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rfifudiacing © D waausins efoues EY 7 RetT] : 2024-004837
elCattl s ueEYIuagA wWanued uwnaaadfidns : T25AL380-0001
WAaNI9Iws I
Sasil el EAIRe I Aiddmaasiasinis |dadrdad e
suidariuaan Aa9IN153A
(Mszéuauén
5 1eudiNaT)
T25AL380-0001
amutlunsanazsitg (1:1)b ELECTROMETRIC METHOD (US EPA 2004: 9045D) 74 (25°C)
METALS
agfiu (A fia@ndusanlaniu | DIGESTION AND INDUCTIVELY COUPLED PLASMA METHOD 21557 0.500
(US EPA METHOD 3050B REVISION 2 : 1996 AND 6010D
REVISION 5 : 2018)
#15uy (As)® fiadn3usafilaniu | DIGESTION AND HYDRIDE GENERATION AAS METHOD (US 1.68 0.100
EPA 1996: 3050B AND 1992: 7061A)
wuidau (Ba)® findndusafilandu | DIGESTION AND INDUCTIVELY COUPLED PLASMA METHOD 138 0.250
(US EPA METHOD 3050B REVISION 2 : 1996 AND 6010D
REVISION 5 : 2018)
waadau (Cd)° fladnjusiafiTansu | DIGESTION AND DIRECT AIR ACETYLENE FLAME METHOD (US a5 LWy 0.300
EPA 1996: 3050B AND 2007: 7000B)
Tasufloutananauvl (Cre+)° fia@n3usiafilaniu | ALKALINE DIGESTION AND COLOURIMETRIC METHOD (US EPA CEPENEGTT] 0600
1996: 3060A AND 1992: 7196A)
Tasuinlasauvl (Cr3+)° fiadnfusiafiianiu | ACID DIGESTION, DIRECT AIR ACETYLENE FLAME, 317 0.500
COLOURIMETRIC (US EPA 1996: 3050B, 2007: 7000B AND 1992:
7196A) AND CALCULATION METHOD
navusy (Cu)® fiadniueafATaniu | DIGESTION AND DIRECT AIR ACETYLENE FLAME METHOD (US 15.7 0.300
EPA 1996: 30508 AND 2007: 7000B)
ma&n (Fe)° fadn3usafianiu | DIGESTION AND DIRECT AIR ACETYLENE FLAME METHOD (US 21367 0.500
EPA 1996: 30508 AND 2007: 7000B)
avia (Pb)° fia&n3usafilaniu | DIGESTION AND DIRECT AIR ACETYLENE FLAME METHOD (US 6.06 1.55
EPA 1996; 3050B AND 2007: 7000B)
wuonfid (Mn)° fiadnfusiaflandy | DIGESTION AND DIRECT AIR ACETYLENE FLAME METHOD (US 518 0.250
EPA 1996: 3050B AND 2007: 7000B)
Usawn (Hg)°© fladn3usiaflanidy | DIGESTION AND COLD VAPOUR AAS METHOD (US EPA 2007: 539" liwy 0.100
7471B)
finuia (Ni)° fiadn3usiaflandy | DIGESTION AND DIRECT AIR ACETYLENE FLAME METHOD (US 115 100
EPA 1996: 3050B AND 2007: 7000B)
DA (Se)° findndusiaAianiu | DIGESTION AND HYDRIDE GENERATION AAS METHOD (US 0.150 0.100
EPA 1996: 3050B AND 1994: 7742)
WJu (Ag)°© fadniuaadTandu | DIGESTION AND INDUCTIVELY COUPLED PLASMA METHOD [ EPENPIATH] 0250
(US EPA METHOD 3050B REVISION 2 : 1996 AND 6010D
| REVISION 5 :2018)
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38Au° D AYRAN avitusiaeuna : 2025-U053902
tiifudiating © D wnamins wiioyns vy : 2024-004837
wWitmsad D AN IUARAT 8aued unnaaadfiidnas : T25AL380-0002
I = =
| ]. Wansitasieu
Sl vt 8msilasey [ Auididraasinsems |dadndadiaa
| meduvidariuaan AaIN153A
(Aszdumnuian
30 [ fuAIIAs)
T25AL380-0002
mnnflunsauareng (1:1)° ELECTROMETRIC METHOD (US EPA 2004: 9045D) 8.1(25°C) =
METALS
agfifiu (Al)° findnfusanianiu | DIGESTION AND INDUCTIVELY COUPLED PLASMA METHOD 12,371 0500 |
(US EPA METHOD 30508 REVISION 2 : 1996 AND 6010D
REVISION 5 : 2018)
q15uy (As)° fiadn3usanianiu | DIGESTION AND HYDRIDE GENERATION AAS METHOD (US 106 0.100
EPA 1996: 30508 AND 1992: 7061A)
uudan (Ba)® fiadn3uaanianiu | DIGESTION AND INDUCTIVELY COUPLED PLASMA METHOD 924 0.250
(US EPA METHOD 3050B REVISION 2 : 1996 AND 6010D
REVISION 5 : 2018)
uanfdau (Cd)y° findnfudafTaniy | DIGESTION AND DIRECT AIR ACETYLENE FLAME METHOD (US SRR RN ST 0.300
EPA 1996: 30508 AND 2007: 7000B)
Tasulouananinauv (Cr+)° fiadnsusianTaniu | ALKALINE DIGESTION AND COLOURIMETRIC METHOD (US EPA ERENCINT] 0600
1996: 3060A AND 1992: 7196A)
Tasufanlasauv (Cr3+)° fiadn3usanianiyu | ACID DIGESTION, DIRECT AIR ACETYLENE FLAME, 203 0.500
COLOURIMETRIC (US EPA 1996: 3050B, 2007: 70008 AND 1992:
7196A) AND CALCULATION METHOD
nasusy (Cu)® fia@n¥udafilaniy | DIGESTION AND DIRECT AIR ACETYLENE FLAME METHOD (US 8.15 0300
EPA 1996: 30508 AND 2007: 7000B)
wmén (Fe)° fiadn¥uaanianiu | DIGESTION AND DIRECT AIR ACETYLENE FLAME METHOD (US 12,626 0.500
EPA 1996: 30508 AND 2007: 7000B)
feia (Pb)° fiadndusanlaniu | DIGESTION AND DIRECT AIR ACETYLENE FLAME METHOD (US 2389 155
EPA 1996: 30508 AND 2007: 70008)
wuennfia (Mn)e fiadn¥usanianiu | DIGESTION AND DIRECT AIR ACETYLENE FLAME METHOD (US 194 0250
EPA 1996: 30508 AND 2007: 7000B)
sawn (Hg)® fiadn3usiafilaniu | DIGESTION AND COLD VAPOUR AAS METHOD (US EPA 2007: a533liwy 0.100
7471B)
fnufia (Ni)° fiadnsusaflaniu | DIGESTION AND DIRECT AIR ACETYLENE FLAME METHOD (US 541 100
EPA 1996: 30508 AND 2007: 7000B)
daflan (Se)° fiadn3usiafiTaniu | DIGESTION AND HYDRIDE GENERATION AAS METHOD (US ERENSTI] 0.100
EPA 1996: 30508 AND 1994: 7742)
Ju (Ag)° fladn3usiafilaniu | DIGESTION AND INDUCTIVELY COUPLED PLASMA METHOD ZERRNEUT] 0250
(US EPA METHOD 30508 REVISION 2 : 1996 AND 6010D
REVISION 5 : 2018)
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Funifu : 27 wamnau 2568 Fufiasad : 27 wanaay - 16 dqunnu 2568
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381Au° L AVEAN i tuseuNa : 2025-U053903
wWiAudaceine © D woadns elouas Wi . 2024-004837
Witesw S UNENIUAIAY Wanues wnaaalfiidnis : T25AL380-0003
wan1siasisu
il Wi Emsilese Auididuuaviasens |dedrdadign
I URdAaTIuAN AIANTIR
Wl (Mesrduaiudn
5 1iudiuns)

T25AL380-0003
anudlunsauaseie (1;1)b ELECTROMETRIC METHOD (US EPA 2004: 9045D) 84 (25°C) -
METALS
aqfith (Al findnsudafilandy | DIGESTION AND INDUCTIVELY COUPLED PLASMA METHOD 33,656 0.500

(US EPA METHOD 3050B REVISION 2 : 1996 AND 6010D
REVISION 5:2018)
sy (As)® fiadn¥usafilaniu | DIGESTION AND HYDRIDE GENERATION AAS METHOD (US 6.14 0.100
EPA 1996: 3050B AND 1992: 7061A)
wu3ny (Ba)® fiadnfusiafilaniy | DIGESTION AND INDUCTIVELY COUPLED PLASMA METHOD 30.0 0250
(US EPA METHOD 3050B REVISION 2 : 1996 AND 6010D
REVISION 5:2018)
unafey (Cd)° findnfusiafTandy | DIGESTION AND DIRECT AIR ACETYLENE FLAME METHOD (US a53 1wy 0.300
EPA 1996: 3050B AND 2007: 7000B)
Tasifiautananiauvt (Cro+)° find@nfusaniandu | ALKALINE DIGESTION AND COLOURIMETRIC METHOD (US EPA 571Ny 0.600
1996: 3060A AND 1992: 7196A)
Tasufianlasauv (Cr3+)° fiadn¥usaflaniu | ACID DIGESTION, DIRECT AIR ACETYLENE FLAME, 88.8 0.500
COLOURIMETRIC (US EPA 1996: 3050B, 2007: 7000B AND 1992:
7196A) AND CALCULATION METHOD
wvasung (Cu)® fiadn3usinfTlaniy | DIGESTION AND DIRECT AIR ACETYLENE FLAME METHOD (US 227 0.300
EPA 1996: 3050B AND 2007: 7000B)
m&n (Fe)° fin&niusaflan3u | DIGESTION AND DIRECT AIR ACETYLENE FLAME METHOD (US 51738 0.500
EPA 1996: 3050B AND 2007: 7000B)
au (Pb)® |ﬁa&ﬂ“:’uﬁaﬁ‘ian5‘n DIGESTION AND DIRECT AIR ACETYLENE FLAME METHOD (US 196 155
EPA 1996: 3050B AND 2007: 7000B)
ununidia (Mn)° findniusaflandu | DIGESTION AND DIRECT AIR ACETYLENE FLAME METHOD (US 184 0250
EPA 1996: 3050B AND 2007: 7000B)
san (Hg)® findn3usanlaniu | DIGESTION AND COLD VAPOUR AAS METHOD (US EPA 2007: a533iny 0.100
7471B)
finAa (Ni)° fiadnfusanilandy | DIGESTION AND DIRECT AIR ACETYLENE FLAME METHOD (US 136 100
EPA 1996: 3050B AND 2007: 7000B)
AA iy (Se)° fiadniusiafilaniuy | DIGESTION AND HYDRIDE GENERATION AAS METHOD (US m523' Wy 0.100
EPA 1996: 3050B AND 1994: 7742)
WJu (Ag)° fiadniusiafilandy | DIGESTION AND INDUCTIVELY COUPLED PLASMA METHOD 51wy 0.250
(US EPA METHOD 3050B REVISION 2 : 1996 AND 6010D
| REVISION 5 : 2018)
bSi 1509001 15014001 150 45001 o rvudangtusiunansilesITrue i guedl Taabiladuaygeannipalfiidnmsitiuaiodnunidnus
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EPA 1996: 3050B AND 2007: 70008)
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T
| | wansiasad
gl uiiael FBnsimsisu Audddmasiasems |dadrdadde
neIUAaTIUAN 2Aasn1590
dale (Msduainudn
30 wudas)
T25AL380-0004
Adlunsauazsine (1:1)° # ELECTROMETRIC METHOD (US EPA 2004: 9045D) 8.2 (25°C) "
METALS
aqfitiu (A)° fa&ntusiafilansy | DIGESTION AND INDUCTIVELY COUPLED PLASMA METHOD 33,731 0.500
(US EPA METHOD 30508 REVISION 2 : 1996 AND 6010D
REVISION 5 : 2018)
F15my (As)© fia&nsusianiantu | DIGESTION AND HYDRIDE GENERATION AAS METHOD (US 325 0.100
EPA 1996: 3050B AND 1992: 7061A)
wulsnu (Ba)® fadnsusaniantu | DIGESTION AND INDUCTIVELY COUPLED PLASMA METHOD 395 0250
(US EPA METHOD 30508 REVISION 2 : 1996 AND 6010D
REVISION 5 : 2018)
unaulou (Cd)° findnsusiafilanyy | DIGESTION AND DIRECT AIR ACETYLENE FLAME METHOD (US a52aliwy 0.300
| EPA 1996: 3050B AND 2007: 7000B) N
Tasiauananau (Cre+)° fiadndusiafitanyy | ALKALINE DIGESTION AND COLOURIMETRIC METHOD (US EPA n53 LWy 0.600
1996: 3060A AND 1992: 7196A)
Tasuoulasau (Cr3+)°© fia&nFusiafilandu | ACID DIGESTION, DIRECT AIR ACETYLENE FLAME, 66.6 0.500
COLOURIMETRIC (US EPA 1996: 3050B, 2007: 7000B AND 1992:
L 7196A) AND CALCULATION METHOD
nauay (Cu)° fa&nsusiadianiu | DIGESTION AND DIRECT AIR ACETYLENE FLAME METHOD (US 223 0.300
EPA 1996: 3050B AND 2007: 7000B)
wmén (Fe)® Aaéndusiafiansy | DIGESTION AND DIRECT AIR ACETYLENE FLAME METHOD (US 36469 0.500
EPA 1996: 30508 AND 2007: 7000B)
sz (Pb)° fa&ndusaniantu | DIGESTION AND DIRECT AIR ACETYLENE FLAME METHOD (US 366 155
EPA 1996: 3050B AND 2007: 7000B)
wnennfis (Mn)° fin&nFusadianiu | DIGESTION AND DIRECT AIR ACETYLENE FLAME METHOD (US 304 0.250
EPA 1996: 30508 AND 2007: 7000B)
lsaw (Hg)® fiaansusiafiianiu | DIGESTION AND COLD VAPOUR AAS METHOD (US EPA 2007 a5ty 0.100
7471B)
fanufia (Ni)© fadnsusiafiansy | DIGESTION AND DIRECT AIR ACETYLENE FLAME METHOD (US 156 100
EPA 1996: 30508 AND 2007: 7000B)
Raflau (Se)° fladnfusiafilansy | DIGESTION AND HYDRIDE GENERATION AAS METHOD (US a5y 0.100
EPA 1996: 3050B AND 1994: 7742)
WJu (Ag)® fiadnfusiafilansu | DIGESTION AND INDUCTIVELY COUPLED PLASMA METHOD anAlinwy 0.250
(US EPA METHOD 3050B REVISION 2 : 1996 AND 6010D
| REVISION 5 : 2018) |
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uAE Phrakhanong, Bangkok 10260

3 Soi Udomsuk 41, Sukumvit Road, Bangchak,

Tel. 0-2763-2828 Fax.0-2763-2800

E-mail : uae@consultant.com

Project Code : Analysis No. :
Sample Name : Sample Type
Sampling Date : Sampling Time
Preservation : Container
Parameter : () Approved

2.1.3 msauangunmlunaguulagszuulenas (Field Records)

n1sPIVANAMAINLAEIEUULENET (Field Records) W udnduneuniilunisaivnunanin

(QQ) Tawsassniunslilulassnisil FesUsznausenisld Field Log Sheet, Chain of Custody waz Procedure

Check Sheet Tunpauudmsunisiiudmeganussinniiseazidendadl

Field Log Sheet Jutonansiiazlévuiindayanneg ldun 4o uagiiogvosqaiiv
fege vliavesiiesna iU Tu way narfiiusedis Inedeyaiieafugaiusetis
wdinstuiinlasdeiegaiiuiegsuuunui nasnaudsidunaldluuinudifu
F29879 i’mﬁgwamimmi’mamwmﬁammnmamwsﬁm yugifiviiegnuiieann
anmuandsuvmziiudiegiseradsuntadls @9 Field Log Sheet Aildlunisdudin

Joyauddessyidiliidoniniieriuleyainezifou vselitauilodidsiesuifinns
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Y

o o 1

uien1551ea1una Iaglu Chain of Custody AzlinsTsydodasey AToIRIREMREYN
TUNDUAILAMUELEVAIBE19 YTARIBE19 Tuian wazgmiudiegie nsiiusnm
v 2 v o Y a ¢ v

A9819 waraedudiiufieg1s TUauadadun1s3ases (Aakror Reference source

not found.)

Procedure Check Sheet 1 Junuuasufildnsraaaunisvineudisiaiuieds
T duluauduneu ausansrvaeulaininisusuiiiouiadesiionsiatiasizly
npawy Leun pH Meter, Salinity, Conductivity, Temperature \ugiu wieliulatn
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Welinansasalnszinunimegiinugndesazindofiolussfugs aunnnsgiuves
M1ATEA vTEnTiUInwasdudunseuauannmiogisluniaaunge Blank f1eq IiuA Field Blank wag
Trip Blank Ingazi Blank anuadenduiesljiRmaiileanadesziiduioatuseguilfivandesei ievsd
ANULATETYBIFIBEN ANNLATINTDINITULUTIY AILATEINYDIST LTI NWIan Mg e d31eaziBenves

Blank 7ia@uanadl

° Field Blank A8 N15M529@0UN15UUUBUINNENINLING DAL ANSANN ML UA1TTNWN

'
~

anwiegvaniuiiege neldnvuzussyiinauilulunaauy udndnnivue
meaulugnmndeuReiufes 1 ivzAuSnwan e lnenaaeulusudng
USuuansuue 61 (Trace Analysis) fi918aan15Uud ou v Field Blank 9117y

1 79819 AN IHATIZUA2BENS 20 AIDE19

®  Trip Blank Ao N159539a0U93zuanling1uiansUndeauvesn1vusussy n1s
Yuidouninnsvuds wieduq eraiaduld lneldasusussguindui llumaauy
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2.1.5 msAuANAuNIATalansadia/Alnidlsgisluniaguiy

n13AIUALAMNINLAS B3Tlan T TR/AiAseidaagslunaauin LwiEnnsluszuumuny

AN (QC) ialitulalunanisnsiain Feagldnsaeuiisusasmuasuirsosouaznisusuiisuniosiienau

N13993930 F9EATdUNTNUATORTIINAMNANUILATAMAINDINTA ATl

o  msasufisuasmudeuasaslonsivialunadutegsaane Luuszdmnluse

AUsTETaTATealanual) tawn

O ipveslenTvinmunun1in aun

winrinanudunsa-Anuazaamgll (pH Meter with Temperature Probe)
wsasTansilviuas TarauA (Salinity and Conductivity Meter)

o sedlenmviuaziiufmedinaunineinmeasazideslunirauy leaun

Thermo-Hysgrometer (%150 TSP, PM-2.5 liag PM-10)
Barometer (13U TSP, PM-2.5 wag PM-10)

Orifice Calibration Unit (@1%5U TSP, PM-2.5 Wag PM-10)
Acoustic Sound Calibrator (FmSUNNATIZAULEEN)
Integrating Sound Level Meter (§5usnnsszauldes)
w3asTaliinaielalasmiveusau (THC Analyzer)
wW3rinUSinasfnuiion (Methane Analyzer)
w3esTaliinaiwlulsaulaeenles (NO2 Analyzer)
w3asTaliinafedamesineanles (SO2 Analyzer)
w3rinUSinasfngensusuteuenlas (CO Analyzer)
w3esTaliinafwensuaulaeenlas (CO2 Analyzer)
w3asTasuaielelau (O3 Analyzer)

Dry Cal dw5U VOCs tag PM-2.5
wdosinanuduasiianay uazngnienisn (Wind Speed and Wind

Direction)

° msUSuisuAIadtlonsatanaziAudegslunaauy azdeslinisusuiisuniasnou

1FuAUATIATR (Initial Calibration) wazUsuLisusgemaLiia (Continuing Calibration)
Aufidiieinsaaimun lawn

O AselanTinsuAmnIN

Uuitsuiedosinanudunsa-sng (pH Meter) fheansazansanasgiy Buffer
pH 4, 7 uag 10

Uuifsursesianisiilnily (Electrical Conductivity Meter) smgansazany
1INIFIY il Conductivity 1,000 uS/cm

O ATesllanTIain LLa“’Lﬁ‘UGT’J@EJINﬂﬂJﬂW‘IN?JTﬂ’]ﬂLLa“L?‘IENI‘IJﬂWﬂﬂu’]QJ

‘Ui UL 89U Integrating Sound Level Meter 2 EJ Acoustic Sound Calibrator
mmumsaaum gu wﬂmanaummsmamm fisy AULd8InTgIY 94.0 dB
Aad 1,000 Hz m@u&lmammﬂ C LLastulﬂwquamammﬂ A

USuLigu Flow 189 High Volume Air Sampler a1g Orifice Calibration Unit i
H1umMsaeuLigy nﬂﬂ%gaﬂ'auﬁwmimaﬁm Tnevhnsusuiisun gaiusieg
U 5 A1 AsunsTnAleg1s Tufinnanisusufisulilu Field Data Sheet
thanadansmana s ofunnadudseAnsanduiug (Correlation



Coefficient) siadlauinnitnsawindu 0.995 mnlaardoanin 0.995 Ao
nsufuiieuln dadulunannneifisnnsgi U.S.EPA (40 CFR-Chapter |
Part 50, Appendix B, J to Part 50, High Volume Method) fivius
Uiuiisuiadosinusunnilelnsasueusan (THC Analyzer) fefeunnsgiu
finu warlnain vnadsnounsarata Tnsusurgusnnmsinsei Zero
Gas (Hydrocarbon Free) fiussqluss wiusuiiey Span :nnstleu Certified
Standard Methane/Propane (Air Balanced) lifunia3 as3inszilned aliian
Span o/l 80-85% 89T 1MINTIVIA (80-85% of Full Scale)

USuifisuied estausuaiaglulasiaulasanles (NO, Analyzer) faefing
wnsgilusineenles nnesaieunsnsiate Tneusurgusanmsinsgy
Zero Gas (NO, NO, Free) #ilann Zero Gas Generator W& Usuifiey Span 371N
n15U U Certified Standard NO (N, Balanced) N'Wuqﬂﬂiaﬂ Standard Gas
Generator & iy Dynamic Diluter ﬁl‘ﬁ’qﬂnmﬁ Mass Flow Controller Tun1s
AUANSAIINSInaes Gas NO uaz Zero Gas 1A Span 0gj#1 80-85% a9
%39M37153937 (80-85% of full scale)
Uuitsuiedesintiinafinedameslneenlas (SO, Analyzen fefmnnsgu
daaslaoanladeontes nnesitoumsnsinin lnsusuigudannisinsesi
Zero Gas (SO, Free) #iléiann Zero Gas Generator udaUSuiiey Span 31AN19
U au Certified Standard SO, (N, Balanced) N'Wuaqﬂﬂiaj Standard Gas
Generator @ a1y Dynamic Diluter ﬁi‘gqﬂﬂizﬁ Mass Flow Controller Tun1s
AUANSATINSINavas Gas SO2 uay Zero Gas AN Span ag#l 80-85% T84
223939157937 (80-85% of full scale)

USuilgusasinsiviaves Canister (VOCs) dwsuldiiudog s mae Primary Air
Flow Meter &% BIOS (Dry CAL) ‘i;‘u DCL-ML ez Defender 510-H tag DCL-H
frumsaeuiisunnadstowihnmaiuseds

USuiiauLas aadnu3unaf1enis veuneuanlas (CO Analyzer) #aefie
wmsgunsueuueuenles lneusumAugannTinse Zero Gas (NO, NO,
Free) 1910 Zero Gas Generator ud1USuifiay Span 9 nn15teu Certified
Standard Gas (N, Balanced) Nlﬂuq‘dﬂiﬂj Standard Gas Generator & 943y
Dynamic Diluter il uUnsal Mass Flow Controller lumsmunusasinisiva
¥4 Standard Gas Wa Zero Gas lsiAn Span 8yl 80-85% vest2umsns193n
(80-85% of full scale) Tngliiusuiisuiiioven Analyzer Error 3aazdasfien
aunin 2% wazwnAn System Bias FsazdaiAtiounin 5%
Usuifleuirdosiausinaiilelou (0, Analyzen fefimwnsgiuleleu nnads
NauN1InTIvin lagusuAguganNITIAsIen Zero Gas (O, Free) filgann
Zero Gas Generator La2UsULigu Span 91nn15teu Certified Standard O,
(N, Balanced) Nﬁuqﬂﬂiﬂi Standard Gas Generator 3y Dynamic Diluter i
T¥gUnsal Mass Flow Controller lun13aauANdnsInNIsinares Gas O, uag
Zero Gas T9en Span E]q'ﬁ 80-85% VBIYINIATIVIA (80-85% of full scale)
UsuiiauLas eaTausuaf1eais veulaeenles (CO, Analyzen) #aefiw
wnsgiuaiveulasanles ynafenounimsinte TneusuArgugainnis
AT Zero Gas (CO, Free) fil§ann Zero Gas Generator w&aUsuiiey Span
nnsteu Certified Standard CO, (N, Balanced) muqﬂﬂizﬁ Standard Gas



Generator @y Dynamic Diluter m‘i’fqﬂﬂizﬁ Mass Flow Controller Tun1s
MUANSsINSInaves Gas CO, uag Zero Gas 11 Span og#l 80-85% vas
2 WNIINTIVIA (80-85% of full scale)

MInTIdeUguAUAIDENs (Sampling Bag) mwaaumi%”ﬂmasuaaqqLf"iuéhasm
Imsmmaauammmﬂaﬂ,uqmﬁuﬁaasjmﬁaﬁqmmmmLﬂ?{ﬂmmawmquﬁu
Frete asradeunsialwasnafe aundrazldnunisdalwa anniurnng
pTRdeUANAYeIATaIiUIeE deutheanlurhmalfuiegmneds
Tnethlurnsieseidaeisnsd s futuiiagldlunistiesevideg g
ﬁwuamﬂ%‘mmmiﬂmﬁaumsﬂuqdLﬁuﬁhasmLLagmﬂwumiUuLﬁauﬁaqﬁw
AuAvRgafiufegBnasy

N3a319n5MLRSEIU (Calibration Curve) NsUsuiisuA18nsNIslva (Flow
Rate) Teupspufiuiiegslngld Orifice Standard Calibrator wazthenfigule
atetien 5 Amnad1ans i ovA1duUsEans anduiius (Correlation
Coefficient; ) Fsaslsiunnnimidewiniu 0.995 faErorl Reference source not

found.

HIGH VOLUME AIR SAMPLER CALIBRATION CURVE

60.00

50.00

_

40.00

/

30.00

/

20.00

0/ y =31.89353417x + 0.38313698
R? = 0.99974526

Flow Recorder Reading(CFM)

10.00

0.00

0.00

0.20

0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00

Qstd(m3/min)

JUN 4 nsadransmianasgiudmiumsuTudisuaidnsinisiva (Flow Rate)

vaaasaunuiegslasldyausuiisudnsimsiva (Orifice Standard Calibrator)

asUwaliansmunuaunmasesiodmsunsiinmunsindeugunImi 91n1e sERudes Ausuas

PANAY BEAIAINITIN 4



A15199 4 WATIANTIATUANAMNIWEMSUNMTAAAINATINEDUAMAININ BINTA SEAULEES ANGIRAZTiANIEN

o

=
YU

N1IAIUANAUAIN

|

=
AUAVBINTIIAVUANAUNIN

IneausigaNsu

AMNTWILN

1. Aanudunse-ans (pH)

A59539@8 UL (Duplicate)

15615998 QC Standard

NN 10 % VDIFIBEN

N 10 % vosiieg1

+ 0.1 pH Unit
+ 0.1 pH Unit

2. wsaeiamsth ez inen
A2MLLAN (Salinity and

Conductivity Meter)

A159539@8 UL (Duplicate)

N15615938U QC Standard

NN 10 % VDIFIBEN

N 10 % vesiiey1

+ 10% Conduct Unit
+ 10% Conduct Unit

aaunanaAluusssnalagnaly (

Ambient)

1. uazesssam (TSP) 1l 24

Flas

- Orifice Transfer Standard Calibration

- Sampler Flow Rate

nnAsInauNsiuiieg

NNASINEUNAUAIBE

Correlation Coefficient (r) = 0.995
1.1-1.8 m*min @115 U 24 hrs + 1 hour)

(nsuPuANLaiwivuA 24 hrs + 2 hours)

2. Huazosawwialiiu 10 luaseu
(PM-10)

- Orifice Transfer Standard Calibration

- Sampler Flow Rate

VnAsInauNsiufiieg

NNASINEUNAUAIBE

Correlation Coefficient (r) = 0.995
1.02-1.24 m* min @195 U 24 hrs + 1 hour)

(nsuAuAuLaReAmUA 24 hrs + 2 hours)

3. Huazoewwinliiiu 2.5
luasou (PM-2.5)

Dry Cal Primary Flow Meter Standard
Calibration

Sampler flow rate

NNASINEUNTAUAIBE

NNASINEUNTAUAIBE

Correlation coefficient (r) = 0.995

Flow rate 16.67 Litre/minute (+ 2%) (16.34-
17.00 Litre/minute @Sy 24 hrs (+ 1 hour))

4. fesueunsuenles (CO) AIUANERTINITINA nasaneunInte Control + 1%
Nageuing Zero (Zero Air) nnﬂ%ﬂd@umuﬁm 80-85% of Full Scale Range
NAFeUAIYNINTEIY nafsrounsrat 5 % of Full Scale Range
5. fwlulasulaesnled AIUANBNTINIT A nesaneunIvin Control + 1%
(NO,) NaaauA1Y Zero (Zero Air) nﬂﬂ%ﬂd@ummi@ 80-85% of Full Scale Range
NAADUMNTIUINTFIU nnﬂ%ﬂd@umnﬁm 5 % of Full Scale Range




A15199 4 WATIANTIATUANAMNIWEMSUNMTAAAINATINEDUAMAININ BINTA SEAULEES ANGIRAZTiANIEN

avil N13AUANAMNIN AUAYBINIIAIUANAMIAII ineusiBansy
6. fadamaslneenlud (SO, - AuANsRIINIslua nnafatounsITn Control + 1%
- ve@auiin Zero (Zero Air) natsrounsrate 80-85% ofFull Scale Range
- VA@eUMTIIATEIU vgﬂﬂ%y’adaumaﬁm 5 % ofFull Scale Range
7. feleley (0) - AUANERIINISiva nasaneunsntn Control + 1%
- ve@euinw Zero (Zero Air) vgﬂﬂ%gafiaumaﬁm 80-85% ofFull Scale Range
- VAERUMTIINIEIU nnatsrounsrate 5 % offull Scale Range
8. fmsueulaeanles (CO,) - AUANERIINISivg ynassrounsrate Control + 1%
- ve@euinw Zero (Zero Air) vgﬂﬂ%gafiaumaﬁm 80-85% ofFull Scale Range
- VAERUMTIINIEIU v]ﬂﬂ%aﬂaumamm 5 % ofFull Scale Range
9. lelnsmsuousiauaziinu - AuANsRIINIslva ynafarounsIn Control = 1%
(THC and Methane) - veaaufing Zero (Zero Air) ﬂﬂﬂ%ﬂﬂaumﬂmm 80-85% of Full Scale Range
- yegeUiTInIgIu nnaaounsIntn 5 % of Full Scale Range
10. VOCs - Flow Meter Calibration nﬂﬂ%ﬂﬂ'aumilﬁuﬁ’sas}m Flow Rate 3.33 mL/min
- Sampler Flow Rate wﬂﬂ%ﬂdauﬂ13Lﬁuﬁaaéwq
11. Anudian fiavnsau - msnswasuficwmieduiduiia nﬂﬂ%ﬂdaum'gﬁm gnees
(Wind Speed and Wind - msmeaeuLUnme’/nszudliiin natsrounsrate 12 Tadt / 220 Laasriusiauuasing
Direction) uazyngniledingn - MIATIVEADUTTUULIAN nﬂﬂ%ﬂdaum'gﬁm gnees
- MIRTINEDUNUIEANTN nnedaneuniate AUyl
- msaTadevaedondn o nnndireunsInin auysal

1




A15199 4 WATIANTIATUANAMNIWEMSUNMTAAAINATINEDUAMAININ BINTA SEAULEES ANGIRAZTiANIEN

o ] o
fall N13AUANANNN l AUDVBINTITAIVANAUNIN LNauTiBNIU
szauLdes (Noise)
N1IATIAABULUALADT NNASIMAUAIDENS 6 Volt %30 AA (Alkaline 1.5 Volt 4 fiaw)
L LAequins, LAeq 1 hours.» LAeqShours.) Y de o ) p
N19ATI980U Sound Level Meter YNATIAUMBDENS auysol
LAeqlS mins, LAeq 24 hours.» LAdn, LAQO, S da o , P
o o AINTIVFDUTZUULIAN NNASINAUADE1S duysal
Lamax HAZIZAUEDITUNIU L v
v a a Y ] 4
AN99153988U Memory Card (Test Run) YINATIVLNUAIDEY GEGVERY
11395390 Cable Link Data NNASITiueENs auy sl
Acoustic Calibration NNASITAUAIDENS 94 dB, 1,000 Hz C-Weighting
N19M9980U Measurement Weighting NNASITAUAIDENS A Weight




2.1.6 MaNUineRIBEITMzYNENndiasUfifins (Sample Preservation and Shipping)

D Y 1

dedmiidiAusiegnandey Blank A9 lunirauimieudesuds wedosinissnwanin
Hregslimngansefuiiiinged wu msdunss vieunidu Wudu ietelinuamuesiiegvanuas e
viainmaiuAsuuasiiosfian Fenadedistimuntsdesussqadugmanainidaungdliuimdiedestunis
Vudonnniudararslundestiuussgiosmzauddludaiosuftinng amadeumumnyauesanmiy
fldudognweniseuaugumgiiliedlutas 2-6 samiwaidea antuth Field Log Sheet, Procedure Check
Sheet wag Chain of Custody A5z yLaafi dsfaeg1slalugasmaradniil ofui wuuunduludindeslv

Unndedlnluliiseusoamensiumyseuiinaedikuuielesiuindusenuisenineuds niaussyniingaes

De
=De

ngaUEs
4 a wva a <
$RIUNUANITAATIZN
a o < a_ ¢ ¢ & a o o v ¢ o o
u3Em gluia wauundad weud Bulillese Aeudauaun 31in

3 42UgANEY 41 AUUFYNIN UYWUWIN LwansElous ngunn ns. 0-2763-2828

JUN 5 fedaanUaninaasussgaleiainadeiasuuing

Ao ' A a | a < o ' . Y Y A &
nsdiagnenanineInaliuldnszaiunses v3eguiuiieg s (Sampling Bag) timiifiiiy

fetmzdniuldnwugrsegunsaifioenuwuuianiziietostunsuudoutasidemeseninansvues

22 mImuaNauniiagenigluiesufuin1siaseyt (Quality Control in the Laboratory)

nsauANAuAmIIegungluieUiRn1s AEUIINTUABUNTTUAIBE1NRINATAINL TUABUNIS

ns1vaeuluiesl RIS warn1sUsHIUAMAINUBINANITNTIVIATIEA

2.2.1 mssudtagraudiesufjinn1sinsnzii (Sample Receiving)

o FiRnsdanisiiegsiiAuanaingndn vesufianns Taon1sued amgidoudly
sruunsiamsteyaasaumea Jeaansodudeunduteyavesineslfedisgndes uazdseteyavesiiegig
Fausnmadanluiesfifing aufansiinsest mafuam mssenuea wdsmssmhedeg Wensuins
Qﬂﬁ’ll,l,ay’JLﬁ%fﬂ LLaxﬁ%umuﬂﬁﬁamummwmmm‘w ISO/IEC 17025 LﬁEJmU@mmmwsummiu%miqﬂﬁﬂ A3

onanstuneuUfuRausadl



2
T e
c

YURBUNITATUIU

Hdaee1y/gnan <

Susegnaniaulu Chain of Custody

Joyalinsudiu

& v
NTIVABDULUDINU

fee19 wardoyaly

TUsunsu Star LIMS

Joyansuiiu

ameileuiegnaud1seuu Star LIMS

FafunarSnwanindagng

|

AATNLYFBEN

N7 3IEU

NANNTIASIEH

HANIVAZBUYNHDS Hadldoasdy

A1TINVINTIB9U MEANNG)

NANITIATIZR Recheck #7989

ANTAITIBUNANITIATIZI

v

AN NUNLFIDENY

onasiily
- UAE.QP.7.1.5(0) : NNSNUNIUAIYE TBLEAUD

Y

nsUTEYa uazvedyn

- UAE.QP.7.4.5(0) : N159AN15@29814
- lu Chain of Custody (@tun1wlng)

- luaChain of Custody (adunmudingw)

- UAE.SOP.7.4.003 : fumeunissusieenslag
T#lusunsu Star LIMS

- wuutuiindiaansedad Chain of Custody
Y9953 UUTRY adsaumAesUJURANS

Star LIMS

- UAE.SOP.7.4.003 : funaunisiusnetslng

T4lUsunsu Star LIMS

- wuutuiindiaansedad Chain of Custody
vessyuudeyaasaumnaesuiAng Star
LIMS

- UAE.SOP.7.4.004 : M3dniiusegns

- FBAITVIAEDUAINTIINITNAFDULY

- Work Sheet dtaansodad seuudoya
A15auNAN 89U URN1T Star LIMS (A1y

W5 fimes)

- UAE.QP.7.8.5(0) : N951891UNA

- UAE.SOP.7.4.010 : n15917ne6 9814



2.2.2 msauanAunmNTIaTeingluiesUfianisiasi

N13AVANAMNINNITIATIENE LRI JURNITIATIEY MuTEUUNIATEIU ISO/IEC17025

dNsAHUUAa

1) N13AVANAUAINEIMTUNITILATIZUAMAINDINA

1.1)

1.2)

1.3)

1.4)

1.5)

N19MBANIEAYN TR MTURTIRTInUSINAdazaRsvwIalitiY 10 Tuasau (PM,,)

lunswssunsgaunsasn iglunmaguindmsunisiiuiied s PM,, aefonsiadausey
wansmvednszAunIes wazthlvauluediawesiduvian 24 43 s + 30 Wil ieAauAw
AN (20-45% RH) + 5%RH UazAIUANgargaf (15-30 °C) + 3 °C uagthludamin

ABLAI BITY 4 suvinls AdAAul (Sensitivity) WinAU 0.1 mg (@wsun1sitAsIen

Aeg iU Iil)
N3A39988Y Blank dufumsiiassivsinaruazaasvuinlifiv 10 luaseu (PM10)

FWSUNMTIATIZY PM10 9zimsnsiadeu Blank ensiagsunisuuleusiegnslaunis

Aaswivileudiogmnusens lumslinsiein 10 77 819 YaN1SWSEUNTEAYNTeY

LAEANTIATIZIIBE et vTnllaswans1aiwiy + 5 %
n13n59asauY uviesUfjURnns (Laboratory Duplicate)

awvhmamraeudlufesufiinsieiBiRuiensadeuruiissemsinezy ag
M3vh Duplicate 1w 1 fegreemsinseidaeg1sennie 10 #eene S Relative
Percent Difference (RPD) 7ildaistesniwiowindu 20 Wedidud vdemuinasifidmun
Tuusasdadldmiunsdnsed PM10 msnsiadeusn Taennsin Replicate 31u7u 1

fegne siamasesisiiegsenia 10 degns Anldalseylugae 90-110 % Recovery
N1973996U System Blank

N13933980Y System Blank nSouiun1sinsnziditeg e lngluidasynuesiiag g
3¢9 System Blank 911w 1 /0819 doMTIATIERIRE10INIAYN 10 AE1vedLsiag
Al A1 Ialamisassiedia1iosninan Detection Limit n3eddiA1u1nn3nan Detection

Limit A17leReadlinnnnin 3 winwes Detection Limit
n1siAUA2881987 (Duplicate Sample)

mafuiegausasn msiimaiudedsegaiufodmeaieatudegaiugesng
Ussmidenfiulunaiiessu Inesuau Duplicate Sample fivnmsifuisuuliesndy
10% Yo U 0g19luYR delFlumvaseumudesuestanmesousunsiiy
fhegniluaufamaaseulnsranamadeuvesmsAuiaegsmstieuunns1swes
Han segeuliiiy 25% winuan snegeuiianuuand 1AL 25% A3svinn1snagaey

Frag9lnLiaiuavs s asUINISAUS 081997



1.6)
Response Factor (RRF)

1.7)

1.8)

1.9)

1.10

N1505238aUA1 % RSD (Percent Relative Standard Deviation) 424 Relative

N1911A1 % RSD (Percent Relative Standard Deviation) 484 Relative Response Factor
(RRF) l9annn1sasnansmivesansduvs dssmennnsgud sdmnududusgeios 5 Ay
Wutudulu m5ilAn % RSD (Percent Relative Standard Deviation) 1tAu 30 % inua

MINAFDUIANUWANARIUAY 30% AITYINNTRAANTUINITIUNEaT NI NN Sg U
N15A$2980UR2Y Daily Calibration Check

MvadBUfeg ALY RBhM AU SRS IURSA It uLAs E Ay
og/lutienansn vesnamaAsEIU agstienng 24 92l (Daily Calibration Check) aen
anududuresansnsyuililuiiazadnedesdantssuuanafivhmaeieuns
wnsgulaiiA 30% mndansladidandsauuwiu 30% wdesinseaeulnl uie

ﬁﬁ]’]imﬂﬁﬂm’mﬂ"1ﬁ'Vlfﬂﬁ@Uiﬁ%E]ﬁﬁ?iﬁuiu‘ﬁEN’mNﬁﬂ’]‘iW@ﬁEJ‘U
N13M39368U Continuing Calibration Verification (CCV)

mMsmugeunsinAsgIuneumIiuiieseiiiunsbudunsinaeunug ndoses
nsWhNAsEILINgFBIMsIUABUNS MRS UlAENS LT e savanefitiansiiaulad
At uduni o7 seg lui doanududuresnsimunasgiuasazansldnsiaaey
(Calibration Check Solution) Tagldfansazaemnasgruuvasdenduiinanldiniounsm
wnsgIufi AT ut unsinaisweInTAsgILIT AT s A sanagnean s
wmsgu Tnsvhmsdiesed COV $1uau 1 faeg vie Nnyaveamsiinsigh ey
Wutuiazeeusulsimsoglutig +5% ¥93A1939 (% Recovery agflutae 95-105%) vide

AN NVAUR LULH AL AT
N15M32&6aU Initial Calibration Verification (ICV)

MsmuAsUnsTNAsgIURBUNMsBIAlseiidumsiuduanasoum g ndesaang
1MSFILIgAFBIITILEsUNs RS UlaeNs T saranefflansiiauladi
At uduni o7 seg lui dvanududuvesnsivunnsgiuasazarslinsiaaey
(Calibration Check Solution) Ineldansaratsannsgmusnsunasiufivhun s sunsm
wmsgui it unsinanwonIiesgIuIT s ginnedwdannastsnsl
sy Inevhnsiesedt 10V $1uau 1 fegnawvennyauesnsiised denau

Wutuiazseusulaniseglugie £5% 183A1339 (% Recovery ag/lugaa 95-105%) w38

AN AU LULH LAY

n1svinuaugiiAIUAN (Control Chart)

P

aefinsldunugdaunununmdmsuaiuaAunsE USRS i A nadas il

wnesnmluvaunneeusule shee1asabror Reference source not found. Usenausig



Mean Control Chart

Duunugfidmsumuaunisiasgasunsgiueraduiieg1anss §1u (Standard
Reference Material) #mUAIUANNITIATIHNANS 3 0 ansunsgIudmiunIg
P9IEOUNTINBASIL UTe MTAATIEA Blank unugfiadisdunnduadsuasen
Jeauunaspuresanmsiiengiasnasgiuetsduanduiosas Tunsdlas
wespiienudiduiiveuivansauauiidedsifuuin wie avasaivesdiu
Deauuinng 51U (+25D) 13831 Warning Levels (WL) waefiredsduunnvieau

anuwivesddsnunIngIu (+3SD) 138n31 Control Levels (CL)

Measurement

Measurement Data point
ata points -
Upper control limit UCL f---mmmmmmmmm e 5 L — Upper control limit
T (ucL) \
/ - L T
e 128 Upper waming Limit / ]
~ (UWL)
p = -5 [ /-\ /.\l /
ng—;% X Center line.CL Process mean e /' Center line
- T [ ow
/
e ™S |} \ /
X =28 Lower warning limit u
AN (LWL)
B T e — Lower control limit LCL oo oo oo Lower control limit
(LCL)
Time T

Time

3UN 6 Areg19ununiintuau (Control Chart)

NTIATILVMKUATATUALADIN TN

£

uugfinuaNauwiRasdosldAdinszsivesveulnnans vie Aadsfiauga
furtsaasiu deslifnlaoguanvouimanismunuuukazans wagmsintes
faneglndiduveulunmunuuutazan Weiinmuliaunavieanuinunduand
Pnszviumsenvinliegngldnismvaudesdinisuiusdladeunniesegng
Taegnanils 1wy nsteouiiesns giinszsiviauszaunisal vie 1inaINATWRR

nanveAIRIlemgNsalNuenmileveuuANIAIUAL TikA

- Control Limit (CL) 910l 1 99 1A CL WWin1siinsedensiudl minkans
Anszsitaganelud CL livhmsnsgiidely wimnransiieszidldiiu
A1 CL mgansiassiuazudlotomilifniu

- Warning Limit (WL) y11ndl 2 Tu 3 90 1iue WL Wiiiesievidangadusely
mngasaliteeniial WL ivinisinsgsisiely uwivinniiuen WL Tiveanis
3miwﬁuamﬁmﬂmmﬁﬁwﬁu

- Standard Deviation w1ndl 4 Tu 5 gaifiu 15 wSe egludidufinnniivie
tlounin Bilasevishedisdusiely mnaesiolutiesndn 15 wieasudduly

Aaszidelul wianganisisiziwazudlutym



- Central Line vnil 6 disgnmaiilosiueginile Central Line (Ao X %38 R)
Tasgsiiiegedusiely mngaselusgdindt Central Line Tiinsievisiald

mnyeseluaguumuigiulingansiiasizvinazuilutym

adluynnsdivesnismuguaanmvdsnudlatigmuda Tinsieneilnilasinsesisod
F1urundenilafivnisiieszsiszninsnisiandegavinedioglurouiannisaauauiaznisinfiog uenius
nsmuAN nsldunugfimuauannmuenInIzansavaunnseaitoudluvuiumsiiesgiudadanunsald
Tumsimuntisvesmigensu vie Ujiasnanisiiaszinaaeuld wagdianunsaliuiulpsanssousveaedosie
IiusyAvEnimdfiudu

lAgau130a3UNSATUANAMAINAMTUNISAAALATINFOUAMNINDINIA AINNTIN 5



A19197 5 N1IAIUANAMAINEINTUNITRANINATIDHDUAMAINDINA

Al N13AUANAUNIN

ﬂ?ﬂﬂﬁ‘ﬂaﬂﬂ'\iﬂ’aﬂﬂﬂﬂmﬂﬂw

NaUsBaNSU

A wamAluussenAlaenaly (Ambient)

1. B!‘L!a%@ﬁ]ﬂi’)ll - MIeTRaauNsTlvareInsEmunIes

- ASRTIVERUL

- N9V Blank

- QC Chart S ENGER A

NNURUTBINTZANYNTEY
NNYAVRINTIATIEN
NN 10 % Yo3I0e19

& A a = ' %
nnasanlamsasnaulday

q

fodldnusesiiveinsearunsad
drinliasuananesiuiu + 5 %
<10 % Difference

laitin £3 SD

2. duazeamwialiiu 10 - MIATINEBUNIIIMATDINTEANYN DY

luasou e 24 F3lus (PMy) | - nnsmsaaeu Blank

- mInsaaeudn (Duplicate)

- QCChart ‘UENLW%‘IENG?J;Q

NOUHUVDINTZABNTDY

q

NNYAVDINITIATIEN

99

70 10 % V8IRIDL

q

v :
o a A

nnAsIRUaAseenauldu

q

foalinusasiivaensemunIad
dhminliasuananeaiuiiu + 5 %
<10 % Difference

laitAin £3 SD

3. Huazoewwialiiiu 2.5 - QC Chart vauA383ds

lumsou (PM,5)

& A a = ' o
nnasnlamsasnaulday

q

laitin £3 SD

4. USunaensdunidszinedny - N13M9IVEU System Blank

- msfiudieg1egn (Duplicate Sample)
- NIATIVEDUMIY Internal Standard
- MIeTI9deUse Daily Calibration Check

- nMInsIv@auAIRelative Response Factor (RRF)

YNYANIINAGD
N 10 % Y8IMINUFIDEN
YNYANIINAGD

NN 24 FNWoINTIATIE

NNYANIINATDI

< Detection Limit

RPD < 25 %

% Recovery lLiifiu 30 %
\Desuuandiiviinissdeunsiainasgu laiiu 30 %

ANULANANSYBINaNAaaU(RSD) Tuifiu 30 %

5 Ay - MIRTIvERULUAIn (Method Blank)

Standard (ICV)

- N1SMSI9@0YU Initial Calibration Verification

- N19M539@9U Continuing Calibration
Verification Standard (CCV)

- 19959988 Laboratory Fortified Blank (LFB)

NN 10 % Y8 UIUTIBE 1IN

N 10 % V99T1IUFIBE NN IMUA
NN 10 % YoITIUAIBLIIVUA

NN 10 % YoIIUIUAIREWIIVUA

< Detection Limit

Recovery 95-105%

Recovery 95-105%

Recovery 85-115%




2) AMIAVANAUATNEINTUAITIATITRAUAINUYT AU AZNIY UATATNOUAY
2.1)  N13ATIVEBU Method Blank

9zAUNINTI9d0U Method Blank w3ouiunmsiinsnzisiieg1e wasnan1svin Method
Blank ¥@570819%1149¢) whluusvdiunmsuudoufienmifntuanansel vive msduidou
JENININTRs eud10819 Tnglulsazynveddiag199sdn1svin Method Blank 3117u
1 feg19 domsiassidagiad nn 20 Feg vie nnyavesnsiaT et laeaniiin
Iamsazdesdiaiouniian Method Detection Limit nsalfiAnuinningioslaiiiy 5% wveq

ANMULTUAERAYDIRI0E 1 Fraztaniuls
22)  nnsRduTIuiesUfUAng (Laboratory Duplicate)

YINNTATIVADUABY 19T ALIDLAY LI BATIFFDUAUTBIVDINITIATIZH LA8AISYI

o

Duplicate 113U 1 f79819 AENMTIATIEVRI0E19UT 10 FI08 930N NYATBINTIATIEN

1%

%971 Relative Percent Difference (RPD) 1 b9 % 84t 98n3193 061117 20 1Uasidud 3o

ANLLNEUIN T NAUR LU L AT

2.3) n5ATRERUAN Correlation Coefficient (r) ¥@InsWaATFIU

yldansidanududusie eg1edes 3 Wudulunsasiansimuinsgiu (Calibration
Curve) Tnensmisnasgudsadudunsedifian Corelation Coefficient < 0.995 3o Au
Wnaiimua Ul azAdNinIsEYRNIE N3TBNURANITIATIERIZIIBNURNIE AT

agluigean-sanvansminassunldlunsuiuiisunsesde
24)  NFIATIREWMIRNETINTIWABAIFIY (Laboratory Fortified Matrix)

Tun13nT19aeUANYNABIYRINTIAT 1w lanenin (Heavy Metals) uaz@lad (COD)
wiimsivansumsguiinsvanutuduasluisegemug lufunsiesesidaeg g
WionsaaaeumLgNABIeINTIATIZY Tagaziinisnsiadey fensvi Matrix Spike
11U 1 fege semsiATEsinn 10 vide 20 Fe8a Farn %Recovery ldAsiaey

Tu79 80-120% 938 MUNENAMUUALULFRTFvL

25)  nsldasunsguiifinns¥uses Certified Reference Materials (RMs) 38 Reference
Materials (RMs) %38 QC Standard

wfimsldansinmsguiidnsduses Certified Reference Materials (CRMs) lun15ms7a
At axldansunsguiilausesmugniosnantuiduinesgulumsnnaaey
FAneilaensesIamnsunnsgIuiingiuses 1 fees demsiiasz 20 w3 nnep
Yoamsiasei Fernflausuldazdeseglutae +10% vesA193e (% Recovery aglutas

90-110%) %38 MUNUTAMUUATUILAaLIvL



Standard (LCS)

2.6)

2.7)

2.8)

2.9)

