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4) ARINNVLLIIY

malassnsdalviiivosinve uuddumiogivinameusneinis iesinusrsiuduiiog

Uinadu 1 vesornnsenidnnisldeu daliidutenfuveny sesinvozsinuidnifsiuiu 4 Hes
waduresinueyinluiesinues recycle Honinvezansiniiuasiesinussinie Inotisoazdun dall

- Fowinueyinludnvarfueadassungorneiiitui 5.0 ms19wns (3.4X 3.8X 3.0
wns sefuiun 2.0 weg) Anduuinesiniu 25.8 gnuiardiuns awnsasesiuregmluld 11.7 wives
sezvily Adetulusiasu

_ owinuey Recycle dnvaziduoalnszuigenniaiiiu 6.0 msrauns (3.3
3.8X 3.0 w3 szAuiuiin 2.0 wng) Anduuiumg 21.9 gnuiaduns am1sasessuves recycle 1a 109
WNv998E recycle Anatuluusiaz

- Fowinuerdunsaansiall) Snvamduieadassunoinediiiuil 2.0 msauns
(1.0X 1.6X 3.0 lwms szauiiuin 2.0 wes) Aadud3unes 3.2 gnuiaduns awnsasessuresdunseld
80 whvewerdunsefiintuusazfu lnsaeluiesinuezdunsiedaliifmezsunsevunn 200 ans

U 4 69

v
=

- Fowinuerinie Snvasluresdnivesssungormeuszanas 109% et Sud
7.6 M1310U03 (2.0 X 3.8 X 3.0 w5 szauifiuin 2.0 was) Anduuiuimng 15.2 gnuiaduns @wnse
sosduvpzinidels 40 Winwomezindefiintuusasiu (savuvszdndednndulumdaliiu 7 fu)
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ANAATIIR =t =1
sssaitlsous - — ‘ | e 3 X
= Timemark App
Dan & ANILAYSY.

USENINUVUVEERALYD

AW 1.3.8-1 (fid) N1sdnn1svezvedlasinsludagiu

1.3.9  szuulvdinaznasenu
A1315189UUSSRUNAN SENURIINA B

Usuaaudasnsldluin
Pradacniiunslasensiivsunuanuaenisialningiu 968.708 kVA Taglasuusinis
Iniihannisinidiugiinig anndlnihges ey
szuuglniln
1) szuulniuadn
nsiifirazdrgliiusegadnglassnmismisinunidilasenis neudngiiigndowdas
Inirvunn 1,250 kKVA %ﬂ&gqasuiu%nmLLmLwﬁﬁumaﬁﬂmﬁaﬁuaqmmﬂiﬂwmma Tnéfuraaadasluiii
meluenms Aeudnglliudng unadngluliiman (Main Distribution Board: MDB) anelusieaiazasluiing
UShatuanwese1ms mntussnglwihaelugunegneli (Distribution Board: DB) luusavduvesenans
FaflswaviSondal
- MDB $rglwilsisludsganelugeniiodnenszualuilliuuunidnsduas 8a
7919771 ununanidy wHundUrentn szuudesaindudiusing 4 vese1a13 (Fudl 1-7) sPUUsEUIEINA
sruuUSuIMIA SEUUAUBULaY SEUUANERUEGU wanetInnil 1.8.9.2
- EMDB (Emergency Main Distribution Board) Fasunszualniiann MDB ae
Pelnfiriussludsginelnges SMCC iiledreluih WssuuguAuia Téun wdosguiinld (ud 1) wedes
guihinwanudu (uil 7) ssuutidaiide ssuuszuietiis werssuusmidulivesiasems (@ufl 1)
mudey uenaniissdsselniiiludsesiiiihludausing 4 vesormstuduil 1§ Suil 7 srudesruuanai
$u 7 LLaszULﬂ‘%'aﬂquﬁuLwawaﬂmqmsﬁ%y'uﬁ 1 UAINU
TassmslainsandessuuiosunssualiinfulSmnaditnuauuudniasiingnlusa
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2) szuulnindses

malasensinliiiedeasndalniiih (Generator) Fsfndslinelusoaniaslui (GEN)
drvsuduunasinindsesunsailnifidreannsiuiinindadedldanunsasgluildiunidasansles
Tnawp3ostndnlninezyeulnesnluda wazdelnilugaunsdnglnignidu (Emergency Distribution
Board : EMDB) ttednelwdnsaslifuszuulnihdesadndludausine vesdudl 1 §1 7 mufavosgnidu fos

a s

LONYLITADUNUADIHRINIARA Lﬂ%@ﬂ@juﬁ’l JEUUAUIAVIA TEUUTEUIERINIA SEULANAAUNEY S3UUaa
Taans wavanldusns szuuthdminde Wudu Fedmnudesnisinifmunuszana 302.26 kVA T
Tassmsdenldiadestidaluiidsesuuuiiea (Diesel Generator) au1m 400 kVA $9u2u 1 1A309 &
anunsadseslniiliuuuszana (800 X 24 /302.26) 31.76 F3lus
mstlostusmifudmsuesesidaliiidrsesiu madasinsinteaniosiudeli
dsequsnlfiamgandiudu nieuindigunsainsaduanudeul’ dmsussuuiestusedsounsiiasd
wiaselnngludeddunsdifnmdsingl lounlaulndesadnsanidu (Emergency Light) uazlaulniuans

Uennseenuwarmamillvaniau vieulaguunnes axnsaldaulauiy 3 Filuyass

nsaiunisiutagiu

Tassnmssulninannisininneudiedgndentaddniiiuwn 1,250 kVA deudnelnding

a wa3elnWi1ndn (Main Distribution Board: MDB) AelusiaaasaalniniusutuaIsweeinls anty

Y

= 1

Feelndirsaluganeanglal (Distribution Board: DB) Tunkfaztuva191A15 wardnbidn3aanitda bl

d1399W1R) WA 400 KVA 9113 1 1e5es uarlvanidu Uszaneianteiais

pepese

b“"‘

yslawlastniin % MDB
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wizosiulalnindrses Ingnidu

P 1.3.9-1 (59) szuulni1veelaAsINTg

1.3.10 szuulasnuanfng

Malasansleantnilssuutasiudannewarssuusumaanigluaiasisanenuna gl
F1UazLdYARNN 9 A9l
1) szuvdyaasfouwadlvd

1.1 LLMWJUQM:UU%@J}Q'MLL%&LMQLW&VLWJ (Fire Alarm Control Panel : FCP) wag

wneuansdysyraudavsindslug (Fire Alarm Annunciator : ANN) 9gU3HaTUT 2 Y9901A1515ane1ua

Vi dugeaudsiunsdu-dedyanaudang lnedisnisieu Aodlegunsaluduvaundslugd T yn

Y

NAKTLIN LATDINTINTUATY waziATEINTIRTUAILTaU TiRAIuRIseNunmual TNy liidle

1 [ a

fandle Nazdedygruwasiidosdymiunuriniuauaunitazinainddss mnludiidmtndadslu

Vv
i |

o = o & v a A a a B 4 a dll 1% Y]
is&JzL’mem\‘ﬂ,’J ig‘U‘Uf\]ga\‘iLaﬁ]ﬂaiy]iy)']mLW@uvLUENU5an]Lﬂ@L‘Wﬁ\ﬂ‘ﬁll LLAZ/NAIDUILIUDUNIDUAUNUA

1.2 qUnsaludae

Y = =

- gAnARINe ( Manual Alarm Box Module) iugunsaludamngiag fovilnfedad

9

nsranaseu tnewdlefifsluaindnaua (Key Switch) dyaaazadluiunsaiuau (Fire Alarm Control

o

I '

Panel: FCP) ndpsazdsdayaausiolufagunsaiudammnadlugl (Fire Alarm Bell / Fire Alarm speaker) Ing

A

o a & & = a o ~ a !
NM9lATINITAEYINNTRAAIENTY 1.5 wns Tuushulawmanu Julandle AT UILIUNT € melueas

- ipsemTduadu (Smoke Detector) Wuaunsalnsinduaiuuuu Tdoymaleseu
TunismsrduenmaiiinannisunludisedauesfiudmeniUawagliaunsaseuiuienna il

v Ao

anunsonsraiumaindafssldlussossun Tnefakd lulasind laomadu negluiesingtaennites
LAZWHUNGNSY L9 YBanTI93nWY siesviniiu uay Nurse station s Tneidleiinmnazdsdayaraliiume
AIuANLAIEsalUds Fire Alarm Bell

