2358 ¢ L0385
Description SoundTreck LaT Class 1 Humidity 404 WRH 4+ 20%RH
Caass 1 Sound Level Metsr Static Pressure MO kPa +DI3NPa
Firmwars Haviglon: 2404
Evatustion Mathod Testod with: Data reported in 08 o 20 pPa,

Larsan Darvis CAL2GE. SN 0108

Lursan Cwvis PRMLET 1, SN 07636

POB ITTROL SiN 3441263

Larsan Disvin CALZGS. SN 9075

Complant and the following standards when combined with
Calibration Cerifioate trm procedurs D000 B378

ANSEEY A-2074 Class 1
ANSI 51,4 (R2006) Typs 1

EEC G0651:2001 Typa 1
FEC G0A04-2000 Typa 1

IEC 612522002 ANSIS1,11 (R2Z009) Class |
IEC 612602001 Clesss 1 ANSI 51.25 (R200T)
IEC E1672:2013 Class 1 AMEI 81,43 (R2007) Typa 1

Issudng lats cartiNes 2166 219 Inutrume| described ibove meels or excesds all spechications as stoeed 0 the relerenced procedies

{unyms otherwine notad). L e boen cobbeated using n of Unita (1)
through the National nsshut of dosgy (NISTY, af cfer . ancl mnets i
recsrements of [SCUIEC 170284017

Toat p nt nat fall wilkin Vs scop

The qualkty system (s regifterad b 150 §0012015

Thie cafbeation is & direct comparisan of s uri under fest 1o The Beted isfereece dandards and did not invalve any sampling plans o
cormpieln, Mo abowance has been mode for the instalibty of the Mt device dus b uRe, ime. sie Soc slowinces would be meds iy
fhe caginmar as naedad,

The I e 150 Giddis 10 the Exgrenaion of Unoerainty in Measurement {GUML A
o 2 wigrms (=2} b beer spbed o | d Lrcertainty fo exprevs P
Apgronimaiely B6% confidence ievel
This repor mary ot be reprocLcad, axest i Wl Unees peTsEon Too ! an mpproved wiiling
tram the grgantzation lsung s reoor
Comaction data from Larson Devis LeT Mamunl for LeT & t. 1700 g Firnwana Varsipn

4.0.5, I019-08-10

Fan 14" micruphones, the Larson Davis ADPE22 14° 1 1/2° adapton s used with ihs callmsans and the Lamon Devis ADPOEL 14° o

1681 Weat K20 North.
Trova, UT 84601, Unised Somes
T6-5E4.0001

TATEON TIAVIS — A BT BVISION
®LARSON DAVIS

NIBIITIAITI

o Dl 0 e

wnaslumunu



Cartificate Numbor 2621003657
112° adanior i used wiih the preampifier.

Caltaration Chack Frequency: 1000 He: Referonce Eound Prassrm Lavel: 114 8t 20 yPa

frum £ BAET23A010 7 A

Parodic leats wene peramsed in AP AP

Panern appeovil for IEC 81672-1: 2073/ ANSIASA 51.4-2014/Part 1
APTE) on 2007-10-08 rafemnce mumber FTE-1 T2-4034218.

“The sound loval metar submitied for tosting successtuly comploted the penadic m nl EC ﬁlm 32N | ANSLASA STA2014Part

R wumwm«mwmloommmwmmmm It wers podformed. A wenilanin,
approvirg o resuhs of L*hmwmnmm with JEC BEETI-22M3 4
mslrnsaai.wmmn 2 it 1 moed o hrvel et Ruby ponformed i fhe dess 1 epecifications in 2

B1ET2-1:2013 | ANSIASA 51.4-2014Fan 1, the sound leval meter submitte for tesling conforms t @e class 1specNeations in IEC
BIATZ-130 3 ¢ ANGAIASA 51 4-2014/Fan 1

Stambardy Ut
Deseriptlon Calate  Cal Due Cal Stasdard
Lirkon Dayis CALI Risidual Tosensity Calfndod MO M2I0800 12450
Hun Scientific 2676-H Temperature Probe 200828 M2N-05-28 06T
Lamson Davis CALM0 Acoustic Catibeatoe M1 250020 T
Lursor Duavin Muoded 831 03-02-XT  MI4.0223 007182
PO ATTALS 12 ingh Propetwiond Prossime Michophom 20000006 2034-00-046 TR
SRE D300 1Uhrs Low Digoriion Ginenlos 2023-09-29  2023.03-29 7635
Lamon Davie 12° Peenmplifier for Mol 851 Thps | HII-00-28 M02N-06-2% PUHOOM THI
Acoustic Calibration
Measared accordng to 1EC §1672-3:2013 10 and ANSI 51.4-2014 Pan 3 10
Memmuremumt Test Resull {68]  LowerLiosle[¢B]  Uppee Lt 14 | Fpeded
unj R o o
1002 Hz 114,01 11380 1420 014 Pass
Loaded Circuit Sensitivity
! Tost Rasult Lawer Lbmit e Lt Fapanded
Mensucement
WBedVita WMDY IBal  [BrelV/Pa  Uscorinbry )
1000 Hz -49.52 S2A44 -A4.33 L4 Pass
= End of measuremient resubts—

Acoustic Signal Tests, C-weighting

Measured according bo |EC 6167222013 12 and ANS| 51.4-2014 Part 3: 12 using a comparison eoupler with Unfl Linder Tast
{UUT) and rafarence SLM using slow tme-weightad sound fevel Tor compliante o (EC 81672-1:2013 5,5, ANSI 51,4044 Pan
155

Fregquency [iiz) Tt Renult. - Lawer Limit ‘Upper Limic [ s =S
[dts]  Expected |45 W UpperllmniEl: i

125 047 020 20 080 023 Pass

1000 018 oo 0.7 o7 0z Poss

6000 3.8 3,00 550 =150 032 Pass

— Bl of misasiiremimt restbi—

FARSON DAVIS — A POB TIVISION
1681 West ¥20 Nowth

Prova, UT 84601, United States
TIE-ER40001

i
MOEDTIT Page Taly TN e Ry €
.
wnaslunauR
Calibration Certificat
Certificate Number MZI003632
Cugfomar:
Unitest Anslyst st Enginverimg Connuitant Co Lid
Mo WE Sof Utbsak, 41, Sukhusmvit ol
Humyehak, Fhrs Khanong,
Humphol, 10260, Thaisnd
Model Number  LaT1 Procaure Murmber  D00018378
Serlal Number 0007301 Tinchnielan Jacab Cwnnon
Teat Results Pass Calibration Date 23 Mat 2023
Calibvation Dirs
Inttial Condition A5 Mandfactisod Tomperaturn 2358 ¢ s025°C
Description SoardTrack LxT Clags 1 483 wRH 220 WAH
Clasa | Sound Level Mater Static Prassora BEAZ kPe  =093KPa
Firmware Ravision: 2404
Mathod Testod

u=ng Larson Duivis PRMLITA SN OT7858and o 12.0 pF capscitor 10 simulste
migroplane capasilance. Data mparted n 68 re 20 4Pa assuming & micrephone sensignaty of S0
mViPa.

Camgliant to and the fallowing standards when combined with
Cahbraton Certificate from procedurs DOB01 8384

1EC 60651:2007 Type 1
1EXC GOBD: 2000 Typo 1
1EC 61252:2002

1EQ BIST2013 Class 1
1B B160:2001 Clss 1

ANS| 31.4-2014 Class 1
ANSI 51,4 R200) Type 1
ANSIS1.25 (RE00T)

ANSI §1,43 (R2007) Typa 1
ANSI 1,11 (F2009] Clzss |

Imuang |sh carsfios that the insinement desorbod above moets or axceeds &1 spacificatans as saed in S refsrancad procadurs.
fndess ety nated). It has been calbratml wndurds the Sy of Unlts 451}
hicgh e el Instihile of Standands and Technalogy {MIST), or oiher natonal measumment naifiaies, and meets e
reiremants of ISONES 170252017 Tuat poimta marked with & & in the unceruinties columm do not fall wikin this nborstory's
#z0ps of scoreditasion,

The quality syslem ia regiseesd & 150 S001:2018,

Thin caltralion fs 8 drect comparison of $1e unif under test ki the lisled referance standards and did nat invakve any sampling plans 1o
coemplete. Mo sl has been marde for e tewt divecs due 10 uew, e ale. Such sliwancas wodt ba mede iy
e Custonmer s readed

campnsd in wAlh i e A
ooversge focior of approaimately 2 sigma (k=2) hus bosn appied o lhcmmd Lncaainty I ouw e exgandnd uncimiuinty &1
spprosnataly 35% confidunce el

This raport may nof e , ot B, ks parrssson for 1he pcaon af an saprved stiract (s dblainnd i wiing
o fhe cranimlion issubg thin e

chon datn from L
4,0., 2080510

LxT Manual for LT & 177001 Rav O Sapporting Firmwans Varman

Caltwason Chedk Frequency’ 1000 Hz: Reterence Sound Fresaurs Lavel 114 68 w20 4@

TARSON DAVER - A FCH DIVISION
LR Wt 420 Nartl

e, LT 84601, Uinivod States
Tib-H84-0001

®LARSON DAVIS

00T R €1

wnms'lu'anu

ETEEE TR

Cartificate Number 2023003657

Self-generated Noise
Mugmruﬂ acoordng o EEC §1672-3: 2013 11.7 nnd ANS| 51.4-2014 Par 1 1.1

S pem— Pt Resilt |45
A-wmighted 4035
— End of messmement yesibe—
= End nf Repurt--

Hignany. _dgead £

L ARSCIN DAVIS — A PCH DIVISION
1681 West R20 North.

Provn, UT 8461, Unised Staes
THh-HE-XI0 |

MITITISST

Garfifigata Mimbar 2023003632

Standurls Esed
Cal Tate il Phuie
RIS 525
NR-0-19 J7.0-20

Duseription
it Seventific 2636-H Tefnjratis Frolss
SHE T30 Ul Liw Disgortion Chemerntie

®LARSON DAVIS

TORLE e 0
.

wnanslumun

Cal Seandard

T
N3

LARSON TIAVIS - A PCR THVISION

| 681 West £20 Narsh
Proias, LT 84600, Usated States
TtbH4-00]

AT

®LARSON DAVIS

TR BT R €1

wnaslumunu




Certificate Nurnbar 202300032
Z-weight Filter Response
L i
™
14 w
iy 1w xE
g ] g
1 _:; —r—— | an §
f . » a0l
B o HS
A1 J.bE
Al g
1 w 180 000 0g0 B0
Fraquency [Hz]

—tornl DEEN | Lo Ut e Ut [

Eletrical nignal test of froquancy 3 13.and ANS| §1.42014 Part 3 13100

Cortificate Nummber 2023003812
A-weighted Broadband Log Linearity: 8,000.00 Hz

Emot [46]
L
L
L
-
"
-
L
-
o
-

- a wn me ma [T T -
Level Injectad [d8]

L Liset — bzt

‘Brondban) jed ety pmmm acoarding W [EG G BT 232013 186 and ANS 5142074 Pan 3. 16 for comedipnos 1o [EC 187202010

IEC §T6724:2013. 5.5, |EC

Erequency fHa
831
8310
12580
25119
50118
1,008.00
1,885.26
3,861.07
754328
15,B4B.93
19,852 62

6.1and 822 IEC
Fest Renidt [48)  Devistion jil]

.44 -0.44
=104 .04
0 -0.04
“0.04 -0.04
02 0.0z
.00 aon
.02 002
000 0.00
aos 0.03
.08 e
=037 037

Lawer fimid (0] Upsrer Hemle (43

111 033
.30 ik
030 0.
0.30 030
030 30
.30 5]
.30 030
.30 030
4.3 30
.42 a2
R 41

—End ol mersuremient rewilie

Uscertainty [1B]
05
016
018
s
016
.15
1%
(KT
015
[81]
(K H]

ANE[S'U‘ T (F2068) 5.1 and 821 ANS| SL4:3014 FI!'H LE ]

Pass
Pass
Pass
Pass
Pass
Pege
Pass
Pass
Pass.
Pass
Pesa

FARSON DAVIS - A PCR IIVISION

1681 Wk H20 Nonk

Provan, LT 24601, Undied Sintex

TlieER001

ET RS TN

=

Page ol B

®LARSON DAVIS

o DOORLHST e 0

55,1EC B, ANSIE1.4 ANSI81,4-2034 Pant |1 5.6 ANSI 51,43 R2007) 6.2
Expanded
Level Ei Lawy i Resnli
! m Frur B vr limit (8] Ugper limid i3] Uneertstury 4]
7,00 080 a7 o7 016 Pass
38.00 0.5 .70 aro 046 Pass
000 043 .70 a7e 016 Fass
an.on .31 470 070 016 Fass
A1.00 026 .70 o 01G Pasa
42.00 014 0.1 oo ate Fass
43,00 14 470 070 016 Pass
44,00 0.06 070 070 047 Pass
2500 0.07 0,70 a7 018 Fass
4500 0086 AL70 070 016 Pass
7.0 0.05 .70 a7 018 Pass
4,00 o0z -0.70 or e Pasa
48,00 L] 070 a7 018 Pass
5400 D02 =070 arn o1e Pags
58,00 .04 0.70 070 018 Fass
4,00 08 .70 0.7 016 Pass
4a.00 008 070 o 018 Pass
DD 004 070 [ 048 Pass
78.00 .04 070 0.7 016 Pass
8400 .04 =070 o niE Fasa
83,00 003 -0.70 070 018 Pass
9400 0.04 070 0T 0 Pass
20,00 @07 0,70 o7 nis Pass
104.00 000 070 o 01s Pt
109.00 ooe 0.70 070 015 Fass
.00 o -0.70 o (R Pass
118,00 0.06 -0.70 070 018 Pass
124,00 .01 0.0 o A5 Page
120.00 oo 070 070 018 Pass
134,00 000 010 o nis Pass
136.00 0.0 0.0 o 5 Pasa
127.00 .01 -0.70 070 015 Pass
138,00 0.0 -0.70 0.7 015 Pass
138,00 a0 0.70 o7 015 Pass
0.0 oot 070 07 015 Pasn

TARSON DAVIS - A PCH DEVISION
1681 Wt K30 Neah

Provvn, LT 846001, Unged Sones
TG00

ETERT, (1P

®LARSON DAVIS

D 40T e
.

wnaslunauR

Cartificate Numbar 2023003633
Poak Rise Time

Pl i b Do secording i IEC 10651:2001 §.4.4 and ANSLS1,4:1980 [RZ006) 8.4.4

wnanslumunu
Gartificato Nurbar 2013003822
Gain
Gain measured ncconding tn B §1672-G2095 17.3 nnd 174 80 ANS! §1.4-2014 Fan 3 173 a00 17.4
: Fupomded
M Rewailt
Mcamirement et Hewuld jAB]  Lawar 00 Upwer Mot 1R ol o 48]
0 dE Sain L 63,80 2410 018 Pes
0 dB Gain, Linsarity 4113 40,30 4170 016 Pass
CBA Low Rangs .00 300 Ll 016 Pasn
CEA Nestrreal Range 4,00 320 LB n1s Pass
— End of mesvtirement resubfi
Broadband Noise Floor
Selfqenerated noise measored sccording b 1EC S187Z-02013 1.2 and ANSI 51.4-2014 Fart 5 11,2
Measnrement Test Rt 15} Upprer Bkt |&H) Hesmlt
Nossa Flooe aqor 36,0 Pess
D-weight Malesa Floor AT 500 Pgss.
Tt Nsiam Floor azre a8.00 Pass
— Kl of mesmurement revub—
Total Harmonic Distortion
Waagurin using Hi-Dotee Hlars
Moansreoment Test Monidt (@8] Lower Limit 98] Upgier Lz o] W e Reamie
10 He Signal 135,30 135,85 TIEES 018 Pass
THD -66.99 SE00 0004 Pass
THDWN 62,96 5600 0,004 Pass

~ End of necasurenscni results—

Amplitede (4] Deration () Tot Rwale Lower limis Cipper limit Diper S
am (an]  Cppertmitjan)
13785 40 Negallve Puise 134,70 133.26 13526 015 Pash
Preive Puisy 134,70 13325 13525 018 Pass
50 Megaive Pulse 13376 133.26 135.26 014 Pass
Pesitva Pusa 13371 133.25 13625 015 Pass
- End of mesinrement vesntt—
Positive Pulse Crest Factor
200 ps pulse tests at 2.0, 12.0, 22.0, 32.0 dB below Overload Limit
Comat Fackor mussimad aeconding 1o B B0AS12001 4.2 and ANSFS1 4:1381 (RID08) 4.4.2
Aurpibitude JH] Cresi Faciur TWont Rl [0 Lhnifs |4H] Eapunied Uncertsinty [dl] Ramili
13585 3 ovLD + 080 (5154 Pass
-] oD +1.00 a16¢ Pass
0 oavin +150 @15t Pass
126,85 3 ERT + 0480 0151 Pass
5 ALz +£1.00 016+ Pass
0 oo 4150 015 Pass
115.85 3 4 4050 048t Fass
g 4213 + 140 0154 Fass
10 .18 +1.50 0454 Pass
105.85 £l 14 +0.40 0151 Pass
B 213 4100 05T Pass
10 Aot +1.50 0451 Pasa
— Bl ol messirement resibiv—
Megative Pulse Crest Factor
200 ps pulse tosts at 2.0, 1.0, 22.0, 32.0 dB below Overload Limit
Tl Factor mspaured sccording to IEC SOUG1.2001 5.4.2 and ANSE 51.4:1953 (RI00) 8.4.2
Admpbitude ] Crut Fastor Tot Rt (11| Limis [iH] Expaniled Uneertalaty |di| Tt
136,85 3 oo 2050 a5 FPass.
5 oL =1.00 st Page
10 avio 150 0151 il
126,85 3 <0z 050 (5154 Pass
L] <12 #1.00 0i6¢ Pass
10 oviD + 150 nisg Pass
GBS 3 0,14 050 0153 Prass.
4 a1 +1.00 0154 Paat
0 047 +150 0154 PEsE
10685 3 013 + 05 015 Pass
5 AL12 + 1.00 0151 Prsy
10 aa7 150 0154 Pt
— Kol wl sssaremmeni el

TARSON DAVIS - A PCH INVESION
1681 West 820 Northy

Prova, UT 84601, Unioed States
TG4 00N

MTLEITIA L

©LARSON DAVIS
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LARSON IDAVIS — A PCH DIVISION
T6BL Wist 820 Murtl

Provo, UT #4601, Unised States
T16-HE4-0001
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Cartificate Nunber 2023003632

1i3-Octave Self-Generated Noise

ks

Measuad Leval (]
]

Thr BLM bs ot to low range:

Frequency fit] Test Result () Uypee It jal]
630 18.71 2460
200 18.39° 2400

10.00 17.27 ‘2350
150 16,28 a3.00
1800 1817 2240
2000 4537 240
2500 1TE 2230
a150 12,63 2150
40,00 1208 2020
50,00 A0.80 14,80
83,00 1030 17.60
a0.00 046 1680
100,00 asr 15.90
126,00 BaAT 1570
160,00 .80 15.80
0.0 72 15,20
250.00 761 1520
315.00 789 15,20
A00.00 BOS 16,78
500.00 BBG 16,00
6300 a4 16.ER
800.00 (173 17,30
1.000.00 1043 18,10
125000 12y 18,90
1,600.00 11,84 13.80
2.000.00 128t 20.80
2,500.00 Rk -3 2170
316000 14,80 2260
000,00 1558 2350
5,000.00 056 24.50
6,300.00 1754 2650
8,000,008 1855 26,50
10,000,080 16051 2740
12,500,008 20.51 2850
65,000,00 2EAT 205
20,000.00 2248 30,40

i

fEREEdd

Pasy
Prss
Fass
Pass

PTTEddeds

Pass
Paos.
Pasy
Pass

Geetificate Mivnber 2023003637

— Emd of Report-

LARSON DAVIS— A PLR DIVISION

ARSON DAVTS — A PCH DVISEIN
11 West K210 ploeth
Provo, UT S4iL, United Staes

©LARSON DAVIS

P
ke T e WA ®LARSON DAVIS
TLEERAAN0L o ! o
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.
wnaslunauR

Calibration Certificate

Cartificats Nurmher 2023005525

Cirstamar:

Uil Amadved anad Lsigineering Comsiileent ©o Lot
Mo, 81 Sul Udunswk 41, Sukinnm S lasd,
Bassehil, Phiss Khenmng,

Thsghok, 1200, Tieslsmd

Modal Nimbaer  LaT1 Procadure Maenbar  DI001.1584
Sevial Mumiber  DOITHIZ Teghniclan ety Cannan
Tost Restiits Pass Califaraticn Dty i har 2028
Calibution fus
tniiaf Condition As Menuiaclimd Tamperature WA HAEG
Ovwscripiian SoundTreck LaT Caags * Humility ABE  %RM 22,0 MRH
Claes 1 Baund Leval hsls Sintic Prassure 60V kPa  =d43kPa
Firmwars Flewigion: £404
Evaluntion Mothod Tostod with: Dieta reported i oS v 20 pPa.
POB I17H02 BN 344306
Larsan Davis PRMLT1. 8N 077827
Lirsan Dl CALZST, SN 0108
Larsan v CALZO0., SN 9078
Compilancs Srmdards  Campbant s Manufaiver Speciications and te fllowog sindarmm when comoired wilh

Caalitrration Canificals Tan procedurs D000 B7E

ANEL T A4-E04 Cless 1
ANSI 544 (R2006) Type 1
ANS!B1.11 (R200%) Ciags 1

|EC B06 12001 Typ 1
JEC 0504 I;Ol?'l}l‘" 1

AR (FEUL) Fype |

1 Lty it Lt | duscribed
funlen arsrwes nolud) || has been ealimied Byalem of Lirétn {81}
Favugh the dinsannl ki of Stondarse and Techimky (NS, or other refoml mesrmnan il s neeis fm

malraminty of IBEWEC T7025:3047

e 1l

= il

Test H = h e sezpu of
Tevm caify wysioe (8 rogisturad 1|0 4007 AR
Thia peEraton 5 @ diwet comgianisen of U unk undar ime o e lisisd mieoca i aned i ot Fvete gy pam

compbemm, s imarcs s Dn. minde fa7 e nstabiily of e (41 dnce So0 1 1s3e, frw. elo. Suoh alowancus wockd 5 made 3y

e cusscnor s naudad

rprma (S A
woendsd ety Wl

The uncermintiss dare sompulid i enteiisra with fin 180 i fo o Espreanion of
erenraga tacter of ppprosimaisly 2 M {FA0) be brean woled 2 P standord Leeerle
approsenslely §5% venfdenca loval.

This suport Mty fef ba rapridkeid, wiceptin ], unkss permission for Ihe pulECaion of o appraves aherazt bs cesuned in witng
fram i pfriication bssing v reser

Corichien et tom Laron Davis LT Manual or SmmdTrack LaT 8 SoundExpet L, 700N R O Suppering Firmwans Vs
05 ZHILAD

For 140 s Lk Diavis ADE2E L° b 113" spbar i et with the calfivitoe aiit e Larson Davis ADFGIS 100" e
AVIS — A PR DTVISION

LARSON

Page Lol t

. Ui ARSON DAVIS

O S 1

wnms'lu'anu

= End of mussaremeni revilt—

TH6-54-0001
Err b RER T TREO| 30T e 11
.
wnanslumun
Cortifizate Nunther 2023003659
1 wilignor % wusad wih the presmpl fim
Caritration Creck Fraguency: 1000 He; Ruhwance Sound Prissuns Leval 114 48 re 20 yPs
Preriodic Isam warm aelmmad i accardanca wih procodums bum 1EC §16T2-3:2013 | ANSIABA 61 a-20taParii.
Pameen el 1o FEC EHRT2A20U1 1§ AHEUASA 51.4-20714Part 1 N W
{PTH) o 2007-10-00 rforance rumoss ST 72-4GEMZ10,
Ty el I AF0V4Fan
1, for conmitis iinaie wich tha inees Az evidence warn
leckala T g ey \ec i
ANSLASAS? 2014 . 10 e plass 1 nEC
WABT3-1 2075 ) ANSVASA 51 42094 an 1 mumh!dm-b'llbﬂb |H|hﬂm|nm!hl 1spuctizatons in 1IEC
1672-1:2073 ) ANEVASA S51.42004Pan 1.
Smndurds Used
CalDais  Cal Thee Cal Smnidard
Larsc Diavis CALI0 Rl Tntermity Caibriton IR JIAT00 L
it Seleriifie 26361 Temperstn: Pratre W 2003423 T
Laron Dayis CALIM Acoustio Calitmatng W207-21 W01 o
Larson Diayin Model B3] WONAITAD  WAARIT an
OB ITTALY 112 inch Peopotarizei Pressrs Mignigose. J013-115.06 - 200010500 oaTies
BRS (360 Ulirs Low [strtion Genetaior W32 0030519 [ inaty
Tarscin Thwvis 112" Pregmplifier for Maded £11 Type [ ML IO AT
Acoustic Calibration
WMaasursd ccoeting ba [EC BIB7I-1:2013 10 and ANS! B14-2014 Pan 3 10
Mt Teor vl | Laver L ) Cpper it i g
1000 He Haa1 113,60 M4z 014 pass
Loaded Circuit Sensitivity
Tt Bl Upper Lmia ;
Mamureamst _Fpy fromety
et ¥ Pa WrIVIR VIR Uy i
1000 Hz -S04 Srad 485 044 Pass
— Fonil uf invasssressent vesilts-
Acoustic Signal Tests, C-welghting
Messurso acoorsing fo IEG 61672-3:2013 12 snd ANSLS1.A4-2014 Part 3: 12 using a comparizon couples wi: Uit Urdes Test
(UUT) na ruforencis SLM sing slow () for IEC B1572-1:0013 5.5: ANSLS14-2014 Pt
1158
Prequeny fitz} Teut Mewsht (0] Fapeced (] Lamer Limi (40 Vyner Linsi ] e Resuht
: d Limi ! iserity i
125 a2k 22 20 060 n2s  Poss
K 08 ol 070 [ 023 Prass
000 o 400 550 180 042 Fass

LARSON DAVIS - A PCH DIVISION
1681 West 520 North

Prrvay, (1T 84001, United Stanes
To-e4-0001

FIEEETE

©LARSON DAVIS
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Carfificate Numbar FIZI003848

Self-generated Noise

Measiired according to IEC S1E72-5:2013 14,1 end ANSI 51, 42014 Part 3: 11.1

Memmrement
A-wolgmed

“Fost Wiesuty (48]
40,08

= knd of measurrmest resnlt—

~ Ead af epari—

Signmsry:

LARSON DAVIE - A PCH DIVISION
FaRT Wast 820 Norh

Prove, LT #3601 Llnited States
Tha84-0001

TS

Dheseriptinn

Tl Scientifle 651 Trogeratien Prode
SRS DE360 Ulkr Low Distortion Oemstator

| ARSON DAVIS

o Bl

lﬂﬂﬂTﬂ&in@Uﬁﬂ

Cartificwts Nambsr 2023003630

Stamdards Used
Cul Date Cal e Cal Stanitard
0624 043 TN
AT IR0 T

LARSON DAVIS - APCB DIVISION
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Provo, UT 84601 Useited Stases
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IR

®LARSON DAVIS

T e i

wnms'lu'anu

Calibration Certificate

Certificate Number 2023003635

Customer:

Umited Analyst sl Eagincerisg Consaliant Co Lid
o, M1 Sul Uddenauk 47, Saklsurs Boad,
Hungehak, Mers Khuneeg,

Banghiic, 10268, Thslisnd

Moda! Number  LxT1

Sariaf Numbar 0007302 Tochnician
Tust Residls  Pass Callbration Dato 23 Mo 20175
Cailbratian Bus
Initind Comeion  As Manisactired Temparatura 26E T 40.85°C
Daseription Sound Treck |.aT Clags 1 Humidity 503 WRH £2.0%AH
s 1 Sound Leved Mistsr Statie Pressurn 8612 WFe £0134Pa
Firmware Revaion: 2404
Mothod uning L PRMLYT T SN 077637 and a 120 pF capactor 1o simaists.
i i 0 O e 20 4P ing ihipnn sensfinty of 5.0
miviFa:
Comphiance Standards  Compliant 1 Manufsctuese Spacfications-and th falawing standandn whan comiined wit

Callbration Cartificate from procedurs D01 8384

TEC 0S5 1-2001 Tye | ANGHE1 2014 Ciags |
VL BU04 2000 Tyne 1 ANSLS1.4 [R2006) Type 1
IEC 612522002 ANS| 51,28 (H207)

IEC 818722013 Clans 1
FEC 126002007 Class 1

ANSEE1.3 (R2007) Typs 1
ANSI 51,11 [R2008) Class 1

fies 10l ad seacod in ine maforenced procecurs
(uniuss aiterwies puleid). 1t has Seen ciklrated using messuremant stantars imoeatle o e Inbermananal System of Uns (51
wough the Mol Insiituis of Stamdeeds and Technology (MST), ar othir national moasremen raiutes, ood moets the
FacubmmANLs of IBCREL 1TIZEZET, Test points Nt tall within thin lsmrtan's
wetin of seomditntion.

The cudlly sysie i regleseend t 150 T8,

This cakraian in-n froct coeparizon ol i e urdee Sl i B Rabid edatitcn stindants s ol nal ke any samping sans 1o
coTeieie Mada Ol thve St waa, o sio. Such alowances woukd be made by
v cumlonmes e Nasdod.

Th it nomputng in the 180 Guide (& the Unestatty i founy, A
comurags facor of appreamataly 2 aiga (x=1) has boen mogled ¥ o exgrees untmrimy W
anpmarzately B5% canfioence Svel.

Thiss repiar may nok be rer el b o ol enaed in weting

froen the organization mewng fhin report

Corecicn dats from Lismon Davis LaT Manust or SoondTrack LaT & SoundExpart Lat, ITHLIY Sav O Sapporkng Frrwars Virsan
405, 2M0-00-10

Caliramon Chath Frequency” 1000 Hz; Refersnce Sound Prasmee Levet 114 dB m 20 400

LARSON DAVIS - A PCH DIVISION
1681 Wl B30 Nordh
Provvn, 1T $4601, Unised Snnes

SLARSON DAVIS

T1-584-0001
PEER SIS DMLY e
wnanslumuny
Cortificate Mumnber 2023003635
Z-weight Filter Response
“
i : — m ;
g: T B w — oy
i r [ ) g
A X g
aa B
! " " = o ey
Frequency [Hz]

|__.,... [ - ]

Elerrical signal lext of fmquancy 3 A-201 Part 3 13 for compisnce ¥
EEC B157E1;2013 A B B B0ES12001 B.1 and 022 (EC BOBOHI000 S ANB! E1.4:1981 THIG0UL 5.1 and 2.1 ANSIE1A-2004 Pan 1: 65

Prosenry ] Tert MWD Diiadon o] Lawer B (08] Vpper i fab) SRR g
831 045 0,45 1 033 018 Pass
5390 008 08 0.0 010 (813 Pass
125,80 05 L4 0,50 .40 Bis Pass
41,38 05 005 0,30 0 0is Pass
5ay 8 a4 -0 030 0.0 015 Pass
1,000,00 a0 200 030 a3 015 Fasn
1,805.26 004 0m4 -0.30 am 015 Fass
am10 A 102 0.3 a3 015 Pass
784320 ooz a.02 0,30 430 o1s Pass
1984093 o ot oAz o2 015 Pass
10,952.62 .38 038 -0.81 0 015 Pass

— Enil of messsrement Tevlis-

LARSURN DAVIS - A PCH DIVISION.
1681 Wost B30 North

Frowe, UT 84601, United Stases:
TT-684-0001

siztaslinise
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Cartificate Number 2023003835
ighted Broadband Log L ity: 8,000.00 Hz

>

Error (e8]

an [T T [T T o ne
Level Inroted [#

T

st i L

Eenadland hevel Inganty pedomed aooordng o IEC §HT2-3:2013 18 and ANS 51.4-2014 Fart 3: 16 for comctiance to EC 0107212048
5.8, IS B0A0H.D00- 0.3, 1EC 612522002 &, ANSI B1.4 [RI00G) B9, ANSI 8143014 Part 1: b6, ANEI 1143 (BT} 6,2

Tl

Tl JibiE] !nwlﬂl Lawrver e B Fipper dimle 115 Unesraiuty jan] Pewul
3600 [T -0.10 .70 a1 Fasn
37.00 o8 8,70 .70 o8 s
800 048 Rk ] 0.7 018 Pass
.00 a4 010 a.70 0,18 Pass
4000 B -0.70 0.7 016 Pass
4100 a.18 0,1 070 016 Pags.
Az00 013 0.1 70 016 Pass
a5400 o 0.7 e nAT Fass.
a4.00 s 0,7 oo mi7 Pass
4800 a0 am (5 0l Fuss
4000 0.0 0,70 B0 D16 Piess.
4700 a.: a7 o7 L8 Pass
4800 .01 070 o7 Bif Pass
4800 o002 070 o7 16 Pass
5400 0.08 070 o7 LB Fass
58,00 .06 Q.70 o7 ot P
4,00 008 70 o7 Bi6 Pass
£9.00 05 .70 070 ALY Pass
7400 <005 .70 070 018 Pass
7a.00 005 470 o s Pass
84,00 005 .70 ar A1} Pass
B0 0.5 70 .70 016 Puss
8,00 005 470 070 01e Pass
3,00 e a70 070 018 Pt
104,00 Loy 470 a7 Pass
108,00 oot 470 a7 Pass
114,00 [ 070 a0 Pass
1.0 051 470 0. [Pass
124,00 0,00 270 0.7 Fass
12800 000 570 A Pass
13400 ant <070 am Fass
136.00 -0 -0,10 (] Fass
137 00 000 -0.70 a7 018 Pass
138,00 000 070 (] 018 Fase
13600 no 0,10 0.0 015 Fass

LARSON DAVIS — A PO THVIEION
L1681 West k20 North
Prersas, 1T B401, Unineid Srates

T ii8-001
) Pagn 4 o o et
'
wnaslunauR
Carfificaty Numbar 2023001638
Gain
Gain meaused scoordeyg jo IEC GHIT2-2 2013 175 and 174 and ANSEE14-2014 Pant & 17.3 and 174
. Expundel
0
[ — Tort Rt B Fawer B (0] Upper eSS Steanlt
0B Gain .85 2390 .10 0,5 Pass
© 4B Gain, Lingartty L 30 4170 Ty Pans
0B Low Rangs 2400 030 B0 015 Pass.
OBA Normal Rangs 4400 .20 a0 18 P
~ Eud of measursment resalla—
Broadband Naise Floor
ok i 12 4205 Pt 3, 1.2
[e— Text Resule 411 pper limis (415 Tl
Acwight Naee Fiaor 2713 16,00 P
Cooweighl Noise Floar s 5500 Pass
Z-weigiht Nowe Fioor ExA L] FRoa Pass
~ Kl uf mosssroment revalis—
Total Harmonic Distortion
Musatsrad using 15-Octave titers
Wit o il B Koo L ) Upeper Ll 1) e R
Vimeestatuy (48]
10 bz Signal 13591 135,08 136,88 015 Pas
THO 46.52 -56.00 [T Pazs
THDIoN 5.4 800 ooty Pass

= End of messurvemem resslis—

LARSON DAVIS ~A PCR DIVISION
1681 West K30 North

Provn, UT H4401, Uraled Simies.
THE-GRE0001

SLARSON DAVIS

1000 25T W )

DA

lﬂﬂﬂ111ljﬂ7ﬂﬂtl

Cartificats Mumber 2023003638
Peak Rise Time
Pogk e tme perdormed oooteding b IEC SOE5S.2001 U.8.4 and ANS] S1.4:1802 [F2000) .44
Al 1] Diradion ] Tost Mot €8] G Tl (0B Upper bt ) T

" amy | Hmald
yaras 4 Segabve Pulse 13538 =m 138,81 018 Paza
Poaitivn Pulse 136.36 133,88 13588 015 Pass

3 Negative Pulse 131 3 13687 015 Psn

Pasiitve Pulse 134.04 13450 13688 015 Fasn

~ Enil o mrprenmnt et

Positive Pulse Crest Factor

200 ps pulse tests at 2,0, 12,0, 22,0, 32.0 dB below Ovaerload Limit
Crmst Fasior messured sstonfing i [EC 806512001 §.4.2 and ANSE 51 4:1983 (R2008] 84 2

At de |00 Crved Faitan Tiead Raai i) Lsints M) Fagrmniled Uiewstaiuty [37] Reauh
138,65 3 oo +0.50 05% Paza
5 ol 1,00 0163 Pass