N19A52980UA 28 Laboratory Fortified Blank (LFB) #3® Laboratory Control

92ilN13M 91980V Laboratory Fortified Blank (LFB) HumsaedeunsUuiouasazane
wasguildlumsiiened lnsmaduansavanslavgiinsuanutud uadudindu
MNBUIE LN sFUINM ST N ureut wAsatuiaes1s insieTesd LFB
$1uau 1 feg fenTIATIEst 20 Fees vide NNYAvEINTIATILY DeATivonsuls

osiimnandatueglugig = 10 % ¥83A1939 (% Recovery ag/lumiag 90-110 %)
N13715938dadU Continuing Calibration Verification (CCV)

nsmuasunsminAsgIuneumsEuieseiidunsbudunsinaeuninug ndosues
nWhNAsgIUIgNFsIMsTNUABUNTWBNAs UlpsMTIATEasaraeTiflansfiauladi
At uduni o7 seg lui doanududuresnsimunasguasazarslinsiaaey
(Calibration Check Solution) Inglansazansanmsgruuvandsduiidanldndsunsw
wasgIui it unsinanwonIinsgIuIT s ginnadmdannastsnsl
wmsgu Tngvhmsdiesedt COV $1uau 1 faeg vie Nnyaveamsiiasigh ey
Wdufiazeensuldmsoglutag £10% vesAna3a (% Recovery aglurag 90-110%) wio

AR NNAUR LU LA
N1375298aV Initial Calibration Verification (ICV)

MsmuAsUnsWNmsgIURBUNMsB AR eiidumsiuduaaasum g ndesaang
1MsFILIIgNFBIMITRLEeUNT I UlasNs T EdasasanefiTansii avladi
At uduni o7 seg lui doanududureansimunasgiuaisazarsldnsisaey
(Calibration Check Solution) Ineldansaratsannsgmusnsuasiufivhun s sunsm
s i enudutunsinarsresnsrinnsgIuan e nadmd snadangm
wmsgu Taevhmsiiagiest ICV 1 1 fegs e Mnyavesn Tt dariaan
Wduiiazeensuldmsoglutae £10% vesAna3a (% Recovery aglurag 90-110%) wio

R VT VAV NPT Gk Y
NNSATUANAMN NN TVIARULUATILSY

2.9.1) mﬁmmaaw]mmwmmﬂgml,%a WiomsmdaumLATIIIANZEL wazauUaen
Wovosemsiasadenouthluldlunsinssiuuaiise nsaaounisiasoy
oSBT ynyeieg e dwiuinurieeuiutenTaaU TR
WotludesUasnidio 100% AuLIvaLLAZANS NI F ol dRA AL N0
AUA

29.2) nsnsvdeudszaninmvemsiedrnusulonteianuduiundesdonild

Tunsadegunsaifildlun1sieseiiaeoaduysd fdwun1snsinaeuUsednsnim

voandatanududalinnudiAguin tngeslifin159eviin1snsiageu



Usrnsnmuemidlolisanudunnduani laenasinisensudedlinunisasey

U9 Spore VN Geobacillus stearothermophilus

2.9.3) msnsRasuNsUuUesuveraunsdluananeluiesufjifins wedesiuns
Juileauveatordunigluseninanisiasey dwalvnisiasgiiinaiiy
Hananald InensivaeuydunsdlueinmanigluiesuiAnisundunv dmsu

nain1sEauTURDINURAWNIEliAY 15 CFU/15 widl

2.9.4) nmsasvaeuaMa ndIna e biduladninduildlunssuiunisiesea
wuATispiiAuULIgaNAoN ST AUlATeUATISY ATIRdeUlaBlnUINAULY
TaA1 pH, Conductivity, Aerobic Plate Count, lanzuiin wag Total Chlorine

Residual ANuDlUNISATIIABULALLNU DU

2.9.5) mIansaaoulszansnmyaainslumsiinmgiuuaiife 1iensvaouainy
gniesesnsiinTsiuafidsveadwinfigataiven Weuay 1 ads savtiau
¥nseIeusieg1e Unknown 1ne Spike 1@ ewuailteinsiuusuna andu
Wantdi 4 nnsTiesgdauiinaaey inasin1seeusUTeIHAN1TIAT L

wuAfilSedesmu@elUATiiSeagluYeh Spike

2.10) msiuNugiinauAu (Control Chart)

nMsviuRuiinIuguuazNITIaT LR iauAuilsgazBeanuiite 1) n13AIUAY

AMANEINTUNITIATILAAUNINEINTA T8 1.10)

lagagunmsauaNAuAndIMTUNISAAAILATIIABUAMAINUY AU AXNBY AZNBUAY

Lav UoLEadn I LanIRINISIN
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v
°

o
AYU

N13AUANAMNIN

mﬂuﬁwmmimuquqmmw

IneugigaNsu

AN

YpIudaurIvany

2 A v Y
T@QLL”UGVI@%EWEJiﬂVIQWQJW

NMIATIvEBULUAA (Method Blank)

A159539@8 UL (Duplicate)

NN 5% VeIV

YN 5 % YBIIUIUFMBEININUA

< Detection Limit

RPD < 10%

yowudaiavun N13M31980Y Laboratory Fortified Blank (LFB) N 5% yosauieE LR Recovery 90-110 %
QC Chart weA3as ynasaiiaedostouldan 13ifin £ 3 SD

Tled N13A3IBULUAA (Dilution Blank) yin 5 % vessuaufegeimin <0.2mg/L
nsns29deUT1 (Duplicate) N 5 % yosuauaE Ve RPD < 20 %
N1594A31eN Laboratory Fortified Blank (LFB) NN 5% yosduauaE VIR 198 + 30.5 mg/L

Flof N3NTI9EBULUAIA (Method Blank) yin 5 % vessunufeimn <Detection Limit

M3ATIABUT (Duplicate)
N15M339edU Laboratory Fortified Blank (LFB)

AN99153988U Laboratory Fortified Matrix (LFM)

N 100 % VBT IWIUAIDE VIR
NN 5 % YosuIuiiewisiun

NN 5 % YosuIuiiewisiun

RPD < 10%
Recovery 90-110%
Recovery 90-110%

Tulesiauluguiiadu

AsATIREBULUALA (Method Blank)
N130159980U%" Laboratory Fortified Matrix (LFM/
LFMD)

N15M39edU Laboratory Fortified Blank (LFB)

NN 5 % YBITUIUFIREINUA

NN 5 % YosuIuiiewisuA

NN 5 % YosuIuieLwiTuA

< Detection Limit

RPD < 10%

Recovery 90-110%

posundalulnsu

Tulnstauviavun

AsATIREBULUALA (Method Blank)
N13059980uL1 (Duplicate)

N15M339edU Laboratory Fortified Blank (LFB)

NN 5 % VeI UIUFIRYIINLN
NN 5 % YosuIuieLwisua

NN 5 % YosuIuiiewisun

< Detection Limit
RPD < 10%
Recovery 90-110%it

-
woulaily

wanlanile-lulasiau

AsATIREBULUALA (Method Blank)
N15M579a8u41 (Duplicate)

ANSM53988U Laboratory Fortified Blank (LFB)

NN 5 % YBITUIUFIRLVINUA
NN 5 % YoIIWIUFIBEWIIUA

N 5 % YasduIuMedaiun

< Detection Limit
RPD < 10 %
Recovery 90-110 %
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o
AYU

N13AUANAMNIN

mmﬁwmmimuquqmmw

Ineugigausu

Tulnsiauimun
Noaua-Woanada
posuninneanasa
Noanosasan
ANATEANS

Fawna

Tuwsn luwsn-lulnsiau

NSATIEOULUASA (Method Blank)
A159539@8 UL (Duplicate)

N15M339EdU Laboratory Fortified Blank (LFB)

NN 5 % Yos1uIuiewisin
YN 5 % YBIIUIUMBEININUA

NN 5 % vos1uIuiieLwisiig

< Detection Limit
RPD < 10%
Recovery 90-110%

ALY

N15m329a0u41 (Duplicate)

AIMIUEBUNT NN (Calibration verification)

NN 5 % Yos1uIuiiewisiun

YN 5 % YBIIIUIUFMBEININUA

RPD < 10%
Recovery 90-110%

Falvn

lalnsiaudalng

ANSATIFABULUAIA (Method Blank)
N159599@8uL" (Duplicate)

N15M339edU Laboratory Fortified Blank (LFB)

NN 5 % YosuIuiiegwisiun
YN 5 % YBIIUIUMBEININUA

NN 5 % YosIIUfIBEIINA

< Detection Limit
RPD < 20%
Recovery 85-115%

vigealsn

AsATIREBULUALA (Method Blank)
N13059980uL1 (Duplicate)

N135M339edU Laboratory Fortified Blank (LFB)

NN 5 % VBIdUIUAIDEIIIVUA
YN 5 % YosUIUiIRE WA

NN 5 % YosuIuiewisun

< Detection Limit
RPD < 10%
Recovery 90-110%

AaDbsA

NMIATIVERULUANA (Method Blank)
msmfmaawgﬂ Laboratory Fortified Matrix (LFM/
LFMD)

N135M339edU Laboratory Fortified Blank (LFB)

A19M59980UL1 Laboratory Fortified Matrix

NN 5 % YBITUIUFIRLVIINUA

NN 5 % YosuIuieLwiTuA

NN 5 % YosuIuieLwisua

NN 5 % YBITUIUFIRLVINUA

< Detection Limit

RPD < 10%

Recovery 90-110%
Recovery 80-120%

ANINAN

N159579a0U% (Duplicate)

N13M339edU Laboratory Fortified Blank (LFB)

NN 5 % VoIUIUFIBE1TIIVNA

YN 5 % Y0IUIUAIBENWIUA

RPD < 10%
Recovery 90-110%

& (Pt-Co)

N159579a0U%" (Duplicate)

N13M339edU Laboratory Fortified Blank (LFB)

NN 5 % Y9IUIUFIBLTIMUA

NN 5 % VDI UIUMBENINUA

RPD < 10%
Recovery 90-110%

& (ADMI)

N159579a0 UL (Duplicate)

NSMINEBUNTINNIRSEIU (Calibration verification)

NN 5 % Y9IUIUFIBY1TIVNA

NN 5 % DI UIUMBE NI

RPD < 10%
Recovery 90-110%
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Gl N1SAIUANALNIN AAAYBINTAIUANANIN inaUsiEaNTU
N5MAgeU Quality Control Sample (QCS) NN 5 % Y9IUIUMBENIUA < 3SD
PaBsudATY n3ATE0UEn (Duplicate) N 5 % yos Lot aviavin RPD < 10%
N13M31980Y Laboratory Fortified Blank (LFB) N5 % YoIUIUTIBE VR Recovery 90-110%
hifuuagluiiy N159533dRULUASA (Method Blank) 1 hegns vasduausoehsiiaue/u <Detection Limit

N1SNAABUL Laboratory Fortified Matrix
(LFM/LFMB)

N15M339edU Laboratory Fortified Blank (LFB)

1 fhagramaduai

1 {9819 YBITUIUAIDYWIINUA/TU

Recovery 75-110%

Recovery 75-110%

WNnsdeulalasasuau

N9ATIEOULUASA (Method Blank)
M3ATIABUT (Duplicate)

AN5M339@8U Continuing Calibration Standard (CCS)
N19M539a0U Laboratory Fortified Blank (LFB)

AN99153988U Laboratory Fortified Matrix (LFM)

N 5 % vossuing TR
N 5 % yoshudethaiavin
0 5 % voss Lo Tmn
NN 5 % yoshufethaiavin

NN 5 % YosuIuieLwiun

< Detection Limit
RPD < 20 %
Recovery 90-110 %
Recovery 70-130 %
Recovery 70-130 %

el NIATIVABULUAIA (Method Blank) N 5 % vossILingeTmLA < Detection Limit

lalasiaulagnlud msnsa9Aeudn (Duplicate) N 5 9% YasuILTIRE TR RPD < 10 %
N199379dU QC Standard 1N 5 % ﬁuaaﬁi’wmuéf'saﬂwﬁmm Recovery 80-120 %

Wosiadlad NIATIVABULUAIA (Method Blank) N 5 % vossIuing MR < Detection Limit

N13059980uL1 (Duplicate)

N19M539e0U Laboratory Fortified Blank (LFB)

YN 5 % YosuIUieE WA

NN 5 % VB UIUAIDY1ININUA

RPD < 10 %
Recovery 90-110 %

fuea HusauazaSvoa

a15Usenouiiuea

AsATIREBULUALA (Method Blank)
N15m329a0u41 (Duplicate)

N13M339edU Laboratory Fortified Blank (LFB)

NN 5 % YBIRUIUAIDY1ININUA
NN 5 % Y9IUIUFIBETIMUA

YN 5 % Y0IUIUAIBENWIUA

< Detection Limit
RPD < 10 %
Recovery 90-110 %

NoLpyianun 3

ANSMTIREBULUAIA (Method Blank)
N15M579a8u41 (Duplicate)

N19%1533a0U Laboratory Fortified Blank (LFB)

NN 5 % Y9IUIUFIBLTIMUA
YN 5 % YoIIUIUiIRE WA

NN 5 % Y94UIUFIBL1TImMUA

< Detection Limit
RPD < 20%
Recovery 80-120%

A5DUNIITEMBY

ANATIABULUAIA (Method Blank)

YN 5 % YoIIUieE WA

< Detection Limit
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o
AYU

N13AUANAMNIN

mmﬁwmmimuquqmmw

Ineugigausu

ANSM539@8U Laboratory Fortified Blank (LFB)
N19M539d0U Laboratory Fortified Matrix (LFM)
NN991539d8U Laboratory Fortified Matrix
Duplicate (LFMD)

ANsNAgaU Closing Standard (CCAL)

NN 5 % vosiuiiewisiun

NN 5 % vosdIuiiewisiun
NN 5 % VDIIUFMIBEWIMUA

NN 5 % vosdIuiiewisiun

Recovery 70-130%
Recovery 70-130%
Recovery 70-130%, RPD < 20%

Recovery 70-130%

astosiumdndngitvuasdnd
naueainlunaeiy nqueasnilu
Woawn nguAsuLLn ngulng

¢ Ana
NIDYA NYUYNUUR

A3ATI9EBULUALA (Method Blank)
N15m329a0u41 (Duplicate)

ANSM53988V Laboratory Fortified Blank (LFB

NN 5 % VDI UIUAIBENIVUA
NN 5 % YosuIuieE WA

NN 5 % YosuIuieE WA

< Detection Limit
RPD < 20%
Recovery 80-120%

MNnsdeulalasasuau

NIATIEOULUASA (Method Blank)
M3ATIABUT (Duplicate)

AN5M339d@U Continuing Calibration Standard (CCS)
N19M53960U Laboratory Fortified Blank (LFB)

AN9R5I988U Laboratory Fortified Matrix (LFM)

0 5 % voss L0 MIA
NN 5 % yoshufethaiavin
0 5 % vossuingTmn
NN 5 % yoshudethaiavin

NN 5 % YosuIUieE WA

< Detection Limit
RPD < 20 %
Recovery 90-110 %
Recovery 70-130 %
Recovery 70-130 %

Tanigutin

N139FIVEOUKUANA (Method Blank)
A13ATINEOUTN (Duplicate)

N130339a@0Y Initial Calibration Verification
Standard (ICV)

N13M333d@U Continuing Calibration Verification
Standard (CCV)

NN991539a0U Laboratory Fortified Matrix (LFM)

N 10 % YBIIUIUMIBE1MLA
N 10 % VeI IUMBINA
N 10 % YBINIWIUFIBE 1N UA

NN 10% VBITIUIUFIBY VNN

NN 5 % Y9IUIUFIBE1TIMUA

< Detection Limit
RPD < 10%
Recovery 90-110%

Recovery 90-110%

Recovery 85-115%

Tasidloy viadnanidun

AsATIREBULUALA (Method Blank)
N15M579a8u41 (Duplicate)
N1971952980U Initial Calibration Verification

Standard (ICV)

1N 10 % Ved UMD IINA
N 10 % VeI IUMBL LA

NN 10 % VoI WAL INUA

< Detection Limit
RPD < 10%
Recovery 90-110%
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o
AYU

N13AUANAMNIN

mmﬁwmmimuquqmmw

Ineugigausu

N1991533988U Continuing Calibration Verification
Standard (CCV)
ANSM539@8U Laboratory Fortified Blank (LFB)

N19M539d0U Laboratory Fortified Matrix (LFM)

1N 10 % VeI 1IUMBEINA

1N 10 % VeI 1IUfMBEImNA

NN 5 % VDIUIUMIBENIMUA

Recovery 90-110%

Recovery 85-115%
Recovery 85-115%

Tasifley ¥dalnsaudun

ANSATIADULUAIA (Method Blank)
M3ATIABUT (Duplicate)

199137968V Initial Calibration Verification
Standard (ICV) ndsaiansvlinsgu
N130533dU Continuing Calibration Verification
Standard (CCV)

N19M539a0U Laboratory Fortified Blank (LFB)

AN9R153988U Laboratory Fortified Matrix (LFM)

1N 10 % VeI 1IUMBEINA
NN 10 % VeIT WU INLA

NN 10 % VoI WU INUA
NN 10 % VoW INILA

NN 5 % VDI UIUFIBENIVUA

NN 5 % YosuIuieLwiun

< Detection Limit
RPD < 10%
Recovery 90-105%

Recovery 90-110%

Recovery 85-115%
Recovery 85-115%

Jsan (Mercury)

NMIATIVERULUANA (Method Blank)
A13ATIEOUTN (Duplicate)

137153988 Initial Calibration Verification
Standard (ICV)

N130153989U Continuing Calibration Verification
Standard (CCV)

AN9R5I988U Laboratory Fortified Matrix (LFM)

NN 10% VBITIUIUFIBY VN
VN 10% V9s3UIUFIRE19IIMLA
NRIATNNTINNINTFIY

N 10% V993UIUFIRE1IIMLA

N 5% YBsUIUFIR1YIIMLR

< Detection Limit
RPD < 10%
Recovery 90-110%

Recovery 90-110%

Recovery 80-120%

Uson (Mercury) dmzia

NIATIEOULUASA (Method Blank)
M35ATITABUTN (Duplicate)

N1357133988U Initial Calibration Verification
Standard (ICV)

N1350153988U Continuing Calibration Verification
Standard (CCV)

NNS7M53388U Laboratory Fortified Matrix (LFM)

N 10% V993uIUfIRE1IIMLR
VN 10% V9s31uIUiIBE19vismLR
MR N INNINTFIY

N 10% Y093UIUFIBE1IMLA

N 5% VeIUIUAIDE19TINLA

< Detection Limit
RPD < 10%
Recovery 95-105%

Recovery 90-110%

Recovery 85-115%
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o
AYU

N13AUANAMNIN

mmﬁwmmimuquqmmw

Ineugigausu

wuailiSenguladesuviaun
wupfiSenduiinealadnesy
8.lala uag Standard Plate

Count

NNINTIVEBULUAIA (Blank)

A159539@8 UL (Duplicate)

13T UAINNUADAL YDV D 1MSIALUTD
A57988U Selective ¥0991951089UTD

pIIvEDUSpecificity VBIDIMTLABUTD

ps19geulsEavSamlunisendendeilsanusule

asvdeulsyavsnmingu
pH

Conductivity

Aerobic Plate Count

Tangniin

AN N N NN

Total Chlorine Residual
nsnsiadeun1sUulenvegaunidluoimeanisly
WosfURNsIATIE9

A19911 Positive wag Negative Control

1 ASIENISVREDU 1 Ju

10% ve9iI9819 ¥saran1InageU 1 Ju

VNYARIBENVDINIHTEUD MR

o '

NNYAMDLNYBINTATLUD N SLGLAUTD
VNYAFIBENVDINIHTEUDIMNIREUTD
dUnviazAs

FUnarAs

v
9

dUmviarmsa
Faviazass

= 5
LHauarass
Uazass

VAU ViseNNYRNToIN

DN NI NI NN

FUnarAs

g19tREEY 1 AASq

Fodimunsissyueate
HANINAZBUADIDYIUTIVBIVBIAT 95%
Confidence Limits #131711519 MPN
Fodimunsissyente
TamAnumngaunuTinveLuAfie+)

lamsmngmusiinuoauuniie ()

laiwunsiaSques spore (Pass)

55-175

< 2.0 uS/cm
<500 CFU/mL
< 0.05 mg/L

AN N N NN

< 0.1 mg/L
- < 15 CFU/15 Wil

- wudSnauded Spike agludifivensu

unasineuiY warunasinoudnd n9ATI9ERU 3 91 (Triplicate) - YNy - ﬁﬂﬁﬁ’aaﬂamimwaau%‘:ﬁﬁwm umALade
waladn1sAuanaeinseausuveINIs
PIIIABUT
o ivinau thiumenaufiiiunistounda 1nsatdendes - YnfMega - lifimsthuusnasimeseuiuresnisnnadeud
qanssmiidsvenesi Weliulanlifdegiednd
iy vaavdeluiiegiungnou
luauazgnuanivseu nageusiindlag1e 100 % - nfeda - lifinstusinasinseensuresnsasindeudn
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Gl N13AUANAMNIN AAAYBINTAIUANANIN \neTigaNTy
- tudwuiiedns NNFIDEN
AUNNAY AZNBURAY waziifoidadnrith
Andunsa-Ag - AsATIRERUT (Duplicate) N 10 % YasuIufDE VLA + 0.1 pH Unit
- MInTIedeu QC Standard N 10 % o ausIaE IR + 0.05 pH Unit

Tavgntin Usen

N13ATIVEOUKUANA ( Method Blank)
M3ATIABUT (Duplicate)

137153988 Initial Calibration Verification
Standard (ICV)

N13013398U Continuing Calibration Verification
Standard (CCV)

N15M339edU Laboratory Fortified Blank (LFB)

N19M539e0U Laboratory Fortified Matris (LFM)

N 10 % V9T 1UIUFIBE VI MUA
YN 10% % YDIIIUFMIBENNINUA

NAEFINT MR
N 10 % V9IT1UIUFIBE W IVIUA

NN 5 % YosiuIuiieLwisiug

YN 5 % YBIIUIUMIBENINUA

< Detection Limit
RPD < 10%
Recovery 90-110%

Recovery 90-110%

Recovery 85-115%
Recovery 85-115%

a5l wfiadngnidun

NIATIEOULUASA (Method Blank)
M3ATITABUT (Duplicate)

N199379¢8V Initial Calibration

Verification Standard (ICV) #&sa319nsWunsg
N130153989U Continuing Calibration Verification
Standard (CCV)

N1991533a@0U Laboratory Fortified Blank (LFB)

AN9R153988Y Laboratory Fortified Matrix (LFM)

NN 10% YBIUILFIRE VIR
NN 10% VBITUIUFIDY VN

NN 5% YBIUIUFIREWIamLA
NN 5% YBIUIUFIREWIamLA

NN 5% Y293 UIUIBE 19 ILA

NN 5% YBIUIUFIRYWIamLA

< Detection Limit
RPD < 10%
Recovery 90-110%

Recovery 90-110%

Recovery 85-115%
Recovery 80-120%

led - nensI9AeULn (Duplicate) YN 5 % YessuIUTIDE eIV RPD < 20 %

- N15MI9@BY Laboratory Fortified Blank (LFB) NN 5 % maﬁwmuoﬁ'@asjwﬁvﬂwm Recovery 80-120 %
hifuuarlasiu - MIAABULUAY (Method Blank) N 5 % yosuAUaE WV < Detection Limit

- msvadaun (Duplicate) N 5 % YessuauFDE IR RPD < 10%
Uled - MINTIREBULUAIA (Dilution Blank) N 5 % YassuauFDgeTTINR < 0.2 mg/L
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Ineugigausu

N13951980U%" (Duplicate)

A5IASIEN Laboratory Fortified Blank (LFB)

NN 5 % YosuIuiielwisin

YN 5 % YBIIUIUMBEININUA

RPD < 20 %
198 + 30.5 mg/L

Nolevsiu NTT

NIATIEOULUASA (Method Blank)
A159539@8 UL (Duplicate)

A13%593@8U Laboratory Control Sample (LCS)

NN 5 % Yos1uIuiielwisiin
YN 5 % YBIIUIUFMBEININUA

NN 5 % vos1uIuiiegwisiig

< Detection Limit
RPD < 20 %
Recovery 80-120 %
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o
AYU

UVndnsau

UszLnaags MUY

Anudunsn-nn ih NUAUS 2567 NSINEIMANSUINNg

AulagnIn LWNEU 2566 Environmental Resource Associates (ERA), USA

AZNDU

Tlod ih fgueu 2566 NSINEIMEaNsUINIg
Fod ih WY 2566 NTUAINEAIENTUTANT
flod dude Tquieu 2564 Environmental Resource Associates (ERA), USA
FTUVIUAY ih Tquneu 2566 NSAnEIMAnsUINNg
ansnavangldioun ih Humw 2566 NIAINIPNENTUTNNT
Tavigmiin (AL Sn, As, Ba, Be, ‘Eﬂ% NEWNIAN 2566 Environmental Resource Associates (ERA), USA
B, Cd, Cr, Cu, Fe, Pb, Mn,
Mo, Ni, Se, Ag, T, V, Zn)
Tavignin (As, Se, Cd, Cr, i furaw 2567 AsIANeIMERIUSNIS
Cu, Fe, Mn, Ni, Pb, and Zn)
Tavigmin (AL As, Be, Ba, Cd, nnNAENBU YU 2562 Environmental Resource Associates (ERA), USA
Cr, Co, Cu, Fe, Pb, Mg, Mn, LAZAY
Hg, Ni, K, Ag, Na, TL, V, Zn,
Ca, Sn, Se
Usan (Low Level Hg) 1:1:11,?18 98U 2566 Environmental Resource Associates (ERA), USA
Usen (Hg) ih NWEANIAL2566 NIINIPNENTUINIS
@1991%19 (Nutrients : 1:1:11,?18 YU 2566 Environmental Resource Associates (ERA), USA
Ammonia-N, Nitrate-N,
Orthophosphate-P, Total
Nitrogen)
a159un3dsywedne (Volatile Yide LWWgU 2566 Environmental Resource Associates (ERA), USA
Organic Compounds)
ansdnwlen (Surfactant) ‘fﬂ%’ LEN8U 2566 Environmental Resource Associates (ERA), USA
Taselafimu iy WeFN1AN 2564 Environmental Resource Associates (ERA), USA
(Trihalomethane)
Thsfunaylusiu Yide Tquieu 2566 Environmental Resource Associates (ERA), USA
woulaily Water Supply NINHIAN 2566 Environmental Resource Associates (ERA), USA
g Water Supply N3INNIAU 2566 Environmental Resource Associates (ERA), USA
iy ih Tquneu 2566 NSUIMEIMANSUINNG
Falva 1:1:’1L?1&J ﬁqma‘u 2564 Environmental Resource Associates (ERA), USA
wuAiSe 1?7”11%' TurAu 2561 Environmental Resource Associates (ERA), USA
ﬂ&jﬂﬂﬁﬁ/\la‘fu ‘13’11,?!8 WIYIUU 2562 Environmental Resource Associates (ERA), USA
fqauﬁﬁ‘ﬁwm {fﬂ% WIYIUU 2562 Environmental Resource Associates (ERA), USA
wuailise a.lala th NOWAAN 2566 AugImemansiunilng
Clostridium perfrigens 1 Fanau 2562 Audingeaniiuming
NINARDULNAINADUNYIZAU thnua fiugneu 2563 NOMITBRATHAILNUTENINIE NTUUTEU

dna Alexandrium,
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UVndnsau

I3 a
pasunlunassy

(Organochlorine Pesticide)

Gl UszLnaags WL
Gymnodinium ,Prorocentrum
e Pseudo-nitzschia
yowdwimun, Aaglsr, ih NINYIAN 2566 nsiveImansnIsuImeg
igoalsd, dawn, lumsn,
AUNSEATIAR
ANz, aaolss ih NUAS 2567 NSIneIMansUINNg
lwelud (Cyanide) th g 2567 Audingeansiuming
#luea (Phenol) ih WWEY 2567 AugInemansiunilng
mm%ju (Turbidity) ‘ljlﬂﬁfij iquwu 2566 Environmental Resource Associates (ERA), USA
A159UN3ITImedne 1:1:%?18 LW8U 2556 Environmental Resource Associates (ERA), USA
(Volatile Organic iy WEAINIBY 2560 Environmental Resource Associates (ERA), USA
Compounds) gy WweY 2562 Environmental Resource Associates (ERA), USA
WUUTU I‘wg’?i‘u oy (BTEX) ‘157 FmnAu 2563 Environmental Resource Associates (ERA), USA
asUesiuuazmindngiiungu thide WWeY 2556 Environmental Resource Associates (ERA), USA

asUeaiuuazmindngiiungu

AENDUAY Ly

Tquneu 2559

Institute for Environmental Studies IVM

aaswnluAaasy @N9azany VU University Amsterdam, The Netherlands
(Organochlorine Pesticide) UINIFIU

a1sBundsemee (Volatile CRGRGI fugngw 2559 u3Em gludin wouurand uous 1Budidesa
Organic Compounds) U3381NA pouUTauAUT 911n

ansdunstTEmved1y (Volatile 2neilY A 2560 USEM Fmav 4110

Organic Compounds) U3381114

The Correlation Laboratory BURRGIN fiugnau 2562 UIHN W17 Inavea wniinea 3180 WAwW)
Program VOCs No. 9 U3381n1A

The Correlation Laboratory a1l wardnieu 2563 | guiideuariineususnudwandes

Program VOCs No. 10 U3T81n1A (Environmental Research and Training Center)
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Calibration Certificate

Certificate No.: 2402420-003-01
Client name: ' UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Address: 3 Soi Udomsuk 41, Sukhumvit Road,

Bangchack, Prakhanong, Bangkok 10260

Page 1 of 3
Equipmgnt: ~ Electronic Balance
Manufacturer: METTLER TOLEDO
Model: MS204TS/00
Serial No.: €252436235
ID No.: UAE.AIR.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 Tuaniit Approved by W

Scientist ( Miss Preeyaporn Jaengkarnkit )
Vice President, Department of Laboratory Services

Date of Issue: 23 April 2024 Responsible for the Technical Management Team

The uncertainties are for a confidence probability of approximately 95%

This Certificate is issued in accordance with the conditions of accreditation granted by 'the"‘lfin‘ai Laboratory Accréditation Scheme
which has assessed the measurement capability of the laboratory and its traceability to récognized national standards and to the
units of measurement realized at the corresponding national standards laboratory. This certificate 'may not be reproduced other
than in full except with the prior written approval of the National Food Institute. R

F-CS-009 Revision: 01 Date: 20-04-65




Cev. No." 9409430~ 00%-0]
Electionic Dalance

— \ METTLER TOLEDO
O NOT PASS Mode| MQQOdTg/OO
Romarks oo A
M —
(ﬂé»m)‘s{;}z) 19.No - UA&_;L)IQ_()Q;/Q‘E(,(1~~
MPE T B - 299 3 0.00039
5’0-4003 X 0-(’)0109

NS O Pass
L Verificate Approve
150 - 2009 i 0.00109

2402420-003-01 Equipment : Electronic Balance
Brand: Mettlet-Toledo Model: MS204TS/00
Serial No.: C252436235 ID No.: UAE.AIR.023/2566
Norminal Value | Standard Value |Average Reading Error Correction Uncertainty (U) U + | Error | Judgement (Total Error < Judgement )
Total Error Resutt
[O) (g) () (2) (2 (g) (g) [€X)] (Pass / Fail)
0 0.00000 0.0000 0.0000 0.0000 0.000094 0.0001 0.0003 Pass
0.1 0.10000 0.1000 0.0000 0.0000 0.000094 0.0001 0.0003 Pass
1 0.99998 1.0000 0.0000 0.0000 0.000097 0.0001 0.0003 : Pass
5 4.99997 5.0000 0.0000 0.0000 0.0000%6 0.0001 0.0003 Poss
10 10.00002 10.0000 0.0000 0.0000 0.00012 0.0001 0.0003 Poss
20 20.00003 20.0001 0.0001 -0.0001 0.00014 0.0002 0.0003 Pass
50 49.99998 50.0003 0.0003 -0.0003 0.00012 0.0004 0.0010 Poss
70 70.00000 70.0005 0.0005 ~0.0005 0.00017 0.0007 0.0010 Paoss
100 99.99997 100.0006 0.0006 -0.0006 0.00017 0.0008 0.0010 Pass
150 149.99994 150.0012 0.0013 -0.0013 0.00022 0.0015 0.0020 Poss
200 200.00001 200.0015 0.0015 -0.0015 0.00028 . 0.0018 0.0020 Pass
UUC * : Unit Under Calibration
Remarks:

LBNHISAIVAN
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national food institute
ministry of industry

Foundation for Industrial Development National Food Institute
Food Industrial Laboratory Service Center

NSC-TISI-TIS 17025
CALIBRATION 0061

Calibration Report

Certificate No.:

2402420-003-01

Equipment: Electronic Balance Manufacturer: METTLER TOLEDO
Model: MS204T7S/00 Resolution: 0.0001 g
Serial No.: 252436235 ID No.: UAE.AIR.023/2566
Capacity: 220 g
Date of Calibration: 19 April 2024 Page 2 of 3
Environment Condition: Ambient Temperature: 21.7 1.5 °C  Relative Humidity: 65 + 6.7 %
Place of Calibration: Room 206 Balance Room 2, UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Condition of Equipment: Good Condition
Condition of This Results of Calibration:
1. Calibration Method: NFI Method W-MA-001  In-House Methodvbased on UKAS Lab 14 : 2019
2. Reference Standards:
Reference Standard Model Serial No. Calibrated By Certificate No. Due Date
Standard Weight Class E2 1-500mg 15880 TCS M2311181S 28 November 2024
Standard Weight Class E2 1-500g 15882 TCS M2311182S 28 November 2024
Instrument Model Serial No. Calibrated By Certificate No. Due Date
Thermo-Hygro Meter 608-H1 NFL.BTH 019/23 Quality Reborn QR24-0492 4 March 2025
3. This certification is traceable to SI UNIT
4. This certificate was certified only for the instrument we calibrated.
5. This result of calibration was found accurate as shown on date and place of calibration only.
Calibration Results:
1. Repeatability of Reading:
Nominal Value ( g ) Standard Deviation of Reading {9)
100 0.000074
200 0.000074
2. Off-Center Error:
A mass of 100 . g was placed and moved to various position on pan.
The balance reading obtained is given in the table.
Q@ @
o Q0
@ @ NERC
[ O
1 2 3 4 5 5 (Maxinminh Difference)
(g )lCgNfCg )l g | a)lCg) g
100.0005 | 100.0006 | 100.0003 | 100.0006 | 100.0003 | 100.0005 00002 "

F-CS-012 Revision: 01 Date: 20-04-65
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nations! food Instiute Foundation for industrial Development National Food Institute NSCLTISI-TIS 17025
ministry of Industry  FO0d Industrial Laboratory Service Center CALIBRATION 0061

Calibration Report

Certificate No.: 2402420-003-01

Equipment: Electronic Balance Manufacturer: METTLER TOLEDO
Model: MS204TS/00 Resolution: 0.0001 g
Serial No.: 252436235 ID No.: UAE.AIR.023/2566

Capacity: 220 g
Date of Calibration: 19 April 2024 Page 3 of 3

Calibration Results:  (Continued) -

Calibration Range: 0-200 g
Calibration Adjustment: Internal Calibration

3. Departure from Nominal Value:

Nominal Value Standard Value Average Reading Correction Uncertainty Coverage Factor

(9 (g ) (9 (g ) (£ g ) k

Unload 0.00000 0.0000 0.0000 0.000094 2.00

0.1 0.10000 0.1000 0.0000 0.000094 2.00

1 0.99998 1.0000 0.0000 0.000097 2.00

5 4.99997 . 5.0000 0.0000 0.000096 2.00

10 10.00002 10.0000 0.0000 0.00012 2.00

20 20.00003 20.0001 -0.0001 0.00014 2.00

50 49.99998 50.0003 -0.0003 0.00012 2.00

70 70.00000 70.0005 -0.0005 0.00017 2.00

100 99.99997 100.0006 -0.0006 0.00017 2.00

150 149.99994 150.0012 -0.0013 0.00022 2.00

200 200.00001 200.0015 -0.0015 0.00028 2.00

zaw 202%

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

End

F-CS-012 Revision: 01 Date: 20-04-65
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T25AB374-0001

LABORATORY FORTIFIED BLANK (LFB)

Al WUw LIMIT OF DILUTION WNANSIATIZI
QUANTITATION BLANK N1SNSIEDULN NOMINAL MEASURED
(LOQ) 1 2 RPD
Tlod fednsunedng 2.0 <02 975 921 0.55 198 196
nasifiausuld <20 198.0430.5 (167.5 - 228.5)
T25AB374-0002 LABORATORY FORTIFIED BLANK (LFB)
Al e LIMIT OF METHOD HANTITIATIZH
QUANTITATION BLANK ﬂ’ﬁﬁi’mﬁawgﬂ NOMINAL MEASURED %RECOVERY
(LOQ) 1 2 RPD
Yeuduruase N Jadnsusioans 5.0 <50 7.9 7.7 256 100 93.6 93.6
wnauigausuld <10 90-110
T25AB374-0002 LABORATORY FORTIFIED BLANK (LFB)
! T LIMIT OF METHOD NANTIATIZN
QUANTITATION BLANK N3R5 UYN NOMINAL MEASURED %RECOVERY
(LOQ) 1 2 RPD
Yaudsaranstnmun Jadnsusioans 25 <25 156 152 2.6 50 a8 96
nasigansuld <10 90-110




T25AB374-0002 LABORATORY FORTIFIED BLANK (LFB)
AYU NUIY LIMIT OF METHOD WNAN1IILAINSW
QUANITITATIUN BLANK TP I U NOMINAL MEASUKED /oKELUVER
(LOQ) 1 2 RPD
alwd Jadnsusioans 0.5 < 0.50 <0.50 <0.50 - 0.5 0.48 96
naifgeniuld <10 90-110
Suft 21-2-68 dide
T25AD780-0001 LABORATORY FORTIFIED BLANK (LFB)
ATl e LIMIT OF DILUTION WAN15ILATIER
QUANTITATION BLANK N19AIFDUTT NOMINAL MEASURED
(LOQ) 1 2 RPD
Jen fadnSuredng 2.0 <0.2 980 968 1.23 198 200
[ LtRTTIDO N3Ot < 20 TYS UTOU.D VIO .0 = 228.5)
T25AD780-0002 LABORATORY FORTIFIED BLANK (LFB)
AYU NUWY LIMIT OF METHOD WNANIIUAIISW
QUANTITATION BLANK N15ASI9E0 UL NOMINAL MEASURED 9%RECOVERY
(LOQ) 1 2 RPD
vauduuIuaneionun fadnsuneans 5.0 <50 75.2 73.6 2.15 100 104 104
naigausuld <10 90-110




T25AD780-0002

LABORATORY FORTIFIED BLANK (LFB)

AYU nUY LIMIT OF METHOD WANTIILAINEN
QUANTITATION BLANK nsasavFoUt NOMINAL MEASURED %RECOVERY
(LOQ) 1 2 RPD
vesulsazare Vi fadnusiedns 25 <25 535 526 1.7 50 52 104
nausifisansuld <10 90-110
T25AD780-0002 LABORATORY FORTIFIED BLANK (LFB)
Ayl Wi LIMIT OF METHOD NANNTIATIZH
QUANTITATION BLANK AT INEOUTT NOMINAL MEASURED %RECOVERY
(LOQ) 1 2 RPD
Falvid faansusiodng 0.5 <0.50 0.58 0.56 3.51 0.5 0.47 94
nausifisansuld <10 90-110
Suit 19-3-68 $ude
AF923-0001 LABORATORY FORTIFIED BLANK (LFB)
full el LIMIT OF DILUTION NANTAATIZH
QUANTITATION BLANK NM35ATIVEOUD NOMINAL MEASURED
(LOQ) 1 2 RPD
Tlod fadnTusiedns 2.0 <02 5,085 4,560 0.55 198 197
nauaifisausuld <20 198.0+30.5 (167.5 - 228.5)




T25AF928-0002

LABORATORY FORTIFIED BLANK (LFB)

AYU %Y LIMIT OF METHOD NANISILATIZH
QUANIITATION BLANK TP IV U T NOMINAL MEASUKED /oKRELUVER
(LOQ) 1 2 RPD
& gj a a U Ia
VBILLUILLVIUADYVNVUA UAANIUADANS 5.0 <50 <5.0 <5.0 - 100 96.5 96.5
sl o v
inausingausula <10 90-110
T75AFI78-0007 TABORATORY FORTIFIED BLANK (LFB)
AYY huE LIMIT OF METHOD WA TS AN
QUANTITATION BLANK [ nwaswdeudn NOMINAL MEASURED %RECOVERY
(LOQ) 1 2 RPD
I3 o_ ¥ a a o Ia
VOILUIREAWUIVNAUA UAANIUADANST 25 <25 206 199 3.46 50 51 102
sl o v
inausingausula <10 90-110
T75AFI78-0007 TABORATORY FORTIFIED BLANK (LFB)
AYY huE LIMIT OF METHOD WA TS AN
QUANIITATION BLANK TP 36U T NOMINAL MEASUKED /oRELUVER
(LOQ) 1 2 RPD
Halwd fiadnSuredns 0.5 < 0.50 <0.50 <0.50 - 0.5 0.48 96
sl o v
inausingausula <10 90-110




Sufi 28-4-68 Yude
1'Z5AJ054-0001 TABORATORY FORTIFIED BCANK (LFB)
AYY wuE LIMIT OF DILUTION WA TS WA TEN
QUANIITATION BLANK TP 36U T NOMINAL MEASUKED
(LOQ) 1 2 RPD
Tlof fladnsunoans 2.0 <02 254 253 0.39 198 201
[ OO g U th Zz 20 TYS.UTOU.0 L1010 = 228.57
T25AJ069-0002 LABORATORY FORTIFIED BLANK (LFB)
! T LIMIT OF METHOD NAN1TIATIZH
QUANTITATION BLANK N13ASIFIUGT NOMINAL MEASURED %RECOVERY
(LOQ) 1 2 RPD
rauduIuaneionun fadnsunoans 5.0 <50 <50 <50 - 100 95.6 95.6
naigausuld <10 90-110
T25AJ069-0002 LABORATORY FORTIFIED BLANK (LFB)
p] e LIMIT OF METHOD WNAN15ILATIEH
QUANTITATION BLANK N19ASIFD UL NOMINAL MEASURED %RECOVERY
(LOQ) 1 2 RPD
voudsararenvianun fadn3usiodns 25 <25 201 191 5.1 50 49 98
naigausuld <10 90-110




125AJU65-000Z

TABORATORY FORTIFIED BLANK (LFB)

AYU UG LIMIT OF METHOD NaN13ILAINSK
QUANITITATIUN BLANK IR I U NOMINAL MEASUKED /oKELUVER
(LOQ) 1 2 RPD
Halwd Jadnsusioans 0.5 < 0.50 <0.50 <0.50 - 0.5 0.47 94
wnaieausuld <10 90-110
Suii 27-5-68 Tide
T25AL378-0002 LABORATORY FORTIFIED BLANK (LFB)
! Y LIMIT OF DILUTION NAN1TIATIZN
QUANTITATION BLANK A5ATIVERULN NOMINAL MEASURED
(LOQ) 1 2 RPD
Jen fadnSuredng 2.0 <0.2 18.4 17.2 6.74 198 199
[ LtRTTIDO N30t < 20 TYS UTOU.D VIO D = 228.5)
T25AL378-0002 LABORATORY FORTIFIED BLANK (LFB)
Avil ey LIMIT OF METHOD NANTSIATIZA
QUANTITATION BLANK A5A52EUTN NOMINAL MEASURED %RECOVERY
(LOQ) 1 2 RPD
VoUUIUAREVIINUN Jadnsusioans 5.0 <50 271 26.5 2.24 100 101 101
wnaieausuld <10 90-110




T25AL378-0002 LABORATORY FORTIFIED BLANK (LFB)
! T LIMIT OF METHOD NAN1AATIZN
QUANTITATION BLANK ASAIIHBUTN NOMINAL MEASURED %RECOVERY
(LOQ) 1 2 RPD
vodeazatednann fadn3usiodng 25 <25 308 300 2.63 50 47 94
wneaieausuld <10 90-110
T25AL378-0002 LABORATORY FORTIFIED BLANK (LFB)
Avil ey LIMIT OF METHOD HNANTSIATIZH
QUANTITATION BLANK ASATIRHBULN NOMINAL MEASURED %RECOVERY
(LOQ) 1 2 RPD
Halwd Jadnsusioans 0.5 < 0.50 <0.50 <0.50 - 0.5 0.49 98
wnaieausuld <10 90-110
Suii 27-5-68 thildau
T25AL379-0001 LABORATORY FORTIFIED BLANK (LFB)
il iy LIMIT OF METHOD WAN1IAATIEN
QUANTITATION BLANK ANSATIIHBUDA NOMINAL MEASURED %RECOVERY
(LOQ) 1 2 RPD
Ypauisazaneiiniavun faansunodns 25 <25 516 500 3.15 50 a7 94
wnaisausuld <10 90-110
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(0) nsdlsruisavannTinAvesiazaeauaAUIY 0,000
fadnsurioans Amewdazaneivomauiiiesszuelddeddfunirmewd aranedwiovme
wuaa”lw,maqmuulmnu &,000 maanﬁmaam
¢ wudurnsesionn (Totl Suspended Solids) Ty ¢o fadn3umeds
@o Tled (Biochemical Oxygen Demand) lilfiu o fiadnsusedns
@ Tef (Chemical Oxygen Demand) hilfiu ebo fadnsuseodns
e Falid (Sulfide) My o fadnsusedns
ec lwelun (Cyanides HCN) liliiu olo HadnSusedns
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oo Wosinanlen (Formaldehyde) liifiu o fadnSusadng
<ol asusznauiiuea (Phenols) Ly o fNadnSudedng
com AABIUdATY (Free Chlorine) liiiu o HadnSuredns
coc mMfngivuazdnd (Pesticide) Fowmsialainy
co& MAdY (Total Kjeldahl Nitrogen) liifiu eoo fadniuredns
coo lavewin fensd
(@) &nzd (zn) ldifu ¢o fadnsSusedns
(o) lasiflouanazinauyd (Hexavalent Chromium) Ly o.eo¢

Tsdlesilasruawi (Trivalent Chromium) Blifiu coe faaniumedns
vy (As) LAy ole Tadniuseding

noawns (Cu) My b.o fadnsuredns

Uson (He) Liifu o.cod fiadniusedns

uaadlon (Cd) Ty o.om fadnsudedns

wuSey (Ba) Ly e.0 fadnSudedng

Ao (Se) Lty oc.ob TadnSusdedns

pri (Pb) Ll ol fadniudedns

dnia (N) Ay e.o Tadniudedns
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wnlszneunisaeamnssy awte < TEERwolud
to mununsauawsine Iildinderiammudunsauazanenir (pH Meten
Pferuazdealdinit oo wie
el gumgl Wildiesesingamgiiinvasinninfudiegn
ea 3 W¥seddule (ADMI Method)
¢e veudmzanetminmn WHATsumeiegiinsosiunsamuensadeut
(Glass Fiber Filter Disk) uagauuisiigamall eco asrnwalfea Wunmethedos o Falua
e  veudunuseeviomn WlEisnsoshunsaunsadleutn Glass Fiber
Filter Disk) uazauWisiigamgll eom - so¢ asmwaifea Wunaedes o dlus
eo Ul WiABvieeigamyl o swnwadea Wunm ¢ Jufederiy
wagmeeendauazateieiBieledluifliady (Azide Modification) viedSuuiusudianlnsn
(Membrane Electrode)
o Flod Ildisdevamelnaltinuvadelslasium (Potassium Dichromate)
e¢x  galid Wildislelelawunin (lodometric Method) w3edBuiiduug
(Methylene Blue Method)
e¢x lowlug 1¥ldnsndu (Distillation) wasmsrataseisiiovd
(Colorimetric Method) %3875 Flow Injection Analysis
goo thiuuarledu 1Hld33adademaila Liquid - Liquid Extraction
W0 Soxhlet Extraction frefviasansudusnminminvesisiunasluiu
oo Woswnadlon WlHASAeud (Colorimetric Method)
Eol asUsznauitues Iildnsndu (Distillation) waravaindaeiSifieud
(Colorimetric Method)
Com AaBSUDATY Ml lAAIN (Titrimetric Method) w3e3si#igud
(Colorimetric Method)
o mudnsiivuardnd TWlHIEAwlasnlansila (Gas-Chromatographic
Method)
co¢ Aaduy Wlditeannia (Keldahl)
&ob lanzuin
(o) &ined vowns waaidey wudon ety dnda wazwusnila
I35 erameiiegeiaensa (Add digestion)  waxTavUBinadavizseiSesnoulauaugendu
alalasiumm3 (Atomic Absorption Spectrometry : AAS) #3070uANINAANLRaNATEN
(Inductively Coupled Plasma)

(o) Tpsidlew

() Tesflewiomn WHH38dossmeinegsiensn (Add  digestion)
wazfanivsunalansdaeiseznouinuovrenduaialnsiunns (Atomic Absorption
Spectrometry: AAS) 3oRdoURNIWAANIAaNa1a11 (Inductively Coupled Plasma)

@) Tesdemenszriawd WlEISWeud (Colorimetric  Method)
wieiTatauarnsiatniieiSoznouiinuovrerduaiualasiunns (Atomic Absorption
Spectrometry: AAS)  WisaddanauaznIIv IR IS duRNTIWAAWRanaan (Inductively Coupled
Plasma)

() Tasdeulasau WESMmuanaduswedanioy
wunfulasileenayaaus

(@) asvyuesdaden WliTSesmendaueuerduaalnsinlnunes
(Atomic Absorption Spectrophotometry) silalglnsmaniuelsdy (Hydride Generation)
WsoIFBuANIvEAWanataln (Inductively Coupled Plasma)
@ vsen Tl¥35Tnadinesernauiauourenduadalnsiunni
(Cold Vapor Atomic Absorption Spectrometry) 3835laadllUesoznouliangonisalsud
aalasiuma (Cold Vapor Atomic Fluorescence Spectrometry) 150359 ufininadwiianansain
(Inductively Coupled Plasma)
¥ » mﬁ&maaaUﬁwmmgwuﬁwﬁ”amﬂiiamuqmafmmw DEHELERIREEH
waziwaUsznaumsgeannssy awde ¢ Thdulumugiielinmeiiasindevesanay
Amnssudunndeuuisamalve e Standard Methods for the Examination of Water
and Wastewater ¥ American Public Health Association, American Water Work
Association Wag Water Environment Federation vesUsginavigeudnidiun uiemui
AMZNTINNIIMIUANNaTIYUTENALUTI¥RUUN Y
o o mﬁLﬁUéhaEimfnﬁyuﬁ"amimnaaummgwumuQumﬁzmaﬁwﬁyamﬂ
15sugeavnIsy JatgnavnIsl LasaUsENauNMsenaIvnTsl aude < IhDugasioluil
wo afufiegn Whavlugassuisisasguudniansisugviooeng
Aunndouviorasuiiansnseldiduiummeniisfi ssuneeennnlssnugeavns Saugeavnaa
waglunUsgnoumsgaamnssy lunsdfinsssuisiimaegslifuyngs
wlo FBmaifusiegeiie a gafiuifiedtny de Mfuuuuda
(Grab Sample)
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(@ wnowns (Copper) hitfu b,abo Tadniuseilaniy

@ mvi (Lead) liiiu oo fadndusonlandu

(o) wnamild (Manganese) iy eoeo fadnsusenlansy
(@) Uson (Mercury) Liiiu b fadnsusrenlansu

(@ fnda (Nickel) Biiiu emo.¢ Tadndusenlansy

(@ Fadlen (Selenium) Ly moe fadnSusenlaniu

<o @15dunidszmedte (Volatile Organic Compounds) léaun
(@) Wudu (Benzene) Miiu o fagniudenilansy
(o) ASUBUWASEAADLSA (Carbon Tetrachloride) 1l o fadnsu

fonlansu

() o0 - laraslsdmu (1,2 - Dichloroethane) iy ¢ Tadnsu
fonlaniu

(@ o0 - lnraolsenddu (1,1 - Dichloroethylene) iU blow fadnsy
fonlaniu

(@ a - 0,0 - lnraolsiansau (cis - 1,2 - Dichloroethylene)
Lilfu eeo fadniuseoilaniu

(o) MU - 00 - laAaBlslONsaY (trans - 1,2 - Dichloroethylene)
Ty eo,@00 Tadnsusedlansy
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sonlaniu