- 1A3DIM5I9UANPU (Heat Detector) wuumsI9dusngIMsLia vesemmal
(Rate of Rise Detector) T,msJLﬂ%wzﬁwmwﬁaﬁé’mwmuﬁmaaqmmﬁqqLﬁué’mwﬁﬁ’ﬂﬁﬁqﬁ lowedos
vhauazdsdnyanaluiiussmunuudiduiolds Fire Alarm Bell TnevhnsanselSlueneios foufufe
man1und Foufiures tiesnsa Fioasseues Istemns weddneuins Hesd ey wagtesinsu

Wudu
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L4

1.3 gunsad

dsdyaanfounasing

v
o

Tuudamandslugd (Fire Alarm Bell) wuunseds AeAnAseiuganaLd

Y 9

1Y

gunsnldedayey

2) STUUNIYWAY UEnaunaeg
2.1) viadu (Stand Pipe System)
HutelanginFeumediniudundvnaduingudnans 3/4 i 5 s 1 ve
fu Wonsetudaiuilifuuasiuiduindsmeusneians (FDO) wuin édukAudnana 65 fadluns

2.2) finduina(Fire Hose Cabinet: FHO)

USENaUMYIIADE8AAUNAUMNAIVUNIALEUNAUENANS 1.5 BInSaud1ednin
Y

[ a LY 1 a 90J U a a CY 1 < ¥ 1 6 a a
AULNAIENT 30 LUAT LaSIMINBEIYAAUINULNEIYUAIABDEINLIIVUIALAUNIGUENEN 65 daaLums (2 1/2

v
a

17) nfeudnsuasasiundaiuuilete 1 1 Tuusazs lnedinsiasag FHC iluudazdusiu 2 dredu
Usnalaamadumhdulavanuas dulanilu

v
v o o

2.3) 13UNAUINAIUENIATS (Fire Department Connector: FDC)

WasU1NTOAUNAINTANAASARASY 11U 1 913 VWIALEURNAUENA1S 65

o
a o

fiadins Ansslimasuiians fumndafumadusaifielfsafuindadndslasasnin
2.4) dhdnsesduinds
melugmsiiviofiu 1 vie Fedosdaliiiviinanirdsosumadlidosndi 54
gnunAilngse 30 unit el dulumungnsznssatiui 33 Tneszuudreihdumndaunissrehands
Authsuldauindu el Smnsfesnuuuldduaihdseaiiomasunadl 86 gnunadims Sufigane
puinguaneriinua Tnefinishndaadesguindumas (Fire Pump) ieguiniingviedumas uagdreiings
anentduinds (Fire Hose Cabinet) LLazé’qﬁmiﬁmﬁy’ﬂLﬂ%@qquﬁﬁ’ﬂmmméfu (Jocky Pump) tiletae
Shwauduluiduvie
25) MwazBeansdnuUsyavinmveueiesguindumds
wiosguindumAsnun 30 Ans/Audl 7 50 u. Fufelrdessudfiwarunelsishn
25.50 KW Tngarnnisesnuuuieiessusfieatuiniesguindum@dly = 30 Kw o 22.38 useih

3) LASDINULNALUULBDD

\wsaeRuLNGIwUUiladie (Portable Fire Extinguisher) Anaslilugiadai

unaagag 1

w304 Inennduidnuiug FHC duas 2 ¢ (nsesiumadletetuay 2 1A389) uananildalinisinfaaTes
Auindsliefavtinussgans CO, vun 15 Yaunluunaiidesiensiiamasinsivasiinnuiou wu vies
wzodluin

4) STUUAUWASERLUNRA (Sprinkler System)

=

<, ° o wa A a o 3 o %
LUU’iSUUV}’N’mI@EJE]G]IuNG] LiJEJEJiL!‘VTmJﬂ’]ﬂiumaﬂQdﬁUNUizuﬂm 50°C AaDANIALLANLLEE

9 Y

o

Uaeglvimdnedneluvielusetesninduinds Wevaesumunnuariunlvaluviedne asddyaiauds
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'
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ndspsmuanlinsuiiiamdsiningule lngnisiensszuuinedidnludfszasouaquinynivuiluus
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5) Gulandln (Stairwell)
melueimslsmeruiadtulandlsl S1uam 2 uvs Ae Tulandn uaztulandlnl Gedula
wanuaztulanilvanunsodndesrusenuenaimslivunnelunaissann 10.11 waz 15.28 wiil
gy fneandenaguldnd
- Gulawan (sT-01) Wlutulanielueins danuning 1.6 wes laseasns vesdulady
pifaifullyivinn 0.20 s Ysgguillsviranumdnnul fanwniie 0.90 was gs 2,003 nieuiads
gunsaidsAuliusnaunsalalaes dmsunisssuisemanigludulandn dalvidssuudaeina lngli
finausnaINAvuInlitiaenin 24,200 CFM
- tulawdilal (5T-02) Wudulangluetas n¥1a 0.975 wims Fusnesl Ussailannan
ngnieuenainsldlnenss lassadrmosulamioutusulandn dwmiums szuisoiniedaliuiaydy
fivossruseniafidagnouenaimsldlaediuiinudulitiosnd 14 marauns
6) Uneuann1andlvl (Fire Exit Light)
JuthewanainuiaGeuamaziifsnus “Fire Exit” Mduasazviousonurliiuls
Faraudloldy Tnesvidsdedivuin 15 wufmg Inefidnuauzifunde Stainless Steel meluussgnasn
vigoaisawudliuummedviamialfifiefundosirelineluiieduvaziamdsing ansalrauld
w3 lue/eds Siwmismsfedeuinaiulovili And uaslommafuremndu Inefasdl fdusezy
7) lWlanilu (Emergency Light)
Hurdaillindsnuanuunneianunsodisesiwliun 3 dalus fadsliusnamaiuas
hilomill Tunsdllwduirdosagyausalud@ Insdosuasaineenuiiolianunsouoasiumaduls
8) thevantu
Anthevonsumisiunndu suadiargs 15 iwufunaduiheFesmas Tnsaslduunmed
i salsidueadosielamelustuedurnziamadlntansalinu W 3 Fluyads dundda
Pivsnalasmihoulemilamndy
9) Unwuanniean (Exit Light)
JutheZeauasuannieen awnsadglineludiiuesluvuziiomaslnl Siuniins
Ansausinamimstu-assulanilnynuissseinmslsmeiua
10) WUUKUBULAURS
wansumisinndagunsaifumasiag Usgavisevanilly Tnemdlasansasshnsfings
wuuwauunuisinariduthewanafnliusnamihdndveausariu uasuinanssgdmiuiosinguely
NNYiDs
11) WHUBWENLALYNTIUNS
11.1) 9a5una
snualflasinisiansadnsumduasdevenswmilidulszsiagn tondas 1 ade
Tnedalidnmumaniglulasanis Suiism 313 as1euns usiuileanidu 3 daw &

sneazdunse Uil
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S v

sumaged 1 dwiuitheviniiviogtieiliannsatioauieds fesdsield
$nwih agmadunthoraslameiuta Anouulsouy) Siuil 158 s dmiusessuifedie 40
s Fosnsiiuiivszanm 84 marauns Tagliumeuasnena Busgluderisssrhafesion i
fuit 70 s Wliidesnd 206 eu fuiufidiud 1 aunssessudine uwd uaswerualdls)
teenin 336 Aw (40+296)

sumaged 2 dwsutheiitiomdedieds fuilduinsmly wazsyaainsues
Tasen1s ffudl 85 maams Sadugeusunenua 15 msaans duivde 75 maauns Saedould
sesfusaifuilatae 60 Au Tnglitneiiviemdediesduazdunliuinme/iasuen Wunbuegseming
fufiiasswinesndulglaitosnds 200 au Fedu fiufidnd 2 aunsasessuauléianun 260 Au (60+200)

A5NaYaN 3 dmugre-gunlduinisialu-uaansvediasanig dwui 70

v
A U ¥

masnsIamioiuiudmsuinlduimsuasiiaouen siufisyanaing Ssanansasessuldlsidesnin
280 AU