10 ovLD +1.50 0151 Pass

12488 3 0.3 +0.51 0151 Pasa
L) 412 + 100 LRLES P

10 VLo +1.50 083 Pesa

i8S 3 012 L5 0151 Poes
5 EiRE] L£1.00 [RLES P

" 425 +1.50 051 Pasa

105.85 ] 013 0,50 0153 Pas
5 413 +1.00 0154 Fosa

10 a2 +150 LREES Prss

— End of messarement result—

Negative Pulse Crest Factor
200 ps pulse tests at 2.0, 12,0, 22.0, 32.0 dB below Overload Limit
‘Cres! Faciy monsured a4 i A6 {RINOGL1.£.2
Ampiradn 18] CronFactor  Trst Resbl (40]  Lissin ] Exgunded ncertalugy (18] et
136.85 a ovLD £050 016t Pass
a oo £ 1,00 st Puss
0 oD £ 150 0163 Pass
12685 a 040 £050 (AT Pass
L] 010 £1.00 8133 Pass
10 ovLD +1.50 018t Pass
185 3 11 £ 050 0163 Pass
£l a1a ® 100 0153 Pasz
10 a3 £1,50 0154 Pess
10885 3 o eR50 [BLF Pras
& o =400 [XTES Pasy
1 a8 =10 0158 Pz
B

LARSON DAVIS - A TCH DIVISION

1651 Weai K20 Narth [
Prawa, UT 611, United Seales LARSON DA"IS
TH-ERA-001 ASQB Do
ELEE LIRE L RLLUN T T
.
wnanslumun
Cortificite Numbar 2023003638
1/3-Octave Self-Generated Noise
ar
= =
i b o e
¥Fou
-
i @
..
.
o
w 0 1 ooeis e oo s
Fraguaney [Hi}
Thi BLM ls set mky mnge,
Frvauemey (e B
630 Pass
BAD Basm
10.00 Pasy
1250 Pass
16.00 Pass
2040 Pass
#5100 Fam
.80 Paes
40,0 Faan
50,00 Pasa
B30 Pass
80,00 Pas
100.00 Paen
123500 Pasu
160.00 Pasa
200,10 Prss
5000 Pasa
19500 Pasa
4n0.00 Pasa
500,00 Pass
430,00 fipsg
400,00 s
1.600.00 Pasn
138000 Fass
1,600,00 Pasn
200,00 Faas
250000 Pass
3,150.00 Pasx
400,00 Pt
£,000.00 Paes
300,00 Pass
£,100.00 Pt
1000000 Pass
12,500.00 P
16,000.00 Pass
2000000 Pass

LARSON DAVIS ~ A PCR DIVISION
1681 W B30 Novth

P, LT $48001, Uiried States
T16-534-0001
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Certificate Numbor 0210016325

~Enil of Heport—

Signetury: gk e

LARSCR DAVIE - A PED ONVISION

Wt K20 i,
P U it st s ey SUM SLARSON DAVIS
Tited-000] G LT

AT . Puge Kol THOI| 4177 B £}
.
wnaslunauR
Cortitigate Mumbr 2023003660
I atapton fa S with T presmpifior.
Calbrasion Check Fquancy. 100 He: Aslernos Soumi Pressir Level: 114 68 ra 20 gPa
Pariadic st vennis partormed in wcocsedanc wit] raceunas from 1EC §1673-53013 | ANSIABA 81 45004/ Parth.
Pamam approwi® for JET §1572-1 2013/ ANSIARA 51 4-20114Far 1 auccaasfully comuienad y Prysilshen-Tachrachis Burdessnaiol|
FTE) an 20071008 reference number PTE-1. 72-80MIE.
The saund level meter sutmilled for iesting successtully & 30 Aresl, A2014/Pan
4, far th somdiions e A ayciors wim gty meadabie. from an
i weporaisin fyr soprving the IEC 115
A0 T, 'MIN:@IWI»MWMNM!WHEC
BT 2013 | AMSASA 1 42014t 1, e st lnvel mutnr aubimtin for 1o ther clasn
BYATE-T 20TA 1 ANEVARA §14-2004Fan 1,
Sewndarils Uil
Frescripsion CalDale  Cal i Cal Hemnidard
Lirvsim Dhayin CAT281 Rewidunl frvrsssity Cuiifsraion WATNR09 A0 oo
Hart Sciesifie 262641 Temperaiuze Probe BICTRT R T R P (T
Laatnian Thivls CAL 2K Acmsstic Calitimine W21 AT [t
Larsin Dhayin Model £11 IW2H00T 240223 noTiNg
VT3 TTALS 142 imch Pepulssized Tressire Microphane 0230506 202441700 HOTIHS
SIS 1330 Ulers Low Disurtion G WA TA-20 [
Larsun Thavie 177° Preanplifier for Muded $3) Ty JEAORTH 20020 PUHHAATEY
Acoustic Calibration
Moasured sccondng to IEC G1672-3:2013 10 and ANSI 51.4-2H4 Part 3: 10
Messurerient st Menibt Lawer Linsht “pger Lmie | okl
e B e o i i R T
1000 He a0 11380 4,20 D4 Poes
Loaded Circuit Sensitivity
T Tint Rewuli Lower Limit Upper Limit Eipandeid L
e Ve e VP Wi V() Umeeriabety (b5
1000 He A5G 5244 B33 014 Pass
= Enil uf msryment reilis—
Acoustic Signal Tests, C-weighting
Mrasured according tm IEC §1672-:2013 12 and ANS1 5142094 Part 3: 17 using @ comparisan coupssr wil Unit Linger Tast
{ULIT) end referonce SLM wsing sk o for 10 IES BIGT2- 112013 5.5, ANSI 5142014 Part
1ES
Fapandeil
Test Teenuie Larwier Limit Fimi b s Reult
Frequimey |Hsf t ] Bpeied ] W Cppertha il i
325 2 £.20 <120 a.80 b3 Pass:
000 AT .00 .70 07 023 Pass
BOOD <18 -3.00 A58 -1.50 o Pass

= End of messarrment revuli—

LARSON DAVES - A BCH DIVISION

e oy U ©LARSON DAVIS

THo-tRa-0001

TEAHT

10001 B3 B 1

wnms'lu'anu

Calibration Certificate

Certificadn Numbar 2023003680

Cuntiier

United Avinlyst snd Engimevriag Conmbiant Cie Lo
M, NI ol Udamsuk 41, Saklumyit Hosd,
Mangehak, Fhra Khanang,

Manghik, 1260, Thailand

Moddel Number  LxT1

Serial Numbar  DOTFIHE Techminian
Tes! Ruwultn Pass Caittration Date
Calfbration Dus
#s Marufactures
Initial Candition Tempavatire
Description SourdTraeh LaT Clags 1 Hurnidity
Class 1 Soond Lavel Metar Static Pressure
Firmware Revision: 2404
Evalumtion Muethod Taxtod with:
Laman Davis PAMLATT. SN 0T7634
PCB 377BO2. SN 345212

Larson Dayis CAL2ST, SN 0108
Larson Davig TALZ0O, 5N BOTY

Procedurs Nismbar  DIN01.8384

Jncab Canncn
3 har 2093

nss ¢ +0.25'C

494 WRH +2.0 WRH
L] WPa  +033kPs

Data veportod in o re 20 pfa

Htandseds  Compliard
Cabriition Cenlficabs Trom procedure D000 1.B37E:

nctrds wihen comthined wiih

1EC 806512001 Type | ANSE 51.4-20%4 Class 1
1EC 66804-2000 Typa 1 ANSLSY 4 (FLZ006) Typa 1
IEC 812522002 ANSES1.11 {R2009) Class 1
1EC 012602001 Ciass 1 ANSE 51,25 (Ra07)

IEC 836722073 Closs 1

ANSESTAD (HA007) Tyoo 1

Imsising inbr cortfien #ut the insrumet destrbed ot Mot o exceeds ol specilications as sisted in the refetenced procadin
]

lirdste arftermise rooted), 1 Fas enn

Soysdien of Linita {51}

Ihrcaagh the Nufonsd Insttule of Btanderds and Teckrolngy (NST], ar ofar natdonal sedaaremant ialilaed, anid mees the

recuirements of IBQIEC 1702523017

Twws puirts mised with 8 3 She unsertaintes cofes do it fal within e labmrstury's acope of sceredistion,

Tha qualiy
ot irilee s i
oty M [ ol the e dhin b1 L, tie, wte. Such ol L
the cosinmes 2 nesded
LML A
“cevamage facsier of UPeATHELy 1 axsewR Ui sponded unmsnsnty st

g (=21 hans bt apped
uppremimalaly 18% confidence kvl

This rmpart may | excepl in fdl,
troem the nrganization nnmn this rogort

for thie putfication of m sppoaved stirect i dbtned in wifiig

Gomnroion dats from Laman Gmvie LeT Manus for SoundTradk LT & SaundEspont Lad, 77007 Fey O Booporing Frmwanm Yamon

405 Ma0010

For 14" microphones, e Lisson Davik ADFO24 147 1o 15 ddagior bt ussd wib 9 calbmion and fe Lanan Davis ADFDM3 147 10

LARSON DAVIS - A PCR DIVISION

1681 Wior 520 Nl
Pranvu, LT 6l Uimiied Stmes.
Tli-sda0n|
RLLLAS LB B

Gartificate Numbar 2022003560

Self-generated Nolse

Mesmssuret acoarding i 1ED B187T2-1:2019 12.1 mnd AN 81.4-2014 Part 2 11,1
Memmrsmant “Test Stomatt Julty)
A-walghtsd 4255

= End of messurement resuiis-

SLARSON DAVIS

880 2405 B 1]

wnenslumunu

LARSON DAVIS - A PCB DIVESHON

1681 West 820 Noh - =

oo, UT 4601, United cates D =
ThenB4-0001 o
WA A Page S ald
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Calibration Certificate

Cartificate Number 2023003636

Cuntemar:

Umited Anatyst st Engimeering Convsliant Co La
M, HY Sl Uik 41, Sobbuyit Rl
Mgk, P Kinnung,

Banghak, 10260, Thadten

Mol Mumber  LaT1 Procedure Number 000018378

Sorial Mumbar D007 Tachnician ety Canpan
Toet Rwsisiin Pass. Cafibration Date 21 Mar 2023
Calibration Dus
Inifial Condition  As Manutecturad Tarrjuaritirs 2Es W seEe
Daseription BoundTrack LT Claa 1 Huriedity BIZ %REH =20 %RH
Class | Sound Layel Masar Static Pressurs Bi1Z kPa 2010kPe
Frmwte Revison 2,401
Muthod Tesied ele ¥ Larson Dinvia PRALIT1-SM DTYB3E a0d & 12.0 pF sapacitor & simulate
micraphang eapactance. Data repaed in 06 rm 20 4FA Eswuming & micophens semstiily of 50.0
P,
Standards  Gompllant to anit tha following stndanta whan cambnad win
Cafitatien Certificate fiam procadine D000 0384
BT RDGR1-2007 Type 1 ANE) 5142014 Class 1
1EC G0N 2000 Type 1 ARSI 57,4 (RZI06) Typa 1
IEC 01282:2002 ANSI 51,28 {R2007)
1L 618722013 Claws 1 ANSI 51,43 {RA007) Typs 1
IEC 81200:2001 Class 1 ANSHE1,11 [RID08) Clags 1
Iasuing lat o s o pteods
I Ul ) I Araceatie o
Fesiigl tim Hotiorad Ik of 5T], or other Frden
Fnauinmanta of ISONEE 17135 3017, Tast points marknd s i ok tall within

e o necruillation.

Tha quaiity syshem iy registeced 1o 120 012015,

This ! ol ha wral under stanclas nd i ol ok aay samplng plans 1
anmplete made for in unn, time. ain. Euch alowancss would b mda by,
s cumtareer o nesdud,

-.....Jnum-uunmmmumnmmm; »
g oo =2y b unoerisity =
apecuimainky 05% comtiaren b,

This report may not ba ieprodured, ot i, unkoss parmission tor $ publcation of an s alisiet Is stbvned b wiing
fram the organzation lssung this report.

‘Comettion dais from Larson Davis LT Ml for SoundTrak LaT & ScursdEsper! Lat, (7007 Hev 0 Supporting Fimmswan Yirsios
A0S HI8-D810

Cainration Oheck Frecuancy: 1000 Hz: Rafemncs Sound Prasaura el 114 68 e 20 0P

Certificate Numbar 2023003630

Etundarils Vel
Tescription CalDaie  Cél Dun Cab Standard
burs Sciennidie 226-H Temperati Probe WS I00IA02 AT
SRS 15360 Ll Luw Desiirthon Cenerstoe DAz 1300 EI-15ae ITILE

LARSON DANVTS < A TCB DVISION
1681 Wina 520 Nowth.

Prove, UT #5001 Unlted Sires.
TIE-fika-000]

LARSEN DIAVIS — A R DIVISION

@LARSON DAVIS

& FCH DINEION

AT I A401 Raw (1
.
wnaslunauR
Certificate Number 2023003638
Z-welght Filter Response
u b
n

ar “

4 — an
§ 03 i
w e — - g

01

y= . = w E

& s
28 \\ "3

a0 .

1 " AL {5 rooon oonm

Frequency [Hz]
— Nl W Owmiabn o Loy Lo e L e Lirnit |
Electiical ggnal st of freguenty 323 et AN 1420014 Part 3: 13 far complisncn 1o

IEC BTET3-1 2043 6.5, IEG%!Waims!z,@cmmammsurmmnl ana 82 1, ANSI 51 42114 Part 1: 54
Woepanded

Froquosey [1x) T Wowh (B Deviacon (4B Lower Bt 0N UpperBeld4B) Ly et
en 043 043 -1t 033 045 Pamn
8310 0,08 -008 030 030 05 Pass
RELT A4 o4 .30 L3t .15 Pass
28111 0.08 .06 0,30 nan 015 Pass
LR 0,03 003 0,5t 8] 098 Pass
100005 .00 a0 0.3 03 0.5 Pass
1,.995.26 .03 003 4.3 o 0.8 Fass
38807 -a.02 -002 Bl ) nan 015 Pabs
7.843.28 Q.00 nao 0,3t nag 0.5 Pass
15.648.93 .08 008 04T nae 0.15. Pass
18,862 62 37 -0ar 041 nat 045 Pass

= End uf messurement resulis—

TARSIIN DAVIS - A PCB THVIBION.

1681 West 820 Norh
Prenvdy, LT R4601, Unntieal Soates
Tib-6BA-0001

M-I AR m

®LARSON DAVIS

EHIOL BT R 1)

wnms'lu'anu

16| Woat K20 Nordy
Prown, 1T B Uneted Sses

®LARSON DAVIS

265840001 o e
MIERTTIA Page 2ol b oL ey O
wnanslumun
Cortificate Murmber 2023003656
e ot L EM 000 He
i! 5
%;: o DO I e
b
Luval injacind (48]

L Lot — I e

Bt

6 and ANS) 5142004 Fart 3: 16 for cumplisscs b |ET §1872-12013

pertor
68, Iﬁﬁmmhllﬁcﬁmml M!i 4mﬂ£ AL 8142004 Part 0.0, ANS) 5343 [REOGT] 0.2

Eapanded
Level [dnj Eoper 4] Liwes e 48] Liper Bt a5 nteainty (48] el
470 [t .1 ] 016 Pagy
3800 A48 0.0 a7 016 Fasy
30,00 233 a7 a70 016 Fags
Ao 0.z 0.7 070 016 Fams
4100 023 k] 070 16 Pags
4240 a2 010 a.70 016 Pass
4100 [XL] 0.7 07 o7 Pasy
44,00 o1 0.1 0.0 ot P
800 w10 0.7 070 nie Pass
ABO0 on 0,70 oo o1 Pags
AT oy a1 oo 018 PaEy
sl L] 0. 0.7 (0] Pass
A0 LE] -0.70 070 016 Pass
54.00 00 -0.70 a7 06 Pass
5900 a5z o7 070 16 Pass

O oz -0 oo W16
00 L] -0.70 o7 016 Pass
7400 a0z .70 o7 06 Pags
7800 a0 0,70 o 0 Fass
14.00 062 .70 (5] a.10 Fas
BEO0 oM 070 070 018 Pass.
94,00 o 470 ot .18 Pass
25,00 006 070 oy 015 Fass
104.00 0,06 470 (0] 015 Fase
10800 0,06 070 0 015 Pass
114,20 0.0z -0 o 0,18 Pass
a0 [eErg 7o oo a4 Paz=
124.00 0 0.0 0.7 0,15 Pass
14800 014 070 o 0,15 Fass
134,00 o 7 070 018 Pass
13600 nod AT .70 018 Pass
137.00 0 470 wrn 015 Fass
136,00 0 470 0.7 015 Frss
136.00 034 470 70 015 Frss

— End of messurement ressin—
LARSON DAVTS - A PR DIVISION
168 Woe 8205 N

Py, LIT S0, Unltest Geaies
T16-684-0001

MLLETI S

®LARSON DAVIS

0001 KT A

wnam'lu'muqu



Cartificate Numbar 223003636
Peak Rise Time
Faak tiwe time certormes socordng 1o (EC G0651:2001 §.4.4 and ANSS 51.4:18083 (RI006] 844
inwraiban : Expanited
Ampliude |41 sl Tt Resubt fi  Lawerfmis [0} Upper it fats) Jaial sl
137.88 40 Negsive P 13521 13274 13574 016 Fass
Pusilive Putae 13521 13373 13673 015 Fass
30 Negatos Puls T 13374 13674 215 e
Posilive Plae 13425 13373 13673 015 Fass

= End of mesvurement resuhs—

Positive Pulse Crest Factor

200 ps pulse teals at 2,0, 12.0, 22.0, 32.0 dB below Overload Limit
Crual Factoy ranscend decending lo 50 A0H51 2001 0.4.7 und ANST 3447083 (RI00D6] 84.7

Mgt IR Tiee Vil Tieal Woeaiali [10] iy i1} Epainibed Uincwrtaiidy [E5] Teaiilh
13685 3 oo +0.50 08¢ Pass
& oan 4100 054 Fasn

0] oD +1.60 016t Pass

12685 3 i 40,50 [EERS Pasy
B o4 41.00 [RL.ES Fass

0 oD 4160 0981 Pass

B85 3 013 1050 0351 Fasn
5 0 4100 0464 Fass

° 008 4180 0151 Pams

108 85 3 215 2050 0154 Pass
5 043 +1.00 046§ Pass

0 atr 2450 0151 Pass

— Esil f medsaremen reiul

Negative Pulse Crest Factor

200 ps pulse tests ot 2.0, 12,0, 22.0, 32.0 dB below Overload Limit
Cresl Factor messured sccorling to £C 606512001 9.4.2 wnd ANS! S1 41853 (R2006; 0.4.2

Ampiinde (4] LCrest Factar Test Begudt [0 Ll (i) opanded Uneoriaingy [l Renntt
MRS A ovLD 200 061 Pass
5 oWLD 21.00 RT3 Pass

0 (LN =140 [FATH Fass

12688 2 =043 +0.50 o Fass
5 013 2 1.00 164 Pass

10 D +130 st Pass

1686 3 14 +0.50 PRLTS ]
& <014 £ 1,00 [R1.% 4 Pass

10 ooo £ 150 [R1E3 Pass

106.85 3 015 £0.50 (31 Pagg
.3 EiRTS 1,00 [[RIL%3 Fass

1w T 1,60 0162 Pass

— Bl uf smessurenent nesnlis—

LARSON DAVIS - A PCR DIVISTON

1651 Wst 830 Kol
Puava, UT #4601, Untted Saaics ’U‘RSUN Dlvls
TheERA-0000 it
ETES TP Pagy Sai & TV BT e )
.
wnaslunauR
Cartificate Numbar 2025001836
113-Octave Self-Generated Noise
=
g =
=
! ” M"‘k‘"“
2w
i
i '
N i 104 A e
The SLM bt o 0 e e
Frequency [iks] Realt
630 Pass
00 Fagy
10.00 Pass
1280 Fam
16.00 Pass
20,00 Fans
2600 Pass
3150 Pass
40,00 Pass
5000 Pass
B1.00 Pass
80,00 Pas
10000 P
125,00 Pass
180,00 Pass
200,00 Pass
260,00 Pom
2500 Pass
400,00 Pas
500,00 Pass
630,00 Pass
80010 Pass
1400000 Pasa
1.250.00 Pass
1.600.00 Pass
200,00 Pass
2500.00 Piasa
316000 Pisss
4,000.00 P
£000.00 P
300,00 Piass
£,000,00 Pass
10,000,00 P
12.500.00 Fass
16,000,00 Prs
20.000.00 Pass

LARSON DAVIS - A TCB DIVISION
161 West €200 Mok

Privva, UT #4601, Unisnd Seatey
Tla-s8d-1001

SLARSON DAVS

T A58T v (1

spaITrI=m

wnm's'hianu

Certificate Number 2023003838

Gain
G measuted nocordng tn S §1672-3:3013 17.3 and 174 and ANSI 5142014 Part 31173 and 174
Eapnsed oo
Mesmirgment Test Btesubt (48] Eower limt (48] Upper limi (48] S it
0 d8 Gain 0585 380 M0 016 Pas
0 0B Gan, Linaarky 4,13 40,30 4170 016 Pass
©8A Low Range 4,00 9180 8410 BAS Pass
OBA Nural Hargn 81,00 83.20 B0 015 Pass
— K af messiirement pevalie—
Broadband Nolse Floor
mesmuned accondng to 1E ET2-32010 11,2 m StA4Fr4 Fank M2
Meuniaremient. “Test Resalt iR Upper timle || [
A-weighl Neine Fioar nm 36,00 P
Cownlght Nolea Flane 2670 3500 Pass
Z-waighl Noiss Floor Fiae 3@.00 Pasn
— Kl mnirsment pevilii—
Total Harmaenic Distortion
Measures usrg 113-Octen fiters
Mesanremest Teneb (@B} Lower Linis (41 Ugier it (5] Eepinist Rl
Uncertainty Jdlf] !
10 Hz Signat 135,78 13506 130.85 045 Pass
THD -B7.22 -58.00 (TR 4 Pass
THIWN - 5620 By Pass

— End of measuramen results—

LARSON DAVES - A T DIVIEION
1681 Weal 520 Neeth.

Prove, UT B3804, United Staies
The-hH4-000L

SLARSON DAVIS

TN ST e 11

B RE ]

wnenslumunu

Cortificate Numbar 20230036340

~ End of Repart—

Signatiry:
ISRAGR DAV ~ A PCD DIVISION
Prown, U b1 i S ©LARSON DAVIS
TiE-LRARKIL gl o]
ET R T Page Nal i 1PN ST R 1

wnm'z'lximuqu



TECHNOLOGY PROMOTION !
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
C 18, SUANLUANG. SUANLUANG BANGKOK 10250

DS

SOCIATION (THAILAND-JAPAN)

20 FAX.0-2719-9484

NSC.TISITISI7025
GALIBRATION 0008

CertNo.. 23CH1487
Page: 10f3

Certificate of Calibration

Equipment :

Manufacturer :

Model :

Serial No. :

1D No. ©

Condition As-Received:

Received Date :

Calibration Date :

pH Meter

EcoSense

PH100A

JC03354

UAE EFM.083/2562(ENV.pH 03/62)
Used Item

21 November 2023

22 November 2023

r@ :

Cert.No.: 23CH1487
Page.: 20f3
Condition of this calibration result
1. Reference Standard Instrument  : -
Instrument Serial No.  ID No. Cert. No. Due Date
1) Document Process Calibrator 54030049 130RC116 23E2802 27 Aug 2024
2) Ref. Standard Thermometer 4982054 110RCO044 231908 26 July 2024

This cerlification is traceable to the International System of Unit maintained through:-
- Technology Premotion Association (Thailand-Japan)

2. Certified Reference Materials

The measurement results are traceable to Sl through CPA chem Ltd,

ANSI-ASQ National Accreditation Board, Accredited No. AR-1835

Buffer Solution Manufacturer Lot No. Exp. date
pH 4.008 CPA chem 913598 14 July 2025
pH 6.985 CPA chem 913599 14 July 2024
pH 9.997 CPA chem 940106 02 Nov 2024

3. This certificate is valid cnly to the item calibrated on date and place of calibration.

Reference : 2311-0720WSC-1 Calibration Results
Submitted by : United Analyst and Engineering Consultant Co.,Ltd. Function : mV Measurement
3 Soi Udomsuk 41, Suknumvit Road, Performing standard curve by Fluke at pH (4,7)(7,10)
Bangchak, Phrakhanong, Bangkok 10280 Nominal | Standard Uncertainty of | Coverage
Ambient Temperature : (25 + 2.5) °C Unit Under Value Voltage Actual Reading Measurement factor
Relative Humidity : (50 + 15) % Calibration Input (smv) X
Calibration Procedure : In - house method pH mV mV pH
- CP-CHS5 by direct measurement with standard pH Meter 4.00 177.48 177 401 0.58 2.00
voltage calibrator and direct measurement with S/N.: JC03354 7.00 0.00 0 7.00 0.58 2.00
certfied reference material (CRM) 7.00 0.00 0 7.00 0.58 2.00
- GP-CH8 by with standard t 10.00 -177.48 -178 10.01 0.58 2.00

Warakomn Lemgaglrakul

Approved Sign. Eory

27 November 2023

Calibrated by :

Approved by :

(%smmip Meangmai
() Warakorn Lerngagtrakul
() Ponpan Paipim

Issue Date :

The Uncertainties are for a confidence probability of approximately Y5%

This cernficate may not be reproduced other Gt in full exceps with the prior wiitien

Approval af the head of Carporate Services 3 - Equipment Calibration and Testing Services

S

lﬂﬂﬂ"ﬁhjﬁ‘)ﬂf]ﬂ

wnaslumunu
41191352

A 0061266

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
Cert.No.: 23CH1487
Page.. 3o0f3

CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES
Calibration Results 534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250
Function : pH Measurement

Performing three buffers standard curve by using buffer nominal pH (4,7)(7,10)

TEL. 0-2717-3000 FAX. 0-2719-9484

Unit Under Standard pH Actual pH | Actual mV Uncertainty of | Coverage Cert.No.: 23TW174
Calibration Buffer Solution Reading | Reading |pH measurement| factor P; : PR
(mv) () 3 ge.:
PH Electrode 4.008 4.01 174 0.0085 2.05 . .
[S/N : 230906SIA605377 6.985 7.00 -2 0.0098 2.00 Certlﬁcate Of Testlng
6.985 7.00 -2 0.0093 2.00 Equipment : DO Meter
9.997 10.00 -177 0.0092 2.00
Manufacturer : YSI
Eunction : T Model : Pro 20i
(*) Without adjustment Sarfal Noi {6H110495
This equi was with Te Probe; x ‘
- Model : - ID No. © UAE EFM.200/2561(ENV.DO.04/61)
- Serial No. : 230806SIA605377 Recelved Date : 25 July 2023
Dimension of probe;
- Length : 110 mm Test Date : 26 July 2023
- Diameter 12 mm Reference 2307-0788WSC-1
-l if
mmersion Depth -~ ____ 100 __mm Submitted by : United Analyst and Engineering Consultant Co.,Ltd
3 Soi Udomsuk 41, Sukhumvit Read, Bangchak,
Phrakhanong, Bangkok 10260
Callbr_ahon Standard UU(? Error Uncertainty of | Coverage Laboratory Condition : Temperature (255 )°C
Point Temperature Reading measurement factor Humidity (50 £ 20) %
o o4 o o4 Y -
() el (c) (c) (z°c) k Test Procedure : In - house method : CP-CHY
250 25.002 251 0.098 0.13 200 by Comparison Technique with Azide Modification Method
30.0 30.001 301 0.099 0.13 2.00 .
35.0 35.003 350 0,003 013 2,00 Tested by : Walalak Sirithean

Remark : - UUC* = Unit Under Calibration

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

-000-

tona TR

Approved by :

( ) Malee Butkruea

(/) Saithip Meangmai
() Warakon Lemgagtrakul

Issue Date :

Q
San

Approved Signatory

27 July 2023

onasluaauau
s 0320266



Cert.No.: 23TW174
Page.: 2 of 2

Condition of this result of calibration

1. Reference Standard Instruments
This certification is traceable to the International System of Unit through the reference standards

laboratory of Industrial Calibration Center, Te 0 1otion (Thailand-Japan).
Instruments Serial No. ID No. Certificate No. Due Date
1) Burette - 130BU10 23CG1172 22 Mar 2025
2) Balance 1126143764 140RCOC4 22MMS0 20 Sep 2023

2. Standard Material -

Material Manufacturer Lot.No. Assay
Sodium Thiosulfate pentanydrate Merck AM1763316 100.2%
Resuilt : Di: Oxygen Meter Adj With Air 100 %
Dissolved Oxygen Probe No.: 18H100129
Titration Method DO Meter
Standard Deviation
(Azide Modification Method) Reading
(mg/L) (mgiL) (mg/L)
8.18 8.18 0.0045

This reporl was certified only for the instrumenl we tested.It is allowable to use for study
the system efficiency, The environmental impact control and present to organization it may concerned
Intend to use for advertising and referral purpose is prohibited This report may not be reproduced
other in full without written approval of the laboratory

-00o-
/)
ek
wnaslumunu
21173159
Equipment - DO Meter with Sensor Cert. No.: 23LM123
Condition As-Received :  Used ltem Page.: 2 of 2

Reference : 2307-0788WSC-2
Procedure Used :-
Calibration were conducted using in-house calibration procedure CP-OT01 according to comparison with
Industrial Platinum Resistance Tl ( IPRT )into T Bath
The temperature scale used was based on ITS-90.
Condition of this result of calibration

1. Reference standard instrument:-

Instrument Serial No. Cert. No. Traceable Due Date
1) Digital Thermometer 2188080 2211285 TPA 21 Oct 2023
2. This certificate is valid only to the item calibrated on date and place of calibration.

3. This certification is traceable to the International System of Unit.
Remark : TPA : Technology Promotion Association ( Thailand - Japan )

Result of Calibration (*) Without Adjustment

Function : Temperature measurement.

This instrument was with sensor, S/N.: 18H100129

Calibration| Immersion Standard vuc* . Coverage

Point Depth Temperature Reading Error Uncertainty. Factor
(C) (mm ) (c) (C) (C) (+C) L3
25.0 100 25.009 24.8 -0.209 0.16 2.00
30.0 100 30.010 29.8 -0.210 0.16 2.00
35.0 100 35.009 34.7 -0.309 0.16 2.00

UUC* : Unit Under Calibration

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a
coverage faclor k, providing a level of confidence of approximately 95 %.

-o0o-

L

wnaslumunu

a 1173064

TECHNOLOGY PROMOTION ASSO

CORPORATE SFRVICES 3: FQUIPMENT €

PATTANAKARN ROAD SOI I8, SUANLL
TEL.O 000-29

Certificate

Equipment :
Manufacturer :
Model :

Serial No. :

ID No. :

Submitted by :

Location :

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

AC Line Voltage :

Calibrated by :

Approved by :

JANG. SUANLUANG BANGKOK 1

TION (THAILAND-JAPAN)
IBRATION AND TESTING SERVICES

NSC-TISITIS1T028
AX.0:2719-9484 CALISRATION c0ve

Cert. No.: 23LM123
Page.: 1 of 2

of Calibration

DO Meter with Sensor

YsI

Pro 20i

18H110495
UAE.EFM.200/2561(ENV.DO.04/61)

United Analyst and Engineering Consultant Co.,Ltd.
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak,
Phrakhanong, Bangkok 10260

TPA On Site Calibration Laboratory

25 July 2023
27 July 2023
(26:10)°C
(5030)%
(220:22)V

Preecha Hlahib

Ot

Approved Signatory

() Pornthippa Tameyakul

{ ) Malee Bulkruea
(/) Suwit Imjai

Issue Date :

4 August 2023

The Uncertainties are for a confidence probability of approximatcly 95%

d other thaz in full, exce

s 3+ Equipment C

wnanslunug
A 0056826

S,

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) M

CORPORATE

534/¢ PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 102

TEL 0.

Certificate

Equipment :
Manufacturer :

Model :

Serial No. :

ID No. :

Condition As-Received:
Received Date :
Calibration Date :
Reference :

Submitted by :

Ambient Temperature
Relative Humidity :

Calibration Procedure:

Calibrated by :

Approved by :
(V) saithip Meangmai

() Warakern Lerngagtrakul
() Ponpan Paipim

Issue Date :

The Uncertainties are for a confidence proba

cenificate may not be reproduc

RVICES 3: FQUIPMENT CALIBRATION AND TESTING §

RVICES

o
i

NSC-TISITIS17025

7300029 FAX.02719.9484 CALIBRATION 0008

Cert.No.: 23CH1228
Page.: 10f 3

of Calibration

Conductivity Meter

Ysi

Pro30

17A102921

UAE.EFM.123/2560(ENV SCT.03/60)
Used Item

26 September 2023

28 September 2023
2309-0882WSC-1

United Analyst and Engineering Consultant Co.,Ltd.
3 Soi Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanong, Bangkok 10260

(25 = 25) C
(50 = 15)%

In -house method :

- CP-CH6 by direct measurement

with certified reference material (CRM)
- CP-CH8 by i with standard

Saithip Meangmai

Sl

Approved Signatory

2 Oclober 2023

v of approximately 95%

4o

prior written

sting Services

3¢ Equipment Calibration and

onasluauau
A 0053078



Cert.No.: 23CH1228

Page.: 2 of 3
Condition of this result of calibration
1. Reference Standard Instrument -
Instrument Serial No. ID No. Centificate No. Due date
1) Thermometer 1963878  130RC095 2311051 05 Sep 2024
2) Ref. Std.Thermometer 4982054 110RCO44 231908 26 Jul 2024

- This Certification is traceable to S| Throught Technology Promotion Association (Thailand - Japan)
2. Certified Reference Materials :-
- Conductivity calibration solution, CPA chem Ltd., The measurement results are traceable to Si
through CPA chem Ltd., ANSI-ASQ National Accreditation Board, Accredited No. AR-1835

Conductivity Solution Manufacturer Lot No. Exp. date
1413.0 uSicm CPA Chem 913596 14 July 2024
12.880 mSicm CPA Chem 913597 14 July 2024

- Control Ci i ibration solution by Water bath (25:0.1) °C
3. This certificate is valid only to the item calibrated on date and place of calibration.

Function : Conductivity Measurement
(*) After Adjustment at 1413.0 uSicm
Conductivity Electrode Serial No.: 17A100315

Standard Before Adjustment After Adjustment Uncertainty Coverage
Conductivity Solution UUC~ Reading UUC* Reading of Measurement factor
(%) k
1413.0 uSicm 1271.5 uSicm 1412 uSicm 9.2 uSicm 2.00
12.880 mS/cm 10.11 mS/cm 11.52 mS/cm 0.086 mS/cm 2.00
Remark - UUC* = Unit Under Calibration

enaslumu
a 1182330

NNV ATTVE INSTRUKIENT CALTATION LA

IRV AT

ETILREN] (0 LTI HEAL GV PICE

T SERHIARDIS | TAMION ARG AT,
AREIEE FHANE BT SARIUT FATAN THONFOCT 140 THAL A%D WECTimrm ey

‘ ER R TERaTI
TEL: §1abt21 81 A a2 10 T4

Certificate of Culibration
Custemer Cortificate Mo ¢ LI-TIAAR4
ari LIRITED AMALYST AN ERGINERRING Reyuest N1 Rayg- 20111000
CONSULTANT COLLTD.
Kddnis 0 S Uldomaik 41 Sl W, Hamgchak, rakemong, Page 1 12

Hanyhuk 19764

Uniy Ussdter Calilwation Dessils

Calibration Paramees ~ Tempersiure
Srnatmisnicnt Nare Themal Emvamimeat Moniie R Calibration -~ 20 % g0 4l
Mesuaciirer i Type dFSetar -~ WTTH

Muded Qraz Serip Demetet bmm) &5

seral Mynihe TN Caliiaion Poisicn () © - 675
Busalubon arY Insinunces Staius Vs

11 Numhes UAEEFM 0792541

Calibwatbon Knvirssment snd Detalls

Temperhine AR
Famdity SEWIH £ 1550
Recoived Daiw 11 Ocacber 2023
Cafibrted Duwie T Cloniber 2003
Culibmtion Priodees © Jiibossé bl CE-TINA00 by Comps it Stamdardd Thermomse
Uil il S, CINUANGINGA), Madal: U1 TN, 53

00047, 103 n2-TPM Which wes calibrnesd ooy 27 Febasiry 2003, Caldwataon Ceniflone Mo QRI3-
et
Tracrabiliey This Cantificat by treablie w1 81 Uait Grmgh Quality Rehinrm O, Lk, MSCONSC Avensdiation Mo

Cabbewmon 1297

Pate

The reporfed unsenainty is bused oo stuncland uncersinty maftplisd by she Uoversge Facus (2, fal confidsniy

npprinimaeely 92 Y.