(0@) o0 - WsPaslsawu (1,1,2 - Trichloroethane) Lifiu e.¢ Hadnsy
gonlaniy
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(@ eUmeaes diienled (Heptachlor Epoxide) laliiu e fadniu
monlansu
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. 199y (Arsenic)
CAS No.: 7440-38-2

38 Inductively Coupled Plasma - Atomic Emission Spectrometry ¥38
38 Inductively Coupled Plasma - Optical Emission Spectrometry #38
78 Inductively Coupled Plasma - Mass Spectrometry w38

38 Graphite Furmnace Atomic Absorption Spectrophotometry #38

38 Atomic Absorption, Gaseous Hydride w3

38 Atomic Absorption, Borohydride Reduction %3a

am o & Py
')ﬁﬂﬂ‘iEJUVIﬂ‘SlJﬂ'JUﬂN&JﬁWHLﬁﬂJ‘UE)U

. uanlen (Cadmium)
CAS No.; 7440-43-9

38 Inductively Coupled Plasma - Atomic Emission Spectrometry #3
3w Inductwely Coupled Plasma - Optical Emission Spectrometry %38
33 Inductively Coupled Plasma - Mass Spectrometry e
%5 Flame Atomic Absorption Spectrophotometry w3
38 Graphite Furnace Atomic Absorption Spectrophotometry w3e
78 Atomic Absorption Spectrometry, Direct Aspiration %30
78 Atomic Absorption Spectrometry, Furnace Technique wie
FnsduiinsumunuuaReiuey

. Insdouviindnguaud
(Hexavalent Chromium)
CAS No.: 18540-29-9

% Colorimetric #30

3% lon Chromatography #3a

735 Elemental and Molecular Speciated Isotope Dilution Mass Spectrometry %38

aa A o a o
ITMTDUVINTUMIVANUAWHVUYOU

& N93ums (Copper)
CAS No.: 7440-50-8

4% Inductively Coupled Plasma - Atomic Emission Spectrometry %38
%3 Inductively Coupled Plasma - Optical Emission Spectrometry #3a
35 Inductively Coupled Plasma - Mass Spectrometry %39

53 Flame Atomic Absorption Spectrophotometry 38

3% Graphite Furnace Atomic Abscrption Spectrophotometry %38
Fnsduinsumumuaisiiurey

& nef (Lead) -
CAS No.: 7439-92-1

38 Inductively Coupled Plasma - Atomic Emission Spectrometry %38
35 Inductively Coupled Plasma - Optical Emission Spectrometry #38
38 Inductively Coupled Plasma - Mass Spectrometry %38

38 Flame Atomic Absorption Spectrophotometry %38

3% Graphite Furnace Atomic Absorption Spectiophotometry %38

as o4 -
':ﬁmsauwniumusﬂuuawmﬁu‘uau
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. uaem{la (Manganese)
CAS No.: 7439-96-5

38 Inductively Coupled Plasma - Atornic Emission Spectrometry w3e

% Inductively Coupled Plasma - Optical Emission Spectrometry %30

P

Inductively Coupled Plasma - Mass Spectrometry #3e

a

1

a

% Graphite Furnace Atomic Absorption Spectrophotometry 139

3
b
5
% Flame Atomic Absorption Spectrophotometry u3a

ad 4 & a &
ITNNTDUNNTUMIUANNANBLNUYGDY

o ARalSes (Chlorpyrifos)
CAS No.: 2921-88-2

a

%8 Gas Chromatography - Mass Spectrometry (GC - MS) %38

7
3

§
¥ Gas Chromatography - Flame Photometric Detection (GC - FPD) w3a
S Gas Chromatography - Nitrogen-Phosphorus Detection (GC - NPD) w38

A% High Resolution Gas Chromatography - High Resolution Mass
Spectrometry (HRGC - HRMS) %30

ad A a2
TENTIBUNNTUATUANLAWYAUTDU

o. Usan (Mercury)
CAS No.: 7439-97-6

| 38 Inductively Coupled Plasma - Atomic Emission Spectrometry ni3a

3% Inductively Coupled Plasma - Mass Spectrometry #3a

3% Thermal Decomposition - Atomic Absorption Spectrophotometry u3a
3% Cold - Vapor Atomic Fluorescence Spectrometry (CVAFS) w3a

33 Cold - Vapor Atomic Absorption Spectfometry (CVAAS) %39

a= o 4 a
'Jﬁmia‘uwniumUfguuawmﬁu-uau

& g (2,4D)
. CAS No.: 94-75-7

35 Gas Chromatography - Electron Capture Detection (GC - ECD) #30
33 Gas Chromatography - Mass Spectrometry (GC - MS)
78 Liquid Chromatography - Mass Spectrometer (LC-MS) %38

FBarsduiinsumurguuaiuiiurey

<. fnvia (Nickel)
CAS No.: 7440-02-0

38 Inductively Coupled Plasma - Atomic Emission Spectrometry w3
i

a

38 Inductively Coupled Plasma - Optical Emission Spectrometry %38
38 Inductively Coupled Plasma - Mass Spectrometry w3

33 Flame Atomic Absorption Spectrophotometry #59

38 Graphite Furnace Atomic Absorption Spectrophotometry #3a

FnsBuiinsurmunuafiviuray

et et

&. Aa% (DDT)
CAS No.: 50-29-3

8 Gas Chromatography - Mass Spectrometry (GC - MS) 38

78 Gas chromatography - Electron- Capture Detection (GC - ECD) vi3a

35 Gas chromatography - Electrolytic Conductivity Detector (GC - ELCD} #38

3§ High Resolution Gas Chromatography - High Resolution Mass
Spectrometry (HRGC - HRMS) #3

ad o o a
NTDUNNTY ﬂ’JU{‘]N&JﬁWHLﬁU?ﬁBU

. Fdilon (Selenium)
CAS No.: 7782-49-2

% Inductively Coupled Plasma - Optical Emission Spectrometry #3e
3% Inductively Coupled Plasma - Mass Spectrometry %38

33 Graphite Fumnace Atomic Absarption Spectrophotometry #3e

35 Atomic Absorption, Furnace Technique %39

3% Atomic Absorption, Gaseous Hydride w38

5 Atomic Absorption, Borohydride Reduction #3e

ad a o a &
IINTDUNNINMIVANUEABNUTIU

©. Aan3u (Dieldrin)
CAS No.: 60-57-1

35 Gas Chromatography - Mass Spectrometry (GC - MS) %30

38 Gas chromatography - Electron Capture Detection (GC - ECD) wis

35 Gas chromatography - Electrolytic Conductivity Detector (GC - ELCD) viie

7% High Resolution Gas Chromatography/High Resolution Mass
Spectrometry (HRGC/HRMS) %o

ad a o a g
INTBUNATUATUANNANHIUTOU

anstaiuidndagivuassnd

(Pesticides}

. 025184 (Atrazine)
CAS No.: 1912-24-9

A% Gas chromatography - Atomic Emission Detector (GC - AED) i@

38 Gas chromatography - Electron Capture Detection (GC - ECD) w38

38 Gas chromatography - Electrolytic Conductivity Detector (GC - ELCD) 38

38 Gas Chromatograph - Mass Spectrometry (GC - MS) 38

A% High Resolution Gas Chromatography - High Resolution Mass
Spectrometry (HRGC - HRMS) %38

Fnsduiinsunruauuaiuiiiusey

o, Inaluan (Glyphosate)
CAS No.: 1071-83-6

3% Gas Chromatography - Mass Spectrometry (GC-MS) 38

3 Gas Chromatography - Mass Spectrometry/Mass Spectrometry
(GC - MS/MS) vi3a

3% Gas Chromatography - Flame Photometric Detection (GC - FPD) w3a

3% High Performance Liquid Chromatography - Flame Photometric
Detection (HPLC - FPD) wa

38 High Performance Liquid Chromatography - Mass Spectrometry
(HPLC - MS) vi5a ’

8 High Performance Liquid Chromatography - UV Detector (HPLC - UV) w39

as A o a
TWNITDUNNTUATUALUA W ILTRU

. Aaesau (Chlordane)
CAS No.: 12789-03-6

3% Gas Chromatography - Mass Spectrometry (GC - MS) w3a

%3 Gas Chromatography - Electron Capiure Detection (GC - ECD)

% Gas Chromatography - Electrolytic Conductivity Detector (GC - ELCD) 130

3% High Resolution Gas Chromatography - High Resolution Mass
Spectrometry (HRGC - HRMS) wi3a

ad C A H
EMITUVINTUATUALNAN W TUTDIU

. \gunAned (Heptachlor)
CAS No.: 76-44-8

3% Gas Chromatography - Mass Spectrometry (GC - MS) w3

5 Gas chromatography - Electron Capture Detection (GC - ECD) wia

38 Gas chromatography - Electrolytic Conductivity Detector (GC - ELCD) %32

8 High Resolution Gas Chromatography- High Resolution Mass
Spectrometry (HRGC - HRMS) #3a

a C a
a‘ﬁmsawnimmuauuawmﬁu‘uau




wisfiwes

A3arshesned

wrsivnas

FonshAssn

.

<ag

wUmpges Sanlud
(Heptachlor Epoxide)
CAS No.: 1024-57-3

3% Gas Chromatography - Mass Spectrometry (GC - MS) w38

%% Gas chromatography - Electron Capture Detection (GC - ECD) #%a

38 Gas chromatography - Electrolytic Conductivity Detector (GC - ELCD) w3

35 High Resolution Gas Chromatography - High Resolution Mass
Spectrometry (HRGC - HRMS) %38

=i

a | a
1 nﬁauﬂﬂiumuquuawmﬁu‘uau

&. 8@ -0, o-lnAaelsiovisiu
(cis-1,2-Dichloroethylene)
CAS No.: 156-59-2

b N9 Ud-0,b-lnnaolslevdau
(trans-1,2-Dichloroethylene)
CAS No.: 156-60-5

@o. funu (Lindane; samma

Hexachlorocyclohexane)
CAS No.: 58-89-9

5
48 Gas Chromatography - Mass Spectrometry (GC - MS) u3a

% Gas chromatography - Electron Capture Detection (GC - ECD) vida
%3 Gas chromatography - Electrolytic Conductivity Detector (GC - ELCD) #3a

adl
o

3% High Resolution Gas Chromatography - High Resolution Mass
Spectrometry (HRGC - HRMS) w3a

ad a4 a
'Jﬁﬂ']i?]u“/lﬂillﬂ'JUﬂlNlJaW‘t'}LﬁU'UEIU

o. lnnaslsiimu
(Dichloromethane)
CAS No.: 75-09-2

oo, W13571A289 InAaalse

(Paraquat Dichloride)
CAS No.: 1910-42-5

35 High Performance Liquid Chromatography - UV detection (HPLC - UV) %30
7§ High Performance Liquid Chromatography - Mass Spectrometry/
Mass Spectrometry (HPLC — MS/MS) %38
3% High Performance Liquid Chromatography - Diode Array Detector
(HPLC - DAD) %38
3% Spectrophotometer ¥3a

as A =
1smsauwnwmuquuawmﬁwuau

<. endaluuiy
(Ethylbenzene )
CAS No.: 100-41-4

o, dlp3u (Styrene)
CAS No.: 100-42-5

@0, WATEARBLTIOVDAY
(Tetrachloroethylene)
CAS No.; 127-18-4

e,

inunzaaalsiuea
(Pentachlorophenol)
CAS No.: 87-86-5

38 Gas Chromatography - Mass Spectrometry (GC - MS) w38

35 Gas Chromatosgraphy - Electron Capture Detection (GC - ECD) wi3a

3% Gas Chromatography - Flame lonization Detector (GC - FID) w38

35 Gas Chromatography - Atomic Emission Detector (GC - AED) W3

33 Gas Chromatography - Fourier Transform Infrared Spectrometry
(GC - FTIR) %38

38 UV - Induced Colorimetry %3a

Fnsduiinsuntummaivifurey

oo. Wigbu (Toluene)
CAS No.: 108-88-3

olo. lnTnaalsevdduy
(Trichloroethylene)
CAS No.: 79.-01-6

o0, 6,6,0-MIAABLTBNY
{1,1,1-Trichloroethane)
CAS No.: 71-55-6

dsounsdszimadia (volatile O

rganic Compounds: VOCs)

@. LUy (Benzene)

CAS No.: 71-43-2

lo. AUDUIANTEARDLTF

(Carbon Tetrachloride)
CAS No.: 56-23-5

o @ o-lnaaalsdinu

(1,2-Dichloroethane)
CAS No.: 107-06-2

& oo InARDISIOVEAY

(1,1-Dichloroethylene) -
CAS No.: 75-35-4

3% Gas Chromatography - Mass Spectrometry (GC - MS) %38

35 Gas Chromatography - Photoionization Detector (GC - PID) w38

35 Gas Chromatography - Electrolytic Conductivity Detectors (GC - ECD) W38

% Vacuum Distillation - Gas Chromatography/Mass Spectrometry (VD -
GC/MS) wia

33 Direct Sampling lon Trap Mass Spectrometry (DSITMS) u?a

Frsduiinsumunuafwiiurey '

o o0 lnsAaalsainy
(1,1,2-Trichloroethane)
CAS No.: 79-00-5

& hilaraslsd
(Vinyl Chloride)
CAS No.: 75-01-4

ow. lvfiu (Xylenes)
CAS No.: 1330-20-7

") P
d139UNIEIUg

o tuuls (o) Tnu
(Benzo[alpyrene)
CAS No.: 50-32-8

3% Gas Chromatography - Flame lonization Detector (GC - FID) ¥39

48 Gas Chromatography - Mass Spectrometry {GC - MS) %58

38 Thermal Extraction - Gas Chromatography/Mass Spectrometry (TE -
GL/MS) vise ‘




wWisfiwed

ABnrshaset

3 Gas Chromatography - Fourier Transform Infrared Spectrometry
(GC FTIR) i
33 High Performance Liquid Chromatography - UV Detection (HPLC-UV) %38
38 High Performance Liquid Chromatography - Flame lonization Detection
(HPLC - FID) we

as ) a2
TBNTTUNATUATUAUNANELAUTOU

MsinenanIwiatnefiu

0. laurlus (Cyanide)
CAS No.: 71-43-2

3% Colorimetric with Manual Digestion w39

35 Inductively Coupled Plasma - Atornic Emission Spectrometry (CP — AES) Wi
8 Atomic Absorption, Furmnace Technique %38

33 Atomic Absorption, Gaseous Hydride %38

3% Atomic Absorption, Borohydride Reduction %38

as A o Py
1ﬁm‘iauwniumUﬂuuawmﬁu'ua'u

o. A%0 elob (PCB-126)
CAS No.: 57465-28-8

A% Gas Chromatography - Electron Capture Detection (GC - ECD) w3a
%% Gas Chromatography - Electrolytic Conductivity Detector (GC - ELCD) #3@
38 Gas Chromatography - Fourier Transform Infrared Spectrometry
(GC - FTIR) w30
3% Thermal Extraction - Gas Chromatography/Mass Spectrometry
(TE - GC/MS) vizo
38 Gas Chromatograph)-/ - Mass Spectrometry (GC - MS) #30
38 Gas Chromatography - Mass Spectrometry/Mass Spectrometry
(GC - MS/MS) u3e
FEmsduilnsumunuuaiviurey

FEr]

& b,ma,a AR
(2,3,7,8-TCDD; 2,3,7,8-
tetrachlorodibenzo -p-dioxin)
CAS No.: 1746-01-6

3% High Resolution Gas Chromatography - High Resolution Mass
Spectrometry (HRGC - HRMS) w38

aa 4 d o &
DM ITTURNTUATUANNANBLRUYDY

wisfiiaad AMYUSUTIT* NN szsiraniuinun*
(Parameter) (Container) (Preservative) (Holding Time)
o P a - - - 2 ] = a ar
Tavewin (eniulasdonsin | wandinviseunn waifunigaimgi om0 U
e uikazUsen) € + b pywaldoa
(Heavy Metals)

a | = a Y a 1
Tasilanydiaanannaui eI wiiduiigauugil mo TunaunsInSauRI981
(Hexavalent Chromium) & = b osdaldiyd | o TundnihnmsiwSendiedns

fl o a ar
Usan (Mercury) e ! LLmLﬁu'wqmmm oz U
€ + o pFaLdaa
a o f 1 o | e o o
ATIUNIHELMEeIY AU wiuiigaumgd oc Tu
{(Volatile Organic Compounds) & £ lo DIFLTBLEYA
¥ & u w A & [l 2 a Y or fl
ansfestuiindngivuasdnd Ui utiBuigumgl oc Junoumsadeusiedng
(Pesticides} € + o pamwalod | <o Tundsinnswisaudieng
o Y | & o - Y a ar 1
wule (1) nsu YW whaungamol o& Tunsunsndsufleg
(Benzolalpyrene) € = b avnwadud | o umiwinsstouiindis
R a i P a Y] o fl
loenlud (Cyanide) wanadnusou udiBuigamgll oc JunoumsseSeusiedng
€ £ v By ALTYE
coial o 2 A a w = o ]
WHY (PCBS) Pwuia uwiiBuigaungi o& TunouMsedausI0819
€ + o piwaded | <o Tundwiniswiundioetg
Py P | = P o ot @ f
o,on,0, - TR YU widuigamadl mo FunaunswSeusiagng

(2,3,7,8-TCDD)

& + o 03 waldoa

¢ Juvdeyhnswmsuusiedns

* Jrwavduauiiuifumu Test Methods of Evaluating Solid Waste, Physical/Chemical Methods

(SW-846) wapeimsiindfawindouuiiUszimaandgaisnn (United States Environmental Protection

Agency)
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List of Instrument Certificates for Environmental Quality Analysis

Spectrometer(ICP-OES)

Certification Date of Due date of
No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator
No. Calibration Calibration*
1 |Atomic Absorption CADMIUM Agilent Technologies AA240FS / MY13160001 Agilent Technologies Preventive Maintenance 30/1/2025 29/1/2026
Spectrometer COPPER (Thailand) Co.,Ltd. Checklist
LEAD
MANGANESE
MERCURY
NICKEL
TOTAL IRON
ZINC
2  |Atomic Absorption ARSENIC Perkin Elmer PinAAcle 900F / PFB20031902 Perkin Elmer Co.,Ltd. Preventive Maintenance 29/4/2025 28/4/2026
Spectrometer Report
3 |Analytical Balance FAT OIL AND GREASE Mettler Toledo AB204-S/FACT / 1129361010 United Analyst and 250422 1 BL0O02 25 23/4/2025 22/4/2026
Engineering Consultant Co.,
Ltd.
4 |Analytical Balance TOTAL DISSOLVED SOLIDS Mettler Toledo XSR205DU / C210685394 National Food 2502226-002-01 20/3/2025 19/3/2026
Institute,Ministry of Industry,
Thailand
5 |Analytical Balance TOTAL SUSPENDED Mettler Toledo XSR205DU / C009071872 National Food 2502226-001-01 20/3/2025 19/3/2026
SOLIDS Institute,Ministry of Industry,
Thailand
6 |Continuous Flow CYANIDE Skalar Analytical San++5000-02 / 182688 DKSH (Thailand) Ltd. WO-00074079 23/5/2025 22/5/2026
Analyzer(CFA) B.V,, the
Netherlands
7 |DO Meter DO Horiba LAQUA-DO210 / HE9M0021 Technology Promotion 25TW106 21/5/2025 19/5/2026
Association (Thailand-Japan)
8 |DO Meter BIOCHEMICAL OXYGEN YSI 5100 / 11B 101863 Technology Promotion 25TW29 18/2/2025 16/2/2026
DEMAND Association (Thailand-Japan)
9 |Inductively Coupled ALUMINIUM Agilent 5110 VDV(G8015AA) / MY8030001 Agilent Technologies Preventive Maintenance 4/11/2024 3/11/2025
Plasma- Optical Emission SILVER Technologies, USA (Thailand) Co.,Ltd. Checklist

United Analyst and Engineering Consultant Co., Ltd.

Certified Laboratory ISO/IEC 17025

(VAE)

Certificate Page 1 of 2




List of Instrument Certificates for Environmental Quality Analysis

Certification Date of Due date of
No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator
No. Calibration Calibration*
10 |Kjeltec Distillation Unit TOTAL KJELDAHL FOSS KT9 / 91905393 FOSS South East Asia 12875 5/7/2024 4/7/2025
NITROGEN
11 [pH Meter pH Horiba LAQUA-PH210 / HAOA0006 technology promotion 25CH606 271512025 25/5/2026
association (thailand-japan
12 |UV-VIS FLUORIDE Hitachi U-2900 / 21E22-009 DQE Services Co.,Ltd. SP25-001 3/1/2025 2/1/2026
Spectrophotometer
13 [UVIVIS CHEMICAL OXYGEN Hitachi U-5100 / 23A4-008 DQE Services Co.,Ltd. SP24-028 11/9/2024 9/9/2025
Spectrophotometer DEMAND
FORMALDEHYDE
PHENOLS

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

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

Certified Laboratory ISO/IEC 17025

Certificate Page 2 of 2




List of Instrument Certificates for Environmental Quality Analysis

Certification Date of Due date of
No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator
No. Calibration Calibration*
1 |Atomic Absorption CADMIUM Agilent Technologies AA240FS / MY13160001 Agilent Technologies Preventive Maintenance 30/1/2025 29/1/2026
Spectrometer CHROMIUM HEXAVALENT (Thailand) Co.,Ltd. Checklist
CHROMIUM TRIVALENT
COPPER
IRON
LEAD
MANGANESE
NICKEL
ZINC
2 |Atomic Absorption ARSENIC Perkin Elmer PinAAcle 900F / PFB20031902 Perkin Elmer Co.,Ltd. Preventive Maintenance 29/4/2025 28/4/2026
Spectrometer SELENIUM Report
3 |Analytical Balance TOTAL DISSOLVED SOLIDS Mettler Toledo XSR205DU / C210685394 National Food 2502226-002-01 20/3/2025 19/3/2026
Institute,Ministry of Industry,
Thailand
4 |Mercury Analyzer MERCURY NIC. Japan RA-4500 / 17780278 Coax Group Corporation Ltd. Preventive Maintenance 9/7/2024 8/7/2025
Report
5 |Incubator ESCHERICHIA COLI Binder KB400 / 20220000022479 Technology Promotion 24TM938 9/7/2024 8/7/2025
Association
(THAILAND-JAPAN)
6 |Inductively Coupled ALUMINIUM Agilent 5110 VDV(G8015AA) / MY8030001 Agilent Technologies Preventive Maintenance 4/11/2024 3/11/2025
Plasma- Optical Emission BARIUM Technologies, USA (Thailand) Co.,Ltd. Checklist
Spectrometer(ICP-OES) SILVER
7 |pH Meter pH Horiba LAQUA-PH210 / HAOA0006 technology promotion 25CH606 27/5/2025 25/5/2026
association (thailand-japan
8 |UV-vIS FLUORIDE Hitachi U-2900 / 21E22-009 DQE Services Co.,Ltd. SP25-001 3/1/2025 2/1/2026
Spectrophotometer NITRATE
SULPHATE
9  |Turbidity Meter (Portable) TURBIDITY (NTU) Oakton T100IR / 1120501017 Technology Promotion 24CH1115 6/9/2024 5/9/2025
Instruments(China) Association (Thailand-Japan)

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

United Analyst and Engineering Consultant Co., Ltd. (UAE) Certificate Page 1 of 1

Certified Laboratory ISO/IEC 17025



List of Instrument Certificates for Environmental Quality Analysis

Electrode

Ministry of Industry, Thailand

Certification Date of Due date of
No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator
No. Calibration Calibration*
1 |Atomic Absorption ARSENIC (dry weight) Agilent Technologies AA240FS / MY13160001 Agilent Technologies Preventive Maintenance 30/1/2025 29/1/2026
Spectrometer CADMIUM (dry weight) (Thailand) Co.,Ltd. Checklist
CHROMIUM TRIVALENT (dry
weight)
COPPER (dry weight)
IRON (dry weight)
LEAD (dry weight)
MANGANESE (dry weight)
MERCURY (dry weight)
NICKEL (dry weight)
ZINC (dry weight)
2 |Atomic Absorption SELENIUM (dry weight) Perkin Elmer PinAAcle 900F / PFB20031902 Perkin Elmer Co.,Ltd. Preventive Maintenance 29/4/2025 28/4/2026
Spectrometer Report
3 |Inductively Coupled ALUMINIUM (dry weight) Agilent 5110 VDV(G8015AA) / MY8030001 Agilent Technologies Preventive Maintenance 4/11/2024 3/11/2025
Plasma- Optical Emission BARIUM (dry weight) Technologies, USA (Thailand) Co.,Ltd. Checklist
Spectrometer(ICP-OES) SILVER (dry weight)
4 |pH Meter and pH pH (1:1) Mettler Toledo pH S20 SevenEasyTM / 1231155210 National Food Institute 2501844-001-01 24/2/2025 23/2/2026

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

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

Certified Laboratory ISO/IEC 17025

Certificate Page 1 of 1




TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

flac-mrA
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES < .
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOX 10250

TEL.0-2717-3000-29 FAX 0-2719-9484

Certificate of Calibration

Equipment :
Manufacturer ;

Model :

Serial No. :

ID No. :

Condition As-Received:
Received Date :
Calibration Date :

Reference :

NSC-TISLTI817028
CALIBRATION 0008

Cert.No.: 25CHB06
Page.: 10of3

pH Meter

Horiba

LAQUA-PH210

HADAD006

UAE.EFM.006/2563(EFM.pH.06/03)

Used Item

26 May 2025

27 May 2025

2505-0796WSC-1

0/ PASS

O NOT PASS

o

Submitted by : United Analyst and Engineering Consultant Co.,Ltd.
3 Soi Udomsuk 41, Sukhumvit Road,

Bangchak, Phrakhanong, Bangkok 10260

Ambient Temperature :
Relative Humidity :
Calibration Procedure :

(25 + 25) °C

(50 = 15) %

In - house method

- CP-CHS5 by direct measurement with DC voltage
standard and direct measurement with

cerlified reference material (CRM)

- CP-CHB8 by comparison with temperature  standard

Calibrated by : Warakorn Lerngagtrakul

Sty
Approved by : W’F
Approved Signatory

() Chakrit Waewwanjua
() Ponpan Paipim
(V') Saithip Meangmai

Issue Date : 28 May 2025

The Uncertainties are for a probability of appr 95%

This certificate may not be repraguced otter than in full. excopt wilh the prior written
Approvat of the head of Gorporate Services 3 - Equipment Calibration and Testing Services

f@\

Cert.No.: 25CHB06 Cert.No.: 25CH606
Page.: 20of3 Page.: 3of3
Condition of this calibration result Calibration Results
1. Reference Standard Instrument Function : pH Measurement
Instrument Serial No.  |D No. Cert. No. Due Date Performing three buffers standard curve by using buffer nominal pH (4,7)(7,10)
1) Document Process Calibrator 54030048 130RC116  24E2759 25 Aug 2025 Unit Under Standard pH Actual pH | Actual mV | Uncertainty of | Coverage
2) Ref. Standard Thermometer 4962054 110RCO44 241757 14 July 2025 Calibration Buffer Solution Reading Reading |pH Measurement| factor
- This measurement result is traceable to Si throught Technology Promotion Association (Thailand - Japan) (mV) (£) k
2. Certified Refe Materi pH Electrode 4.007 4.01 1817 0.0071 2.00
ertified Reference Materials The measurement results are traceable to SI through Hach Lenge GmbH Lid. SN QE2MO158 7.000 7.00 64 0.0085 200
Deutsche Akkreditierungsstelle, Accredited No.D-RM-15184-01-00 7000 7.00 65 0.0092 2.00
1 The measurement results are traceable to S through CPA chem Ltd., 10.010 10.00 -168.7 0.0095 2.00
Deutsche Akkreditierungsstelle, Accredited No.D-RM-15184-01-00
Buffer Sol Manuf AR Exii d Function : Temperature Measurement
uffer Solutiol anufacturer ot No. xp. date
Sutiet soution (*) Without adjustment
pH 4.007 CPA chem 1086665 18 Jan 2027 . .
47000 Hach L Cmbh Mo Dec 2026 This equipment was connected with Temperature Probe;
g lach Len 02
i epn 9: . ° - Model : 4652-10D
1066686/ 1
pH 10.010 chem 6669 8 Jan 2028 _ Serial No. - Q020159
3. This certificate is valid only 1o the item calibrated on date and place of calibration. Dimension of probe
- : 03 b
Calibration Results Length =l
- Diameter : 16 mm.
Function : mV Measurement N T
-1 ion Depth : mim.
Performing curve by D Process C at pH (4,7)(7,10) MMOMSIon DORM © el
Nominal | Standard Uncertainty of Coverage Calibration Standard uuc* o Uncertainty of | Coverage
Unit Under Value | Voltage Actual Reading Measurement factor Point Temperature Reading L measurement factar
Calibration Input o o s ° s
P (:mV) A (°c) (°c) (°c) (°c) (x°C) k
pH mV my pH
pH Meter 4.00 177.48 1775 4.01 0.058 2.00 15.0 15.002 15.0 -0.002 0.13 2.00
S/N.: HAOAO008 7.00 0.00 0.0 7.00 0.058 2.00 300 30.003 300 0,003 0.13 2.00
7.00 0.00 0.0 7.00 0.058 2.00 45.0 45.003 45.0 -0.003 0.13 2.00
10.00 -177.48 -177.4 10.01 0.058 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 95 %.

-o0o-
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES
5344 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLUANG BANGKOK 10250

Certificate of Testing

Equipment :
Manufacturer :
Model :

Serial No. :

ID Mo. :
Received Date :
Test Date :
Reference :
Submitted by :

Laboratery Condition :

Test Procedure :

Tested by :

Approved by :

()} Chakrit Waswwanjua
{ ) Ponpan Paipim
() Saithip Meangmai

Issue Date :

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

Cert.No.: 25TW29
Page.: 1 of 2

DO Meter

YsI

5100

11B 101863

UAE WAD.004/2554
14 Fabruary 2025
17 February 2025
2502-04730DSC1

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

Temperature {25+ 5)°C

Humidity (50 +20)%

In - house method @ CP-CHZ

by G i Techni with Azide Modif Method

Walalak Sirithean

SJ‘WF

Approved Signatary

18 February 2025
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Cert.No.: 25TW29
Page.: 2 of 2

Condition of this result of calibration

1. Reference Standard Instruments :
This cartification is traceable to the Intemational System of Unit through the reference standards

y of ial Calil Center, T y Pr iation (Thailand-Japan),
Instruments Serial No.  ID No. Certificate No. Due Date
1. Burette - 130BU10 23CG1172 22 Mar 2025
2. Balance 14233821 110RCO01 24MM131 04 July 2025
2. Standard Material :-
Material Manufacturer Lot.No. Assay
Sodium Thiosulfate 5-Hydrate AR KEMAUS 2203182447 09.6%
Result : Dissolved Oxygen Meter Adjustment With Air 100 %

Dissolved Oxygen Probe No.: 24F100202

Titration Method DO Meter
Standard Deviation
(Azide Modification Method) Reading
(mgiL) (mg/L) (mgL)
B.22 822 0.0055

This report was certified only for the instrument we tested. |t is allowable to use for study
Intend to use for advertising and referral purpose is prohibited. This report may not be  reproduced
other in full, without written approval of the |aboratory

nanslumuny

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250

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

Cert.No.: 25TW106
Page.: 1 of 2

Certificate of Testing

Equipment : DO Meter

Manufacturer : Horiba

Model : LAQUA-DO210

Serial No. : HE9M0021

ID No. : UAE.EFM.014/2563 (EFM.DO.03/63)

Received Date :
Test Date :
Reference :
Submitted by :

Laboratory Condition :

Test Procedure :

Tested by :

Approved by :

() Chakrit Waewwanjua

() Ponpan Paipim

/) Saithip Meangmai

Issue Date :

20 May 2025
21 May 2025
2505-0605WSC-3

United Analyst and Engineering Consultant Co.,Ltd.

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

Temperature (25+5)°C

Humidity (50£20)%

In - house method : CP-CH9

by Comparison Technique with Azide Modification Method

Walalak Sirithean

St

Approved Signatory

23 May 2025



Cert.No.: 25TW106
Page.: 2 of 2

Condition of this result of calibration

. Reference Standard Instruments :

This measurement result is traceable to the International System of Unit through the reference standards

laboratory of Industrial Calibration Center, Technology Promotion Association (Thailand-Japan).

Instruments Serial No. 1D No. Certificate No.
1. Burette - 130BU10 25CG1126
2. Balance 14233821 110RC001 24MM131
2. Standard Material :-
Material Manufacturer Lot.No. Assay
Sodium Thiosulfate 5-Hydrate AR KEMAUS 2203162447 99.6%

Result : Dissolved Oxygen Meter Adjustment With Air 100 %

Dissolved Oxygen Probe No.: 9K2HO0067
Titration Method DO Meter
Standard Deviation
(Azide Modification g
(mg/L) (mg/L) (mg/L)
8.22 8.21 0.0055

This report was certified only for the instrument we tested.lt is allowable to use for study
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

-00o0-

Equipment : DO Meter with Sensor Cert. No.: 25.M88
Condition As-Received :  Used Item Page.: 2 of 2
Reference : 2505-0605WSC-4

Procedure Used :-
Calibration were conducted using in-house calibration procedure CP-OT01 according to comparison with
Industrial Platinum Resistance Thermometer ( IPRT ) into Temperature 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
1) Digital Thermometer 2188080 2411022 TPA
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 connected with thermistor sensor , S/N.: 9K2H0067

Due Date
17 Sep 2025

Due Date
18 Mar 2027
04 July 2025

Calibration| Immersion Standard uuc* 4 Coverage
Point Depth Temperature Reading Error Uncertainty. Factor
(C) (mm) (C) (C) (°C) (+°C) k
15.0 100 15.005 15.0 -0.005 0.16 2.00
30.0 100 30.009 30.0 -0.009 0.16 2.00
45.0 100 45.005 45.0 -0.005 0.16 2.00

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 %.

-o00o-

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES e g
534/4 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLUANG BANGKDK 10250 " 3

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

TEL0-2717-3000-

20 FAX.0-2719-8484

WBC-TESITIBATH2S
CALIBRATION D308

Certificate of Calibration

Cert. No.: 25LM88
Page.: 1 of 2

Equipment : DO Meter with Sensor

Manufacturer : Horiba

Model : LAQUA-DO210

Serial No. : HEOM0021

ID No. : UAE.EFM.014/2563(EFM.DO.03/63)

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

Location : TPA On Site Calibration Laboratory

Received Order : 20 May 2025

Calibrated Date : 22 May 2025

Ambient Temperature : (26+10)°C

Relative Humidity : (50+£30) %

AC Line Voltage : (220:22)V

Calibrated by : Preecha Hiahib

Un C)W i
Approved Signatory

Approved by :

() Chakrit Waewwanjua
() Suwit Imjai
(v/) Kunchit Promprat

Issue Date : 28 May 2025

The U inties are for a confid probability of approximately 95%

This certificate may nat be reproduced other than in full, excapt with the prior written
Appraval of the head of Comporats Services 3 : Equipment Calibration and Tasting Services.

FOS5 South East Asia
3388 Sirinrat Building, 25th — 26th Floor, Unit No. 3388/90,
fiama IV Road, Klangton , Klongtoey, Bangkok, Thalland 10110

FOSS

Customer Service Report | Report No.: | 12875 |
-t ~ 2024 4
I Date: I Jotty S, 202 I Customer: I AE
I Job No.: ] 5335 I Address: ] En,;!z,,l-:
[ tnstrument: ] erd Destillfer I Serial: ] Uity 303
el Ta Customer (Hrs) Labour {Hrs Travel From Customer (Hrs)
Start Oy .20 1 0n. 70 T30 )
Finish T"?c" [ERED 5 [ &2 15
Job Type
Application Special Standard
Distributor Courtesy Visit Installation Training
Digital Service PhA Onboarding Quote In House
Internal Warranty Repair PM *
Sales Support Remote Health theck Visit
Smartcare Smartcare Pro Fosscare x
PMA Type
Smartcare Advance Fosscare Pro WA
Details of Work / Test
— V-
=Wl Clede . 7
+ Vo [enk | al
® Vo demans |3
=) )
— O 1 KiT ¥4 et —ak
= Fimelim  Chaf - ;
+ Dilgtin FiwmlL = [
» Aleeli Sanl o 51 L Y DOeoe
2 Oegefver N/A = Netule I’
-+ Mepm Drein &
Bl = . Hecoon), = 1007 &D > =
Folow @ L] Foo llorw L
Instrument Ready for Use | oK | | Not OK* |
Part No: Batch Description aty
E 6100701 O%.04- 2208 | P kit Keltee T Syl aFor Fi
| eonfirm this report is accurate and complete
Signed FOSS {44/ ‘wd"" Sigred Customer e g
Name fhrmeit /N avewit Name
1 Email: | | Customer Contact.: | B
*Remark:

endasluenua




PN
u United Analyst and Engineering Consultant Co., Ltd. pE= United Analyst and Engineering Consultant Co,, Ltd.
e 3 Sol Udomsuk 41, Sukhurmvit Road, Bangchak, Phrakhanong, Bangkok 10260 @ e e 3 5oi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
Sviran o suers Tel.0 2763 2828 Fax D 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com a1 s Somsunoans ey mren TeL) 2763 2828 Fax 02763 2800 com E-maik
n o . Certificate No.: 250422-1-BL002-25
Certificate of Calibration "
Code No. BLOD2-25
Certificate No,: 250422-1-BL002-25
Page: 2 of 3
Code Mo.: BLO0O2-25
Page: 1af 3 Equipment: Electronic Balance Manufacturer; Metiler Taledo
Model: ABPDA-S/FACT Readability: 00001 ¢
; . N Serial No.: :
Customer Name: United Analyst and Engineering Consultant Co., Ltd. i sl DR BARWASNC/2ne2
. ; Max. Capacity: 220
Address: 3 5Soi Udom suk 41, Sukhumvit Rd., Bang Chak, Phar Khanong, Bangkok 10260 ik -
Calibration Date: April 23, 2025
Condition As-Received: In Condition
Equipment: Electronic Balance
Manufacturer: Mettler Toledo Lo ton s Sapmen:
Condition of This Result of Calibration;
Model: ABZ04-5/FACT
1. Calibration Method: This Instrumant was callbrated by method LAE.CR.CAL 006 In-House Method based on UKAS Lab 14 ; 2022
Serfal No.: 1129361010 2, Raferance Standrads:
Asset No. : LAE WAS.0012/2552 Reference Standard: Madel Serial Mo, Calibrated By Certificate Mo, Traceability Due Date
Standard Weight Class E2 (ML) Imgtodky  ET49109122 AMARL 25009259 Mettier Toleda 21-Jan-27
Building :  N/A Floor : 1 Room : 107 Standard Weight Class F1 iOML] imgto20g 11119512 AMARD 20013840 Mtar Tolada 04-Fei26
Instrument Madel Serial Mo, Calibrated By Certificate Mo, Traceability Due Date
Received Date: April 22, 2025 Tharma-Hygro-Bara Meter MHE-38250 MRAEAST SUCCESS 5G-H-D09OTAET Success Gatewsy 21-How-25
Diits of Callatios Apil 23, 2025 Thermo-Hygro-Bara Meter MHE-SBZ50 CABAST TRA 259795 PA pL
3, This certification Is traceable to SI Unit
Calibration Conditions: Temperature 228°¢ to 234 °¢
4. This certification was certified anly for the indtrument we calibrated
Humidity 54.8 % to 68.9 % 5. This result of calibration wae found accurate as show on date and place of calibration onty.
Pressure 756.6 mmHg to 758.2 mmHe &, Through the reference standard Labaratory of AMARC 25-009359 Callbration 0152
Calibraton Result:
Calibrated by: Sakkarin Srirahang L P - Ry
Momingt Value (g) | Standard Deviation of Reading (g I
200" | 0.000045 |
Approved by: Suwit Chotriok Signature: g@g, i 5 ek i
A mass of 100 gwas placed and moved to various pasitian on pan
Tha Balance reading obtained s ghven in the table.
Issued Date: April 25, 2025
s,
Nate : 1) The Uncertainties are for a confidence probability of approximately 95% Q-' )-
2) This Certificate is valid anly to the item calibrated on date and place of calibration.
\,
3) This Certificate is isswed in accordance with the conditions of accreditation granted by the Thai Laboratory Accreditation D
Scheme which has assessed the measurement capability of the laboratory and its traceability to recognized naticnal
standards and to the units of realized at the ing national standards laboratory, This certificate
may not be reproduced other than in full except with the prior witten approval of the United Analyst and Engineering : 2 L4 4 # Maximum
Caonsultant Co.Ltd. (UAE} [£1] [£1] g (4] [£1] Difference (g)

lﬂﬂm1\wﬂqum 100.0000 99.9996 99.9997 100.0003 100.0005 0.0005 lﬁnm1\1“ﬂ%@,

Ay,

e,
il -t

e
UAE United Analyst and Engineering Consultant Co,, Ltd. %

3 50 Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Banghkok 10260 ESNSsELUTRAYA0EIDsSO LSS

2 Tel0 2763 2628 Fax 0 2763 2600 www.uaeconsultant com E-mail; uaeguasconsultant com i e AUELSMSHEOUIUBIMS 383 MNSSUa TS 770N
v i rary . el b T
ok A e e e R 4 Py
Certificate Ho.: 250422-1-8L002-25
S e Calibration Certificate
Equipment: Electronic Balance Manufacturer:  Mettler Toledo
Model: AB204-5/FACT Readability: 0.0001 ¢ Certificate No.: 2502226-001-01
Serial No.: 1129361010 1D No: UAEWAS.002/2552 Client name: UNITED ANALYST AND ENGINEERING CONSULTANT €O.,LTD.
Max. Capacity: 220¢ Address: 3 Soi Udomsuk 41, Sukhumvit Road,
Calibration Date: Agril 23, 2025 Bangchack, Prakhanong, Bangkok 10260
Calibraton Result: (Continued)
Calibraton Range: 0-200¢g Papstaid
Calibraton Adjustment: Internal Calibration .
Equipment: Electronic Balance
3. Emer of indication from nominal or conventional mass value:
Hominal Value Reference Value Indication Correction Uncertainty Coverage Factor Manufacturer: METTLER TOLEDO
2 g o) 0] £ me) k
Unload 0.0000300 0.0000 0.0000 0.10 203 Model: ASR205DU
001 0.0100025 0.0095 0001 0.10 205
0.05 0.0500056 0.0500 0.0000 0.10 205 Serial No.: C009071872
01 0.1000012 0.0999 £.0001 0.10 205
05 0.5000133 0.5000 0.0000 010 205 ID No.: UAE.WAO.012/2563
1 1,0000105 1.0000 0.0000 010 2.05
10 10.000010 10,0004 0.0000 0.11 204 Order No.: 02226
a0 A0.000076 40,0000 0.0000 0.14 200
50 50000056 50,0000 0.0001 013 200 Operation No.: 2502226-001
a0 B0.000107 80.0000 0.0001 018 200
100 100.000109 95,5959 0.0002 017 200 Date of Receipt: 19 March 2025
i: :::::::5 :::2: Zzz ::i :‘Z Date of Calibration: 20 March 2025
160 160000175 159.9697 0.0005 0.26 200
= Ao il o 20 i Calibrated by  mMr.vothin Charoensuk Approved by b N
4. Effect of Tare test Seientist ( Mr.Pheraphat Tuanjit )
T"“;;"“ ““{:’a” '""'f;""" c“"t';i"" Manager, Division of Calibration Laboratory
TR pEp PP Date of Issue: 25 March 2025 for the Team
40.000076 39.9998 0.0002 The inties are for a of 9550
100 0.000066 59.9997 0.0003 This Certificate i issued in accordance with the conditions of accreditation granted by the Thai Labaratary Accreditation Scheme
80.000107 79,9999 0.0002 whith has assessed the measurement capability of the laboratory nd its tracesbility to recognized national standards and to the
units of measurement realized at the correspanding national standards laboratory. This certificate may not be reproduced ather
100000168 100.0004 -0.0003 than in full except with the prior written approval of the Naticna! Food Institute.
Bemark:

The repart uncertainty of measurment was based on standand uncertainty multiplied by coverage factar k, providing lﬁﬁm}w“mw

o—--o-End-0—o
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Vot inuy Foad el Labaratory Sendce Cerfer CALIBRATION 0081 Food Induatnal Laboratory Servce Center ERERRSN hoE
Certificate No.: 2502226-001-01 Certil No.: 001-01
Equipment: Electronic Balance Manufacturer:  METTLER TOLEDO Equipment: Eectronic Balance Manufacturer:  METTLER TCLEDO
Madel:  %SR2050U Resolution:  D.00001 g / 0.0001 Model: XSRA050U Resolution: 000001 g/ 0.0001 g
Serial No.: 009071872 1D No.: UAEWADD12/2563 Sarial No.: CO09071872 1D No.: UAE WAD.D12/2563
Capacity: 82g/220g Capacity: 82/ 220 g
Date of Calibration: 20 March 2025 Page 2of 4 Date of Calibration: 20 Maron 2005 Page 3of 4
i Conditi Amient : 212 + 06 T Relatve Humidity: 48+ 35 % Calibration Results:  (Continued)
Place of Calibration: 208 Bakznce Room, UNITED ANALYST AND ENGINEERING CONSULTANT CO, LTD. Calibration Range: 080 g
Condition of Equipment: Good Condition
q_ P Calibration Adjustment: Internal Calibration
Condition of This Results of Calibration: !
P : e b Mo o R b 14 3 3. Departure from Nominal Value: (Range: 0 - B2 g ; Resolution: 0.00001 g )
2. Reference Standards:
Reference Standard Model Serial No. Calibrated By  Certificate No. Due Date Hemnal Value Standard Valug #mrage Reading Carrection Uncertainty Caverage Factor
Stanclerd Weight Class E2 1my o 2009 ESO5567572 T M2A041005 19 Agril 2025 L o} { 9 (9} ipeny [ | &
Instrument Madel Serial No. Calibrated By Certificate No. Due Date unigad 0.000000 0.00000 0.00000 0.0000089 2.00
ThermerHygro Meter B08-HL NFLBTH 017723 Qulity Reborn QRZ5-0542 10 February 2026 e T i S bt s
3. This certification s tracestie to ST UNIT
0.005 0.005002 0.00500 2.00000 0.0000054 200
4. This certificate was certified only for the instrument we calbrated, v
.01 1 A |, 000K i .|
5. This result of cabibration wes found acourate as shown on date and place of calibration only. - — - Sl L
Calibration Results; 008 0.049996 005000 2.00000 00000098 200
1. Repeatability of Reading: 0.1 0100011 010000 0.00001 0.000011 200
0.5 0500016 050000 0.00002 0.000014 200
Nominal Veke [ g ) Standard Deviation of Reading (9} 1 1.000003 100001 -0.00001 0.000016 200
L] Ll 2 2000023 2.00005 -0.00003 0.000017 200
L] 8100002 5 5.000015 500005 -0.00003 0.000021 2.00
100 00000000
10 10.000009 1000005 000004 | 0.000026 2.00
00 0.0000000
2. Off-Center Error: 0 20.000030 000012 -0.00009 0.000037 200
& miass of 100 g was placed and moved to varkus pasition an pen. 30 SLIRNES, £obl s O L] 20
The balance reading chotained is Given in the table. e 50 50.000028 5000014 -0.00011 0000068 2.00
i 1] BD.000067 5000020 -0.00013 L0001 2.00
LY
it 2 3 4 5 & (Maimum Difference}
{9 g J1¢ e >f¢ o 1 @ 310 9 3} L ()

100001 | woo.o00s | 00001 | woo0or | wooon | 1vooons n.0001
or M.

. Ll
FEEMrEsUTRILALS0SEaaniUa s EL a FeannssuuBLUNYadEDaanLEInIS z =
ALELSNISASIUUEN s HNssUS s '?f/:‘\“‘kg AUk ST EOLIQUE MegeT NSSUS S ';r//._‘hf;\\\\?
= N = A
et ot ramne. FEUNEASNCN fOr NCUSME Oeveiopment National Food instrute gl R TR e e v OGN o kil ot Nafioral Food insti te el WSE-TISITIS 17026
wry ol insuaery Foad Incusimal Laboratary Senee Center CREERATION big1 : IR et N, sl Seioe Leniey T -

Calibration Report Calibration Certificate

Certificate No.: 2502226-001-01 Certificate No.: 2502226-002-01
Equipment: Eloctranic Satance Manufacturer:  METTLER TOLEDD Client name: UNITED AMALYST AND ENGINEERING CONSULTANT CO.,LTD.
Model:  XSRA0SDU Resolution:  0.00001 g / 0.0001 g Address: 3 Soi Udomsuk 41, Sukhumvit Road,
Serial No,: CIOS071672 ID No.: LAE.WNO.012/2563 Bangchack, Prakhanong, Bangkok 10260
Capacity: 82g/220g
Date of Calibration: 20 March 2025 Page 4 of 4 Page 10f 4
Calibration Results:  (Continued)
Calibration Range:  >80-200 g Equipment: Electronic Balance
Calibration Adjustment: Intermal Calibration
3. Departure from Nominal Value: (Range: >80 - 200 g ; Resolution: 0.0001 g ) Manufacturer: METTLER TOLEDO
Nominal Vaue Standard Value Average Reading Carrection Uneertainty Coverags Factar Model: XSR205DU
{31 [ ] Lo} L g} [+ g ) &
9 9000010 20,0002 -0.0001 0.00015 200 Serial No.: €210685394
100 10000005 100.0001 0.0000 0.00016 200
110 110.00007 110.0001 0.0000 0.00017 200 1D No.: UAE.WAD.010/ 2565
120 12000009 120.0002 -0.0001 a.00018 200
130 130.00010 130.0002 00001 A.00019 20 Order No.: 2502226
130 14000013 140.0002 0.0001 0.00019 200
150 150,00009 150.0002 0.0001 a.00021 200 Operation No.: 2502226-002
160 160.00010 160.0002 0.0001 0.0007 200
1m0 170.00012 17,0002 0.0001 a.00023 200 Date of Receipt: 19 March 2025
0 200.00013 200.0002 2.0001 000025 200

Date of Calibration: 20 March 2025

Calibrated by  mMr.Yothin Charoensuk Approved by dr N

Scientist { Mr.Pheraphat Tuanjit )
Manager, Division of Calibration Laboratory
Date of Issue: 25 March 2025 for the Team
The are for a lity of 95%
. g This Certificate is issved in sccordance with the conditiors of accreditation granted by the Thai Laboratory Accreditation Scheme
The rted f based i
level dmnﬁd::nf up:r“;r:ﬂ.qgsnw?"mm o i e (e which has assessed the measurernent capability of the laberatory and its traceability to recognized national standards and to the

g units of measurement realized &t the corresponding national standards laboratory. This certificate may not be reproduced other
-------- -- End -----=---- 40' M_ h ﬂ;“ than in full except with the prior written approval of the National Food Institute.
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Calibration Report

Certificate No.: 2502226-002-01
Equipment: Electronic Balance Manufacturer;  METTLER TOLEDO
Model:  %SRA050U Resolution: 000001 g/ 0.0001 g
Serial No.: C210635394 IO Mo.: LAE WAL 01565
Capacity: 82g/220g
Date of Calibration: 20 March 2025 Page 2of 4
Conditi Ambignt 72 + 06 T RelsveHumidity: 48+ 35 W

Place of Calibration: 208 Balance Room, UNITED ANALYST AND ENGINEERING COWSULTANT CO.LTD.
Condition of Equipment: Good Candition

Condition of This Results of Calibration:

1. Cailbration Method WFT Method W-MADDL  In-House Method based on UKAS Lab 14 : 2019

2. Reference Standsrds:

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

Standard Weight Class E2 1mg to 200g B505567572 TCS MZ4041005 19 April 2025
Instrument Model Sarial No. Calibrated By  Certificate No, Due Date
Themno-Hygro Meter 606-H1 NFLETH 017/23 Quality Reborm QR25-0542 10 February 2026

3. This certification is traceable to SI UMIT

4. This certificate was cerified anfy for the instrument we calibrated.

5. This result of calibration was found accurate as showm on date and place of calibration anly.
Calibration Results:

1. Repeatability of Reading:

Nominal Value (g } Standard Dewiation of Reading fag}
% 0.0000042
B0 0.0000042
100 0.000000
200 0.000000

2, Off-Center Error:
Amessed 100 g was placed and meved to various pasition an pan.