Fadu gpsamavaslasimsaunanansnsesiultae funlduinig uwwnd weuna uas
wiinanlulasenis Idlddesndn 876 au (336+ 260+280) Fafisawednsutszansranualulsameuiad
louseidiuly 873 au

n13atunislutagdy

@ (%

1A5IN15UneAIUANITUUT Y U msnAeing (FAC: Fire Alarm Control Panel) wag

g7}

'
a a

WHIAIUANARIF T Y A LS oA ARLMeWEdlngl ( ANN: Graphic Annunciator) Tinelurasg

9

wazlueAsdaludl gunsalidamsndsinsivuuldile (Fire alarm manual station), aunsaldadesdayayo

Weauduunetndelnd (Fire Alarm Bell), Insdnyignidu (Fire Phone Jack),aunsainsaaduadu (Smoke

a

detector), sxuulosiuinu, szuud1sesdnaduinds, $nsganeunnuLnas (Sprinkle system) (, SeUUANA
AUINES , AFULNEY (Fire Hose Cabinet : FHO), syuuviadiu, ¥5Ui1iuings, LATesguiiaduings, 1sed

sumdsnuuiieds (nelug FHO), muisyyliluseau BIA dwgasueululasanis Jagduiimswiewdu
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LASBINTIAIUAIY

@

sinuasne 2

TauLfaune (Alarm Bell

navdeyey ) UAY LATBIALAINN LA399M5993UATY (Smoke Detector)
Inelgiiofs (Fire Alarm Manual Station) WINTEMWUIAUNG DR LULTR

\ =11k 1 ¥/ .
\A30995I99UAUTBU (Heat Detector) WHeAUAY (Fire Alarm Control Panel : FCP)
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1.3.11  52UUUsUDINIALAZNISIZUIEDINA

n1saiiunislutagiu

1) szuudsuana

Tasensidenldnisusuenanisludiuniieg vese1n1sieniosdSuainiAuuunLLY
nans (Central Air - Condition) Ussuanszuurinindusiinssunsmnuieusasennia (Air Cooled Chiller)
Tmein1sen1svianaduvindu 436 sumnudu ssuusenanysenaunie

- idewhauuniia Air Cooled Chiller 7110 180 fu $1uTu 3 90 AndauTaaos

CHILLER USaaudu 1 ve901A15l5enenuia wdldneviedsenniaduluds FCU (Fan Coil Unit) umnes 984

81A13
- szuuAsaiAudy (Chiller) $1uau 3 90 Wisszuteanuiounidiuuivenianey
tuA1nTivedans

1%
o

- \ndasdsanfu uiazturdeusaziesiiuuennirasiiiniosdauidy (Air Handler) fnds
TueaAsnd AHU, druasuSuannmavunadniiduuniianudulaiiu 5 duanudy axldinsosdsaudu
wyrululiwaiu (Ceiling Concealed) winvdnuaauldiinniu (Ceiling Suspended, Exposed Type)
WAILAAI LA El

2) szuudSuaInNARB AN

szuuUSuenanelutiossinga wievesfididnvazidy Clean Room wu #es ICU NICU
aduosdmiuinudaevin Weenuuuliiinisestunisundvensvestelsn nelifiusunsesenne
silafity fanunsanseadelsald Insanizesadduiiuiiniduauldlsainde fensananuduainiely
wadlniestiafies LLazﬁmsamﬁy’qUiz@aaﬁu \iofudelsn inaena NNl druiosiinuld
gouneindeldine l¥sunisesnuuulildunansaseniafivay (HEPA Filter) ungarusmeuduenely
wodliganitfesthafes luduvesiesfinefiannsafinmsfindonsennia i fuaeldniaun fuae T
Tsa finelsaond 1usu azdmualifnluiosiiidnvsdu Negative Pressure uariinissindelsnssuy
Ozone (05) ¥38 UVC $3ufiussuunsese1nied HEPA Filter neuldegeangniguan

3) STUUTTUIYDINTA

dmsudnillfiszuuuuenia malaseinsladalrinnsfinaainaussuigeniawuusng
1 esvuigennimuasiiinsidreniu q lnefiuiifiinsindoinauiiessuisermeldun fouados Fog
U Heendh Heedneu eahludusing 9

yonanil szuuszutsennavesiasinisdilasuniseenuuuliinistesiunisunsuens
yoaielsa Inednliitiszuunisnsesdiolsadauayssurgeniranunasiihielsadnrossnlddiniouen
9115 faseaziBeanolul

- 33UUL§ummﬂ‘u§qw'§ (Fresh Air/ Make up Air) szuuyUsuene

wdesdimafnoniauaviannsusneeaidielifinanmeinaiin dmiulsmeiua

agldnsiiueINIALUUTIM WilEIINeINAN B UENTMMANKALAINTUEY ATl 9INANYITIINAY
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n"3 Pre-cooled Ltoangamniiuazauturiou lagasdl Pre-cooled AHU (PAHU)  fndalusios AHU 1
$ Imaé’mwmiLaummﬂu’%@mélaiﬁamdﬁmwmuwaziw UayeiAnuANeInsY
- S¥UUTEUIERINIAT (Exhaust Ain Liasannlueiaisudagiosiinisaiuaunis
undnszaeeaelsn Juwinalimaniuauauduornidluusasodiiiy dduenmauisduazfesgn
szureiisliuanennsiasnisliinauauindn wieldfnauuvuszuugudvosudardiu wdusainu
Wiz A
a) mstasiunsuninszanevoadedslewd
dosmnmauninszneveatolseluszuussuuiuomeauuunuiy anndeuuniite
a3lowd FadunuaiiFedinuludumandendiisadasiu Inseranuldvalulusssund Wy dlu
Neiaa1U wiltnd1aaes uazinfou sanvanuluildldiniusssued wu dilunefladu (Cooling
Tower) fll#szunganufouvesszuUUFusIMALUUMLIENANS (Central Air - Condition) wilafifin1ssyue
anufaudaeniinie Water Cooled Chiller iipsannszuudandmiinnudiugs waslionmnivszan 20-45
ssrnaidoa Snedudusyuudn SedlanmmnsaniieonuaiiSeasasauisialailueg
dmfuszuuuuemafiidenldntelulasanislsmeuiasvstd Tsoug Wuszuuuiu
9INIALUUMLIBNAT (Central Air-Condition) Uszianszuushinbusiinszunsnuioudasainia (Ai
Cooled Water Chiller) §aszuudananaldndnnsszursanuiountsluszuus freornaiilei fadu
szuuln uarlifimsfedegunsaivefadunie Cooling Tower Fadugunsaiflévilinszuisauiowdu
a9 dsuszuudiuenmea veslasimsislifunastiiaveatedileid udeedla mauninszereaied
Fowdluszuvtivonavediassnsisliifniu
Tuduvesszuuszuisornmanglulassnisinistdesfunsunivensvaaielsafens
ponuUULAIesdvauLiulendey dmiurieafifidnwusiiuies Clean Room Wy es ICU Fuduviosinu
fraevidn madmnsldeanuuuliinistastunisunnsznnsvesdelsadsumnsasonasinfiay 14
annsansoadelsalalned Filter sinee deil
+ Pre Filter naslaiuszana 65 %
+ Medium Filter nsatlauszana 90 %
+ HEPA Filter nsaslsiuszana 99.997 %
uenanil azfimsananudueniameluiosiinanlimniosdafes uaveonuuuly
fuszpaostuiedesiudolsainaoninnislinlinlsey duvesindaussesiinulddounoaafnidiold
41 azdinseenuuuldunensesoniaiivay (HEPA Filter) uazatuauAuiueInaluviesliginitvies
T1aLAE
Tuduvesesiihefianusadnisindonsannia iy fuaslivinun fiaetulse duae
Tsaend Wudu szimunliinlufesiifidnvazfy Negative Pressure waviinisaindelsassuy Ozone
(05) W30 UVC Saufiuszuunsesernia HEPA Filter deutdesaangansuan el dwduenaslsameiuna
9609lin3uLs Zone M3AIUANTZUU Air Balance vosusiaz Zone Lislingsion1smuaunsunsuee