Apewvad by e
Mr. Noppodkm  Lsangan
Tex: | Manager
Bkt Dt = 17 (it 2021

Cert.No.: 23CH1228

Page.: 3of 3
Calibration Results
Function : Temperature Measurement
(*) Without adjustment
This. was. with T Probe;
- Model PRO 30 COND-T
- Serial No. 17A100315
Dimension of prebe;
- Length : 95 mm
- Diameter : 25 mm
- Immersion Depth 90 mm
Calibration Standard uuc* Uncertainty of | Coverage
Point Temperature Reading Error Measurement factor
(‘c) (‘c) (‘c) (‘c) ("c) K
250 25.003 247 -0.303 0.13 2.00
30.0 30.004 29.7 -0.304 0.13 2,00
35.0 35004 34.7 -0.304 013 2.00

Remark : - UUC* = Unit Under Calibration

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

-00o-
Suflio
-
wnanslunauR
a 1182389
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IRNEYATIVE INSTRUMENT CALIBIATION LA

TSN ATIVE BRETHUMENT C0, LT0, $EAD P

T RIS L SO0 AR TENA RIS || TAMIMN AR ARG
AREPHCH BEAREE ITILL AT PRANAS FIEVINEE Ida () ailasn
THL -2 S | A 21 10T

Certificate of Culibration

Cmstnmer Certificate No = TFAFM- 144
Name © UNTTHD ANALYST AND ENGINEERING COMSULTANT COLLTIY, Wequest No 1 Wng-2023-1 509
Addidresy 41 Sni Litomsuk 41, Sekhummat Houd, Banprhsk. \rekmong,

Hanghok 102041
Unit Under Calitwration Detadls
Mugssuramani bem + Primary Flow Calibeams
Mirnifainzer LTS
Mudel L As Samor Madel : -
Serul Nanher A0 Seaon Serml Numbwr - -
i

Losgaon uf Califratin AR 4 AT VELOCTTY METER
Calibrutinn Enviresmest and Detadls

Femperaium L P
Hhaniliry, + 35 %RA1 4 20 WitH
Hasnmelric Pressure 1013 B S 10 i
Ryl Drile 18July 2023
Calibeation Thre by 1023

Calibration Proedure . lerhiss methind C1% AFMAF by Conarisos tochiigue i Ssndsed Primary Pl Calibrsor

Weliremee Stamiird Mudet Seriul Nomber | Travbly T i o
‘At Flm Meter Gilesior 3 Semdard flow Sensilye 11 July 2024
Temperanum meter Gl 0Ty Grebem | 27 Febroary 2154
[— RO A = Monemher 7025
Tracrabisity
Thin Cerificate 1 1 init thringh Senidse A3LA cesecinalin Mo, 384301
Mot s
Ve seortid uneestulnty i iplicd by the € & =2, privading & Wl uf gnfifmoe

approximasgly 95 %,

Calitratlon Ty : M Appreved By nin
Mr. Nuppodos | mogeer M. Paci Mathavors
Hiervice Calibwation Enginesr Culitmtiom Engineer Supsrisar
235ty 203
fal, q .
Mm;ﬂlﬂ-ﬂl Aev, 04 msur: GBDD?;JUQ“

TECHNOLOGY PROMOTION ASSOCIATION (THATLANDLIATAN) S
COMPORATE SERVICES 3t EQUIPMENT CALIBIRATION AND TENTING SERVICES w
I8 TATTANAKASN ROAD SOI | SUANLUANG, SUANLUANG, IIANGREK 10050~ Szmnnd
TEL (471300024 FAX, 0-2710-0484 S

Certificate of Calibration

Equipmant Diwl Tharmn-Hygmmesar
Wil Dssiger This cectificate may rof be reprmdaged alher thanin ful,
‘macapt Wi th pritr wiitten appal of the fead of
Mt | - Compomte Senices 3 Equpment Catbeation and Testing Senvices
Serinl Mo.:
10 Now: UAE ANV 1302550

Condition As-Received: Usad am

Received Date: 26 Moy 2023
‘Calitration Date: a0 May 2023
112 00 Jana 2023
Roference: 2306-0919WSEC Submitted by:  United Anaiyal end Erginesdng Consultant Co, Lid

Amblont Temperature: | 25+ 3§ 0

e i (804 307 X 81 Bl USome0k 41 Ssnuml Ros,

Bangehak, Pivakhencrg,  Banghsk 10060

Procedure used:  Calibraton warg conducted using in-house calbration procedure CP-HOZ accarding % comparsan
with slandard eiited mirmar sersor for humidty maasurement lunclien snd comparnisen with standard

b dor funitice It fiumisity | semparatues chambear
Condition af this sesull of caliboation
1 Hofarnon standards nsinimants
Ingtrumant Madal Sarial o Certificate Ko, Duse Datg
1) Hyaio-n Daw Painl Meallon 512 2300105 ELr] a2 fug 2023
2) Hunchekl Thermametsr Wilh Sensor 1523 A0S 30 18 Mar 2024

2The corificatn (s vald only & the ilnm ceibrated on daie ani plece of calbmton

.This Certification is stk fo e ek Systern of Unil mantained oot -
“Hasiemal Insitute of Standards and Teshnalagy (NIST] . The Uniled Shsken of Armericn
~Tecrnclogy Pramotion Association {Thatiand-Japen], NSC-ONST Accrediied No. Caitistion 0008

Callbrated by :  Somehal Durmwor Approved Signatory < ﬂ

Izsua Date ; 07 Jura 2023 1 | ot Wisswwanjin
[ ] Permibipan Tameyaku
[ I¥ipam Tanfiyawith

enaslumuAl
g 0316274

INNEVATIVE [NSTRUAMENT CALHRATION L AK

INSEVATIVR ISETIUMENT £, LT HEAR IR

T30 RN L, ST SASTISAROIS 11 TARBIS 1A SE AT

AR RIE AR PSS FILAKAN ROV IGCE 1440 THAILAND
UL 2 e § PN w2 e T8

et No T4 TR-144

Hogquest Nn | Ra-2023-1 500

Wesult of Callesaion

Teoperubery Frosmme sTn e Errur Uncortaisty
] [k (Lmin] (Linsin} (L) (Limin)
Ban QULE S oo nogn .o oo
an o 050 nes LR ooy
2540 ([ wiol wik 0,0 0003
1540 ([ R} azm 0n 0000 {100
75,40 151 QA 1,309 0000 ot
7540 ¥ 1] 1,00 1004 0000 o
150 1 1707 1704 i i} 0z
pLE T} (L1 10m /008 0.0 alze
sm o0 R yom o.a% ane
pLE 1} o, 4.001 00 LR anss
253 1001.79 S0 sa1 {0 [
Note STT0 : Stamband LIUC | Linin Lindee Calibration
- LT R PR e — A
Flaw e fur i
Pret  Tamea
2ad ref X — X —
Qm Q Peet Tee
where Q= Fluw R 1= Al Pressus 1= Atwciute Temperaiurs
Wiz = Megsrrment Conddlnn s = Sindand T ndlilo
* it avereilied
Enil of Certifieats
.
Tt renab L] il i bl itk ot el i i
FDAFM-L o 0O ettt 9 nlm?uz
Cart. No.: 2341200
Page.. 2 of 2
Bayult of Colllration;: Baforo Adwstmant
Function: Humitity Massuramant
Relerence Standard uuct Uncartainty
Tomperature  Humidity Beading Erroc G Maptosan
(53] (WFRLH} (RALH) WRH-} [+%RH)
250 401 48 78 1.8
250 600 63 £ 17
=0 80,0 76 A0 18
Result of Calibratlon:- Aftar Adjustmeant
Function: Humidity Musssurarment
Relerence Standard uuet Uncartainty
Tom m  Humidity Reading Errar o L
) [%RH,) [%FALH) {BRH. ) (£%RH)
o 4.1 4 39 16
%50 ao.0 ] 00 g
50 an.0 5 5 9
of ‘Without Ajustmant
Fungtion: Temparature Moasuremant
Standard uuce Uncertalnty
Temperature Reading Error &1 Maruira i
ra 'c) re) 12°C)
16.967 200 0ms 0.7z
30,016 300 0018 0.7z
300844 385 444 0.7z

UUG* : Unit Under Calibration
The rapoad imcartainty. of measuramen wis base on standard uncedainty muliplisd
by covarege factar k = 200, prowkding confidence lavel epprodmeatesy B5%,

-ala-

%.
ronaiienunu



Ty
TECHNOLOGY FROMOTION ASSOCIATION (THAILAND-JAFAN) =
CORPORATE SERYICES 31 EQUIFMENT CALIBRATION AND TESTING SERVICES 8

SHA PATTANAKARN ROAD SO 18, SUANLUANG, SUANLUANT, BANOROK U250 57
i

TEL 0137 1-M0024 AN, 027108284 : e Bl
EALINATION 1960
Certificate of Calibration Cortificate No. : Z3H110)
Poge: 10f2
Equipmant ; Digaal Tharme-Hygromstar
Manufacturer: Cigcan This certificate may not be mpmdagssd athar than i full,
EATRRE Wit Eng e written Bppeoval of the Fasd of
Ll THb2 Cerpernls Servican 3. Exuinment Calbration and Testing Sorvicas
Serlal No.: FOSOATS
10 e UAE EFM. 1842565
Condition As-Recalved: Lisod llam
Recelved Date: 18 May 2023
Calibratian Date; 2 May 2023
1024 May 2021
Referonce: FA05NB41WSC Submitted by Urited Analyst and Enginearing Consultant Co L.
Ambignt Tomperature: [ 25 £ 3] "C
Reelative Humidity: (= te2)% &1 Boi Ldomeuk 41, Sukhumyi Read, Bangchai,

Prirakhancng, Banghs 10260

Procedure used: . Calioration wara condunlsd wsiag In-hoess caibrtion procedure CPUHOY acsomdng o comparisan
‘wih stannand chiled mimnr sersor far hurmidily measuremont fungtian &nd companson wilh stangard

prabe for Tunction into humidily | feeiperalue chambar.
Landition of ihis msull af calibration
1.Reference stardards irstumants
Instruman| Model Sarial No, Gartificate No. Due Date:
1 Chilla Mirror Hygromatar Diw Mastar ad7a HOEIN 14 dun 2003
] Harihsid Thermometar With Sansor 1821 ABA2IE s 12 Ot 2023

2The corificabe i valid anly tothe llem calitirated on dists ard alace of calibation,

3.This Carification is fracoablo fo the intemational System of Ur maintained througti:-
+Nafians Instiuto of Stardends and Technology (NIST) , The Unitsd Sales of America
<Natianal Inssnute.of Matrolagy Thailand (NIMT]

S— Kias

] SRkt Waswwini
[ ] Pomtnippa Tamsyakul
|| Vipom Teniyawut

Callbrated by :  Kraipop Qowat
Issue Date © 25 May 2021

wnaslunauR
00314979

IBNEN ATIVE INSTHUMEST CALINIATICN LA
IMSIA TIVE PETIUSMENT 100, 110 AT
71T KT T ST TONAKON (1 TARIR FANG £ARD,

ASAITHET TLARTS 118 A LA FICNINE 1L 18 TIAILANE

TEL {1011 S | A -

Certifleate of Cullbrution
Cusmmer
Name UNITED ANALYST AND ENGINEERING Certificate No - 2HACT-114
CONSULTANT CO,LTD Request No © Req-2i121-1543
Adidress &1 S0 Udomsnk 41, Sulchomyie Ruad, Bangchak,
Prubanors, Bumgkok 10260
Unlt Under Calibration Detuils
Measarement isem = Acoustic Calibrusor Clasa 1
Munufucture: SVANTER Ranpe : 64, 114 &8 ¢ 1000 Ha
Moklel SV 25 earursn St 1 s
Serial Numbes 44783
1 < UAEEFM.019255%

Culibirntion Envirnament and Details

Tumpieratire (2420
Husniclizy {30+ 20%RH )
Basomsetric Pressare. < (1003 <00 hPa )
Teeceived Date 21 July 2023
Calibratlon Dute 4 Aujpiat 2023

Cort. No.: 2aH110%

Page: 2 of 2
Result of ion;- Witheut Adjustrrent
Functian: Humidity Maasuremant
Reference Standard uuc* Uncartainty
Temporature  Humidity Reading Error of
(5] {%RH.) {HRH) (WRH) {#%RH)
250 401 a1 0a 13
250 801 L1] o8 16
250 k] B0 oo 16
250 me &7 =32 16
Result of Galibratl Without Adkstment
Function: Temparaiure Missuremend
Standard uuc* Uneerainty
Tomperatura Reading Error of Measurement
G r'e) "y ey
20014 204 0388 042
26002 256 0.578 0.42
300093 0.3 D267 042
40000 401 UR [ D4z

ULC* : Unit Undar Calibratio
The repated uncerainty of measuramant was base on sendand uncedtanly mulliphed
by coverage factar k = 2.00, providing sonfidenca level approimetely 85%.

Location of Calibration

Calibration Frocedure

LAB | Acoustic
Tn-hemse nsfhod CT-ACT-I2 asod on 1EC 600422017 Eleeroneoustics - Sourd cafibrators

Reference Stundard Madel Serial Number Trueeahle Dae Calibratian
Sound Calibrats SV 354 S EEl 31 May 2024

THD Multmetes 2015 1047765 NIMT 31 January 2074

Traveability Thi i provithes shility af’ 1o reeognizid national standard, and o the

Niste:

realization of the ntermational System of Lnks (51)

The reported Lncertalnty 18 based on stansdard wneertaisty multiplied by the Coverge Tactor k=2, providiag u level of

canfidence approximatedy

Colirated By 1

5%,

e
Mz, Moppadon  Luungart
Service Calibration Frgineer

prived By ¢ P
M. Pacit Mathayorn

Calibarion Engineor Suporvisor
Nsxae Dinte = 4 Angunt M3

" ienEislieauny

~olo-
.
wnanslumuny
a 1162980
NSOV IV RS TRUMENT CALIUATICN | AS
IBBMVATIVE SORTHUAIEST U0 LT HEAD DFFICL
P NAOY B, 0] S ONTISAKTIRON £ TASEON BaN R
ALEPHILIE BANG L] SAMLTT UL IO L LAIL AN
THL. AT i AN i T
Fazals,
Certificate No : 23ACT-114
Reqoest No © Reg-20E3-154)
Hound pressure level Calibration Results @ Without Adfustment
Calibration Range Withaue Ad) (dB) A A Accupance Bmie
(a8} Mueasured Erroe Mensired Errar (=di) Class | (= dB)
94 di ¢ 1K He 94.25 1325 = 2 (A% 25
T14dR ;1008 Hr ENL] LA - * 013 nIs
Freguency of Sound pressure bevel
Calibrathon Hange Witheul Adj i Acceptance llmit
(Hz) Messured (Hzj | Error (%) | Measored (Hed | Error (%) (e ] Chass 1 { £ %)
4 dR 71000 10N, 00 0.0 - - ool [%1)
114 4B/ 1900 Hz 10840440 1, . L (1]
Tutal Harmonle Ddstartion plis Mok of Sound pressuee level (THIHN %)
Calibration Ramge Without Adjastment Adjustmear Uncertadnty | Accoplance st
{H#) Mensured (%) Measured (%) (%) Class §{ £ %)
4 dB /1000 He o = oAan 25
(14 dB /1000 He 0.02 . 040 15
Mote o
Acreptases Sk wae [ECRNOO11 T Class
Tk scafirrarins revait 7o baes s b e s
Th st revali o o mhcropthons ko somietion
Enit of Callbration

isngislimugy



PNSVATIVE IMETHUMERT CALIBIATION LA PNNUV A TIVE INSTRUNENT CALTNRATION LA

NN R TINE NTIL BN ] 0 LTI AR (i

PN ATIVE DETIRUREST OO LTI AT CHTR E
[ — TN 11T AN AN K ARG P MO Y, SO SNTISSKEIIN 11 TR AT KATEN,
AT [LELTIY SARDT PRAR AR PO IO E S THAR AN ARTRRCE BARLS PRIL | SARIYT TR R AN PRI E A THA A %0 ‘Sm—
S T S RS SE e
Py 204
Certificate of Calibrution Cenlfieme N TENDOM-26K
S Request No Reqr 231465
SR pones L ” 1. Absalute acoustical sensitivity
Name: UNTTED ARNALYST AND ENGINEERING CORSULTANT C0LL T Certilicate Mo @ 25-MNIM-268
UUC Sening Thme Exposure Memsurement Talerances
Addidrrses 81 Sl ik 41, Skl Red Fimpebak, Prosong, angkok | 260 Renquest So s Hog 201 | 265 UNCERTAINTY
FAST | A F35-t80 Rt [ e we Liemit
Calfratur Setring W ) wa'n sy (s ) %
Ui Under Cabratinn Detaily
(PRI 1% m e A -1 AT b3 <15, <28
Moeasrrment liem - Sanse Dosimetes Microphone Class . 2
Not: Aenise senatibviny was extablished hy the wse ol Sound Calibwatur o 5VANTER, Moddl SV 354, S8 55179
Masuiscturer | SVANTER Micrphone Model - SVIT
Madel BV 1 Micmphens SN 1037V 2 &
2. Frequency weightings
Segrial Numbar Teaa Premmplifier Model - - Dheviaion fress various Tolerunces
R UL Seitlng UNCERTAINTY
" Preamplifier 55 iy Weighting Limb
Resulasion : o0 dn st S - Lsed ‘::: ;:'I:‘" u:r I:'" (i tadil
Calllication Eavirunment and Detalls L
i3 He 03X an o0 10
Tespenaune TS B
125 Hx al an an L3
Mumidety S0%RH + 20 %R
240 Ha -z Ly 0.4n 15
Baromaric Prassure Y P £ 10 ki
SO0 Hy an al .40 L5
Recened Dale A July 223
K He an an an =
Calibwmted Date 27 Orvioher 2023
2000 He 02 aly nan 2
Clibration Procedunn o s et C1NDMA0 b an [0 61252 2007
A0 He 15 3 han in
Liscwmon ul Calibeatinn Lah Acsystic
A He Y] -1 an n
Iefirence Stanisind
Instnumeni. Brasd Mot BN Dheet calibration Tracehility
Mukitbeyuescy Cullrate Quest Questesl 187z 2 July W04 T8l
Stamlarid Micrphnne Ghas AuaN 173 21 Augus 2024 GRAS
S Getterainr Swmrsck Svandiyl i3 9 Crober 2024 WK [ectric
Timer EXTECH - LT 2 Marsh 3024 TIA
Nt
e bt hiplied by e Covemge Facar & = 2. proviidig  levet of confidencs apprusdmatty 4 %
Cullheated By ¢ . Approved®er i
Mr. Noppidnn Luargart M. Pacst Mathavorm
Caitmation Offiver Callliecs Esgieesr Sepervis
T ot 27 Detoher 202
Wi a1 the i b S

wnaaslurauRy T enalumunu

ISR ATIVI TS TREMIUM T CALTIEA T | AR PN ATIVE INSTILINISN T CALTHIRATIGN LAJE

IR ATIVE CSTIMES 0 E LTI DA EAN ATIVE INKTIESEENT 100 L0, IEAD M
0 M, ST ARSI £ TAMININ VAN S AT (ST TPMARIEN 51 TARUION BANES AT
ANEFVILIE ILACAE) 1L ESANAL T PIAK A% I VAT 11080 TIRATL AN ASEPIRIE AR I ESAME TT0 AR A% RO TRET 11040 TIANL A%f
[ 1 LA RS 1 THLL G801 At ARl A L
Py 44
Cotiflss N ©  IENDM-20E ConificaeNo = TENDM-108
Tequeser N R 202 1465 Request Mo R 2003-1465
3. Linearity of response to steady signals #. Response to short duration
4. Sound exposure meter, linearity of response for chas ef input sinusoidal signal level a, Response for sinusoidal signals - reference level
U Setting FAST A | ligh L Setting Time Expusure Messuremens Tulerasces
UNCERTAINTY
Fied iag) | 550 [ nuo [ sno Joomn [ owa [ auaa 1ana | e | an FAKT {55140 Feed s teet [ Lt
1000 Hz LevedA | (g8l | gag) sns) ooa] sena| swne| 1as| smal woo| o (CaShrat Sty ) Ll (et ra'n
Errar 8| s psl aa] 04| w [ wol i o 00 11 55 il Wah 2845 L (s} A0+ a4t
Pt 18 Baal sas| wanl vl amms| aed) 1ds
5000 He Level & | jd8) pon| sas| toesi izs| sies| el nao b. Sound expastire metes response for serles of toneburst impulses
Error 8] ool @ o UL Setting Thme Exposury Messurvomeni Telerances
L UNCERTAINTY
et 18| FAST | 4 ¢ 55 140 et (UTS el we Limii
63Hz Lewel A | 4By Calibestir Setting W 1w 'y iahy ) (i) (L)
Errot 181 Torat |- 05 a0 I 4 L 100 0 -4
Tolerances Limit | 2ca| 1o Dhsrst § ma, 10U 4B i 00 1.00 100 0y ) W-+4]
URCERTAINTY |=ma|[ [N} Hiarat | ma, 10K 4R 43 143 LiH ol +1on il
b Sound exposure meter finearity of errot
i 5. Response to unipolar pulse
(B0 o
ug T Esgsure Memsurement prorae Tobrrasers. A St Time Exposure Messuresent Taterances
Y i e i sl UNCERTAINTY
FAKT /A 735140 Wl e et e Errnr Rt FAST (A 3140 e e Diffeeent Kbl
% 1 1
Calitratur Setting [ Ash {Pa &} " &) 1% (0] (] “alibrator Sreting (0} (Rl ] i) 1%
10 e 110 2 n (51 win am Contimums Hecumgle + 1037
% o0 a ST
1000 112 1110 i 45 a3 (] 081 “1im Comtisunes Bicianghe - T
1000 e 10 " m 1.00 10 1 56
o) 1 110 i 1 200 H L otk i
1001} 112 £20 @ i % a am 0TS Enal af Uertiflcate
1000 He 120681 n n 00 T 6
1000 He 120 dil " w 1o 1813 “L.30
1081 1 130 080 il 18 2000H 022 110 55
1000 i 120 4B Jau 30 40,00 4034 0k
BN $4s 130 T2 il o) Kaw 6|
i el i b S, it e . The cetiificats i, 4

""i'gnam] g m‘ |1lE‘|urn~|l|-|~w1'z L1 uqu,



IRNOVATIVE INSTRUSMERT CALIRATION LA
BNV ATING BETREMINT €0 ) T HEAD D9FICR

T AR 1 S SUTINAK RN |1 T AN

1A AT

AILART = A B 1ol i 4t

AMIHTE BANC LT SAMIT AR AN MOV IRCE 105)
THLL (A2 h 1 FAR. k21 T =
Certifieate of Calibration
Cotumir
Fims, UNITED ANALYST AND ERGINETIING CONSULTANT 00, LTI Cersilicare N - TH-ROM-108
Address B Sai Udomeuk 41 Sgchurmvi Rowd, Dangehab, Prokanoey, Banghok 10260 Requent No 1 Foag-2003-0054

Unit Under Calibration Details

Messursest [l |

Nolse Thotimatér Micmghene Clsia | 3

Manfarsirer SVANTER Micraphone Model : 54 27

Muodel AV Microphone SN | [12933

Serial Numiber 117648 Preampliies Model : -

m . Prmampiifior SN

Resalution Bl Iremesst Stmsis | Usel

Calibration Esvirenment and Detalls

e—— nEEC

Humidiy © S0WRH £ 20 SHH
Banineic Frevers M0LY b & O
Meceived Date. A May 2023
Calitrsl Tate 13 May 223
Calibmmion Procedurs Ihomse method CP-NEIM-I1 based on LUC 61292 - 2017
Tuestion of Calibratinn Lab Acouuic
Reeference Standard

Instrumers Heand Mode| . Dz culiestion Teasebiey
Maltili gy Calibvatur Quiest Quintsal 15827 20 Jume 2023 15
Sumdand Microphoese GkAS AN 134273 - Chckaber J02% GRAS
Nene Uemermor Svanivk Svanddl m 2 Chotober 2023 WE Electric
Timer EXTECH . o3-ACT 20 March 2024 A
Nate
The reprnad wetenznty |y haved on standard woensi mlriped by the Coiverage Pactor & = 2 poen Mng & level of soaflfesse gprosimatsly 95 94
Calirated Wy = T Apprered ly m

Mr. Neppadon [ umgam

Callbeation Olfieer

The = y o carificns wn

e, o Mathevurm

Cabeatiim Engineer Hupesy i
12 My 2003

IMMUVATIVT INETIUAMTRT CALTRIATION | A

INNEATIVE RETIUMEST €0, 1T HEAH GRS
)10 A 13, 0 SRR 1) FAMINIR BN KA,
AMIEFICA T ASE) P T EANTET AR AT PRTWESET 0004 THATLANIY

Cenificate No

Pieguest No

3. Linmarity of respense to steady signals

23NDM 108
Mg 200304

Saund exposiire meter, linearity of response for ehanges of input sinuseidal signal level
Seting

e FAST/ A/ High
Rl 1 | 350 | wan | %0 | wmo ] 1100 | 1340 ] e [ oo ] 10
1000 He Lovol & | {dBl | zes) goa| ses uan] 1198] 1a00) 15w
Errar {05 | g5 gaf o1 op r:ﬂ_n.g_l Aasl -a3) A4
Ref 8} e8| mmel woael 2] m.z! uas| 13y
8000 Mz Level A |8} gryl usol woas| w179l 1imsl sl 1R
Ervar () aop ool ool
At (da)
(=01 Level & | ey
Error ]
Taletanees Limit (£} in
UNCERTAINTY iam| 03
b. Sound sxpasurs meter inearity of efror
ULE Sesting Time Expasure Mewsurement i T
TAST/ A /35340 el [V el e Erver Lisalt
Calbratur Setting ] ) ' [ [ ) )
1000 Ha £10 81 n z‘. o i om
100 He 11048 45 ELs nsn 030 am
1000 Hee 1000 w Ly 100 na 100 38
1000 b 1ir 1 Lt 200 158 LG
AN Hy 12008 6 kL 4m 41 HTE ——
100 He 139 4R n n w0 wod LA
1600 115 120 1§ w " i 1013 530
1000 H 120 46 0 1 018 1 L0 £
1000 iz 120 6l 3000 360 s Rt s
1000 ¥l 120 80 20 7 00 LA bl
Thbe rwm s swbawe andy ot e caibeatr 0, LT

“enanslumaunu-

INMUVATIVE ISSTIUMERT CALTIIATHIN AR

INNEVATIVE [HETREMEERT (00 | T, REALL (FFRE

400 B |3, S0 LTI IO | T ARG 1.

AR AR PUELL BARELT PRARAN RO TN

S| FARL TR T

Cestificatn Mo T3NIM-1
Pt Mo Mg IS
1. Absolute acoustical sensithvity

VIUE Seating Time Fgmaure Memsurmment
FAST ! A (55140 Hel wue el e rror Lt
Calitetar Suiti=s ] o wm () e (41
000 e 114 81 120 12 30 il 1y 424

Mo ! Attt asaliiviy alistred b = Einind S¥ ANTEK. Model 5V 154, 5N, 53079

2. Frequancy welghtings
Aeviatian from varions % Tulerances
Ketting UNCERTAINTY
Frequency Weightlng Limit
VAST /45140 A C (2 o
HT0 Setting. (i) i
i He an [l a0 10
125 04 al A i5
23011z I L a4 L
500 Hz 62 0 o 14
1000 Ha o ] 041
2000 Hx a2 0 4G 0
e 1 1 thia k]
B000 Fie 413 34 080 50
e Ti eemitice

AN ATIVE INETRUMER | CALIBRATION LAR
FENOVATIVE BSTRUMENT 60, LTI UEAD VMY

T RO DL SO SUSTTINARAIRS L TAMIIS AASH] KABLL

- PP ——— bt
wnanslumun..

AMAPIIUIE BANC PHLL SANMUT FIUAKAN IHEY INGE 1053 THAL AN e
FEL 1A, W2 T St e
]
Conifieme No N1
Hequest Mo Heq-20Ti-rsa
4. Response to short duration
a. Response for idal signals - reference level
VU Setsing Time Expovare Measarrment Tolerunres
UNCERTAINTY
FANT AL 35140 el e (e Ermor Lt
[ —— (] W ') i ra'ty 'y
AC00 Hz 53 dF 1846 848 100 0 0052 A - 04l
Sound exposure meter response for series of toneburst imputses
VU Setting Thme Frpovare Meswrcment. Tulerances
UNCERTAINTY
FAST! A /55140 et e Rel Errur Lissit
Caliirntar Seiing " [ ra'ny 14 (%) )
Fio 1 s, 95 018 a6 s 1 i -
B | e, 100418 o o Loy 100 o 58 A9 - 41
Bl | s, 100 1 143 14 Lo (1] LN 20-+41
5. Response to unipolar pulie
LU Serting Time Exposure Messurement lerunces
. UNCERTAINTY
FAST /A /33140 e e Different Limnit
Catlhratae Seiting i Pt [ [ %)
Continuzus Recangls « 1037
k] non 17 -5
Comtineam Reztanghe 1037
* Indicates non accredited
End of Certificats
0 The b

sl



SITHIPORN ASSOCIATES CO.LTD.
CALIBRATION LABORATORY

45145171 Sirintham Rd, Bangbumru, Bangglud Banghok 10700 THAILAND. NSC-TESI-TIS 17028

Tel0-2435-8800 Fan0-2433-1679 2-mallcal hi hittpi ithiph
Cert. No. : ACL23144
Pages @ lolf

Calibration Certificate

Equipment : SOUND LEVEL ME]

Muanafucturer : i

Maodel :

Serinl No.:

1D No.:

UNITED ANALYST AND ENGINEERING CONSES
£1 SO UDOMSUE 41, SUKHUMVIT ROAD,
BANGCHAK SUB-DISTRICT,

PHREAEHANONG ISTRICT, BANGEOK 10260
THAILAND.

(230 £3) s
(W3 +3 ) kPa
(500 £20 ) %

Received Date : 05 MAY 2023
Calibration Date ; 08 00 MAY 20
Date of Issue : 10 MAY 2623

Calibrated by :

T

( Thanakul Petchurai )

This certifieate s issued in sceordance with thi o ISOVIEC 17025 stnncard, may ot be reproduced
othier than n fill, except with the prior written approval of the head of Calibration Labaratory.

lﬂﬂﬂTﬂ&in@Uﬁﬂ

QF-TSI 204120664

SITHIPOR N) SITHIPORN ASSOCIATES CO,LTD.
assoclaves CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No, 1 ACLZ3144
Jab No, VOBEACISS

Pages @ 3of§
Summary of Measurement Result :
Maximum-permitted
uncertainty of
€ (dB)
Nit
v A
v 03
o 03
v 0.3
v 03
For >4 kit 10 10kHz v 5 03
 For = 10 kHz to 20 kHz = 5 -
wency and time weightings of | kiz v - 0.1
. v - 0.1
v | - 0.2
v - 02
v %
100, Peak € soun v - .35
1. Overlond i = v 0.25
12, High level mﬁﬁ i 0.1
Naote = Possi/Fail evaluation for csaly parmoter,
will be considered together from thie accepiance limit aud ted incertainty of mensurement,
, enaslumuAu
QF-TS12-4-04-02066%

7 L

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD,
RS 0CELES CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert. Mo, ; ACLII44
Job Mo, @ VOBEACHNSI
Pages  : 2of§

Calibration Procedure : CP-AC-0L

Calibration Method :

This equipment was calibrated by bused on TEC-61672-3 (3 S
The SLM hind fests to Acoustical and Elcetrical signal tests ol feg
Standard Instruments, )
For tests revslts of esch Hems Were made by obssrvation of each

Condition of this result of calibration :

1. Reforence Standard Instnments ;
o

W [ or 332004 MY401T076

335118 MYS52302742
33460A MYSI220104
334614 MYSAZIAT6
EEELIEN MYH0024273
MAT-1070 62100114
4180 20T

34560495

BA-ZEAL

al:

system of unit

TS 1 20404020664 lﬂﬂmi Uﬂu

i

SITHIPOR N; SITHIPORN ASSOCIATES CO,LTD.
BEIDLRRRES CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert. No, < ACL23144
Job Mo, VORMACDISY
Pages @ daf8

Result of calibration ;.
L. Absolnte sensitivity ]
Refirence Mez "
(dB)
1.9 (93.98) 93.9

S
2.1 Normal test

Measured Valus
(dB )
14.8°

2.2 The microphone of the sound lovel meter wan replaced by electrieal si

Frequency Measured value
Weighting (B}
A = weight 11.6
C- weight 17.5
Flat 233

. Acoustoa igoat st oftroquescy weights

Frequency | 0 e curve (di3)
(He) = Aceptunce
Flot Limits
125 03 0.3 03 %15
10080 1 0l 1 4+ 1.0
B0 02 0.3 0.2 454
wnaslumunu

QF-TSIZH-04-020664
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SITHIPOR N} SITHIPORN ASSOCIATES CO,LTD.
hesoclares CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. 1 ACL23144
dob No. 1 VOSSACINS
Papes & Soff
A. Electrical sigual tesin of frequency welghilngs
Weighting network respanse with refative 1o | kHz.

anse curve (dil)

Freguency Value Value Value

Weighting
Fly

5.2 Time weighting | kiz

Frequency y h

Welghting (dB) (an) (dn) (48 )
Fasl 4.0 4.0 0.0 201
Slow 940 94.0 00 20,1
Leg 9400 94.0 00 =01

i Long - term stability

SLM Display | SLM Display | Devinted | Acceptance

Frequency ot initial o fird Value Limitz
Welghing (dB ) (4B ) (R (dn)
A = wieight 94,0 .0 L] =03

QF-TS12-M-04-02004

P »

SITHIPOR N)l SITHIPORN ASSQOCIATES CO.,LTD.
assoclates © CALIBRATION LABORATORY

Continuation of Calibration Certificate

SITHIPORN J SITHIPORN ASSOCIATES CO,LTD.
ReSHEIOES CALIBRATION LABORATORY

Continuation of Calibration Certificate

wnanslumunu

Cerl. Na. : ACLIII4
Job No.  : VOGGACOIST

Piges & TofR
B Level lincarity including the level range control
Anticipated | Measured viated Acoeplance
Range Value Value imi
(dB) (dB)
Aump. | 940 940
9. Tone burst response
e, oy - 5
duration, Th | Cyele Value Value Val
Weighting | () (dB) (dB) (dB)
[ 635 1 1080 107.9 0.1
Tanl = 8 7.0 17.0 0.0
) 00 1340 1341 [
i i 8 1084 108.00 0
i I 00 1276 1276 00
| s 1 94.0 8.9 -0h,1
SEL | 2 4 1084 108.0) [
; ; §00. 1280 1281 0.1
Value
1 ')
1330 4
1364 N
Number of eycle Anticipated | Mensured Devinted | Acceplance
in Value Value Value Limits
teat sgnal (dH ) (dB) {dB ) (dB |
Contimyous 1330 1334 [ 24
Tositive half cycle 135.4 1352 0.2 2240
Negative half cycle 135.4 1352 0.1 424
'
enaslumuAu
GFTS1ZM-M-44

Rl

Cert. No. @ ACL2II44
Joh Mo, 1 VOGGACO053

7. Level linearity on the reference level range

28.0 218 Al 1.1
7.0 269 0.1 &1
26.0 259 41 *1L1
250 9 1 &1l
.
— wnanslumaun

SITHIPOR Ny SITHIPORN ASSOCIATES CO,LTD.
B SChates = CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23144
Job No. 1 VOSSACUNSY
Pages : Rol#

11 Overlosd Indication

Measured v

Positive
5.6

The reparted uncerainty is based on & standard uncentainty multiplied by coversge fa
or any value faflowing i iding 1 Javel of

End of Calibration Certificate

wnm1'lximuqu
i "

QF-TS12-M-4-020664
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Fraurdaton for iclsral Development fatons Food nafins

Fand indsimal Laborstcry Senves Carter ELERTE T
Calibration Certificate
Certificate No.: 2402420-003-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT €O, LTD.
Address: 3 Soi Udomsuk 41, Sukhumvit Road,
Bangchack, Prakhanong, Bangkok 10260
Page 1043
Balance
Manufacturer: METTLER TOLEDO
Model: MS204TS/00
Serial No.: €252436235
1D No.: UAE.ATR.023/ 2566
Order No.: 2402420
Operation No.: 2402420-003
Date of Receipt: 19 April 2024

Date of Calibration: 19 april 2024

Calibrated by  mr.pheraphat Tuarjit Approved by /

Scientist { Miss kit )
Vice Presiddent, Department of Laboratary Services:
Date af Tasue: 23 Aprii 2024 far the Technical Tenm
fara i 95%

This Certficate is issued in acoordance wih the condbions of accredration cranted oy me Thal Labaranry Aocresitsbion Schems
which fus assessod the messurement capabiity of the isboratory And fis iraceabiity o recogrioed fatianal standards and to the
unie of mesnemert reized 31 the coresponding national s:andands aboratory. This comfcate may not oe rameuced other
shar i L] except with tha prior wratan acprwal of the Slzsional Food Instkute.