The balance resding obtained is given in the table. S A
el I @ ,a’l ©) \GJ\
¢ [o ] (G N
o Y ey
g 0 0
1 2 3 4 5 6 (Maimu Difference)
£ o )fC p)lC o dlC p3dlf p Lop ) {9 )
100.0001 | 1000001 | son.0oon | sooooor | o000 | sop.0001 0.0000

SN
gEamNssULRULNAdSEIaan ILa M E L X
AuEiuSTEAsuUEN EgEs mNSSUEMTS ";,I&//'-:\-\“-\‘\“‘-“
Foundaton for indusemial Developmert Nahonal Foad insiite ot e i
Food rdusmal Lakeratory Serice Center e, naee
Calibration Report
Certificate No.: 2502226-002-01
Equipment: Electranic Balance Manufacturer:  METTLER TOLEDO
Model:  XSR2050U Resolution:  0.00001 g/ 0.0001 g
Serial No.: (210685354 ID No.: UAE.WAOD10/2565
Capacity: 8lg/2i0g
Date of Calibration: 20 March 2025 Paga3old
Calibration Results;  (Continued)
Calibration Range; 080 g
Calibration Adjustment: Internal Calibration
3. Departure from Nominal Value: (Range: 0 - 82 g ; Resolution: 0.00001 g )
Nominal Value Standard Value Average Reading Camnction Uncertainty Caverage Factor
Lo {1 L9} {g) (¢ g ) L3
Uniozd 0.000000 0.00000 0.00000 0000087 2.00
0.001 0001003 0.00100 0.00000 00000050 2.00
0.005 0005002 0.00501 000001 DO0000SE 2.00
0.01 0010003 0.01002 -0 00002 00000089 2.00
0.05 0.0499% 0.05001 000001 00000056 2.00
0.1 0.100011 0.10002 000001 0000011 200
05 0.500016 0.50004 000002 0000014 200
1 1.000003 1.00005 000005 0000018 200
2 2.000023 2.00005 000004 0000017 200
5 5.000015 5.00006 000005 0.000020 200
10 10.000009 10.00005 -0.00004 0.0000%6 200
20 20.000030 20.00007 -0.00004 0.000037 200
30 30.000039 30.00009 -0.00005 0.000050 200
50 50.000028 50.00008 -0.00005 0.000058 200
80 B0.000067 B0.00013 -0.00006 0.00011 200

e,
o ey
S
ST
SIM z
SAsmnssUTELLA0EIDaar LIS = -
AUEUSMEAauUOUENIS3Ea IMNSSUETIMS "4,/"?_‘\_‘?&\3:
o, e
Fourdaron for indusiial Development National Food Instiure it L Py
Food Indusial Lsboratory Senice Cerer cﬁlmﬂa‘ ﬁ1

Calibration Report

Certificate No.: 2502226-002-01
i Manufacturer:  METTLER TOLEDD

Model: ¥SR20S0U Resolution:  0.00001 g / 0.0001
Serial No. CHO6H53%4 10 No.: LIAE WAl D10/2565
Capacity: B2g/220g
Date of Calibration: 20 March 2025 FPage 4 of 4
Calibration Results:  (Continued)
Calibration Range:  =80-200 g
Calibration Adjustment: Internal Calibration
3. Departure from Nominal Value: (Range: =80 - 200 g ; Resolution: 0.0001 g )

Nominal Value Standard Value Awerage Readng Cormection Uncertainty Coverage Facior
{93 [ g1 { g 3 Cof {+ g ) 3
50 5000010 20.0002 -0.0001 0.00015 200
100 10000005 1000001 0.0000 000016 200
110 110.00007 110.0002 -0.0001 o.00017 2.00
170 120.00009 120.0002 0.0001 000018 200
130 130.00010 130.0002 A0.0001 000015 200
140 140.00013 140.0002 -0.0001 2.00015 200
150 150.00009 150.0002 0.0001 2.00021 200
160 160.00010 160.0002 40,0001 2,000 200
170 170.00012 170.0002 0.0001 2.00023 200
00 20000013 200.0002 -0.0001 0.0007% 200

The reparted uncertainty of measuremant was based on & standard uncertainty multiplied by & coverage factor & , providing &

o N.W

level of confidence of approximately 95 %.

CrossLab

From Insight 1o Outcome.

Agilent 55 240 280 Series Atomic Absorption
Spectroscopy Systems

Preventive Maintenance Checklist

Agilent Preventive Maintenance provides factory recommendead service for your analytical
systems to assure reliable operation and the accuracy of your results.

Delivered by highly trained and certified service engineers using genuine Agilent parts and
supplies, Agilent Preventive Maintenance provides everything you need to reduce unplanned
downtime and keep your systems operating at their peak. This checklist will be completed &t the
end of the service and provided to you as a record of the installation,

Note: While non-current production A4 instrurment and or accessory models are not covered
specifically in this document it can be used as a basic reference,

For more information about Agilent Technologies services please visit our web site using the
following URL  httpi/fwww.agilent com/fen-us/services

Introduction

Customer Information

1 Customers should provide all necessary operating supplies upon request of the engineer.

2 A customer representative should be available to the engineer while performing the preventive
maintenance procedures,

3 Any parts, notincluded in the Parts Lists section of this docurment, are not part of the
recommended Preventive Maintenance service, nor are they included in the price of this
service.

4 If a system requires the use of extra or special procedures and/or parts for the maintenance
service, then these must be ordered separately and charged as & repair, which may incur
additional costs.

Revigion: 10000, Issued: Novermiber 2021
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Instrument Preventive Maintenance Checklist

Important Customer Web Links

«  For more information about Agilent Technologies senvices, please visit our website using the
following URL: http://www.agilent.com/en-us/products/crosslab-instrument-services/ service-
repair

» Toaccess Agilent University, visit http://www.agilent.com/crosslab/university/ to learn about
training options, which include online, classroom and onsite delivery.
Atraining specialist can work directly with you to help determine your best options,

» Auseful Agilent Resource Center web page is available, which includes short videos on
maintenance, quick lists of consumables for new instruments, and other valuable information.
Check out the Resource Page here: https://www.agilent.com/en-us/agilentresources

+ Need technical support, FAQs, supplies? - visit our Support Home page at
httpy/fwww agilent.comysearch/support

« Get answers. Share insights. Build connections:
Join the Agilent Community at https.//community.agilent.com/welcome

Service Engineer's Responsibilities

« Contact the customer and ensure that all necessary supplies are available before the
preventive maintenance visit.

« Confirm the ability of the instrument to deliver continued safe operation as established via the
Agilent A4 safe operation flow chart. (Refer directly to the A 55/240/280 Preventive
Maintenance Scope of Work to make this decision.)

» Only select those pages that relate to the systern or module being serviced.
« Complete empty fields with the relevant information.
+ Complete the relevant checkboxes in the checklist using either a "X ar tick mark "+

» Check "Section not applicable” check boxes to indicate services/tasks not delivered, as
appropriate

« Complete the Preventive Maintenance service in the order of the tasks listed,
+ Cornplete the Service Review section together with the customer,

» Complete the fields for page numbers at the foot of each selected page

» Complete the total number of pages field in the Service Corpletion section

»  Ask the customer to sign the Service Completion section including the customer's and your
signature.

This information is subject to change without notice.

Revisior: 1000, Issued: Novem|

® Agilent Technologies, Inc. 2021

enenslumuRy

CrdssLab

Fram bnsight m Dutzome

Instrument Preventive Maintenance Checklist

O Agilent Af safe operation flow chart inspections (to determing if the PM can be performed),

NOTE: If by following the flow chart the instrument is deemed to be unsafe for continued
use you MUST NOT continue PM work. Inform the customer immediately of the Agilent
recommendation that use of the instrument be discontinued,

d Discuss any specific issues with the customer before starting.

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

@ Review the instrument logbook for recorded problems and comments.
d Save instrument control settings before starting the procedure

@ performa general inspection of the systern for cleanliness

d Check for proper installation of parts, assemblies, sensors ete.

o Check systern for required installation of components, settings as defined by current
Service Notes

Check for required firmware updates and verify with custarmers if they would like thern
installed.

& usesvoio perform a Full Wavelength Scan for Cu HCL - “As found test_1*
Q’ Perform a Basic Cu ABS test - "As found test_2°

Print the Details page or screen captures of the test results and attach to the end of this
checklist.

Resvision: 1000, Issued: Novernber 2021
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nstrument Maintenance

System Information

O Check this box if an instrument configuration report is attached instead of completing the

table.
.ImmmmsymmNnmeandln.i 740 F5  BRS
Instrument System Siteand : i
 Logation | Uwided hm‘lﬁs\ and E“j\nze\'h\a ConsuVtomt

© List the Serial Numbers of each
Sl Component

. G w4229 T 13160003

2

List System Component Product Numbers

3.

Preparation,
Reviskore 10.00, Issued: Movemiber
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Instrument Preventive Maintenance Checklist

Preventive Maintenance Procedures

FLAME SYSTEM section

O Section not applicable
d Review and confirm instrument configuration data in SVD
é Confirm power supply voltages using the SVD Power Supply diagnostic.
d For Dual Beam instruments - Confirm RBC frequency using the SVD RBC fraquency
diagnostic.
Mechanical companents
ﬁ Check the burner adjuster controls for complete and free movement. If the bumer adjuster
needs lubrication, use Molykote 321 or mineral-based molybdenurn disulphide grease.
Run SVD tests to exercise all motor drives over the full range of their travel:
g Monochromator drive
Slit drive
Lamp selector
O ABA

Optics components

E‘ Check that external optical surfaces are clean — Clean or replace as required.
A use SWD and perform Mono Wavelength Carmection,

& use SVD end perform Siit Calibration.

ﬂ Use SVD and perform Grating Squaraness Diagnostic.

@ Use SVD and perform Zero Order Offset/Mano Correction.

@ Use SvD and perform Wavelength Repeatabiliy:

Ef Physically inspect selected HC lamps (customer to supply per their choice) and measure
the % Gain for each lamp, Advise custormer if lamps are showing ernission degradation due
to age.

Check that the signal energy of the D2 and HC lamps track properly. Advise customer if
their D2 lamp is showing emission degradation due to age.

FReision: 10.00, Issued Noverber 2021
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d Inspect the burner interlock plate to ensure that the interlock pin is secure and correct for
the burner type.

Instrument Preventive Maintenance Checklist

ﬁ Clean the burner slot with a clean white card.
Check the uniformity of the slot width,
ﬁ Clean the burner if required,
] Change the burner o-ring
é Clean the nebulizer, spray chamber and liguid trap.
ﬁ Change all o-rings and seals in the nebulizer, nebulizer block and spray chamber,
Iﬁ Check that the pressure relief bung releases readily.
4 Change o-rings on the fuel and oxidant delivery barbs
ri] Leave the liquid trap EMFTY and verify the flame will not ignite in this state.
Ef Refill liquid trap end check that overfill drains freely into the drain/waste tube,

d Check the drain/waste tube for good drainage. It should not have tight bends, kinks or loops
and the lower end must be above the liquid level in the waste vessel

Check and clean the igniter electrode

Gas handling components and safety interlocks

d Pressure test for leaks

o Leak test gasbox internal components and connections

d Check safety interlock status and operation using the SVD interlock monitaring diagnostic.
Analytical performance for Flame systems

@ ignite a flarne,

ﬁ Check that you can adjust the nebulizer uptake rate from 4 to 6.5 mL per minute.

H Optimize the instrument ready to perform Cu sensitivity test.

E‘ Create a manual method to perform a Basic Cu ABS test - "Final Performance Testing ®

Run a PM completed sensitivity test for a & ppm copper sample and record the results in
the AA PM Performance test results and measurements table.

Revision: 10,00, Issued: Movernber 2021
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Instrument Preventive Maintenance Checklist

O Tube

Q Electrodes

2 Shroud
O Check and clean the end windows on the workhead.
0O Check safety interlock operation.

O Optimize the instrument ready to perform Cu sensitivity test.

Q Runthe sensitivity test for a 25 ppb copper sample and record the results in the results
table.

PSD autosampler accessory for Furnace systems

d Section NOT Applicable
O check condition of the PSD capillary - replace if necessary

Q Check condition and operation of PSD syringe - ensure it does nat have air locks and
bubbles.

Q change PSD rinse bottle c-ring.
Q Check and clean the rinse vessel.

O Check the drain tube for good drainage. It should nat have tight bends, kinks or loops and
the lower end must be sbove the liquid level in the waste vessel.

Q Ensure that the waste vessel is suitable for use with the furnace system.
S lei Jucti (SIPS)
E‘f Section NOT Applicable
O Retorque screws securing the hubs, presser arms and pump rotors,
O Adjust each roller so that it rotates freely
3 wipe clean the pump rotor rollers and pump bands with a dry clean cloth.
Q Ensure that the presser arms and the surfaces near the pump are free from dirt and spills,

O Remove the pump madule rear cover and check for the incursion of liguids and any signs of
corrasion.

O Re-torque the nuts that fasten the motor mounting plates to the chassis.

Q Check clips securing the diluents holder and replace if necessary.

O Disconnect, clean T-piece, and reassemble the tubing using the following steps
Revision: 10.00, lssued: Novernber 2021 ’
© Agient Technologies, inc. 2021 *
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Instrument Preventive Maintenance Checklist

FURNACE SYSTEM section

é Section not applicable

O Review and confirm instrument configuration data in SVD

Q confirm power supply voltages using the SVD Power Supply diagnostic.

O Run SVD tests to exercise all motor drives over the full range of their travel:

O Monochromator drive
0 slit drive
O Lamp selector

Optics components

O Check that extemal optical surfaces are clean — Clean or replace as required.
O use VD and perform Mano Wavelength Correction,

U Use SVD and perform Slit Calibration.

O Use 5VD and perform Grating Squareness Diagnostic.

O Use 5VD and perform Zero Order Offset/Mono Comrection.
QO use 5VD and perfarm Wavelength Repeatability.

Q Physically inspect selected HC lamps (customer to supply per their cheice) and measure
the % Gain for each lamp. Advise customer if lamps are showing emission degradation due
to age.

Q Inspect the GTA workhead gas hoses and connections for leaks,
O Pressure test for gas leaks

O If the cooler system is accessible (stand-alone) check for correct operation and
coolant/water level — this includes any temperature and pressure settings plus filter
cleaning (air flow and water).

Q Inspect the GTA workhead water hoses and connections for leaks

0 Check all graphite components and replace if necessary.
Resdsion: 10.00, Issued Movember 2021
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Instrument Preventive Maintenance Checklist

O Remove the T-piece by disconnecting the pump tubes, the pump bands and all other tubing.

O Place the T-piece in an ultrasonic bath containing strong detergent 1-5% Decon 30 or
similar, for approximately 5-10 minutes,

Q wash the T-piece under a tap with a strong flow of water.

O Rinse with distilled water through all of the inlets in the reverss direction to normal sample
flow,

QO Reassemble.

Ei Section NOT Applicable
The Agilent SPS 4 autosampler i designed to need minimal maintenance.
The following maintenance requirements are suggested to maintain the performance of the
autosampler.

Q1 Cleaning the spill tray, rack location mat, end frames and chassis accessories with a damp

soft cloth and diluted mild detergent.
QO Cleaning the autosampler cover panels with domestic window cleaner.

Q Checking the X- axis and Z- axis drive belts for cracks, splits, damaged teeth, excassive
fraying, color changes or degradation from fumes..

O Check the X- axis, Theta- axis and Z- axis FFC cables for cracks, incorrect positioning,
damaged edge or damaged connectors.

NOTE: The autosampler requires no extra lubrication throughout its lifetime.
For further details refer to the SPS 4 service manual G8410-90050.

@ section NOT Appiicabe

O Check the x-axis and z-axis timing belts - Replace if there is are any cracks, splits or color
deterioration and belt tension.

O Check belt tensions - adjust if required

O Check the lubrication pad for single x-axis shaft. If pad is dry or customer has observed any
vibration or erratic movements of the x-axis carrage, add 1 mL of Dow Corning 200 ® Fluid,
200 CS into the well,

O Check the aute-sarnpler ability to find tube positions - Calibrate if reguired.

Q Clean the exterior surfaces of the accessory with soft lint free cloth. This cloth can be
dampened with warm water or a mild detergent. Do not use organic solvents or abrasive
cleaning agents.

Revision: 10,00, Issusd: November 2021
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Instrurnent Preventive Maintenance Checklist

O Section NOT Applicable

Q Inspect VGA gas supply hose.

Q Inspect/replace VGA pump tubing.

O check low gas pressure interlock setting— adjust if required,

O Check precision orifice gas flow setting — adjust i required.

O Check gas regulator pressure to 46 psi (325 kPa) — adjust if required.

QO Clean the exterior surfaces of the accessory with soft lint free cloth. This cloth can be
dampened with warm water or a mild detergent. Do not use organic solvents or abrasive
cleaning agents.

UltrAA lamp accessory (external)

@ section NOT Applicatie
O Check the condition of the power cable,

Q Clean the exterior surfaces of the accessory with soft lint free cloth. This cloth can be
dampened with warm water or & mild detergent. Do not use organic sclvents or abrasive
cleaning agents.

Restore System

QO 1f you have altered the customer's instrumentation during the course of PM, restore to the
original status to allow the custormer to conduct their normal activities (2.g., reload the
custormer's method.)

Guidance

If the PM service is performed prior to a qualification service, then use the qualification procedure
as a guide for final instrument set up and checkout.

Revision 10,00, Issued Novernber 2021
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Instrument Preventive Maintenance Checklist

AA consumable and parts list table

Test Solution — Cu Sppm

salution BE100E0100 5055 140 240 280 PM supplied Comrmion
Test Solution - Blank solution | 5190-7001 50 55 140 240 280 P supplied Comman
Copper, 1000 ug/mi, 100mI 5190-8279 50 55140 240 280 L Comman
Kit, Mk 7 Crrings. agueous,

RormAle sat S910053400 5055 140 240 280 PM supplied Flame
Organic Kit 9910053500 50 55140 240 280 FM supplied Flame
‘Wire Mebulizer Cleaning 010024700 50 55 140 240 280 consumable Flema
Tubing-Capillary Std Nebs 9910024800 50 55140 240 280 consumable Flama
Capillary Tube Hivac Neb (3)

{organics enly) 9010044000 50 55140 240 280 consumable Flame
Glass impact beads (5/pk) SUI0025700 | 5055140 240 280 consumable | Fleme
Teflon impact beads (5/pk):

{organics only) S910053300 5055140 240 280 consumable Flame
Burner cleaning strip (100/pk) | 9910053900 50 55140 240 280 consumable Flame
‘Window U siica - round

(right sce) 2010082600 | 5055140 240 280 PM suppliad 8
Window LIV silca - .

ot JER o) 2010082500 | 50557140 240 280 PMsupplied [ oo
Ped edhesive window [round) | 4910012700 50 55140 240 280 Pt supplied Common
Pad adhesive window .

{rectangular) 4910012800 50 55140 240 280 Pt supplied Cor
Electrode kit (1 pe) (02) BI0OD03400 | GTA120 PMeupplied | Fumece
Shroud (DZ) 6310002100 GTA120 P supghed Furnaca
Zeeman electrode kit (1 pr) 6310003500 GTA120 P supplied Furnace
Zeerman shroud 6310003600 GTAIZ0 P supplied Furnace
Crring PSD0 rinse bottle BE10025200 PE0T20 PM supplied Fumace

* For engineers who only service AA instruments 5190-8279 can be used as a cheaper
alternative for 6610030100,

Items classified as PM supplied in the above table are included in the standard PM

Those classified as consumable should be provided by the customer or charged to the
customer if supplied by the Agilent service engineer.

Revision: 10.00, Issued November 2021
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Instrurnent Preventive Maintenance Checklist

Signature Page
Service Review

Er Attach available reports/printouts of all tests to this documentation.

m, Record the Preventive Maintenance service activity in the customer's records/logbook.

Ef Update/reset instrument maintenance counters as appropriate.

B’ Affix the PM sticker to the system or instrument logbook based on the customer's request,
Il‘f Complete the Service Engineer Comments section if there are additional comments.

& Review this service, parts replaced, and test results obtained with the customer.

If the instrurment firmware was updated, record the details of the change in the Service
Engineer's Comments box or if necessary, in the customer's 10 records.

Test Results

Flame optics PMT Gain test

For copper at 3248 nm, 4ma, 0.5 nm it width <55% 497
Flame performance test with 5 ppm copper sample

Air facetylene, mixing paddle removed Abs value > 0.5 Q- 559%
Air facetylene, mixing padde installed. 10 replicates %BRSD < 1.0 0.2 ).
Deuterium fumace optics PMT Gain test

For copper at 324.8 nm, 4 ma, 0.5 nm slit widlh =55 % -
Deuterium furnace perfarmance test with 25 ppb copper sample (324.8 nm)

Precision %RSD 5 4.0% -
Abs vakse =015 =
Zeeman fumace analytical performance: 25 ppb copper sample (327.4 nm)

Precision %ASD s4.0% -
Abs velue =070 -
MSR% =70 % -

Revisior: 10.00, Issued: Novermiber 2021
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Instrument Preventive Maintenance Checklist

Service Completion

Service request umber _GO0S 4143 Date serv e 30 Jaw 2023
Agilent signature M Customer signature M
Total numiber of peges in this docurment ]

Revision: 10.00, Issued. Novernber 2021

© Agient Technologies Ine 2021 “i‘ﬂ}"Ag"em
nanslumuny



Frequency:

v
TAY

SVD Results Report

Averaging Period: 30.0

A A

Datapoint Count: 20

o Oingiiastic Start Time:1/30/2025 9. 14250A%  Diagnostic End Time: 1/30/2
Customer: UAE Service Engineer: Kanyakom 5. Upner Limit: Highest Measured Frequency:
50.00

Address: Soi Udomsuk 41, Sukhumuil B Contact Details: 02637636201 0 Average Frequency:

50.00
Lower Limit: Lowest Measured Frequency:
.00 50.00
Configuration:
Serial Number: MY13160001 Turret Type: Automatic Result
Instrument Model: Varan AA1402400260  Number OF Lamps: 4
Flame Instrumant: True Mano Type: Aulomatic Power Su;..
Furn ! T

i Gasbox Type: " Gas Box

Avcraging Period: 300
: False Auto Burner Adjuster: False it

: Falea Mains Frequency: 50 Tatapoint Count: 20
> P 211
: Normali800nm) fectual (V) Upger Limit (V) Result:

+ 45 12,00V Rail 10.80 1292 13.20 m
-12.00V Ral! -13.20 -11.90 -10.80 m
e 5.00V Rail 4.50 5.04 5.50 HITTR
EEPROM [.i::
HO00V =2 270.00 220.00 341,00
D2 Run Hours: 53396500 : A
D2 Sarial Mumber: not set! it e
D2 Install Date: 11111970

2 Criginal Intensity: 1.000
L2 Last Intensity: 475.000

uble Beam

Inst

Zoro Wavsiangth G

Liono Correction: 0770

Ruport Generatedt Ar: 1702025 U

1 SvD w:wm Report Gonerated A V2028 S47:25 400 2 SV Resulls Report

enenslumuRy enanslumuny

S 3 g - 2 ;g Wavelengii ..
Beam Balanca: =ar; Capper Lamp Current{mA): ¢
Lamp Type: Capper Peak Selected: 324.80 inm): 0.2
Lamp Socket Used: 3 Lamp Alignment: B Slit Height: Mormal
LA irmmant: " g
¢ Larp Screw Lamn Alicnment; B
s nmy 324774 324.868  Upper Limit(nm)
SamptePank: [ FTTH08 ) PP
A I 1 fevm Ziarp Gt [y ]
7 Y Byt 1: 724802 s 324823
4 Ny Sonata 3 1p4E77 : 324.023
0.902 [\ Srronle 5 124.873 1 324.819
Usper Limi: i

Lawer Limit;

o
% Lamp Screw Result: m T ———— N ——

* e Elomantis): Coppor

Upper Limit (nm) Result:

010 " Passed

3 SV Reaulls Wm Report Geperated At 1/H0V2028 G775 41 4 VI Rasults Report SN

nenslumuny nanslummuny



Wavelengih Orive:

st or

Turret Drive:

tar

-

cila: lo Mode
Result:
] 191
32
23 1 5TY
1008
5 5§ 3 1754
3043
1 631}
ne Detect: TIECIIR
ZOU Active
Czidani Pressure:
L at Chiangeover: [T TR
Ignition: S CIEE
. I3 SV mmm.
'
wenenslumuRy
Sequential by time report 13012025 10:53 AM SpectrAA
Page 1 of 1
Analyst
Date Started 102025 10033 AM GMT: 1302025 3:33 AM
Woarksheet Senadivity Test 01
Comment
Methads Cu

Computer name  DESKTOPRALFRS
Serial Number: MY 13160001

Mathod: Cu [Flame)

Sapke 1D Conc mgiL %RSD  Mean Abs
CALZRD £.000 3|E 00002

Headings

0002 0.0003 0.0001 132025 1E51:45 AM
STAMDARD | 5000 01 o557

Raatgs

05574 05563 0.5875 173002025 106222 AM

Ahs Linear Grinin - Cal. Set 1
0 L

Curve Fit = Lingar Orign
Characleristic Cang = 0038 oL

r = 1.0007
Calculaled Conc = 0.002 5700
Residuals = 0,002 @

Abs=0,11141xC

SppmCu 0.5588

Fapdinng

0 5596 0.5615 13012025 105254 AM

enenslumuRy

Raport Coror

Sequential by time re port

Result: (i3

30_Jaw 2025
Dale

B __ _K:mbajc T

ol AL 1 25 0475 A B .\.-..:R,nsnugmpmr

enanslumuny

13002025 10:48 AM

SpectrAA
Page 1 of 1
Analyst
Date Startod IIR025 10:33 AM GIT: 11302025 3:33 AM
Workshaet Frecision Test
Comment
Methods Cu
Computer name  DESKTCRROUFRS
Sarlal Numbar: MY 13160001
Methad: Cu [Flarme)
Sample D Cane gL, WRED Mean Abs
CAL ZIRn 0.000 B41 00002
Readrgs
-0.0003 -0.0003 -0.0001 1INR05 10:46:52 AM
STANDARD | 5.000 03 05052
Feadings
06073 06047 1UIN20ZS 10:47:24 AM
A Linear Cal, Set 1
061 B G
Curva Fi = Linaa Crigin
Charagizristic Cone 0s
'
Caleulated Cone 2 5000
Residunts = 0002 D000
Abs =0.12106x C
5 ppm Cu — soir
06047 0.6047 06042 06079
0.6062 05079 130025 10:48:32 AM
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Flarne Optimization

Oplimizatiar: Lamp
HC Lamp
1.30]

s >

050 PerkinElmer

For the Better

Sampler Offline

Diawin beight

Furnp spesd

she colors
Samgle

{7 Calbration
Calbration/0C

PinAAcle 900F
Preventive Maintenance Report |

Company Name: UAE Consultant Co., LTD.

Instrument Location: 41 Sukumvhit Rd.,
Phra Khanong, Bangkok 10260
Instrument Serial No.: PFBS20031902

Date: 29-Apr-2025

ienaslupuny 1N a2

PinAAcle 900F Preventive Maintenance (PM) Component List
Company Name: United Analyst and Engineering Consultant Co., LTD.
Address Component / Specific Model Serial # Configuration Notes
e A 41 Sukurnvhit Rd., Phra Khanong, Bangkok 10260
rumen’ a d
| {Instrument Location): PinAACIED00F PFBS20031902 Synglstix V4,0.1.1935
Serial Number: PFBS20031902 PM Number: 1of2
FIAS100 100524040507
Comtcm o K. Yainda Telephone 095-5580049
{if applicable): Number:
Customer Support K. Chayanan Sesviog Order WO-D3126047
| Engineer Name: Number:
Next PM Due
Date PM Performed: Ot A
e 29-Apr-2025 Date: 29-0c1-2026 Parts Lists
[DO-MMM- Y]
Standard Labeor Hours to Complete PM : 5 hours Parts Included with the PM
Part Number (if
hon ntity
applicable) Descriptio Qua
Part Number Release Publication Date )
BOSO1696 Fan Filters 2
09370145 Rev.9 A January 2018 PerkinElmer’ N3160156 O-Ring Kits for Sampling Introduction [ Stainless Steels Nebulizer) |n/4
N3160157 ©-Ring Kits for Sampling Introduction ( Plastic Nebulizer) |1
Scope NI301714 Replacement Acetylene Filter Cartridge 1
The purpose of this P is to ensure the continued functionality of the PinAAcle S0F by inspecting and
replacing arry worn or damaged parts. This service should enly be pi bry 3 trained tive of THOO1022 Replacement Alr Filter Cartridge 1
PerkinElmer,
The customar should save thelr method befare the Fi begins.
General Instructions: Additional Reagents and Standards Required for PM
The customer must provide the engineer ional data to recent i price to
starting the PM.
Always check with the customer before making any changes that may affect the customer's analysis or calratian, Part Number Description Quality BatchfLot# | Expired Date
Including a current back-up of system software and/or data files (i applicable) (]
The completed document should be signed by an authorized PerkinElmer and customer rearesentative and left with
the customer. N9300183 1000 mg/L Copper Standard AR 27-35CUY1 Nov 2025
Update the PM sticker and instrument logbook as required.
Copyright Information
This dacumant contains proprictary information that is pratected by copyright. All rights are reserved. Additional and for PM |Customer Support Solution)
Mo part of this publication may be repraduced in any form whatsoever o translated inte any language without the
pricr, written permission of PerkinElmer, Inc
Copyright © 2013 PerkinkIme, inc, Part Number (if Description Quantity Batch/Lot # Expiration
applicable) Date mm/ve)
Trademarks
Regstered names, trademaris, etc. used in this document, even when not specifically marked as such, are protected NiA Dl Water 250 mi, AR AR
by law. PerkinElmer is a registered trademark of PerkinElmer, Inc. All other trademarks and registered trademarks 3 = =
net wned by PerkinEkmer, Inc. o its subsidiaries that are depicted harein are the property of thess respective owners. N/A 0.5% HNO, 250 ml. AR AR
Except as specifically st forth in Its terms and conditions of sals, PerkinElmer makes no Warranty of any kind
with regard to this document, including, but not limited to, the implied warranties of merchantability and
fitness for a particular purpose.
PerkinElmer shall net be lisble for incidental or corsequential damages in connection with the furnishing ar use of
this document.
IPinAAclc 900F Preventive Maintenance Report (PM) Page 1 of 7 I PinAAcle 900F Preventive Maintenance Report (PM) Page 20f 7 I
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Additional Tools Required for PM

(::;::c'::l Deseription Quantity Serial #
N1013000 0.24 Neutral density filter 1 101MDDES0TS
N1013002 1.04 Neutral density filter 2 & 101MH0089015
03030897 System 2 EDL Driver 1 03030997
N2050605 As System 2 EDL 1 16148
N3050171 Cu Lurnina HCL 1 DE0419-030180
N3050109 Ba Lurnina HCL 1 061219-020041
N3050139 K Lumina HCL 1 030815-010130
N2050152 Ni Lumina HCL 1 052719-020020

PinAAcle 00F Preventive Maintenance Report (PM) Page 3of 7 I
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7. Flame Interlock Check:

Description: Check to ensure that all safety interlocks are closed.

Parameter Pass/Fall
Flame Sensor i H; Flame correctly shuts down Active Passed
Drain Sensor AlrfCH; Flame correctly shuts down | Active Passed
Mebulizer Sensor Nir/C3H, Flame correctly shuts down Active Passed
C3H; Pressure Sensor RirfiC,H, Flame correctly shuts down Active Passed
Adr Pressure Sensor AdrfiC;H; Flame correctly shuts down Active Passed
Chaasing Nitrous Ckide as the oxidant - P.
Burmer Fead Sersar | oy triggar an ineriock shuts down |~ dssed
8. After PM Performance tests:
8.1 Detecter Linsarity with Barium
Description: Ensures that the detector is linear in the Visible Range.
Certificate Value
Parameter Specification at553.6 nm [Abs.) Test Rasults Pass/Fall
1.0 A ND Filter +5% from Cert. 09668 09878 Passed
0.2 A ND Filter + 5% fram Cart. 01953 01876 Passed
8.2 Buseline Noise at 1.0 Absorbance with Barium
Description: Ensures that a high absorkance will not produce excessive noise.
al Results Pass/Fall
Standard Desiation 40010 0.0005 Passed
8.3 AA Baseline Noise with Copper
Description: Check basaline nolsa.
Results Pass/Fail
Standard Deviation $0.000 0.0001 Passed
I PinAAcle $00F Preventive Maimenance Repart (PM) Page §of 7 I
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Procedure Checklist

Use [+ ) to check off thase steps in the checklist that have been completed.

1. General:

¥ Review the instrument performance with the customer and document any recent
problems.

Fl Inspect the customer log book and make any appropriate PM entries.

¥l Perform general inspection of system for cleanliness,

2. PCInstrument Software:
¥l Instrument Software user files/databases archived, packed, and/or deleted as needed.

3. Mechanical:

Fl Inspect and clean all fans and filters. Replace filters if necessary

.4} Inspect all gas lines for leaks and/or wear. Replace if needed.

¥ Clean exterlor of the Instrument.

¥ Inspect the burner head, burner chamber, and nebulizer. Clean If needed as stated In the
Hardware Guide.
Check burner head dimensions with the feeler gauge as stated in the Hardware Guide in the
Maintenance chapter section on cleaning the burner head and checking sloth width.
Replace if out of specification

¥ Check the condition of the end cap, burner head, and nebulizer O-rings. Replace If necessary.

¥] Check the drain systern for signs of wear. Replace worn er damaged parts,

¥ Visually check for proper flame conditions when igniting the Air-C2ZH2 and N20-CZH2 flames.
(if applicable).

4. Electrical:
¥ Inspect PC boards, Clean if necessary.
F1 Carefully check all internal and external cable connections.
¥l Check instrument firmware revisions upgrade to current levels (if necessary)
Pl Run Diagnostics Test within the Advanced function of the Spectrometer page. Check the
results in the service log folder in the Spectrometer BM Log Viewer,

5. Optics:
¥ inspect and clean the sample compartment windows, if needed,
L} Inspect optics. Clean or replace if necessary,

6. Gasses:

¥1 Verify that the Gasses supplied to the nstrument are within the pressure and purity
specifications found in the PinAfcle 300 Series Pre-installation Checklist SDB.
¥ verify that the acetylene filter and air filter element is dry. Replace If necessary.

I PinAAcle 900F Preventive Maintenance Report (PM} Paged of 7 I
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8.4 0; Background Compensation with Copper

Description: Verifies the instruments ability to compensate for Background absorption.

Parametar Specification Results Pass/Fail

Standard Deviation RO 0.009 Passed

8.5 AA-BG Baseline Noise with Copper
Description: Ensures that background correction does not produce excessive nolse,

Parameter Specification Results Pass/Fall

Standard Devistion A 0.0001 Passed

5.6 AA-BG Baseline Noise with Arsenic

Description: Ensures that background correction does not produce excessive noise at a low
wavelength.

Parameter Specification Results Pass/Fall
Standard Deviation £0.005 0.0004 Passed
8.7 Flame Sensitivity

Deseription: Instrument Sensitivity checked agalnst Copper standard.

i Coppar Results (Abs.} Pass/Fall
5 mg/L Sensitivity 55 Neb [if applicable} *0.250 Abs, NiA Mot Applicable
2 mg/L Sensitivity HS Meb [ applicable] >0.250 Abs. NIA Passed

10. Review:
P Review with the customer PM work performed,
1 Review with the customer routine maintenance procedures.
¥ Discuss recommended customer supplied materials to have on hand,
] Attach P sticker.

I PinAAclk %00F Preventive Maintenance Report (FM) Page 6of 7 I
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Additional Comments

Additional Comments Regarding the PM

Review

The p checks and if tests for PinAAcle S00F have
been completed.

This PinAAcle 900F Passes ¥ Fails ] the preventive maintenance.
Review of Preventive Maintenance:

inElmg i Date:
Chayprom k 7o o 2028
mul\b\’m
harized Customer R Date:
,{&40 ™ 29 Apr 2025
m. {CO-MMI- VYY)
e/
[ Pinaacic 500F Preventive Muintenance Report (PM) Page 7f7 |
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Atomic Absorption/FIAS 100/400 Preventive Maintenance (PM)

Company Name: United Analyst and Engineering Consultant Co., LTD.
Irmn.l:l‘:m Location); |41 Sukumvhit Rd., Phra Khanong, Bangkuk 10260
Room Number: Lab
Asset Number Customer :
(it applicable): 20t 2W: System [D: _| K- Yanida
Service Enginesr  [li¢ Chayanan Service Order | wo-03051971
Next PM Due
Date PM Performed:
-Apr- Date: -Oct-
(O-UMN-YYYY) 29-Apr-2025 i 29-Oct-2025
Pal"l N " Bal ln. TS N ms )
09370005 c January 2013 PerkinElmer’
Scope
The purpose of this PM is to ensure the continued funclionality of the Atomic Absorption/FIAS
100/400 by i ing and '_ any worn or parts. This service should only be

by a trained of
The customer should save their method before the PM begins,

General Instructions:

Always check with the customer before making any changes that may affect the customer's
analysis or calibration.

The completed document should be signed by an i PerkinE and
represantative and left with the customer.

Update the PM sticker and instrument logbook as required.

Comlghl Information

contains iefary ion that is by i All rights are
reserved
Mo part of this publication may be rapmducod in any | ron'n \nhmnmr or translated into 21n1|I
language without the prior, written p of P Inc.  Copyright @ 20
PerkinElmer, Inc.
Trademarks
Registered names, trademarks, elc. used in this avan when not i marked as
such, are pi hy law. F is a regi of Parkit Inc. All ather

and d not owned by i Inc. or its idiaries that are
depicted herein are the property of thelr respective owners,
Except as specifically set forth in its terms and conditions of sale, PerkinElmer makes no
warranty of any kind with regard to this document, including, but not limited to, the
implied warranties of merchantability and ﬁlness fora perﬁwlar purpose.
PerkinElmer shall not be liable for incidental or in ion with the
furnishing or use of this document.

! Atomic Absorption FIAS 100/400 Preventive Maintenance Page 1 of 6 l
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Procedure Checklist

Component List
Use (+) to check off those steps in the checklist that have been completed.

Component / Firmware
Serial # Configuration Notes
Specific Model Version g o Aaaral
FIAS100 10024040501 || 2.20 Syngistix V4.0.1.1935 Review the instrument performance with the customer and document any
recant problems.
Is the Working Envi it 7 If not, d
[ visual Damage (if yes, describe)
Parts Lists
Parts Included with the PM Chslck incoming AC line voltage far proper It_a\nels and grounding.
erify Voltage switch on back of instrument is correct
Part Number BatchiLot Expiration Perform general inspection of system for cleanliness. Clean if needed.
(if Description Quantity ¥ Date Gas supply cylinders secured, lines leak checked and argon or nitrogen
| applicable) (MMYY) supply pressure verified (45 — 58 psi).
: Inspect the customer log book and make any appropriate PM entries.
B050 2708 Fan Filter 1 N/A NIA an checked and filter cleaned
Heating mantle or Universal Cell Holder checked
2. Instrument components
Mon-return valve checked/repairedireplaced if needed (B019 8111). Clean
the valve if there is any liquid in it. Replace the rubber sleeve (B013 5123)
Additional Teols Required for PM if It is wom. Check the flow meter for any signs of fluld in it. Clean the flow
meter if needed.
Part Number Calibration Verify condition of pump pressure adjustment levers (B050 7794 - look for
(if Description Quantity | Serial # Due Date cracks or problems with the springs), pump rollers (B300 0251 check for
licabla] (WYY 1 wear), and thumb screws (BOS0 7796).
i Check the Multiport valve for proper switching, flow, and insure there are
N/A Digital Voit Meter L N/A NIA no leaks. Clean valve parts and replace o-rings if needed (large o-ring:
BOS0 1250, small o-ring: BOD4 5085), Use a squir bottle & fishing line 1o
try to dislodge clogs.
<] Fir re Version . Li s 2.20.
Additional Reagents and Required for PM mware Version checked. Latest is 2.20
Part Number BatchiLot | Expiration 3. Mi iqngnpamtion Assembly & Pump Tubing:
(it Description Quantity # Date
applicable) (MMIYY)
NIA NiA NIA NIA NIA for the solutions being run. Make sure the correct magazines are being
used. BOS0 7791 for 0.13 — 1.80 mm tubing; BOS0 7792 for 1.60 — 3.18
mm fubing.
I Atomic Absorptien/FIAS 100/400 Preventive Maintcnance Pagelof 6 I I Atomic AbEﬁum’ﬂnS 100V400 Preventive Maintenance Page 3 of 6
N limuas N lnwan
4. Cell, Cell Windows, Transfer Line: Additional Comments
Cell checked
Cell windows checked
Transfer line checked for mai (it moi is a problem, the Nafion Additional Comments Regarding the PM
dryer might be needed)
5. Operational Tests:
Run DI water through the carrier/reductant/sample system. Verify smooth
flow of liguid throughout without leaks. Replace tubing & fittings if needed.
6. Review:
Review with the customer PM work performed.
Review with the customer routine maintenance procedures,
Dizcuss ipplied ials to have on hand.
Attach PM sticker.
Update Logbook.
Review
The preventive maintenance checks and if applicable performance tests for FIAS
100/400 have been completed.
This FIAS 100/400 Passes 7] Fails[] the preventive maintenance.
Review of Preventive Maintenance:
Auth d PerkinElmer A P i Date:
gj‘) ;é 29 Apr 2025
3 (DD-MMM-YYYY)
Autherized Customer Represertglive: Date:
AN ol
. LD Y
I Alomic Ahﬁﬁnnﬂ:‘ms 100V400 Preventive Maintenance Page4of 6 I Atomic Absorplion/FIAS 100400 Preventive Maintenance PaE Sof6 |
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DQE Services Co.Ld.
DQE i 32 Soi Ladprac-Wanghin 55, Ladprao-Wanghin Rd., Lodprao, Lodprao, Bangkok 10230
Services

Phane : +66 (112 538 2054, Email : dqeservicesinfo@gmail com wacTsis 17z
CALIDRATION a0k

CERTIFICATE OF CALIBRATION

Certificate No.:  SP24-028 Page 10of5

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

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

Location of calibration :  Laboratory 315

Equipment:  UV-Vis Spectrophotometer

Manufacturer :  HITACHI

Model : U-5100

Serial No.:  23A4-008

ID No.: UAE.WAS.010/2567

Received Date : 10 September 2024

Calibration Date : 10 September 2024

Issue Date : 13 September 2024

Condition Instrument :  Good

Calibrated by : ll_ L-lj G—S Approved by : 65@ 3%
{ Mr.Tanawut Rittidach ) { Ms. Chonthicha Sangngern )
Technical Manager Quality Manzger
The calibration resubt is applied only 1o the above calfbrted item and was '- date and place of calih h.

‘The messurement cagability of the labaratory and its traceability 1o recogrtzd national standards and o the unit of mesurerent realined o the cormespending

rational staedands laboratoey, This certificate may aot be reproduced ather than i flsll excepe with the prior wrinten appeoval of the DOE Serviges €a,, Lid,

FM-708-02 ROI 1/T1/2021

DQE Services Co. Ltd.
DQE Services 3o Ldpric-Wanghin 55, Ladprac-Wanghin Rd, Ladprso, Ladprso, Bangkok 10230

Phane ; +646 ()2 538 2054, Email : dgeservicesinfo@gmail com e

REPORT OF CALIBRATION
Certificate No.:  SP24-028 Page 2of 5
Environment Condition :  Ambient Temperature 25+ 5 46
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 Qctober 2025
Absobance Standard set 25757 115638 25 October 2025
Wavelength Standard set 25806 115657 25 October 2025
Wavelength Standard set 25758 115665 25 October 2025

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

Spectral Band Width of UUC : 50 nm.

Scan Speed of UUC: 40

Scan Interval of UUC: 0.1  nm.

Resolution of UUC : PF i 0.001 Abs.

Wavelength 0.1 nm.

wenaslumu

FM-708-02 RO1 LTI2021

DQE Services Co.,Lid.

DQE

SeriCEs 32 S0i Ladprac-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230

Phane : +66 (012 538 2054, Email : deservicesinfo@gmail.com WBCTE TS 172
CALIBRATION 044

REPORT OF CALIBRATION

Certificate No, : SP24-028 Page 3 of 5

Calibration Results : Without adjustment

Photometric Accuracy :

Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage factor

(nm.) {Abs) (Abs) (Abs) (Abs) k

0.0000 0.000 0.0000 0.0028 2.00

290 0.5780 0.575 0.0030 0.0031 2.00

1.0484 1.044 0.0044 0.0029 2.00

2.1876 2.190 -0.0024 0.0075 2.00

0.0000 0.000 0.0000 0.0028 2.00

o 0.5595 0.557 0.0025 0.0034 2.00

1.0239 1.021 0.0029 0.0035 2.00

2.1230 2.121 0.0020 0.0079 2.00

0.0000 0,000 0.0000 0.0028 2.00

i 0.5230 0.519 0.0040 0.0029 2.00

0.9633 0.961 0.0023 0.0028 2.00

1.9753 1.975 0.0003 0.0070 2.00

0.0000 0.000 0.0000 0.0028 2.00

0.5181 0.515 0.0031 0.0031 2.00

e 1.0002 0.997 0.0032 0.0033 2.00

1.9973 1.996 0.0013 0.0085 2,00

0.0000 0.000 0.0000 0.0028 2,00

- 0.5517 0.549 0.0027 0.0030 2.00

1.0803 1.078 0.0023 0.0029 2,00

2.0373 2.031 0.0063 0.0081 2.00

0.0000 0.000 0.0000 0.0028 2.00

0.5591 0.557 0.0021 0.0031 2.00

" 1.0518 1.049 0.0028 0.0029 2,00

1.9274 1.923 0.0044 0.0080 2.00

enaslumuRy

FM-708-02 ROT 1112021

DQE Services Co.,Ltd.
2 32 Soi Ladprao-Wanghin 35, Ladprao-Wanghin Rd., Ladprao, Ladprac, Bangkok 10230
Dot Services
Phone : +66 (D)2 538 2054, Email : dgeservicesinfoigmail.com — -
REPORT OF CALIBRATION
Certificate No. : SP24-028 Page 4of 5
Photometric Accuracy :
Wavelength CRMs Values UUC Reading Correction Uneertainty Coverage factor
{nm.} (Abs) {Abs) (Abs) {Abs) k
235 0.0000 0.000 0.0000 0.0050 2.00
0.7469 0.743 0.0039 0.0056 2.00
3 0.0000 0.000 0.0000 0.0050 2.00
37
0.8674 0.862 0.0054 0.0059 2.00
0.0000 0.000 0.0000 0.0050 2.00
313
0.2919 0.291 0.0009 0.0051 2.00
0.0000 0.000 0.0000 0.0050 2.00
350
0.6430 0.639 0.0040 0.0055 2.00
'
wenaslueuRy
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DOQE Services Co.,Lid.

DQE _ 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rel., Ladprao, Ladprao, Bangkok 10230
Services
Phone ; +66 (012 538 2054, Email ; dgeservicesinfo@gmail.com \crms g
REPORT OF CALIBRATION
Certificate No. : SP24-028 Page 5of 5

Wavelength Accuracy :

CRMs Values UTIC Reading Correction Uncertainiy Coverage factor

(nm.} (mm.) (nm.} (nm.) k

241.00 240.4 0.60 018 2.00
279.30 278.7 0.60 0.18 2.00
288.90 288.5 0.40 0.18 2.00
334.50 3342 0.30 0.18 2.00
361.40 361.1 0.30 0.18 2.00
418.40 418.0 0.40 0.18 2.00
447.20 446.7 0.50 0.18 2.00
459.30 459.6 -0.30 0.18 2.00
537.00 536.6 0.40 0.18 2.00
638,00 6374 0.60 0.18 2.00
441.29 440.8 0.49 0.18 2.00
479,88 479.6 0.28 0.18 2.00
513.75 513.5 0.25 0.18 2.00
528.59 528.6 0,01 0.18 2.00
575.10 5749 0.20 018 2.00
585.56 5853 0.26 0.20 2.00
684,70 684.1 0.60 018 2.00
740.51 T40.0 0.51 0.20 2.00
747.61 7472 0.41 018 2.00
307.04 B063 0.74 018 2.00
879.68 8789 0.78 018 2.00

Remark @ - UUC = Unit Under Calinratice
- NiA = Bot Avsiable

- The result expanded uncersinty of U s stated s uncertinty of mubtiplied by the coverage factar & .

which fixr a nrmal distribution camespands 1o a coverage prabability of spproximaicly 95%

- End of Certificate -

enaslumuRy

DOQE Services Co.,Lid.

DQE Services 250 Ladprao-Wanghin 53, Ladpear-Wanghin Rd, Ladprao, Ladprao, Bangkok 10230

Phone : +66 (0)2 538 2054, Email : dqeservicesinfoi@igmail com nec e rrazs
CERTIFICATE OF CALIBRATION
Certificate No.:  SP25-001 Page 1of3

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

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

Location of calibration :  Laboratory 213

Equipment:  UV-Vis Spectrophotometer

Manufacturer :  Hitachi

Model :  U-2900

Serial No,:  21E22-009

ID No.: UAEWAT.051/2564

Received Date: 3 January 2025

Calibration Date : 3 January 2025

Issue Date : 8 January 2025

Condition Instrument:  Good

Calibrated by : Approved by : -
bradby:  JLy® e
( M. Tanawut Rittidach ) { Ms. Chonthicha Sangngemn )
Technical Manager Cueality Manager
resalt i i 0 the L frem and was and place af

The measurement capability of the lsboetory and its tmceability to recogrized national standards and i the st of measarement realized st the comesponding

'
national stanards laboratory. This cornificate sy not be reproduced athes than in fill except umwmuﬁwwﬁn I i
v

FM-708-02 RO1 171172021
DQE Services Co. Ld.
DQ-E Services 32 Soi Ladpruo-Wanghin 53, Ladprao-Wanghin Rd.. Ladprao, Ladprao, Bangkok 10230
Phone ; +66 (012 538 2054, Email - dgeservicesinfo@Egmail.com B TIATIS 9838

CALBRATION 3404

FM-T08-02 RO1 111172021

DQE Services Co., Lul.
DQE Services 201 LadpruorWanghin 55, Ladprao-Wanghin R, Ladprao, Ladprao, Bngkok 10230

Phene ; +66 (D)2 538 2054, Email : dgeservicesinfofgmail.com C-TIS T 17021
CALIBATION 0404

REPORT OF CALIBRATION

Certificate No. :  SF235-001 Page 2of 5
Environment Condition :  Ambient Temperature 25 £ 5 ‘c

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 October 2025
Absobance Standard set 25757 115638 25 October 2025
‘Wavelength Standard set 25806 115657 25 October 2025
‘Wavelength Standard set 25758 115665 25 October 2025

Traceability : This certification is traceable to the International System of Unit maintained at National -

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

Spectral Band Width of UUC : 1.5 nm.

Scan Speed of UUC: 200 nm/min

Scan Interval of UUC : 0.1  nm.

Resolution of UUC : Photometric 0,001 Abs.

Wavelength 0.1  nm.

wenenslumuny

FM-08-02 ROL 11102

REPORT OF CALIBRATION

Certificate No. : SP25-001 Page 3of 5

Calibration Results : Without adjustment

Photometric Accuracy :

Wavelength CRMs Values ULC Reading Correction Uncertainty Coverage factor
(nm.) (Abs) (Abs) (Abs) (Abs) k

0.0000 0.000 0.0000 0.0028 2.00

50 0.5780 0.578 0.0000 0.0031 2.00
1.0484 1.045 0.0034 0.0029 2.00

2.1876 2.192 -0.0044 0.0075 2.00

0.0000 0.000 0.0000 0.0028 2.00

i 0.5595 0.560 -0.0005 0.0034 2.00
1.0239 1.023 0.0009 0.0035 2.00

2.1230 2.125 -0.0020 0.0079 2.00

0.0000 0.000 0.0000 0.0028 2.00

AES 0.5230 0.521 0.0020 0.0030 2,00
0.9633 0.961 0.0023 0.0029 2.00

1.9753 1.977 -0.0017 0.0070 2,00

0.0000 0.000 0.0000 0.0028 2,00

461 0.5181 0.518 0.0001 0.0031 2.00
1.0002 0,998 0.0022 00033 2.00

1.9973 1.993 0.0043 0.0084 2.00

0.0000 0.000 0.0000 0.0028 2.00

0.5517 0.552 -0.0003 0.0030 2,00

= 1.0803 1.079 0.0013 0.0030 2.00
2.0373 2.032 0.0053 0.0079 2.00

0.0000 0.000 0.0000 0.0028 2.00

s 0.5591 0.559 0.0001 0.0031 2.00
1.0518 1.050 0.0018 0.0030 2.00

1.9274 1.923 0.0044 0.0079 v 200

NS LA IUAN
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DQE Services Co. Lid.