Youelsaluds Zone du 9
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v
=1

uenanll MIszLIeINIENUVAsTiTidelsAfare axlinsnseutiolsanouszuisiisly

Haneusnenans Inefisasdenvesssuun fell

- 5xUuLANeINIAUTaNT (Fresh Air/ Make up AN szUUU3UINIAdZHBITNTIAL
p1mAIavsnaguenemsielifinuninernmaid dnsulsmeuiasgldmaineiniauuusam u
dHosnemaneueniigamginararutiugs dadu ernafitudanagiins Pre-cooled iiiaangungd
uazaTutuiou Ingazdl Pre-cooled AHU (PAHU) finslutios AHU 1 ¢ Tnednnisifuenmausavil
WoenInTIMuUNIEIVUYRAIUANEIAITY

- 33UUIEVIBDINIAT (Exhaust Air) Lieaainluenaisudasvieadinisniununis
uninszreveadolsn Ssfesdinismunuanuduondluusiagiosliviiu fady oniaundiuagdesgn
srureisluuanaiaslasnisliwnanvuiadn uielifnauuuussvugudvesudazdiu wduram
Wigay

- syuvssnIeInIefiay Usituftagdesdinsssusenmadufimuanziiui i

* foaATeer1e q wuesludln, WesaTes Pump axdaesrutealuFauan
widsidinanudou (Heat Source) Téavun

* auaTasunsdniifigunsalmunudy Electronic 1y euaTesdnidenaty Feshnds
sruuUuomAiionmuaugungilitongmslinueniundy

fedu aeriinsunsnszeveadelsrlussuussuisnieveslasinisagluifntu an

1NRSNNSHALAITEDNLUUTINIIATINT RS au LA SauSpewLan

n13aiunislutagly

1A59N199A RS T UUTEUIBDINARILSITUNTIR LILNYRITARINSITNYIR Was AIENAAUIIUIY
annAluesiilaianinsassuneenAlaIasssuAle 1w fee MDB, Feariaetinlniind e, weely
guihdumds udu dmsussuudiuenmameluiosindn vieesiidnuusndu Clean Room 1y ¥aq
ICU NICU Faiuiasdmidusnwifihonin Ideenuuulsinsdesiunsuniversvoniolsn Tngliiusu
nseso1meavilafivey fiamnsanseadelsald dauszuuuiuerniediunats WuLUU(Ar Cooled Water
Chiller)

Q1

AN 1.3.11-1 szuuvindusiinszuieninusausigainia (Air Cooled Water Chiller)
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1.3.12  91%rpursgLazANUanny

A135189UUSSRUNANSENURIINAD

1) 91%7aunily

i iiavesnisuninszanelsnsiinaindruriosingiae dusnwmeiunaluusasdu
wazdwuIMsinwImeuia suilesnangiieiidiunvinsinivineuia Tnsvezdruunnazesnunlugy
vezAnite dwnddassnsldinsianisfuresindodndn fuhdoideanisianisvesinge lngmng
Tasamsladaliindnanuimihiiguadnueuazeinanuil gunsal indesieiniedldlunisuiifnuuas
dmiuBnstestunazduiumsdmiudmihinsuiaveulunsinnissnan lnsyaainsivimiivy
verinide Feodldsuniseusiuasiinnuiufiaveu 1wy ssagmedouadoudie ($1 woeynuiuvdels) on
LAYINGIUTINULLDEYNLIR TUQINTIRDNY udugs Andulauazdanisligndesnsdlivesunvie an

i

wau wisnglagaiugeiiosnanun awdniudeu uagseainensgnuasyjURou d1esaduveslagn

Y
v

) A e & a wa A v oo X YUYy aa ° ¥ ° P
guanuway wazllalasadunisuifinunengeiiodiuleu uagsearlaignds wavihluudurewhaiete
(0.5% lapeulaluaaslsyt unu 30 w) neutlugnanewuUunf sIuseIuliud niaunadlaiannisine

I o ] v | é’j
nsnsaavanIntsameutailulsednegileslag 1 A
2) Arulasnny
szvuAnuvasnssnislusiastonn anulasasisluisesdstneg vieds weanufienly

Tumanisunng (MED GAS) Tnanelulasanislaan e Uil gl un1anISEnNgRUSIURD AT DI

9ENTUNA1NV0991A7S Beusenausieingns 9 laun feeendiau (Weuseiuunateandiaumal) Tuns
Snwhenfinzmeladuvas Tunsaeenledldidueaau, e (Breathing Air) Asusulneenled way
ialdlun1seiniie (Pneumatic & Ain) Weuseviedudidaigviianig q lueuingUle uazguduinig

NINITHNNE VDIDIANSISINEIUNA
nsaiunisiutagiu

lassnsdnlitiszuvantowndowazanutasnds suiissylilusiesu EIA

1.3.13  N1399199

AIU189UUsEUNANSENURILINADY

1) madr-aanlATINg

Tassnadeumadn-seniiuillassnistuaulsauy Sefivnmevaniniie 60 wns ogms
AUNINIATINIG U 2 90 NINRRE 6.00 LUAT

2) Wuflvansasud
Falvfifvensanaraudaliiios1ursanuazainunguilduinismisduniiennns

Tsang1uia §1uau 65 Au tnsfisensasudialuiluiinonsawuuvigy 45° fumaiuse vuin 2.4 X 5.0
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wns uenanillassnslddaliifiaensogniduvedsmetuiasiua 2 fu Hmadumioasiouuan
firumsiinnz Susen

3) sEUUN1595193n9lulaseng

nelulassnisfouunsunin arunirslidsind 4.00 - 6.00 was lngsousiais
Tsanguna Inefvunliiinisesnasuuufienadion (One -Way) WiisnuazainuazUasnfovaagiunld
U3n1s fauansluning

4) dnauansiianian1sasiasaelulasinis

Tasansleaarinsesmneimuafianianisasashivuiauunelulasinisdansnsasiu
I¥eehetaou uenand Sildfuuadumiweaduszasninudisofisnlivuauusevonsiftetasiuilly

IOVUAVDI LATIAAUIUVELVDIMUILIT U DI UNLNAUSNITHALATINSITANILS 1N

n1satunislutagiy

WINLNNBIUIAINELAIN 7N90ATDYURA

A9 1.3.13-1 N1595195081UlATINT

o
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1.3.14 M5ERE15UAZEEIUIYAUELAINDY 9

A135189UUSSRUNANSENURIINAD

1) svuvdedns

malasensladaliiszuuiFonneruia (Nurse Calf System) Aflausiuasis gnaruam
MYUMEI9esBidnrselind amnsason waldneu dedeyarunum wazudwrasujuinislieds
d¥AIn N3EA1enNgeana o IneaneangluesingUaely

2) A98IUIBAMNATAIN UATUINTENTITRL

uenanTeaziBenvestassnsfildiausdnediu malasansladnlvdassnneauazain
Bu ueuld uazdulduinimedsmenuia dlieandensolud
AWM NIV

Tunsdlgniduiifiefesniseondiau Tassmslédamiendeendiaunuuindoudeldly
Tusns wendadmihiiguanazuinisnasn 24 d9lug
SEUURd

& a o

aeluenmsismenuia dalTanduinig S 3 ¥a Geanmnsaliuinislunsdiinng
thomuldndomios il fszuuuazgunanimavihouiifenuasafoeatarnmaunmussglnsaisiedos
AARUSRLUITR (ATM), S7uadnman 51U Coffee Conner, USNshUsuwald (Post), 8nusnuiainulaanse
LATALATIUILANATAINAIUNITITIRT, InTimduTnalasinaeeliuinisseninsseldusnns, fi9on
saeudsam 71 A udadu feeasadmiudanlduinsimll 65 fu waziivonsadmiuauiinis 2 du fivon
F0RNAUYRLTINYIUA 4 AU

3) A981uIBANNEATAINTUBIATEMSULANITZONNANNLAZALYST ATANYUNY

MNNATINEBUNYNTENTIAMURFsSIBAMEzAInTueAsE MU NS e wNa
ATNLATALTT 16,2508 T 3 (1) fispyld “Tsmerunafifiiuiidulavesorasialiuinisunyaaasialy
1A 300 msaims daiduenmsussiamnileiidesdeliiifsiunismnuazmndmiuginsienmmanin
wazauvuiinmualungnsznsas Tuuinaidaliuinmsudyeaariily”

dnsuormslsmenuiavesiasims SAuidaliuinisnu 9,274.87 manauns Jadrane
FosUfiRnungnszninsatudngn laslasinsagsdiosdalifidesiusanuasaininen deliduluny
Fornuasiag Tunuan 1 89 nuan 8 huntdwein1sdaliidsinisaiuasaind vivaufinig) dad
Twaudeaiifedoduuasn fail

vuan 1 PreuansdesiuieauszaIn

dwsuormslsmenuiavestassnslsmenuiassid Tsoug Idnluidiouansdss e
auazanaudaimuadnanliluuinueg o Ainsdalviidshuneanuasmndmiuauiins