FL5005 Revsion: O) Dt F0-04-65

NEC-TISLTIE 17028
CALIBRATION D081

AEAnSSLLTI U AOS T AL
l ] I siUE N e EEUE s ama

Calibration Report

Cartificata No.: 2402420-003-01

Equipment: Electronic Balarce: Manufncturse:  PETTLER TOLEDG
Model MEXMTHIIN Wesolutions 00001
Serial Maul CISMIETIE 10 Now: LIAE AR 02372566
Capacey: 20 g
Date of Calil 19 heril HiZE Page 3of3

Calibration Results:  (Continued)
Calibration Range;  0-200 g

Calibration Adjustment: Internal Caibraton
3. Departure from Neminal Value:

Nomizal Valie Stencard Vale L] Coemectan Uncertsingy Coverage Facter
L g 1 i 9] - L g 1 4 g 2

usiosd 00000 20000 00000 000003 200
[-B] 010000 21000 06000 L0000 100

1 1] L0000 U500 D000 200

5 Lgam7 50000 05008 no0cose 100

a0 1000002 10,0000 05000 200013 200
20 2000001 26,0001 00001 20m14 200
0 5038 530003 0.0003 00012 200
ki) 00000 24.0008 0.0005 00017 zm
e 94 saaT 1000008 A, 008 000 F 200
15 190 9504 150,001 40013 oz 200
00 AR 00015 00015 0.00028 200

zawuzﬂ-

The mpomed Uncertainty of messsrement was esed on & Stande urceranTy nuDGee By 8 Cverge factir X | SrEvOng 3
level of confidence of sooroemistely 95 %

meremnes B e

FLE-012 Revision: (11 Daber 20-04-£5

FESTAMEELRLA SIS eI TLE S
AUELSMEaIU BN SRS NNSSLE TS

Foundenon for indusirisl Developrmenm Nesonal Food reme ot
Food industal Laboraiory Sence Crrter CALIRRATI

Calibration Report

Certificate No.t 2402420-003-01

Eguipment: Eectrnic Balance Manefacturer;  METTLER TOREDK)

Mudel: ME204TEI0 Resolutieni  0.0000 g

Savial No.: C357436235 IDMe.: LAE IR 021/1566

Copacity: 20 g
Date of Calibration: 15w 24 Pageald
Environment Condition: Ambsent Tevpeesture: 12+ 13 T ReaveHuncty 65 @ 67 %

Place of Room 206

2, UNITED AKALYST AND ENGINERAING CORSULTANT CO, LTD.

Condition of Equipment: Good Condton
of This Results of C

1. Cashrann Matnon WFI Mmhod W-MAD]  [n-House Meinog hissed on UKAS Leo 14 : 3019
2. Refarancs Sardards:

Reference Standard ~ Model  SerialMo,  Calibrated By  Ceriificate No.  [Due Date

Starddard Waght Class I 1-500eg 15850 i1=3 MRILLINS 78 Movemiber 204
Standard Woigh Cliss E1 1:500g 15682 = MBS 28 hovember 2024
Instrument Model Serial No, Calibrated By Certificate No, Due Date
Therma-Hygro Mates BlEHT NFLETH @10 Quaity Rezom R D452 4 March 2075

3. Thim corchcabon b traceabin b 54 UNET
8, Thes certificabe was certdied by for-the istrumant we calinted
5. Tres risot of cabrion wass frnd SCOUTle 5 Shown o ale £ cHacu of CHALEREDN BTy,

Calibration Results:
1. Repeatabliity of Reading:

Womenal Ve {5 | Standar Devistion of Readng 21l
T3 1000074
0y 0000074
2, Off-Center Error:
Amisal 10 0 was pRck 38 mued tS vatous 0AE 0N RN

The bislnge fiing 6001w & g

™.
(@ &)
\ .
Ef i
1 2 3 3 ] i i .
¢ galt et el gl g aligd g1 ZJWW
w0 g0ns | so e | o0 0001 o006 | 1000001 | 10 o0 o0

F-C5-012 Revision! (. Dete: 20-04-65

L,
e
AmarNss iU aTRIaan WLETE %
LB E R TR TR S R TR AT @4“‘;\\\" 3
"
Foundaton for ndusing Devsopmant saions Food nsanne il ¥
Fomd mdusiral Laborssary Servee Corter BTSN bR
Calibration Certificate
Certificate No.: 2402420-002-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Address: 3 Soi Udomsuk 41, Sukhumvit Road,

Bangchack, Prakhanong, Bangkok 10260

Pagelal3
Equipment: Electronic Balance

Manufacturer: METTLER TOLEDO

Model: PG

Serial No.: B322373893

1D No.: UAE.AIR.D19/2556

Order No.: 2402420

Operation No.: 2402420-002

Date of Receipt: 19 April 2024

Date of Calibration: 19 aprit 2024

Calibrated by  Mr.Pherashat Tuanfit Approved by W
Scientist

{ Miss Preeyaporn Jaengkambit }
Vice President, Department of Laboratory Services
Dats af tssue: 23 april 2024 for the Technical Team

fora of 5

This Certificate i issuad n accordance weh the condtiong of accrediation grantad by the Thai Laboratory Accredistion Scheme
which has amsessed the messuement capababity of the isboratory and its treceabiity b recognized natisnal standards and to the
s of measwEmend seakzed at the canesponding natond siandands labortory. This certificite may ot be reprockced ather
shan in ful Except with thy prior wreten approval of the National Faod Instiute.

F-C5-000 Revsion: O Cate: 20-04-65
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SA20s Y S
i -
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- il Pty gyt
| TSR, v Bk it Dieaminmen!, el Fond: Rstlue ! NEETIELTS 17020 Faundaten for industial Development hiatonal Food insfrs Ll - e
T Food ndusirel Lsharaony Senace Certer CALIBRATIGN 0081 sty beasiodmyties gy i Eoiana ez
Calibration Report Calibration Report
Cartificate No.: 2402420-002-01 Cartificate No.: 2402420-002-01
Equipment; Bt Balange. Manefactures;  METTLIR TOLET) Equipment: Dectrore: Batence Manufacturer:  METTLER TOREDO
Model: ¥n Rakolution: oancoml g Maodel: 9% Resoluton: 0000001 i
Serlal No.r BIZI3V3853 TOMe: [MEAIRD19/255% Sarial No.: E3223738%3 TO Mo LAEAIRD1S255
Capaclty: &1 g Capatity: 61 g
Date of Cafibration: 1% an 2024 Page2stl Datn of £: fon: i3 kol 224 Page3ef3
Environment Condition: amtionrTenperatine: 226 = 18 T Restvetimdty 48 c &0 % Calibration Results;  (Continued)
Place of Calibration: Peor= 206 Balance Rane 2, UNITED ANALTST AND ENSINEERMG CONSULTANT (O, LTD, Calibration Range: ség
Condition of Equipment: feod Coasition
of This Resihs of G < Calibration Adjustment: Intermial Cabration
1, Caktiration Method L Maihod WA b Hone Method based on URAS Lab 14 - 2019 3. Departure from Maminal Value:
1. Reference Sarderdh:
Beferance Standard  Madal SerialNo.  Calibrated By  Certificate No.  Dus Date Homnal Valoe Sandanc Vaus verage Readng Camestion Uncerimmny | Caverage Pacior
Staretavt Weicht Class E2 L500m; 1560 s MBS 2 Movember 2024 1 g o s gy - ‘
Standard Weight Cless EX 1505 15082 TS MI3NIEIS 28 Novermber 2024
- lirigad 200000 1000008 | oo L0003 200
Instrument Madal Sarial No.  Calibrated By ~ Cerfificate Mo, Dus Date om0 1000004 2
Thermo- Hyprn Meter BB WPLUTH DI4F2S Gty Ragam QR0ER 4 Marh 1025 L] 0.0059570 0.00950% o I 2
1 This cortficamaan s tracsatie 1o 51 UNIT 805 2.0500010 0.050003 0000000 00000048 200
4 The the instrument 10 21000010 0100001 o ___ D.DO0006S 200
ST rkuts f CaliDAInon wis Sound BOCUrers ES shown on Gme 870 pioce of calirauen ok &5 o500 n.38000F 0000 LD0050R] L0
Calibration Resuits: w17 170060 .70 0000001 o1z 20
ility of Resding:
1. Repeatability of Reading: a aumm 0.mosa; 0600003 00000081 200
Momnalvake | g} Starcard Devanon of Rescng g 150 14955750 Lagasti 0000094 0000007 200
3 00057 100 29939580 2990550 0000005 IR 200
[] S.0m001S 450 CELET 4 40567 0200014 0000023 200
500 ) 80381 0600078 00a7 200
2. DM-Center Error:
A s of 1 g wasciaoed and mmoved 19 verous podtion on e,
Tha balance reading obesited = gen n the tabie
@ _/
o a|
o 23 2o
t H 3 + 3 o (e B ) /{ -
: A P A Gl ) ¢isy 23 2624 Th o urcaainty of MESELAEmEnt was based on & Standard Uncertainty mubiphed S a coverage factor # | provding
il i . i ili 8 el of conficene of sparmemetely 95 M
Lovsast | £9990ay | 150080 | 1900084 | 1990043 | 1% 0000003
FErTReritte [ oo
F-C5-017 Reision: 011 Dace: 20-04-53 FOS-017 Ravision: 01 Data: 20-04-65

DI Serviess Co. Lid DOE Services Ca. Lid.
DQE Bariiiii 32 Soi Lavdprac-Warighin S8, Ldpeuo- Wanghin . Ladpran, Ladgrno, Rasghuk 10230 DQE Services 2 5o Ladprac-Wanghin 35, Ladpeso-Wanghin K., Lodpeun, Ladprio, Hungkak 0230
Phone : 53 2084, Bl : icesi i e Phone - +66 ()2 538 2054, Email ; dgeservicesinfoigmail.com e e
CERTIFICATE OF CALIBRATION REPORT OF CALIBRATION
Certificate No. SP24-018 Page lof 5 Certificate No.:  SP24-018 Page 2of 5
Customer : United Analyst and Engineering Consultant Co.,Ltd, (Head Office) Environment Condition : Ambient Temperature 25+ 35 e
Address : 3 S0i Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260 Relative humidity 55420 %RH
Location of calibration :  Laboratory 315 Calibration method : In-house method CP-01 Based on ASTM E275-08
Equipment : UV-Vis Spectrophotometer Certified Reference Materials
Manufacturer : Agilent Technologies Material Serial No. Certificate No. Due date
Model : Cary 60 Absobance Standard set 25760 115663 25 October 2025
Serial No. ¢ MY 15410000 Ahsobance Standard set 25757 115638 25 October 2025
1D Now UAE WAT.020/2558 Wavelength Standard set 25806 115657 25 October 2025
Received Date : 7 May 2024 ‘Wavelength Standard set 25758 115665 25 October 2025
Calibration Date ;7 May 2024 Traceability : This certification is traceable to the Intemational System of Unit maintained at National -
Tnsme Date + 9 May 2024 Institute of Standards and Technology (NIST) through Starnn Seientific Limited
Conditinn Instrmomt :  Good Spectral Band Width of UUC ; 15 am.
3 60 i
Calibrated by : Ty g Approved by : Suhe e nouitn
(Mo Sy )i Chmiick Sengipenx) Sean Interval of UUC: 015 nm.
Techmical Manager GQualty Mansger
» v . of UUC: P e 0.0001 Abs,
afibe e u
i oot i Bl e with the po sppeovaal ) ‘Wavelength 0.1  nm.

ionanTlaimaun.. wenanslainaun



DQE Services Co. Lid. DQE Services Co. Lul.
DQE Services 32 Soi Ladprac-Wanghin 55, Ladprao-Wanghin Rd.. Ladprao, Ledpran, Bangkok 10230 DQE Servlces 12 Sol Ladprac-Wanghin 55, Ladpran-Wanghin Rd., Ladpean, Ladprio, Bangkak 10230
Theme ; +66 (0)2 338 2084, Ernail : dqeservicesinfix@gmmil.com e Fhome : +66 ()2 538 2054, Email ; dqeservicesinfoi@gmail.corm ]
REPORT OF CALIBRATION REPORT OF CALIBRATION
Certificate No. : SP24-018 Page 3 of5 Certificate No. : SP24-015 Page 40f 5
Calibration Results : Without adjustment Photometric Accuracy :
Wavelengih CRMs Values UTC Reading Correction Uncertainty Coverage factor
Photometric Accuracy :
(mm.} (Abs) {Abs) {Abs) (A} k
‘Wavelengih CRMs Values | UUC Reading Correction Uncertainty Covernge factor 0.0000 00000 (1.0000 (L0050 2.00
235
(mm.} {Abs) (Abs) {Abs} {Abs) k 0.746% 0.7435 0.0034 0.0057 2.00
00000 2.0000 000 00025 200 0.0000 0.0000 0.0000 0.0050 200
& 0.5780 0.5747 0.0033 0.0031 200 237 N G s dies 35
1.0484 10438 0.0046 0.0029 200 0.0000 0000 0.0000 50050 200
313
21876 2182 00044 0080 209 0.2919 02907 0.0012 0.0051 200
0060 aee0h D006 0.002% 280 0.0000 0.0000 0.0000 0.0050 200
po 0.5595 0.5581 0.0014 0.0034 200 o 06430 06402 0.0028 0.0055 200
1.0239 10231 0.0008 0.0035 200
21230 21219 0.0011 0.0080 2,00
0.0000 0.0000 0.0000 0,0028 2.00
i 0.5230 {.5184 0.0046 00030 2.00
09633 0.9614 0.001% 00029 2.00
1.9753 19731 0.0022 0.0070 2,00
00000 0.0000 0.0000 00028 2.00
i 05181 0.5150 0.0031 0.0031 .00
' 1.0002 0.9964 0.0038 0.0033 2,00
1.9973 19914 0.0059 D.0088 2.00
0.0000 0.0000 (L0000 00028 200
T 0.5517 0.5485 0.0032 0.0030 .00
1.0803 10772 0.0031 L0030 200
.09m 2.0293 (LOBED (L0080 200
0.0000 0.0000 0.0000 0.0028 2.00
- 05591 0.5565 0.0026 0.0031 .00
2 1.0518 10482 0.0036 0.0030 2.00
1.9274 1.9202 0.0072 0.007% .00
v '
ienashuaaey tendaslunauey
IDNQE Services Co. Lud.
DQE ok 32 Sai Ladpmo-Wanghin 35, Ladpmo-Wanghin Rd., Ladpeao, Ladprao, Bangkak [0230)
ervices
R —— e TECHSIOLOGY PROMOTICN ASSOGIATION (THALAMD-JAFAN)
534/4 PATTANAKARN ROAD SO1 18, SUANLLIANG. SUANLLIANG BANGKDK 10250 Y
REPORT OF CALIBRATION TEL.0-2717-3000-29 FAX 0-2716-0484 SALBALTION TR
Certificate No, : SP24-018 Page Sof5
Wavelength Accuracy : Certificate of Calibration R v
CRMs Values | UUC Reading Correction Uncertalnty Coverage factor
L] {nct) famm.} (nm.) L]
241.72 2420 028 018 200 Equipmant : Inclitiator
279.45 2795 005 018 200 et i
28781 2879 008 014 200
Madel : PP 280
33406 3339 016 018 200
360093 360.5 0.43 018 200 Serlal No.: VE15.0065
418.59 4181 049 018 200 1D No.: UIAE MIC 03212869
445,54 4456 0.34 018 200
Submitted by @ United Anatyst and Engineering Consuitant Go, Lid,
4356 @3 036 018 50 3 ot Udomsuk 41, Sukburmvit Road,
460,02 4508 012 0.18 200 Bangehak, Phrakhanong,
5, il 0.59 1 200 B Yozna
536.59 536,0 ; 18 Y sy 0 e e
63798 638.7 -0m 018 200
Roceived Order ; 01 Ageil 2024
Qi e e bk i Calibration Date ; 02 - 03 April 2024
47250 4724 010 018 200 Amblent Temperatura : (26£10)°C
1347 5137 -0.23 018 200 Ramathis Huiniahy - 2%
528.88 5291 022 018 200 Caloeated by : M Flanchgpieon
ST3AT 5735 033 018 200 ‘ﬂé (
58538 5852 018 020 200 Approved by : :
Boproved Signatory
684,40 6851 070 018 200 i J Ponpan Paipim
T4LT2 7414 -0.68 020 b (%) Suwit Imjai
{ ) Kunchit Promprat
748,55 749.1 055 018 200
807.03 807.3 021 018 200
tesue Date © T Aprll 2024
B79.28 §79.3 002 018 200
Remark : -« UTAC = Usit Under Calinragion
- Wi = Mot Avaiabln Th arafora of 9%
Ll s st am inty of- miliad by cnvange facior & This certficate mey not be reproduced oSher then in Ball, acceps with 1ha prior writln
Approwal of Testing Services.
which fora 5%
«® bnSicsiies non TIS] acoredited.

- End of Certificate - lgﬂﬁul*inauml lﬂﬂa’lﬂ"mﬂﬂ



Equipment : Incubstor Cert. No.: 24TMESD
Condition As-Recelved :  Lsed lrem Page: Zof 3
Rafarance : 2404-00030C-2
Procedure Used :-
Calibration wers usi CP-0T0Z based on TLAS G-20 according fo diract
‘measurament mathod with Data Acg which with i p Detector [ RTD .
Tha temperature scale used was based on [TE-80.
Conditien of this result of calibration
1. Refarence standard Instrument:-
Instrument Serlal No.  Cert No. Traceable Dus Date
1) Data Acguisition MY 48023932 Z3LMI2Z TPA 26 Jul 2024

2, This cartificate is valid only to the fem callbrated on date and place of calibration,
3, Thas certification is fraceable to the knternational Systam of Unit

Remark : TPA : Technology Pramotion Assoclation ( Thalland - Japan )
Result of Calibration :- { * ) Without Adpustrnent

Function of UUC* : Temparatura Source
Freah air setting : Closa Environmant during calibrafion
inning Finished
25
54
232
Positlen
H
|
2
|
4
-— = 5
R
8
Probe Installation Details : Dimension of Chamber L
a= 50 com D= 08 m B.(ref.)
B= 50  om W= 054 m
e= 50 om H= 080 m
Capacity = 026 m'
.
onanslupuny

Certificate No.: 2304203-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT €O, LTD.
Address: 3 Soi Udomsuk 41, Sukhumvit Road,

Bangchack, Prakhanong, Bangkok 10260

Page Lof3
Equipment: Autoclave

Manufacturer: ALP

Model: CL-40L

Serial No.: 807298

ID No.: UAE.MIC.019/ 2560

Order No.: 2304203

Operation No.: 2304203-001

Date of Receipt: 10 August 2023

Date of Calibration: 10 August 2023

Calibrated by mrWorapoh Socktong ~ Approved by
Scientist { Mr.Pheraphat Tuanjit )
Manager, Division of Calibration Labaratary

Date of Issue: 15 August 2033 Responsible for the Technical Managemant Team

Tha ara for o of 85 %o,

This Certificate i Bsued in sccordance with the conditions of accreditation granted by the Thal Laboratory Accreditation schame
which has assessed the measurement capability of the labarmtory and its traceabiity to recognized national standards ard to the urits
of zod at the nationad standards feboratory. This certificate may not be reproduced other than in full
Ex0apt with the prioe wntten aaprovel of the Nationad Frood Instiute.

F-CS-009 Revision: 01 Date; J0-04-65

Eguipment : Incubator Cort. No.: 24Thaa50

Condition As-Received : Ueed [tem Page: 3of3
Raference : 2404-00030C-2
Rasult of Calibration :- {*) Witheut Adjustment
Functien of UUC" : Temperature Source
Fresh air setting : Close
Cabibration | UUC* | UUC* Overall
Point | Satting stability Factar
() ("G ("e) (£C}) ['ch [ S] k
250 250 250 0.053 0.78 1.3 2
360 380 36,0 0.14 057 093 2
{*C)
Paint Position
{0} 1 1 2 | 3 4 5 B T | 9 {ret.) {2°C)
250 25586 | 25310 | 25430 | 25412 | 24.347 | 24332 | 24.313 | 24474 | 24875 0.30
36.0 35,843 | 35965 | 35,618 | 35701 | 36239 | 36.260 | 36.343 | 36.357 | 36.003 0.31

Avarage* : Tha average of 30 values in each position.
Temperature stability : One-half of the grestest maximum dfference of measured temparature at any one sansor,
+ Tha masamum diff of at any sansors and the measured

temperabure at the refarence location which are cbserved at the same tima or at as close an cbservation time as
possible to the pattern o hamogensity within the chambsr under steady-state conditions.
Overall Variation : The Difference of the masimum and minimum
UUC* ¢ Unit Under Calibration
Mote @ The reported uncertamty of measurement was included stability and exciuded uniformity

The repartad uncartsinty of measurement wae based on 8 standard uncertsinty mufiplied by a covarage
tactar k, providing a level of confidence of approximately 85 %.

~olo-

lﬂﬂﬁl"li‘lljm‘UQﬂ

nE

SE.TES).T28 (7526
GALIBRATION ND&1

Calibration Report

Certificate No.: 2304203-001-01
Equipment: Autockve
Modal: CL-40L Serial No.:  BO7298
Reslitian: 1 T IDNo: LRE, MIC. 019/ 2560
Manufaciurer:  ALP
Date of Calibration: 10 Bugust 2023 it
Location: 301, UNTTED ANALYST AND ENGINEERING CONSULTANT C0., LTD.
i ondition: Ambient [ R I
Relative Fumidity {65 & 2 ) %
Lire Vetage {225 £ 1 ) valt
of this results of C:
1. This instrumant was cabbratad by insert 3 standard temperature recorder with RTD inta its autodiave and calbmtian
according to W-TE-DIE based on BS 2646-1(2021) : Autodaves far in Design, safety
and parfarmane Spesfication.

- The temperature scale used was based on IT5 - %0,
- All data show below were final vakoes and the initial data may be obtained upan request.
2, Reference Standard Instrument -

Instrument Model Serial No. | Certificate No.|  Duc Data Through
HiTempial-2 S25601 NC-22-11-22-1 7% N33 MACGETEDH INC.
Digral with RTD
g o0 Lo HiTemp140-2 525607 NC-22-41--175 B-here-23 MACGETECH NE.
" FRTTCRECFOCD
HiTemp40:2 HS451R TE B603E3-1 B-Agr-24 it

3, This cestificate Is traceable to Intemational System of Units (ST Units).
#, This ceificate was certified onfy for the instrument we calibrated.
5. This result of cabbration was found sccurste as shawn an date and place of cabration andy.
&, This standerd does nat apply to steriizers or gsinfectors usad for medicel, dentl, phasmaceutical,
7. Condition of Calibroted ®em @ Good
ULIC Deserigtion | Salting program Function steriization | STERILIZE/NORMAL
Time of sterllzation 25 Minste At 121 ¢
B, Resut of Calibration ‘Without adjustment
Afer adjustmant:

FC50142 Resisin: 01 Dat: 3044.65




HSC-THL.TIB 17026
CALIBRATION 0061

Calibration Report

Certificate No.: #304203-001-11
Equipment: Autoclave
Model:  CL-40L Serial No.:  BOP298

Resehion: 1 " IDMNos LAE MIC.013/2560
Manufacturer:  ALP

Date of Calibration: 10 August 2023 Page 3 of 3
Calibestion point: eI
resulk;
Calibration | Temperatare | Relative | Line Voltage
Coniion | () ty (31| (volt)
Min e 635 2233
i a3 a7 259 | T T

Tablal ; Reporting of Temparatura
Measured Temperature (°C) @ Sensor No.
Calibration Paint {Sensor No.3 is REF) Uncertainty
ey Stel, @ 1 | serziren | Skelx 3 +(°C)
121 12168 | 12170 | 12166 066
Table 2 : ch Result
UUC* Setting uuc* Reading Stability Unifarmity  |Overall Variation
o Min (°C) | Max (C) |verage (e} MPa (') [&2) o
13 m | i3 | o (31 017 0.1
Hote

The guoted uncertainty indude * Stabilty * and " Loading effect { 20% of Uniformity |
UuC™ = Unit Under Calibration
Stabiity = One-half of the greatest maximum difference of measured temperatunes at &y ane Sengors,
far at least half an hour after reaching steady sate.
Unéormity = The maximum difference of measured temperatures at any sensars and the measured
temperatume 2k the reference focation which are ohsenved at the same time,
Overall Variation = The differance of the maxdmum and minimum measured temparatures througout choervation time.

The report uncestainty of measurement was besed on standard uncertainty mukiplied by coverage factar k= 2, providing
a level of confidence of approdmately 95 %,

S p—

FCE-0L2 Retsion: OF Dates 20-04-65

granrnss e N0 El s WLETRS
SUELSMSAROJAUE
Foundston for noushiad Deveopme t tafions! Food nanuse
Frod ircusinal Laborsory Servce Tenfer

Calibration Report

Certificate No.: 2402419-001-01

Equipment: Ewstronic Balancs Mamufacturer;  CMALS
Modet P21 Resolution:  C.081 g
Serial No: CBIHIY 1B Nu.: LIAE HIC 0557565
Capacity: 820 g
Date of Calibration: 13 ion 2024 Pagezord
Environment Condition:  Ambut Turgemoee %0 - 03 T Soateedimidn 50 - B4 %
Place of Callbration: Foom 301, LINITED ANALYST AN ERMEERING CONSULTANT 00, LTDL

Condition of Equipment: Soad Codtan
Conditkon of This Results of Calibrati

1. CaRvation Method: MF Method W-MADOL  In-House Method based on LKAS Lab 14 - 2019
L. Rafereree Sandaniy
Reference Standard  Maodal Sorial No.  Calibrated By  Cerftificate No, Due Date

Standare Wiegt G €2 L0y tsem s METIL1R2S 28 Mo 3034
Instrument Madel Serial No.  Calibrated By Certificate No.  Dus Date
Therm-Hyarn Mt BOA-HL WFLBTH 015723 Quainy Hedom R 4 March 7075
3. Thas cerblication i traceatie 1o 51 LT

4. Tz ceruhicate wes certified niy or the wstrament we cabtinted,

5. This result of cabivatian was faund aceurans 2 shown on date and place of caloration oy,
Calibration Rosults:
1. Repeatability of Resding:

Homnet Ve [ g ) Staratirl Deviation of Readng (8]
300 0.09087
0] n.0018

2. Off-Cantor Error:
Amamel M0 g s pacedand moves b varous costion o7 pen

Thir balan reding stihmisd & givist 1) the Ca6,

F-C5-0L2 Rewsion; 01 Date: 20-04-55

SEETANSSUE RSO aar L LTS
AUBEMSAEUUEN IS3EF TISEUS TS
Fourclaion for ncosing Devesopment Maional Food e EE s e
Fond hdusma Laboraony Service Cerrer IERATHON D0E1

Calibration Certificate

Certificate No.: 2402419-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT €O, LTD.
Address: 3 Sol Udomsuk 41, Sukhumvit Road,

Bangchack, Prakhanong, Bangkak 10260

Pags 1 of 3
Equipment: Elnctronic Balance
Manufacturer: OHAUS
Model: PXE23
Serial No.: 236754745
1D No.: UAE.MIC.055/2565
Order No.: 2402418
Operation No.: 2802419-001
Date of Receipt: 19 April 2024

Date of Calibration: 19 April 2024

Calibrated by  m«Pharaphiat Tusnjic Approved iw/

[ 1 Mies Branuan
Vice President, Department of Laboratery Servicos
Date of Issue: 23 April 2024 for the Technical Team

ik For r

This Corificate 5 msued in seoordarce with the conditions of accrediation granted by the Thal Laborory Accreditation Scheme
which fas assesad (e measurement capadity of the inomtary and its frazeabiity (o retagnissd natianal standsrds and to (e
uniE of maasurament reslzed at the comesponding retons! standards laboratory. Ths certificate may not DA repraduced cthar
shan i Ul excmnt with the prion witten approval of the National Food Tnsmite,

FLED02 Revmon: 01 Date: 20-04-65

AEE TSR
ALEILSA RIS SR TNSS LSS

Foundaton for indsinial Ceveloprme ! Malionsl Food sthoe
Food indheine Laborstory Sence Cener

Calibration Report

Certificate No.: 2402415-001-01
Equipment: Electranc Balencs Bumufacturer;  OHALS
Model: PREZT Resolutlen: 0001 g
Serial We: CLIIHTS ADNB: LURE MIC CSEEES
Capaciey 620 g
Date of Callbration: 19 acii 2024 Paga3ar3

Calibration Results:  (Continued)
LCallbration Range: 0-600 g
Calibration Adjustment:  Internal Cadbration

3. Departure from Nominal Value:

Homoal Ve Biragu Raiting Cormactan Uinezrainty Coverme e
Lig } ] - S | 1 &30 15 i
Unigag 20000 0.0 6.000 200053 200 |

1 10000, Lo 11 o.000E 200

3 50000 5050 0.0 00083 200

m 10.0000 w000 o0 00w 20

3 00000 0,000 o000 & 0001 200

2] 00000 &) a0 o 0o0at 1m0

100 100, D0 180001 g 200004 1m0
00 200.0000 200,001 1[I} 0.0011 10
500 30000 300,003 a0y [ 200
00 2899909 400,063 03 Qoo 1m0
500 RECLE] 300,003 L0y 20013 108
50 LI 500002 LT 20034 100

The smfscrtin) (st ity oF Mkirément ias Dase on & SANCRTT urCaTamy MUTihed oy 2 coversge facmr & , prowising B
bpatd of corfidencn of appeoimate 35 %.

A P L

F-C5-012 Renvigion: 01 Date: 20-04-65
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Cerlificala No.: COT240187 Page Zof 3
Calibration Results:
pH Scale
Input pH Meter Reading Uncenainty of
(v Cowerags Faclor (k)
(miv) {miv) Ermor (mV) {pH)
414,12 414 <092 0,00 n.5a 200
354,96 355 004 1.00 0.58 200
2958 2% o.z0 200 n.s5a 20
236.64 37 0.36 3.00 0.58 200
17748 78 052 400 0.58 200
118.32 118 -0.32 5.00 n.sa 200
§9.16 58 -0.16 600 n.5a 200
a ] o.0o 7.00 0.58 i)
58,16 -59 018 B0a 0.5a 200
-118.32 -118 03z .00 058 200
17748 AT 048 10.00 0.58 200
-236.64 -236 0.64 11.00 0.58 00
-285.8 -206 -0.20 12.00 0.58 200
-354.98 -358 ~0.04 13.00 0,58 200
41412 414 o1z 14.00 0.5a 200
i Rty e Tulal die
eutrrbbingy Lol
ay
B o A Tl e ebabs: i o ks
LAFTIMUAN

Defivering Growth - in Asia and Beye

CAL-FM-COT-14: 8 Agr 2024

&% DKSH

s D& Certificate of Calibration

T

Equipment: pH METER Certificate No.: COT240167
Model: SevenEasy |seued Date: O April 2024
Serial Mo, (or 1D} 1230525212 (UAE WAS.003/2553)  Job Mo WO-D0024208
Manufactirer METTLER TOLEDO Page: 10f 3
Blectrode Serial No.: 1156883 Model:  Iriob Scéds Brand  METTLER TOLEDO
Condition; In Condition
Customer: United Analyst and Engineering Consultant Company Limited

3 Soi Udomsuk 41 Sukhumyit Road,
Bangckak, Prakanong, Bangkok 10260 Thailand

Environment Condition: Temperature 25  +4 t+ 2 "=
Humidity 80 %RH + 15 WRH
Calibration Place: Ervironment Laboratory, DKSH Technolegy Limited,

2533 Sukhumvit Road, Bangchak,
Fhrakhanong, Banghkok 10260 Thatand

Calibration By: Miss. Orawan Khiaiphio

Caibration Date: 9 April 2024

The Method used: In housa method, CAL-WI-58, base on ASTM E 70-07

Traceahility: This cerfificats is traceabla io S Uinils, Sample Test is assured through prmary

rmedurement method Hamed cell, through CPAchem Lid. (ISDIEC 17034) Cerlificate
Mo, B38377, 931085, 031984 And pH Scale tracestle to the S Unds maintained by
Mational Institute of Metrology (NIMT), Thailand through Industrial Foundstion
Electrical and Electronics Institute Carificate No, CA20230350EA

(Miss Orawan Khiaiphkol) {Mr. Nitinun Seihawan)
Peraon in charge Authorized signatory

Ths cardilicain 5 S 118 Ll of Messanement acconing 10 M ikemasienal Syswm of Unis (S0, 1 peovides trazastilty ol measuanan io memabonal
anvonal wlendan torsoies.
02 I 1he aepandad uscartzinty which s ctmined Hom i standied uscanainty muliched by ra coverags factor (43 o
ercwic & | of corfidenca of ape yS5E N 0 Gt o E: 1 Uncis rement {GUM].

Thass resuls may ba afociod by devainns fom specifiod contisons. Th resuls relale only i Tia fess s, caltming or sampme. The mpor shal ot
£ rozmouced awsant in 1l wihoui opproval of DEH Technslogy Limited.