DQE Services

Phone : 466 (0)2 538 2054, Email : dgeservicesinfoi@gmail.com

32 Soi Ladprac-Wanghin 53, Ladprac-Wanghin Rd.. Ladprao, Ladprao, Banghkok 10230

REPORT OF CALIBRATION

Certificate No. : SP25-001

Photometric Accuracy :

Page 4of 5

Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage factor
(mm.) (Abs) (Abs) (Abs) (Abs) k
0.0000 0.000 0.0000 0.0050 2,00
235
0.7468 0.744 0.0029 0.0057 2,00
00000 0.000 0.0000 0.0050 2.00
257
0.8674 0.863 0.0044 0.005% 2,00
iia 0.0000 0.000 0.0000 0.0050 2.00
o 0.2919 0.290 0.0019 0.0051 2.00
a0 0.0000 0.000 0.0000 0.0050 2.00
0.6430 0.640 0.0030 0.0055 2.00
[
wenenslumuny
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Technology s& DKSH
Service Report
TO FOR

Address: 700/2 wyil 1

Company: United Analyst and Engineering
Consultant Co., Ltd. _ Bangkok-HQ

Phrakhanong District, Bangkok, 10260

Work Order Number: WO-00074079
Contact: Karnphong Boonpuang
Email: karnphong.b@uaeconsultant.co.th

Tel: +66 2763 2828 (7021), +66 8 6347 7390

WORK ORDER INFORMATION

Top-Level Order Type Preventive Maintenance
Installed Product ID 1B-00105024 Billing Type Chargeable
SKALAR 2SAN59000
Product SAN++ Classic CFA 230V | PO No. HPO-250400209
2SAN59000
Serial No. 182688 Warranty No.
Contract No.
PRODUCTS SERVICED
Installed Product Id Serial Number Product
SKALAR 2SAN59000 SAN++
1B-00105024 162688 Classic CFA 230V 2SAN59000
PROBLEM DESCRIPTION
PM 1 afoil *luiauasiaiaaii Q-120095
Billable | Billable
Line Number | Engineer Start Date And Time | End Date And Time | Labor Travel Travel KM
Hour Hour
WL-00342192 | Yongvuth 05/23/2025 9:30 AM | 05/23/2025 6:00 PM | 8.5
Chanphong
Total 8.5 0 0

! Reach us at DKSH Service-Hotline : +66 2 639 7000

2533 Sukhumvit Road, Bangchak, 10260, Phrakhanong, Bangkok, Thailand

Phone +66 2 639 7000 Fax +66 2 333 1026

Delivering Growth - in Asia and beyond

ona T ldawedis o

DQE Services Co. Lud.
DQE [P 32 Sni Ladprao-Wanghin 55, Ladprac-Wanghin Rdl., Ladprso, Ladprao, Bangkok 10230
Phone : +66 (0)2 538 2054, Email : dgeservicesinfofgmail.com
REPORT OF CALIBRATION
Certificate No. : SP25-001 Page 5of 5
Wavelength Accuracy :
CRMs Values ULC Reading Correction Uncertainty Coverage factor
(nm.) (nm.) (mm.} {nm.} k
241,72 241.1 0.62 0.18 2.00
279.0 0.45 018 2.00
2873 0.51 018 2.00
33138 0.26 018 2.00
360.6 033 0.18 2.00
418.59 418.2 0.39 0.18 2.00
44594 4455 0.44 0.18 2.00
453.66 453.4 0.26 0.18 2.00
460.02 4508 0.22 0.18 2.00
536.59 536.6 -0b.0 0.18 200
637.98 637.7 0.28 018 2.00
431.38 431.1 0.28 0.18 2.00
47250 4723 0.20 018 2.00
51347 5134 0.07 018 2.00
528.88 5289 -0.02 0.18 2.00
573.17 5733 -0.13 018 2.00
585.35 585.1 0.25 0.20 2.00
684.40 684.5 -0.10 018 200
740.72 7410 -0.28 0.20 2.00
T48.55 T488 025 018 2,00
807.03 BO7T.3 027 0.18 2.00
879.28 879.6 032 0.18 2.00
Remark : - UUC = Unit Under Calinration
- Nid = Mot Avaiable
- The result expandisd uncensiny of measurement U §s sised as the standard uncenainty of mensurement mstiplied by the coverage factar &,
which for a mormal distribution coenesponds so a coverage protubility of sppeosimately 35%
- End of Certificate - on ﬂ'ﬁ‘l‘jﬂqu "
f
PM-T08-02 ROL 17112021
Technology s& DKSH
Line Number | Work Description

WL-00342192 | - vin PM 155aud, ta3aswsandaau

PARTS CONSUMED
Part No Part Description Quantity
EXPENSES
A Line
Part No Expense Type Description Quantity

RECOMMENDED PARTS

avluadsaviinisdedaiionun 7 s10n1s fia Pump tube 3 57813 (SA3028, SA3032 uar SA3034), waaalil
Halogen 6V/10W (90020012) 1 516A15 979U 2 waan, Tubing polyethylene 3 518015 (SA3142, SA5141 uax
SA5142)

REMARKS
L 1

Travel Time Disclaimer:
Please note that the travel time in this report only includes time taken to reach the installed equipment location. It
does not include our engineer’s return travel time.

Customer Signature:

I Hanphong

Customer Signature

Technician: Yongyuth Chanphong
Job Title: Service Manager
Email: yongyuth.yc@dksh.com

Date: 06/06/2025

! Reach us at DKSH Service-Hotline : +66 2 639 7000
2533 Sukhumvit Road, Bangchak, 10260, Phrakhanong, Bangkok, Thailand

Phone +66 2 639 7000 Fax +66 2 333 1026 20f2
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Technology

&z DKsH

Check with Standard

Item Characteristic Before After Remark
14 Base Line Test O Pass O Fail [ N/A | O Pass O Fail O N/A
15 Detector Signal Test [ Pass [ Fail [IN/A [ Pass O Fail O N/A
summary of checked
The instrument can work normally and efficiently. (ndssfiaTamsnsninonldunaua:: Fnm)
o The instrument can work but it's requiring to mail (wizsdaFasu Adusipargeinun)
o The instrument could not work it's requiring to repair. (inasiinlimumminalfudsosndauig)
Remark :
* Pump tube, Tubing polyethylene uaz Air tube Guidausnm lauwdouorIndimuaudanuszuznslinm
wanuing wishelnifinndsfinga 7 noms dofl
1. olvs winilinai Ammonia 13w 3 1oms (SA3032, SAS141 ua: 90020012)
2. oz'ws winiined Phenol ua: Cyanide $iau 6 nums (SA3028, SA3034, SA3142, SA5142 us: 90020012 )
Standard Equi Used
Equipment Equipment I.D.
Digital multi meter S/N 57600592 Due date : 19-Jun-2025
Thermo hygrometer S/N 39520444/904 Due date : 27-Dec-2025

Technology % DKSH
Job No. WO-00074079
Test Report
Customers United Analyst and Engineering Consultant Co., Ltd.
Equipment Continuous Flow Analyzer Manufacturer SKALAR
Controller Mdel SA5000 Auto Sample Model SA1052
Controller Serial No. 182688 Auto Sample Serial No. 181729
Date of test 23-May-2025 Period 12 Month
Environment temperature | 24.3°C Humidity 54.4 %RH
Results
Instrument Checked
Item Characteristic Before After Remark
1 Visual inspect B Pass O Fal Pass O Fail
2 Power supply (210 - 240 VAC) 220 VAC 220 VAC
3 Computer [ Pass O Fail B Pass 0O Fail
4 Program T Poss O fal | @ pass O fail
5 Auto sampler [ Pass O Fail B Pass 0O Fail
6 Module holder
- Motor pump B Pass O fal | Pass O Fail
- Pump tube O Pass Fail [ Pass O Fail *
- Air-injection B Pass O Fail [ Pass 0O Fail *
- Chemistry manifolds, Switching valve, B Pass [ & Pass O Fail
Coil, Membrane
7 Detector
Filter G Pass O fal | Pass O Fail
- Flow cell & pass O Fail G pass O Fail
“Lamp [ Pass O fal |E Pass O Fail
8 Interface [ Pass O Fail [ Ppass O Fail
9 Rinsing valves [ Pass [ Fail [ N/A | [ Pass [l Fail [ N/A
10 Temperature / Reactor [ Pass O Fail O N/A pass [l Fail CIN/A
11 Flame photometer O Pass [l Fail 1 N/A | Pass O Fail [ N/A
12 UPS / Stabilizer 2 pass O Fail OO N/A Pass [ Fail O N/A
Warning and Error Checked
Item Event Before After
13 Error list None None
O Appear O Appear

DKSH Technology Limited (Head office)

2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok, 10260
Phone +66 2 639 7000, Mobile +66 93 813 8681, yongyuth.yc@dksh.com, www.dksh.com
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Base Line Test : Reagent_Baseline_CN_Phenol_NH3
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DKSH Technology Limited (Head office)

2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok, 10260
Phone +66 2 639 7000, Mobile +66 93 813 8681, yongyuth.yc@dksh.com, www.dksh.com
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[

(Mr. Eknapong Wankliang )

TestBy Approved by :

(Mr. Yongyuth Chanphong )

Position : Supervisor, Technical Service Position : Manager, Technical Services

DKSH Technology Limited (Head office)
2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok, 10260
Phone +66 2 639 7000, Mobile +66 93 813 8681, yongyuth.yc@dksh.com, www.dksh.com
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ety é’ﬁ DKSH
Detector Signal Test : Phenol
L s s =
N o L .ax
M v S B e e e ™ win
PEd i F: 3 3 ii
: iz E g "
Ll r & E I
L et o . Rt

& FAVA.: Result Window
Options

Detailed Resuly” Calir

ion | Statstics | Edt Table & Method

Module Name Calbration | Order IS0 8466

Phenal
0.04
f‘? 0.03
£ .02
x
E 0.01
0
o 10 20 30 40 50 60 70 80 S0 100
Concentration

a = 0.00103458165435 b
RSD = 0.00041966031694

00038554357360
r=0.99965622232969 R2 = 0.99931256282847

DKSH Technology Limited (Head office)
2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok, 10260
Phone +66 2 639 7000, Mobile +66 93 813 8681, yongyuth.yc@dksh.com, www.dksh.com
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Technology

Detector Signal Test : NH3

DKSH

Technology

Detector Signal Test : CN

B e e R B 0 P Tt | et 1473850 8 x
Wt [Chmwti ] Wadon asa bak fomet Toch - = S M Cheveh Seden et forst e .8
AL v/ ER- e il B e Z A v R T B [ —r
= =7 T 1 & T 3 i . §r 53 3 £§ § &8
b A 2 3 - [ H 2 / s 2 e | ¥ 1 y¥ 2 & ¥ I
Pl 11 § 7 & 1y 11 - bpoiid L
. i (! [ (1 : -l T . ¥
s L ] i g i | [ g
|
- | a [ | |
. | | = Bl 1l
- 5 " | | | .I-
| | | - | |
- | |
| . r |
- | | | | l | }
A scan o e
& FAVA.: Result Window & FAVA.: Result Window
Options Options
z.m‘-‘-m [CED zmi’ﬁ‘-m ke B
Detalled Resuty”  Calbration | Statstcs | Edt Table & Method | Detailed Resuits Statistics | Edit Table & Method |
Module Name  Ammonia Calibration | Cirdler 150 8466 v Module Name  Total CN Calibration | Qrdler IS0 8466 e
Ammonia Total CN
0.5
0.6
% % 0.5
s 0.4 0.4
= £ o3
% 0.2 302
£ & 01
o 0
[} 100 200 300 400 500 [} 20 40 &0 1] 100
Concentration Concentration
» =-0.00026360463507 b = 0.00119912315462 a = (0.00097327625887 b » 0.00572684652011
RSD = 0.00587803480891 r = 0.99572084460113 R2 = 0. 59944176713000 RSD = 0.00357388743950 r = 0.99987382564411 A2 = 0.99975766597144
DKSH Technology Limited (Head office) DKSH Technology Limited (Head office)
2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok, 10260 \l’J 2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok, 10260 \l’J
Phone +66 2 639 7000, Mobile +66 93 813 8681, yongyuth.yc@dksh.com, www.dksh.com Phone +66 2 639 7000, Mobile +66 93 813 8681, yongyuth.yc@dksh.com, www.dksh.com
19AFT INNILUAN 19AFT INNILUAN
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SO 18, SUANLUANG, SUANLUANG BANGKOK 10250

Certificate of Calibration

Equipment :
Manufacturer :

Model :

Serial No. :

ID. No. :

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

Submitted by :

Ambient Temperature :
Relative Humidity :

Calibration Procedure :

Calibrated by :

Approved by :

() Unnopphal Harachai
{ ) Ponpan Paipim
() Saithip Meangmal

Issue Date :

TEL.0-2717-3000-29 FAX.D-2713-9484

Cert.No.: 24CH1115
Page.: 10f 2

Turbidity Matar
Oakton

T100IR
112050117

UAE WAT.056/2563
Used ltem

05 September 2024
06 September 2024
24008-0177TDSC-1

United Analyst and Engineering Cansultant Ce.,Ltd.
3 Sol Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhancng, Bangkak 10260

(25 + 2.5) *C
(50 + 20 %

In - house method : CP-CH11
Direct measurement by

using Formazin standard schution

Walalak Sirithean

Sathe

Approved Signatory

9 September 2024

The U

arefora probability of app 9%

ran in full, excapt with tha prior writtan

may nat be
Agproval of the haad of Calibrateon and Tasting Equipment Services.

l.i)ﬂﬂ"lﬂliﬂ’lﬂml

CertNo.: 24CH1115

Page.: 2of 2
Condition of this calibration resu
1. Reference Standard Instruments
Instrum Serial No. ID No. Certificate No, Due date
1) Thermo-Hygrograph 1103328 130ECO10 24H1372 12 July 2025
2) Electronic Balance 1128143764 140RCO04 22MM22 20 Feb 2025

= This Certification is traceable to S| Throught Techaclogy Prometion Association (Thailand - Japan)

2. Standard Material : The Formazin ion has been prep imedric from
Material Manufacturer Lot No. Assay
1) Hexamethylenetetramine HIMEDIA 0000483847 99.65%
2) Hydrazinium Sulfate HIMEDIA 0000522014 99.40%

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

Turbidity Meter Serial Number : 1120501017

d curve by using 0,20,100,400,800 NTU

Standard UUC* Reading Uncertainty of Coverage
Formazine suspension Measurement Factor
(NTU) (NTU) [£NTU) k
o 0.00 0.0081 2,06
20 202 0.38 2,00
100 100 075 200
400 401 1.5 206
800 801 21 217
Remark - UUC* = Unit Under Calibration
= NTU = Nephelometric Turbidity Units
The reported uncertainty of measurement was based on & standard ity ied by a
factor &, g a level of aof app 95 %.
-olo-
.
enaslimunu



CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKDK 10250 HC.TISHTISITON
TEL.0-2717-3000-29 FAX.D-2719-0484 CALIBRATION G008

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) Ihe-m &

Certificate of Calibration Cert. No.: 24TM938

Page: 1aof3

Equipment : Incubator

Manufacturer : Binder

Model : HE 400 E&

Serial No. : 20220000022479

ID Ne. : UAE.MIC.028/2566

Submitted by : United Analyst and Engineering Consultant Co.Ltd.

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

Bangkok 10260
Location : Microbiclogy Laboratory
Received Order : 09 July 2024
Calibration Date : 09 July 2024
Ambient Temperature : (26+10)°C
Relative Humidity : (50£30)%
Calibrated by : Khit Ruttanaprapachai

- Al

Appraved Signatary

{ ) Ponpan Paipim
(4 Suwit Imjai
{ ) Kunchit Promprat

Issue Date : 19 July 2024

The U i are for a confi probability of app: 95%

This certiicate may not be raproduced other than in bul, &xcept with the prior writlen
Appeoval of the head of Corparate Services 3 - Equipment Calibration and Testing Sarvicas.

enaslumunu

Equipment : Incubator Cert. No.: 24TMO38
Condition As-Received : Used ltem Page: 3of 3
Reference : 2407-01530C-4
Result of Calibration :- () Without Adjustment
Function of UUC* : Temperature Source
Fresh alr setting : Mot Avallable
Calibration | UUC* | UUC* Temperature Temperature | Overall o
Paoint Setting | Reading stability Factar
('c) (*cy | (*c) (£C) (*c) (°c) k
35.0 350 | 3s0 0.030 0.31 0.33 2
Temp (*C)
Point Position
('c) 1 1 2 [ 3 T a1 s T 6 [ 7 [ 8 [ogely]| (+c)
350 | 35003 [ 35011 | 35081 | 35.118 | 34.840 | 35.054 | 34.924 | 34978 | 34824 | 0.30

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

Temperature stability : One-half of the greatest maximum difference of measured temperature at any one sensor.
y : The af at any sensors and the measured

temparature at the reference location which are observed at the same time or at as close an observation time as

possible to ine the pattern or g within the chamber under steady-state conditions.

Overall : The Di of the { and mini measured it observation.

UUC* : Unit Under Calibration

Note : The reported uncertalnty of measurement was included stability and excluded uniformity .

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

-olo-

naslumunu

Equipment : Incubatar Cert. No.: 24TM238
Condition As-Recelved :  LUsed ltem Page: 2of 3
Reference : 2407-01530C-4
Procedure Used :-
Calibration were using p CP-OT0Z2 based on TLAS G-20 according to direct
measurement method with Data iisition which with Temp Detactor | RTD ).
The temperaturs scale used was based on ITS-80.
Condition of this result of calibration
1. Reference standard instrument:-
Instrument Serial No. Cert. No. Traceable Due Date
1) Data Acquisition MY48001451 24LM44 TRA 17 Mar 2025
2. This certificate Is valid only to the item calibrated on date and place of calibration,
3. This certification is to the | jonal System of Unit.
Remark : TPA : Technology Promotion Association { Thalland - Japan |
Result of Calibration :- {*) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Mot Available Environment during calibration
R ooseos | P
Temp. [ °C ) 23 24
{ REL Humid. | % ) 52 54
* - AC Supply [ Voit ) 221 222
- ;
[h Position Ref. Std.
i s 1D No.:
4 & ] 19RTD-2/1
T 2 18RTD-2/2 |
W e JHe s | teRTD23
S 4 19RTD-2/4
w 5 18RTD-2/5
6 24-19RTD-2/6
7 19RTD-217
Probe Installation Details : Dimension of Chamber : & TR
e i e 8 jref) 1GRTD-2/9
b= 10 cm We 0,65 m
cm 10 cm H= 1.2 m

Capacity = 0.37 m*
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NSC-TISLTIS 17025
CALIBRATION 0061

Calibration Certificate

Certificate No.: 2501844-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT COLLTD.
Address: 3 Sal Udomsuk 41, Sukhumvit Road,

Bangchack, Prakhanang, Bangkok 10260

Paga 1615

Equipment: pH Meter
Manufacturer: METTLER TOLEDO
Model: SevenEasy pH
Serial No.: 1231155210
ID No.: UAE WAT.010/2553
Order No.: 2501844
Operation No.: 2501 844-001

Date of Receipt: 24 Fabruary 2025

Date of Calibration: 24 February 2025
Calibrated by MrManas Somsak Approved by %
Specialist [ Mr.Pheraphat Tuanjit )
Manager, Division of Calibration Laboratary
Date of lssue: 27 February 2025 Responsible far the Technical Management Team

The uncartaintins an for o confidence probability of approximataly 95%.

This Canificatis & issused in Becordincs with iha condificns of accreditation granted by e Thal Laboratory Accreditation Scheme which has sssessed
et capakilty of the labomiory and its Traceabiity to recogrized natcnal standands and to the units of measrement realized at the
v nstiorsl Slandarss lubormlory. This cenificala may rot e mproduced other than in fll except with the prior wrmen apeeoval of the

Hationsl Food instilule

F-{5-009 Revision: 01 Date: 20-04-65
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Foundation for Indusiial Development Mational Food stiute ety e TR TS Foundation for hosina Development Nafional Food instiuse ™
Food industria Laboratory Servce Center gnlﬂkﬂ;gu o081 Food indusinal Laberalory Serice Center Ezf- s'ﬂ:’u‘?n&?
Calibration Report Calibration R
alibration Report
Certificate No.: 2100101
Certificate No.: ZEABAA-001-01
Equipment: o Mt Resolution: OOMpH  ; 1mV
Equipment: £ Naate Resohation:  001gH  : 1mv
Manufacturer: METTLER TOLEDO Model. SavanEasy pH
Msnufacturer:  METTLER TOLEDO Modet: SevenEasy pH
Sarial No.: 12388210 Type: Banch tap
Serial No.: 1231186210 Type: Bench top
1D No.: LUAE WAT 0102583
o 10 Wo.: UAEWAT 0102853
Date of Calibration: 24 Fabruary 2025 Page 20l 5
Date of Calibratien: 24 February 2025 Page lal 5
Location: Chamical Calieation Laborascey, National Food Instiute
Calibration Results:
Enviranment Condition: Ambaent Tempasature: | 734 + 15 ) °C Relative Mumidity: | 51 : 3 | %
1. Calibration of pH Matar { Marwsal Tomgaeatura Compansation al 75 °C )
Condition of Equipment: Good Condtion
Cendition of this Results of Calibraticn Mominal DC Vohage Standard Awerage Indicator Reading Uncertainty Coverage Factor
W
1.Cabbraton Method W-CC002 : In on dimet y using and L eV v - {amv ) 3
certified rebarence matarisl (CRM) [] 414,122 414 i 056 200
2. Raference Standands | Cersfied Reference Material 7 SR = s FrY =
Instrumants Harial (10 No. Manyfaciyrar Ceriiicats Ho. Dua Bty 4 177483 178 400 058 200
21 DC Votage Calibrator Zroeoot Fluke 24E1752 30 May 2025 P T = == e 00
22 Digtal Tharmameler ZT0e00T Fluke 2500376-002-01 0 Dulabar 2025 1 0.001 a 7.00 0.58 200
23 Thermo-Hygr Meter NFLETH 01323 tesio CC BT0420-01 21 May 3035 L] 58,158 -08 B.00 .58 200
Gortified Rafernnce Matorial Lot Mo, Manutacirer Betd Expire Date 0 77482 an .00 s 200
2.4 pH buffer 4008 (Primary pH bufler Sokson) 1016435 CPAchem PHZIELE 2 July 2026 1 il 286 1200 0.58 200
2.5 pH buffor & 855 {Primary oH bufler Sokson) B4B186 CPAChE FHRITLE 0 November 2028 s misasi] -4 14.00 .58 200
2.6 pH kuffar 10.01 {Primary pH butier Sokton] 16437 CPAChE FHZIOLS 5 July 2028 2. Calibraticn of pH Metar with Electrode | Manus! Temparature Compansaton at 25 °C )
2.7 pH buller 7.00 {Standard pH buffer Sclution) =il ] HAGH LANGE GmbH S11M004 16 Octobar 2025 Equipmant: PHElacimde Typs:  Combied Elachods
3 This cenification & iraceable o The Inlemational System of Unt (1 Unitp Manufacturer:  METTLER TOLEDD Modal:  risb Solids.
2.7 Instruments N 2.1 thrcugh NSC-TISLTIS 17025 Laboratory Accreditcn of Caliteation ho 0008 erial Ho.- Hesmn 1B, WA
3.2 Instnaments Np.2.2 1o 2.3 through NSC-TISHTIS 17025 Labaratory Accredition of Calibrtian Mo 0061 Performance of Electroda systam  (Thiaa-Fint Calbeaton o pH £, 7 and 10}
3.3 Certibed Reference Materal Ng.2.4 10 2.6 traceabis 1o Primary measurement methed- Hamed cefl using calibrated
tharmamatar, barometer, and nanovatmeter. The Standard Soksson Aworage Indicator Reading
prapamation and cerificd by CRAChem Lid (s accrediled 1o 150 17034 OMEAS Vales 1) CeomeagniF wtor
and ISDVEC 17025 W25 °C (pH) oH e (2pH) (L3]
3.4 Conifed Rederancs Maserial Ng.2.7 tacoatiotn  PTS Certficale Nr. PTB-PHOA-563/30504123 and Canificats Nr. FT2- 4,008 400 188 - 0.0071 200
B [PTE: Physkalish 3 7001 T - Wa 0.0086 200
Braunschweig, Germany) | ¥ Y
10010 100 178 (.1 0.0083 200
4. This certficate was canified anky for the ingtrumant we calbrated. 6676 (1] ] - 00071 200
5. This resuf of calbeation was found stcurste 86 Shown on date and place of calbration orly.

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

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

A,
Ao,

%

v 2
FrarnssudEueadsidaarLsms %

‘min o

L aEanrEsUIEUILYEISFaan LS M s
FAUBUSMNSHauUUTEINISSa1NMNSSUE S ’1,4” o ALEiusSMsAauUUEN sges nNsSsUam TS
st bt v FOUNTEERON fOr Inchuisirial Development Nahonal Food Inshi e iy T T Foundation fer ndusinal Development National Fosd instiee
miniasry ot sy Food indusinal Laboratory Senice Cerver IBRATION DOB1 Food indusimal Labaratory Servce Center
Calibration Report Calibration Report
Certificate No.: 2501844-001-01 Certificate No.: 2501844-001-01
Equipment: Digial Thenvomatar wih RTD (pH Meler) Equipment: Digesl Tharmamalar with RTD (oH Meter)
Resolution:  01°C Model:  SevenEasy pH Resoluton:  01°C Modal  SevenEssy pH
SeralNo: 1231388210 WNo:  UAEWATO102553 Sevial No.: 1231186210 IDNo:  UAE WAT.010/2553
Manufacturer:  METTLER TOLEDD Manufacturer  METTLER TOLEDO
Date of Calibration: 24 Febnaary 2028 Pagedof$ Date of Calibration: 24 Febeuary 2026 Page 5ol 5
Location: Chenical Calioration Laberslory, National Food Inslitule Calibeation paint: 00,250 and 300 °C
Erviranmant Candition: Ambient Temperature 34a°g t 10 Calibration result:
Redative Humadity 551 % t 1T % - The probe was immersed in ligud bath or dry bath to a minimum cepthof 120 mm
- Descripton of probe, moded - A 5N ik
Dimensian of probe - Diamatar 4 mm, Lengin 120 mm.,
Condition of this results of Calibration: Eneath matenial Starioss Steal
1. Calieation Method @ =in . W-TE-D25 by wilh standard
The paing wilh 8 known
fram a slandard rezistance thermameter. i r"“::::'.: rey et “M:"I.:\I'.‘"rw
- Tha lempes scale In use at. the 201 20.001 a1 0099
Temparslure scale of 1990 { TS50 1. 251 28,002 a1 L
2. Reference Standard instrument . 0.1 30.003 o1 [ele:]
Instrumant Modal Serlal No. Certificate No. Due Date Through
HANDHELD THERMOMETER: 1523 2118184 i ke e Hale
Pratinum Resstance Themeometer (PRT) S6ITA 877332 - LJC* : Unt Under Calioration
- Low RTC-187), Modet: RTC-187C , SN. 670930-00018
3 This cerificate is traceable io International System of Units (S Units).
4 Thig y for the calbrated.
5. This resull of cabrati a5 found e as and place of calibration only.
6. Cardition of Caibrsted iem Good
7. Result of Calibraion Izl ‘Withaul adjusiment D Afser adjustment.
The report uncertainty of measurement was based on standard uncerainty mulgliad by coverage tBeior ks 2, providing 8 level of confiderce of
& approadmately 95 %.

wmeeneee ERIED

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

F-G5-012 Revision: 01 Date: 20-04-65




List of Instruments Certification for Air & Noise Quality Analysis

No.| Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration Calibration
Ambient
1 |Orifice Transfer Standard Total Suspended Particulate (TSP) Tisch Environmental,Inc. TE-5025A Jiranatee Associates Co., Ltd. COF-045-67 4 Nov 24 3 Nov 25 -
Calibrator Particulate Matter < 10 um (PM, ) 3540
2 |U-Tube Manometer Total Suspended Particulate (TSP) Dwyer 1221-36-W/M Technology Promotion Association 24P1251 11 Apr 24 10 Apr 25 -
Particulate Matter < 10 um (PM,) - (Thailand-Japan)
3 [Air Flow Meter Particular Matter (PM, ;) Mesa Labs DeltaCal DC1 Jiranatee Associates Co., Ltd. CGF-010-67 16 Oct 24 15 Oct 25 -
155895
4 |Aneroid Barometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 24P1369 22 Apr 24 21 Apr 25 -
Particulate Matter < 10 um (PM, ) (Thailand-Japan)
Particular Matter (PM, )
5 |Dial Thermo-Hygrometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 24H754 10 Apr 24 9 Apr 25 -
Particulate Matter < 10 um (PM,) (Thailand-Japan)
Particular Matter (PM, ;)
6 |Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 17102024 17 Oct 24 16 Oct 25 -
1182920010
7 |Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 11102024 11 Oct 24 10 Oct 25 -
1182920011
8 |Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 11102024 11 Oct 24 10 Oct 25 -
1191503035
9 |Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 26092024 26 Sep 24 25 Sep 25 -
1191503036
10 [Standard Gases (Mixture) Nitrogen Dioxide Airgas EB0162121 Airgas an Air Liquide company EO5NI91E15A0014 6 Jun 23 6 Jun 31 -
2016PSIG
11 |Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific 43 UAE Consultant Co.,Ltd. 04092024 4 Sep 24 3 Sep 25 -
1182920014
12 |Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 06092024 6 Sep 24 5 Sep 25 -
1182920016
13 |Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific 43 UAE Consultant Co.,Ltd. 09042024 4 Sep 24 3 Sep 25 -
1182920017




List of Instruments Certification for Air & Noise Quality Analysis

No.[ Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration Calibration
Ambient
14 |Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific 43i UAE Consultant Co.,Ltd. 04092024 4 Sep 24 3 Sep 25 -
1180540065
15 [Standard Gases (Mixture) Sulphur Dioxide Airgas EB0162121 Airgas an Air Liquide company EO5NI91E15A0014 6 Jun 23 6 Jun 31 -
2016PSIG
16 [Wind Speed/Wind Direction WS/WD Scarlet Tech Ltd. WL-21 Thai Meteorological Department 106/25 19 Feb 25 18 Feb 26 -
22050710114
17 [Wind Speed/Wind Direction WS/WD Scarlet Tech Ltd. WL-21 Thai Meteorological Department 110/25 19 Feb 25 18 Feb 26 -
2205DT0116
18 |Wind Speed/Wind Direction WS/WD LSI Lastem DNA202/E-LOG Jiranatee Associates Co., Ltd. CWsS-027-67 7 Aug 24 6 Aug 25 -
BQ1705627/17037708
19 |Wind Speed/Wind Direction WS/WD LSI Lastem DNA202/E-LOG Jiranatee Associates Co., Ltd. CWsS-028-67 7 Aug 24 6 Aug 25 -
BQ1705626/17037713
20 [Sound Level Calibrator Calibrate Sound Level Meter Svantek SV36 Innovative Instrument 24-ACT-091 26 Jun 24 25 Jun 25 -
(Acoustic Calibrator) 107224 Co.,Ltd.
21 [Sound Level Meter Laeq2ahrs Laeqt no Lamaw Lagor Ladn Larson Davis LxXT1 Electrical And Electronics Institute CP202340287EA 2 Aug 24 1 Aug 25 -
Annoyance Noise 0007309 Foundation For Industrial Development
22 [Sound Level Meter Laeq2ahrs Laeqt no Lamaw Lagor Ladn Larson Davis LXT1 Electrical And Electronics Institute CP20240289EA 5 Aug 24 4 Aug 25 -
Annoyance Noise 0007310 Foundation For Industrial Development
23 [Sound Level Meter Laeq2ahrs Laeq 1 o Lamaw Lasor Ladn Larson Davis LxT1 Electrical And Electronics Institute CP20240323EA 22 Aug 24 21 Aug 25 -
Annoyance Noise 0007305 Foundation For Industrial Development
24 [Sound Level Meter Laeq2ahrs Laeq 1 ho Lamaw Lasor Ladn Larson Davis LxXT1 Electrical And Electronics Institute CP20240290EA 5 Aug 24 4 Aug 25 -
Annoyance Noise 0007306 Foundation For Industrial Development
25 [Sound Level Meter Laeq2ahrs Laeq 1 o Lamaw Lagor Ladn Larson Davis LxT1 Electrical And Electronics Institute CP20240322EA 22 Aug 24 21 Aug 25 -
Annoyance Noise 0007308 Foundation For Industrial Development
26 [Sound Level Meter Laeq2ahrs Laeq 1 o Lamaw Lasor Ladn Larson Davis LxT1 Electrical And Electronics Institute CP20240288EA 5 Aug 24 4 Aug 25 -
Annoyance Noise 0007312 Foundation For Industrial Development
27 [Sound Level Meter Laeq2a s Laeq 1 ho Lamaw Lagor Ladn Larson Davis LXT1 Electrical And Electronics Institute CP20240286EA 2 Aug 24 1 Aug 25 -
Annoyance Noise 0007301 Foundation For Industrial Development
28 [Sound Level Meter Laeq2a s Laeq 1 ho Lamaw Lagor Ladn Larson Davis LxXT1 Electrical And Electronics Institute CP20240324EA 22 Aug 24 21 Aug 25 -
Annoyance Noise 0007302 Foundation For Industrial Development




NAC

TISI=TIS 17025
IBRATION 0367
Cantinuation of Certificate of Calibratian Number COF-045-67

MEASUREMENT RESULTS:

CERTIFICATE OF CALIBRATION

Page 1 af 2 Pages

+ COF-045-67

Table 1: The result

MEASUREMENT ITEM
MANUFACTURER
MODEL/TYPE

SERIAL NUMBSER

W NUMBER

CONDITION AS-RECEIVED
CUSTOMER

Cofibrotion procedure:

Plate

RECENED DATE
MEASUREMENT DATE
ISSUE DATE

Uncertainty {k

ENVIRONMENTAL CONDHTIONS:
the aboratory are as follow:
23030 (2

Table 2: The resul

Temperature
[Tm]
o

Bp meter | Ap_Orifice

Plate

meg nH0

casuremen are

NOTED:

an datte el

TABULATION OF RESULTS:

el puage give U

Uncertainty [ = 2

***gnd of Certificate of Calibration®**

'
THIS CERTIFICATE REPORT MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR RE! 3RDJP.-E !,n PAE !Et! € m !IE! la

IN WRITING FROM THE LABORATORY

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOT 18, SUANLUANG, SUANLUANG, BANGKOK 10250
TEL. 0-2717-3000-24 FAX. 0-2719-9484

Certificate No. :
Page :

24P1251

Certificate of Calibration g

Without
ressure Measurement

Range: 0 inH:0 to 36 inH:.0

Increasing Pressure

Equipment : U Tube Manometer
Manufacturer: Dwyer This certificate may not be reproduced other than in full, pils
except with the prior written approval of the head of UUC Indication
Model : 1221-36-W/M Corporate Services 3: Equipment Calibration and Testing Services. Applied Pressure High-port side Low-port side Ae
Serial No.: - 0.00 0.00 0.00 0.00
2,00 1.00 -1.00 200
1D No. UAE.EFM.077/2566 2.00 2,00 2,00 2.00
Condition As-Received: Used Item 6.00 3.00 -3.00 6.00
Received Date: 03 April 2024 8.00 4.00 -4.00 8.00
- ) 10.00 5.00 -5.00 10.00
Calibration Date: 11 April 2024 12.00 6.00 6.00 12,00
Reference: 2404-0118WSC Submitted by: United Analyst and Engineering Gonsultant Co. Ltd, 1400 i T8 y 0
A 16.00 8.05 -8.05 16.10
Ambient Temperature: (23 + 2) °C 18.00 0.05 005 1810
Relative Humidity: (50 % 15) % 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak, 20.00 10.05 10,05 20.10
Phrakhanong, Bangkok 10260 22.00 11.05 -11.05 22.10
Atmospheric Pressure: 1012 mbar
24.00 12.05 -12.05 24.10
Procedure used: The was by direct method against Pressure Measuring Instruments 26.00 13.05 -13.05 26.10
Standard according to calibration procedure CP-P04, using " DKD-R 6-1 ; Calibration of Pressure Gauges " as 28.00 14.05 -14.05 28.10
a guidelines. 30.00 15.05 -15.05 30.10
Condition of this result of calibration 20 ) e S
34.00 17.05 -17.10 34.15
1.Reference standards instruments : e ) e e
Instrument Model Serial No. Certificate No. Due Date
1) Pressure Calibrator PC106P 1189 MP-0176-23 12 Sep 2024 The uncertainty of measurement was * 0.11 inH:0

* AP = High-port side - Low-port side
* UUC = Unit Under Calibration
The reported uncertainty of measurement was based on a standard uncertainty mutiplied

2.This result of calibration was made on requested at the point specified by customer.
3.Scale and conversion factor is 1 kPa = 4.0146293 inH20

4.This instrument was used clean air as pressure media. by a coverage factor & = 2, providing a level of confidence of approximately 95 %.
5.This instrument was calibrated by applied pressure to high-port (+) side and low-port (-) side open to atmospheric pressure.

6.This instrument was installed in vertical orientation and top of the pressure port was used as the reference level. 200

7.The certificate is valid only to the item calibrated on date and place of calibration.

8.This Certification is traceable to the International System of Unit maintained through:-

-National Institute of Metrology (Thailand), NSC-ONSC Accredited No. Calibration 0144

Calibrated by :
Issue Date :

Suksan Khankaew pp Signatory :
17 April 2024 [

[ 1Sura Suwannasri
[V/] Attapol Panurach

] Phalinee Prabpaipal

enaslupuR

2of 2 Pages

standard Flow [{2]

Standard Flow [(5]

lﬂﬂ?l‘]'ihllﬁ?'l.lﬂu

GertNo.: 24P1251
Page: 20f 2

Scale Interval : 0.1 inHzO ( The Second Estimate )

Emor
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.15
0.15
0.20
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NAC NAC

JIRANATEE ASSOCIATES CO_LTD
JNRANATEE ASSOCIATES COLLTD.
Iranates Amncite G td Aseredited cakbration lobormtory
BH14-15, £1/35-36 SOMEC 17025:2017
Fetchisasem 7,711, R, Wattara, Ranghokys, NSC-TISHTIS 17025 = PP R, 01067 Page 7 of 7 Pages
" CALIBRATIEN 0367
Flow measurement kabaratary
Cofibvation services department. MEASUREMENT RESULTS:

The Gas flow muter was calbeated by compariscn method with the Standard Gas Fiow Meter (Pistan Proser]. The air was used a5  medium in the sygstem.

CERTIFICATE OF CALIBRATION

Calibration in the range of 1 15 Lfmin to 183 L/min ) Without adjustment [ With adjustment
Certificate Ma. © OGF-010-67 Page | of I Pages
MEASUREMENT ITEM Volumetric A Flow Calbn The results of caliration and associated measurement uncertainties are reported in the table below.
= Volus ric Air Flow Caliarator S
MANUFACTURER + B! Incorparated Standard Reading ULIC Reading Error Uncertainty f=2]
MODEL/TYPE + DitaCal DC1 Coltbration procedure;
SERLAL NUMBER . 155895 The Gos flow meter wos gofibroted ogoinst { :ml (Lfmin) 1& H
1D NUMBER A EFM 076/2560 Standard Gos Flow Meler (PistomProver] Model 16308 = 163 s
CONDITION AS-RECEIVED  Usod fom MI-BK-44 The WICIS war'died o5 o ; :
CUSTOMER  United Analyst and Engineering Consultant Ca., Ld. cafibration guidefine. 16.084 152 -162 048
#1 S0i Udomsuk 41, Sukhuenit Road, Bangchak, Phrakhanong, p il 16.543 1667 <154 048
i This certficate provides, o travechilty of The 17802 1750 112 048
mecsurement o (gecognired  the  pational
Standards, ond 18, reakiation of the international ] 1859 169 048
RECEIVED DATE + 07 Oct 2024 systern of witd (5T throvgh NIMT (Naticnal
MEASUREMENT DATE + 16 Oct W24 Tngtitte of. Merrology Thailand) wia Certificate
1SSLIE DATE <16 Oct 2024 niimaber: MW-D045-24
Uncertainty of Measurement:
CONDITION OF THIS RESULT OF CALIBRATION: ol "P“';":"' m”:""‘ :m"m“m o
1.The Unit Under Calil 24 hours i itians prior b based an the standard unce oy ¥
‘parformad. a coverage foctor k=2, Which for o momal ***End of Certificate of Callbeation***
lLrsiprtr A F— distribution  corresponds fo @ coverage

probabiity of eppraximately 5%, The stondard
3.Calibration conditicn: uncemtainty hos been determined in accordance
with the GUM ‘Fraiuation of measurement

Flow transmitting medium data - Guide fo the expression of uncertainty in

tums vernge during calieatian 'c i i
Haouaverage during caliaration HRH
P e average during caliration h#a

4.The certificate is valid only 1o the item calibrated on date and place of calibfstion.

TABULATION OF RESULTS:
The table an next page give the measured valus

o Thachulad
E Miss Npgrapter Lertsomphel

M. Farinya Boancharcen
Calibraticn Department Marager

:
eneiaruRr— wnaslupuAn
THIS CERTIFICATE OF CALIBRATION MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN OBTAINED

N WRITING FROM THE LABORATORY

Iy,

AN
i-la\“_.d-//z
NAC AW NAC
Ageredited calibration laboratary B LTINS
NRANATEE ASSOCIATES COLLTD ISOAEC 170252007 (i JIRANATEE ASSOCIATES CO.,LTD.
NSC-TISHTIS 17025 N5C—TISI - TIS 17025
CARATION S8 CALIBRATION 0367
Fetchiasem 7.7/1, R, Wattbapra, Banghoeya, Temperature measurement laboratary »
Ranghok 10800{Thatizad) i i ek et s Continuation of Cartificate of Calibration Number CDT-179-67 age 2 of 2 Pages

Toi: +6EORREDELE
Mibie: +66E6I830453

L-mai: uac-calioratioaie aniten com
Wt il weww jicanacee com

CERTIFICATE OF CALIBRATION Bt ol € b Sl

Calibration Range:  20°Cte 40 °C
Certificate No,  : CDT-179-67 Page 10f 2 Pages
Fungtion:
o ) Table 1: This was Ambient ensar probe (Ta) Madel: - S/N: -
i E B S o NS ——— Dimensian: Diameter 2.0 mm. Length 44.0 mm.
MANUFACTURER 2 BGI Incorparated The temperature callbration was dane by
MODEL/TYPE : Deltacal DE1 In-House calibration  Method g3 WISCL-001 5
SEMIAL NUSIRER e accarding ta compgrisan method with standard I Depth  Standard Reading UUC Reading Errar Uncertai
B digital femperature indicatar, and  standard {mm) ra e re [}
2 ML : UAE.EFM.OTE/2560 temperature probe. The tempgrature scaie use [ 4
CONDITION AS-RECEIVED : Used ftem was based on IT5-90. = P — o 0095
" e :;;rw Falipilon |: o :m c;;&m. S—— 40 30.014 30.1 ol .09
msuik 41, Sukhumvit Road, Bangc! biliry:
Phrakhanang, Bangkok 10260 The miwsurement resibts are traceable to the 40 35.008 351 01 .oes
interndtional System of units (5] through a0 40,000 a2 02 0.092
) Natianat fnstifite of Metrolagy Thailand (NIMT) a 29,957 439 a1 00989
wow oo e T
1R8UE DATE 16 0ct 2024 O R-0i00-23 Table 2: This was with Filter pr -5/N: -
% Dimension: Diameter 7.97 mim. Length 102 mm,
Reference Used During Cafibration:
1. Stondard Temperature Prabe
ENVIRONMENTAL CONDITIONS: Modei: $T5-100 ASCY, Serial No.: 667682-08 Depth Standard Reading UUC Rpading Errar Unterta
. 2, Digita Temperature Indicetor =
ndition ratory low: m) o (=] c| ra
::::L?r;::m It "_';3': ::—0 b todet; £IT1-1000-A MK I, Serial No.: 671407- o il rel
b 00591 Y Y 0.092
Relative Humidity 15504150 RN - 20033 b o 00
al " a0 30,013 g0 0.0 0099
The ,,pm,’ﬂ. ierisiiiy. of ReasAE a0 35.008 50 00 0.099
NOTED: The certificate is valid anly to the item cafibrated d bosed on the stendard uncertainty multipled by a0 40,800 400 0.0 o099
a coverage factar k=2, Which for o normal 50 29.988 497 03 0.9
distribution  corresponds  fe 0 coveroge =
probability of appravimately 35%. The stondard i it T Gl
inty has been in atior
TABULATION OF RESULTS: with the GUM ‘Evaluation of megsurement data
The table on next page give the measured value®) - Guide to the expression of uncertointy in
AEERIEREE +++End of Cantficata of Callbeation

NAC

Mr. Parinya Booncharoen
Calibration Department Manager

e T —————— 10T wnenslupuny

1N WRITING FROM THE LABORATORY



A2 NSC - TISI - TIS 17025
CALIBRATION 0367

Certificate No.

MEASUREMENT ITEM
MANUFACTURER
MODEL/TYPE

SERIAL NUMBER

10 NUMBER

CONDITION AS-RECEIVED
CUSTOMER

RECEIVED DATE
MEASUREMENT DATE
ISSUE DATE

COMDITION OF THIS RESULT OF CALIBRATION:
1. Refe

Instrument Model Serial Mo Certificate No Due Date

024

MP-C

Calibrated by Approved signatory
! Mt Softwit Thachal
Misz ligtrafigrn Lert:

Calibration Department Manag,

N
THIS CERTIFICATE REPORT MAY NOT BE REPRODUCED EXCEFT IN FULL UNLESS PERMISSION FOR nzpnm%wmuqu

TN WRITING FROM THE LABORATORY

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

534/4 PATTANAKARN ROAD SOT 18, SUANLUANG, SUANLUANG, BANGKOK 10250
TEL. 0-2717-3000-24 FAX. 0-2719-9484

e
Certificate of Calibration Ce'""“‘:‘;f S

Equipment : Aneroid Barometer
NaiTfachior: Barigo This certificate may not be reproduced other than in full,
except with the prior written approval of the head of
Model : N Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: -
ID No.: UAE.ANV.013/2547

Condition As-Received: Used Item

Received Date: 05 April 2024
Calibration Date: 22 April 2024
Reference: 2404-0243WSC Submitted by: United Analyst and Engineering Consultant Co.,Ltd.

Ambient Temperature: (23 * 2) °C
81 Soi Udomsuk 41, Sukhumvit Road, Bangchak,

Phrakhanong, Bangkok 10260

Relative Humidity: (50 +15) %
Atmospheric Pressure: 1007 mbar
Procedure used: The calibration was by direct method against Pressure Measuring Instruments

Standard according to calibration procedure CP-P10, using " DKD-R 6-1 ; Calibration of Pressure Gauges " as
a guidelines.

Condition of this result of calibration

1.Reference standards instruments :

Instrument Model Serial No. Certificate No. Due Date
1) Standard Barometer DPI142 1422505046 MP-0094-23 03 May 2024

2.This instrument was installed in vertical orientation and center of the dial was used as the reference level.
3.This result of calibration was made on requested at the point specified by customer.

4.Scale and conversion factor is 1 kPa = 7.50062 mmHg

5.This result of calibration instrument was in absolute pressure.

6.This instrument was used clean air as pressure media.

7.The certificate is valid only to the item calibrated on date and place of calibration.

8.This Certification is traceable to the International System of Unit maintained through:-

-National Institute of Metrology Thailand (NIMT)

Calibrated by :  Suksan Khankaew PP Signatory :
Issue Date : 23 April 2024 [ 1Phalinee Prabpaipal

[ 1Sura Suwannasri
[V/] Attapol Panurach

enaslupuR

NSC - TISI - TIS 17025
CALIBRATION 0367

Page 2 of 1 Pages

MEASUREMENT RE

ULTS

CALIBRATION IN THE RANGE OF 5 mmHg

G uuc* T Errar I Uncertainty (k2]
(mmikg) (mmHg) (mmHg) | [mmHg)
740,08

Note: |

*End of certificate”

lﬂﬂ?l‘]'ihllﬁ?'l.lﬂu

GertNo.: 24P1369
Page: 20f 2

Without adijt Range : 720 mmHg to 780 mmHg
ion:- Absolute Pressure Measurement Scale Interval : 1 mmHg ( The Fifth Estimate )

Pressure

Applied Pressure (mmHg) | 718.40 | 729.71 | 740.61 | 751.07 | 761.97 | 773.05 [ 786.91

UUC* Indication (mmHg) 720.0 730.0 740.0 750.0 760.0 770.0 780.0

Error (mmHg) 1.60 0.29 -0.61 -1.07 -1.97 -3.05 -6.91

D ing Pressure

Applied Pressure (mmHg) | 786.91 | 772.99 | 761.71 | 750.69 | 740.13 | 729.35 | 718.44

UUC* Indication (mmHg) 780.0 770.0 760.0 750.0 740.0 730.0 720.0

Error (mmHg) 691 | 299 | .71 | 069 | 013 | 065 | 1.56

The uncertainty of measurement was + 0.24 mmHg
* UUC = Unit Under Calibration

The reported uncertainty of measurement was based on a standard uncertainty multiplied
by a coverage factor k = 2, providing a level of confidence of approximately 95 %.

-00o-

tanms'laimuqu



TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250

TEL. 0-2717-3000-24 FAX. 0-2719-9484 WEC-TISKTISATaZS

CALIBRATICN D038

Certificate of Calibration  Certificate No.:
Page: 10of 2

Equipment : Dial Thermo-Hygrometer
Manufacturer: Barigo This certificate may not be reproduced other than in full,
except with the prior written approval of the head of
Model : N Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: -
ID No.: UAE.ANV.129/2550

Condition As-Received: Used Item

24H754

Received Date: 05 April 2024
Calibration Date: 10 April 2024
to 18 April 2024
Reference: 2404-0247TWSC Submitted by: United Analyst and Engineering Consultant Co.,Ltd.

Ambient Temperature: (25 * 3 ) °C
(50 +20)% 81 Soi Udomsuk 41, Sukhumvit Road,

Bangchak, Phrakhanong, Bangkok 10260

Relative Humidity:

Procedure used:

Calibration were conducted using in-house calibration procedure CP-H02 according to comparison

with standard chilled mirror sensor for humidity function and i with standard

probe for function into humidity / temperature chamber.

Condition of this result of calibration

1.Reference standards instruments :

Instrument Model Serial No. Certificate No. Due Date
1) Chilled Mirror Hygrometer Dew Master 44730 21656 02 Aug 2024
2) Handheld Thermometer With Sensor 1521 A5A339 2311238 16 Oct 2024
2.The 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 maintained through:-
-Thunder Scientific Corporation, NVLAB Accreditation No. Calibration 200582-0
-Technology Promotion Association (Thailand-Japan), NSC-ONSC Accredited No. Calibration 0008
Calibrated by :  Chakrit j pp! gl y:
Issue Date : 18 April 2024 [ ]Chakrit Waewwanjua
[ ] Viporn Tantiyawutti
[ 1Unnopphol Harachai
[
onaslumury

i A \ % United Analyst and Engineering Consultant Co., Ltd.

3 Sol Ldomsuk 41, Road, P Banghok 10260

Tel. 0 2763 2828 Fax 0 2763 2800 www. com E-mail:

MULTI-POINT GAS TEST REPORT

Test Date : Oct 17,2024

Cert. No.: 24H754

Page.: 2 of 2
Result of Calibration:- Without Adjustment
Function: Humidity Measurement.
Reference Standard uuc Uncertainty
Temperature Humidity Reading Error of Measurement

(°C) (%R.H.) (%R.H.) (%R.H.) (£%R.H.)

25.0 40.1 42 1.9 1.6

25.0 60.0 60 0.0 1.7

25.0 80.0 76 -4.0 1.8

Result of Calibration:- Without Adjustment

Function: Temperature Measurement.
Standard uuc Uncertainty
Temperature Reading Error of Measurement

C) (C) (°C) #C)
20.007 21.0 0.993 0.72
25.032 255 0.468 0.72
29.997 30.0 0.003 0.72
35.010 35.0 -0.010 0.72
40.019 39.5 -0.519 0.72

UUC* : Unit Under Calibration
The reported uncertainty of measurement was base on standard uncertainty multiplied
by coverage factor k = 2.00, providing confidence level approximately 95%.