NN 2 NeaInLazans

dmsvormslsmenunaladaliiimsanadmiudfimsiuvinamadindumionans fady

aAa (3 a
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35 HAN1TIATIZVAMAINANLIAGRNANNIAINITAANIUATIHBUNANTENUR L ING N
3.5.1  2UlAN1IATIIIRAMAELLIAGDY

ANUUINTNNTAANIUATIVEDUNANTENUFILINABULATING L5INEIUIALTAULY (WUABUTD

&, = v a ¢ a 1% ° v v
wWu Iiﬂ‘WUTU']a INVEU Tﬁ"ﬂug) 5‘141‘1/13Jﬂ'15m5']€\]'3Lﬂiqg‘wﬂmﬂqwaﬂLL?@aall U 1 Al Usznaume
H
AN

IMINIINUAALTINEIUIA Y1IN15973950 AN s unsUdnnseuuUdn
Undsusiazyn (31w 3 90) Inein11inesnnsaainsneilawn pH, BOD, Suspended Solids, Fecal

Coiiform Bacteria, Oil &Grease kag Residual Chlorine Ingvinn1snsiadnfauay 1 A

3.5.2 33N15ASIRIARALISNISIAGTIEN

TA3en73 Tsamenunalsaugiy (Wasudeadu lsmeuia 19518 Tsaue) Tdueuvanels
U3 guiiiasieiin 1t vhmssate aunwiide Fawisuidmausieseiine lEsudunsiiu
frotheilngds Grab Sampling Imaﬁaasmﬁy’mmwgﬂLLﬁzi‘Luﬁ’mfmﬁﬁq Wiesnwanmnouthulinsegsily
sosufiRnismelu 24 Falus UEnv lalnaannuansseaniBenvesiiedislnuaziden wieusandudin
Foyalunvumduiieds Aldaruquaaninaisueniesy fUAN5IAT 19 wazidaluiinszids
HesUftRnsveauitm el enaifuiesuariinsginuaimii sudumumiassiuiisimualily
Standard Method for the Exmination of Water and Wastewater Qﬂ’U?Jd’lEjﬂ U89 American Public

o

Health Association 3t unnnsg1uisnisimszinunimifilasunisseuiuiulaeialy elleldayi

U

189U NAUINITITADS AIWUINITIAURIDENT KazdT AL sananslunns1en 3.5.2-1

o ada ¢ a 1%
M19719N 3.5.2-1 YULINIBT bAINTVAA UATNEILINADU

318N1INT v o o — o - . v o o e .
- AYUNIINTIIAIN ADN1INIVIVIALASILAIICN AUNANIININ AINTZIUIIBIAIISH
M3IIN
1.@&4;1’1%1‘13’11,?18 - pH Electrometric 27/01/69 APHA-AWWA-WEF Edition 23"
- BOD Membrane Electrode 27/02/69 ed,2017
- TSS SMWW 2017 (2450D) 30/03/69
- Grease & Oil Soxhiet Extraction 30/04/69
- Fecal Coliform Thermo tolerant (Fecal) 29/05/69
Bacteria Coliform Procedure 29/06/69
- Residual Chlorine Chlorine Test kit
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M19199 3.5.3-1 HANIATITNATIZRAUN MU LEE

NANITATIZA
2 v T Residual Fecal Coliform
ANUAIDEY TW/\deuAl pH BOD SS 0&G
Chlorine Bacteria
- mg/L mg/L mg/L mg/L MPN/100 mL
27/01/69 7.2 13 <10 <2 0.10 <18
27/02/69 7.9 32 16 <2 0.27 <18
¥ p 30/03/69 8.0 32 19 <2 0.04 240000
UBINTTUU YAN 1
30/04/69 78 34 10 <2 0.01 160000
29/05/69 79 18 <10 <2 0.04 <1.8
29/06/69 8.1 26 <10 <2 0.13 280000
A1gegn - AAEn 7.2-8.0 13-34 | <10-19 <2 0.01-0.13 <1.8-280000
27/01/69 8.0 15 30 <2 0.11 <18
27/02/69 7.4 8 <10 <2 0.38 <18
¥ 4 30/03/69 7.4 7 <10 <2 0.03 160000
UNBINTZUY YA 2
30/04/69 7.7 20 58 3 0.12 920000
29/05/69 7.4 14 19 <2 0.03 <18
29/06/69 7.7 8 <10 <2 0.13 680000
Agegn - AAEn 7.4-8.0 7-20 <10-58 <2-3 0.03-0.38 <1.8-920000
27/01/69 7.6 12 <10 <2 0.09 <18
27/02/69 7.4 5 <10 <2 0.35 <18
y o 30/03/69 7.4 7 <10 <2 0.03 16000
UBNIEUU YAN 3
30/04/69 7.6 5 <10 <2 0.1 16000
29/05/69 75 7 <10 <2 0.03 <18
29/06/69 7.6 <4 <10 <2 0.02 23000
A1gegn - AAEn 7479 | <4-12 <10 <2 0.02-0.35 <1.8-23000
ANNINTFIU 5-9 <20 <30 <20 - <1000

NUBIG  * 919899 10UTENIANSENTININGINTTTTUM AL AWINTRN (T84 MNUALIATFIUAIVANNTTZUIBUINRIN

91ATUNUTHANUAZ VNN (213U N) ARUETUTIHAUNYY 1aUT 141 pauiivey 233 9 aeduil

27 @3Au 2567

Forifiudegng lsanguna 519514 1saue

YOEAIUAL/ATIVEOU wellsua Wesasd waneileu 3-190-A-4128
YoRILATIEN wanenssa dld wunsdeu 1-190-3-6766
YOUTHNENTIVIAUALIATIE  : USEW audliasignidn i Insdnei 035-800-593
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WialUSe Ui unan1 AT IERAMA N

1%

YnFedounas wuindqulvaiaglunueiuinsgiu

wWisuiigunan1snsiadauamn nidedounas

ANUA 91BN INYTENIANTENTHNTNYINTTITUYIRUALAIMINROY 1389 MUUANINTFTIUATUANNITIZUNY

1191931N91ANTUNUTLANKATUNVLIA (81A715ULAN N) ATUWLUTIHAIMYUNE 1EUTT 141 nauivay

233 3 asiudl 27 daAu 2567

i a ¢ Y A v )
M1919N 3.5.3-2 NaﬂqﬁmiaﬁlrJLﬁﬁq3Wﬂm‘ﬂ’]WU’]LaU YUV

NANISIATIZI
qmﬁuﬁaaei'n $u/dou/d oH 80D - 0&C Residual Fecal Coliform
Chlorine Bacteria
- mg/L mg/L mg/L mg/L MPN/100 mL
31/07/66 7.0 61 166 6 0.01 45000
31/08/66 7.7 24 26 <2 <0.01 1300000
30/09/66 6.6 11 10 <2 0.01 23000
31/10/66 7.7 37 68 2 0.03 20000
30/11/66 7.5 20 33 3 0.01 1100000
30/12/66 7.0 18 52 <2 <0.01 140000
31/01/67 7.7 9 <10 <2 0.01 17000
29/02/67 7.6 9 <10 <2 0.01 92000
29/03/67 7.9 <4 19 <2 0.01 1300
30/04/67 7.2 17 57 3 <0.01 45000
31/05/67 7.1 26 20 <2 <0.01 <1.8
28/06/67 7.2 28 23 8 0.01 <1.8
31/07/67 7.0 37 26 a4 0.03 <1.8
y o 30/08/67 7.5 24 30 <2 0.02 <1.8
UBBNITUY YAN 1
27/09/67 7.0 13 <10 <2 0.02 <1.8
31/10/67 8.1 20 16 <2 0.03 <18
29/11/67 7.3 15 24 <2 <0.01 <1.8
27/12/67 7.0 37 52 3 0.05 <18
31/01/68 7.0 22 30 <2 0.03 <1.8
24/02/68 6.9 23 48 7 0.05 <1.8
27/03/68 6.8 21 29 a4 0.04 <1.8
30/04/68 5.3 19 14 <2 0.03 <1.8
28/05/68 7.7 12 <10 <2 0.05 <1.8
30/06/68 7.6 31 78 6 0.04 <1.8
30/07/68 8.0 18 32 <2 0.04 <1.8
29/08/68 8.0 10 <10 <2 <0.01 <1.8
30/09/68 7.7 27 49 8 0.05 <1.8
31/10/68 7.6 20 <10 <2 0.04 <1.8
w U quéitemesith S wih 3-12
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A15197 3.5.3-2 (f1B) HANITNTIVINATIZNAUNINY