AN By o utal e
OREH Tac Lirstas

- enaslamun

Delivering Growth - in 2 CAL-FM-COT-14: 8 Apr 2024

€z DKSH

Certificate Mo, CO7240167 Page 3of &
Practical slope and zero point®

The three-point calibration using three standard buffer solutions; pH 4.008 | pH 6.985 and pH 9.997

-During calibration, display of pH meter reading: pH 4.00, pH 7.00 and pH 10.01

The practical slope of the pH electrode; ST.01 (m\ipH), DE.37%
The zero point of the pH electode; 6848 (pH)
Sample Test Results
Standand Buffer Unit Under . Uncertainty of
il
Saolution (pH) Calibration {pH) Diffsenca (k) Measurement (pH} Cinvmraga Factor ()

4.008 3.99 -0.018 0.0070 200
6985 T.oo 0.015 00091 2.00
2.897 10,02 n.oz3 0.0074 2.00

* Calibration Marked * Not TIS! Accradiied * in this Certificate have been ncluded for completeness

The End of Certificate

Lanms'l.u'muqu

CAL-FM-COT-14: 3 fpe 2024



&= DKSH €= DKSH

Certficate No.. C15240373

Dk Certificate of Calibration Page: 2012

Reference standard ment:

e Equipment | Corficateno | Coldale | NextCal date
Equipment: Digital Thermometer with Probe Carlificate No.; C15240373 I_w | orezioma | 2May 23 [ zmayza
Moded: SevenEasy pH Issuad Date: 09 April 2024
Serial No.: 1230525212 Job No.: WO-00024208 Calibration Resulls:
Manufacturer: METTLER TOLEDO Page: Tof2 Without Adjustment
10 Na.: UAE WAS 00312553 Condiion:  In Condition Sensor Type: RTD Channet: -
Diameter {mm) 4 Length {mm): 135 [ {mm}: 110
Customer United Analyst and Enginenring Consullant Company Limited Calibrate Point.{°C) | STD. Reading (*C} | UUC. Reading {*C) |Cormection of UUC (*C)| Uncertainty (+ *C)
3 Soi Udomsuk 41 Sukhumyit Road, 15.0 15.010 151 -0,080 0.076
Bangckak, Prakancng, Banghkok 10260 Thailand 250 25.006 25.1 -0.084 0.a7e
35.0 35.004 35.0 0.004 0.076
Condition:  Termg 2t 4 3c
Hurnidity: S0 %RH & 20 %RH
Viottage: ZOVAC + 0%
The End of Certificate
Callbration Ptace: Thermo-Hygra Leboratory, DKSH Technelogy Limited.
2533 Sukhumvit Road, Bangchak,
Phrakhancng, Bangkok 102680 Thailand
Calibration By: Ir, Mateekam Mijit
Calibration Date: 09 Aprd 2024
The Mathod used: In howse mathod, CAL-WI-18, by comparision with standard thesmometer
Traceability: This certi is traceable to the ionial Systam of Unil maintained by
Quality Rebom Go. Lid. (OR) Certificate No. GR23-1073
=l
o
(Mr. Nateskam Mitjif) (Mr, Pramcte Ramrong)
Person in charge Authorized signatary
This certficale i issued the units of messurement acconding 1o he |emational System of Unts {81). W provides Taceshiiey of
The urcerisiny staied = o lumw-ﬂﬂ!ﬂ the v itiches by e
coverage tactor (k=2) o provide a level of A% |t detmrmined e £ ol
Uncertainty in Mosasrement (GLIM)
Thesa raeulis may bo affected by fom i ndions. T f2 B0 tom taeed, calbrmied o surcled
The mpon shall not be mpoduced exoept in Al wihoul spprovsl of DESH Technalogy Limind
uhsw B repmars e lal de s Btaistard e Tall e
DHEH Technaingy Limind DKEH T
25 musperin etsamee s frug Mmoo 10280 BN rwadte I ATV e T P TEEE
:‘.\J“M:;‘mnr:.hlm arghok 12760 . &Sfmmwlmmﬂw 1O Ll
onanslueuny tenanslumau
Dalivering Growsh - in Asia and Bayond. CAL-FM-C TS 14 08 Dt 3023 Delivering Growih - In Asia and Beyand. CAL-FM-CIS-14: 06 Dot 2052
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NEC-TIELTIS 17026

Tt
ERTARATIN R TR et

Calibration Certificate Calibration Report

Certificate No.: 2303500-00%-01 Cortificate No.: ZI0ISEIDED
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD. Equipmant: i Mhaiar Resaktion: 001 1 1y
Address: 3 Sei Udamauk &1, Bukbsumylt Raad, Manutnchrar W Toneo Mosal: Sevan Compact S0
Bangchack, Prakhanong, Bangiak 10260 SealNo:  CliMEman Tyea: Benchmp
M AR AT DoWISeA
Page ol s Date of 26 dune 2023 Puga 2ol §
Logstion; Labsrsy,
Equipment: AH Meter Esvitenmest Condiae: Ambio Temparshrs: | 243 0 15 | 'C RaldiveHumid®y: | 48 230 %
Condsien of Eguipmnt: Goed Conditer
Manufacturer: Mattiar Talada Conditien of this Results of Caibration
+ Cabtralien Mathedd ] 5 ane
‘cenifiod nramroe maisea (CAM)
Meodel: Savan Compact 5220 a r
Instrymessy. Pralule
Serial No.: CH13432421 21 DG Vapage Gabtraimi armear Fluke T 4 04
23 Dige Tharmuniny amumnr Fluks Cramsstn 30 iztaber 230
1D No.: UAEWAT.009/2564 23 Thermn- g M WELETHIOEAT PONFE THAMEASOT I Seplemsar HZ3
Canified Relergnce Material Lst Ho, Manufuchuee Bafh Expire Gt
Order No.: 3303680 2.4 pH buffar & 008 {Frimary o Safier Soutar) #7308 A FHIIELE 16 Fabruary 2025
25 H buar 7.00 TS o Buffir Sctuien] B2 CRAmam PitoTLY 18 Fabruaary 2024
" 20 gH bufar 10,01 [Frimary H batisr Sakitan e CR A PHIIOLE 1 Febnaary 34
Operation No.: 2303560-001
27 pH bufer & BES [Prmary g bufler Sohton) LIEC] ChaGham PETLE 16 Fabiuary 2025
3 Tris cartication i iracestii i Tha niemusonss Sy of Ui {51 Unt}
Date of Receipt: 23 Jurw 2023
% inntnuminre Mo 1 Frough
32 memiman No 23 Famgh
Date of Calibration: 26 Jume 2023 23 natrumans Mo 2.3 fmugh MSE-TETIS 17025 Laberuiary Acssdiion of Cabbvation N 0061
34 Cartfied Simlernncs Materind Ha. 2412 26 waasth o
thermametar, baromesar, are nanswekmetis Tha Standar Selution
: son T 170s
Calibrated by Snaitong App dby /- ana SOAEC 1700
e - 2022 BIMA Feall HI18 Lo .06, 2028,
Seientist 1 Mr Pharaphat Tuariit }(—ﬁ\.} 23 Carmtec Msfmmres WA e ol i ol oy e e
" s
NGt SEEalliniech: oty Apereding 10150 17034 ang ISOUGE 17058
Dinbe of lssue; a7 June 2023 Responsible for the Technical Management Team a
5 wa feund s ghacn & exdtorebin ey
Toa X -
Thits Cartiheata i b 91 Thai Lahorstory Accredinion Schene weich has mssessel
im mukssmmure caabisty of T ko s B raEry 5 meogiimd nelts stndas nd [ e uns of neasurement Ak ol the
Gommepiing niensl standands msorkry. T seicale may not Be reprdused sther than in Nl exseg wih e o Tt sppval of the
Netona| Fosd sty 23 Jerwe zeza

F-C5-009 Revision: 01 Date: 20-M-65 F-5-012 Rision: 01 Datn: 20-04-65
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Fourcaion for inplsiisl Devmopment hetona Food instre o
Food ichmina Lsboraory Seréce Cerier CALIERATICN 0081

Calibration Report

Certificate No: 2I0E0101
Equipment: BH ot Ruohuion: DOTEH | T
Munutacerse  Wntier Tkt Mosel; Havwe Comnct 5220
SermiNo:  CTIaRan Type Berch g
M LINE WONT DOMETE4
Diste of Calibration: 26 Jure 2021 Fage 3ol
Calibration Results:
1. Calmeation of pht Meter i Maruad Tempermiare Compensaton al 25 °C |
‘Womindl oG g Uncortarty | Goverage Pactor
wH mv ) e [ f2my ) 3]
o ez 414 600 [ 200
= 295814 ED 200 [ 200
4 T m 40 [ a00
0 0.3860 7 [ (=] 100
7 [T ] 700 [ 200
B EXE E) ata [ 260
0 AT an W00 0.5 200
[ s a8 200 [Z] 200
[ e 14 1400 [ 200
Fi | Marual Ty
Equipment  5H Slestrite Typs:  Combinad Ekcirode
Minufacturse:  Uuther Tedickn Moddal: it Expuet Pro St
SarniNn: AT [CETSET
r st pied. M T and pH 01
Cartitiad Valun S et Uncarainy o Factor
@25 °C (pH) o i [2pH] (LR
[T an [ 0071 200
50 ) [ 5628 1.5074 200
nny 1001 B w0 0% [
=0 T2 3 - 100 200

FoC5012 Rewision: 01 Dafe: 20-D4-65

LM R A R NEE LS TS

Fourdaon Inolusina Clevelopm Matond Food Fathute EETIETIE 17025
o inchoainal Laborstory Sersce Cenfer CALIERATION D02
Calibration Report
Certificate No.: ZWIOH01-01
Equipmant: Digisl Thatmersaler wilk RTD. (2H Mater]
Ramchtion; LRI 4 Meodul  Swven Compa S320
Earial Mo CIEMIMT O Ho UAEWAT DDR254
Manafaciue Metther Takads
Date of 26 June 2023 Pagn $of 8

Calibration peint: FLE
Calibration result:
= The prok i b or iy i capimal 100 me
~ Description of prote, model . TG SN0 orETad
Owmerson of pecke Dametar 12 me.length 5 mm,
Srealn mateial - Pasic
Standant Uneartwieny
-
s Bnadng  {"C)| T e {6 Comectioe Valus (G} 1
180 15003 an nos
] s o s
g 5005 [T g
Balp - UUCT: Lnk Under Calbmtan
27 Tae 2023
ol % facter A= 2, providig 4 o
pereedmatily 35 %,
—— End ——

FC5-012 Revision: 01 Datg: 20-04-65

e
el e
g i Sy ERESRATION tin1
Calibration Report

Certificata No.: 230aBE0-0014
Equipment; Dighal Tharmomatar wih ATD. {pH Meter]

Resolion 01 e Madsl:  Buvan Cémgael 5230

Sebe:  C113432421 IDNa:  LAE WAT coRgstd

Manutactiar  Alatar Tobedn
Date of Calibration: 25 June 2023 Pagadch s
Lecation: Labary.
Environment Condition: Amisient Temperaturs (#4410 )

Relative Homidiy (88 s2)N

of this results of
1.6 -m . par Faimemete:
- i detmrmined gt
from 3 standard resisiance: Farmometer
Temperaise scalo of 1990 { TE-00 )
2 Reterence Standard Inskumere :
Instnsment Modal Serlad No. Cutificats Ho Oum Giate Tarugh
MANDHELD THERMOMETER. 823 2035047
PSLT 128210 (2R ] TISTR
Plainam Aesistancs Thamoeater (FATH 6274 [EE ]
Suppart Ecupment - Low Temperatire Bain [EOCALE), Mot Euraps-5 Pus Basis, S8 341527

2 Trin cardSoala

&, T et sty

5 Trin 25 shown o dals .

0. Candtion of Calkrmied e :

Good
7, Resutof Caltvaion : EI Wihed e smt l:l N‘e(lmulm/ .

LF Tt 2023

FC5-012 Ravision: 0] Dabe: 20-09-65

Q% DKSH

Certificate of Calibration

MSCATSITES A 2628
e
Equipment: CONDUCTIVITY METER Certificate No.: CE4240057
Maodel: Lab 855 Issued Date: 11 March 2024
Sarial No. (or 1D.): 16300356 Job No, WO-00020308
Manufaciurar: Sl Analytic Page: 1ol 2
Electrode Serial No. 16070067 Modei:  LF413T Brand ©  Si Analytic
Candition; In Condition
Customar: United Analyst and Engineering Consultant Company Limited
3 Sai Udomsuk 41 Sukhumvit Road,
Bangckak, Prakanong, Bangkok 10260 Thailand
Ervironment Condition:  Temperature 23 c % 2 T
Humidity 50 =AW ) 15 ®RH
Catbration Place: Enviranment Laboratory, DKSH Technology Limited,
2533 Sukhumvit Road, Bangchak,
Phrakhanong, Bangkok 10260 Thailand
Calibration By: Nr. Fongplsut Susbchantha
Calibration Date: 11 March 2024
The Method used: In house method, CAL-WI-8, base on ASTM D 1125-14 and D 538114
Traceakility: This cerfificate is raceable 1o the S Units maintained by CRM of NIST{SRM)
through CPA chem Co,, Lid. (ISOIEC 17034) Cerlificate No. 860753, 800581,
A0593
Warthisos DS
-
(Mr. Pongpisut Suebchantha) (Mr.N&tinun Srihawan}
Person in charge Authorized signatory
und e f Links (5. 1| previded tacaubd ity of measuseman b immatind o
uncertant: ity which & {k=2} 0
UL 1 the Guddn o sty (UM
v o affectss The reidte selaim oriy b0 the deme jeied. calbraiied or serpled. The meod stal nal b
Tenendiuoed exceat in [l wifou soormval of DEEH Technoloay Lisied.
VSR Ramipanipn e TaTnf d-dn
D5 Tachoalogy Limesd

e
233 Susktmsrent Pt Biasguiah, Frveknrens, Banghok 10260

ey e tanm-:bimugu
CAL-FM-CAA-00; 12 Sep 2022

Delivering Growth - i Asiz and Beyond.
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Certificate No.: C24240057 Page: 2of2 .
AREIPERLATE LS R e LA X
I l I AUELSMSFEIUUBTSIeSInssua TS "f;‘r//.,?:ﬁ‘\\“}?
Calibration Results: A ~ Fourdaion fer indusing Developmen Nananal Food neifus Tl st B
1 Food rcusiral Laboraoy Sorvce Certer CALH ATION DOgY
Before Adjustment
Standard Unit Undar Calibration Coverage Factor H H H
Camestion Uncertainty { 2§ Calibration Certificate
Conductivity Solution Reading ik}
25000 pSiem 267 uSfom 1700 uSiom 200 021 pSiem
14130 pblem 1478 WSicm -15.0 uSiem 200 a0 ublem Certificate No.: 2402283-002-01
FTEP—— A rasion 28 maen e BT i Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO,, LTD,
Address: 3 SOI UDOMSUK 41, SUKHUMVIT ROAD,
Bangchack, Prakhanong, Bangkok 10260
After A oo 1413 pSiem
Standard Unit Undar Calibration Cowerage Factor
Coraction Uncertairty { + ) Fagelaf4
Cenductivity Sclulion Reading (4.3
5000 uSiem w9 siem 0800 usiem 2m 021 usem Equipment: Electronic Balance
14130 uSlem 413 liem 0.0 Siem 200 a0 uSicm Manufactuner: —
113 mSiem 1075 mSim a3 mélem 200 067 mSiem
Model: XSR2050U
Serial No.: C210685394
1D No.: UAE.WAD.010/ 2565
The End of Certificate
Order No.: 2402283
Operation No.: 2402283-002
Date of Receipt: 2 April 2024

Date of Calibration: 2 april 2022

Calibrated by Mroerawit Prapawuttipons  Approved by %

Scientist { Mr.Pheraphat Tuanjit
Manager, Division of Calibration Laboratory
Date of Issue: 9 Agril 2024 the Technécal Team
Thi fora of i 958

This Certificate 1S issued i accordance with the conditons of acoredtation granted by the Tha Laboratory Acoreditation Scheme
wihich s assessed the measurement capabiity of tha lsborstory and 15 raceanilty (o recognized rational standands and to the
unts of measuremant raakeed At the CorTEspONMNG natanal standards fbaratory, This certficate may nat be reprocuced other
thar in ful gxcept with the prior written approval of the Mationad Food Institute.

s Bumanaw meTHIAD Svin
DREH Tostnology Limins.

F-C5-009 Revesion: 01 Date: 20-04-85

e
3513 Sustusrauk Road, Bangehab, Porsssenong, Sanch HR80
Prroem 188 2530 7000 Enet

wnashinugy
CAL-F-

Delivering Growth - in Asia and Beyend. 08 12 Sep 2022
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Calibration Report Calibration Report

Certificate No.: 2402283-002-01 Certificate No.: 2402283-002-01
Equipment: Eocnionic Ralanee Manufacturer:  METTLER TOUFRO Equipmant: Electrnrie Balance Manufncturer:  METTLER TOLFDO
Model €SHH0 Resalution: 000001 g/ 0.0001 g Medil: XSRO0SDU Resolutien: 000001 g/ 00031 g
Sarial Ne.; C2I0BREION 10 No.: LA WAD 01042565 Serial Mo, C2I0A5IR 10 Mt LIAE WAL D805
Capadity: 220 o Capacity: 120 g
Date of Calibration: 2 rerd 2024 Page2ofd Date of Calibration: 2 apnl 2034 Pagedofa
Environment Condition: A=t Terpias: 245 05 T Aolthe bumdty: 4TS5« 25 % il :  (Continued)
Place of Calibration: Laonainry, UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD, < = = 0-80g
Condition of Equipment: Goee Contim y
c { This Results of Calibration; Calibration Adjustment: Internal Calibration
. Coltwaticn Methid T Mo W-MA-DOE  1n-House Muthad hased o LIGAS Lab 14 2014 3. Departure from Nominal Value: {Range: - 80 g Resalution: 0.00001 g )
2. Referen Sandards:
Raference Standard  Model Seriel No.  Callbrated By  Certificate No.  Due Date Nomnal Vaiue Stangart Velus Average Sradng Comecton Urcertmty Coveenge Facsor
Standard Weight Ciass E2 Img 0y BSISSSTSTE T MEIHON1S H Al 2009 o Lo 1 g} - teop 1 i
Serial No.  Callbrated By Certificate Mo,  Due Date
Instrement Mede] Unisaet 10000 0.02000 0000 00050085 200
Therme-Hygre Meter E0RHI WFLETHOI6/23 Quaty Reborn R2-0343 & Febraary 2025
S L o o Rt 0001 0001603 ) 00001 00030053 100
i waly fer v calbeated. 005 005003 00500 G00008 RO 200
52 TG #eselt 0 CAIDAITION Wars T0nd BCURBte 25 Shown o ot end Slece of Caltravon orty o0 0010003 0.01000 00000 0. 00RUES 100
Calibration Results: oos [t 00500 0.00000 0000036 200
1. Repeatability of Reading: &l D001 10000 oot 00011 20
[ 1.0t 50001 G000 Lo 200
tiomenal vake [ g | Stendars Disvation of Reardisg Lgl
0 s ' 1000003 100002 40002 COm01E o0
) 0007 2 2003 200001 Q000 000017 20
w0 0000046 3 500001 £ 00002 000000 L0002 100
200 0200648 10 101000009 100000 000001 0000025 o0
2. NGt Ervor: a 20200931 10,0000 o003 00037 200
Amesof 100 g wee pleced end moved 1o various powdion on pan, —
] 30000040 3 0001 00003 000050 200
The batance readieg ohtared i gren m e tacis
= 50000021 000002 D00801 0000066 200
£ B0.000068 o002 400005 00011 200
i"( (7

1 2 'l 3 | 4 ] ] [Mimum Diffarence]

L g alt gyt o sli g g
| sesses | seewn | oot | soncom noon ﬁ’

FC5-012 Revision: (1 Dater 20-04-65 FL5A0L2 Revigiom 01 Date: 20-04-65

1000000 | 1000001
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Foundaten for Nousial Development Matonsl Food nernes ey NSCTISLTIS 17026
Food indusinal Laboratory Servee Camter EREaRATIEN The CALIENTIG N 061
Calibration Report Calibration Certificate
Certificate No.: 2402283-002-01
Equipment: Flectearas Ratac Manufacturer.  METTLER TOLEDG Certificate No.: 2400141-001-01
Madel: XSO0 Fesolutisn) 020001 g /0001 g Client name: UINITED ANALYST AND ENGINEERING CONSULTANT CO.LTD,
Serisd Mo, G063 10 Naui LIAE WAGLII46S Address: 3 Sol Udomsuk 41, Sukhumyit Road,
Capacity: 1200 g Bangchack, Prakhanong, Banghek 10260
Date of Calibration: 2 apil 2024 Pageania
Calibration Resuits:
i {Continued) R
Calibration Range: 81 -200g
Calibration Adjustment: Internal Calibration Equipment: CHAMEER (Hot Air Oven}
3. Departure from Nominal Value: (Renge: 81 - 200 0; Resolumon: 0.0001 5 )
Manufacturer: MEMMERT
Mormanal ke Standrd Vel Moerage Bradng Comeetn Urcartsirey Coverage Factor
£ig:} i g (g 3 g 1 (e g ) L Model: UF 55
[ 20,000 10 50,0001 0.000 000018 200
e 100,00005 1085001 6.m00 nmes 20 Serial No.: B216.1666
L 11600007 1100001 0.0000 000 200
i 120 000 1200000 01 0017 100 1D No.: UREWADNY/IEED
L3 130 00010 130 0000 0.0001 000018 2
15 14000014 1400000 0.001 0.00020 200 Order No.: AL
50 150 00008 1500001 nmon 0.02020 200
r Operation No.: 2400141-001
i 500D wooonl | oo 0.00027 2m
170 17000513 1700601 00900 000023 | 100 Date of R Ipt' 11 October 2023
208 20000518 00602 00000 oomes | 200
Date of Calibration: 11 October 2023
Calibrated By /%
Lanaratec oy o FE B ] L=
Sciantist { Mr.Pheraphat Tuanjit )
Manager, Divisian of Callbration Labaratory
Date of Issue: 16 Octaber 2023 the Technical Team
The are for of i 95 B,
The répertid wcubaisty of meassrmmint was basad 2 3 staedand wncanaiety multipliod by 3 coversge faczoe & | providing 3 T"r sm o e :m:n In ﬁﬁ:nmrﬁm ik ao:::l:n‘nu “':mem b :: Lew:lm‘ ey ”rﬂn‘?;:m:

Vol oF cusfiente of approsimatoly 55 %. of measurement realized at the comesponding nationsl standsards |abarstory. This certficate may not be reoroducsd cther than in full

‘except with the prior wrtten approval of the National Food InstRute:

—t ]

FES0L2 Rewssion, DL Cate: 0-04-55 FCS-000 Reisoey OF Dat: 30-04-65
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Calibration Report Calibration Report
Certificate No.: 2400141-001-01 Certificate No.: 2400141-001-01
Equipment: CHAMEER {Hot Ar Dven) Equipment: CHAMBER {Hat Air Overi)
Madel:  UF S5 Serinl Mo.: BZ16.1666 Model:  UFSS Serlal No.: B216.1666
Reofton; 01 °C IDMNoc  UAEWAO.W27/2559 Resolution: 0.1 T IDNa.  LAEWAC.DZP/Z553
Manufsctirer;  MEMMERT Marufacturer:  MEMMERT
Date of Calibration: 11 Octaber 2023 Page 2of3 Date of Calibration: 11 Ociober 2023 Fagedof 3
Calibration pait: 104,01, 140.0 and 180.0 °C
Location: Laboeatary, Floor 2, UNITED ANALYST AND ENGINEERING CONSULTANT CO,LTD. Calibration result: . -
Enviranmant Conditinn: Amblent Temperature {28+ 1 ) % Calibration \’me:cm'! Ralative Linu Valtage - . sii
Reletive Humidity (B3 &1 )% i 5 O i i
Ling Wektnge (s 4y Hin 28.2 Bi4 2374 B e _
MAX 8.3 B5.1 203 ¥
Tabled : Reporting of T re
U . " Calibration Measured Temperature (°C) @ Sensor No.
point (Sensor No,8 is REF)
1. This mstrument: was caliorated by Insert 9 standard thermometer inbs its chamber and calibrstion soconding to r'e) w1 w2 w3 a4 'L T w7 =8 'T) £ (6}
W-TE-D14 Based on TLAS G-20-1/02-08 (E}; Gudelines for Cablration and Chicks of Temperature Controbied Enclosures. 1040 109.05 | 105,59 | 104,02 | 104.08 | 104.00 | 10405 | 102.99 | 104.07 | 104.00 053
- The temparature scals used was based on 175 - 90 1490.0 140,09 | 13959 | 139.91 | 140.05 | 139.99 | 13891 | 139.97 | 140.25 | 135.97 073
 All data show bekw were final values and the intial data mey be obtained ugon request, 1600 180,46 | 160.33 | 180.25 | 180.28 | 180,33 | 178.96 | 180.31 | 1B0.64 | 18016 0,50
2. Reference Standard Instrument ¢ Table 2: of Result
Instrument Model Serial No./ID No. | Certificate Mo, Due Date Thraugh UUC* Setting UUC® reading ("C) Stabllity Unifarmity ‘Overall Variation
igrat 399724 MY40016534 " HATIONAL FOGE [45] MIN MAX | Average #(°C) (i)
with sensar RO |G roanas] ook | BAds | Ciemmie 1010 Wio | we0 | ioan 0,050 0.8 =D
3, This certificate & traceabie ta International System of Units (ST Unks), e lanp | tana 1400 0075 0.8 547
4. This certficate was certifed anly for the Instrument we callbrated, 189 L R L2 L e

5, This result of calibration was found accurate as shown an date and place of eaibration anly.

6. Condition of Calbrated item = Goad Hote  The quoted uncertanty include * Stability * and * Loading effect {20% of Temp Undformity) "

UUC* = Unit Under Caliaration
Stability = Cne-haif of the greatest madmum difference of measured temperatures at &y ane sensors,

Tmeof Record 1 Howr 9 Minute At 1040, 140.0 3d 180.0 °C e ait fest ha an hour after ranching staady stats.

Fresh air Damper Qpen  Posttion El Unifarmity = The madmum difference of measirad tamperatures at any sensors and the measured
Clase temperature at the reference location which are abserved at the same time.
Not Availabie Overall Vanation = The differonce of the maomum and minmum maasured tempertures througout chsendation tme.
7. fesult of Calibration ¢ [%] waeoagusrent [ ] aner sdustment T Papbrt ancertainy of esscreinent was basd on standeid uncarsinty malbalid by Ghirage factor ke 7, providing 2
& level af earfidence of approvimately 95 %,
e P —

FL5071 Ravisnn: 01 Date: 20-04-65 F-C5-012 Ravigion: &1 Daca: 10.08.65
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w NSC.TISLTIS 17025
CALIBRATHON DDE1
Calibration Certificate
Certificate No.: 2400141-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO.LTD.
Address: 3 S0l Udomsuk 41, Sukhumvit Road,
Bangchack, Prakhanong, Banghek 10260
Page 1of 3
Equipment: CHAMBER (Hot Air Dven)
Manufacturer: MEMMERT
Model: UF 55
Serial No.: B216.1666
ID No.: UAE.WAD.027 /2559
Order No.: 2400141
Operation No.: 2400141-001
Date of Receipt: 11 October 2023
Date of Calibration: 11 October 2023
Calibrated by s App by
Sciantist { Mr.Pheraphat Tuanjit}
Manager, Division of Callbration Laboratary

Date of Issuet 16 Qetober 2023 the Technical Team
The are far of i 95 B,

This Cortificaie Is hsuad In accordance with the conditions of accred@ation granted by the Thai Laboratory Accreditation schems
which has sssessed the messuremant capabidty o the aboratary and its tracoatiity o recognized national sandanss and o the units
of measurement realized at the comespending national standards laborstory. This certificate may not be reoroduced cther than in full
‘except with the prior wrtten approval of the National Food InstRute:

FCS-000 Reisoey OF Dat: 30-04-65

NEC-TI81.TI8 17028
CALIBRATION 001

Calibration Report

Certificate No.: 2400141-001-01
Equipment: CHAMBER {Hat Air Oven)
Modal: UF 55 Serlal Mo.: B216.1665

Resslution: @1 ¢ 10 M. LIAE.WAD.027/2559
Marufacturer: MEMMERT

Date of Calibrathon: 11 Dewber 2023 Page Jofd
Calibration pait: 104,01, 140.0 and 180.0 °C
Calibration result: N B
Calibeation | Tempersture | Relitive | Lina Valtage » =
Candition ey Humidity (%) [voi) x Ly
N 262 B4 254 : - b
MAX 283 B5.1 203
Tabled : Reporting of T re
Calibration Measured Temperature (°C) @ Sensor No.
point (Sensor No,8 is REF)
ey #1 | #2 | #3 | W4 | #5 | #6 | #7 | #8 | #8 % (°c)
1040 104.05 | 103,58 | 104,02 | 104.08 | 104.00 | 30405 | 103.95 | 104,17 | 104.00 053
1400 140,09 | 13959 | 139.91 | 140.05 | 139.99 | 13891 | 13997 | 140.26 | 135.97 0.73
180.0 180,46 | 160.33 | 180.25 | 180.28 | 180,33 | 179.96 | 180.31 | 1B0.64 | 18016 0,50
Table 2 : of Result
UUC* Setting UUC* reading ("C) stability Unifarmity ‘Overall Variation
ce) MIN MAX | verage * (°C) ce) ey
1090 104.0 104.0 104.0 0.0%0 0.18 036
1200 140.0 140.1 140.0 0.075 0.28 .47
180.0 180.0 160.1 180.0 013 048 .88

Motz The quoted uncertanty indude * Stability * and * Loading effect {20% of Temp Unifoemity)

UUC* = Unit Under Calibration

Stability = One-haif of the preatest madmum difference of measured temperatures at any ane sensors,

T at least ha¥ an hour sfter raaching steady stats,
Unifarmity = The madmum difference of measured tamperatunes at any sensors and the measured
temparature at the reference lcation which are abserved at the same time,
Overall Vamation = The difference of the mammum and minimum maasured temperatures througout cbsenvation tme.
The report uncartainty of messurement was beged an standard uncertsinty multipled by cverage factor k= 2, providing a

level of carfidence of approximately 55 %,

F-C5-012 Ravigion: &1 Daca: 10.08.65

dahond Faod nanue
“erieT

ERrRATEN B

Calibration Report

Certificate No.: 2400141-001-01
Equipment: CHAMBER {Hot Ar Oven)
Model: UF 55 Serial No.: B216.1666

Resoltion; 0.1 %C IDMac UAEWAQUT/2559
Manufacturer: MEMMERT

Date of Calibration: 11 October 2023 Page 2of 3
Location: Laboratory, Floor 2, UNITED ANALYST AND ENGINEERING CONSULTANT COLATD.
Enviranmant Conditinn: Amblent Tempersture {28 £ 1 )¢

PRedative Humidity { B3 2 2 )%

Line Voitage: { 23 £ 1 )vot
Canditi i G

1. Thas mstrument was callorated by Insert 9 standard thermemeter ints its chamber and calibration amording to
W-TE-D14 Based on TLAS &-20-1/02-08 (E}; Guadelines for Cabbration and Checks of Temperature Controled Enclosures.
= The temparature scale used was based on 175 - 90,
« All data show bedow were final values and the initial data may be abtained upon request,

2. Reference Standard [nstrument ;

Instrument Model Serial No./ID No. | Certificate No. Due Date Through
Cigral 3aT2n 45016834 i HATIONAL FOOD
Wit sensor RTD e i & fen INSTITUTE

3, This certficate & traceabée ta Intemational System of Units [T Unks),

4. This certificate was certified only for the iInstrument we callbrated.

5, This result of calibration was found accurate as shown an date and place of eaibration anly.
6. Condition of Calirated item = Goad

Time af Record 1 Haur 9 Minuts: At 1040, 140.0 zad 180.0 *C
Fresh air Damger Goen Fostton [ - |

Clase

ot Available

7, Result of Callbration ¢ Witoutadjistrent || afer adjustrment

FL5071 Ravisnn: 01 Date: 20-04-65

TECHNOLOGY PROMOTION ASSOGIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIIRATION AND TESTING SERVICES
53414 PATTANAKAAN ROAD 501 18, SUANLUANG, SUANLLIANG BANGROK 10250
TEL0-Z717-3000.28 FAX.0-2715-548a

Certificate of Calibration CortNo: 2aMMzE2

Page.: 1aof3

Equipment : Blectronic Balance

Manufacturer ; Mettier Taledo

Model ; ABZ04-SFACT

Serial No. : 28361010

10 Na. : LIAE. WAS D02/2552

Submitted by : United Anatyst and Engnaering Consultant Co. Led.

3 Sol Udomsuk 41, Sukhumeit Road,
Bangchak, Phrakchanong,

Banghek 10260
Location : Balanca Room (108)
Received ordar : 11 May 2024
Calibration Date © 11 May 2024
Ambilent Temperature ; 15 Cto40°c
Redative Humidity : 30 % to 80 %
Callbrated by © Khit Ruttanagrapachiai
\mci«id-
Approved by : ]K
Approved Signatory
{ ) Pongan Paipim
() Suwit imjal
{3/ ) Kunchit Promprat
tssun Date : 15 May 2024
The jes are fora of 5%

may ool ba tran in huli, mecepl witn the prior wrisen
Approva ot the head of Carparste Bandcics 3 © Equipment Cashration and Testing Services,

tenansliimun




Equipment : Electronic Balance Gart.No,: 24MMza2
Condition As-Recelved @ Laed Item Paga: Zof 3
Reference : 2405-01BEOC-1

Procedure used ;-
Calibration were conductad using In-house calibration procedure CP-DBI based on LIKAS LAE 14
accordng 1o direct measuremean method against standard waight.
Condition of this result of calibration
1. Reference standard instrumants:-

Instruments Model Sarial No. 10 No. Test report No. Due date
1) Stardard Weght Sat (E2) 15884 24053 TORCDOT MAA-O01 324 25 Jan 2026

2. This cenifizate is valid only to the item calibrated on date and place of calbration.

3. This result of calbration was mada on mouestad at the point spacified by customer,

4. This certificate is not certified for any commencal transsction,

&, This cerifization |s treceable to the Intematianal System of Unit,

Result of calibratien | ) Without Adjustmend | * | ARer Adjustment by Internal Cakbraton

Range capacity : 0 g t 230 g Resolution 00001 a
Before Adjustment :
Balance Mpasuramant Coverage
Applied Wei Reading Corraction Uncartainty Factar
[§:3) {a} {a) {2 mg ) (k)
100 100.0000 0000 A 203
200 200.00086 <0, 0006 020 2
After Adjustment :
1. Datermination of the standard devistion of weighing machine {n=10])
Applied Waight Standard Deviation
{al of Reading { g }
100 0.00007
200 0.00005

wenenslaimuny

INOLA
CORPORATE S

3348 PATTANARARN RO 50
TEL

PROMOTION

OCTATION ITHAILAND-JAPAN)
ALIBRATION AND TESS ERVICES

WECTIS-TEMZS
CALBRATION m03

Cort, No.: 24TM303

Certificate of Calibration PR TS
Equipment : BOD Incubator
Manufacturer : Arco
Model : UC4-1320
Serial No. : 13URC4S013201
1D No. = UAE.WAD.015/2561
Submitted by : Uréted Analyst and Enginearing Consultan Co, Lid.

3 Soi Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanong,
Bangkok 10260

Location : Lab Floor 2

Received Order © 10 Febnusny 2024

Calibration Date : 10 Fabruary 2024

Amblent Temperature : (26+10)°C

Relative Humidity : (60+30) %

Calibrated by : Tawatchai Pama

Approved by : ?ﬁi@_f b‘-—
Approved Signatory

{ ) Pornthipoa Tameyakul
{ v Unnopphol Harachal
[ Suwd Imjai

Issue Date : 18 February 2024

I\

()
Equipment : Electronic Balanca Cert.No.: 24MME2
Condition As-Received :  Used llem Page: 3ol 3
Reference : 24050186001
Besult of calibration 3
2 Effect of off center loading -

A mass of 100 g was placed to various position on the pan. =LA > @.(D
The weighing machine reading eror obtalned i given in the tabie T TS |
Maximum difference between

Position 1 Poaition 2 Poaition 3 Position 4 Paosition 5 off-center and central loading
lal (a) (gl (g} (a) fa)

-0.0004 -0.0004 -0.0003 -0.0003 -0.0004 0.0001
3. Departurs fram nominal value
Balance Measurement Coverage
Applied Weight Reading Correction Uncartainty Factor
(a) ta) (g} (tmg) (k)
Untoad 0.0000 0.0000 015 213
om 0.0100 0.0000 015 213
0.05 0.0500 0.0000 015 213
04 2.1000 0.0000 045 213
os 0.5000 0.0000 015 213
1 1.0000 0.0000 045 213
10 10,0000 0.0000 015 n
&0 49,8090 =0,000t oar 2,08
100 99.9939 =0.000% 049 208
150 149.9308 +0.0002 o028 2
200 189.8080 +0.0010 0.30 2

The reportied uncerainty of measursment was based on a standard uncartainty multiplied by & coverage
factor k. providing a level of confidence of approximatety BS 3%

=ofio-
wnanslupugy
Equipmeant 800 Incubator
Condition As-Received : Usaed Hem
Reforenca : 2402-02340C-1
Result of Calibration :- (7} Without Adjustment
Function of UUC™ : Temperature Source
Fresh air satting : Mot Avsilable
Calbration | UUC* | Uuc* Qverall
Paint Setting | Reading stability ¥ Factor
(*c) 1 (C)|(C) (£°C}) ('c) {C) L3
200 201 | 128 0.37 0.72 1.4 2
= = T
Paint Position
("¢} 1 [ 2 | 3 | 4 [ 6 [ & [ 7 T & Toget)| (+c)
200 | 19.672 | 10803 | 20325 | 10690 | 19.615 | 19,585 | 19,612 | 19.558 | 19645 | 0.8

Average* : The average of 30 values in each position.

Temperature stability : One-haif of the greatest il af at any one sensor.
1 The af al any sensors and e measured

ternparature &t the reference location which are cheerved at the same time or al as close an obsenation time as

possibile 1o the P pattern or within the chamber under steady-state condilions.

Overall Variation : The Difference of the maxmum and minimum

UUC* : Unit Under Calibration

Mot :  The reported uncertainty of measurement was included stabilly and excluded uniformity .

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

-alo-

lﬂﬂﬂ'ﬁ%



Equipment : BOD Incubator Cerl. No.: 24TM303
Condition As-Received :  Used llam Page: 2ol 3
Refarence : 2402-02340C-1
Procedure Usad :-

(= were using p CP-OTO02 based on TLAS G-20 according to diract
measuremant mathod with Data sition which with Resk Detector { RTD ).

The temperature scale used was basad on IT5-80.

Condition of this result of calibration
1. Reference standard neirument:-

nstrument Serial No. Cart. No. Traceable Due Date
1) Data Acquisition MYSE003411 23208 TPA 27 Dec 2024

2. This certificate |s vald cnly to the Hem calibrated on date and place of calibration.
3, This certification is traceabls to the International Systam of Unit,

Remark: TPA : Technalegy Prameation Association { Thailand - Japan )
Result of Calibration :- {*) Without Adjustment

Function of UUC* : Temparatura Source
Fresh air satting : Mot Available during
— s |
Tamp. { °C ) 28 H
1/ REL Humid, | % ) 70 [
2 L] [AC Supply | Vol | 733 234
(-]
1 3
2 Position : Rl:":f'
H P HZ
8 | 1| 2o0RTD2N
] 2 20RTD-22
W 3 20RTO-23
Fl 20RTD-Zi4
-—— s 20RTO-25
] 20RTD-26 |

7| zomTD27
Prabe Instailation Dletaiks : Dimansion of Chamber : g i)
a= 10 om = 0.62 m a fref.} ORTD-2'8

b= 10 em = 12 m

= 10 em H= 12 m

Lanmw

Cart.No.: 24TWag

Page.: 2 of 2
ition of this result of callbration
1. Refarence Standard Instrements ©
This certification Is hle to the Systam of Linil through the referance standarnds
laik of industrial Cali Center, gy Promation (Thailand-Japan).
Instruments Serial No. 1D No. GCertificate No, Dus Date
1. Buratte - 130BU10 23cGE1172 22 Mar 2025
2. Balance 14233821 110RCO01 23MMACS 16 July 2024
2. Standard Material -
Material Manufacturer Lot.No. Assay
Sodwum Thiosulfate pentaydrate Merck AM1ITEIZTE 100.2%
Result : Dissolved Oxygen Moter Adjustment With Air 100 %
Dissolved Oxygen Probe No.: 228100125
Titration Mathod DO Matar
Standard Deviation
(Azide Modification Methad) Reading
maiL) (mgiLy {mgil.)
820 B.19 0.0058

This raport was cerified only for the instrument we tested it is allowable to use for study
Intend o use for advertising and referra! purpose (= prohibited. This report may net be reproduced
other in full without written appreval of the laboratory

~olo-

tanm-s'lzin

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES
3344 PATTANAKARN ROAD SO 15, SUANLUANG, SUANLUANG BANGKOK 10250
TEL, 027173000 FAX, 0-2719-0484

Cert.No.: 24TW39

Page.: 10l 2
Certificate of Testing
Equipment : D0 Meter
Manufacturer : ¥Si
Madel - 5100
Serial No. : 118 101883
ID No.: UAE WAD,004/2554
Received Date : 20 February 2024
Test Date : 21 February 2024
Reference : 40206280801
Submitted by : United Anatyst and Engineering Consultant Co., Lid.