-o0o-

Equipment : Gas Analyzer (NO2) Model : 42i

Manufacturer :  Thermo Scientific Serial Number : 1182920010

Standard Gas Concentration Dilutor Detail

Sulphur Dioxide (SO2) 42.89 PPM  Manufacturer : Thermo Scientific
Nitric Oxide (NO) 46.77 PPM Model : 146i

Methane (CHa) - PPM Serial Number : 1180540071
Carbon Monoxide (CO) 965.9

Cylinder No. : EB0159156

Expiration Date : Nov 6,2026

Multi-point gas test data

Reference Value (ppb) Analy?:;bb;splay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.0 0.00 0.00 0.00
Level 2 20.00% 100.0 100.5 0.50 0.50 0.50
Level 3 40.00% 200.0 200.7 0.70 0.35 0.35
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 (%) 0.23
:Acceptable Limit + 5%
oint Gas Test Chart
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la

United Analyst and Engineering Consultant Co., Ltd.

3 Sol Udomsuk 41, Foad, P Banghok 10280

Tel. 0 2763 2828 Fax 0 2763 2600 www. com E-mai; com

MULTI-POINT GAS TEST REPORT
Test Date : Oct 11,2024
Equipment : Gas Analyzer (NO2) Model : 42i
Manufacturer :  Thermo Scientific Serial Number : 1182920011
Standard Gas Concentration Dilutor Detail
Sulphur Dioxide (SO2) 42.89 PPM  Manufacturer : Thermo Scientific
Nitric Oxide (NO) 46.77 PPM Model : 146i
Methane (CHa) - PPM Serial Number : 1180540071
Carbon Monoxide (CO) 965.9
Cylinder No. : EB0159156
Expiration Date : Nov 6,2026
Multi-point gas test data

Reference Value (ppb) Analyt:;bb;splay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.0 0.00 0.00 0.00
Level 2 20.00% 100.0 100.7 0.70 0.70 0.70
Level 3 40.00% 200. 200.7 .70 .35 .35
Level 4 60.00% 300. 300.8 .80 .27 .27
Level 5 80.00% 400. 400.0 .00 .00 .00
Remark : Measuring Range 500.0 ppb Average Difference (%) .26

:Acceptable Limit + 5%

450 Multi-Point Gas Test Chartl

400 4
350
300
250
200 7
150
100 i
50
0

Analyzer Display(ppb)

0 50 100 150 200 250 300 350 400 450
Reference value (ppb)

Page 1 of 1 I.Oﬂﬁ"l?hlﬁ’n]ﬂll
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United Analyst and Engineering Consultant Co., Ltd. United Analyst and Engineering Consultant Co., Ltd.

3 Sol Ldomsuk 41, Road, P Banghok 10260 3 Sol Ldomsuk 41, Road, P Banghok 10260
Tel. 0 2763 2826 Fax 0 2763 2B00 www, com E-mail com Tel. 0 2763 2826 Fax 0 2763 2B00 www, com E-mail com
MULTI-POINT GAS TEST REPORT MULTI-POINT GAS TEST REPORT
Test Date : Oct 11,2024 Test Date : Sep 26,2024
Equipment : Gas Analyzer (NO2) Model : 42i Equipment : Gas Analyzer (NO2) Model : 42i
Manufacturer :  Thermo Scientific Serial Number : 1191503035 Manufacturer :  Thermo Scientific Serial Number : 1191503036
Standard Gas Concentration Dilutor Detail Standard Gas Concentration Dilutor Detail
Sulphur Dioxide (SOz) 42.89 PPM  Manufacturer : Thermo Scientific Sulphur Dioxide (SOz) 42.89 PPM  Manufacturer : Thermo Scientific
Nitric Oxide (NO) 46.77 PPM Model : 146i Nitric Oxide (NO) 46.77 PPM Model : 146i
Methane (CHa) - PPM Serial Number : 1180540071 Methane (CHa) - PPM Serial Number : 1180540071
Carbon Monoxide (CO) 965.9 Carbon Monoxide (CO) 965.9
Cylinder No. : EB0159156 Cylinder No. : EB0159156
Expiration Date : Nov 6,2026 Expiration Date : Nov 6,2026
Multi-point gas test data Multi-point gas test data
Reference Value (ppb) Analy?:;bb;splay Difference Error | Percent Error [% Error ] Reference Value (ppb) Analy::;bb;splay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.0 0.00 0.00 0.00 Level 1 | Zero 0.0 0.0 0.00 0.00 0.00
Level 2 20.00% 100.0 100.8 0.80 0.79 0.79 Level 2 20.00% 100.0 100.9 0.90 0.89 0.89
Level 3 40.00% 200.0 200.6 0.60 0.30 0.30 Level 3 140.00% 200. 200.7 0.7 X .35
Level 4 60.00% 300.0 3016 1.60 0.53 0.53 Level 4 60.00% 300. 3013 1.3( .4 .43
Level 5 80.00% 400.0 400.0 0.00 0.00 0.00 Level 5 80.00% 400. 400.0 0.0 .00 .00
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.32 Remark : Measuring Range 500.0 ppb Average Difference (%. .33
:Acceptable Limit + 5% :Acceptable Limit + 5%
450 t Gas Test Chart 450 Multi-Point Gas Test Chartl

= 400 4601 - 400 4

5 5

g 0 g 30

g 300 ¥ F 300 -

g 250 g 250

S 200 6 S 200

= 150 _ﬁ 150

2 0 2 10

£ - 2 i

50 50
0 2 0 2
0 50 100 150 200 250 300 350 400 450 0 50 100 150 200 250 300 350 400 450
Reference value (ppb) Reference value (ppb)
Calculate by
Dy e
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@E\E United Analyst and Engineering Consultant Co., Ltd.
3 Sol Ldomsuk 41, Road, P Banghok 10260
Tel. 0 2763 28268 Fax 0 2763 ZB00 www. com E-mail: com

LATEE AL Y57 ) NGRS
== [Eoe—

ST TTDTS ATT ~ MULTI-POINT GAS TEST REPORT
CERTIFICATE OF ANALYSIS
: gabasiiil T TestDate  :Sep 4,2024
Grade of Product: EPA PROTOCOL STANDARD
Custome AIR LIQUIDE (THAILAND) N —
S g : b \ Equipment : Gas Analyzer (SO2) Model : 43i
Manufacturer : Thermo SCIENTIFIC Serial Number : 1182920014
Standard Gas Concentration Dilutor Detail
i i S0a4 Sulphur Dioxide (SO2) 42.89 PPM  Manufacturer : Thermo SCIENTIFIC
e Nitric Oxide (NO) 46.77 PPM  Model : 146i
Methane (CHa) - PPM Serial Number : 1180540071
Carbon Monoxide (CO) 965.9
Cylinder No. : EB01159156
ANALYTICAL RESULTS Expiration Date : Nov 06,2026
Componant Requested Acty Protocaol Total Relative Assay
Concentrati centrati Dates
oncentration  Concentration Method Unf:ertam.ry . ate T T o T
™ - rutEpointigasitesticats
Reference Value (ppb) Analy?:;bb;splay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.0 0.00 0.00 0.00
Level 2 20.00% 100.0 100.7 0.70 0.70 0.70
Level 3 40.00% 200.0 200.7 0.70 0.35 0.35
Level 4 60.00% 300.0 300.9 0.90 0.30 0.30
Type Lot ID Uncertainty Expiration Date Level 5 80.00% 400.0 400.0 0.00 0.00 0.00
- Remark : Measuring Range 500.0 ppb Average Difference (%) 0.27
:Acceptable Limit + 5%
Multi-Point Gas Test Chartl
450
= 400 400-
5
g 0
F 30
& 250
2 20 .
ANALYTICAL EQUIPMENT g 150 i
Analytical Principle Last Multipoint Calibration s
£ 100
50
0 4=
0 50 100 150 200 250 300 350 400 450
Reference value (ppb)
_Calcyilate by Approve by

2024

4 Sep

[ e

R

X%
N

Approved for Release Page 1of 1
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United Analyst and Engineering Consultant Co., Ltd.
3 Sol Ldomsuk 41, Road, P Banghok 10260
Tel. 0 2763 28268 Fax 0 2763 ZB00 www. com E-mail:

MULTI-POINT GAS TEST REPORT

Test Date : Sep 6,2024

Equipment : Gas Analyzer (SO2) Model : 43i

Manufacturer : Thermo SCIENTIFIC Serial Number : 1182920016

Standard Gas Concentration Dilutor Detail

Sulphur Dioxide (SO2) 42.89 PPM  Manufacturer : Thermo SCIENTIFIC
Nitric Oxide (NO) 46.77 PPM Model : 146i

Methane (CHa) - PPM Serial Number : 1180540071

Carbon Monoxide (CO) 965.9

Cylinder No. : EB01159156

Expiration Date : Nov 06,2026

Multi-point gas test data

Expiration Date : Nov 06,2026

Reference Value (ppb) Analy?:;bb;splay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.0 0.00 0.00 0.00
Level 2 20.00% 100.0 100.3 0.30 0.30 0.30
Level 3 40.00% 200.0 200.8 0.80 0.40 0.40
Level 4 60.00% 300.0 300.7 0.70 0.23 0.23
Level 5 80.00% 400.0 400.0 0.00 0.00 0.00
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.19
:Acceptable Limit + 5%
t Gas Test Chart
450
= 400 460+
5
g 0
T 300
g 250
= 200 8
R
2 0
Z i
50
0 4=
0 50 100 150 200 250 300 350 400 450
Reference value (ppb)
Page 1ol enaslamuA
iA \ % United Analyst and Engineering Consultant Co., Ltd.
3 Sol Ldomsuk 41, Road, P Banghok 10260
ok i s Tel. 0 2763 2828 Fax 0 2763 2600 www. com E-mail com
MULTI-POINT GAS TEST REPORT
Test Date : Sep 4,2024
Equipment : Gas Analyzer (SO2) Model : 43i
Manufacturer :  Thermo SCIENTIFIC Serial Number : | 1180540065
Standard Gas Concentration Dilutor Detail
Sulphur Dioxide (SOz) 42.89 PPM  Manufacturer : Thermo SCIENTIFIC
Nitric Oxide (NO) 46.77 PPM Model : 146i
Methane (CHa) - PPM Serial Number : 1180540071
Carbon Monoxide (CO) 965.9
Cylinder No. : EB01159156

Multi-point gas test data

Reference Value (ppb) Analy?:;bb;splay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.0 0.00 0.00 0.00
Level 2 20.00% 100.0 100.7 0.70 0.70 0.70
Level 3 40.00% 200.0 200.4 0.40 0.20 0.20
Level 4 60.00% 300.0 300.8 0.80 0.27 0.27
Level 5 80.00% 400.0 400.0 0.00 0.00 0.00
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.23
:Acceptable Limit + 5%
Multi-Point Gas Test Chart
450

= 400 46

3

g 30

F 30

g 250

5 200 04

R

g

£ 100

50
0 4=
0 50 100 150 200 250 300 350 400 450
Reference value (ppb)
Approve by
/ 3
Sep.....20%.
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United Analyst and Engineering Consultant Co., Ltd.
3 Sol Ldomsuk 41, Road, P Banghok 10260
Tel. 0 2763 28268 Fax 0 2763 ZB00 www. com E-mail:

MULTI-POINT GAS TEST REPORT

Test Date : Sep 4,2024

Equipment : Gas Analyzer (SOz2)

Model : 43i

Manufacturer : Thermo SCIENTIFIC Serial Number : 1182920017

Standard Gas Concentration Dilutor Detail

Sulphur Dioxide (SO2) 42.89 PPM  Manufacturer : Thermo SCIENTIFIC
Nitric Oxide (NO) 46.77 PPM Model : 146i

Methane (CHa) - PPM Serial Number : 1180540071

Carbon Monoxide (CO) 965.9

Cylinder No. : EB01159156

Expiration Date : Nov 06,2026

Multi-point gas test data

Reference Value (ppb) Analy?:;bb;splay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.0 0.00 0.00 0.00
Level 2 20.00% 100. 100. .80 .79 .79
Level 3 40.00% 200. 200. .60
Level 4 300. 300. .90
Level 5 80.00% 400. 400. . .
Remark : Measuring Range 500.0 ppb Average Difference (%, .2
:Acceptable Limit + 5%
450 int Gas Test Chart

— 400 46

2 0

=3

g 300

g

S 200

EY

£ 100 0.6

50
0 4=
0 50 100 150 200 250 300 350 400 450
Reference value (ppb)
Page 1ol enasiuAun

Airgas

Liguice company

Customer

2 1E15A0014
atory 4 - Plumstea -PA
PGVF Number 2023
Gas Code D,CO2,NO,NDX, IALN

CERTIFICATE OF ANALYSIS

Grade of Product: EPA PROTOCOL STANDARD

LIGUIDE (THAILAND)

Expiration Date: Jul 05, 2031

1 O

ANALYTICAL RESULTS
Component Requested Actual Protocol  Total Relative Assay
Concentration  Concentration Method Uncertainty Dates
NOX PEM 3 - —

Typa Lot ID

Cylinder Mo

Uncertainty

Expiration Date

ANALYTICAL EQUIPMENT
Analytical Principle

Last Multipoint Calibration

(A

Approved for Release
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SCARLET | TECH

Certificate of Calibration
WL-21 Wireless Anemometer

Scarbet Tech Lid. hereby certifies that the WL-21 wireless anemometer listed below was thoroughly

calibrated, tested and inspected following the standard calibration procedure (st-wi-21) and is
within manufacturer's specification at the time when the calibration is done,

Client: Envir Service Co., Ltd,
Serial No.: 2205070114
Calibration Date: 2022/5/14
Calibration Expiry Date: 2023/3/13

The Result of Calibration
Velocky _

Measured Actual Deviation Tolerance Result
Value{m/s) Value (m/s)
10 0.0 0.8-1.1 Pass
L9 0.1 1822 Pass
1 4.7-53 Pass.
.0 6.0-8.0 Pass
01 0.1 8.5-10.5 Pass
5.6 0.4 19.0-21.0 Pass.
Direction
Measured Valu Deviation Tolerance Result 8
45" o A48 Pass
136" 1 132-138 Pass
27 2 122-228 Pass
36" 1 312-318 Pass
358 2 3573 Pass
Inspection Actual Value | Deviation Tolerance | Result |
Rooem
2.5¢C [ z=sc | oo [ 215235 [ Pass |
Atmospheric Actual Value Daviation Tolerance Result
Pressure
1005 1005 o 1001-1019 Pass.
Environment conditions :
Hir termperature;__ 22 °C
Relative humidity:__55 %

Static pressure: ___102.2  kPa

Performed by,

This ¥ not be published or d, excapt in full, unless
abtairing permission in writing form from Scarlet Tech Lid,
4F-3, Ne. 347, I Sec., Heping E. R, Daan Dist, Taiped City 106, Tahwan

4] nms‘lu'muqu

g
NAC >
Accredited ealibration laboratory Doafyat

JIRANATEE ASSOCIATES € LTL ISOAEC 17025:2017 NSC— TISI— TIS 17025

NSC-TISHTIS 17025 CALIBRATION 0367
CALIBRATIEN 0367

Sranates Asngianes e el

Air speed measurement laboratary
Calibvation services deportment.

Cantifichte Numbser

E-mal. rac-calbration @hranaies com
Wb sbe: www jranates com CWS-027-67

CERTIFICATE OF CALIBRATION

Page 1 of I Pages

MEASUREMENT ITEM : Cup anemameter Callbrmih e
i ek The Cup anemometer woi colibvoler ogoinst
Standard air welacity transducer migdels §455-17

MODELTYPE : Sensor: DMAZ02
Data logger- E-LOG o pitot tube with precision differsariol phessure
SERIAL NUMBER - Sanse: BO1T0SE27 meter model: DPM2500 in an clase testsartion of

Eiffeltype wind tunnsl, with SO0’ cross test

Duata logger: 17037708 section area. The WI-CL-D07 based on IEC 51400

1D NUMBER B .
CONDATION AS-RECEIVED  Usad item 7 "ﬂ'"iﬂiﬂiﬂ”ﬁ’"’»ﬁiﬁ'ﬁ&.ﬁ" r
CUSTOMER  United Amalyst and Engincering Cansultant Ca., Ltd electricity producing wind furbines, Morch 2017
8150 Udomausk 41, Sukhurrwit Road, Bangchak, was used gpocolbration guideine.
Phrakhanong, Bangkak 10260
Traceability:
RECEIVED DATE + 02 Aug 2024 This certificote’ provides o troceability of The
ki L S g 0. mggsuremee o recognired the  national
i £ 09 Aoy 3004 stovddard, and 1 reotization of the international
system of units (SI] through the NIMT [Notional
Metrology Institute of Thailand] v
SNUAOHSNEMEAL CONSMTIONE: mner.-uw.an!.uqnmmo}a;:?i@mmk
Ambiant conion in the lsboratoey s as fallaw:
Temperature :230£3.0 T Uncertainty af Measurement:
Relstive Humidity 5508150 HAH The reported uncertminty of megsurement is
Atmospheric Pressure 10002 10 hPa based an the standard umcevtainty muitiplied by a

coverage foctor k=2, Which for o normal
distritution earresponds fo o coverage probabilty
PLACE OF CAUBRATION + Eiffel-type wind tunnel of liranates Asscelatis Ca., Ltd, af appraximately 95%. The stondard uncertointy
has been determined i sccordanes with the GLIM
‘Evaluation of messurensent date - Guide fo the

: Wind ctic ; S0 ot empressian of uncerfainty in measurement”
Wire divection frantal sres® 195 o
Diameter of mownting pips” -
Blockage ratic of test object” 07 1
Preconditioning : 24 bours at ambient conditions.
¢ & ane (23.8) °C, {a1.5) ( hPa

TABULATION OF RESULTS:
The table an nes page give the measured values. |

Caltarated by: Appraved signatory:
[ Mr. Sorswit Thachalsd

[ Miss Jatragorn Lertsomphal

Mr. Paringa Booncharosn
Callbration Department Manager

,'qu_mm.auum tunsel
. i

* Dlameter of mousting sipe
e
L

nasluemuAn

THIS CERTIFICATE OF CALIBRATION MAY NOT BE REPRODUCED EXCEPT IN FUILL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN OBTAIMED
IN WRITING FROM THE LABORATORY

SCARLET | TECK

Certificate of Calibration
WL-21 Wireless Anemometer

Scarbet Tech Lid. hereby certifies that the WL-21 wireless anemometer listed below was thoroughly

ealibeated, tested and inspected folowing the standard calibration procedure [st-wl-21) and i
within manufacturer's specification at the time when the calbration is done.

Client: Envir Service Co., Ltd.
Serial No.: 2205070116
Calibration Date: 2022/2/14
Calibration Expiry Date: 2023/%/13

The Result of Calibratiol
Veloclty
Measured Actual Daviation Tolerance Result
| Volue{m/s) | Value(m/s)
-0 1.0 oo 0.9-1.1 Pass
11 T 1 1822 Pass
0 0 L0 4753 Pass
1 1 5.08.0 Fass
] 10.0 ¥] 9.510.5 Pass
5.9 200 11 18.0-21.0 Pass
Wind Direction
Measured Value | Actual Value | Devistion Tolerance Result
[ a5 0 4228 Pass.
s 135 1 132138 Pass
25 225" ] 222-228 Pass.
316 35 1 312318 Pasy,
358" [3 2 357-3 Pass
Inspection Actual Value Deviation Tolerance [ Result
‘Room
22.5°C |-
Mmospheric Actual Valwe
Pressure
lon
1005 1005
Environment conditions :
Air temperature;__ 22 "C
Relative humidity:__55 %

Statlc pressure; __102.2  kPa

This certificate may not be published or reproduced, except in full, unkess
shitaining permission in writing form from Seariet Teeh Ui
4F-3, No. 347, Ind Sec., Heping E. Rd, Daan Dist. Taipei Gty 106, Tawan

naslumunu

Page 2 ol 2 Pages

MEASUREMENT RESULTS *

The Cup anemometer, Unit Under Calibration {ULC) was exercese at 10 m/'s for S minutes priar to calibration being performed. The standard air velocity 0.5 m/s
o 5 myfs was cakulated by a standard air velocty transducer which was installed 50 men away from wind tunned nazzie and installed 40 mm away from top of
he test section and the standard air velocty 5 m/s 1o 30 my/s was calculated by a pitot tube with precsion differential pressure meter which was instalied 50
Fm away fram wind tunnel neezle and instaled 40 mm awsy from top of the test section, UUIC was mounted on a round vertical tube of the lawer plate at
centes af st section, The caliration was carried out under both rising and taling air velocity in the range ol 1 mys ta 16 m/s &t calibration nterval of 1 m/s
The results of calbration and i o

Vs Teenp. wind tunnel Temnp. room =y Error o fl=2)
5] ra (2] imfs) myfs) im/z}
1093 2338 2408 [T az a3l
2051 8 05 18 -3 [
3124 402 05 29 03 03
4,086 2408 2008 g 03 031
509 1368 w0 13 02 031
08 1388 405 59 -7 03
699 182 208 BE a2 031
816 248 ums 80 02 031
212 2350 24.05 2.1 0.1 03
a38 .02 w05 as 01 31
1104 2346 24.05 111 0.0 031
1205 2364 24.05 121 01 o
1302 23.46 13.0 0.1 031
13.95 7150 140 01 03s
15.03 23152 151 a1 039
16.00 2850 2405 .0 an 034

emark:

"G

" velosty of tandard

Vedoeiry of Unit Under Calibeation

PHOTD OF CALIBRATION SET-UP




NAC

JIRANATEE ASSOCIATES CO. LTD

Iranatee Associates Co. it
GH14-15, 6272516

Fuschasem 7.7/1, A, Wattapra, Ranghokys,
Banghick LOGOC Thaiiand]

TH: +48ARNEL

Ml 166861090451

E-ma: [P Braton @ Tanatee. com

b wte; www ranatee. com

Accredited coltrotion kaboratory
ISOMEC 17025:2017
NSC-TISETIS 17025
CALIBRATION 0367

Wind direction measurement lobaratory
Caolibration services department.

NSC—TISI - TIS 17025
CALIBRATION 0367

Certificate Number

CWD-02T-E7

CERTIFICATE OF CALIBRATION

Page 1 of 2 Pages
MEASUREMENT ITEM + Wind Direction Sensar Calbration procedure:
MANUFACTURER + 151 Lastem The wind divection sensor wos calibnaned against
MGDEL/TYPE + Sermar: DAL Stondard Rotary Emcoder  model AXSOSTS:
Duta logger: E-LOG OMAB4-P3-5-LUl in an clase of EWfer-
SERIAL NUMBER + Sensar; 190202 type wind funne witf S00 oross testEection
Duta “::nu area. The WI-CL-008 based on IEE,6400-12-1,
1D NUMBER . Wind energy generction Systems, — Part 12-2:
= Power performance measuréments of electricity
OO THON A RECERED * Used Ram preiuing wind tusbines, Morch 2017 wos used as
CUSTOMER - United Analyst and Engineering Cansultant Ca., Ltd. acatibration guisdeine.
81 Soi Udomsuk 41, Sukhurmit Road, Bangchak,
Phrathanang, Rangkak 10260 Traceabillty:
This certifleate provides o traceabilty of The
RECEIVED DATE + 02 Aug 2004 mgosurement  fo  recognized  the  national
MEASUREMENT DATE + 08 Aug 2024 stifglords, @hd to realization of the international
ISSUE DATE + 09 Aug 2024 systern 8 nits (5I) through the MIMT (Niotiona!
Metrlogy Institute of Thodond) wo Certificote
ENVIRONMENTAL CONDITIONS: Atmber: DA-0036-73.
Ambianit conditian in the laboratary are s follow: .
Temperature 1730430 b Uncertainty of Measurement:
Reslative: Hurnidity 18502150 HAH ﬁ"::dm;':ﬂ umcevtainty of mm;mwn!r:
At ric Prass ¢ an ‘stondard uncertainty muftiphed by o
e e 10i0e10 b coverage foctor k=2, Which for o normal
distribution corresponds to o coverage probability
feat of appraximately 95%. The standord uncertointy
PLICEDEG Ve Kranatie Assaciiily Co,, Ll ‘has been determined in aecordance with the GUM
“Evaluation of measurement data - Guide 1o the
expression of uncertointy in messureent
C 3 effion Sixa’ 500 i
‘Wind direction froeial area’ 52 em’
Diameter of maunting pipe’ . men
Blockage ratio of test ahject’ oase [
Preconditioning + 24 hours at amibient conditions.
+ Theawerage are {24.9)°C, [45.1) %AH and (1005.2] hPa.
TABULATION OF RESLILTS: g

The table on next page give the messured values.

Cablorated by:
& Mr. Sarawit Thaghalad
O Miss Srtrapann Lertsomphal

m\wummw
f

L ————
Fris

Mr. Parinya Booncharoen
Cafibration Department Manager

THIS CERTIFICATE OF CAL

NAC

HRANATEE ASSOCIATES CO.

63/14-15, £7/35-36
Fetchicasem 7.7/1, Ad. Watthaora, Bangkniyal
|

Moble ~GEBEITIANT
c-calbration@iranatee com
Web site: wiww Jranatee.com

NOT BE REF
IN WRITING FROM THE LABORATORY

Accredited colbibrotion loboratory
LTD. 1S0/MEC 17025:2017
NSC-TISTIS 17025
CALIBRATION 0357

Temperature measurement labaratary
Caiibration services department.

oy

ED EXCEPT IN FULL UMLESS PERMISSION mum

Y

N—r

'y,
Py,

J’r,/‘

{

1t

————
///-"-‘:\‘\‘\

Boolyl

i,

NSC - TISI - TIS 17025
CALIBRATION 0367

CERTIFICATE OF CALIBRATION

Certificate No. : COT-180-67
ITEM H sensor with data logger

MANUFACTURER + L5l Lastem

MODEL/TYPE L E-LOG

SERIAL NUMBER 117037708

1D NUMBER i-

CONDITION AS-RECEIVED  New item

CUSTOMER : United Analyst and Engineering Consuftant Co., Ltd,
81 5ol Udomsuk 41, Sukhumvit Road, Bangehak,
Phrakhanong, Bangkok 10260

RECEIVED DATE + 10 Oct 2024

MEASUREMENT DATE 21 Oct 2024

ISSUE DATE : 22 Oct 2024

ENVIRONMENTAL CONDITIONS:

Ambient condition in the laboratory are as follow:

Temperature :23.043.0 C

Relative Humidity :550415.0 ®RH

NOTED: The certificote is valid anly to the item calibrated on dote ond place of colibration.

TABULATION OF RESULTS:

The table on next page give the measured values,

Calibrated by:

[ M, Sorawit Thachalad

[ Missdittraporn Lertsamphol
] Mise Ruangrumpai Phoommit

- Approved signatary:

Page 1 of 2 Pages

Collbration procedure:

The temperature caflbration was done by
Mn-House covbrotion  method a5 WILCL-001
arcording ta comparison method with standard
digital temperature indicator. and  stondard
temperature prabe. The temperature scale use
was based on IT5-90.

Traceability:

The mecsurement resalts are trocechie to the
Iinternationa! gystem of wnits {51) through
Naticoa! stitite of Metralogy Thalland (MIMT]
Cortificats number:  TT-D047-24, Certificate
number: ER-0101-23

Reference Used During Calibration:
1, Stondard Temperature Probe

Maded: ST5-100 ASO0, Serial No.: 667682-09
2. Digita! Temperature indicatar

Modet: DTI-1000-A MK i, Seric! No.: 671407-
00531

Uncertaiaty af Measurement:

The reported wncertainty of measurement i
based an the stendard wncertainty muitiplied by
a coverage foctar k=2, Which for o narmal
distribution  corresponds  fo @ coverage
probobility of spproximately 95%. The standord

has been in

with the GUM Evmiation of measurement dirta
- Guide ta the expressian of uncertainty in
measurement”

Mr. Parinya Baoncharoen
Calibration Department Manager

THIS CERTIFICATE MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS

IN WRITING FROM THE LABORATORY

CTION HAS BEEN

s limuau

Certificate Number
CWD-027-67
Page 1 of 2 Pages
MEASUREMENT RESULTS ©
The wing direction sersor was calibrated against standard rotary encoder method. Duri libration, the was carried out at 457

intenyals in clockwise and counterclockwise directions after offsst adjustrment his been mHeTheﬂwsbed of wind tunrel [usualy 5 m/s) is kept constant
while the sensar is rotated around its vertical axis. The results of caliration and sssociated measurement uncerainties ane reported in the table below,

Alr speed D' Ervor u

mis Degree (%] Degree [*) Dagree [*) _ Do *
0000 [ 0 W
45.000 6 1 x "
50.000 £l ] Vn

501 135,000 135 a 0.80
120,000 180 a L
25000 5 ® \ a80
270,000 268 - ] .80
315.000 114 A 0.80

4

Pt '
* Dirmction of stasderd
" Direction of Lisit Under Calbration

I.ﬂﬂ'l'illﬂlﬂ'l‘l.lﬂll

NAC

JHIRANATEE ASSOCIATES COLLTD.
[ af of Number CDT-180-67 Page 2 of 7 Pages
Result of C: [ withaut [ With Adj
Calibration Range:  20°Cto40°C
Function:
Table 1: This was ith sensor Model: DMABTZ.1, 5/N: 24070575,

Dimension: Diameter 14 88 mm., Length 140 mm.

ion Depth UUC Reading UL Reading Error Uncertainty
{mm) reh [Before) c) (Adrer] {"C) e e

120 20,031 1837 19.88 015 0.082

120 25.028 2331 2482 0.1 0.082

120 30.016 28.20 172 -0.29 0.082

120 35.004 33.10 463 037 0.082

120 39.998 3801 1957 -0.43 0082

UUC*: Unit Under Calibration

***End of Certificate of Calibration***
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NAC

Accredited colbration labaratory
JRANATEE ASSOCIATES COLLTD [SO/EC 17025:2017
NSC-TISHTES 17025
Jranatee Assocanes Co.Lbd CALBRATION 0367
G/14-15, 672506

Relative humidity

71, Rl Wiatthagsra, Banghaskya, Air
Calibration services department.

Bunghok LOGOD{Thatand)

Vieh s weww frantes o

CERTIFICATE OF CALIBRATION

Certificate No, + CRT-Q47-67 Page 10of 2 Pages
MEASUREMENT [TEM  Relative: humidity with data logger Calibration procedure:
MANUFACTURER 181 Lastem The Relotive humidity ond Air Temperoture
MODELITYPE . Diata Logger- E-LOG cafibration was done By in-Mowse  callration
Semsor: DMASTL1 method a3 Wi-CL-009 and Wi-CL-010.aecording o
NS s comparison melhod with Stondard. Chitied Mirrar
LS e yarometer with Tempénature senser and standard
) Humid chamber.
1D NUMBER - R ek
CONDITION AS-RECEIVED © New item Traceabiity:
CUSTOMER  United Anatyst and Engineering Consultant Co,, Lid. i e . i
150 Udameuk 41, Sukhumwit Road, Bangchak, PRrakhanort. _ingermationol System af waits (S1) thiough Notional
Banghok 10060 institute of Metrology Thalond (NIMT) Certificate
mumber: THO079-23 and franater Assocates Co.,
RECEIVED DATE : 10 Oct 2024 e, Certificate Aumber; COT-001-67,
MEASUREMINT DATE 121 0c1 2024
55UE DATE 122 Oct 2024 Uncertainty of Measurement:
The reparted uncertminty of measurement is bosed
on the stondord uncertointy muftiphed by o
ENVIRONMENTAL COMDITIONS: cavernge foctor k=2, Which for & normal ditribution
Amient condition in the laboratary are as follow: ST LA VR Ea
i pproximately 95% The standard uncertainty hos
Tempdrstiny i £ been determined in accardance with the GUM
Rakithes Himbiy sEE 0180 e “Evaiuation af measurement dato - Guide to the
expression of uncertainty in megsurement’
NOTED: Th ficote is valid oniy to the calibration.
TABULATION OF RESULTS:

The takie on rext page gl the measured values.

Approved signatory: . S —
e M, Parinys Boorscharoen
Calibration Depanimant Manager

Calirated by:

) M, Sarawit Thachalad
¥ Miss fitraporm Lentsamphol
O Miss Ruargrumpal Phoommit

THIS CERTIFICATE REPORT MAY NOT BE REPRODUCED EXCEPT IM FULL UINLESS PERMISSION FOR REPRODUCTION HAS BEEN OBTAINED

IN WRITING FROM THE LABORATORY
T i

S,
& E

S

A

)

3
NAC Accredited calibration labaratary {-/r///;:'\\ F
JIRANATEE ASSOCIATES COLLTD. ISCYIEC 17025:2017 il

NSC-TISHTIS 17025 INSC - TISI - TIS 17025
&3 CALIBRATION 0367
NW T,7/1. Rd Watthapra, Banghokyas, CALIBRATION 0367
Aokt M ok Pressure measurement laboratary
Mobée: +6EI61999433 Calibration services deportment,
[ ——
WED SLE: wWww jranatee.com
Certificate No.  : CPA-010-67 Page 1 af 2 Pages
MEASUREMENT ITEM  Digital barometer Cafibration procedure: ) _
MANUFACTURER : LSl Lastem S‘_"_:f"“' Mw““:b“‘?; “’J]',:"’":q“g[;";;
MODEL/TYPE : Sensor: DOA240.1 iR okei, ¥ b,

Data logger: E-LOG wars wsed as o calibrotion guideline.

SERIAL NUMBER  Sensor: R1G05260 Troceabilty:

Data logger: 17037708 The measurement results are fractable to the
1D NUMBER - international system of units (S through the
CONDITION AS-RECEIVED + Used item NIMT  (Nationol Metralogy  institute  of
CUSTOMER  United Analyst and Engineering Consultant €., Ltd. Thalland) Wil Certificate nmber: MP-DO0S-24

B1 50i Udomsuk 41, Sukhumsit Road, Bangchak, ’ h

Phrakhanong, Bangkok 10260 ungertainty of Meosurement:

The'ge inty of is
RECEIVED DATE < 02 Aug 2024 bazed amthe standard uncertainty multiplied
MEASUREMENT DATE 09 Aug 2024 by @ covernge foctor k=2, Which for a normal
ISSUE DATE 09 husg 2024 “istibution corresponds to @ coverage

pegbability of opproximately  95%.  The
(stondard uncertalnty has been determined in
accardonce with the GUAM  Fvmluotion of
mecsurement derto - Guide to the expression
af uncertainty in measurement”

CONDITION OF THIS RESULT OF CALIBRATION:
1. Reference Standard Instrurnent:
Instrument

Absolute Pressure Transducer

Model
PG2500

Serig N,
4100426P.

Cartificate Mo,
ME-0003-24

Due Date
27 Dec 2024

1. Calibration effort for calibration sequence B

2. The ULIC* was installed in vertical arientation abave raferance standard Instrument and center of ULIC® was used as the reference level.
3. Calibration canditions:
4. Condition - [ marmal O asnoemal

Pressure transmitting medium = Ay

£ [20°C, 1 bar] - 1.18 kgfm’

Hars “[55415) %

tm +f2313) °C

“44010+10) mbar

5 The cerhh:a::us waliid anly e the item calibrated on date and place of calibration

Callbrated by;
[ Mr. Sorawit Thachalad
B Missdittraporn Lertsamphal

Mr. Parinya Booncharaen
Calibration Department Manager

gt e 1% )] |

IN WRITING FROM THE LABORATORY

NAC

ASSOCIATES COLLTD

Measiargenent Results:

The results of calibration and assaciated

Page 2 of 2 Pages

Result of Calibication;  [5] Without Adjustment [ with adjustrnent

Table 1: The results of calibration af relative hurmidity =1 30 °C are reported in table below.

Calibration Range:  20%FH to B0%AH

Standsed Reading UUC Reading Ermor Uncesginty

ra [ %R {3RH] + PRH)
97 19.65 205 08 am
978 50.33 510 or 11
98 8161 814 0.2 21

ULIE*: Unit Under Calbration

***End of Certificate of Calibration®**

wonan T liauan

NAC Accredited calibration labaratory ‘iﬁv§

JIRANATEE ASSOCIATES CO.LTD ﬁﬁ;ﬁﬁifgz Pl

o cxnn CABRATON 0367

Petchieasern 7.7/1, Rd Watthapra, Bangtokyal,

?:mlmﬂlah-—e Pressure measurement lobaratary

Mchil: #G505200ME3 Calibration services department,

E-masl. jrac-calbration@jranatee com

Wieh sikte: www |rangtee.com

CERTIFICATE OF CALIBRATION

Certificate No.  CPR-D10-67 Page 2 of 2 Pages

MEASUREMENT RESULTS + B Without adjustment  C] With adjustment

CALIBRATION IN THE RANGE OF + 800 mbar t 1100 mbar

of cali and uncerainties are reparted in the table below.

s | uuc* | Error Uncertainty (k=2)
[mbar) [mibar) {mbar) {mbar)
800.16 B00.1 [ 028
302 B30.0 01 0.28
860.13 853.9 02 028
#90.13 BIDD 01 0.28
920,08 9200 o0 028
950.08 9499 02 0.28
980.07 979.9 0z 028
1010.08 10100 01 0.28
104007 1040.1 oo 0.28
1070.05 1070.0 0.1 0.28
1100.07 1100.0 -0.1 0.28

Note: UUC® Unit Under Calibration

= To corvert the result in report unit to Fa should be multiphyby 100

I.ﬂﬂ'l'illﬂlﬂ'l‘l.lﬂll
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NA(: Accredited calibration labaratory 7.4//3:\\\\-‘“

IRANATEE ASSOCIATES CO.,LTD. BOAIEC 17025:2017 “eehy

Iranatee Associates Co. Lt NSC-TISITIS 17025 NSC - TISI - TIS 17025

SU14-15, 6719530 CALIBRATION 0367

Putchiuim 7,771, e Watthars, Bangtoiy, CALIBRATION 0367

S e Pressure measurement labaratary

Mable: +6EBEIR4S3 Calibration services department.

£-mad: [nac-cakrationg{iranstre com

I ——

Certificate No. CPR-D10-67 Page 1 of 2 Pages
Calibration procedure:

MEASUREMENT ITEM : Digital baramater

The Digital barometer was calibraged agoinst

MANUFACTURER LS Lastem "
MODEL/TYPE + Sensor: DOAZ40.1 Digita! pressure ram?mnor. The Wi-CE003
Dot oggers .16 was used a5 o calibratian g
SERIAL NUMBER : Sensar; R1605260 Troceability:
Data lagger: 17037708 The measurement results are draeeable ta the
1D NUMBER interaaticnal system of units (S1) through the
CONDITION AS-RECEIVED = Used item NIMT  (Notional  Metralogy  Institute  of

CUSTOMER + United Analyst and Engineering Consultant Co., Ltd.
81 Soi Udomsuk 41, Sukhumwit Road, Bangchak,
Phrakhanong, Bangkok 10260

Thailond) wio Certificate number: MP-0005-24

Uncertainty af Meesurement:
The'reported, uncertainty of measurement is
based on the standard uncertainty maitiplied

RECEIVED DATE + 02 hug 2024
MEASUREMENT DATE £ 09 Aug 2024 by @ coverage foctor k=2, Which for o narmal
1SSUE DATE + 09 Aug 2024 ditribution corresponds to @ coverage

peobobility of approximately 95%.  The
stondard uncertainty hos been determined in
aoordonce with the GLIAM Evaluation of
megsurement dato - Guide to the expression
af uncertainty in meosurement”

CONDITION OF THIS RESULT OF CALIBRATION:
1. Reference Standard Instrument:

Iastrument Modsl Serial No. Centificate No. Due Date
Absolute Pressure Transducer CPG2SD0 4100126P MP-0009-24 27 Dec 2024

1. Calibration effort for calibration sequence 8
2. The UUC® was installed in vertical orientation above relerence Standard instrument and center of ULIC* was used as the referen ce level.
3. Galibration conditions:

4. Candition + B Mormal [0 Abnarmal
Pressure transmitting mediem + Ay
£ (20°C, 1 bar) : 118 kgfm®
Hent - 155¢15) %
Tars A48383) 'C

Parss “[L020+10) mbar
5. The certificate is valid only to.the em calibrated on date and place of calibration

ol

Calibrated by: |
[ M, Sofawit Thachalad | Mr. Parinya Boancharaen
] Mis#ittrporn Lertsomphol Calibration Department Manager

THIS CERTIFICATE REPORT MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR RBRDM

IN WRITING FROM THE LABORATORY

63/14-15,67/35-36, Soi Pelchhasem7,7/1, Pelchhasem Rd,
NAC ‘Wallhapra, Banghohyai. Banghoh 10600 Thailand,
Tel: (66) D2-86B0812#13 Fax: (66) 02-8680860 wwwjiranalee.com

\LIBRATIC

Calibration Number. : RG-01082024
Page | of 2 Pages

Measurement

wilh dala togger

Manutas LS Lastem
LI Lastem
Model Typs t ELOG
: Aain gauge: D@AZ30.14C
Serial Number : Dels logger: 17037708
Rain gauge: PC17056209
0 NO
Cusiomer United Analyst and Engineering Consultant Co. Lid,

81 Soi Udomsuh 41, Sukhumvil Aoad, Bangchak, PhrakhafgngyBangkok 10250

. Arl, relethe humis

y of (6015%.

ed out in 8n ambient temperal

Measwement Method:
The Aain gouge, Unit Linder Calibration (UUC) was ca

brated by #PPecislgn Teference bottle with flow adjuster at low rate 0.8 mm
ng number was Cetermined by procsdures below,

1 fipping every 20 seconds. The fipg

1. Obtain rain

noem = Diamelen'2 & A (@ diu:
UC diamalerims@0,3 o, UUC radivs = 10.15 cm)

Fain gauge

Rain gauge ares = R'A*3.14
geupe ares - 32 ;
Ottain theoreiical correcl rain gaiigeapswer damber of dpginge) using 322
al 10000 ¢mg / 323.6 cm Yplel Seed - 30,90 {rain gauge area -
volume=154 mm {mm of ren over | m° surface)
= 1545 fom of fain

=45 02 mm = 77 lipy

area and 0.6 L of rain,
aguara meter)

L of ran volume on the rain

gmuge
£) Mumber of tigait

ngs.

Note: Rain geuge is fully cleanad amd leveting pricd the calibvation performed

Measurement Date whgg 08, 2023
ued Date Shug 09, 2023
i 2 e
Callarnied by Apprgwed Signatory... . g

] ME Sorowlt Thachalad
[ M Jttraporn L

Mr. Parinys Booncharcen

tsomphol Calitraticn Department M;

 enenslumuny

e,

N A( § Accredited calibratian laboratary b A

JHRANATEE ASSOCIATES CO.,LTD ISO/IEC 17025:2017 Horlyg b
P ——— Z’Jﬂﬁ,ﬁ'&.}ﬁ? NSC - TISI - TIS 17025
63/14-15, £7/35-36

Rd. Watthagea, Banghokeyui, CALIB“ATIUN 035?
Banghc 0601 adand) Pressure measarement laboratory
e e Calibration services department.
E-mil. jnac-caibration@jranstes com
Weh ste: wiv [Fanatee.com
Certifieate No.  : CPR-010-67 Page 2 of 2 Pages
MEASUREMENT RESULTS + [ Without adjustment L With adjustment
CALIBRATION IN THE RANGE OF  : 600 menHg to 825 mmg
m ults of and iated are reported In the table below.

s [ Error - Uncertainty (k=2) ]
: {mentig] (membtg) {mentig) (mmbg) '
I 600.18 ) 600.1 [ W

62265 6225 o1 01

645.16 645.0 02 021

667.66 6676 01 021

680.13 690.1 00 a2

712.63 ns a1 021

73513 7350 E ¥ 021

757.63 7516 0.0 0.1

780.13 7801 oo 0.1

80262 025 01 021

825.14 8251 01 _ 021

Note: ULIC* Unit Under Calibration
+ Ta canvart the result in report unit to Pa should be multiphy by 133,32

I.ﬂﬂ'l‘i‘lﬂlﬂ'l‘l.lﬂll

63/14-15,67/35-36, Soi Petchkasem7,7/1, Petchkasem Rd,
Watlhapra, Bangkokyal, Banghok 10600 Thailand.
NA'C Tel: (66) 02-B4B08120813 Pax: (46) 02-B6BOBSD www.jiranales.com
Continustion of Calibration of Caliwation Number Calibration Number: AG-01082024

Page 2 of 2 Papes

Aesull of Calibration: B without Adjustment ] with Adjustment

The results of calibration are reparted in table below.

""‘""”':“‘;'f W Determined Tipping Tipping count Acceplable Tipping count
500 77 8 75 - 79
500 77 78 75279
I 500 77 70 6 79
500 77 78 75 - 79
500 77 75 75 - 79

Aemarke The p is Calitvafion rain gauge when a preciss
waler fails in . Wi sugges! that the number should be wi +20ngiferent from the 77 fpping fec
7570 gauge meets the

***End of calibrotion. report®ts

I.ﬂﬂ'l‘i‘lﬂlﬂ'l‘l.lﬂll
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Accredited colibration laboratory el
INRANATEE ASSOCIATES CO. ISO/IEC 17025:2017 NSC - TISI - TI5 17025
NS TISHTIS 17025 CALIBRATION 0367
s CALIBRATION 0367
. R Warthapra, Bangkoiyal, Al speed mesurement labortory
dangl) Cobration senvices deportment
Centificate Number
g
Wil st whww ranane com CWS-028-67
Page L of I Pages
MEASUREMENT ITEM Calibration procedure:
MANUFACTURER The Cup onemometer wos colbrated ogainst
MODELITYPE Standard air welncity tromeducer medel 845502
and pitat fube with precision differantial pressure
. mieter modei: OFMZ500 in an'dose testsertion of
AL, otz “’I" syt Eiffek type wind tunnel, with 800'cm’ cross test
ki section aren. The WI-CL-D07 based on IEC 61400-
1D NUMBER i 12-1, Wind energy generation sysems — Port 12-
CONDITION AS-RECEIVED Used itemn 1: Power pedormonce  Meosurements  of
CUSTOMER - United Analyst and Engineering Consuftant Co., Ltd. elpstricity produeing wine furbings, Morch 2017
1 50i Udomsuk 41, Sukhumvit Road, Bangchak, weas used @5 @ galibrarion guideline
Phrakhanorg, Bangkok 10260
Traceability,
RECEAVED DATE - 02 Aug 2024 This certificote’ provides o troceabilty af The
megsurement to  recogoized  the  national
MEASUREMENT DATE O7 Aug 2024
D”": o standards, and 1o refisation of the international
i system af wnits (5] through the NIMT (National
Metroiogy instinate of Thailand] wo Cerfificate
ENVIRONMENTAL CONDITIONS: Murmber; MW-0007-24 and MW-0055-23
Amblent conditian in the lsboratary are as folow:
Temperature 1230230 - Uncertainty of Measurement:
Relative Humidity $55.04 150 WA The reported wncertolnty af meosurement is
Atmaspheric Pressure +1000¢ 10 WP based on the standard wacertminty multipled by @

coveroge foctor k=2, Which for o normal
distribution corresponds 1o o coveroge probebility
PLACE OF + Eiffy of Ji fates Co., Ltd. of opprosimately 95%. The standord uncertainty
has been determined in oceordance with the GUA
Fvliation of measurement duta - Guide o the

3 it : 200 - expression af uncertainry in measurement’
Wind direction frootdl aees® 195 e’
Diamter of mounting pioe® - mm
lockage ratia of test object” LECE R
Precanditioning : 24 hours at ambient conditions.
Measurement Condition i The sverage values during measurersent are (145 C. {43.0) %RH and [1009.1) hPa.
TABULATION OF RESULTS: _
4 & " | J" ;
Calibrated by: | SR ‘I OO SABOPY: ..o e e B s
1 Mr. Sarawit Thachalad | ? ) BE Mir. Parirya Boanhanoen
C1 Miss Jstraparn Lertsomahol | AN s Calbration Department Manager
arks,
‘M iy saction area of the wind tennel
'D‘mjv‘wudw
“rato’m "

CWS-028-67
Page 2 of 2 Pages
MEASUREMENT RESULTS *
The Cun anemometer, Unit Uinder Calbation [ULIC) was exercise #1 10 mys for 5 minut he velacity 0.5 mis
to 5 my's was calculated by a standard air velocity transducer which was installed 50 mm away from wnd tunned nozzie :ndlnsullud 40 mm away fram top of

the test section and the standard air velocity 5§ m/s to 30 mf's iculated by 3 pitot tube with pressure meter which was installed 50
mm away from wind tunnel nozzle and instalied 40 mm awary from top of the test section, ULIC was mounted an a round vertical tube of the lower plate at
ceriter of test section. The caliration was carried put under bath rising and faling air velocty in the rang of 1 ms 1 16 my's at calirtion interval of 1 m/s

The results of calibrati rd ported in the table below.
Vaa Temp. wind tunnel Temp. roam y Ervar U fe=2)
ro fu:] [mfs) Sl
FETT) 2408 2475 nal 018 631
205 2540 475 184 o 031
348 2410 2475 281 03 031
4.050 410 W75 1% 030 03
510 2180 2475 am 019 031
55 5350 75 581 EEE: 031
699 2350 75 [ -aie LEN
.11 2508 2475 788 012 031
812 2490 2475 9.06 -0.06 031
9.5 24 2475 990 006 o3
1105 2420 2475 1105 0.00 LLE:
1m 2452 475 1187 -004 035
130 2430 U7 12.96 007 031
1399 2444 2475 13.96 -00% 038
1500 24.30 U475 1496 004 037
1601 2430 24,75 l& a.0 0.34

M
THIS CERTIFICATE OF CALIBRATION MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR meﬁm EA.S!E DBTNQEu
IN WRITING FROM THE LABORATORY

c.\..,..,,?
Saln i
NAC iy . R
IIRANATEE ASSOCIA ISO/IEC 17025: 2017 /’Mﬁ,\,\..‘*\
bt NSC = TISI - TIS 17025
ek I;ch s CALIBRATION 0367
n Re Wakthapra, Rangkokyal Wind direction measurement kitovatory
it 10600 Taaland) Coktration senvices depatment 1

ol IO
E-mal it Al eaon @ ranalie. com
Wb site: www ranates. com CWD-028:67

CERTIFICATE OF CALIBRATION

Page 1of 2 Pages

MEASUREMENT ITEM  Wind Direction Sensor Calibration procedune.
The wing direction sensor wis calivoted againgt

MANUFACTURER
WODELITYFE Stondord fotary  Encader modef  AXADOSTE:
OMO4.P3-5L0 N an close mugm of Fiffel
fype wing funnel with 500 o cross test sectian
ACHL I area. The WI-CL-008 based on IEC,61400-12-1,
Wind energy gemerction systems - Port 12-1:
10— Fower performance measurements of electricity
CONDITION AS-RECEVED = producing wind furtines, Morch 2017 was used as
: United Analyst and Engineering Consuitant Co., Ltd. a cofibration guidefing
81 Soi Udamsuk 41, Sukhurmyit Raad, Bangchak,
Pheakhanong, Bangeok 10260 Traceabiity:
This cerfieate prowides o troceablity of The
RECEIVED DATE 02 Aug 2024 measurement * o recogeired the  mational
MEASUREMENT DATE - D Aug 2024 stongdards, gnd to reafization of the international
1S5UE DATE <09 Aurg 2004 system af umits (i) through the MIMT (Mational
Metrology Institute of Thailand] v Certificate
ENVIRONMENTAL CONDITIONS: Aumber: DA-0036-23
Aembient condition in the |sboratory are as follow:
Temperature 1230430 T m‘:‘m”‘;r )
Relative Humidi 15504150 HRH ool e E
Atmaspheric p.:m: : 1010¢ 10 hPa Scked it Eiickn) Sracpaohily ot by @
: coveroge foctar k=2, Which for o normal
distribution cornesponds o a coverage probobility
af opproximatety 95%. The stondurd uncertainty
PLACE OF CALIBRATION + Eiffel-type wind turnel of liranates Associates Co., Lid s been detemalned i acoordonce witl the GUM
“Funluation of mesurement data - Guide o the
exprassion of uncertainry in mensurensent’
ONDITION £ ! 900 o’
‘Wind direction frontal anea’ 52 o’
ameter of munting pipe’ - mm
Blockageatio of test object’ nose [
Preconditianing + 24 howrs at ambient conditions.
i Th are (24.3)°C, (45.1) XRH and {1005.1) hifa.
TABULATION OF RESULTS:
h ¥t page gve
Calibrated by:

| M. Parinya Boancharoen
! Calibration Department Manager

1 par. Sarawit Thachalad
L1 Miss Jittragom Lertsomphet

e SRR
'Dnm*a(mnnﬁuhh
“Ratia e

[
THIS CERTIFICATE OF CALIBRATION MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPNLEﬁﬂC Eﬂ !EEE iﬂny

IN WRITING FROM THE LABORATORY

Remark:

“sincity of standaed
" iacity o Lisit Linder Cabbration

PHOTO OF CALIBRATION SIT-UP

Calitraticn et-up of the Cup anemomater callbration in the wind tunnel of Sranatee Assacistes €a., Ltd. The Cup anemometer shawn may differ fram the
calibirated ane. Remark: The propartian of the set- up ks not trug o scale dise (o imaging gesmetry.
—_—

"'Elﬂwftn\iLﬁ&lbnﬂ g
1! ol

| lﬂﬂ"l‘i‘lﬂlﬂ'l‘l.lﬂll

| nRasaTEE asena

Cartificate Number

CWD-028-67

Page 2 of 2 Pages

MEASUREMENT RESULTS *

The wind direction sensor was calibrated against standard rotary encoder by comparison method. During calbration, the measurement was carried out at 457
inservals in clockwise and courterciockwise directions after affset adjustment has been made. The flow speed of wind tunnel (usually 5 my's) & kape corstant

while the sensor is ratated around s vertical axs. The results of calkbration ported In the table below.
ir speed D'ae Error u
mfs Degree ) A oy,
o o Rl
a6 1 )
n 1 ngn
504 136 1 g
181 1
226 -
m g0
a1s Wo
St
Remark: .