L

q

v
o

& Jounad

NANISIATIZN
Qmﬁuﬁ')ati'n S/l oH BOD < 0&G Residual Fecal Coliform
Chlorine Bacteria
- mg/L mg/L mg/L mg/L MPN/100 mL
28/11/68 12.2 <4 <10 <2 0.03 <1.8
29/12/68 7.4 <4 <10 <2 0.07 <1.8
27/01/69 1.2 13 <10 <2 0.10 <1.8
thaenszuu yadl 1 | 27/02/69 7.9 32 16 <2 0.27 <18
(D) 30/03/69 8.0 32 19 <2 0.04 240000
30/04/69 7.8 34 10 <2 0.01 160000
29/05/69 7.9 18 <10 <2 0.04 <1.8
29/06/69 8.1 26 <10 <2 0.13 280000
31/07/66 7.4 15 12 <2 0.01 2000
31/08/66 7.5 13 19 <2 <0.01 350000
30/09/66 8.0 6 <10 <2 0.01 170000
31/10/66 8.4 <4 <10 <2 0.03 4500
30/11/66 8.2 <4 <10 <2 0.01 780
30/12/66 8.3 <4 14 <2 <0.01 1300
31/01/67 8.2 10 16 <2 0.01 200
29/02/67 8.1 10 15 <2 0.01 780
29/03/67 7.9 14 16 <2 0.01 49000
30/04/67 7.6 9 <10 <2 <0.01 92000
31/05/67 7.8 15 17 <2 <0.01 <1.8
28/06/67 7.6 13 17 5 0.01 <1.8
y I 31/07/67 7.3 18 29 <2 0.03 <1.8
1128n53UU YAN 2
30/08/67 7.3 21 28 4 0.02 <1.8
27/09/67 7.0 9 24 <2 0.02 <1.8
31/10/67 7.0 12 <10 <2 0.03 <1.8
29/11/67 7.4 11 18 <2 <0.01 <1.8
27/12/67 7.1 16 <10 <2 0.05 <1.8
31/01/68 7.3 10 <10 <2 0.03 <1.8
24/02/68 1.2 13 <10 <2 0.04 <1.8
27/03/68 6.8 13 12 <2 0.04 <1.8
30/04/68 7.4 9 <10 <2 0.02 <1.8
28/05/68 6.8 16 26 4 0.04 <1.8
30/06/68 7.6 8 17 <2 0.03 <1.8
30/07/68 7.6 16 48 <2 0.03 <1.8
29/08/68 1.2 14 40 <2 <0.01 <1.8
w U quéitemesith S nih 3-13
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A15197 3.5.3-2 (f1B) HANITNTIVINATIZNAUNINY

L

q

v
o

& Jounad

NANISIATIZN
Qmﬁuﬁ')ati'n S/l oH BOD < 0&G Residual Fecal Coliform
Chlorine Bacteria
- mg/L mg/L mg/L mg/L MPN/100 mL
30/09/68 7.6 7 12 <2 0.03 <1.8
31/10/68 7.4 13 <10 <2 0.03 <1.8
28/11/68 12.2 <4 <10 <2 0.04 <1.8
29/12/68 7.5 <4 <10 <2 0.07 <1.8
heenszuu el 2 | 27/01/69 | 8.0 15 30 <2 0.11 <18
(GL)) 27/02/69 7.4 8 <10 <2 0.38 <1.8
30/03/69 7.4 7 <10 <2 0.03 160000
30/04/69 7.7 20 58 3 0.12 920000
29/05/69 7.4 14 19 <2 0.03 <1.8
29/06/69 7.7 8 <10 <2 0.13 680000
31/07/66 7.7 15 <10 <2 0.01 130
31/08/66 7.3 18 <10 <2 <0.01 70000
30/09/66 7.0 13 <10 <2 0.01 33000
31/10/66 7.5 25 <10 <2 0.03 23000
30/11/66 6.9 12 <10 <2 0.01 2000
30/12/66 7.3 8 <10 <2 <0.01 23000
31/01/67 8.0 12 <10 <2 0.01 450
29/02/67 8.0 12 <10 <2 0.01 a5
29/03/67 7.8 <4 <10 <2 <0.01 1300
30/04/67 7.5 <4 <10 <2 <0.01 1300
31/05/67 7.6 4 <10 <2 <0.01 <1.8
y o 28/06/67 7.5 7 <10 <2 0.01 <1.8
UDBNTZUY YAN 3
31/07/67 7.4 7 <10 <2 0.03 <1.8
30/08/67 7.5 7 <10 <2 0.02 <1.8
27/09/67 7.0 <4 <10 <2 0.02 <1.8
31/10/67 7.0 5 <10 <2 0.03 <1.8
29/11/67 6.9 6 <10 <2 <0.01 <1.8
27/12/67 6.7 9 <10 <2 0.05 <1.8
31/01/68 7.1 5 <10 <2 0.02 <1.8
24/02/68 7.2 8 <10 <2 0.04 <1.8
27/03/68 7.4 5 <10 <2 0.04 <1.8
30/04/68 7.4 5 <10 <2 0.02 <1.8
28/05/68 7.7 6 <10 <2 0.04 <1.8
30/06/68 7.7 5 <10 <2 0.03 <1.8
w U quéitemesith S nih 3-14
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A15197 3.5.3-2 (619) HANIINTINIATIY

v
o

RANINUNEY SoUNAY
NANISAATIZA
Qmﬁuﬁ')ati'n S/l oH BOD < 0&G Residual Fecal Coliform
Chlorine Bacteria
- mg/L mg/L mg/L mg/L MPN/100 mL
30/07/68 7.7 7 <10 <2 0.03 <1.8
29/08/68 7.5 5 <10 <2 <0.01 <1.8
30/09/68 7.6 <4 <10 <2 0.05 <1.8
31/10/68 7.3 5 <10 <2 0.05 <1.8
28/11/68 7.4 6 <10 <2 0.04 <1.8
theanszuu yadi 2 | 29/12/68 7.4 <4 <10 <2 0.07 <18
(19) 27/01/69 7.6 12 <10 <2 0.09 <1.8
27/02/69 7.4 5 <10 <2 0.35 <1.8
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1 Aldrin | Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

2 Arsenic Digestion, Hydride Generation Atomic Absorption
Spectrometric Method'!

3 Barium Digestion, Flame Atomic Absorption Spectrometric
Method™

4 o-BHC Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

5 B-8HC Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

6 8-BHC Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

7 Y-BHC Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method'™

8 Biochemical Oxygen Demand 1) 5-Day BOD Test, Azide Modification Method®™
2) 5-Day BOD Test, Membrane-Electrode Method®!