3 Sol Udomsuk 41, Sukhumyit Road, Bangchak,
Phrakhanong, Bangkok 10260

L ¥ I H T {25+5)°C
Humidity ~ (50£20)%
Test Procedure : In - house melthod ; CP-CHE
by © que with Azide ion Method
Tested by : Walalak Sirithean
Approved by ! &Jﬂ
Approved Signatary

{ ) Pomnthippa Tamayskul
() Unnoppha! Harachai
(/] Saithip Meangmai

Issue Date : 22 February 2024

tanmslaia'zuqu

H”ﬂﬂmu HANNA Haona Instruments (Thailand) Ltd.

in Sim me nts 40048744 Sod Hatokadapisek 24, Rmrchndapisek R, Sasvsen-nok,
Humyiowang. Banglook 10310 Tel: 0-2541-4199 Fax: 0-2541-4198

Centificate No. ; HIT-2417-0368

Page: | of 2

CERTIFICATE OF CALIBRATION
Eaquipment : COD Test Tube Heater
Meter Moy HIS3SE00-02 Serial No, ¢ 1147807
Tuhe Hoater : 28 Vial Capacity Resoluthon : n1°e
Temperuture Runge : (-1t 160)°C Temperature of Reaetion @ 150°C
Munufucturer ; Hannn Instruments Made in ; Romania
Condition As-Received : Used Produsct Reference ; REZ40681
Ambient Temperature : 25+2°%c Relative Humidil (50 £ 15RH
Customer name United Analyst and Enginecring Consultant Co., Lsd,

3 Soi Udomsuk 41, Suklnumvit Rd,, Banpchak,

Phrakhancag, Bangkok 10260
Received date : 22 Agril 2024
Culibrate date © 23 April 2024
Issue date : 25 April 2024
Calibrated Location : Hanna Instruments ( Thailand) Lid
Calibration Procedure ; This calilator wis conducted by using in-howse: calibration procedure

CP-04 by using certified reference stadard instruments,

e
Calibrated by : o M, Pichit Petiong Approvedby: 22 / )
O Mr. Chonnarong Soinak Mr. A.Imn“Sli\;nn:hnjsulu]

Autharized Signatory
HANN
n
b 5

T st
This certificate was certified only for the instrument we cnlibrated.

This result of ealibration was found sceurate on date and place of calibration only,

** This certificate muy i be reproduced other than in full, except with the prior writien **

approval of the head of Hanna Instnanent { Thailacd), .
———— waansluequey




Certificate No, : HIT-2417-0568

RS

instruments
Page 2ol 2
Reference Starmdard lstnements : This certificatian i traceable to the internasional unitof unit maintaived through:
Instruments Madel Serial No. | Certificate No. Traceable

Dam Acquisition Switch Unit F48T0A MYSIORSZES | WKIIHT-164-1 WK Electric Co,, Led.

| Technolegy Promation
Drigital Thermo-Hygrameter HT-7715D ALOTESS 24H4)

| Association { Thailand-Tapan .

Measurement Temperature Source Aceuracy for COD Reactor,

Capacity Nominal Value Average Value Uneertainty of Measurement
(Vial) % i°c) )
25 Vial 150.0 | 1498 49
Unit - °C
| um 28 [3A) (44} (54)

148 901 149249 | 149950 | 150042 | 149,156

(1B 1181 (3B (4B) (58]
149.724 149578 | 149852 | 1300000 | 1500107

i [] {3C) (3c) (4C) (5C)
149863 149.79% 150232 145,847 145,977

[Rhi3) 12D} {3D) (40 {30
149550 | 149666 | 149958 | 4744 | 149810

(e} (2E) (3E) (4E) | (SE)
150044 | 149.869 | 149361 | 14973 | 140.654

Figure: Shaws the location of the temperahure source.

The report uncerminty of measwement wis based an o sandard wneeraimy multplied by & covenge fctor =2,

praviding a level of confidence of approximately 93%

** End of certificate **

DOE Services Co, Lid.
pa " ) Watnghin 55, 1. Wanghin Rd., Ladpraa, ok BO231
m: Services 32 S0l Ladprac-Warghin | augwao- W anghin Laddgmun, angks

Phone - +66 (012 §3% 2054, Email : dgeservicesinfo@gmail.can A

CERTIFICATE OF CALIBRATION

Certificate No. 1 SP24-008 Page 1 of 5

Customer ¢ United Analyst and Engincering Consultant Co, Lud. (Head Office)

Address : 3 Soi Udomsuk 41, Sukk it Road, hak, T Bangkok 10260
Location of calibration :  Laboratory 315

Equipment:  UV-Vis Spectrophotometer

Manufacturer = Hitchi

Model : U-1900

Serial No.:  2021-064

D No.:  UAEWASM6/2552

Recelved Date: 16 January 2024

Calibration Date : 16 January 2024

Issue Date : |9 January 2024

Condition Instrument :  Good

Calibrated by : Tu G.D”‘ Approved by : faraf
{Mr.T;;;&m Rittidnch | | M. Chanthicha Sangngern |

DQE Services Co LI,

:W Services 25l Ladprao-Wenghin 35, Ladprao-Wanghin Rd.. Ladprao, Ladpmos, Bangkok 10230

Phione : #66 {02 518 2054, Ewail | daeservicesmfoiigrail com e e
REPORT OF CALIBRATION
Certificate No.:  SP24-008 Page 2of5
Environment Condition ©  Ambient Temperaiure 25 £5 €
Relative humidity 55 =20 %RH
Calibration method : In-house method CP-01 Based on ASTM E275-08
Certified Reference Materials :

Material Serial No. Certificate No. Due date
Absobance Standard set 25760 115663 25 Qetober 2023
Absobance Standard set 25757 115638 25 October 2025
Wavelength Stanclard set 25806 115657 25 October 2025
‘Wavelength Standard set 25758 115665 25 October 2025

Traceability : This certification is ble to the b ] System of Unil maintained at National -

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

Spectral Band Width of UUC ¢ 4.0 om,

Scan Speed of UUC: 200 nm/min

Sean Interval of UUC ¢ 0.1 om

Resolution of ULIC : Ph ic 0001 Abs.

Wavelength 0.1 am.

tonanslumuay

FhA-0-02 sl 171 1)

Technical Marger Quality Manager
nesult s app ibeatid e el wan oy,
Ry Ly o o wwmit ol
T not other than in fall cxean with the prior wittes approval of the DE Servioss Co., Lad.
.
wnansluemunu

FM-TO-I R L0

DOE Serviees Co,Lul
m Sewices 32 Sl LadpraceWanghin 35, Ladprac-Wanghin Rd., Ladgran, Ladpeao, Bangkok 10234
Phane ; 166 (112 538 2054, Email - dgescrvicesinfodagmall com s
REPORT OF CALIBRATION
Certificate No., : SP24-008 Page 3ol's
Calibration Results : Without adjustment
Photometric Accuracy :
‘Wavelength CRMs Values UUC Reading Correctisn Uncertainty Coverage lactor
{mm.} (Abs) (Abs) (Abs) (Abs) &
00000 (L0600 (L0600 0.0028 2.0
0.FTED 0.575 00030 00031 2.0d)
i 1.0484 1.046 0.0024 0.0029 200
2.1876 2.186 0.0016 0.0080 2.00
0.0006 0,000 (L0000 0.0028 200
0.5595 (L3558 (L0015 0.0034 2.00
" 1.0239 1.024 (L0 0.0035 2.00
2.1230 2121 (L0020 0.007% 200
0.00M) 0000 00000 0.0028 200
0.5230 0.520 IR 0.0030 2.00
= 09633 0961 (L0023 0.002% 2.00
1.9753 1.975 00003 00070 2.00
00000 00040 0000 00028 2.00
05181 0516 00021 00031 2.00
It 1.0002 0.999 0.0012 0.0033 200
1.9973 1994 00033 0.0084 2.00
.00 0.008 0.0000 (L0028 2.00
0.5517 0.550 0.0017 0.0030 200
i 10803 1080 0.0003 (LHI30 200
20373 2.032 0.0053 0.0080 2.00
0000 0,000 0000 LO02E 200
05591 0.558 0.0011 0.0031 2.00
e 10518 1051 0.0008 (0030 2.00
L v LM
1.9274 1,923 0.0044 0, M;gﬂmj%ﬁ Tt

WA B 1200



DOQE Serviees Ca. L.
DQE ariiciss 32 i Ludprac-Wanghin 55, Lsdprao-Wnghin Rd_, Ladpeao, Ladprao, Bengkok 10230
Phone = +66 (001 538 2054, Email | dogeservicesinfasigmail com WaC TS TR
REPORT OF CALIBRATION
Certificate No. : SP24-008 Page 4 of 5
Photometric Accuracy :
Wavelength CRMa Values ULC Reading Correctise Uncertaiuty Coverage factor
(nm.) (Abs) (Abs) (Abs) (Abs) i
1 (000K 0.000 00000 0.0050 2.0
2158
0.746% 0.748 00011 0.0057 2.00
- 00000 0000 (0000 0.0050 2.0
(LR6T4 (865 (W24 0.005% 2.00
0,0000 00,000 (L0000 0.0050 200
313
0.2919 0.293 LTI L0051 2.00
250 000040 0000 X 00050 2.00
06430 0641 0020 00055 2.00
.
wnanslumuau

VR il 10T

DQE Services 25! LatperWanghin 55, Ladprso-Wanghin R, Ladpros, Ladprao, Banghok 10230

DOE Services Co. Lud

Phume ;66 (0} 538 2054, Emnil @ dqeservicesinfisii il com

e T s P13

Certificate No.

Customer ¢

Address : 3 Soi Udomsuk 41,

CERTIFICATE OF CALIBRATION

SP24-001

United Analyst and Engincering Consultant Co. Lid. {Head Office]

Location of ealibration :

UV-Vis

Laberatory 213

Munufacturer :

Model :

Serial No. ¢

1 Mo. @

Received Date :

Calibration Date :

Issue Date :

U-2900

21E22-009

Hitachi

UAEWAT051/2564

4 January 2024

4 January 2024

5 Jamuary 2024

Condition Instrument :

Calibrated by :

Good

LS

{ Mr.Tanawut Rittidach §

Techmical Munager

it Road, Bangchak

Approved by :

Khanong, Bangkok 10260

T
1 M, Chanthichas Sangngem )

Quality Monsger

Page Tol s

D T L e e——

witten syl of the DIOE fervios Co. L

tonanslumuay
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|
DQE Serviees Co. Ll
DQE 32 Sai Ladpno-Wanghin 55, Lacipreo-Wanghin Rid., Ladpesa, Ladpean, Bangkok 1230
e Services
Phane : =66 (0K 538 2054, Email | dqeservicesindiss geoail com e
REPORT OF CALIBRATION
Certificate No, ; SP24-008 Page 5of 5§
‘Wavelength Accuracy :
CRMs Values UUC Reading Correethon Uncertninty Coverage factor

{mm.} (mm.) .} e} &
24154 2411 044 018 200
279.40 789 050 018 2m
288.70 2ERO 70 (A%} 2,00
yn 318 42 0lE 2,00
36126 3608 e LN L] 2.00
ALEAR 4182 0.28 018 200
46,70 4460 070 018 2.00
451,20 45351 oan 18 2.0
260,06 4596 46 18 .00
536.90 5364 030 018 200
637.04 6ITH 034 018 200
440.74 4401 (XS 018 .00
4112 4720 0.2 018 200
51370 135 0.20 [INF3 200
52372 5182 0.52 [RE .00
374.60 5743 0.3 0.8 200
SR54% 5830 48 020 20
68463 6842 043 018 200
T40.27 FHL0 07 0.20 RAI)
T48.28 TATE D48 LA 200
80716 BOAE 038 012 200
E79.70 BT9.2 0.50 018 1o

Remark

- * Indcaties son 1181 socroditod

~ WA = Linit Linder Caliseating

B, = Nt Avaiable

- The nsselt e parded uncersainy of muassrommi | i stxied o the srstan uscorsingy of mourarsrmst mutiglied by the coverngs fowe .

which for a sarmal desribation comesponds i s coverge protability of approsimately 93%

wonansluruny

FhE-TOR-IE RO 100

= End of Certificate -

B * Services 32 Soi Ladprao-Wanghin 53, Ladprao-Wanghin Rd., Ladprao, Ladpeao, Bangkok 10230

DOE Services Co Lid

Phose ;<66 (012 538 20534, Email : dgeservicesmfom gl com nac om0

Certificate No. :  SP24-00] Page 2 of 3

Envi

REPORT OF CALIBRATION

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

Certified Reference Materials :

Condition :  Ambient T 55 C

Relative humidity 55 + 20 %RH

Material Serial No, Certificate No, Due date
Absobance Standard set 25760 115663 25 October 2025
Absobance Standur) set 25757 115638 25 Dctober 2025
Wavelengih Standard sat 25806 115657 25 October 2025
Wavelength Standard set 25758 115665 25 October 2025

Traceability : This centification is traceable to the International System of Unit maintained ar National -

Spectral Band Width of UUC : 15 nm.

Scan Speed of UUC : 200 nim/min

Sean Interval of UUC : 01 am,

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

of ULIC: Pl ic  0.001 Abs.

Wavelength 0.1 nm.

tonanslueuny

[ R



DOE Services Do, Ll
32 Sod Ladh Wi iny 55, - 3
W-SENICES i Ladproo-Wanghin 55, Ladprao-Wanghin R, Ladprao, Ladprao, Basghek 10230

—_ 1 . Ermail - " — e
Phang : +66 (112 538 2054, Ermail - dgeservicesinfixiigmail.com e s

REPORT OF CALIBRATION

Certificate No. : SP24-041 Page 3of 5

Calibration Results : Without adjustment

Photometric Accuracy @
Wavelength CRMs Values | ULC Rending Correction Uneertainty Coverage lactor
(nm.) (Abs) (Abs) (Abs) (Abs) k
0.0000 0,006 (L0000 0.0028 2,00
w0 0.5780 0.575 0.0030 0.0031 200
10484 143 00034 0.0029 2.00
21876 2192 10044 (L0080 2.00
0.0000 0,000 (L0000 0.0028 2.00
i 0.5595 0,558 (LS 0.0034 2.00
1.0238 1023 (LO00Y 0.0035 2.00
21230 2125 -0.0020 0.0079 2.00
00,0000 0.0 00000 00028 2.00
0.5230 0.520 (L0030 0.0030 200
462 09633 1961 0.0023 0.002% 200
1.9753 1.975 00003 0.0070 2.0
0,0000 0,000 0.0000 0.0028 200
(5181 0516 0.0021 00031 200
&l 1.0002 0.997 00032 0,0033 200
19973 1.993 0.0043 0.0084 2.m
(L0000 D000 00000 0.0028 200
6 5517 0.550 00017 0.0030 00
10803 1079 0.0013 (L0030 2.00
20373 2032 0.0053 (L0080 200
(0000 0.000 0.0004 (L0028 2.00
05591 0.558 00011 0.0031 200
o 10518 1.050 00018 00030 2,00

DOE Services Co.Lul,
32 S0t Ladpmac-Wanghin 55, Ladprao-Wanghin R, Ledpran, Ladprao, Bangked, 0230
pat Services
Phone - +66 (D)2 538 2054, Email : dqeservleesinfo@gmail com meomoaie
REPORT OF CALIBRATION
Certificate No, : SP24-001 Page 40f 5

Photemetric Accuracy :

1.9274 1.923 LACIEES 0.007% o200
TEMETS RIFrTORT

M- ME-02 RO1 411202

BQE Services Ca.Lul.
DQE SafRoe 12 Sai Ladprao-Wanghin 55, Lodprac-Wisghin R, Ladpeas, Ladpmo, Bunghok 10210
Phane ; 166 (012 538 2054, Email : dqeservicesinfoiigmail cam i e}
REPORT OF CALIBRATION
Certificate No. : SP24-001 Page Sof 5
Wavelength Accuracy ¢
CRMs Values UUC Reading Carrection Unceriainty Coverage fncior

(nm.) (mm.) (L) (nm.) L3
MLT2 412 052 018 2.00
745 790 045 0.18 200
287.81 1674 041 (4% ) 200
33406 3338 0.26 0ig 200
160,93 3606 033 018 200
41859 4184 019 018 200
594 M58 @14 018 200
453,66 4534 126 [AE 2140
460,02 4508 0 [HE] 2.00
536.59 Sied 19 niE o0
63798 G380 -0.02 08 200
43138 4512 (AL 018 2.00
472,50 ans 0,00 018 2.0
51347 5134 0T 018 200
51888 SI8Y N0z 018 200
57317 3734 40213 018 .00
58533 5§52 015 20 200
68440 6544 0.00 018 200
740,72 T4L0 ~0.28 (1) 200
74855 T4RE 125 018 o0
BOT.03 BOT.1 007 [N ) 200
BT9.28 B70.3 .22 LAt} 2.00

Romark © < U1 = Unif Under Calisestios

B = Mok Avalble

o i statent of v the by

which Ml & pomst

« ® fncicates non TIS| acoredined

tonanslumuay

T80 B 610

- End of Cenificate -

Wavelength CRMs Values | ULC Reading Correction Uncertainty Coverage factor

(nm.} {Abs) (Abs) (Abs) {Abs) k
(L0000 0000 0.0000 L0050 200

= 07469 0.743 0.0039 0.0057 2.00
L0000 0000 0.0004 00050 200

G 0.8674 0.862 (L0054 (L0059 2.00
00000 0.000 0.0000 00050 2.00

= 0.291% 0.28% 0.0029 0.0051 2,00
0.0000 (h0HI0 (L0000 0.0050 2.00

0 0.6430 0.641 0.0020 0.0055 2.00

.
wnansluemunu
- W02 ROT W10
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Fourclation for Festrs Devsloprment Naronsl Fooed st

Food hch Ry Serace Carner

Verification Certificate
Certificate No.: 2302413-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Address: 3 Soi Udomsuk 41, Sukhumvit Road,
Bangchack, Prakhanong, Bangkok 10260
Fage 1of4
Equipment: HEATING BLOCK DIGESTION
Manufacturer: FOSS
Model: 2520
Serial No.: 91794469
1D No.: UAE.WAS.011/2560
Order No.: 2302413
Operation No.: 2302413-001
Date of Receipt: 28 March 2023
Date of Calibration: 30-31 March 2023
Calibrated by mr.nuttapol Niyomehat Approved by /%/
Specialist { Mr.Pheraphat Tuanjit )
Manager, Division of Calibretion Laboratory

Date of Issue: 10 #pril 2023 the Technical Team
The are for of Bpp y 95 %,

This Certificate s mswed in accordance with the conditians of accreditabion granted by the Thal Laboratary Accreditatian scheme which
has assessed the messurement Capabilly of the laboratory and s traceabilty to recognized natianal standards end to the units of

raakzed at the national standards laboratory. This certficate may not be reprocuced cther than in full
eecapt with the prior weitten approval af the National Food Institute,

F-C5-00% Revision; DL Date: 70-04-55
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. Fourdatien o szl Deseonment Nafional Food e
Food indusa Laboraory Serace Cent

Verification Report

Certificate No.: 2302413-001-01
Equipment: HEATING BLOCK DIGESTION
Modal:  F520 Serial No.: 31794469

Resolution: 1 A IDMo: UAEWAS.011/2560
Manufacurer: FOSS

Date of 30-31 March 2023 Page 2 of 4
Location: Lasborstory Raom, NATICNAL FOOD INSTITUTE
Environment Condition: Ambient Termperature (25 + 3 ) °C

Relste Humidity [ 55 % 15) %

Line Voltage (220 & 10 ) Vox

Cendition of this results of Calibration:

1. This instrument was calibrated by insert standard thermocuples type R into its heating block dipastion and
compared to temperature obtained from reference sandards thermometer at calibrted pomt,
- The temperature scale i=sed was basad on ITS5 - 50 .
- Al data show below were final values and the infiead data may be obtained upon request.

2. Refarance Standard Instrument :

Model Serial No. Certificate No. | Due Date Through
Digital J4ETON MTHAMSETE MTALL45] [ —

with Thermocoupie | Type R | veerocum ronmmmniaa | oo r | TR0 o Laboratory

Th s traceatle systam of units {51 Units),
This certificate was certifled only for the instrument we calibrated.
“This result of calibration was found accurate as shown on date and piace of calibretion andy.
Condition of Cafibrated Item : Good
UILC* Daseription
Time af Record = Hour 30 Minute AL 3|0 ¢

Ll o

7. Resuilt of Calibeation : El Withaut [:l aRer

P-C5-000 Bevisar; OF Dete: 20-04-48

dsariEms
TR AR TS LA T T

ERaTnNNSEATRILLEOEIdaET LR
ALELESMsAEaUUBIME g8 MNSEL

Fowundarion for ndusinal Dewsiopment [Manioral Food nsiture
+ Pood ndusinal Laboraory Serace Certer

Verification Report

Cortificate No.: 2302413-001-1
Equipmant: HEATING BLOCK DISESTEON
Model: 2520 Serial No,; 91794469

Rasolution: 1 T IDNoo UAEWAS.011/2550
Manufacturer; FOSS

Date of 30-31 March 2023 Page 3 of 4
Calibration point: 380 °C
Calibration result:

uuc* wuC* Readin ‘Standard Uncerta
Black No, M‘““"‘ oy 0| Stabity (£°C) | ecmimcns +6) (g.q"""'

1 3d0 380 0.96 377.74 21

2 380 380 0.40 377,28 2.1

3 380 380 118 377.82 24

4 380 380 0.4 7713 1.6

5 380 380 011 37730 156

B 380 380 0.14 377.90 1.6

7 3an 380 117 373.85 2.1

B 380 380 0.33 37696 FE]

9 330 380 014 374.18 21
10 380 380 0.96 378.56 2.0
1 330 380 104 37334 20
12 380 380 035 37406 2.0
13 3a0 380 0.48 377.05 1.6
14 380 380 038 37919 16
15 330 380 0.50 37748 1.6
16 380 380 0.48 37833 1.7
17 330 380 071 377.60 1.7
18 380 380 0.35 376.77 1.7
9 380 330 X 377.06 148
E 398 3% EER P ¥

Tiote:
-UuC* = Unit Under Calibration
ion depth of standard in fube el high of sand is equal heater plate of UUC,

- Stability = One-half of the gresitest maximum difference of measured temparatures at one sensars,
For at lnast half an hour afier reaching steady state.

F-C5-009 Revisn: 01 Diste: 20-04-65

- 3l Developrment Matonal oo Petiue
+ Food indusmal Lsborsion Semvce Cerier

Verification Report

Certificate No.: 2302413-001-01
Equipment: HEATING BLOCK DIGESTION
Madel: 2530 Serial No,: 91794469

Resolutin: 1 i IDMo: UAEWAS.011/2560
Manufacturer: FOSS

Cemme 1 UVAF Rl
[ i Teog == A FapCze

FOS5 South East Asia
F o S S 338R Srinrat Sullding, 25th — 26th Flear, Una Ne. 338890,
Rama IV Boad, Klargton Kl , Banghok, Thailand 10110
Customer Service Report [ neporno: |
T 3f

i
Howrs Trawsl To Customar Labaur
Start |

Finish P [¥. L

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

Figure 1. Lacaticn of Referance Standand and Block Diagram of Digastion Unit
TOP VIEW

Mote:
»WUE™ = Uit Under Calibeation
depth of standard in bl leved high of sand is equal beater plate of ULC.
« Stability = One-half of the greatest maximum diference of measured temgerstures at ane Sensors,
For at keast half an hour after reaching steady state.

The repart uncertainty of measurement was based on stendard uncertainty multiplied by coverage Factor k=7,
providing a leved of confidence of approxdmately §5 %o,
S " P—

F-LS4900 foavisior 01 Date: 30-04-65

1oh Type
Ticatior, Special Standard
Hermal Courtesy Vit Trstallatian Trainirg,
Dissrimutar Quote In House
Internal \Warraty Rapair [ ol
Digital Service Zales Support Hamate Dthar

[ POy Cucits Mumbar: | ]
| | ese fopenp i fgd [ contracthin, |

Details of Work / Test

£ Chepll dnies
Fr

T
R kLe

Sotel,  apgr OB e A
X e 7
7 pov e el
Falye Al TeE gl e 2
Anstrument for Use. oz 0% |
Dascrption
Lgs Fi ] xT ZED 5
Cafedv  lalre /
Folier * Erommrl Tir Henifegoil| Z
Elrmpgnt - /
2 i
s o 2 4F krzed regs pare ] = T el i
Jprea gt PE. .t G tliie  iitr o RELE 7

1
T e T S
Signed FOSS | /f‘/{%ﬂ—[ﬁ gt
Ham 1 1 Name )|

Wowld you be i @ brdef survay ko arder to teil us how we ?
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g .flpmgr P AE

Kieltec™ 2500 tlelfee 2890
12 months | Mo. of samples analy:
| 1 applicatde)
10009965 [V gl | 7a g 2
Introduction
A maintenance protocol proyvides i | means of a speeific

typee. Thie recommended PM interval depends on the operational conditions and is based on our extensive
experietee and knewledge of manufaciiring sml maistsining analytical instraments,

Apart from sample troughpul, the envimnmental conditions also need w be considered. A demanding
environment, such as high ambient tempernture, humidity, dinisess etc can measurably shorten
component lifetime and also the malnie e il I mtervals

NOTE!

The content of this protocol is subject 1o change over tme. In order 10 sfegusrd that vou obtain the
comect parts, please make sire L indicate serial no and date of installation when contacting your FOSS
representative,

55 Analytical &0 Tal 4888
Er Fast 436 47 34t
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AVUTISTR

Request No. 25-67 / 0275 MTC. ACL.No. 358 / 67

CALIBRATION CERTIFICATE

NOMENCLATURE : 1. - Atomic Absorption Spectrophotormeter “Agilent Technologies”
Model AA240FS, Serial Mo, MY13160001
2. Working standard schution “Inorganic Ventures"
Mults Analyte Customn Grade Solution, Lot Mo, S2-MEBSTSE10
SUBMITTED BY : United Analyst and Engineering Consultant Co,, Lid,
3 5ol Udomsuk 81, Sukhumvit Road, Banechak, Prakanons, Bangkok 10260

CALIBRATION PROCEDURE - 1. Performance Verification of Atomic Abscrption Spectrophotometer
{Wi1-500-02-30)
2. Estimaticn Lincertainty of Measurerment in Analytical Chermistry (GP-513)
CALIBRATION RANGE: 0.02, 010, 0.30, 0,50, 0.70 me/L at 2288 nm.Cd, 010, 0.20, 0,30, 0,50, 070 meA at 357.9 nm.Cr,
0.05, 010, 0.30, .50, 070 g at 3247 nm,Cu, 0,00, 0.30, (.50, 070, 1.00 mgA at 2483 nm Fe,
0.20, 0.50, 0.7, 1.00, 1.50 g/l at 2170 nm.Pb, 005, 0,10, 0.30, 0.50, £.70 ma/l at 279.5 nm.Mn,
0.10, 0.30, 0.50, 0.70, 1.00 ma/l at 232.0 nrrchl, 0,05, 0.0, 030, 0.50, 0.70 med at 213.9 nm.Zn
CALIBRATION DATE : 2 February 2024
REFERENCE MATERIAL : Traceable to NIST "Aglent Technologies®, “CARLD ERRA™
Cacminam Lat No. 0006585926, Chromium Lot No. 01 123B48ES, Copper Batch No, T117098A, Ion Batch Mo T1260878,
Lead Lot No. 1227873, Marganese Batch Mo, TIDS2284, Nickel Batch No, T270178A, Zinc Bateh Mo, TE201404
AMBIENT COMDITIONS | Temperature 25 + 5°C  Relative humidity 50+ 20 %

The Atomic Absorption Spectrophotometer has been calibrated against Reference Materizl
traceable to Netional Institute of Standards and Technolagy ( NIST } by The Analytical Chemistry Laboratary.
The results are attached herewith,
Calit i by Atipat 6P B

{ Mr. Atipat Ratana )

S
Director of Andl Laboratory
Ref. 201526T020100454001

Issued Date : 11 March 2024
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Maintenance Procedure

Exchange of Parts and Cleaning

1 Replace Adapter for-dig. tube 250 mi

2 | Replace Non retum valve

3 Replace valves in alkall pump Walva kit reagentiwater pumn

4 Replace stearn tubing Silicane tubing 812 mm

5 | Replace akall tubing Tubing reinfarced far alkall

;5‘ i\E.’!"ﬂCE waler tubing Tubing FVC 8171 rm

T Clearning Stean genarator

-] Cleaning Splash -;sul_ I

Check and Adjustments

Module

Check alkall volurne, 10 mi | aas pump ¥ Fg | msomiosam | FT
2| check distiliation vilume | {2 g/ | 00150 MU in | BT
3| Chece front paned switches [
4 | Check cables anid elecirical ennnections | =
5 | Check leve| pans in stiam ganeratar B | | |'j"
& | Chick salety door switch | B

e n
Al
wn@sluniugy
AaTISTA
Reguest No. 2567 / 0275 1/5 MTC. ACL. No, 358 / 67
CALIBRATION DATA
1. Noise Level
Elerent o Cr Cu Fe Pb Mn Hi n

0.0006 D000 Q0003 | 00004 0011 | 00005 | O.0008 0.0004
0oot 0007 | 00009 | O000E 00001 00002 | 00003 | G.000T
00006 ot ARG | 00008 00005 0.0004 Q.0013 0.0014
0000 0O00E | 00007 | 00005 00004 | 00003 | -0.000L f.0010
-0.0001 00017 | 00018 | 00003 2.0010 04000 02 DOKH
Loant oomd | 00007 | 00008 | 0008 | 00004 00006 £.0010
-00002 | 00015 | 00015 | 00003 0.0002 | -0.0008 | 0.0009 00013
00006 QN2 0001 00006 00008 0.0001 00002 | 0.0013
00008 Q0005 40003 | 40003 {0005 .0002 0.0001 0.0007
Absarbance 00M2E oot <0012 | 00008 0.0003 1.0009 0.0o0a 00013
Q0003 | 000es | 400w | 00001 | 002 | 00000 | -0OKS | 00003
00005 Q0017 | 00019 | -0.0007 0000 | -D.0007 | CLOOOS 0.0005
00006 | 00015 0000 00005 | -DOMA 00013 Q0006 ooty
00003 0011 QOO0E | 00001 O0HT | 00009 00009 00002
00003 20012 | 00011 0.0007 | -00003 | -0.0003 | DOO10 0.000%
00004 | 00018 | -DOOL6 | -DOC0Y | -D006 | DO00S | DOKHT QRN
ggeol | opomw | ooog | o003 | 00006 | -ooocs | ooma | o000
0.0003 20017 | -0.0001 0.0001 00M2 | 00004 | 00001 Q0002
00010 a.c018 DORT 0.0003 005 Q002 aon 00003
00004 #0019 O0ME | 00001 | -00004 | 00003 a00c2 Q0005
erage Absorbance | 0000 0.001 -00m 0000 0.000 0,000 2000 a.001 4

Continue 2/5 3
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TITISTR

Request No, 25-67 / 0275 2/5
2. Precision
Eement| Conc.
(Mgl

(1] oo@ﬂm 00075
cd {7030 [01008| 01007 | 0.0999 | 00997 |
QT0 | 02301 | 0.2306 ) 0.2277 | 02305
010 | 00054 | 00093 | 2.0093 | 00098 |
o [ 7030 |00zn | 0023 | 0.6221 | 00238 | 00231
i 4 D0 | QL0534 | 00055
005 | 0061 nms?'nm 00061 | 00063

Cu 030 | 00019 00411 | 0.0802 | 0.0007 | 0.0005 | 0.
07T | 00960 | 00060 | 00960 unmia.wt 1 00952 00955

MTC. ACL. MNo. 358 / 67

FxT .00% | 00106 0102
fe [ 050 [00127 | 00421 | 0azd | o913 =
T 0834 | 00632 | 0.0620 | 00838 | |75 |
(¥ G0078| G076 | 00078 | 0071 | (T |

P[00 |00278| 0.027 | 60271 | 0.0267 | 00270 | 010264 | 00274 | 00273 0268 | naes
T50 | 00551 0.0540 | b0552 L0546 | 00549 | 04502 | 00548 | 0.0547
W05 | 00114 | 00107 | 6.e110 0 | 0.0008 | 00112 | D017 | 00409 | G.0106 | 011 ] 0.0003 | 315 |
w630 um Q51 | 00656 | D065 mmmm'm‘ﬁ

3471 | 00475 | 03aT0 | 01987 | 01475 | 51462 | (1468 umlam 056
00103 0.0102 | 0.0096 | 00100 00055 | D.0097 | 0.0096 | 0010 | 0.0003 | 304

Wi 0.0437 | 00797 | G.0437 | 0.0438 | 00734 | 0071 | 0.0003 | 107 |
D.0BAT | 00831 | 00835 | 0.0B16 ﬂlﬁ D.000G  09%
[T oATa D77 | G373 | 0371 | 00871 | QL0374 | 0037 | 60007 | 061
n [ 83 E Em 01585 | 01570 EE@E N
070 | 0AGZT | 6.9031 | 04019 D3981 | 0ANZ | 09025 | 0.3993 | 03997 | 0,402 | 0.001% | 048 T

Continue 3/5 9!
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Request Ho. 25-67 / 0275 3/5 MTC. ACL. Mo, 358 / 67
3. Trueness
3.1 Reading on wavelength- Cadmium(Cd) at 2288 nm.

Ererneant | Standard Value of AM|  fesding | Error of Measurement | Eror of Measurement | Uncestainty

(gt} g/l {me/ll () (g
(L) 20 000 Lio + 005
o 0301 0301 1000 ot + 0005
[k LT SR 185 + 008

3.2 Reading on wavelength- Chromium (Cr} at 357.9 nm.

Etermant | Standard Value of AM|  Rescing | Emor of Error of
(g g} {mg/t) fial (mgt)
03007 0,304 0004 309 + 0009
o [ nat 0006 i L0012
07T 0,585 0023 319 0023

3.3 Reading on wavelength- Copper (Cu) at 324.7 nm.

Elernent | Standard Value of AM|  Reading | Erorof Errex of
(migh) [radt Img/l] 56} {ma/)
0.051 ooat -0.004 158 + 0003
Cu 0303 0296 0007 219 # 0009
ot DuEE 0005 e = 0020 4
yﬂ
Continue 4/5
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Rmquest No. 25-67 / 0275 4/5 MTC ACL. Mo, 358 / &7
3.4 Reading on wavelength- fron (Fe) at 248.3 nm,

Flgment | Stanclard Vialue of AM|  Resding | Eror of Measurement | Ervor of Measmemant | Uncestainty

e img/) (gl o) frgly
0100 o108 000 a6 + oA
Fe 0500 AE2 008 355 + D016
L1096 S 1038 TS + 02

3.5 Reading on wavelength- Lead (Pb) at 217.0 nm.

[Etzrment | Standard Viatue of M| feading Error of Erroe of
[ [l {maA) () (mgl)
0201 0202 0.001 &34 + 0oL
b 0T o am2 173 + 0030
1513 1A59 -0.054 357 = 0061

3.6 Reading on wavelength- Manganese (Mn) at 279.5 nm,

(Elernant | Stardaid Value of FM|  Fesding Eror of Evor of
(mgA) [ma} img/ll (w0} img/1)
00505 onst 0.000 B3 = 0005
M 03031 0306 0.00% 112 = 0007
07023 049 a0 062 0018 g
Continue 5/5
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Request Mo. 25-57 / 0275 5¥S MTC. ACL. Mo, 358 / 67
3.7 Reading on wavelength- Nickel (MI) at 2320 nm.
Element | Standsd Value of AM| Roadrg | Bror of Emor of
(mal) gl {mgA) (3] {mgt)
0101 0.098 0003 250 + 0013
i 0506 ns02 006 116 + 0018
1012 D562 0051 502 T
3.8 Reading on wavelangth- Zinc (Zn) at 213.9 Am.
[Eierrant [Standard valus of M| Reading | Eror of Frror of
Trrgth {mg/) (mg) ) (mgth
00 o005 Q005 93 2 0013
Zn n3a3 a3 007t 704 = 0013
T 0415 0032 152 + (1P
Remark: The an caleufisted using a covesage factor of 21k = )

wehich gves & Lvel of corfidence of approsimately 955

Calibrated by AﬂPrﬂ‘ 5 3 by %\»‘-’W

(Mr. Atipat Ratana)

{Miss Sutadda Deawtong)
Director of Analytical Chemistry Laboratory
Issued Date : 11 March 2024
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Agiles Agilent
Crosrg Lab Agilent 5100, 5110 Prevertive Mainterance Checkiist CrOSSLab

Fram mighi 1 thesene Frea lesign t Do

Agilent CrossLab Start Up Services

Agilent 5100 5110 ICP-OES
Preventive Maintenance

Introduction

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

s A customer representative should be available 1o the engineer while parfarming the preventive
maintenance procedures. Customers ane responsible for regular masntenance and are
encouraged 1o obiserve the service representative.