* birmetion of standard

" birmetion of Urit Uinder Calbeation

lﬂﬂ"l‘i‘lﬂlﬂ'l‘l.lﬂll



NAC

ITRANATEE

Assselates Ca. l1d
14-15, 67/35-35

Petchicasem 7,711, 8, Watthagea, Rangkokys,
Busgosk LOGOO Thiland}

Tl +ES0SREIELE
Mchie: +BA0IT3E45L

£mal: Inac CRFALOAPIFINaTe 0%
Wieb site: www Jianater com

Certificate No. : CDT-1B1-67

MEASUREMENT ITEM
MANUFACTURER
MODEL/TYPE

SERIAL NUMBER

1D NUMBER

CONDITION AS-RECEIVED
CUSTOMER

RECEIVED DATE
MEASUREMENT DATE
ISSUE DATE

ENVIRONMENTAL CONDITIONS:

ASSOCIATES CO,LTD

Accredited coltrotion ioboratory
SOMEC 17025:2017
NSC-TISITIS 17025
CALIBRATION (367

Temperature measurement kabaratory
Calibration services department.

Ay,
Fa
“-q.________/

s
W

{

AN
oty

NSC -~ TISI - TIS 17025
CALIBRATION 0367

CERTIFICATE OF CALIBRATION

: Temperature sensor with data bogger
15 Lastem

+ United Analyst and Engineering Consultant Co., Ltd.
81 Sol Udomsuk 41, Sukhumyit Road, Bangchak,
Phrakhanong, Bangkok 10260

+ 10 Oct 2024
1+ 21 Oct 2024
1 22 Oct 2024

Ambient condition in the laboratory are as follow:

Temperature
Relative Humidity

123030 ©
15504150

NOTED: The certificate is valid only to the item cofbroted on dote and ploce af calibrotion.

TABULATION OF RESULTS:

The table on next page give the measured values,

Calibrated by:

[ MAr, Sorawit Thachalad

O Missdittraporn Lertsomphol
[ Miss Ruangrumpal Phaomemit

Approved SIgNatOny: ... "

Page 1 of 2 Pages

Calibration procedure:

The temperature callbration was dore by
in-House cofitvation method as  WI-CL-001
acrarding ta comparison method with standard
digital temperature. indicotor and  standard
temperature prabe, The temperature scale use
wirs based on /T5-80.

The measurement restilts ove traceable to the
international System of wnits (Sl through
Notianal nstitute of Metrology Thailmnd (NIMT)
Certificote  number:  TT-0047-24, Certificate
nmmber: ER-0101-23

Reference Used During Calibration:
1. Standurd Temperature Probe

Madel: STS-100 ASD0, Serial No.: 657682-09
2. Digital Tempercture Indicotor

Madel: TH1000-A MK 1, Serial No.: 671407-
00591

Uncertainty of Measurement:

The reported uncertointy of measurement is
based on the standord uncertminty multiplied by
o coverage foctor k=2, Which for a rarmal
distribution  coresponds  fo @ caverage
probability of appraximately 85%. The standard

has been in

with the GUM Fvaluction of measurement dato
- Gwide to the expression of uncertainty in
megzurement’

Mr. Parinya Booncharoen
Callbration Department Manager

NAC

JIRANATEE ASSOCIATES CO.LTD
of Certificate of Number COT-181-67 Page 2 of 2 Pages
Result of C: [ Without Adj =1 with
Callbration Bange:  20°Cio40°C
Table 1: This with sensar Madel: DMAGT2.1, 5/N: 24070483
Dimension: Diameter 14.88 mm,, Length 140 mm,
Depth Standard Reading LIC Reading VUL Reading Errar Uncertainty
(e} o [Befare] ['c) [after] ["C) re ra
120 20021 1838 0.27 0325 0.082
120 25.028 323 520 0.18 0.082
120 20,015 .11 30.14 042 0,082
120 35,004 33.00 35.08 0.07 0.082
120 39.995 37.89 19.99 0.00 0.082

THIS CERTIFICATE MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN OBTAINED.

NAC

JIRANATEE ASSOC

Ieanates Assacines Ea.10d
63/14-15, 67/35-36

Feachkasem 7.7/1, Rd. Watthapra, Bangkoiryai,
Rimglok 15600 Thaiid

Tel: +6608680811

Mobile: +G6BEIFIISI

£-rruad: jhac-cal Bration @) ranstes com

Weh she www jranatee. com

: CHT-48-67

MEASUREMENT ITEM
MODEL/TYPE
SERLAL NUMBER

10 NUMBER
CONDITION AS-RECEIVED
CUSTOMER

ENVIRONMENTAL CONDITIONS:

IATES €O, LTD

IN WRITING FROM THE LABORATORY

Accredited colseation labaratary
SONEC 17025:2017
NSC-TISHTES 17025
CALBRATION 0367

v and Al
Calibration services department.

tenan3 limuan

Iaboratory

CERTIFICATE OF CALIBRATION

+ Relative humidity with data logger
+ L5l Lastem
: Data Logger: E-LOG
Sensor: DMAGT2.1
: Data Logger: 17037713
Sensor: 24070483
- Hew item
: United Analyst and Engineering Consultant Co., Ltd.
81 S0i Udomsuk 41, Sukhurmvit Road, Bangchak, Phrakhanang,
Bargkok 10260

10 Oct 2024
+ 21 Oct 2004
© 22 Oct 2024

Ambient condition in the lboratory are as follow:

Temperature:
Redative Humidity

1230430 c
:55.04 150 HRH

i Thy i is vl onfy to the i

TABULATION OF RESULTS:

Calibeated by:

[ M, Sorast Thachalad
E Miss littraporn Lertsomphol
[ M=t Ruangrumpai Phoommit

Page 1 of 2 Pages

Calibeation procedure:
The Relotive  humidity and | Air  Tempsteiure
cofibration was done by dn-House  calitrotion
‘method as Wi-CL-009 and WiCL-010 accarding to
comparison method with Standard. Chilled Mirror
hygrometer with Tempergture sensar and standard
Humidity penerator chamber.

Tracembility:

The maeasurements are  froceable o the
international system of units (51} thwaugh National
institute af Matrofogy Thailand (NWAT) Certificate
number: TH-QO?3-23 and leonatee Assaciotes Co.,
g, Centificate number: COT-001-67.

Uncertainty of Measurement:

The reporied uncerfointy of memsurement is bosed
on the donderd eocertainy multiphed by @
coverage factar k=7, Which for @ normal distribution
comesponds  fa o coweroge  probabily  of
approwimately S5%. The stondord uncertalaty has
been determined in occordance with the GLW
“Evaluation of measurement data - Guide fo the
expression of uncertainty in megsurement’

Mr. Parinya Baoncharaen
Calibration Depariment Manager

THIS CERATIFICATE REPORT MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN OBTAINED

IN WRITING FROM THE LABORATORY

N3 limuan

ULIC*; Unit Under Calibration

***End of Cartificate of Calibration***

| !
| ’
| a T
| b |
HRANATEE ASSOCIATES COLLTD.
CRT-048-67 Page 2 af 2 Pages
Mezsurement Results:
The results of calibration reported in b
Basult of Calbration: [ Without Adjustment C with Adgustment
Table 1: The results of calibration of refative huenidity at 30 Care reperted in table below.
Callbration Range:  20%RH to BI%AH
Air Temparatury Stardard Reading L Readling Error Urnettainzy
e [%8H) iR} [RH) +{%RH)
987 19.70 m3 o& am
.80 50.53 512 (¥ 13
2981 _BLEs 820 03 21
UUC™: Unit Under Caliration
***End of Certificate of Calibration®**
| 1S
P"' i,y
¥
TRARATRE USRGCTRESO0 1T
a7 linuan




NAC

Accredited calibration loboratary

JIRANATEE ASSOCIATES CO.LLTD. ISO/IEC 17025:2017
Srarsnne Avceistm Ca At NSC-TISITIS 17025
63/14-15, 67/35-36 CALIBRATION 0367
Petchisasem 7.7/1, Ad. Watthagea, Basgkokyi,

Banghok 10600(Thadand)

Tl +6S0SGEOELY Pressure measurement laboratory

Pobile: +GEBEIEO945] Colibration services department.
E-ma: jras-cabbrtion @) ranatee com
Weh sk www Fanitee com
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NSC - TISI - TIS 17025
CALIBRATION 0367

CERTIFICATE OF CALIBRATION

Certificate No.  : CPR-011-67

MEASUREMENT ITEM  Digital barameter

MANUFACTURER <151 Lastem

MODEL/TYPE + Sensor: DOAZ40.1
Data logger: E-LOG

SERIAL NUMBER : Sensor: R1G05257
Data logger: 17037713

1D NUMBER -

CONDITION AS-RECEIVED  Used item

CUSTOMER - United Analyst and Engineering Consultant Ca., Ltd.
B1 Sai Udomsuk &1, Sukbumvit Road, Bangchak,
Phrakhanong, Bangkok 10260

RECEIVED DATE © 02 Aug 2024

MEASUREMENT DATE + 09 Aug 2024

ISSUE DATE £ 09 Aug 2024

CONDITION OF THIS RESULT OF CALIBRATION:
1. Reference Standard Instrument:

Instrument Model
CPG2500

serialNo,

Absoliute Pressure Tramducer 4100026 MP-D00S-24

1. Calinration eMart for calibration sequence B

Certificate No.

Page 1 of 2 Pages

Calibration procedure:

The Digital barometer was colibrated against
Digital pressure cafibrator, The |WI-CL-003
was wsed as @ colibration guidefine,

Troceabiliry:

The measurement results afe trateable to the
international system of units (S} through the
NIMT  (Nutional  Metralogy  Institute  of
Thailond] v Certificate number; MP-0009-24

Uncertainty of Meosurement:

The geported wncertainty of measurement is
based ondhe stoncord uncertainty multiplied
by o coverage factor k=2, Which for a normal
distribution corresponds to o coveroge
peabobility of appromimately 95%.  The
stondoed uncertointy hos been determined in
accardance with the GUM ‘Evalugtion of
meosurement dafg - Guide to the expressian
of uncertainty in measurement’

Dus Datg
27 Dec 2024

2. The UUC* was installed in vertical orientation above reference Standard instrument and center of ULIC* was wsed as the reference level,

3. Calibration conditions:

4. Condition + [l Mormal O asrormal
Pressure transmitting medium + Adn
£ (20°C, 1 bar) :1.18 kgfm’
Hare, {s5415) %
toos 142313) °C
Bave. +(A020+10) mbar

5. The certificate is valid onlyto the ftem calibrated on date and place of calibration

i

SIRANATYE A%K

[ Missdittraporn Lertsomphal

M. Parinya Baoneharosn
Calibration Department Manager

THIS CERTIFICATE REPORT MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPMM

N WRITING FROM THE LABORATORY

NAC

Accredited calibrotion loboratory

JIRANATEE ASSOCIATES CO, LTI ISO/IEC 17025:2017
Irarnatie Asseciates Ca,Lid NSC-TISETIS 17025
63/14-15, 673536 CALIBRATION 0367

Feichkasem 7,7/1, 8o Watthapea, Bangheokyai,
Sanghsk 10600{Thaiend)

Tel: +GEDSEECRLE

Nchile: B4BLIERASY

E-mal. jnac-cambration ] ranstee. com

Web sk www Jinatee com

Pressure measurement laboratory
Calibration services department.
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NSC - TISI - TIS 17025

CALIBRATION 0367

CERTIFICATE OF CALIBRATION

Certificate No,  © CPR-011-67

MEASUREMENT ITEM : Digital barometer

MANUFACTURER : LSl Lastern

MODEL/TYPE : Sensor: DOAZ40.1
Data logger: £-L0G

SERIAL NUMBER : Sensor: R1605257
Data logger: 17037713

1D NUMBER i=

CONDITION AS-RECEIVED - Used item

CUSTOMER - United Analyst and Engineering Consultant Ca., Ltd.
81 Soi Udomsuk 41, Sukhumsit Road, Bangchak,
Phrakhanang, Bangkok 10260

RECEIVED DATE £ 02 Aug 2024

MEASUREMENT DATE + 09 Aug 2024

ISSUE DATE + 09 Aug 2024

COMDITION OF THIS RESULT OF CALIBRATION:
1. Reference Standard Instrument:

Instrument Model
Absobute Pressure Transducer CPE2500

seriglNo,
41001260 MP-0009-24

1. Calibration effort for calibration sequence 8

Certificate No.

Page 1 of 2 Pages

Calibration procedure:

The Digital barometer was eolibraged ggainst
Digital pressure colibratar, The WI-Clagod
was used o5 o oolibration guideline.

Troceability:

The messurement results are fraerabie to the
international system af units ($1) through the
NIMT  {National  Metrology  institute  of
Thailand) W Gertificate nismber: MP-0009-24

LUincertainty of Measurement:

The'reported, uncertainty of meosurement is
hosed on the stondard uncertainty muitiplied
by a covernge factor k=2, Which for o normal
istribution correspands to @ coverage
prabobility of opproximotely 95%  The
standard uncerteinty has been determined in
oocordance with the GUM Eveluation aof
mrasurement dofa - Guide to the expression
of uncertainty in measurement’

Dye Date
27 Dec 2024

2. The UUC® was instadled in vertical orientation above reference Standard instrument and center of ULAC* was used as the reference level

3. Calibration conditions:

4. Candition : [ Normal O Abnormal
Pressure ransmitting medium < Al
Pn(20°C, 1 bar) -1.18 kg/m’
Mo {55115) %
fars 2313 °C

Pars 41020+10) mbar
5. The certificate is valid only ta the Rem calibrated on date and place of calibration

Calibrated by:
[ Mr, Sorawit Thachalad
1 Missdittraporn Lertsomphal

i R

Mr, Parinya Booncharoen
Calibration Department Manager

e Bt 111111

IN WRITING FROM THE LABORATORY

Ty,
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& %
NAC Accrected catbration abowatary oty
JIRANATEE ASSOCIATES COLLTD ‘SW*’C!”U"E-'PO;? orfyehy ™
srvates Ausociates Co. %9 ?ﬂ?fm:;ng;& § NSC - TISI - TIS 17025

63/18.15, 673536 CALIBRATION 0367
Patchicamm 7.7/1, Rd. Wanthapea, Sanghokoyai
Bangko 10600(Thatand)

Tel: +66086R0KL T

Muobile: +EEBEIIE5]

E-mad- jrac-calibration @) ranstes com

W ie wwi jiranates com

Pressure mensurement labortary
Calibration services department.

CERTIFICATE OF CALIBRATION

Certificate No. < CPR-011-67 Page 2 of 2 Pages
MEASUREMENT RESULTS. [ Without adjustment L] With adpustment
CALIBRATION IN THE RANGE OF  : 800 mbar to 1100 mbar
The results of calibration and associated measurement uncertainties are [mﬂl:d in the table below.
SO [T Errar Uncertainty (ks2)
(mbar} [mbar] (mbar} mibiar)
#0.15 #00.1 o1 i [F3
3012 8300 01 028
86013 8600 02 0.28 I
B90.08 8500 01 028
52011 2201 0o 028
85010 9499 02 028
98009 S80.0 o1 028
101007 10100 | 0.1 028
1040.07 10400 ! oo 028
1070.06 10700 | 01 028
1100.06 10998 02 - 028

Note: UUC* Unit Under Calibration
+ To canvert the result in repart unit to Pa shauld be multiply By 100

I.ﬂﬂ'l'illﬂlﬂ'l‘l.lﬂll

e,
L,

T
NAC Arcredited calthration laboratory 4,,‘//_';\\‘\:"
HRANATEE ASSOCIATES COLLTD, [SO/IEC 17025:2017 sty
earanen Aniceiatis Ca L1 s NSC - TIsI - TIS 17025
o y CALIBRATION 0367
B314.15, £7/35.36 CALIBRATION 0367
Fetchiaem 7, Rl Watthapea, Barghoiya,
Sengsk L0000 Thakd) Pressure megsurement laboratory
e Calibration services department
nas-raibration g jansten com
WD UE W jiranates com
Certificate No. - CPR-011-67 Page 2 of 2 Pages
MEASUREMENT RESULTS. Bl Without adjustment ] With adjustment
CALIBRATION IN THE RANGE OF + 600 mmHg to 825 mmHg
The results of ealibration and associated ate reported in the
sTD === [Ty Ervor Uncertainty (ke2)
{memig) [mmHg) {memHg) fmmHg)
| 600,18 600.1 0.0 021
| 62265 6226 01 021
645,16 6450 01 021
667.63 667.5 01 0.21
690.15 6901 0o 021
71265 7125 01 021
| 73514 7351 00 [¥31
| 757.63 7576 | -01 | 021
78013 7801 1] | 021
202,62 8026 0.1 021
825.13 825.0 -02 021

MNote: UUC* Unit Under Calibration
To convert the result in report unit to Pa should be multipleby 133.32

| s ase

I.ﬂﬂ'l'illﬂlﬂ'l‘l.lﬂll



63/14-15,67/35-36, Soi Pelchkasem?7,7/1, Pelchkasem Rd,
NAC ‘Wallhapra, Banghohyai, Banghoh 10600 Thailand.
Tel: (66) D2-B6BOB12#13 Fax: (66) 02-B56808460 wwwjiranatee.com

CALIBRATION REPORT

Calibration Mumbes. : RG-01
Page 1 of £

Measurement Rem

Manufac

Mogel Type

Sevial Mumber

United Analyst and Engineering Cor

81 Soi Udomsuk 41, Sukhumvit Road, Bangchah, Phrakhangng, Banghok 10260

e measurement was o ity of (50158

Measurement Method

al comect rain gagE gnswer (Mumo

10,000 emq / 3236 cm jnigt angd = 3020 frain gaug of eguare &

.90 *

= 1545 mm (mm ol ran ov

¢ of lpping=}8.45 4 02 mm = 77

Note: Aain gauge {8 fully cleaned and leveling prior the calibration performecd

wDec 12, 2024
13, 2024

T Dec

Calibéted by: NAC :

IRRANATI, ASSOCLA

v 3 ooncharoen

[ M. Sorawit Thachalad

area and 0.5 L of rain.

&3/14-15,67/35-36, Soi Pelchkasem7,7/1, Pelchkasem Rd,
NAC Watthapra, = kok 10600 Thailland,
Tel: (64) O2-B4BOB12#13 Fax: (466) D2-846808460 www. jiranalee.com

Continsation of Calibration of Calibration Number

Calibration Number: RG-01122024

Page 2 of 2 Pages

Quantity of HaO

Tipping count

Acceplable Tipping count

[mil)
500 77 75, 79
76 6 - 79

***end of calibration repos**®

J
NAC

| EANATEE ASSOCIATES 00 1T
——

[ Miss Juraporn Lestsomphal

Calibration Departmenl Manager

tonen3 limuan

tenans lsinuaw

INNOVATIVE INSTRUMENT CALIBRATION LAR

INNOVATIVE INSTRUMENT €0_ LTI HEAD OFFICE

7130 MO 13, S00SUNTISAKORS 11 TAMBON BANG KA

AMPHOE HARG PHLISAILUT FEAKAN FROVISCE 1060 THAILANE B

TEL: G502 B S50 | FAK: (56021867140

Certificate of Calibration
Customer
Name : UNITED ANALYST AND ENGINEERING Certificate No : 24-ACT-091
CONSULTANT CO.LTD, Request No : Req-2024-1380
Address : 81 Soi Udomsuk 41, Sukhumvil Road, Bangehak,

Prakanong, Bangkok 10260

Unit Under Calibration Details
Measurement flem + Acoustic Calibrator Class : 1

Manufacturer : SVANTEK Range : 94 114 dB ¢ 1) Hz

Maddel 15V 36 Instrument Stams - Used
Serial Number ;107224

D : UAE.EFM.171/2564

Calibration Environment and Details

Temperature {2342°C)

Humidity (30 20 %RH )

Baromeiric Pressure SU1003 2100 hPa )

Received Dae : 24 June 2024
Calibration Date : 26 June 2024
Location of Calibration : LAB 1| Acoustic

Calibration Procedure  : In-house method CP-ACUT-02 based on 1EC 608942:2017 Electroncoustics - Sound calibrutors

Referemer Standard Muodel Number Traceable Due Calibration
Spund Calibrasor SV 35A 58079 EEI 12 June 2025
THD Multimeter 2015 1047765 NIMT 16 January 2025
Traceahility : This cenifi providos: bility of w d national standard, and 10 the

realization of the intermational System of Units (S1).

Note

The reported uncertainty is based on standard uncertainty multiplied by the Coverage Factor & =2, providing a level of’

confidence approximately 95 %o,

Calibrated

e~ Approved By 7

Mr. Pacit Mathavorn

Mr. Noppadon  Luangan
Service Calibration Engineer Calibration Engineer Supervisor

Issue Date : 26 June 2024

The sk el amly s0he

o denESliIUAN

FM-T0E-ACT-02 Rev.03 bisue date 5/6/28

INNOVATIVE INSTRUMENT CALIBRATION L AR

PNNOVATIVE INSTRUMENT C0., LTI, HEAD OFFR §

M E3 SO SUNTINARORS 11 TAMBON BANG K AED
AMPHOE ARG PHLISAMUT FRAKAN PROVISCE 05 THAILANE B Wi BT Buseps $ie

TEL: 466K 20 1835001 AN 1900021167 140

TEE
CALURATIN LADCRATORY

Pagalol.
Certificate No : 24-ACT-001
Request No - Reg-2024-1380
Sound pressure level Results : Withowt Adjustment
Calibration Range Without Adjustment (dB} djy (i) U 3 I Riemit
(dB) Mensured | Deviated value | Measared | Deviated value {+dB) Class 1 { £ dB) =
%4 dB / 1000 Hz 402 0oz = - 14 0.25 Pass
114 dB / 1000 He 114,05 0.05 # ¥ 013 0.25 Puss
Frequency of Sound pressure level
Calibration Range Without Adj i1 Acceptance limit
(Hz) Measured (Hz) | Deviated Measured (Hz) | Deviated (&%) Class 1{ £ %) feadh
44 dB /1000 Hz 100000 000 - - 0o 0.70 Pags
114 dB / 1000 Hz 1000.00 000 : - 0ol 0.7 Pass
Total Harmonke Distortion plus Noise af Sound pressure level (ITHIHN %)
Calibration Range Without A Adj u o limit
Result
(Hz) Measured (%0} Mensured (%) 1£%) Class 1 (& %)
94 dB /1000 He 0.24 * [LE1] i Pass
114 dB / 1000 Hz 0.44 - 40 25 Pass
Note :
Maximum-permitted
Funetion
Uncertainty of measurement
Sound pressure level 015 dB
Frequency 020
Total distontion+naise 05Pe

- Arceptamce Bmit was IECHIS2: 017 Class 1
- The ealibrssion sesults exclude the calibrator pressure comection

The calib chud = i

The reasdis relsied oty m the brared. The cenificase shall ne

,..wM..m,,v..v.,.,...,.mm&'l.'i‘lﬂlﬂ'l‘l.lﬂu

FRA-TOB-ACT-0 few 0% Insue data 5/6/24



Decision Rule for Statemen
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End of Calibration

ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

ilac-MrRA ANAB

Certificate No

ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT
975 Moo 4, Bangpoo Industrial Estate, Soi 8, Sukhumvit Road km 37,

Phraek Sa, Mueang Samut Prakan, Samut Prakan 10280

WSCTISITIS 17025
CALIBRATION 0138

Tel: +66 2709 4860 Fax: +66 2324 0917

Request No

Certificate No.:
Operation No.:

Equipment:
Manufacturer:
Model/Type:
Serial No.:

ID No.:

Customer:

Address:

Received Date:

Calibrated Date:

Issued Date:

Calibrated by:

CP20240287EA
CP2024070250

Certificate of Calibration

Sound Level Meter

Larson Davis (Meter), PCB (Microphone), PCB (Preamplifier)
LxT1 (Meter), 377B02 (Microphone), PRMLxT1 (Preamplifier)
0007309 (Meter), 345239 (Microphone), 077644 (Preamplifier)
UAE.EFM.041/2566

United Analyst and Engineering Consultant Co.,Ltd.

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

25 July 2024
2 - 5 August 2024
7 August 2024

Ms. Juntaporn Kunhakom

Approved by:

( Mr. Sittichai Swaksuriyawong )
Group Manager

This report was prepared electronically using applicable electronic signature. Printing or copy of file are considered as a copy of the document.

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

providing a level of confidence of approximately 95%. This certificate may not be reproduced other than in full except

tanms'lzimuqu

with the prior written approval of the Electrical and Electronics Institute, Foundation for Industrial Develogmént.
Page 1 of 6 s U

F-CAL-004 Ed.1

ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.:

CP20240287EA
Calibration Report

Certificate No.:

CP20240287EA

Calibration Report

Function : 2. Self-generated Noise

Equipment: Sound Level Meter 2.1 Microphone Installed
Manufacturer: Larson Davis (Meter), PCB (Microphone), PCB (Preamplifier) Measured value
Model/Type: LXT1 (Meter), 377B02 (Microphone), PRMLXT1 (Preamplifier) (dB)
Serial No.: 0007309 (Meter), 345239 (Microphone), 077644 (Preamplifier) 30.5
ID No.: UAE.EFM.041/2566
Ambient Temperature: (23x2)°C 2.2 Microphone replaced by the electrical input signal device
Relative Humidity: (50 +15)% Frequency Measured value
Pressure: (101.3 £ 1.5) kPa Weighting (dB)
Method of Calibration :- A-weighting 295
IEC 61672-3:2013. C-weighting 29.5
Condition of this result of calibration Z-weighting 35.5
1. Reference standards instrument :-
Instrument Model Serial No. Cert. No. Due Date Function : 3. Acoustical signal tests of frequency weightings (Without Windscreen)
1)[Standard microphone 4180 2787490 AA-1012-23 12 November 2024 Meter free-field acoustic response at a level of 84 dB.
2)|Arbitrary Function Generator AFG2021 010063 CK20240048EA 23 June 2025 Frequency Deviation from various Frequency Weighting Response Curve
3)|Programmable Attenuator PA5 2755 EF-0040-23 1 October 2024 C-Weighting A-Weighting Z-Weighting Acceptance limits
)[6.5 Digit precision multimeter 8846A 9610014 CB20230200EA 15 Novernber 2024 (Hz) (dB) (dB) (d8) (dB)
5)|Pressure humidity and CL1P240023 24 March 2025 125 04 03 04 =10
Temperature Transmitter pruso1 13950483 CD20240142EA 12 June 2025 1000 0! ol ol 0.7
P 8000 16 16 16 15,25
6)|Pressure humidity and CL1-P240030 11 April 2025
PTU301 13950484
Temperature Transmitter €D20240143EA 12 June 2025 Function : 4. Electrical signal tests of frequency weightings
7)|Performance Audio Analyzer U89038 MY56510003 CB20240035EB 13 February 2025 Weighting network response with relative to 1 kHz.
CK20230072EA 13 September 2024 Frequency Deviation from various Frequency Weighting Response Curve
2. This result of calibration was found accurate as shown on date and place of calibration only. C-Weighting A-Weighting Z-Weighting Acceptance limits
3. This certification is traceable to the international system of unit maintained at :- (Hz) (dB) (dB) (dB) (dB)
Reference standards instrument for Acoustic function 63 0.0 0.0 0.0 +1.0
- National Institute of Metrology (Thailand) 125 0.0 0.0 -0.1 +1.0
Reference standards instrument for Electrical function 250 0.0 0.0 -0.1 +1.0
- National Institute of Metrology (Thailand) 500 0.0 0.0 -0.1 +1.0
- Electrical and Electronics Institute; NSC Accredited Calibration No.0119 1000 0.0 0.0 0.0 +0.7
2000 0.0 0.0 -0.1 +1.0
= 4000 0.0 0.0 -0.1 +1.0
Function : 1. Indication at the calibration check frequency 8000 -0.1 -0.1 0.0 +1.5;-2.5
Reference Measured value Deviation Acceptance limits 16000 0.0 0.0 -0.1 +2.5; -16.0
Acoustic Signal (dB) (dB) (dB) (dB)
' '
@nasluemuAl onasluemuAy
Page 2 of 6 F-CAL-005 Ed.1 Page 3 0f 6 F-CAL-005 Ed.1




ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.: CP2024028TEA Certificate No.: CP20240287EA
Calibration Report Calibration Report
Function : 5. Frequency and time weighting at 1 kHz 7.2 Level Linearity on the reference level range, Lower
5.1 Frequency weighting at 1 kHz Anticipated Measured value Deviated value Acceptance limits
Frequency Measured value Deviated value Acceptance limits Value (dB) (dB) (dB) (dB)
Weighting (dB) (dB) (dB) 94.0 94.0 0.0 +0.8
C-weighting 94.0 0.0 +0.2 89.0 89.0 0.0 +0.8
A-weighting 94.0 0.0 +0.2 84.0 84.0 0.0 +0.8
Z-weighting 94.0 0.0 +0.2 79.0 79.0 0.0 +0.8
74.0 74.0 0.0 +0.8
5.2 Time weighting at 1 kHz 69.0 69.0 0.0 +0.8
Time Measured value Deviated value Acceptance limits 64.0 64.0 0.0 +0.8
Weighting (dB) (dB) (dB) 59.0 59.0 0.0 +0.8
Fast 94.0 0.0 +0.1 54.0 54.0 0.0 +0.8
Slow 94.0 0.0 +0.1 49.0 49.0 0.0 +0.8
LAeq 94.0 0.0 +0.1 44.0 44.1 0.1 +0.8
39.0 39.4 0.4 +0.8
Function : 6. Long-Term Stability
Long-term stability over 30 minutes, with steady 1 kHz signal at reference level. Function : 8. Tone burst response
Time Period to Reference Record SPL at Deviated value Acceptance limits Time Tone burst Measured Deviated Acceptance limits
Apply Signal SPL Conclusion of Time Weighting duration, Tb (ms) value (dB) value (dB) (dB)
(min) (dB) Period (dB) (dB) (dB) 200 136.0 0.0 +0.5
30 94.0 94.0 0.0 +0.1 Fast 2 118.9 -0.1 +1.0;-1.5
0.25 109.8 -0.2 +1.0;-3.0
Function : 7. Level Linearity on the reference level range Slow 200 129.5 -0.1 +0.5
7.1 Level Linearity on the reference level range, Upper 2 109.9 -0.1 +1.0;-3.0
Anticipated Measured value Deviated value Acceptance limits 200 130.0 0.0 +0.5
Value (dB) (dB) (dB) (dB) LAE 2 110.1 0.1 +1.0;-15
94.0 94.0 0.0 +0.8 0.25 101.0 0.0 +1.0;-3.0
99.0 99.0 0.0 +0.8
104.0 104.0 0.0 +0.8 Function : 9. Peak C sound level
109.0 109.0 0.0 +0.8 Number of cycles Anticipated Measured value Deviated value Acceptance limits
114.0 114.0 0.0 +0.8 in test signal Value (dB) (dB) (dB) (dB)
119.0 119.0 0.0 +0.8 Complete
1260 124.0 0.0 08 oycle 1354 1348 06 20
129.0 129.0 0.0 +0.8 Positive
1300 1340 0.0 08 half cycle 1364 1360 04 10
139.0 139.0 0.0 +0.8 Negative
1400 140.0 0.0 08 half cycle 1244 1340 04 10
' '
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ELECTRICAL AND ELECTRONICS INSTITUTE

FOUNDATION FOR INDUSTRIAL DEVELOPMENT ELECTRICAL AND ELECTRONICS INSTITUTE

S
FOUNDATION FOR INDUSTRIAL DEVELOPMENT %
975 Moo 4, Bangpoo Industrial Estate, Soi 8, Sukhumvit Road km 37, 7
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RSCTISLTS 1S

Phraek Sa, Mueang Samut Prakan, Samut Prakan 10280
CALIBRATION 0139

Tel: +66 2709 4860 Fax: +66 2324 0917

Certificate No.: (CP20240287EA

Calibration Report
Function : 10. Overload indication

Measured value (d8) - — Certificate No.:  CP20240289EA
Positive Negative Deviated value Acceptance limits Operation No.:  CP2024070252
one-half cycle one-half cycle (dB) (dB)
1443 1642 01 15 Certificate of Calibration

Function : 11. High-Level Stability
High-level stability over 5 minutes, with steady 1 kHz signal, 1 dB below upper boundary.

H T Equipment: Sound Level Meter
Time Perl'od to Reference SPL Re°°fd SPL a.t Deviated value Acceptance limits qup
Apply Signal Conclusion of Time
(min) (dB) Period (dB) (dB) (dB) Manufacturer: Larson Davis (Meter), PCB (Microphone), PCB (Preamplifier)
5 139.0 139.0 0.0 +0.1
Uncertainty of measurement ModelType: LxT1 (Meter), 377802 (Microphone), PRMLxT1 (Preamplifier)
U taint Maximum-permitted uncertainty
Function neertainty of measurement Serial No.: 0007310 (Meter), 345240 (Microphone), 077645 (Preamplifier)
(dB) (dB)
1) Indication at the calibration check frequency 0.30 Not applicable ID No.: UAE.EFM.042/2566
2) Self-generated Noise 0.10 Not applicable
3) Acoustical signal tests of frequency weightings 0.60 (10Hz to 4kHz) . . . .
- Free-field sound pressure response level 0.0 0.70 (>4kHz to 10kHz) Customer: United Analyst and Engineering Consultant Co.Ltd.
4) Electrical signal tests of frequency weightings 0.20 0.20
5) Frequency and time weighting at 1 kHz 0.20 0.20 Address: 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak
6) Long-Term Stability 0.10 0.10 Phrakhanong, Bangkok 10260
7) Level Linearity on the reference level range 0.30 0.30
8) Tone burst response 0.20 0.30 .
: 25 July 2024

9) Peak C sound level 020 035 Received Date i
10) Overload indication 0.20 0.25 ’
T1) High-Level Stability 0.10 0.10 Calibrated Date: 5 - 6 August 2024
Remarks: 1. Indication at the calibration check frequency can not measured because customer does not provide Issued Date: 7 August 2024

a sound calibrator.

2. The acceptance limit is for the deviated value. . .

3. Acceptance limits was IEC61672-3:2013 Class 1 Calibrated by: Ms. Juntaporn Kunhakom

4. The coverage factor k = 2.00

- - End of Report - - /"‘7'.7/__,.

e ZZ

Approved by:

( Mr. Sittichai Swaksuriyawong )
Group Manager

This report was prepared electronically using applicable electronic signature. Printing or copy of file are considered as a copy of the document.

The reported uncertainty of measurement was based on standard uncertainty multiplied by a coverage factor (k)
providing a level of confidence of approximately 95%. This certificate may not be reproduced other than in full except

' with the prior written approval of the Electrical and Electronics Institute, Foundation for Industrial Develogment.
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.: CP20240289EA

Calibration Report

Equipment: Sound Level Meter

Manufacturer: Larson Davis (Meter), PCB (Microphone), PCB (Preamplifier)
Model/Type: LxT1 (Meter), 377802 (Microphone), PRMLXT1 (Preamplifier)
Serial No.: 0007310 (Meter), 345240 (Microphone), 077645 (Preamplifier)
ID No.: UAE.EFM.042/2566

Ambient Temperature: (23+2)°C

Relative Humidity: (50 +15) %

Pressure:
Method of Calibration :-
IEC 61672-3:2013.

(101.3 £ 1.5) kPa

1. Reference standards instrument :-

ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.: CP20240289EA
Calibration Report
Function : 2. Self-generated Noise

2.1 Microphone Installed

Measured value
(dB)

30.3

2.2 Microphone replaced by the electrical input signal device

Frequency Measured value
Weighting (dB)
A-weighting 30.1
C-weighting 30.0
Z-weighting 35.7

Function : 3. Acoustical signal tests of frequency weightings (Without Windscreen)
Meter free-field acoustic response at a level of 84 dB.

Deviation from various Frequency Weighting Response Curve

Frequency C-Weighting A-Weighting Z-Weighting Acceptance limits
(Hz) (dB) (dB) (dB) (dB)
125 0.3 0.2 0.3 +1.0
1000 0.2 0.2 0.2 +0.7
8000 -0.2 -0.1 -0.1 +1.5;-2.5

Instrument Model Serial No, Cert. No. Due Date
1)|Standard microphone 4180 2787490 AA-1012-23 12 November 2024
2)|Arbitrary Function Generator AFG2021 C010063 CK20240048EA 23 June 2025
3)|Programmable Attenuator PA5 2755 EF-0040-23 1 October 2024
4)|6.5 Digit precision multimeter 8846A 9610014 CB20230200EA 15 November 2024

P humidit: d CL1-P240023 24 March 2025
5)|Pressure humidity an‘ PTU30L 13950483 arc}
[Temperature Transmitter CD20240142EA 12 June 2025
6)|Pressure humidity anf:i PTU301 13050484 CL1-P240030 11 April 2025
[Temperature Transmitter CD20240143EA 12 June 2025
CB20240035EB 13 February 2025
7)|Perfc Audio Al 9 MY56511
)|Performance Audio Analyzer U8903B 56510003 CK20230072EA 13 September 2024

Function : 4. Electrical signal tests of frequency weightings
Weighting network response with relative to 1 kHz.

2. This result of calibration was found accurate as shown on date and place of calibration only.
3. This certification is traceable to the international system of unit maintained at :-

Reference standards instrument for Acoustic function

- National Institute of Metrology (Thailand)

Reference standards instrument for Electrical function

- National Institute of Metrology (Thailand)

- Electrical and Electronics Institute; NSC Accredited Calibration No.0119

Function : 1. Indication at the calibration check frequency

Reference Measured value Deviation Acceptance limits
Acoustic Signal (dB) (dB) (dB) (dB)
L}
onaslumugy
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Deviation from various Frequency Weighting Response Curve

Certificate No.: CP20240289EA
Calibration Report
Function : 5. Frequency and time weighting at 1 kHz

5.1 Frequency weighting at 1 kHz

Frequency Measured value Deviated value Acceptance limits
Weighting (dB) (dB) (dB)
C-weighting 94.0 0.0 +0.2
A-weighting 94.0 0.0 +0.2
Z-weighting 94.0 0.0 +0.2

5.2 Time weighting at 1 kHz

Time Measured value Deviated value Acceptance limits
Weighting (dB) (dB) (dB)

Fast 94.0 0.0 =0.1

Slow 94.0 0.0 +0.1

LAeq 94.0 0.0 +0.1

Function : 6. Long-Term Stability
Long-term stability over 30 minutes, with steady 1 kHz signal at reference level.

Frequency C-Weighting A-Weighting Z-Weighting Acceptance limits
(Hz) (dB) (dB) (dB) (dB)
63 -0.1 0.1 0.0 +1.0
125 0.0 0.0 0.0 +1.0
250 0.0 0.0 0.0 +1.0
500 0.0 0.0 0.0 +1.0
1000 0.0 0.0 0.0 +0.7
2000 0.0 0.1 0.0 +1.0
4000 0.0 0.0 0.0 +1.0
8000 -0.1 0.0 0.0 +1.5,-2.5
16000 0.0 0.0 -0.1 +2.5; -16.0
)
enaslupury
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.:  CP20240289EA
Calibration Report

7.2 Level Linearity on the reference level range, Lower

Anticipated Measured value Deviated value Acceptance limits

Value (dB) (dB) (dB) (dB)
94.0 94.0 0.0 +0.8
89.0 89.0 0.0 +0.8
84.0 84.0 0.0 +0.8
79.0 79.0 0.0 +0.8
74.0 74.0 0.0 +0.8
69.0 69.0 0.0 +0.8
64.0 64.0 0.0 +0.8
59.0 59.0 0.0 +0.8
54.0 54.0 0.0 +0.8
49.0 49.0 0.0 +0.8
44.0 44.1 0.1 +0.8
39.0 39.4 0.4 +0.8

Function : 8. Tone burst response

Time Period to Reference Record SPL at Deviated value Acceptance limits
Apply Signal SPL Conclusion of Time
(min) (dB) Period (dB) (dB) (dB)
30 94.0 94.0 0.0 +0.1

Function : 7. Level Linearity on the reference level range
7.1 Level Linearity on the reference level range, Upper

Time Tone burst Measured Deviated Acceptance limits
Weighting duration, Tb (ms) value (dB) value (dB) (dB)
200 135.9 -0.1 +0.5
Fast 2 118.8 -0.2 +1.0;-1.5
0.25 109.8 -0.2
Slow 200 129.5 -0.1
2 109.9 -0.1
200 130.0 0.0
LAE 2 110.0 0.0
0.25 100.9 -0.1

Function : 9. Peak C sound level

Anticipated Measured value Deviated value Acceptance limits
Value (dB) (dB) (dB) (dB)

94.0 94.0 0.0 +0.8

99.0 99.0 0.0 +0.8

104.0 104.0 0.0 +0.8

109.0 109.0 0.0 +0.8

114.0 114.0 0.0 +0.8

119.0 119.0 0.0 +0.8

124.0 124.0 0.0 +0.8

129.0 129.0 0.0 +0.8

134.0 134.0 0.0 +0.8

139.0 139.0 0.0 +0.8

140.0 140.0 0.0 +0.8

141.0 141.0 0.0 +0.8

'
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Number of cycles Anticipated Measured value Deviated value Acceptance limits
in test signal Value (dB) (dB) (dB) (dB)
Complete 1354 1308 0.6 +20
cycle
Positive 134.4 1340 0.4 +10
half cycle
Negative 1344 134.0 04 10
half cycle
'
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.: CP20240289EA
Calibration Report
Function : 10. Overload indication

— Measured value (dB) - Deviated value Acceptance limits
Positive Negative
one-half cycle one-half cycle (dB) (dB)
144.3 144.2 -0.1 +1.5

Function : 11. High-Level Stability
High-level stability over 5 minutes, with steady 1 kHz signal, 1 dB below upper boundary.

Time Penf)d to Reference SPL Recc’fd SPL a,t Deviated value Acceptance limits
Apply Signal Conclusion of Time
(min) (dB) Period (dB) (dB) (dB)
5 139.0 139.0 0.0 +0.1
Uncertainty of measurement
. Uncertainty Maximum-permitted uncertainty
Function of measurement
(dB) (dB)
1) Indication at the calibration check frequency 0.30 Not applicable
2) Self-generated Noise 0.10 Not applicable
3) Acoustical signal tests of frequency weightings 030 0.60 (10Hz to 4kHz)
- Free-field sound pressure response level ) 0.70 (>8kHz to 10kHz)
4) Electrical signal tests of frequency weightings 0.20 0.20
5) Frequency and time weighting at 1 kHz 0.20 0.20
6) Long-Term Stability 0.10 0.10
7) Level Linearity on the reference level range 0.30 0.30
8) Tone burst response 0.20 0.30
9) Peak C sound level 0.20 0.35
10) Overload indication 0.20 0.25
11) High-Level Stability 0.10 0.10

Remarks: 1. Indication at the calibration check frequency can not measured because customer does not provide
a sound calibrator.
2. The acceptance limit is for the deviated value.
3. Acceptance limits was IEC61672-3:2013 Class 1.
4. The coverage factor & = 2.00

- - End of Report - -

ELECTRICAL AND ELECTRONICS INSTITUTE L
P

Y
FOUNDATION FOR INDUSTRIAL DEVELOPMENT %
975 Moo 4, Bangpoo Industrial Estate, Sol 8, Sukhumvit Road km 37,  “agzns
L = NSCTISETIS 17025

- ob ] Phrack Sa, Mueang Samut Prakan, Samut Prakan 10280 prgrotinirars

Tel: +66 2709 4860 Fax: +66 2324 0917

Certificate No.: CP20240323EA
Operation No.: CP2024080294

Certificate of Calibration

Equipment: Sound Level Meter

Manufacturer: Larson Davis (Meter), PCB (Microphone), PCB (Preamplifier)
Model/Type: LxT1 (Meter), 377802 (Microphone), PRMLxT1 (Preamplifier)
Serial No.: 0007305 (Meter), 345234 (Microphone), 077640 (Preamplifier)
ID No.: UAE.EFM.038/2566

Customer: United Analyst and Engineering Consultant Co.,Ltd.
Address: 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak

Phrakhanong, Bangkok 10260
Received Date: 9 August 2024
Calibrated Date: 22 - 27 August 2024
Issued Date: 28 August 2024

Calibrated by: Ms. Juntaporn Kunhakom

Approved by:

( Mr. Sittichai Swaksuriyawong )
Group Manager

This report was prepared electronically using applicable electronic signature. Printing or copy of file are considered as a copy of the document.

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

providing a level of confidence of approximately 95%. This certificate may not be reproduced other than in full except

with the prior written approval of the Electrical and Electronics Institute, Foundation for Industrial Develogmént.
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT
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Certificate No.: CP20240323EA

Calibration Report
Function : 2. Self-generated Noise
2.1 Microphone Installed

Measured value

(dB)
30.1
2.2 Microphone replaced by the electrical input signal device
Frequency Measured value
Weighting (dB)
A-weighting 29.9
C-weighting 30.0
Z-weighting 355

Function : 3. Acoustical signal tests of frequency weightings (Without Windscreen)
Meter free-field acoustic response at a level of 84 dB.

Deviation from various Frequency Weighting Response Curve

Frequency C-Weighting A-Weighting Z-Weighting Acceptance limits
(Hz) (dB) (dB) (dB) (dB)
125 0.2 0.1 0.1 +1.0
1000 -0.1 -0.1 -0.1 +0.7
8000 0.6 0.5 0.6 +1.5;-25

'
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ELECTRICAL AND ELECTRONICS INSTITUTE
€’ FOUNDATION FOR INDUSTRIAL DEVELOPMENT
Vet
[ rpep————
Certificate No.: CP20240323EA
Calibration Report
Equipment: Sound Level Meter
Manufacturer: Larson Davis (Meter), PCB (Microphone), PCB (Preamplifier)
Model/Type: LxT1 (Meter), 377802 (Microphone), PRMLxT1 (Preamplifier)
Serial No.: 0007305 (Meter), 345234 (Microphone), 077640 (Preamplifier)
ID No.: UAE.EFM.038/2566
Ambient Temperature: (23+£2)°C
Relative Humidity: (50+15)%
Pressure: (101.3 + 1.5) kPa
Method of Calibration :-
IEC 61672-3:2013.
Condition of this result of calibration
1. Reference standards instrument :-
Instrument Model Serial No. Cert. No. Due Date
1)|Standard microphone 4180 2787490 AA-1012-23 12 November 2024
2)|Arbitrary Function Generator AFG2021 C010063 CK20240048EA 23 June 2025
3)[Programmable Attenuator PA5 2755 EF-0040-23 1 October 2024
4)6.5 Digit precision multimeter 8846A 9610014 (CB20230200EA 15 November 2024
5)[Pressure humidity and PTU301 13950083 CL1-P240023 24 March 2025
Temperature Transmitter (CD20240142EA 12 June 2025
6)[Pressure humidity and PTU301 13950084 CL1-P240030 11 April 2025
Temperature Transmitter CD20240143EA 12 June 2025
7)|Performance Audio Analyzer UB9038 | Mysestooos | CB2024005E8 13 February 2025
(CK20230072EA 13 September 2024

Function : 4. Electrical signal tests of frequency weightings
Weighting network response with relative to 1 kHz.

2. This result of calibration was found accurate as shown on date and place of calibration only.
3. This certification is traceable to the international system of unit maintained at :-

Reference standards instrument for Acoustic function

- National Institute of Metrology (Thailand)

Reference standards instrument for Electrical function

- National Institute of Metrology (Thailand)

- Electrical and Electronics Institute; NSC Accredited Calibration No.0119

Result of Calibration:-
Function : 1. Indication at the calibration check frequency
Reference Measured value Deviation Acceptance limits
Acoustic Signal (dB) (dB) (dB) (dB)

lilﬂﬂﬂ'ihiﬂ’)‘l]ﬂll
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Deviation from various Frequency Weighting Response Curve

Frequency

C-Weighting A-Weighting Z-Weighting Acceptance limits
(Hz) (dB) (dB) (dB) (dB)
63 0.0 -0.1 0.0 +1.0
125 0.0 -0.1 0.0 +1.0
250 0.0 -0.1 0.0 +1.0
500 0.0 -0.1 0.0 +1.0
1000 0.0 0.0 0.0 +0.7
2000 0.0 -0.1 0.0 +1.0
4000 0.0 -0.1 0.0 +1.0
8000 -0.1 -0.1 0.0 +1.5;-2.5
16000 0.0 0.0 0.0 +2.5; -16.0
'
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ELECTRICAL AND ELECTRONICS INSTITUTE
N ¥ FOUNDATION FOR INDUSTRIAL DEVELOPMENT

ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.: CP20240323EA Certificate No.: CP20240323EA
Calibration Report Calibration Report
Function : 5. Frequency and time weighting at 1 kHz 7.2 Level Linearity on the reference level range, Lower
5.1 Frequency weighting at 1 kHz Anticipated Measured value Deviated value Acceptance limits
Frequency Measured value Deviated value Acceptance limits Value (dB) (dB) (dB) (dB)
Weighting (dB) (dB) (dB) 94.0 94.0 0.0 +0.8
C-weighting 94.0 0.0 +0.2 89.0 89.0 0.0 +0.8
A-weighting 94.0 0.0 +0.2 84.0 84.0 0.0 +0.8
Z-weighting 94.0 0.0 +0.2 79.0 79.0 0.0 +0.8
74.0 74.0 0.0 +0.8
5.2 Time weighting at 1 kHz 69.0 69.0 0.0 +0.8
Time Measured value Deviated value Acceptance limits 64.0 64.0 0.0 +0.8
Weighting (dB) (dB) (dB) 59.0 59.0 0.0 +0.8
Fast 94.0 0.0 +0.1 54.0 54.0 0.0 +0.8
Slow 94.0 0.0 +0.1 49.0 49.0 0.0 +0.8
LAeq 94.0 0.0 +0.1 44.0 44.1 0.1 +0.8
39.0 39.4 0.4 +0.8
Function : 6. Long-Term Stability
Long-term stability over 30 minutes, with steady 1 kHz signal at reference level. Function : 8. Tone burst response
Time Period to Reference Record SPL at Deviated value Acceptance limits Time Tone burst Measured Deviated Acceptance limits
Apply Signal SPL Conclusion of Time Weighting duration, Tb (ms) value (dB) value (dB) (dB)
(min) (dB) Period (dB) (dB) (dB) 200 136.0 0.0 +0.5
30 94.0 94.0 0.0 +0.1 Fast 2 118.9 -0.1 +1.0;-1.5
0.25 109.7 -0.3 +1.0;-3.0
Function : 7. Level Linearity on the reference level range Slow 200 129.5 -0.1 +0.5
7.1 Level Linearity on the reference level range, Upper 2 109.9 -0.1 +1.0;-3.0
Anticipated Measured value Deviated value Acceptance limits 200 130.0 0.0 +0.5
Value (dB) (dB) (dB) (dB) LAE 2 110.0 0.0 +1.0;-15
94.0 94.0 0.0 +0.8 0.25 100.9 -0.1 +1.0;-3.0
99.0 99.0 0.0 +0.8
104.0 104.0 0.0 +0.8 Function : 9. Peak C sound level
109.0 109.0 0.0 +0.8 Number of cycles Anticipated Measured value Deviated value Acceptance limits
114.0 114.0 0.0 +0.8 in test signal Value (dB) (dB) (dB) (dB)
119.0 119.0 0.0 +0.8 Complete
1260 124.0 0.0 08 oycle 1354 1348 06 20
129.0 129.0 0.0 +0.8 Positive
1300 1340 0.0 08 half cycle 1364 1360 04 10
139.0 139.0 0.0 +0.8 Negative
1400 140.0 0.0 08 half cycle 1244 1340 04 10
141.0 141.0 0.0 +0.8
' '
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ELECTRICAL AND ELECTRONICS INSTITUTE

FOUNDATION FOR INDUSTRIAL DEVELOPMENT ELECTRICAL AND ELECTRONICS INSTITUTE

S
FOUNDATION FOR INDUSTRIAL DEVELOPMENT %
975 Moo 4, Bangpoo Industrial Estate, Soi 8, Sukhumvit Road km 37, 7

g

RSCTISLTS 1S

Phraek Sa, Mueang Samut Prakan, Samut Prakan 10280
CALIBRATION 0139

Tel: +66 2709 4860 Fax: +66 2324 0917

Certificate No.: CP20240323EA

Calibration Report
Function : 10. Overload indication

Measured value (d8) - — Certificate No.:  CP20240290EA
Positive Negative Deviated value Acceptance limits Operation No.:  CP2024070253
one-half cycle one-half cycle (dB) (dB)
137 1657 0.0 15 Certificate of Calibration

Function : 11. High-Level Stability
High-level stability over 5 minutes, with steady 1 kHz signal, 1 dB below upper boundary.