9 Cadmium 1) Digestion, Flame Atomic Absorption

| Spectrometric Method™

2) Digestion, Electrothermal Atomic Absorption

Spectrometric Method"

10 Chemical Oxygen Demand Closed Reflux, Titrimetric Method'®!

11 Chromium Digestion, Flame Atomic Absorption Spectrometric
| Method®
12 Color ADMI Weighted-Ordinate Spectrophotometric
Method™
13 Copper Digestion, Flame Atomic Absorption Spectrometric
| Method™
14 Cyanide Total Cyanide after Distillation, Colorimetric
Method®
15 4,4'-DDD Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
16 4,4'-DDE Liquid-Liquid Extraction, Gas Chromatographic/

Mass Spectrometric Method™

17 4,4"-DDT...
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17 4,4'-DDT Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
18 Dieldrin Liquid-Liquid Extraction, Gas Chromatographic/

Mass Spectrometric Method™
19 Endosulfan | Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®
20 Endosulfan Il Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®

21 Endosulfan sulfate

Liquid-Liquid Extraction, Gas Chromatographic/
| Mass Spectrometric Method™
22 Endrin Liquid-Liquid Extraction, Gas Chromatographic/

Mass Spectrometric Method®
23 Endrin aldehyde Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
Distillation, Colorimetric Method™

DPD Colorimetric Method™
€]

24 Formaldehyde

25 Free Chlorine

26 Hexavalent Chromium
27 Heptachlor

Colorimetric Method
Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

28 Heptachlor epoxide Liquid-Liquid Extraction, Gas Chromatographic/

Mass Spectrometric Method™

29 Lead 1) Digestion, Flame Atomic Absorption
| Spectrometric Method®
2) Digestion, Electrothermal Atomic Absorption
| Spectrometric Method™
| 30 Manganese Digestion, Flame Atomic Absorption Spectrometric

| Method™
Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method®

31 Mercury

32 Methoxychlor Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
33 Nickel Digestion, Flame Atomic Absorption Spectrometric

Method™

34 Oil & Grease Soxhlet Extraction Method™

35 pH Electrometric Method™
36 Phenols Distillation, Direct Photometric Method™
37 Selenium Digestion, Hydride Generation Atomic Absorption

Spectrometric Method™ -

38 Sulfide...
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38 Sulfide lodometric Method®
39 Temperature Laboratory and Field Methods®
40 | Total Dissolved Solids Dried at 180 °C*!
a1 Total Kjeldahl Nitrogen Macro-Kjeldahl Method™
42 Total Suspended Solids Dried from 103 to 105 °C®
43 Trivalent Chromium Calculation®
44 Zinc Digestion, Flame Atomic Absorption Spectrometric
Method®
inldd B
dduit fsuaiy et
Aldrin Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
2 Antimony Digestion, Flame Atomic Absorption Spectrometric
Method™ .
3 Arsenic Digestion, Hydride Generation Atomic Absorption
Spectrometric Method™
4 Barium Digestion, Flame Atomic Absorption Spectrometric
Method®!
5 Beryllium Digestion, Flame Atomic Absorption Spectrometric
Method™
6 Cadmium 1) Digestion, Flame Atomic Absorption
Spectrometric Method™
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™
7 Chromium Digestion, Flame Atomic Absorption Spectrometric
Method®
8 Chromium () Calculation®™
9 Chromium (VI) Colorimetric Method™
10 Cyanide Total Cyanide after Distillation, Colorimetric
Method®
11 DDD Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
12 DDE Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
13 DoT Liquid-Liquid Extraction, Gas Chromatographic/

Mass Spectrometric Method®

14 Dieldrin...
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Aldrin o

Antimony

Arsenic

Barium

Beryllium

Cadmium

Chromium

Chromium (V1)

Copper

| 1) Waste Extraction, Separatory Funnel
Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method?"**!

2) Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method!®!*)

1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method?**!

2) Digestion, Flame Atomic Absorption
Spectrometric Method™?!

1) Waste Extraction, Digestion, Hydride
Generation/Atomic Absorption Spectrometric
Method[l.'l,lﬂl

2) Digestion, Hydride Generation/Atomic
Absorption Spectrometric Method®®®!

1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method?**!

2) Digestion, Flame Atomic Absorption
Spectrometric Method®*!

1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method?**!

2) Digestion, Flame Atomic Absorption
Spectrometric Method®®”!

1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method?**)

2) Digestion, Flame Atomic Absorption
Spectrometric Method!®”

1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method®**!

2) Digestion, Flame Atomic Absorption
Spectrometric Method®”

1) Waste Extraction, Colorimetric Method?!!!
2) Alkaline Digestion, Colorimetric Method®!!!
1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method?*”)

2) Digestion, Flame Atomic Absorption
Spectrometric Method!”

10 DDD...
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19

20

21

22

23

24

25

26

27

28

29

30

31

Dieldrin

Endrin

o-HCH

B-HCH

Y-HCH

Heptachlor
Heptachlor epoxide

Lead

Manganese
Mercury
Methoxychlor
Nickel

pH

Phenol
Selenium
Silver

Vanadium

Zinc

Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®

Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

1) Digestion, Flame Atomic Absorption
Spectrometric Method™

2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method®

Digestion, Flame Atomic Absorption Spectrometric
Method®

Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method®

Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

Digestion, Flame Atomic Absorption Spectrometric
Method™

Electrometric Method™

Distillation, Direct Photometric Method™
Digestion, Hydride Generation Atomic Absorption
Spectrometric Method™

Digestion, Flame Atomic Absorption Spectrometric
Method™

Digestion, Flame Atomic Absorption Spectrometric
Method™

Digestion, Flame Atomic Absorption Spectrometric
Method™

asuany

sk

DDD

DDE

DDT

Dieldrin

Endrin

Heptachlor

Lead

Lindane

I 1) Waste Extraction, Separatory Funnel

P: ry
Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method?"1%)
2) Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method!®*!
1) Waste Extraction, Separatory Funnel
Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®"!%!
2) Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method®!*!
1) Waste Extraction, Separatory Funnel
Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!2"15!
2) Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method!®**!
1) Waste Extraction, Separatory Funnel
Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method?"**)
2) Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method®!%)
1) Waste Extraction, Separatory Funnel
Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method?1%!
2) Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method®!*!
1) Waste Extraction, Separatory Funnel
Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®"1%!
2) Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method!®!*!
1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method?*%!
2) Digestion, Flame Atomic Absorption
Spectrometric Method®*!
1) Waste Extraction, Separatory Funnel
Liquid-Liquid Extraction, Gas Chromatographic/

Mass Spectrometric Method2%!

2) Soxhlet...
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2) Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method®!*!
18 Mercury 1) Waste Extraction, Digestion, Cold-Vapor Atomic

Absorption Spectrometric Method!*2

2) Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method!"?

19 Methoxychlor Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic/Mass
Spectrometric Method®"*!

1) Waste Extraction, Digestion, Flame Atomic
12,4,9]

20 Nickel
Absorption Spectrometric Method
2) Digestion, Flame Atomic Absorption
Spectrometric Method®®*!

Electrometric Method!*?%)

1) Waste Extraction, Digestion, Hydride
Generation/Atomic Absorption Spectrometric
Method*!%

2) Digestion, Hydride Generation/Atomic

21 pH
22 Selenium

Absorption Spectrometric Method®'*

23 Silver 1) Waste Extraction, Digestion, Flame Atomic

Absorption Spectrometric Method®**!
2) Digestion, Flame Atomic Absorption
Spectrometric Method®”!

24 Vanadium 1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method?**!

2) Digestion, Flame Atornic Absorption

Spectrometric Method®*)

25 Zinc 1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method®**!
2) Digestion, Flame Atomic Absorption
Spectrometric Method®”!

P
aduit ATuany AWk

1 Aldrin Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method®!*

2 Antimony Digestion, Flame Atomic Absorption Spectrometric
Method®*!

3 Arsenic...
S
St asuany Whered

23 Mercury Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method™

24 Methoxychlor Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method!®**!

25 Nickel Digestion, Flame Atomic Absorption Spectrometric
Method®”

26 Selenium Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method®'¥

27 Silver Digestion, Flame Atomic Absorption Spectrometric
Method®

28 Vanadium Digestion, Flame Atomic Absorption Spectrometric
Method®”!

29 Zinc Digestion, Flame Atomic Absorption Spectrometric

l Method®
1na1581989

1. anauAmnssudsindsuwissselne. gitednmsithide. fuieded 4. nquwe:
Souumnsfiud, 2547,

2. NSENTHYAAMNTIN. USENIANTENTIGAGMNTIH, W.A. 2566. dos mﬁﬂmsﬁ‘qﬂﬁqa
vioTagitliliudy. muRemunen. 31 wquniau 2566, Wuil 140 neufiay 126 <.

3. APHA, AWWA, WEF. Standard Methods for the Examination of Water and
Wastewater. 24" ed. Washington, DC: APHA, 2023.

4. United States Environmental Protection Agency. Test Methods for Evaluation
Solid Waste Physical/Chemical Methods. SW-846, 2014.

5. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Acid Digestion of Sediments, Sludges, and Soils.
SW-846 Method 30508, 1996.