= Any pants oot Included in the Pans Lists sectlon of this docurment are nat part of the
recommended Preventve Mantenancs service nor are they included in the price of this
senvice.

s If a system requires the use of extra or special procedures and/or parts far the mairtenance
sarvice, then these must be cedered separately and charged as a repalr, which may incur
additianal costs.

Agilent Preventive Malntenance provides factory recommended service for your anabytical
Instruments to assure relizble operation and the accuracy of vour results

Deliversd by highly trained and certified senice engineers using genuine Agilent parts and . " " "
supplies, Agilent Preventive Maintenance provides what you need to reduce unplanned dawntime » For ‘ms{.ome[" usmg 2 IF.aantlcsaons_ theinstrument should be retumed to.its stendard
and kesp your systems aperating at their peak performance. sample intraduction system

This checklistis used 25 a quide far completing the preventive maintenance tasks: A signed copy
of this checklist |s provided fer your records

Fieviian: A2, lsmusd 21 Jnewiery 2022
Documen Mambar. GADT 490075 Fage Lar &
@ Agrlent Teshraloges, ing: 2022

Revisiory A.02, 1ssoed. 27 danosry 2022 2
Documens Number GEDT-G007S Page L o M4
© dgient Tectresogies, ng. 1022

Agilent

wneslimungy nsslinugy

Agilent Agilent
Agilent 5100, 5710 Praventive Maimenance Checkist C]’OSS Lab Aggient 51005110 Preventne Mamtenanoe Checklist CrGSSLah

Frien bt tn Cupcarre From rsigh 12 Qutzom

Important Customer Web Links Service Engineer’s Responsibilities

+ Toaccess Agilent University, visit hitp./\www agitent comycrosslab/university/ 10 leam about «  Gontact the custormer and ensure that all necessary supplies are available before the
training opticns, which inclede onling, classrocm and ansite delivery. A training specialist can preventive malntenance wWsit
work directly with you to help determine your best aptions.
= Only select those pages that relate to the system or module being serviced,
s Toaccess the Agllent Resource Center web page, visit ittps //www agilent com/en- . . . }
us/agllentresources. The follawing information topécs are available: *  Complete empty fislds with the relevant infarmation,

Sampie Prep and Containment + Complete the relevant checkboxes in the checklist using either a "X ar tick mark "™

R, « Check “Service not applicable” check bewes Lo indicate sendces/tasks not defivered, as

appropriate
Analysis « Complete the Preveniive Maintenance services in the moest logical order relévant to the
i individual systern service in the onder of the tasks listed
Service and Suppart

Application Workh = Complete the Service Review section together with the customsr
olication Workfiows
«  Completa 1he lelds for page numbers at the foot of each selected page

« The Agllent Community is an excellent place 1o get answers, collaborate with others about
applications and Agilent products; and find in-depth documents and videos relevant to Agilent
technologies, Visit https:/community agilent comywelsame

» Videos about specific preparation requirements far yaur instrument can be found by
searching the Agilent YouTube channel at ittps:/www youtube com/uses/agient

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

Revision AOZ istusd I January 2002

o Addrelevant page numbers to selected pages and complete the 1otal number of pages feld in
the Service Completion sectien

= Ask the customer to sign the Service sectlon g the s and your
signature,

Fastsicn: AT Isued 21 Jansry 2022

- Agilent

Becument Nurmier SEET4500TS Paga of 1 el e Agllent Ducurent Huriser GE4-80075 puapear Yt
& Agilert Technologies, ing, 2022 Ll & Agilern: Technologies, inc. 2022
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ilent
Aglent 5100, 51710 Prevantive Maintensnce Checidist CI%SSLab

Froe insight o Duzome

Instrument Maintenance

System Information

1 Check this box i an instrument configuration report is attached instead of completing the
table,

i [HecimeCt st Noiie o157 e wONV 10P-0ES

| Instrument System Site and Locatian URE

1 ™ 190 30001
2
3
4
5
&
7.
[
a
E ICP-DES Confliguration Table Cirche the type or write In the type if other

Mebulizer Tyne | SeaSpray Cankal | Other

Speay Charrber | Dychanic Single Pass |@i¢ n@ Qther

Torch Fzdital m Ciner

Torch Type | Other

oy
Injector Ciamater 2.4rrrn:4mm|08mm|0tn=r

{Serni D | Fully

Injector Material | Caranic:| Ocher

Pisinn: A 12, nsusd 21 Sruary 2002
DocUmant Numbr 681149075 ]
& Agilern Technlages, n: 2022

Agilent

wneslimungy

Agilent
DR ———— CrossLab

Frem baighn tn Chmzre

Preventive Maintenance Procedures

Record Pre-PM instrument performance
Run Instrumen! Performance test
t Record results in Instrument Performance Test Resuls Table - Pre-ei

Clean and inspect ICP-OES system

Laok for any obvious exterral damage o problems,
Inspect water cooling hoses, gas lines and power cord for excessive wear or camage:

Perform a general internal inspection of the system for excessive dust acournulation, clean if
necessary,

Inspect samphe introduction components and record any required maintenance in the Service
Enginesr Comments and notify the customer as the required actions requered.

Recard the Instrumant operating conditions in the ICP-0FES Status Results Table,
Regplace the pohchromator purga filter.

Reglace the radial pre-aplics window

Replace the axial pre-optics window for SVOWV and VOV instruments

Check exhaust flow for the correct positive extraction at the exhatst duct to insure they maat
minimum specifications.

Reglzce air inlet dust filer,
Replace high capacity air inlet dust filter element if instaliad, W%
Remaove and clean nstrument water inlat filter,

BoO B R ERE B B

Agilent Water Recirculator

T Service not applicable

' brain cooling fluid and remowve any particles from the chiller reservoir
Remove, clean and reinstall water inlet metal mesh filter f present.

& Refill with Agilent Cogl Clear coaling fluid

& Clean the cooling system Air filter and the condanser,

Revison A 02, Issued 77 Jwwsry 2023 gty "
Desument Number GRIT490075 page or 14 oo, ABIIBI“
@ fgglert Tectrcioges, In 2033 e,

wnehshinuay

Agilant
Bigilort 5100, 57110 Prewentive Mamenance Chicklist CrUSS Lab
Frven Iragp 10 Datcame
Preparation

Discuss ary specific issues with the custamer befare starting,

Review the instrument legback for recarded prableme and comments

Save instrument contral zettings before starting the procedure

Perform a general insoection of the system for cleanliness.

Check for proper installation of paris, assemblies, sensors ete.

Check systern for required i of and irral of Service Notes
Check far requirad firmware/software updates and verify with customers if they would like
them installed.

For HF application systerns, if standard sample introduction system was not installed, ask the
cugtomer to install it 41k

Ask the customer 1o remave any samples from the ICP-0ES sample introduction area, auto
sampler or around the ICP-0ES,

B 0 BEEGEEE

Fesian: ACE lssust 71 fanuary 1002
Dacurnent Humbsr. 6201420075 Fage of 1
© Agilent Technaloges e 7022

- Agilent
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Agilent
Agilent 5100, 5170 Prevantive Maintenance Checklist Crossl.ah

From inmighe tn Outrome

SPS 3 Auto Sampler

o service not applivable

Pewer cycle the autosampler and verify successful initialzation
Inspect X and Z axis belts for wear, Replace is necessary.
Clean X and Z axis slide shafts.

Using customer's racks and the Agilent saftware mave the sample probe ta the 4 autermaost
cormers and ringe port, énsure that the probe is approvimately centered in the vial

i ] o o i s

SPS 4 Auto sampler

I]_‘ Service not applicable

O Chean the spill tray, rack lacation mat, end frames and chassis with 3 dama soft cloth and
diluted mild detergent.

[ Clean the auto sampler cover panels, if cover kit is installed, with damestic window cleaner,

[ Check the X-axis and Z-awig drive belts for cracks, sphts, damaged teeth, excessive
fraying, color changes or degradation from furmes.

O GCheck the X-axis, Theta-axis and Z-axis FFC cables for cracks, incorect positioning, damaged
edges or damaged cannsctons.

O Pump Tubing Replacement. Replace peristaltic pump tubing. Replace all tubing that goes
fram the rinsa station 1o the purmp and fram the pump to the waste/rinse battles

[ Testusing customer's tray and move the sample peobe to the sample vial T, wash vial and
finse port and ensure that the probe ks centered inthe vial. If not use calibration wizard and
calibrate the position

AVS 4, 6, 7 Advanced Valve System

# Service not applicable

O Replace valve rofor seal

O Check fittings for-signs of leaks

O Check tubing including autcsampler tubing far kinks or excessive wear
[ Check high flow pump for signs of leaks

Rlevision A02 155uid 21 Jarissry 2012
Cocurment Numier. GBIT&30078 Fage ol
® Agllers Technoiogies, iz 2022
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ICP-0ES adjustment

& Check pasition of Zn peak, adjust if requlred.

M Check Argon Ratio, adjust to specified value If required
# perform Detector Calibration.

# perform Instrument Galibraticn.

Record Post-PM instrument performance

@ Run Instrument Performance test
@ Record results in Instrument Performance Test Results Table - Post PM
& Eor systems using ICP Expert version 7.3 and above, run the follawing Instrument tests

& Subsystem Communications Test
Alr Flow

& Water Flaw
Gas Flows
RF Generator

& Carera Test

Iri Optics Test

@ Nebulizer Test

I{ﬂecord the result in the Instrument Test Results Table

Renlsion 402 lssed. 21 Jamiavy 2022
Ducaimert Mumter, GEI14S0075 Page ar Vi
B Agller Thchnaiogies, Ine. 7077
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Agilent
Agilant §700, 5130 Preventive Msintersnce Checklist CrOSSLab

From rsighe tn Dueczme

Test Results

Instrument Performance Test Results Table

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

Agilent

Pre PM Sansitivity Check Post PM Sensitivity Check

‘Radial Axial * Radial Axlel
InZ1IBSTOMSRER | gang HgaR A 4700.% Aghsl
MniEEEI0omSRES | Asgwiid 211953 14568\ 14aal.§
Al 396152 nm S8R [V 16 B w9 Aok
K76 481 rim S8R 5.0 T I B 38 7

* huial result is not applicable for GAO16AL, GBOT2A4 Radial View instrurments.

Instrument Test Results Table

Mote: The Instrument Test results are for systerns using ICP Expert version 7.3 and above only
Instrument Test Result

Subisystem Corrmuniations Test Pass

At Pl fass

Vit Pl | s

Gas Flows Pass

RF Gererator ?353 N
orars Ta Pass

optes Test Pass

Mabuiizer test Fasy

PRenigain, A2, lasued 21 Janyary BORE
Document Number GRGT490075 FageNof 1%
© gl Technologes, inc. 2022
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Aglent 5100, 5170 Preventive Maintenance Checklist CrOSSLab

From might in Cutzsese

Restore Instrument

O For HF applications, ask the customer to reinstall their sample introduction system, © "
ﬁ Leave sysierm in an idle state on and purging.

ﬁ' Guidance: If the PM service Is performed prior 1o a qualification service, then use the
qualification procedure as & guide for final instrument set up and checkout.

Service Review

¥ Attach availabla reparis/printauts of sl tests to this documentation.

Ef Record the Preventive Maintenance service activity in the customer's records/logbook

' Record the PM event in the Smast Alerts loghook, if appficable

g Upd instrument cournters as

E? Affix the PM sticker to the system or instrument kaghook based on the customes’'s request.
& Complete the Service Engiresr Comments section if there are additional comments.

& Review this service, parts replaced, and test results abtalned with the customer.

I the instrument firmware was updated, record the details of the change in the Service
Enginesr's Comments box. Systems in a compliant environment may need additional
documentation

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

Resison A2 issued 21 January 2002 e "
Gncument bumber GET14007A ngel0or "'%‘:}"' Agllellt
& Aglerm Tectnolagies, e 2022 et

nsslinugy

Agilent
AR BIOCETO P S CrossLab

oo gt te Dutcars

ICP-0OES Status Results Table

Note: These measurernents do not form part of any specification and are for reference anly.

Measimement Standby Mode Plasma On

Mains voltage 225153 VAT 226,613 bl
Mains Current .08 0 A a.14 A
Instiument Tempsaraturs 280 G 254 o
FF Al Flow (s2nser spesd) \5.0 Hr o He
Plasma Exhaust Temperature Nomeasurement }q 2 <
‘Water Flaw Dzailiator Mo messurement 183 Limin
Wates Flow Detector 0 % Lirren [ 3% %Y Lierin
Wate Inlel Termperature w3 © ne k4
Polychramator Temgerature 35.9 T 5.0 i
OO Temperatuie 34 % b —56 % i
Tharmal Stabilizer o 35.0 T 350 T
Argan Supply Pressire §5%.51 e Go% W3 iz}
Furge Gas Supaly Pressar® €568\ W g23 3\ L]
Optlon Gas Supply Pressuret = WPa o a
Mebulizar Flow MO megaLeTEn (# B v] Lierin
Nebulizer Back Pressurs Mo maasurement 26630 ¥a
Plasma Gas Flow Mo msssumEment n.9% Lok
Auliery Gas Flow Mo megaLrement \ Bo Limin
RF Power Mo measureTent WA 5 w
RF Supply Current M meisurETent u 223 A
FBF Supply valiage Mo megsiement oo & ey v

*1 If aption installed

Revisiom A D2, ssued: 21 January 2021

Shurber: GRIH-I007S page Dot V- "':{:':"' Ayilalﬂ

Dasiment
@ Agilent Technologies. inc. 2002
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Agilert 5100, 5110 Preventiva Maintenance Checklist

Consumed PM Parts

CrossLab

Frem insigie 1o Dutcome

Product or Model¥  Quantity

Part Description Fart Humbar whern usad ‘consumed
. . g GEOTOA GAT11A,
Agial Pra-Cptic Window GEITO-ER014 retiyiardioy \
Risdial Pre-Opic Wirkdow GEIG-60016 Al A
- Agient Water
Agilert Cool Clear Coclant Flud 57960097 ol =
Puirge Gas Fifter GEII60136 4l %
A it (e GEIDG-6R002 Al A
High Capacity & Fiter GEOIC-60189 Optienal -
Rotor sesl far &7 pot valve far AVSE/T GEARA-50002 GEABANIGALSS =
Ristest aesal for 4 pet vitlvs for AVSS GRAN-E0002 GEAGAN -
:i!::se solution 1o s Staton ZEmmid s po s gnao g i
Bart cornegtor 2.5mm-1 Smm D GE43g-a014 P54 -
PUE wazie tubing Arnvrod « Smm 14, 2m GBATO-EI 22 T -
Additional Pars may be réquired fram engineer’s stock:
X anvis crive beslt 5410047500 P33 -
2 axig driva beit £410047400 5PE =
Peristalic pump ubing, PVC SolvaFlet 3 oy oo p— n

tickged,

Consumed Parts Reference

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

] Section Mot Applicable

Product or Modeld  Quantity

PFart Description - PFart Number whera used consumad
T AT 21 Janusry POTE »
Docurmer Bertber COONEBNTE Poge et 1 - Agilent
© Agient Tochraloges, inc #0122

wneslimungy

Raport Summary
Inztrument Medal Agllent 51005110 VDV IGP-0ES
Inztrument 1D GED11AIGEDTSA
instrument Serial Number MY 18030001
Saftware Version 7.3.4.9507
Firmware Version 3442
Testad By Kanyakom S,
Test Cormpleted On 1132023 91824 AM
Result Summary
Subsystem Communications Tast Skipped
A Elerw Test Skipped
Vater Flow Test Skipped
Gas Flows Test Skipped
RF Generator Test Skipped
Camem Test Sklpped
Dplics Test Shipped
Advanced Vaive System Test Skipped
Resalution Test Pass
Sensilivity Test Faill
Precsion Test Pass

L

Page 1 of 4

wnehshinuay

Agslent 5100, 5170 Preventive Mantenance Checkdst

Signature Page

Service Engineer Comments (optional)

If there are any specific paints you wish to nete as part of perfarming the installation or other
Itemns of interest far the customer, pleass write in this box

CréssLab

From lesigh s Ohcime

Service Verification

Sarece Roquost Number:
0053320
Sarvicg Engineer Mame
Ranwaktodn 5.
Bervice Enginest Signature:
.
Kanmasis
Total rumbar o¥pa
4

25 i1 this documaent:

Resvigion: ACD, [sgoed 21 Janiany 2022

Data Sarace Complated
A5 Moy 2023
Customer Name:

Gﬂkﬂﬂ%
Onkang
{

» Agilent

Gacument Number: GA11 450078 Fagelbor 10
O Aglient Technaloges, ine 2022
nsshinugy

Resolution Test Pass.
Elernent Wavelength Specification  Width
N {174,243 nm) £9.40 802
As (188,980 nm) =820 812
€ {193.027 nm) =11.50 Bx
Ma (202.032 nm) =820 635
Cr (206 158 nm) 1340 B9
Zn (213,857 nm) 5870 664
Pl (220.353 nm) =950 T8
Co (228,615 nm) =170 1168
Ba (230,624 nm) =840 721
Mn (257 810 nm) 1330 o468
Mn (260,568 nm) 520030 14.18
Cr {267 716 nm} =11.00 B

| Cu{324.754 nm) 2500 1689
Cu {327.295 nm) =14.20 11.29
Sr (338,071 nent) =3350 2445
Ba (455,403 nm) 4400 3382
e (460,733 nim) 53600 17.37
Ba (493,408 rvm) 536.00 2547
Ba (614,171 nem) 4200 2543
Ar (675.282 nm) =74.00 60.50
K (765 431 nm) 580.00 6833

Page2of4
v
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“Sensitivity Tast Fail
Radial
Elemant Wavelength Spacification  Method  Ralie Standard Blank
As (158,980 nm) 2450 SRER 1420 9585 M7
Se (196.028 nm} =410 SRER w058 9374 E75
Zn (213,857 nm) =1421.0 SRER 41803 443725 1118
Pb {220.353 nm) 2480 SRER 2138 26213 1254
Min (257 610 nm) 235180 SRER 13661.0 2reE51.T 4168
Al {388.152 nm) =34 SBR 121 52269.7 35943
Ba (493408 nm) 2340 SBR 1858 22043728 122800
¥ [TBE. 491 fen) 218 SBER a0 1074014 118767
Axial
Elemant Wavelength Specfication  Method  Ratic Srandard Blank
As (188,980 nrm) 22060 SRER 1B 2285.0 1285
Be (196.028 nm) = 158.0 SRER 1687 28137 2338
Zn (205.200 nm) 2340 SRER 8050 10156.4 1230
Zn (213,857 nem) 217430 SRER BR4BG 1357606 390.5
Cdl (214,439 nm) =4227.0 SRER  5SOTE 620213 2734
Pl {220,353 nrm) 23200 SRER 4548 101112 A5
Mn (257 610 nm) = 10825.0 SRBR 272853 11261181 18870
Cr (267716 nm) = 10480 SRBR 3948.2 144875.3 13220
Cu (324,754 nm) =19.0 SER 492 3414887 67982
Al (398,152 nm) =60 SER 148 2353116 150438
Ba (493,408 nm) =800 SER 1833 53931013 455383
K (TE6.481 nm) =240 SBR a2z 14470452 440171
L
Page3of 4
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Report Summary
Instrument Modet Agient 5100/5110 VDV ICP-0ES
Instrument 1B GEOTTANGEISA
Instrument Serial Mumber MY 18020001
Software Version 7.3.1.9507
Firmware Version 3442
Tested By Kanyakorn 5.
Teat Completed On 111432023 11:10:02 AM
Result Summary
Subsystem Communications Test Pass
Air Flow Test Skipped
Water Fiow Tsst Stipped
Gas Flows Test Skipped
RFF Generaor Test Skipped
Camera Tast Skipped
DOplics Test Pass
Advanced Vaive Systom Tast Skipped
Resalution Test Pass
Sensitivity Test e
Precision Test Pass
Subsystem Communications Test Pass
DOiptics Test Pass
Radial Audal
Intenaiy 3522064 4003312
Wavelenglh  737.212 TaT21e
Page 1 of 4
1
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Precision Test Pass
Radial
Element P M
Walue % RSD
As (188980 nm) £260 122
Se (196.028 nm) =260 0.7
Zn (213857 nm) <150 033
Pb (220,353 nn) =280 0.86
Mn {257 610 nm) =150 0.45
Al (396.152 nm) 150 0ar
Ha (493 408 nm) £150 oea
K (T56.421 nm) =180 033
Atz
Element g "
Value % RSD
As (183,980 nm) =150 063
Se (196.026 nm) =150 o.av
Zn (208,200 nm) =150 059
Zn (213,857 nm) =150 0.48
Cd {214,439 rm) =150 T
Pb {220 353 nrmj =150 036
M (257,610 nm) =150 095
Cr (267,718 nm) £1.50 056
Cu (324,754 nm) S150 ]
Al (398152 nm) =150 063
B {453,408 nm) =150 088
K (785451 nm) =150 113
Page 4 of 4
nsslinugy
[Resolution Test Pass
Element Wavelangth Specification  Width
N{174.213 nm) =840 892
As (138 830 nm) s820 .08
C (193027 nm) s1150 833
Mo (202032 nm) 2820 B3
Cr (206,158 nim) 1340 8.68
Zn (213,857 nrm) s470 673
Fb (220.353 rim) =950 To2
Co (228,615 nm) £17.20 1185
B (230,424 nm) %040 7.38
Mn {257 610 nm) £13.30 948
Mn {350,568 nm) £20.30 14,05
Cr (257,716 nm) =11.00 7.92
Cu (324,754 nm) 2500 1684
Cu (327,385 nm) =420 1M1
Sr (338.077 nm) 5 33.50 24.18
Ba (455403 nrn) =44.00 kel )
Sr (480.732 nm} 23800 1741
Ba (483405 nmj) 53800 2543
Ba (514.171 nm) 4200 2527
Ar (575,283 nm) 574.00 56,87
K {788.481 nm} = 80,00 6580
Page Zof 4
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Senaitivity Test Pass
Radial
Element Wavelength ~ Specification  Mathed  Ratlo Standard  Blank
As (188.930 nm) =460 SRER 1666 1284.6 533
Se (195,028 nm) 410 SRER 1224 1258.0 907
Zn{213.857 rm) =210 SREBR 47006 53T 1307
Phb {220,353 nm} 245.0 SREBR 23B0 31006 1867
Bén (267,610 nrn) z 35180 SRBR 145691 3183581 4762
Al (256152 nir) 234 SBR 15 58510.5 ATE1E
Ba (493 408 nm) 2340 SER 1706 24908356 145142
K (766481 nan) =18 SER T4 117898.7 140244
Axdal
Element Wavalangth Specification  Method  Ratio Standard Blank
As (188,980 rm) =208.0 SRER 2145 2706.2 1428
Se (106,028 nm) = 1580 SRER 1880 E2a 2559
Zn (206.200 nm) 22340 SRER 1088 2 127848 1353
Zn (213,857 nm) =1742.0 SRBR T5E42 1586820 4278
Cd (214,438 nm) = 42270 SRBR 658473 1182817 D44
Pb {220.353 ren) 3200 SRBR 5193 124302 5303
Mn (257 610 nm} =106825.0 SRER 299925 13058525 18002
Cr {267.718 nm) =1048.0 SRER A366.6 1733434 15479
Cu (324 754 nm) =130 SBR 468 3610930 7560.5
Al (386,152 nm) 250 SER 158 2740205 164986
Ba (493,408 nm} 280.0 SBR 2038 20289145 441221
K (786481 nm) 2240 S8R 0.7 17015214 417718
Page 3of 4
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Repoant Bummary
Instrument Modil Agient 5100/5110 VOV ICP-0ES
Instrument [0 GEM1AGENSA
Instrument Serisl Number MY1B030001
Saoftware Versicn 7.31.9507
Firmware Viersion 3442
Tested By Hanyakorn 5.
Test Completed On TIME2023 11:16:43 AM
Result Summary
Subsystem Communications Teat Pass
Aiir Flow Test Pass
‘Wiater Flow Test Pass
Gas Flows Test Pass
RF Ganarator Test Pass
Camera Tast Fass
Optics Teal Skipped
Advanced Valve System Test Skipped
Resolution Test Skipped
Sensiivity Test Skipped
Precision Test Skippad
Subsystem Communications Test Pass
Air Flow Test Pass
30% Air Flow (relative  75% Air Flew (relative
spead) speed)
14.00 20.00
‘Water Flow Test Pass
RF Waler Flow(lLimin}  Camera Water Flow  Water Inket Temparatura
{Limin]) rcy
127 ] 2037
Page 1 of 2
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Procision Test Pass
Radial
Elamant gl
Vatus % RED
As (168,980 nm) <280 085
S (126.026 nm) =280 126
Zn (213,857 nm) =150 0.4z
P (220,353 nem) 2260 .54
Mn (257 810 nm) =150 060
Al (396.152 rm) 150 047
B (483408 nm) <150 nEd
K (766.491 nm) 2180 050
HAial
Elemant W P
Value % RSD
As (188.980 nm) 5150 0.42
Se (196.026 nm) 5150 066
Zn (208 200 nm) 5150 042
Zn [213.B57 nrm) 5150 0.54
©d (214,439 nm) 2150 .42
Pb {220 253 nm} =150 022
Min (257,510 nm) 150 054
| Cr (267,716 nm) <150 049
| (324,754 nm) =150 0.85
Al {385 152 nm) =150 0B
Ba {432,408 nm) £150 ora
K (768481 nm) =150 100
Paged of 4
nsslinugy
Gas Flows Test Pass
Nebulizer Actual Flow  Back Auxilisry Actual Flow  Back
Target Flow Pressure Target Flow Preasure
070 (] 27162 2.00 200 1Ma3
Makeup Actual Flow  Back Plasma Actusl Flow  Back
Target Flow Pressune Target Flow Pressure
200 200 116.00 18.00 17.04 231
RF Generator Test Pass
RF Power Supply Test Passed
RF Power Supply (V) 147 380
RF Oscilator Test Fassed
RF Cisciltator Frequency 25843
{MHz)
Work Coil Current (A} 44.410
RF Power Supply Current (A) 1.599
Camera Tast Pass
Integration Time Standard Deviation  Status
(ms}
Electronic Offset Tast 1000 5.381 Passed
Dark Cument Teat BODO 0779 Passed
Array Teat & 0.025 Pazsed
Linesrity Test ona Passed
PagaZof2
Lai
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UNITED ANALYST AND ENGINEERING CONSULTANT COMPANY Ltd.

Automatic Mercury Analyzer
Model RA-4500

Preventive Maintenance Report

Serial No. 17780278
Ver 2.0.7

Soft version Ver 2.0.7
ROM version Ver 2.0.1
Date : 11 July 2023

r
PM by !
Approved by : < g

(/Pathom S.)

Col

§ Coax Group Corporation Ltd.

1131/62,64,325-331 Nakornchaisri road,
Kwang ThanonNakornchaisri, Dusit, Bangkok 10300 Thailand
Tel. 02-2435263, 02-6682436 Fax. 02-2437386

Inspection result

ananslua

Ay
Title : Preventive Maintenance RA-4500 sn:17780278
Date 1 7/11/2023
Name : Coax Group
Memo : Calibration Curve 0-10ng
Calib
H
4
<
m
2
1234567891011
STDIng]
STD
No. STD SVOL | cvoL | bvoL STD AREA MEAS Dev Note
" Ippb] | [mL] | [mL] | [mL] [ng] [ON] [ng] (%)
1 1100.000 0.000 5000 5000 0.000 0.0859 -0.0353 -
2 | 100.000 0.025 5000 5000 2500 3.7687 2.5845 34
3 | 100.000 0050 5000 5000 5.000 7.1028 4.9562 09
4 | 100.000 0.075 5000 5000 7500 10.6441 7.4753 03
5 | 100.000 0.100 5000 5000 10.000 142203 100193 02
006
004
@
- k
o0 AN .
1 2 3 4 5
SMP
SVOL | CvoL | DvOL AREA MEAS CONC
No. NAME Note
[mL] | [mL] | [mL] [ON] [ng] [ug/L]
1 ' hg 100 ppb 0.050 5000 5.000 7.1027 4.9561 99.122
2 | hg 100 ppb 0.050 5000 5.000 7.2687 5.0742  101.484
3 | hg 100 ppb 0.050 5000 5.000 7.2514 50619 101.238
4 hg 100 ppb 0.050 5.000 5.000 7.3285 51168  102.336
5 |hg 100 ppb 0.050 5.000 5.000 7.2996 5.0962  101.924
Statistics
No. | NAME TRY AV SD Cv
lug/L] [ug/L] %]
1_|hg 100 ppb 5 101.2208 1.246264 1.23
[
@nasluaugy

m MIFFOM IS TRUVENT § CORFORATION

ITEM STANDARD RESULT JUDGE
1. Self Check 1.1 Heating PASS 0K
1.2 Cooling PASS OK
1.3 Leak PASS OK
1.4 Optical system PASS oK
1.5 Drift PASS oK
2. Analytical curve inspection(AREA)
2.1 No Pretreatment (Low Conc.) Correlation coefficient 1.0000 oK
(r)= 0.9990
3. Repeatability(AREA)
3.1 No Pretreatment 100ppb, n=5 99.12 ppb
101.48  ppb
101.24  ppb
102.34 ppb
101.92  ppb
CV.< 5% 1.23% OK
4. Blank Below 1.0 (AREA) 0.2062 oK
'
naslumugy
003
002
@
o
< o001
000
1 2 5
Self Check
Heat check:PASS!! ( 24. QdEgC[OS 00] -> 28.9degC[02:31])
Sensor check :PASS!! ( 78- 18=
Leak check:PASS!! (0.17L/min)
Sig/Ref check:PASS!! (Sig: 3 73V, Ref:3. 94V)
Drift check:PASS!! (-0.0027882 - -0.0032876 = 0.0004993)
[
@naslumugy
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Milestone DMA-80 Service Protocol

SITHIPORN,

ssociates

Title : Preventive Maintenance RA-4500 sn:17780278
Date 1 7/11/2023
Name : Coax Group
Memo : Blank
SMP
SVOL | CvOL | DvOL AREA MEAS CONC
No. NAME Note
o M | M| U ON | gl | g/l ot
1 ‘ Blank 0.2062 0.0503
0006
0.004-
«
s 0.002
00001
1
[
enaslunugu

m HIFFD M IS TRUVENT § CORFORATION

Milestone DMA-80 Service Protocol

DMA-80 DIRECT MERCURY ANALYZER System

SITHIPORN ASSOCIATES CO.,LTD.

451-451/1 Sirinthorn Road, Bangbumru,Bangplud, Bangkok 10700 Thailand

Tel. (662) 433-8331, 434-9191 fax: (662) 433-1679,434-9510

Page 1 enanslupugu

Milestone DMA-80 Service Protocol

DMA-80 Direct Mercury Analyzer

SERVICE PROTOCOL REPORT

To be filled in before service visit (1% page)

Customer information:
Company: u.gluifin uauundss an. (dus. maj)
Department: LAB

Person in charge: ARk NTYA WrilzdiadEN

Address: YoUgANFY 41 OUUFYNIN NFIMUNIIUAS 10260
Tel.: +66 (86) 3191292
E-mail: bhuchonk@uaeconsultant.co.th

Technical data:

Unit Serial Number: 11030982

Terminal type or USB-640 Gateway: Termianl-640 SN 1012000091
Software, type and revision: Easy Control Rev.

Air Compressor (if present) - SN -

Gas system pump (if present) - SN -
Installation and last maintenance dates: Inst. on: - Maint. on:  17-11-66

NOTE: after achievement of the following protocol a filled and signed copy of this report has to be sent to
Milestone srl at: service@milestonesrl.com

For the best result of the test below we recommended to use the Milestone DMA-80
Service Kit (PN DMA-SKIT).

Page 2 mnms‘bimuqu

1. VISUAL INSPECTION
Good Damaged Corroded/Dirty
External chassis /
Inside /
Electric parts /
Screws v
2. ELECTRICAL SAFETY TEST
Using a suitable testing device check the below reported parameters and take note of the results.
Parameter Result OK Not OK
Voltage : 230 VAC (+10%) Actual value : 224 VAC !
Ground : <2 Actual value: 0.9 VAC /
3. PRESSURE CHECK
Oxygen (purity 02>99,95%) Milestone air compressor
Gas carrier Purity: J

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

Correct Actual | Final | Correct Actual Final Actual | Final

value value | value | value value value value | value
Inlet pressure | 3 4 par - - 3.1 bar - - 3.1bar | 3.1bar | Pass
Flow rate 101200 | - - &10Uh - - 6-8h | 6Uh | Pass

Check all possible leakage points and their conditions:

Good Damaged Corroded

Tubing

v

Silicon joints

O-rings

Cuvette sealing O-rings

Gas connections

Valves

Sample boat carrier

Catalyst flange

PUPRPR P PR PR Y

Page 3 wenmslumuny



Milestone DMA-80 Service Protocol

4. AUTOSAMPLER SYSTEM

OK Not OK Re-Adjusted
Callibration of autosampler motor J
Cylinders alignment J
Normal ‘

Speed of pneumatic cylinders

Fast ‘ Slow

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

vertical cylinders.

5. COMPONENTS CHECK

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

OK Not OK Replaced Cleaned
Catalyst tube v
Amalgamator v
Quartz boats !
Nickel boats -
plate J
Gas kit accessories -
6. TEMPERATURES
Actual Final
Correct value clua value
value (Pass
If controlled by Infrared sensor = 850°C + 10°C - -
Drying/ D
furnace
If controlled by thermocouple 650°C + 10°C 650 Pass
Type 1
515°C + 5°C - -
Catalyst furnace
Type 2,3 565°C £10°C 565°C Pass
T
Page 4 wnahsluamugy
Milestone DMA-80 Service Protocol
OK Not OK
Conditions of the spectrometer /
system
Alignment between lamp, cuvette J
and detector
Cuvette cleaning (glass windows, /
sealing O-rings...)
Lamp intensity M
Operation of the mechanical N
shutter (if present)

8. MILESTONE AIR COMPRESSOR (N.A.)

OK

Date last service

Drain (compressor)
Replacing air filters (air purification module)

Check sealing connections

9. PARTS TO BE REPLACED

PN DESCRIPTION

Replaced

Not
Replaced

Catalyst tube:

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

DMAB133 In case of analyse of sample with high organic

months.

concentration the lifetime of the catalyst can be less than 6

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

DMA8134

Hg lamp tri-cell (model 2011):

DMA8195A
5 years

Hg lamp dual-cell:

DMA8137 5years

70200 '1"3;:"

Amalgamator coil
DMA8058/B
homogeneous

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

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

DMA8142

Quartz sample boats (set of 10pcs)

DMA8347 7% yerre

Metal sample boat carrier

DMA8335
2 years

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

SL0108 2 years

Heating coil for drying/decomposition

$00376D
2 years

Milestone DMA-80 Service Protocol

stand by

If controlled by Infrared sensor | 170°C + 10°C 170°C Pass

temperature

If IR sensor is not present

145°C £ 25°C - -

Amalgamator heating
temperature

850°C + 10°C 850°C Pass

Cuvette

125°C £ 5°C 125°C Pass

7. SPECTROMETER

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

(tricon lamp)

Old cuvette type

Actual cuvette type

Gain Offset Gain Offset
Corect | Actual | Final | Cormect | Actual | Final | Comect | Actual | Final | Comect | Actual | Final
value | value | value | value value | value | value | value | value | value value | value
Dualcell 0,015VDC 0,015VDC
36VDC - - s - - | 39wpC | 39V | Pass | = 0015V | Pass
system 0,005vDC 0,005VDC
Tricell 0,015vDC
. - - - - - - | 3gevC - - e - -
system 0,005VDC

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

detector 1).

1]
Page 5 wnenslunugy

Milestone DMA-80 Service Protocol

Page 6
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10. TESTING PROCEDURE

It consists to run some measurements for the evaluation of the analytical performance of the unit, like:

peaks shape,

. lamp signal and verify the proper working of whole system.