H T Equipment: Sound Level Meter
Time Perl'od to Reference SPL Re°°fd SPL a.t Deviated value Acceptance limits qup
Apply Signal Conclusion of Time
(min) (dB) Period (dB) (dB) (dB) Manufacturer: Larson Davis (Meter), PCB (Microphone), PCB (Preamplifier)
5 139.0 139.0 0.0 +0.1
Uncertainty of measurement Model/Type: LxT1 (Meter), 377802 (Microphone), PRMLxT1 (Preamplifier)
U taint Maximum-permitted uncertainty
Function neertainty of measurement Serial No.: 0007306 (Meter), 345235 (Microphone), 077641 (Preamplifier)
(dB) (dB)
1) Indication at the calibration check frequency 0.30 Not applicable ID No.: UAE.EFM.039/2566
2) Self-generated Noise 0.10 Not applicable
3) Acoustical signal tests of frequency weightings 0.60 (10Hz to 4kHz) . . . .
- Free-field sound pressure response level 0.0 0.70 (>4kHz to 10kHz) Customer: United Analyst and Engineering Consultant Co.Ltd.
4) Electrical signal tests of frequency weightings 0.20 0.20
5) Frequency and time weighting at 1 kHz 0.20 0.20 Address: 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak
6) Long-Term Stability 0.10 0.10 Phrakhanong, Bangkok 10260
7) Level Linearity on the reference level range 0.30 0.30
8) Tone burst response 0.20 0.30 .
: 25 July 2024

9) Peak C sound level 020 035 Received Date i
10) Overload indication 0.20 0.25 ’
T1) High-Level Stability 0.10 0.10 Calibrated Date: 5 - 6 August 2024
Remarks: 1. Indication at the calibration check frequency can not measured because customer does not provide Issued Date: 7 August 2024

a sound calibrator.

2. The acceptance limit is for the deviated value. . .

3. Acceptance limits was IEC61672-3:2013 Class 1 Calibrated by: Ms. Juntaporn Kunhakom

4. The coverage factor k = 2.00

- - End of Report - - /"‘7'.7/__,.

e ZZ

Approved by:

( Mr. Sittichai Swaksuriyawong )
Group Manager

This report was prepared electronically using applicable electronic signature. Printing or copy of file are considered as a copy of the document.

The reported uncertainty of measurement was based on standard uncertainty multiplied by a coverage factor (k)
providing a level of confidence of approximately 95%. This certificate may not be reproduced other than in full except

' with the prior written approval of the Electrical and Electronics Institute, Foundation for Industrial Develogment.
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.: CP20240290EA

Calibration Report

Equipment: Sound Level Meter

Manufacturer: Larson Davis (Meter), PCB (Microphone), PCB (Preamplifier)
Model/Type: LxT1 (Meter), 377802 (Microphone), PRMLXT1 (Preamplifier)
Serial No.: 0007306 (Meter), 345235 (Microphone), 077641 (Preamplifier)
ID No.: UAE.EFM.039/2566

Ambient Temperature: (23+2)°C

Relative Humidity: (50 +15) %

Pressure:
Method of Calibration :-
IEC 61672-3:2013.

(101.3 £ 1.5) kPa

1. Reference standards instrument :-

ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.: CP20240290EA
Calibration Report
Function : 2. Self-generated Noise

2.1 Microphone Installed

Measured value
(dB)

28.8

2.2 Microphone replaced by the electrical input signal device

Frequency Measured value
Weighting (dB)
A-weighting 28.7
C-weighting 28.4
Z-weighting 34.5

Function : 3. Acoustical signal tests of frequency weightings (Without Windscreen)
Meter free-field acoustic response at a level of 84 dB.

Deviation from various Frequency Weighting Response Curve

Frequency C-Weighting A-Weighting Z-Weighting Acceptance limits
(Hz) (dB) (dB) (dB) (dB)
125 0.1 0.0 0.0 +1.0
1000 -0.1 -0.1 -0.1 +0.7
8000 -0.4 -0.5 -0.4 +1.5;-2.5

Instrument Model Serial No, Cert. No. Due Date
1)|Standard microphone 4180 2787490 AA-1012-23 12 November 2024
2)|Arbitrary Function Generator AFG2021 C010063 CK20240048EA 23 June 2025
3)|Programmable Attenuator PA5 2755 EF-0040-23 1 October 2024
4)|6.5 Digit precision multimeter 8846A 9610014 CB20230200EA 15 November 2024

P humidit: d CL1-P240023 24 March 2025
5)|Pressure humidity an‘ PTU30L 13950483 arc}
[Temperature Transmitter CD20240142EA 12 June 2025
6)|Pressure humidity anf:i PTU301 13050484 CL1-P240030 11 April 2025
[Temperature Transmitter CD20240143EA 12 June 2025
CB20240035EB 13 February 2025
7)|Perfc Audio Al 9 MY56511
)|Performance Audio Analyzer U8903B 56510003 CK20230072EA 13 September 2024

Function : 4. Electrical signal tests of frequency weightings
Weighting network response with relative to 1 kHz.

2. This result of calibration was found accurate as shown on date and place of calibration only.
3. This certification is traceable to the international system of unit maintained at :-

Reference standards instrument for Acoustic function

- National Institute of Metrology (Thailand)

Reference standards instrument for Electrical function

- National Institute of Metrology (Thailand)

- Electrical and Electronics Institute; NSC Accredited Calibration No.0119

Function : 1. Indication at the calibration check frequency

Reference Measured value Deviation Acceptance limits
Acoustic Signal (dB) (dB) (dB) (dB)
L}
onaslumugy
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Deviation from various Frequency Weighting Response Curve

Certificate No.: CP20240290EA
Calibration Report
Function : 5. Frequency and time weighting at 1 kHz

5.1 Frequency weighting at 1 kHz

Frequency Measured value Deviated value Acceptance limits
Weighting (dB) (dB) (dB)
C-weighting 94.0 0.0 +0.2
A-weighting 94.0 0.0 +0.2
Z-weighting 94.0 0.0 +0.2

5.2 Time weighting at 1 kHz

Time Measured value Deviated value Acceptance limits
Weighting (dB) (dB) (dB)

Fast 94.0 0.0 =0.1

Slow 94.0 0.0 +0.1

LAeq 94.0 0.0 +0.1

Function : 6. Long-Term Stability
Long-term stability over 30 minutes, with steady 1 kHz signal at reference level.

Frequency C-Weighting A-Weighting Z-Weighting Acceptance limits
(Hz) (dB) (dB) (dB) (dB)
63 0.0 0.0 0.0 +1.0
125 0.0 0.0 0.0 +1.0
250 0.0 0.0 0.0 +1.0
500 0.0 0.0 0.0 +1.0
1000 0.0 0.0 0.0 +0.7
2000 0.0 0.0 0.0 +1.0
4000 0.0 0.0 0.0 +1.0
8000 -0.1 -0.1 0.0 +1.5,-2.5
16000 0.0 0.0 0.0 +2.5; -16.0
)
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.:  CP20240290EA
Calibration Report

7.2 Level Linearity on the reference level range, Lower

Anticipated Measured value Deviated value Acceptance limits

Value (dB) (dB) (dB) (dB)
94.0 94.0 0.0 +0.8
89.0 89.0 0.0 +0.8
84.0 84.0 0.0 +0.8
79.0 79.0 0.0 +0.8
74.0 74.0 0.0 +0.8
69.0 69.0 0.0 +0.8
64.0 64.0 0.0 +0.8
59.0 59.0 0.0 +0.8
54.0 54.0 0.0 +0.8
49.0 49.0 0.0 +0.8
44.0 44.1 0.1 +0.8
39.0 39.4 0.4 +0.8

Function : 8. Tone burst response

Time Period to Reference Record SPL at Deviated value Acceptance limits
Apply Signal SPL Conclusion of Time
(min) (dB) Period (dB) (dB) (dB)
30 94.0 94.0 0.0 +0.1

Function : 7. Level Linearity on the reference level range
7.1 Level Linearity on the reference level range, Upper

Time Tone burst Measured Deviated Acceptance limits
Weighting duration, Tb (ms) value (dB) value (dB) (dB)
200 136.0 0.0 +0.5
Fast 2 118.8 -0.2 +1.0;-1.5
0.25 109.7 -0.3
Slow 200 129.5 -0.1
2 109.8 -0.2
200 130.0 0.0
LAE 2 110.0 0.0
0.25 100.9 -0.1

Function : 9. Peak C sound level

Anticipated Measured value Deviated value Acceptance limits
Value (dB) (dB) (dB) (dB)

94.0 94.0 0.0 +0.8

99.0 99.0 0.0 +0.8

104.0 104.0 0.0 +0.8

109.0 109.0 0.0 +0.8

114.0 114.0 0.0 +0.8

119.0 119.0 0.0 +0.8

124.0 124.0 0.0 +0.8

129.0 129.0 0.0 +0.8

134.0 134.0 0.0 +0.8

139.0 139.0 0.0 +0.8

140.0 140.0 0.0 +0.8

'
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Number of cycles Anticipated Measured value Deviated value Acceptance limits
in test signal Value (dB) (dB) (dB) (dB)
Complete 1354 1308 0.6 +20
cycle
Positive 134.4 1340 0.4 +10
half cycle
Negative 1344 134.0 04 10
half cycle
'
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.: CP20240290EA
Calibration Report
Function : 10. Overload indication

— Measured value (dB) - Deviated value Acceptance limits
Positive Negative
one-half cycle one-half cycle (dB) (dB)
142.6 142.6 0.0 +1.5

Function : 11. High-Level Stability
High-level stability over 5 minutes, with steady 1 kHz signal, 1 dB below upper boundary.

Time Penf)d to Reference SPL Recc’fd SPL a,t Deviated value Acceptance limits
Apply Signal Conclusion of Time
(min) (dB) Period (dB) (dB) (dB)
5 139.0 139.0 0.0 +0.1

Uncertainty of measurement

. Uncertainty Maximum-permitted uncertainty
Function of measurement

(dB) (dB)

1) Indication at the calibration check frequency 0.30 Not applicable

2) Self-generated Noise 0.10 Not applicable

3) Acoustical signal tests of frequency weightings 030 0.60 (10Hz to 4kHz)

- Free-field sound pressure response level ) 0.70 (>8kHz to 10kHz)

4) Electrical signal tests of frequency weightings 0.20 0.20

5) Frequency and time weighting at 1 kHz 0.20 0.20

6) Long-Term Stability 0.10 0.10

7) Level Linearity on the reference level range 0.30 0.30

8) Tone burst response 0.20 0.30

9) Peak C sound level 0.20 0.35

10) Overload indication 0.20 0.25

11) High-Level Stability 0.10 0.10

Remarks: 1. Indication at the calibration check frequency can not measured because customer does not provide
a sound calibrator.
2. The acceptance limit is for the deviated value.
3. Acceptance limits was IEC61672-3:2013 Class 1.
4. The coverage factor & = 2.00

- - End of Report - -

ELECTRICAL AND ELECTRONICS INSTITUTE

A=
FOUNDATION FOR INDUSTRIAL DEVELOPMENT %
. 975 Moo 4, Bangpoo Industrial Estate, Sol 8, Sukhumvit Road km 37,  “agzns
e s Phraek Sa, Mueang Samut Prakan, Samut Prakan 10280 ':ﬁ::.‘.‘:.’:‘n:
Tel: +66 2709 4860 Fax: +66 2324 0917
Certificate No.: CP20240322EA
Operation No.: CP2024080293
Certificate of Calibration
Equipment: Sound Level Meter
Manufacturer: Larson Davis (Meter), PCB (Microphone), PCB (Preamplifier)
Model/Type: LxT1 (Meter), 377802 (Microphone), PRMLxT1 (Preamplifier)
Serial No.: 0007308 (Meter), 345238 (Microphone), 077643 (Preamplifier)
ID No.: UAE.EFM.040/2566
Customer: United Analyst and Engineering Consultant Co.,Ltd.
Address: 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak

Phrakhanong, Bangkok 10260
Received Date: 9 August 2024
Calibrated Date: 22 - 26 August 2024
Issued Date: 28 August 2024

Calibrated by: Ms. Juntaporn Kunhakom

Approved by:

( Mr. Sittichai Swaksuriyawong )
Group Manager

This report was prepared electronically using applicable electronic signature. Printing or copy of file are considered as a copy of the document.

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

providing a level of confidence of approximately 95%. This certificate may not be reproduced other than in full except

with the prior written approval of the Electrical and Electronics Institute, Foundation for Industrial Develogmént.
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

i 0

Certificate No.: CP20240322EA

Calibration Report
Function : 2. Self-generated Noise
2.1 Microphone Installed

Measured value

(dB)
29.4
2.2 Microphone replaced by the electrical input signal device
Frequency Measured value
Weighting (dB)
A-weighting 29.0
C-weighting 289
Z-weighting 355

Function : 3. Acoustical signal tests of frequency weightings (Without Windscreen)
Meter free-field acoustic response at a level of 84 dB.

Deviation from various Frequency Weighting Response Curve

Frequency C-Weighting A-Weighting Z-Weighting Acceptance limits
(Hz) (dB) (dB) (dB) (dB)
125 0.2 0.1 0.2 +1.0
1000 0.3 0.3 0.3 +0.7
8000 -0.6 -0.5 -0.5 +1.5;-25

'
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ELECTRICAL AND ELECTRONICS INSTITUTE
€’ FOUNDATION FOR INDUSTRIAL DEVELOPMENT
Vet
[ rpep————
Certificate No.: CP20240322EA
Calibration Report
Equipment: Sound Level Meter
Manufacturer: Larson Davis (Meter), PCB (Microphone), PCB (Preamplifier)
Model/Type: LxT1 (Meter), 377802 (Microphone), PRMLxT1 (Preamplifier)
Serial No.: 0007308 (Meter), 345238 (Microphone), 077643 (Preamplifier)
ID No.: UAE.EFM.040/2566
Ambient Temperature: (23+£2)°C
Relative Humidity: (50+15)%
Pressure: (101.3 + 1.5) kPa
Method of Calibration :-
IEC 61672-3:2013.
Condition of this result of calibration
1. Reference standards instrument :-
Instrument Model Serial No. Cert. No. Due Date
1)|Standard microphone 4180 2787490 AA-1012-23 12 November 2024
2)|Arbitrary Function Generator AFG2021 C010063 CK20240048EA 23 June 2025
3)[Programmable Attenuator PA5 2755 EF-0040-23 1 October 2024
4)6.5 Digit precision multimeter 8846A 9610014 (CB20230200EA 15 November 2024
5)[Pressure humidity and PTU301 13950083 CL1-P240023 24 March 2025
Temperature Transmitter (CD20240142EA 12 June 2025
6)[Pressure humidity and PTU301 13950084 CL1-P240030 11 April 2025
Temperature Transmitter CD20240143EA 12 June 2025
7)|Performance Audio Analyzer UB9038 | Mysestooos | CB2024005E8 13 February 2025
(CK20230072EA 13 September 2024

Function : 4. Electrical signal tests of frequency weightings
Weighting network response with relative to 1 kHz.

2. This result of calibration was found accurate as shown on date and place of calibration only.
3. This certification is traceable to the international system of unit maintained at :-

Reference standards instrument for Acoustic function

- National Institute of Metrology (Thailand)

Reference standards instrument for Electrical function

- National Institute of Metrology (Thailand)

- Electrical and Electronics Institute; NSC Accredited Calibration No.0119

Result of Calibration:-
Function : 1. Indication at the calibration check frequency
Reference Measured value Deviation Acceptance limits
Acoustic Signal (dB) (dB) (dB) (dB)

lilﬂﬂﬂ'ihiﬂ’)‘l]ﬂll
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Deviation from various Frequency Weighting Response Curve

Frequency

C-Weighting A-Weighting Z-Weighting Acceptance limits
(Hz) (dB) (dB) (dB) (dB)
63 -0.1 0.1 0.0 +1.0
125 0.0 0.0 -0.1 +1.0
250 -0.1 0.0 0.0 +1.0
500 0.0 0.0 -0.1 +1.0
1000 0.0 0.0 0.0 +0.7
2000 0.0 0.0 0.0 +1.0
4000 0.0 -0.1 0.0 +1.0
8000 -0.1 -0.1 0.0 +1.5;-2.5
16000 0.0 0.0 -0.1 +2.5; -16.0
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ELECTRICAL AND ELECTRONICS INSTITUTE
N ¥ FOUNDATION FOR INDUSTRIAL DEVELOPMENT

ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.: CP20240322EA Certificate No.: CP20240322EA
Calibration Report Calibration Report
Function : 5. Frequency and time weighting at 1 kHz 7.2 Level Linearity on the reference level range, Lower
5.1 Frequency weighting at 1 kHz Anticipated Measured value Deviated value Acceptance limits
Frequency Measured value Deviated value Acceptance limits Value (dB) (dB) (dB) (dB)
Weighting (dB) (dB) (dB) 94.0 94.0 0.0 +0.8
C-weighting 94.0 0.0 +0.2 89.0 89.0 0.0 +0.8
A-weighting 94.0 0.0 +0.2 84.0 84.0 0.0 +0.8
Z-weighting 94.0 0.0 +0.2 79.0 79.0 0.0 +0.8
74.0 74.0 0.0 +0.8
5.2 Time weighting at 1 kHz 69.0 69.0 0.0 +0.8
Time Measured value Deviated value Acceptance limits 64.0 64.0 0.0 +0.8
Weighting (dB) (dB) (dB) 59.0 59.0 0.0 +0.8
Fast 94.0 0.0 +0.1 54.0 54.0 0.0 +0.8
Slow 94.0 0.0 +0.1 49.0 49.0 0.0 +0.8
LAeq 94.0 0.0 +0.1 44.0 44.1 0.1 +0.8
39.0 39.4 0.4 +0.8
Function : 6. Long-Term Stability
Long-term stability over 30 minutes, with steady 1 kHz signal at reference level. Function : 8. Tone burst response
Time Period to Reference Record SPL at Deviated value Acceptance limits Time Tone burst Measured Deviated Acceptance limits
Apply Signal SPL Conclusion of Time Weighting duration, Tb (ms) value (dB) value (dB) (dB)
(min) (dB) Period (dB) (dB) (dB) 200 135.9 -0.1 +0.5
30 94.0 94.0 0.0 +0.1 Fast 2 118.8 -0.2 +1.0;-1.5
0.25 109.6 -0.4 +1.0;-3.0
Function : 7. Level Linearity on the reference level range Slow 200 129.5 -0.1 +0.5
7.1 Level Linearity on the reference level range, Upper 2 109.8 -0.2 +1.0;-3.0
Anticipated Measured value Deviated value Acceptance limits 200 130.0 0.0 +0.5
Value (dB) (dB) (dB) (dB) LAE 2 110.0 0.0 +1.0;-15
94.0 94.0 0.0 +0.8 0.25 100.8 -0.2 +1.0;-3.0
99.0 99.0 0.0 +0.8
104.0 104.0 0.0 +0.8 Function : 9. Peak C sound level
109.0 109.0 0.0 +0.8 Number of cycles Anticipated Measured value Deviated value Acceptance limits
114.0 114.0 0.0 +0.8 in test signal Value (dB) (dB) (dB) (dB)
119.0 119.0 0.0 +0.8 Complete
1260 124.0 0.0 08 oycle 1354 1348 06 20
129.0 129.0 0.0 +0.8 Positive
1300 1340 0.0 08 half cycle 1364 1360 04 10
139.0 139.0 0.0 +0.8 Negative
1400 140.0 0.0 08 half cycle 1244 13a.1 03 10
' '
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ELECTRICAL AND ELECTRONICS INSTITUTE

FOUNDATION FOR INDUSTRIAL DEVELOPMENT ELECTRICAL AND ELECTRONICS INSTITUTE

S
FOUNDATION FOR INDUSTRIAL DEVELOPMENT %
975 Moo 4, Bangpoo Industrial Estate, Soi 8, Sukhumvit Road km 37, 7

g

RSCTISLTS 1S

Phraek Sa, Mueang Samut Prakan, Samut Prakan 10280
CALIBRATION 0139

Tel: +66 2709 4860 Fax: +66 2324 0917

Certificate No.: CP20240322EA

Calibration Report
Function : 10. Overload indication

Measured value (d8) - — Certificate No.:  CP20240288EA
Positive Negative Deviated value Acceptance limits Operation No.:  CP2024070251
one-half cycle one-half cycle (dB) (dB)
1430 1428 02 15 Certificate of Calibration

Function : 11. High-Level Stability
High-level stability over 5 minutes, with steady 1 kHz signal, 1 dB below upper boundary.

H T Equipment: Sound Level Meter
Time Perl'od to Reference SPL Re°°fd SPL a.t Deviated value Acceptance limits qup
Apply Signal Conclusion of Time
(min) (dB) Period (dB) (dB) (dB) Manufacturer: Larson Davis (Meter), PCB (Microphone), PCB (Preamplifier)
5 139.0 139.0 0.0 +0.1
Uncertainty of measurement ModelType: LxT1 (Meter), 377802 (Microphone), PRMLxT1 (Preamplifier)
U taint Maximum-permitted uncertainty
Function neertainty of measurement Serial No.: 0007312 (Meter), 345818 (Microphone), 077647 (Preamplifier)
(dB) (dB)
1) Indication at the calibration check frequency 0.30 Not applicable ID No.: UAE.EFM.044/2566
2) Self-generated Noise 0.10 Not applicable
3) Acoustical signal tests of frequency weightings 0.60 (10Hz to 4kHz) . . . .
~ Free-field sound pressure response level 0.30 0.70 (>akHz to 10kHz) Customer: United Analyst and Engineering Consultant Co.,Ltd.
4) Electrical signal tests of frequency weightings 0.20 0.20
5) Frequency and time weighting at 1 kHz 0.20 0.20 Address: 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak
6) Long-Term Stability 0.10 0.10 Phrakhanong, Bangkok 10260
7) Level Linearity on the reference level range 0.30 0.30
8) Tone burst response 0.20 0.30 .
: 25 July 2024

9) Peak C sound level 020 035 Received Date i
10) Overload indication 0.20 0.25 ’
T1) High-Level Stability 0.10 0.10 Calibrated Date: 5 - 6 August 2024
Remarks: 1. Indication at the calibration check frequency can not measured because customer does not provide Issued Date: 7 August 2024

a sound calibrator.

2. The acceptance limit is for the deviated value. . .

3. Acceptance limits was IEC61672-3:2013 Class 1 Calibrated by: Ms. Juntaporn Kunhakom

4. The coverage factor k = 2.00

- - End of Report - - /"‘7'.7/__,.

e ZZ

Approved by:

( Mr. Sittichai Swaksuriyawong )
Group Manager

This report was prepared electronically using applicable electronic signature. Printing or copy of file are considered as a copy of the document.

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

providing a level of confidence of approximately 95%. This certificate may not be reproduced other than in full except

. with the prior written approval of the Electrical and Electronics Institute, Foundation for Industrial Develogmént.
:
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.: CP20240288EA

Calibration Report

Equipment: Sound Level Meter

Manufacturer: Larson Davis (Meter), PCB (Microphone), PCB (Preamplifier)
Model/Type: LxT1 (Meter), 377802 (Microphone), PRMLXT1 (Preamplifier)
Serial No.: 0007312 (Meter), 345818 (Microphone), 077647 (Preamplifier)
ID No.: UAE.EFM.044/2566

Ambient Temperature: (23+2)°C

Relative Humidity: (50 +15) %

Pressure:
Method of Calibration :-
IEC 61672-3:2013.

(101.3 £ 1.5) kPa

1. Reference standards instrument :-

ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.: CP20240288EA
Calibration Report
Function : 2. Self-generated Noise

2.1 Microphone Installed

Measured value
(dB)

28.5

2.2 Microphone replaced by the electrical input signal device

Frequency Measured value
Weighting (dB)
A-weighting 28.4
C-weighting 28.3
Z-weighting 34.1

Function : 3. Acoustical signal tests of frequency weightings (Without Windscreen)
Meter free-field acoustic response at a level of 84 dB.

Deviation from various Frequency Weighting Response Curve

Frequency C-Weighting A-Weighting Z-Weighting Acceptance limits
(Hz) (dB) (dB) (dB) (dB)
125 0.2 0.1 0.1 +1.0
1000 0.0 0.0 0.0 +0.7
8000 -0.9 -0.9 -0.8 +1.5;-2.5

Instrument Model Serial No, Cert. No. Due Date
1)|Standard microphone 4180 2787490 AA-1012-23 12 November 2024
2)|Arbitrary Function Generator AFG2021 C010063 CK20240048EA 23 June 2025
3)|Programmable Attenuator PA5 2755 EF-0040-23 1 October 2024
4)|6.5 Digit precision multimeter 8846A 9610014 CB20230200EA 15 November 2024

P humidit: d CL1-P240023 24 March 2025
5)|Pressure humidity an‘ PTU30L 13950483 arc}
[Temperature Transmitter CD20240142EA 12 June 2025
6)|Pressure humidity anf:i PTU301 13050484 CL1-P240030 11 April 2025
[Temperature Transmitter CD20240143EA 12 June 2025
CB20240035EB 13 February 2025
7)|Perfc Audio Al 9 MY56511
)|Performance Audio Analyzer U8903B 56510003 CK20230072EA 13 September 2024

Function : 4. Electrical signal tests of frequency weightings
Weighting network response with relative to 1 kHz.

2. This result of calibration was found accurate as shown on date and place of calibration only.
3. This certification is traceable to the international system of unit maintained at :-

Reference standards instrument for Acoustic function

- National Institute of Metrology (Thailand)

Reference standards instrument for Electrical function

- National Institute of Metrology (Thailand)

- Electrical and Electronics Institute; NSC Accredited Calibration No.0119

Function : 1. Indication at the calibration check frequency

Reference Measured value Deviation Acceptance limits
Acoustic Signal (dB) (dB) (dB) (dB)
L}
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Deviation from various Frequency Weighting Response Curve

Certificate No.: CP20240288EA
Calibration Report
Function : 5. Frequency and time weighting at 1 kHz

5.1 Frequency weighting at 1 kHz

Frequency Measured value Deviated value Acceptance limits
Weighting (dB) (dB) (dB)
C-weighting 94.0 0.0 +0.2
A-weighting 94.0 0.0 +0.2
Z-weighting 94.0 0.0 +0.2

5.2 Time weighting at 1 kHz

Time Measured value Deviated value Acceptance limits
Weighting (dB) (dB) (dB)

Fast 94.0 0.0 =0.1

Slow 94.0 0.0 +0.1

LAeq 94.0 0.0 +0.1

Function : 6. Long-Term Stability
Long-term stability over 30 minutes, with steady 1 kHz signal at reference level.

Frequency C-Weighting A-Weighting Z-Weighting Acceptance limits
(Hz) (dB) (dB) (dB) (dB)
63 0.0 0.1 0.0 +1.0
125 0.0 0.0 0.0 +1.0
250 0.0 0.0 0.0 +1.0
500 0.0 -0.1 0.0 +1.0
1000 0.0 0.0 0.0 +0.7
2000 0.0 0.0 0.0 +1.0
4000 0.0 0.0 0.0 +1.0
8000 -0.1 0.0 0.0 +1.5,-2.5
16000 0.0 0.0 -0.1 +2.5; -16.0
)
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.:  CP20240288EA
Calibration Report

7.2 Level Linearity on the reference level range, Lower

Anticipated Measured value Deviated value Acceptance limits

Value (dB) (dB) (dB) (dB)
94.0 94.0 0.0 +0.8
89.0 89.0 0.0 +0.8
84.0 84.0 0.0 +0.8
79.0 79.0 0.0 +0.8
74.0 74.0 0.0 +0.8
69.0 69.0 0.0 +0.8
64.0 64.0 0.0 +0.8
59.0 59.0 0.0 +0.8
54.0 54.0 0.0 +0.8
49.0 49.0 0.0 +0.8
44.0 44.1 0.1 +0.8
39.0 39.3 0.3 +0.8

Function : 8. Tone burst response

Time Tone burst Measured Deviated Acceptance limits
Weighting duration, Tb (ms) value (dB) value (dB) (dB)
200 136.0 0.0 +0.5
Fast 2 118.8 -0.2 +1.0;-1.5
0.25 109.7 -0.3
Slow 200 129.5 -0.1
2 109.9 -0.1
200 130.0 0.0
LAE 2 110.0 0.0
0.25 100.9 -0.1

Function : 9. Peak C sound level

Time Period to Reference Record SPL at Deviated value Acceptance limits
Apply Signal SPL Conclusion of Time
(min) (dB) Period (dB) (dB) (dB)
30 94.0 94.0 0.0 +0.1
Function : 7. Level Linearity on the reference level range
7.1 Level Linearity on the reference level range, Upper

Anticipated Measured value Deviated value Acceptance limits
Value (dB) (dB) (dB) (dB)
94.0 94.0 0.0 +0.8
99.0 99.0 0.0 +0.8
104.0 104.0 0.0 +0.8
109.0 109.0 0.0 +0.8
114.0 114.0 0.0 +0.8
119.0 119.0 0.0 +0.8
124.0 124.0 0.0 +0.8
129.0 129.0 0.0 +0.8
134.0 134.0 0.0 +0.8
139.0 139.0 0.0 +0.8
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Number of cycles Anticipated Measured value Deviated value Acceptance limits
in test signal Value (dB) (dB) (dB) (dB)
Complete 1354 1308 0.6 +20
cycle
Positive 134.4 1340 0.4 +10
half cycle
Negative 1344 134.0 04 10
half cycle
'
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ELECTRICAL AND ELECTRONICS INSTITUTE

FOUNDATION FOR INDUSTRIAL DEVELOPMENT ELECTRICAL AND ELECTRONICS INSTITUTE

FOUNDATION FOR INDUSTRIAL DEVELOPMENT
975 Moo 4, Bangpoo Industrial Estate, Soi 8, Sukhumvit Road km 37,
Phraek Sa, Mueang Sarut Prakan, Samut Prakan 10280 METEHS LT

CALIBRATION 0119
Tel: +66 2709 4860 Fax: +66 2324 0917

Certificate No.: CP20240288EA

Calibration Report
Function : 10. Overload indication

Measared value (dB) - — Certificate No.:  CP20240286EA
Positive Negative Deviated value Acceptance limits Operation No.: CP2024070249
one-half cycle one-half cycle (dB) (dB)
1424 1923 01 ] Certificate of Calibration

Function : 11. High-Level Stability
High-level stability over 5 minutes, with steady 1 kHz signal, 1 dB below upper boundary.

i i Equipment: Sound Level Meter
Time Penf)d to Reference SPL Recc’fd SPL a,t Deviated value Acceptance limits auip
Apply Signal Conclusion of Time
(min) (dB) Period (dB) (dB) (dB) Manufacturer: Larson Davis (Meter), PCB (Microphone), PCB (Preamplifier)
5 139.0 139.0 0.0 +0.1
Uncertainty of measurement Model/Type: LxT1 (Meter), 377802 (Microphone), PRMLxT1 (Preamplifier)
Uncertai Maximum-permitted uncertainty
Function ncertainty of measurement Serial No.: 0007301 (Meter), 344263 (Microphone), 077636 (Preamplifier)
(dB) (dB)
1) Indication at the calibration check frequency 0.30 Not applicable ID No.: UAE.EFM.034/2566
2) Self-generated Noise 0.10 Not applicable
3) Acoustical signal tests of frequency weightings 0.60 (10Hz to 4kHz) X . . .
- Free-field sound pressure response level 0.0 0.70 (>8kHz to 10kHz) Customer: United Analyst and Engineering Consultant Co.Ltd.
4) Electrical signal tests of frequency weightings 0.20 0.20
5) Frequency and time weighting at 1 kHz 0.20 0.20 Address: 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak
6) Long-Term Stability 0.10 0.10 Phrakhanong, Bangkok 10260
7) Level Linearity on the reference level range 0.30 0.30
8) Tone burst response 0.20 0.30 .
: 25 July 2024

9 Peak C sound level 020 035 Received Date vy
10) Overload indication 0.20 0.25 .
11) High-Level Stability 0.10 0.10 Calibrated Date: 2 - 5 August 2024
Remarks: 1. Indication at the calibration check frequency can not measured because customer does not provide Issued Date: 7 August 2024

a sound calibrator.

2. The acceptance limit is for the deviated value. . .

3. Acceptance limits was IEC61672-3:2013 Class 1. Calibrated by: Ms. Juntaporn Kunhakom

4. The coverage factor & = 2.00

- - End of Report - - i i oy

Approved by:

( Mr. Sittichai Swaksuriyawong )
Group Manager

This report was prepared electronically using applicable electronic signature. Printing or copy of file are considered as a copy of the document.

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

providing a level of confidence of approximately 95%. This certificate may not be reproduced other than in full except

' with the prior written approval of the Electrical and Electronics Institute, Foundation for Industrial Develogmént.
;
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.: CP20240286EA Certificate No.: CP20240286EA
Calibration Report Calibration Report
Function : 2. Self-generated Noise
Equipment: Sound Level Meter 2.1 Microphone Installed
Manufacturer: Larson Davis (Meter), PCB (Microphone), PCB (Preamplifier) Measured value
Model/Type: LxT1 (Meter), 377802 (Microphone), PRMLxT1 (Preamplifier) (dB)
Serial No.: 0007301 (Meter), 344263 (Microphone), 077636 (Preamplifier) 28.3
ID No.: UAE.EFM.034/2566
Ambient Temperature: (23+£2)°C 2.2 Microphone replaced by the electrical input signal device
Relative Humidity: (50 +15) % Frequency Measured value
Pressure: (101.3 + 1.5) kPa Weighting (dB)
Method of Calibration :- A-weighting 28.1
IEC 61672-3:2013. C-weighting 29.5
Condition of this result of calibration Z-weighting 335
1. Reference standards instrument :-
Instrument Model Serial No. Cert. No. Due Date Function : 3. Acoustical signal tests of frequency weightings (Without Windscreen)
1)|Standard microphone 4180 2787490 AA-1012-23 12 November 2024 Meter free-field acoustic response at a level of 84 dB.
2)|Arbitrary Function Generator AFG2021 010063 CK20240048EA 23 June 2025 Frequency _ Deviation from various Frequency Weighting Response Curve __
3)|Programmable Attenuator PAS5 2755 EF-0040-23 1 October 2024 C-Weighting A-Weighting Z-Weighting Acceptance limits
9|65 Digit precision multimeter 8846A 9610014 CB20230200EA 15 Noverber 2024 (H2) (dB) (dB) (dB) (dB)
5)|Pressure humidity and CL1P240023 24 March 2025 125 03 0.2 0.2 10
} PTU301 13950483 1000 0.0 0.0 0.0 +0.7
Termnperature Transmitter CD20240142EA 12 June 2025 3000 BT T3 = 15 25
6)[Pressure humidity and CL1-P240030 11 April 2025
N PTU301 13950484
Temperature Transmitter €D20240143EA 12 June 2025 Function : 4. Electrical signal tests of frequency weightings
7)|Performance Audio Analyzer U89038 MYS56510003 CB20240035EB 13 February 2025 Weighting network response with relative to 1 kHz.
CK20230072EA 13 September 2024 Frequency Deviation from various Frequency Weighting Response Curve
2. This result of calibration was found accurate as shown on date and place of calibration only. C-Weighting A-Weighting Z-Weighting Acceptance limits
3. This certification is traceable to the international system of unit maintained at :- (Hz) (dB) (dB) (dB) (dB)
Reference standards instrument for Acoustic function 63 -0.1 0.0 0.0 +1.0
- National Institute of Metrology (Thailand) 125 0.0 0.0 0.0 +1.0
Reference standards instrument for Electrical function 250 -0.1 0.0 0.0 +1.0
- National Institute of Metrology (Thailand) 500 0.0 0.0 0.0 +1.0
- Electrical and Electronics Institute; NSC Accredited Calibration No.0119 1000 0.0 0.0 0.0 +0.7
2000 0.0 0.0 0.0 +1.0
Result of Calibration:- 4000 0.0 0.0 0.0 +1.0
Function : 1. Indication at the calibration check frequency 8000 -0.1 0.0 0.0 +1.5; -2.5
Reference Measured value Deviation Acceptance limits 16000 0.0 0.0 -0.1 +2.5; -16.0
Acoustic Signal (dB) (dB) (dB) (dB)
' '
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.: CP20240286EA Certificate No.: CP20240286EA
Calibration Report Calibration Report
Function : 5. Frequency and time weighting at 1 kHz 7.2 Level Linearity on the reference level range, Lower
5.1 Frequency weighting at 1 kHz Anticipated Measured value Deviated value Acceptance limits
Frequency Measured value Deviated value Acceptance limits Value (dB) (dB) (dB) (dB)
Weighting (dB) (dB) (dB) 94.0 94.0 0.0 +0.8
C-weighting 94.0 0.0 +0.2 89.0 89.0 0.0 +0.8
A-weighting 94.0 0.0 +0.2 84.0 84.0 0.0 +0.8
Z-weighting 94.0 0.0 +0.2 79.0 79.0 0.0 +0.8
74.0 74.0 0.0 +0.8
5.2 Time weighting at 1 kHz 69.0 69.0 0.0 +0.8
Time Measured value Deviated value Acceptance limits 64.0 64.0 0.0 +0.8
Weighting (dB) (dB) (dB) 59.0 59.0 0.0 +0.8
Fast 94.0 0.0 +0.1 54.0 54.0 0.0 +0.8
Slow 94.0 0.0 +0.1 49.0 49.0 0.0 +0.8
LAeq 94.0 0.0 +0.1 44.0 44.1 0.1 +0.8
39.0 39.3 0.3 +0.8
Function : 6. Long-Term Stability
Long-term stability over 30 minutes, with steady 1 kHz signal at reference level. Function : 8. Tone burst response
Time Period to Reference Record SPL at Deviated value Acceptance limits Time Tone burst Measured Deviated Acceptance limits
Apply Signal SPL Conclusion of Time Weighting duration, Tb (ms) value (dB) value (dB) (dB)
(min) (dB) Period (dB) (dB) (dB) 200 135.9 -0.1 +0.5
30 94.0 94.0 0.0 +0.1 Fast 2 118.8 -0.2 +1.0;-1.5
0.25 109.6 -0.4 +1.0;-3.0
Function : 7. Level Linearity on the reference level range Slow 200 129.5 -0.1 +0.5
7.1 Level Linearity on the reference level range, Upper 2 109.8 -0.2 +1.0;-3.0
Anticipated Measured value Deviated value Acceptance limits 200 130.0 0.0 +0.5
Value (dB) (dB) (dB) (dB) LAE 2 109.9 -0.1 +1.0;-15
94.0 94.0 0.0 +0.8 0.25 100.8 -0.2 +1.0;-3.0
99.0 99.0 0.0 +0.8
104.0 104.0 0.0 +0.8 Function : 9. Peak C sound level
109.0 109.0 0.0 +0.8 Number of cycles Anticipated Measured value Deviated value Acceptance limits
114.0 114.0 0.0 +0.8 in test signal Value (dB) (dB) (dB) (dB)
119.0 119.0 0.0 +0.8 Complete
1260 124.0 0.0 08 oycle 1354 1348 06 20
129.0 129.0 0.0 +0.8 Positive
1300 1340 0.0 08 half cycle 1364 1360 04 10
139.0 139.0 0.0 +0.8 Negative 1300 1300 04 410
half cycle
' '
lenasluemuAy enasluemuAy
Page 4 of 6 F-CAL-005 Ed.1 Page 5 of 6 F-CAL-005 Ed.1

ELECTRICAL AND ELECTRONICS INSTITUTE

FOUNDATION FOR INDUSTRIAL DEVELOPMENT ELECTRICAL AND ELECTRONICS INSTITUTE

975 Moo 4, Bangpoo Industrial Estate, Soi 8, Sukhumvit Road km 37, 7=
Phraek Sa, Mueang Sarnut Prakan, Samut Prakan 10280 FECTIATS L

CALIBRATION 3119
Tel: +66 2709 4860 Fax: +66 2324 0917

Certificate No.: (CP20240286EA

Calibration Report
Function : 10. Overload indication

Measured value (d8) - — Certificate No.:  CP20240324EA
Positive Negative Deviated value Acceptance limits Operation No.:  CP2024080295
one-half cycle one-half cycle (dB) (dB)
1418 1418 0.0 15 Certificate of Calibration

Function : 11. High-Level Stability
High-level stability over 5 minutes, with steady 1 kHz signal, 1 dB below upper boundary.

Time Perl'od to Reference SPL Re°°fd SPL a.t Deviated value Acceptance limits Fauipment: sound Level Meter
Apply Signal Conclusion of Time
(min) (dB) Period (dB) (dB) (dB) Manufacturer: Larson Davis (Meter), PCB (Microphone), PCB (Preamplifier)
5 139.0 139.0 0.0 +0.1
Uncertainty of measurement Model/Type: LxT1 (Meter), 377802 (Microphone), PRMLxT1 (Preamplifier)
Uncertainty Maximum-permitted uncertainty X . .
Function of measurement Serial No.: 0007302 (Meter), 344896 (Microphone), 0776637 (Preamplifier)
(dB) (dB)
1) Indication at the calibration check frequency 0.30 Not applicable ID No.: UAE.EFM.035/2566
2) Self-generated Noise 0.10 Not applicable
3) Acoustical signal tests of frequency weightings 0.60 (10Hz to 4kHz) . . .
~ Free-field sound pressure response level 0.30 0.70 (>akHz to 10kHz) Customer: United Analyst and Engineering Consultant Co.,Ltd.
4) Electrical signal tests of frequency weightings 0.20 0.20
5) Frequency and time weighting at 1 kHz 0.20 0.20 Address: 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak
6) Long-Term Stability 0.10 0.10 Phrakhanong, Bangkok 10260
7) Level Linearity on the reference level range 0.30 0.30
8) Tone burst response 0.20 0.30 . .
9) Peak C sound level 0.20 0.55 Received Date: 9 August 2024
10) Overload indication 0.20 0.25
11) High-Level Stability 0.10 0.10 Calibrated Date: 22 - 27 August 2024
Remarks: 1. Indication at the calibration check frequency can not measured because customer does not provide Issued Date: 28 August 2024
a sound calibrator.
2. The acceptance limit is for the deviated value. Calibrated by: Ms. Juntaporn Kunhakom

3. Acceptance limits was IEC61672-3:2013 Class 1
4. The coverage factor k = 2.00

- - End of Report - -

Approved by:

( Mr. Sittichai Swaksuriyawong )
Group Manager

This report was prepared electronically using applicable electronic signature. Printing or copy of file are considered as a copy of the document.

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

providing a level of confidence of approximately 95%. This certificate may not be reproduced other than in full except

. with the prior written approval of the Electrical and Electronics Institute, Foundation for Industrial Develogmént.
:
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) ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

EiTTRCa: e T T

Certificate No.: CP20240324EA
Calibration Report

Equipment: Sound Level Meter

Manufacturer: Larson Davis (Meter), PCB (Microphone), PCB (Preamplifier)
Model/Type: LxT1 (Meter), 377802 (Microphone), PRMLXT1 (Preamplifier)
Serial No.: 0007302 (Meter), 344896 (Microphone), 0776637 (Preamplifier)
ID No.: UAE.EFM.035/2566

Ambient Temperature: (23+2)°C

Relative Humidity: (50 +15) %

Pressure: (101.3 £ 1.5) kPa
Method of Calibration :-
IEC 61672-3:2013.

1. Reference standards instrument :-

ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

7
e

Certificate No.: CP20240324EA

Calibration Report
Function : 2. Self-generated Noise
2.1 Microphone Installed

Measured value
(dB)

28.8

2.2 Microphone replaced by the electrical input signal device

Frequency Measured value
Weighting (dB)
A-weighting 28.6
C-weighting 28.4
Z-weighting 34.3

Function : 3. Acoustical signal tests of frequency weightings (Without Windscreen)
Meter free-field acoustic response at a level of 84 dB.

Deviation from various Frequency Weighting Response Curve

Frequency C-Weighting A-Weighting Z-Weighting Acceptance limits
(Hz) (dB) (dB) (dB) (dB)
125 0.1 0.1 0.1 +1.0
1000 0.0 0.0 0.0 +0.7
8000 -0.2 -0.2 -0.1 +1.5;-2.5

Instrument Model Serial No, Cert. No. Due Date
1)|Standard microphone 4180 2787490 AA-1012-23 12 November 2024
2)|Arbitrary Function Generator AFG2021 C010063 CK20240048EA 23 June 2025
3)|Programmable Attenuator PA5 2755 EF-0040-23 1 October 2024
4)|6.5 Digit precision multimeter 8846A 9610014 CB20230200EA 15 November 2024

P humidit: d CL1-P240023 24 March 2025
5)|Pressure humidity an‘ PTU30L 13950483 arc}
[Temperature Transmitter CD20240142EA 12 June 2025
6)|Pressure humidity anf:i PTU301 13050484 CL1-P240030 11 April 2025
[Temperature Transmitter CD20240143EA 12 June 2025
CB20240035EB 13 February 2025
7)|Perfc Audio Al 9 MY56511
)|Performance Audio Analyzer U8903B 56510003 CK20230072EA 13 September 2024

Function : 4. Electrical signal tests of frequency weightings
Weighting network response with relative to 1 kHz.

2. This result of calibration was found accurate as shown on date and place of calibration only.
3. This certification is traceable to the international system of unit maintained at :-

Reference standards instrument for Acoustic function

- National Institute of Metrology (Thailand)

Reference standards instrument for Electrical function

- National Institute of Metrology (Thailand)

- Electrical and Electronics Institute; NSC Accredited Calibration No.0119

Function : 1. Indication at the calibration check frequency

Reference Measured value Deviation Acceptance limits
Acoustic Signal (dB) (dB) (dB) (dB)
L}
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ELECTRICAL AND ELECTRONICS INSTITUTE
e, ¥ FOUNDATION FOR INDUSTRIAL DEVELOPMENT
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Deviation from various Frequency Weighting Response Curve

Certificate No.: CP20240324EA

Calibration Report
Function : 5. Frequency and time weighting at 1 kHz
5.1 Frequency weighting at 1 kHz

Frequency Measured value Deviated value Acceptance limits
Weighting (dB) (dB) (dB)
C-weighting 94.0 0.0 +0.2
A-weighting 94.0 0.0 +0.2
Z-weighting 94.0 0.0 +0.2

5.2 Time weighting at 1 kHz

Time Measured value Deviated value Acceptance limits
Weighting (dB) (dB) (dB)

Fast 94.0 0.0 =0.1

Slow 94.0 0.0 +0.1

LAeq 94.0 0.0 +0.1

Function : 6. Long-Term Stability
Long-term stability over 30 minutes, with steady 1 kHz signal at reference level.

Frequency C-Weighting A-Weighting Z-Weighting Acceptance limits
(Hz) (dB) (dB) (dB) (dB)
63 -0.1 0.0 0.0 +1.0
125 0.0 0.0 -0.1 +1.0
250 -0.1 0.0 -0.1 +1.0
500 0.0 0.0 -0.1 +1.0
1000 0.0 0.0 0.0 +0.7
2000 0.0 0.0 0.0 +1.0
4000 0.0 0.0 0.0 +1.0
8000 -0.1 0.0 0.0 +1.5,-2.5
16000 0.0 0.0 -0.1 +2.5; -16.0
)
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT
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Certificate No.: CP20240324EA
Calibration Report
7.2 Level Linearity on the reference level range, Lower

Anticipated Measured value Deviated value Acceptance limits

Value (dB) (dB) (dB) (dB)
94.0 94.0 0.0 +0.8
89.0 89.0 0.0 +0.8
84.0 84.0 0.0 +0.8
79.0 79.0 0.0 +0.8
74.0 74.0 0.0 +0.8
69.0 69.0 0.0 +0.8
64.0 64.0 0.0 +0.8
59.0 59.0 0.0 +0.8
54.0 54.0 0.0 +0.8
49.0 49.0 0.0 +0.8
44.0 44.1 0.1 +0.8
39.0 39.4 0.4 +0.8

Function : 8. Tone burst response

Time Tone burst Measured Deviated Acceptance limits
Weighting duration, Tb (ms) value (dB) value (dB) (dB)
200 136.0 0.0 +0.5
Fast 2 118.8 -0.2 +1.0;-1.5
0.25 109.7 -0.3
Slow 200 129.5 -0.1
2 109.9 -0.1
200 130.0 0.0
LAE 2 110.0 0.0
0.25 100.9 -0.1

Function : 9. Peak C sound level

Time Period to Reference Record SPL at Deviated value Acceptance limits
Apply Signal SPL Conclusion of Time
(min) (dB) Period (dB) (dB) (dB)
30 94.0 94.0 0.0 +0.1
Function : 7. Level Linearity on the reference level range
7.1 Level Linearity on the reference level range, Upper
Anticipated Measured value Deviated value Acceptance limits
Value (dB) (dB) (dB) (dB)
94.0 94.0 0.0 +0.8
99.0 99.0 0.0 +0.8
104.0 104.0 0.0 +0.8
109.0 109.0 0.0 +0.8
114.0 114.0 0.0 +0.8
119.0 119.0 0.0 +0.8
124.0 124.0 0.0 +0.8
129.0 129.0 0.0 +0.8
134.0 134.0 0.0 +0.8
139.0 139.0 0.0 +0.8
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Number of cycles Anticipated Measured value Deviated value Acceptance limits
in test signal Value (dB) (dB) (dB) (dB)
Complete 1354 1308 0.6 +20
cycle
Positive 134.4 1340 0.4 +10
half cycle
Negative 1344 134.1 03 10
half cycle
'
enanslupmuny
Page 5 of 6 F-CAL-005 Ed.1




ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.: CP20240324EA

Calibration Report

Function : 10. Overload indication

Measured value (dB)

Deviated value

Acceptance limits

Positive Negative
one-half cycle one-half cycle (dB) (dB)
143.6 143.4 -0.2 +1.5

Function : 11. High-Level Stability

High-level stability over 5 minutes, with steady 1 kHz signal, 1 dB below upper boundary.

Time Pen? d to Reference SPL Rec"fd SPL at Deviated value Acceptance limits
Apply Signal Conclusion of Time
(min) (dB) Period (dB) (dB) (dB)
5 139.0 139.0 0.0 +0.1
Uncertainty of measurement
) Uncertainty Maximum-permitted uncertainty
Function of measurement
(dB) (dB)
1) Indication at the calibration check frequency 0.30 Not applicable
2) Self-generated Noise 0.10 Not applicable
3) Acoustical signal tests of frequency weightings 0.30 0.60 (10Hz to 4kHz)
- Free-field sound pressure response level ) 0.70 (>4kHz to 10kHz)
4) Electrical signal tests of frequency weightings 0.20 0.20
5) Frequency and time weighting at 1 kHz 0.20 0.20
6) Long-Term Stability 0.10 0.10
7) Level Linearity on the reference level range 0.30 0.30
8) Tone burst response 0.20 0.30
9) Peak C sound level 0.20 0.35
10) Overload indication 0.20 0.25
11) High-Level Stability 0.10 0.10

Remarks:
a sound calibrator.

2. The acceptance limit is for the deviated value.
3. Acceptance limits was IEC61672-3:2013 Class 1

4. The coverage factor k = 2.00

- - End of Report - -
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1. Indication at the calibration check frequency can not measured because customer does not provide
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