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

2) Run blanks until absorbance value (Height) decrease under 0.0030 in cell 1
3) Set a fresh and stabilized 100ug/L Hg standard according to the prescriptions reported on the
DMAB80 User Manual. The quality of the used standard is fundamental for the success of the entire
procedure
4) Weight approximately 100pg of the fresh 100ug/L — Standard (10ng) and start the analysis as a
single measurement mode
5) Repeat five times the test
6) Run again two blanks measurements
e Method | Cabtralion SEILTETS Syslem
e — |
'
I oy & POINT 1-2 f
- Loy A i
AL oaooy i
1 g (LT |
i
& ing oty @ POINT4- 5 |
& tong wioog & i
L tang dioog & o
1 ctean bowe LU |
) clean bom ooy & POINT 6 i
Sampiz nks Signal Resul

Now, it is possible to evaluate:

- Peaks

Page 7 wnenslunugy




Milestone DMA-80 Service Protocol Milestone DMA-80 Service Protocol

=11 =12 —T4 —Hy =—Anomancely

o7 1 (\,
b M= 05331 -
\

x| Wes=200%

1 2= 00106
Waa= 5,60 &

1
s O R T T T g

A
s R T I 1 e R I i v e R

piii]
Tim [}

e The shape of the peak must be regular.

e The distance between Peak Cell 1 and Peak Cell 2 must be between 11 to 15 seconds. . N
e The Hg lamp signal must be between 3.8 and 4.5V and stable. A few minutes after the start of the

- Results analysis the lamp does switch off because of the zero detection but then it instantly returns to the
original condition. In case of Tricell configuration two green colour graphics are reported. After the
zero shuttering the time necessary to return to full signal is longer on Tricell compare to Ducon
lamp.

| Sonorane | anor | S o

T, Swbiliy10ng M *  During the run the catalyst oven temperature must be stable around to 565°C or 515°C.
e The drying and ashing furnace must be follow the set temperature method.
5 Stability 10ng 0.1000g v 04931 93095920951 1,0000 El *  During the run the Amalgamator furnace temperature must be stable at the stand by temperature
.%, Stakility 10ng 01000y ¥ D4G65 49034 809535 1.0000 [E] (170°C or 145°C). Then at the release step it must raise up to 850/900°C.
a = e The Cuvette temperature must be stable at approximately 125°C.
i SEEK0G A » TSR 105 HBER T o0 El * The Hg absorbance peaks must be correctly detected and reported.
iy Smbliyiing 01000 D476 10,022 100,221 10000 [F]
[Fh Seability 10ng 01000 D.505110.180 10180210000 [Z]

11. FINAL REPORT

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

o The relative standard deviation (rsd) is < 3 %. . ) All screws inserted and tightened J
* After two blanks (after 10ng measurements), the absorbance is < 0.0030 in cell 1(*). ;
(*) This condition is valid only in case the unit has: catalyst and amalgamator new, conditioned and never Alltubing sealing connections checked, cleaned or replaced and tightened
use before, sample boat carrier new and/or perfectly cleaned, catalyst flange new and/or perfectly " " v
cleaned, cuvette new and/or perfectly cleaned, tubes, silicon joints and o-rings replaced. Otherwise All heating elements are working
other blanks (more than 2) might be necessary. Sensors installed, checked and tightened v
- Temperatures & signal profiles ) ) 7
Safety devices (thermo switch) fully checked
All cooling fans are functioning !
Testing procedure successfully passed !
Necessary tools available at customer’s site g
Last revision of User Manual available at customer’s site !
Advised customer about care and maintenance instructions !
[ T
Page 8 wnahsluamugy Page 9 wnenslunugy

Milestone DMA-80 Service Protocol

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SEAVICES 3: EQUIPMENT CALIBRATION AND TESTING

SERVICES
Remarks: 53414 PATTAMAKARN ROAD 501 16, SUANLUANG, ELANLUANG BANGKOR 10250 RRETTATEN,
TEL 0-2717-3000-23 FAX.0-2719-8484 CALISRATION 1908
Certificate of Calibration LrtiNe ATHRS
Page: 1ofd
Equipmant : Incubatar
Working hours of Service Engineer
Manufacturar - Memmaert
Model : IPP 260
Service Engineer Name Signature Date
P s ax s Serial No. : VE15.0187
wilady Haud Pwiady 3aud3 17-11-2023
ID No. = UAE MIC.000/2558
Laboratory Manager / Operator Submitted by - United Analyst and Enginearing Consultant Co. Ltd.
acceptance signature: 3 Boi Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanong,

Banigkck 10260
Location : Microbiciogy Laboratory
Recalved Order : 01 April 2024
Calibration Date : 01 April 2024
Ambient Tamperature : (26+10)7C
Relative Humidity : (50%30) %
Calibrated by : Man Pattanapongpaiboon

Approved by : &U

Approved Signatory
{ ‘)MwPam
(%) Suwit Imjai
{  }Kunchit Promprat

I=gue Date T Apel 2024

The fora [ ty of app: 95%
Tril certitcats may rit be rapoduced o ihan in full, macagt with 1he priar wristen

page 10 nmslumuny tenasliimun
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Equipment : Incubator Cert. No.: 24Thag4a
Condition As-Racelved :  Uisad Item Page: 2of3
Referance ; 2404-00030C-1

Procedure Used ;-
Calibration ware conducted using calibration procedure CP-OTOZ2 hased on TLAS G-20 aceording b dirsct

messurement method with Data. Acquis which with Datector { RTD ).
The temparature scaln used was basad on [TS-80,

Condition of this result of calibration

1. Referance standard instrument -
Instrumant Serial No, Cart. No, Traceahle Due Date
1 ) Data Acguisition MY40023832  23LM122 TPA 26 Jul 2024

2. This cerlificate i valid only b the fem calibrated on dats and piace of callbration.
3. Thig cerlification is fraceabile o the Inermational Systam of Linit
Remark : TPA : Technolagy Pramotion Association | Thatland - Japan §

Fresh alr setting : Close Environmant during callbration
Finishid

24

57

[AC Supgty (voi ) =21 223

Ref. Sid.
ID No.:
1816RTD-1
18-16RTO-02
18-16RTO-05
18-18RTD-04
18-1BRTD-05
1B-16RTO-06
Z1-{ERTO-OT
1B-1ERTO-08
18-16RTO-08

Position :

Proty Details : of Chamber :
a 50 em = 050 m
b= 50 em = 082 m
- 60 om = o8 m
Capacity = 0 m"

Em-l:n!u!hw\i..

tenanslalrauny

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CALIBRATION AND

5344 PATTANAKARN ROAD SO1 18, SUANLUANG. SUANLUANG BANGKOK 10250

TELO-2717-3000-28 FAX.0-2719-8484. CHLBRATION,

Certificate of Calibration e Nos ATEn

Page: 1of3
Equipment : Incibator
Manufacturer : Memmert
Modal : IPP.260
Sarial No. : VE18.0033
1D No. UAEMIC.021/2551
Submitted by : United Analyst and Enginesring Consutant Co, Lid,

3 Soi Udomsuk 41, Sukburmvil Rosd,
Bangchak, Phrakhanong,

Bangkok 10260
Location © Microbiology Laboratory (302}
Received Order : 01 April 2024
Calibration Date : 02 April 2024
Ambient Temparature : |28210)C
Relative Humidity : ({50£30)%
Calibrated by : Man Patianapongpaiboon
Approvaed by £M
Appreved Signatory
{ ) Ponpan Paipim
(v} Suwit Imiai
{ ) Kunchit Promgeat
Issua Date : T April 2024
The ies ara for & of %

‘Thie carificas may not b than m full, written
Approval of the head of Eoraorals Services 3 - Equgment Caibratien and Testiag Sendoss

tonanslairaun

Equipment : Incubsaior Cert. No.: 24ThE48
Condition As-Received : Used ltam Page: 303
Reference : 2404-00030C-1
Result of Calibration :- 1) Witnout Adjustmend
Function of UUC” ¢ Temparature Source
Frash air setting : Cloge
Calibration | UUC* | uuc* Overall
Point | Setting stability Factor
(%) i)y 12°C) (8] {*c}) L3
250 350 | 350 0.028 0,13 0.24 2
Calibration Measured Temparature | °C |
Paint Position
i3] 1 ] 2 [ 3] 4T 8T 6 [ 7T 8 [opey] (+6)
350 | 34.608 | 35,004 | 34.969 | 36,090 | 35.089 | 35095 | 34021 | 34538 | s5002] 030

Average” : Tha average of 30 values in ssch position,
Temperature stabllity : One-halfl of the greatest maximum difference of measured temparature &t any one sensor,
Temperatura uniformity : The maximum difference of measured tempermtures al any sensors and the measened
temparature at the reference location which are cbserved al the same fime or af as cese an observation time as
possible to ina the pattam or within the chamber under stnady-stain conditions,
Overall Variation : The Difference of the maximum and miramim
ULC* = Unit Linder Calibration
MNote : The reported uncertainty of measurement was included stabiity and exchuded undarmily |

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

~ofo-
'
tenanslumuny
Equipment ! Incubator Cart, No.: 24TMEST
Condition As-Received :  Lsad ltem Page: Zof3

Reference : 2404-00030C-3
Procedure Used :-

Caibeation were conducled using calibration procadure CP-OT02 basad on TLAS G-20 according fo direct
measurement method with Data Acds ‘which with Detector ( RTD ),

Tha tempearatura scale uaed wes based on TS-B0.
Condition of this result of callbration
1. Reference standard instrument.-

Instrument Serial No. Cort. No, Traceabla Due Data

1 | Data Acquisition MY48023002 23LMizz TPA 26 Jul 2024
2 This cedificats Is valid only to the item calibrated on date and place of calibration.
3. This certificaticn is fraceabls to the Intemathonal System of Unit.

Remark ; TPA : Technology Promotion Asscciation | Thalland - Japan |

Result of Calibration = ("] Without Adjustment
Function of UUC* : Temparature Source
Frash air satting : Closs Environment during ealibration
Finished
25
REL Hhumid, { % ) &7
[AC Supety  Velt ) 221 24
Ref. Std.
y! Pasition = g
1 20-16RTD-01
2 20-1BRTD-0Z |
3 20-16RTD-03
4
w 5
L
7
Probe installation Details : Dimension of Chamber : =
a= 50 em b= o83 m Hifrel)
b= 50 em W= 08 m
o= 50 em H= o8 m

Capacity = 028 m’'

wenansliimun



Equipmant : Incubstor Cert. No.: 24TMEST
Condition As-Recelved : Usad Item Page: 3of3
References © 2404-00030C-3
Result of Calibration :- (%) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting ; Closa
Calibration | UUC" uucr Overall
Paint Satting | Reading stability uniformity | Varisilon| Factor
(G (eylie) {£%G) ('C) (e} K
220 220 220 0038 022 042 2
440 44.0 44.0 0.048 0.50 0.80 2
t'c)
Paint Position
{°C) 1 2 3 4 5 [] T B G (ref.} [+°C )
20 22008 | 22,034 | 22038 | 22021 | 21.748 | 21628 | 21.666 | 21.868 | 21848 0.30
440 A4.257 | 44.602 | 44753 | 44402 | 44004 | 43961 | 45756 | 44,000 | 44.205 030

Average” : The average of 30 values in each posiion
Temperature stability : One-hail of the greatest maximum difference of measured temperature 3 any one sensar,

T 2 The: masi difference ol at any sensors and the measured
temperalure at the reference location which are observed at the same fime or at as cose an obsenation time as
possible to the pattarn of ity within the chamber under steady-state condiions,

Overall Varlation : The Difference of the maximum and minimum
uue® : Unit Under Calibration
Mote : The reported uncertainty of measurement was incheded stabiity and exciuded undormity |

The repored uncertainty of measurement was based on a standard uncertainty multiplied by & coverags
Factor k, providing a level of confidence of approdimatety 95 %.

~00a-
.
wonanslupuey
Equipment : Water Bath Cert. No.: 24TMzZ9
Condition As-Raeceived : Usad ltam Page: 2of 3
Reterence : 2402-02320C-2
Procedurs Used :-

Cafibration were conducted using in-house calibration procedure CP-OTOM Based on ASTM ET15 according
1o direct measurement mathod with Data Acguisition which connected with industrial Platinum Resistancs
Tharmomater | IPRT ),
The temperature scale used was based on TS-90.

Condition of this result of calibration
1. Reference standard Instrument.-

Instrument SerlalNo.  Cert.No. Traceable  Due Date
1) Data Acquisition MY49001451  23LM27 TPA 25 Feb 2024

2. This certifizate Is valld only te the ilem caitraled on date and place of calibration.
3. This certification is traceable to the Intemational System of Unit,
Remark : TPA : Technology Promotion Association { Thalland - Japan )

Result of Calibration :- (") Without Adjustment
Function of UUC® : Temperature Sounce
Heat transfer medium used :  Water
Environmental AC Voltage Supply
1G] (%RH. ) { volt }
[Baginning of Callbration 7 51 220
Finished of i 25 50 221
- Ref. Std,
Pesition ; ID No.:
b MTERAAN.
B 2 NETP; a2
S{ref) , - e T
fre . ol 3 N37P301420
Za E O o
iref.) N37P301425
Front

TECHNOLDGY PROMOTION ASSOCIATION (THAILAND-TAPAN)
CORPORA ERVICES
3344 PATTAN

MBCTHETIAEZ
CALIRRATION $608

Cort. No.: 24TM29

Certificate of Calibration i ks
Equipment : Water Bath
Manufacturer : Mermmert
Model : WHNE 14
Serial No. L416.0806
1D No. © UAE MIC.0D2/2560
Submitted by : United Analyst and Enginesring Cansultant Co.,Ltd,

3 Soi Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanong,

Bangkok 10260
Location : Microbiology Laboratory
Received Order : 10 Fabrnuary 2024
Calibration Date 10 February 2024
Amblent Temperature : (26£10)C
Relative Humidity : (S0+30)%
Calibrated by : Krisda Males

= A
Approved by : "
Approved Signatory
{ ) Pomthippa Tameyakul
{ v Unnopphol Harachal
() Suwit Imisi
Issue Date : 1% Fobruary 2024
fid bability of Iy U5%

'
wenanslamaugu
Equipmant : Water Bath Cert. No.: 24TM28
Condition As-Received © Used llam Page: 3of3
Reference : 2402-02320C-2
Result of Calibration ;- (* ) Without Adjustment
Funetion of UUC* : Temparature Source
Calibration uuc uuc* Average” Standard Reading [ °C )

pelnt Setting Raeading Paosition

(il (26 (T} 1 [ 2 T 3 T 4 TJsqer) | (xc)

4.5 444 44.4 44508 | 44460 | 44502 | 44621 | aasa7 0.15

Callbration i Coverage
i

et Uniformity | Stability Fastai

{(C) (¢ (£°C) k

44.5 0.15 0.074 2
Average® : The average of 30 values in each position.
! 1 The of F at any sensors and the measured femperature
at the reference locatian which are observed af the same time or at as close an observalion ime as possible
to ine the pattam or within the chamber under sleady-state conditions.
Stabllity : One-hall of the greatest of at any one probe.

UUC* : Unit Under Calibration
Note : The reported uncarainly of measurement was included atability and exchuded wniformity,

The reported uncertainty of measurement was based on a standard uncertainty multipied by a
coverage facior k, prowiding & level of confidence of approximately 95 %,

=olo-
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TECHNOLOGY PROMOTTION ASS ATION (THAILAND-JAPAN)
CORPORATE SERVIC EQUIFMENT CALIBRATION AND TESTING SERVICES
KARM ROAD 501 18 ELIARNG, SUARLUANG BANGROK

34 PATTAN A

WaE.THI MBI

TEL 02717300020 FAD 04k CALIBRATION teis
Cert. No.: 24TM30
3 L} . @: 1of3
Certificate of Calibration oo
Equipmeant : Water Bath
Manufacturer : Mernmen
Model : WNE 14
Serlal No. ! L416.0812
1D No. ; UAE.MIC.003/2580
Submitted by : United Analyst and Enginearing Consultant Co. Lid.
3 Soi Udomsuk 41, Sukhurnvil Rosd,
Bargchak, Phrakhanong,
Banghok 10260
Location : Microblology Laboratory
Received Order ; 10 February 2024
Calibration Date : 10 February 2024
Ambignt Temperaturs : (26210)'C
Relative Humidity © (50£30 )%
Calibrated by : Hrisda Males
=]
- 7 h—
Approved Signatory
() Pomihippa Tameyakul
[ .} Unnopphol Harachad
() Suwit Imjai
lssue Date : 18 Fabruary 2024
The U inties are for o confidence probability of approsimately 95%

Equipment : Waler Bath Cert. No.: 24TM30
Condition As-Received : Lsed llem Page: 3ofd
Reference : 2402-02320C-3

Rasult of Calibration :
Funetion of UUC*

(*] Without Adiustmant
Temperature Source

Calibration uuec- uuct Average* Standard Reading { °C )
paint Satting Reading Pasitlon
(e =] (o) 1 | 2z [ 3 [ 4 [ sget) | (xc)
445 4.6 448 44491 | 44463 | 44456 | 44518 | 44528 0.15
Calibration Coverage
St Uniformity | Stability |~ "7
(e) (') (£°C) L3
445 0.2 0.058 2
Avarage* : The average of 30 values in each position.

:The of at any sensors and the measured lemperalure
at the reference location which are observed at the same time or at a5 close an cbservation time as possible
to ine the pattern o within the ehamber under steady-stale conditions.
Stability : One-half of the greatest i of at any one probe.

UuC* : Unit Under Calibration
Note : The reported uncertainty of measurement was included stability and excluded uniformity.

The reported uncertainty of measurement was based on a standard uncertainty mulliplied by a
coverage factor k, providing a level of confidence of approdmately 95 %o,

~olo-
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4 mmman

Equipment ; Water Bath Cert. No.: 24TM30
Condition As-Recelved : Used Item Page: 2of3
Refarance : 2402-02320C-3
Procedure Used :-

& ian were using in-house CP-OT04 Based on ASTM E715 according

to direct measurement method with Data Acquisition which connected with Industrial Platinum Resistance
Thermometer | IPRT ).
The temparature scale used was based on TS-80.

Condition of this result of calibration
1. Reference standard instrument:-

Instrument SerialMo.  Cert.Mo.  Traceable  Due Date

1) Data Acquisi 23 m27 TPA 25 Fab 2024
2. This certificate is vald only to the itern calibrated on date and place of calibration.
3. This cenification Is tracaable to the International System of Unit.

Remark : TPA : Technotogy Promotion Association | Thailand - Japan |

Result of Calibration :- () Without Adjustmeant
Function of ULC* ; Temperature Source
Heat transfer medium used :  Water
AC Voltage Supply
{'C) | %RH. ) { Walt )
Boginning of EZI 21
|Finished of Calibration 26 5 220
Ref. Std.
Posmion 1D No.:
2 1 N3ITP301419
- P300T:
y 1 e 2// ] _ N3TP300732
A0 3 | 3 ——
R e e S T 4 N37Pa01421
S{ref.) N3TP301425
Fromt

Certificate No.: 2304203-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT €O, LTD.
Address: 3 Soi Udomsuk 41, Sukhumvit Road,

Bangchack, Prakhanong, Bangkok 10260

Page 1af3
Equipment: Autoclave

Manufacturer: ALP

Model: CL-40L

Serial No.: 807298

ID No.: UAE.MIC.019/ 2560

Order No.: 2304203

Operation No.: 2304203-001

Date of Receipt: 10 August 2023

Date of Calibration: 10 August 2023

Calibrated by mrWorapoh Socktong ~ Approved by
Scientist [ MrPheraphat Tuanjit )
Manager, Division of Calibration Labaratary

Date of Issue: 15 August 2033 Responsible for the Technical Managemaent Team

Tha ara for o of 85 %o,

Thit: Certificate i Bsued in accordance with the conditions of accreditation granted by the Thal Laboratory Accredltation schame

whirh has assessed the measurement capability of the labomtory and its traceatiity to recognized national standards and to the units
reatized at the nationad standards fsboratory, This centificate may not be reproduced other than in full

of
exoapt with the prior wntten approval of the Nationa? Food Irstiute.

F-CS-009 Revision: 01 Date; J0-04-65




T
Calibration Report

Certificate No.: 2304203-001-01
Equipswents Butatiave

Modal: CL-40L Serial No.:  BO7298

Reslitian: 1 T IDNo: LRE, MIC. 019/ 2560

Manufaciurer  ALP
Date of Calibration: 10 August 2023 Page 2013
Location; 301, UNTTED ANALYST AND ENGINEERING CORSULTANT CO,, LTD.
Environment Condition: Ambient Temperature { 28 + 1 ) °C

Relative Humidity | 65 £ 2 | %

Lire Voltage {225 & 1 ) Valt

Candition of this results of Calibration:

1. This instrumant was cabbrated by insert 3 standard temperature recorder with RTD inta its autochwve and calbration
according to W-TE-DIE based on BS 2646-1(2021) : Autodaves far an in Design, safety
and parfarmance Specfication.

- The temperature scaks used was bazed on ITS - 50,
- Afl data show below were final valies and the initial data may be cbtained upan reguest.

2, Reference Standard Instrument -

Instrumant Model Serial No. | Certificate No. | Due Date Through
HiTemptai-2 sase01 NC-Z2-11-22-175 -hene 73 MALGETECH NG,
Ral with RTD
it " Hifamplan-2 525602 NC-23-11-22-175 G-hore-23 MADGETEDH N
HiTemp140:2 RE4G1A TE RS- H-Apr-24 e

3, This certificate is traceable to Intemational System of Units (ST Units).
#, This ceificate was certified onfy for the instrument we calibrated.
5. This result of cabbration was found accurate a5 shawn an date and place of calbration andy.
6, This standard does nat apply tn steriioers or dsinfacons used for medical, dental, pharmaceutical,
7. Condition of Calibroted ®em @ Good
ULIC Descriphion :  Setting program Function steriization :  STERILIZE/NORMAL
Time of sterikzation 15 Minte At 121 ¢
B, Resut of Calibratian © Without adjustment
After adjustment:

FC50142 Resisin: 01 Dat: 3044.65

= =
Z,ﬁ\‘-
BT
Calibration Report
Certificate No.: 2304203-001-M
Equipment: Autoclave
Model;  CL-40L Serial Now: - BO7Z9E
Resoiution: 1 b ID Now: UAE MIC.013/2580
Manufacturer: NP
Date of Calibration: 10 August 2023 Page3of 3
Calibration point: %
result:
Calibration | Temperatere | Redative Uime Voltage
Condiien (5] ty (%] {velt)
Min we 6.5 ma
Max m1 7.3 1259

Tablal ; Reporting of Temparatura
Measured Temperature (°C) @ Sensor No.

Callbrathon Point| (Sensor No.2 is REF) Uncertainty

ey Stel, @ 1 | serziren | Skelx 3 +(°C)

121 12168 | 12170 | 12166 066

Table 2 : ch Result
UUC* Setting vuc* Reading Stability Uniformity  (Overall Varistion|

o Min (°C) | Max (C) |verage (e} MPa (') o) o

121 wm [ wm | | e 011 013 0.3
Hote

The guoted uncertainty indude * Stabilty * and " Loading effect { 20% of Uniformity |
UuUCT = Unit Under Calibration
Stabiity = One-half of the greatest maximum difference of measured temperatures ab any ane Sensors,
far at least haff an haour after reaching steady state.
Unéormity = The maximum difference of measured temperatures at any sensars and the measured
temperatume 2k the reference focation which are ohsenved at the same time,
Overall Variation = The differance of the maxdmum and minimum measured temperatures througout choenation time.
The report uncestainty of measurement was besed on standard uncertainty mubiplied by coverage factar k= 2, providing
a level of confidence of approdmately 95 %,

S p—

FCE-0L2 Retsion: OF Dates 20-04-65

Fourdahon for ndusina Deveiopement Mational Food insimure
Food indusmal Lsbaraary Serice Cartet

Calibration Certificate

Certificate No.: 2402281-001-01
cﬁEﬂt name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Address: 3 Soi Udomsuk 41, Sukhumvit Road,

Bangchack, Prakhanong, Bangkok 10260

Page Lof 3
Equipment: Autoclave
Manufacturer: ALP
Model: CL-40L
Serial No.: BOB763
ID No.: UAE.MIC.026/ 2563
Order No.: 2402281
Operation No.: 2402281-001
Date of Receipt: 2 April 2024
Date of Calibration: 2 April 2024

Calibrated by mrerawut Prapawuttipong  Approved by Ai
Scientist { Mr.Pheraphat Tuanjit }
Manager, Division of Calibration Labaratary
Duate of Issue: 9 April 2024 Responsible for the Technical Management Team

The are for a ility of 95 %,

This Certlicate & issued In accordance with tha conditions of acoredfation granied by the Thal Laboratory Accreditation scheme
which has assessed the measuremert capability of the labostory and its traceability tn recognized natonal stancards and to the units
of realiped &t the. national standards laboralory, This cestificate may not be reproduced athar than in fTul
ol with L prioe writlen appraval of the Naticnal Fecd Tnstitute.

F-L5-009 Renigon: 03 Datg: J004-65

A
Y &
* SuamnSsURILNGE0EdEan WLETMIs -
l I I FLiER AR A O LTI R A L AT 1S -,I/’/;\_"\\;‘:;
k » Pourclsion for holusina: Deviopment Manional Food nestue el -
2T Food rcusi Laberativy Servce Cener RSN TR
Calibration Report
Certificate No.: 24072281-001-01
Equipment: Autociave
Madel; O-4nL Seral Mo BOBTE3
Pesalutian: ST 1D Na.t LWAE.MIC 026/2563
Manufactirer: ALP
Date of 2 hpril 2024 Page 2083
Location: LABORATORY, UNTTED ANALYST AND ENGINEERTNG CONSULTANT CO., LTD
Environment Condition: Ambeent Temparature [ 25 £ 1 )°C
elatve Humidity { %7 )W
Line Valtage [ 225 & 5 ) Vot

Condition of this results of Calibration:

1. This instrument wis calibrsted by msert 3 standard temperature racorder with RTD inks s autoclave and calibration
according to W-TE-J18 based an BE 2696-1{2021} : Avtoclaves for ization irv ies Desgn, safaty
and performance Specification
- The temperature s used was based on 75 - 90

« Al data show below were final values and the inibal data may be obtained upon request.
2. Reference Standard Instrument

Instrumant Model Seriad No. | Certificate No. | Due Date Through
HiTampla-2 RE49E TE B aapeiange | ORI
Digital Thermoimeter with RTD -
= TE 3| q T NG
et mensy HiTempLal-2 e EEA0033-H | 9 Wowember 2024 | MABGETRCH
HiTempEal-2 T TE GROBHL | @ Navernber 2024 | MASEETECH e

3 Thes certficate & traceabie b International Systerm of Units {51 Units).
4. This certficata was certified only for the insinament we calirated.
5. This result of calibration was fourd accurate &s shown on date and place of calbration only.
. This standard does not apply to sterilizers ar disinfectars Lsed for madical, deral, pharmaceutical
7. Conditian of Calibrated itom Good
UUIC Description ©  Setting pragram function sterilization | STERILIZE/NORMAL
Time of aterilzaton 15 Minute AL 1150 aand 1210 7C
8. Hesuk of Calibratian © Withaut adjustment
After adjustment

FLS012 Rewainn: 01 Dete 20-04-65
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Calibration Report

NEE TS 11028
CAIBRATION 0281

_ & Certificate of Calibration

WC-TIBtS TR
Pty

Equipment: Balance Certificate No., 01234158
Modsl: PX623 tssued Date: OB December 2023
N e Serial No, (or 1D} C236754745 (UAE MIC. D55/2565) Jab No: WO-00011251
Equipment: Autcclave Hary 2 Chaim Pagec 108 3
Model:  CL40L Serial No.. 808763 Canditin: In condtion
Reschtion: 0.1 °C IDMe:  UAEMICD2/Z563
Manufacturer:  ALP Customer: United Analyst and Engineering Consultant Co., Ltd.
Date of Calibration: 2 Agril 2024 ot 35S0l 41 it Road, Sub-District
Callbsration point: 115.0 aand 121.0°C 5
& g "msulr - Phrakhanong District, Bangkok, THAILAND 10260
Calibratian | Temperntore Relative Liﬂwm.
Conditon o Vil ivelt Environment Condition: ~ Temperature A + 05°C
Hin 244 488 a0 Humidity 54 %AH & 1.7 %RH
Max 55 62,1 0
— i
Tablal : Reparting of Calibration Place: United Analyst and Engineering Consultant Co,, Ltd. (301 Mircobiology Room)
Measurad Temparature (“C) @ Sensar No. 3 5oi 41, Road, Sub-District,
Callbration Point {sensar a2 1= AEF) Ukustainty Prrakhanong District, Bangkok, THAILAND 10260
°c) St # 1 Std. # 2 (Ref) Std.# 3 £1'C)
150 115,28 11535 11536 0.54
EI) 121,28 121,36 12137 0.64 Cafibration By: Mr. Adisai Maknol
Calibration Date: 07 December 2023
Table 2 ¢ ing of Ol Kaeag — The Mathod used: In-houss method, CAL-WI47, based on UKAS Lab 14
x uuC* Read i
vuc t“sc«;ﬂ«q e Tt N:m":{‘c . 9::”:;'1 “"':‘:‘c’l""f °“"“'t',”c°;"“°" Traceabiity: This certificate is traceable to the S1 Units maintained by National Institute of Metrology
in
Ni , Thailand through DKSH Tachnology Co., Lid. Certificate No, CO2222534
115.0 115.0 1151 1150 0.08 013 013 | 048 (T i3
1210 1210 1211 1210 0.12 0.17 el | o3
Nt
The gquoted uncertainty include * Stablity * and " Loading effect { 20% of Uniformity |
e A = i = Ferr
UuC* = Unit Ungar Calibraticn Aot i |
Stabilty = One-haif of the greatest maxmum differenca of measured temperatures at any ane sensors, —-
for at least half an hoor aftar reaching steady sate (Mr. Adigai Maknoi) (Mr. Rungrod Jenkittrakulchsi)
Unifarmity = The mamum difference of measured temperatunss 81 8ny sensors and the meagsured Persan in chamge Authorized signatory
temperature at the referonce location which ere chaerved at the same time. Tris cortficain in g g al Syaimm of Lings [S1). 1 of
Overad Varation = The diference of the maamum and minimum messured temperatines througoul ohsarvation time The hy! n i mbpiind by - v
The repart uncertainty of measuremant was basad on sandard uncemainty multoled by coverage factar k= 2, praviding provide & level thn e ﬂ-G:l:In nty .
o level of corfidence of spprai 95 % Trase results may nn:m o e fems tested, caktratnd or sampied. The report shall
b b Mucases Tl 436
F-CE-OLT Revison: 01 Dt 20-04-65 ﬁmu‘"‘ rannreTusis myssenrram 10683
53 Safinerret Road, Rargches, Psktanag, Nanghak 10673 Ll
e : wneslumugy
Dalivering Growth - in Asia and Beyond. CALFMCI-14: 12 Sop 2022
Certificate No.: CO1234158 Page: 2 of 3 Cartificate No.: C01234158 Page: 3of 3
Calibration Results:
Befors Adjustment Aftar Adjustment
Eccantric Emor: Welght to ba 1/3 or 112 of Maximum capacity, taken from the center of the pan as a zero refarence. Ecoantric Emor: Weight to be1/3 or 1/2 of Maximum capacity, 1aken from the center of the pan a8 a 2ero reference.
Nominal Test Valus 200 @) - e | Nominal Test Value 200 @
] fEiEh Riterance Points (g) Reference Points (g)
L)
A 3 c [+] E A B c s} E
- 0.000 =0.003 0.000 0,007 0.001 0002 0002 0.001
o of the standard deviation of waighing balance.. Readabillty 0001 (g Repestsbllity: Detarmination of the standard deviation of weighing balance., Readability 00 (o)
Hominal test value (g) Standard Deviation Norminal test value (g} Standard Doviation
50 0.0008 50 0.0006
500 0.0008 500 0.0008
Error of indicabion from nominal or value., 0001 (g) Eror of Indication fram neminal o | mass valus., i 0.001 g}
MNominal Value | Convenfional Mass | Displayed Value Emor of Ingication Uncartainty Nomingl Vaius Mass Value Error
k k
(] (] @) ] ()] g} @) g} ] (]
1 1.0000 1.000 0.000 0.0013 210 1 1.0000 1.000 0.000 0.0013 210
5 5.0001 5,000 0.000 0.0013 2.10 5 5.0001 5.000 0.000 0.0013 210
10 10.0001 10.001 0.0M 0,0013 210 10 10,0004 10.000 0.000 0.0013 240
20 20.0000 20.000 0.000 00013 2.0 20 20.0000 20.000 0.000 0.0013 2.0
50 50.0001 50,000 0.000 0.0013 2,08 50 50.0001 50.000 0000 0.0013 210
100 100.0001 100.001 0.001 0.0013 2.08 100 100.0001 100.000 0.000 0.0014 2.08
200 2000004 200.002 0.002 0.0014 207 200 200.0004 200.000 0.000 0.0014 207
300 300.0008 300.002 000z 0.0015 2,08 300 300.0005 300,001 0.001 0.0018 205
400 400.0006 400004 0,003 0.0016 2.03 a0q 4000006 400,002 0001 o.0017 204
500 500.0006 E00.008 o.0ar 0.O018 2.02 500 5000006 500.001 0000 0.0018 202
600 &00.0007 600.008 0.008 00021 20 600 600.0007 600,002 o001 0.0021 20
The End of Certificate
i R sl 60 Wt inszrn e 2
WS Technoiogy imies o DESH Tachnoiogy Limitsd o
mmmmwmim . D St foat Bargohuh Prakeanng, Barghon 10080 v
wnslumuny - s lamugy
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Refer to Cerificate No.. C01234158 Paga: 1 of 3 Refer to Cerfificate Mo.: C01234158 Page: 2 of 3
Statements of conformity: Statements of conformity:
This conformity certficats documents the validity of the following based on the
results of coresponding calibration cerificate: Bafore Adjustment
The arror of indication during are undsr given and d Readabillty, 0.001 g
i e ty 85%) within th fh The given
measurement uncartainly siready includes other all effects by according fo the standard method, UKAS Lab14. Therefore,
those parameters have not bean assessed separsisly. Nominal Vatie | E™ 9 | Guard band (w | Tolerance (+)
indication Conformity
Tolerance and Decision rules: a 9 P 3
ofthe of tha device are done based on direct comparison of the relevant 1 0.0a0 0.0013 0.002 Pass
results with the and decision rule are prescribed by the customer. s 000 0015 Py Fains
Decision rule:  [J Choica & ¥ impl uba (w = 1), Spaciic Risk < 50% FFA. 10 0.001 0.0013 0.020 Pass
[ Cheice B Non-binsry staterment with guard berd (w = 1 U}, Pass or Fal Specific Risk < 2.5% PFA and 20 0.000 0.0013 0.040 Prss
Caon o Condition F < 50% PFA.
i} L
[ Choice ©  Customer defined, Customers may define arbitrary mutipie of £ to have appied aa guand had 0.000 0.0013 0.100 Pass
pand fw=r ) . 100 0.001 0.0013 0.200 Pass
P Frotisniny o ek Al 200 0.002 0.0014 0400 Pass
300 0.002 00015 0.600 Pass
400 0.003 00018 0.800 Pass
500 0007 0.0019 1.000 Pass
Ej f' A— BOD 0.008 0.0021 1.200 Pass

(Mr, Rungrod Jenkittrakulchail

The validiy of the L Toe ciarent piaces of use. stwirenmentsl condilions ef improper use.
Authorized signatory
by iretarn Tl die il Rmeiirs T Tall 6
e inper e o 80 S5 oy Serete e s s 10080
i Y BATITUAIUAN 1BAMTNAIVAN
Dalivering Growth - In Asla and Bayond. CAL-FALCOY-18: 12 Sep 2023 Delivering Growth - in Asiz and Beyond, CALEM.CO1-14: 12 Sap 2027

&& DKSH

Befare Adjustment
Tob o, WG-D001 1251

Error of indic
Refer to Certificate No.. 001234158 Page: 3 of 3 e p— S
Statements of conformity:
1
After Adjustment
Readabilty; 0.001 g oS a
= Ermor of __,_”——-“/
Nominal Vakie | Guard band (w) | Tolerance () a —
indication Conforrmity EEae?
8 [ [ ] T~
1 0.000 0.0013 0.002 Pass a8 “"x
5 0,000 0.0013 0010 Pass ™
10 0.000 0.0013 0.020 Pass -1
20 0.000 0.0013 0.040 Pass
50 0.000 0.0013 0.100 Pass A AT ” 100 1000
100 0.000 0.0014 0.200 Pass % Erveref indication = Uncart(+) - Uncert () ipkiy of baince
{ FRer e L
200 a.000 0.0014 0,400 Pass e i ety
300 0001 0.0015 0.600 Pass
400 0.001 0.0017 0.800 Pass
500 0,000 0.0018 1.000 Pass
800 0.001 0.0021 1200 Pass Atter Adjust
Job Ne. WO -00011251
T validity of the statement y canrat ol uss, eartons o marmpar Uss. Rewicbiity:0:01g
Ercer of indication
The End of Statements of conformity 15 = -
1
oS
-
15 i
1 10 100 1000
X Errorof indication = Uncert(+) = Uncert(-} Dipluy of balunce
v per [ — Lower Specifi
e Uipper Specification
wien Rnancy valalal @
DREH Tahrosogy Linses
Z5I PULETOT STV A TR frpR L T 1080
B R i Tl 1
nEs NNy enEg Auq
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M. Adisal Makmoi
Service Engineer
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