6. United States Environmental Protection Agency. Test Methods for Evaluation
Solid Waste Physical/Chemical Methods. Alkaline Digestion for Hexavalent Chromium.
SW-846 Method 3060A, 1996.

7. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Separatory Funnel Liquid-Liquid Extraction.
SW-846 Method 3510C, 1996.

8. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Soxhlet Extraction. SW-846 Method 3540C, 1996.

9. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Flame Atomic Absorption Spectrophotometry.

SW-846 Method 70008, 2-

10. United...

sl | ansuaiiy FFiwsed
_I 3 Arsenic Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method!>'®
4 Barium Digestion, Flame Atomic Absorption Spectrometric
Method®*!
5 Beryllium Digestion, Flame Atomic Absorption Spectrometric
Method®”!
6 Cadmium Digestion, Flame Atomic Absorption Spectrometric
Method®”!
7 Chromium Digestion, Flame Atomic Absorption Spectrometric
Method®”!
8 Chromium (Ilf) Calculation®>11
9 Chromium (V1) Alkaline Digestion, Colorimetric Method®*!!
10 Cyanide Extraction, Distillation, Colorimetric Method!67-18!
11 DDD Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method®**!
12 DDE Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method!®*!
13 DoT Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method!®**!
14 Dieldrin Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method®!*!
15 Endrin Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method®!®!
16 o-HCH Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method®'*!
17 B-HCH Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method®!®!
18 Y-HCH Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method®!®!
19 Heptachlor Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method®'*)
20 Heptachlor epoxide Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method®!*!
21 Lead Digestion, Flame Atomic Absorption Spectrometric
Method®”!
22 Manganese Digestion, Flame Atomic Absorption Spectrometric
Method®*! ‘
23 Mercury...
C oo -

10. United States Environmental Protection Agency. Test Methods for Evaluation Solid
“Waste Physical/Chemical Methods. Antimony and Arsenic (Atomic Absorption,
Borohydride Reduction). SW-846 Method 7062, 1994.

11. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Chromium, Hexavalent (Colorimetric). SW-846 Method
T196A, 1992.

12. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Mercury in Liquid Waste (Manual Cold Vapor
Technique). SW-846 Method 7470A, 19%4.

13. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Mercury in Solid or Semisolid Waste (Manual Cold-
Vapor Technique). SW-846 Method 74718B, 1998.

14. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Selenium (Atomic Absorption, Borohydride
Reduction). SW-846 Method 7742, 1994.

15. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Semivolatile Organic Compounds by Gas
Chromatography/Mass Spectrometry. SW-846 Method 8270E, 2018.

16. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Total and Amenable Cyanide: Distillation. SW-846
Method 9010C, 2004.

17. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Cyanide Extraction Procedure for Solids and Oils.
SW-846 Method 9013A, 2014.

18. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Cyanide in Waters and Extracts using Titrimetric and
Manual Spectrophotometric Procedures. SW-846 Method 9014, 2014.

19. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. pH Electrometric Measurement. SW-846 Method
9040C, 2004.

20. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Soil and Waste pH. SW-846 Method 9045D, -
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(Glass Fiber Filter) uazeuwisilgamgli oco ssmwadea Wunaediulos o dalus
v dalud 1ld35lelelawmin (lodometric Method) w3edBifiduug
(Methylene Blue Method)
oo fady WdBeansia (Keldahl)
oo tiwarluiy THERatadefharmenduenminiinveniwiusadiuiy
oc wuaiionduladvesufmuauasuuafionduilnoaladviosy 191433
daffia 790 wiofwuwdu wailla (Multiple Tube Fermentation Technique)
o  Aaosudasy WIS (Titimetric method) w3e38iiud (Colorimetric
method) veslolelaunin 8idinlyisa (odometric Electrode Technique)
$o o msAndwmunvesetmsmade @ WidulunwiEnsiinusnssunsniuny
wafivimue lasUsznialusigfianmuns
$o & nsesnasvismsguiioads o feadulunugielinssidiuasdnde
v9vauANimnssudaIndouuiaUszimalne wie Standard Methods for the Examination
of Water and Wastewater ‘TN American Public Health Association, American Water Works
Association Wa¥ Water Environment Federation ve1Uszinaanigaiuiniiivuaadudian
vienufinnnssunismunuuaiivUsendluszAangunm
fo « nafuseginhivienisnsseummsgumuqumsssuieiiiade ¢
Wiy deluil
wo lifulugassuisiasguudshasisusmiossnddundouniogndu
Hansnsalfifusunureshilsilszuisesnaneins Tunsdiinsssusfmaugliifunne
<o F3n1sifiugaegnhite o gafiuiedimiude «oe liiivuuuda

(Grab Sampling)
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THAI HEART C

TION CO., LTD.

LIBR

CERTIFICATE OF CALIBRATION

Certificate No.: CO-0708009/25 Page 1 oftotal
Customer WATER ANALYSIS CENTER CO., LTD.
1194 Moo 5, T.Kanham,
A.U-thai, Ayutthaya 13210
Equipment pH Meter
Manufacturer METTLER TOLEDO Model SevenCompact S220
Serial No. B327527211 1D No. WWL 0068
Description Range : 0 - 14 pH, Resolution : 0.01 pH
Envi I Conditi Ambient Temy (20+2)°C
Relative Humidity: (50 10) %
Atmospheric Pressure: -
Calibration Location Jayhawks Laboratory (CL&GL)
Received Date 7 August 2025
Calibration Date 14 August 2025
Date of Issue 14 August 2025

Condition of Artifucts

Checked by

{ Krisyosl K. )
( Patiphan K. )
( Pongsak H. )
( Kanung C. )
{ Pramong P, )

Used conditions but can be calibrated

Approved by

( Sakda ¥.)

{ Onnapa P. )

( Nitiphong K. )
( Nanthachai K. )
{ Noppol P. }

SESEE

THAI HEART CALIBRATION CO., LTD.

Certificate No.:

CO-0708009/25

7 A

of total

Page 3 pages
Measurement Results (Cont.):
2. Calib of pH Electrode (Serial No.: 3222623)
pH Standard Solution Measured Value Uncertainty
(pH) (pH) (mV) (xpH)
401 4.03 152.6 0.013
7.00 7.00 20,1 0013
1001 10.03 1847 0.013
Mote:  Adjust Curve to Buffer Solution pH (4,7,10)
Temperature stability of micro bath : 25 + 0.2°C
The above reported of is the expanded iplving the standard

uncertainty with the coverage factor & = 2.00,

obtained by
imately 95%.

iding a level of confids

4

pages

( Dr. Ekachai Puttitwong )

THAT HEART CALIBR

Certificate No.: CO-0708009/25

Reference Method:
- The calibration method used was CP-178 based on an in-house method.

TION CO., LTD.

Page 2 oftotal 4 pages

- This certificate can be traceable to the national standards, which is realized the shown measurement units according to

the International System of Units {81 Units).

Reference Standard:
Type pH Value Lot No. Due Date Traceability
401 300824 Jane 2008,
pH Standard Solution 7.00 23052& _Jln._!-_lt:?o_%_ ] NIMT
10.01 030924 Jan, 14, 2026
Type Serial No. Certificate No. Due Date Teaceability
Documenting Process Calibrator 2630521 10-2412003/24 Dec, 23, 2025
e ] THE
Digital Thermometer with Sensor 11091330:]«;505934- 10-0906001/25 Jun. 8, 2026
Remark: This certificate is traceable to the International System of Unit (S1 Unit) through:
= NIMT, National Institute of Metrology (Thailand).
- THC, Thai Heant Calibration Co., Lid.
Measurement Results:
1. Function Simulated pH Meter
Standard Applied | Nominal Value UUC Reading Uncertainty
(mV) (pH) pH m¥ (£mV)
17748 4.00 4.0 177.3 1 0.060
o 7.00 00 | 1 | ooe
-177.48 10.00 10.01 =1774 0.060

UUC : Unit Under Calibration

Adjust Curve to simulate pH ~ (4,7,10)

Certificate No.: CO-0708009/25

Reference Method:

- The calibration method used was CP-096 based on an in-house method.
- The temperature scale used was an ITS-90,

- This centificate can be ble to the national stand
the International System of Units (S1 Units),

Refe Standard |

Page 4 oftotal 4 pages

is, which is realized the shown measurement units according to

Type Serial No. Due Date Traceability
I¥hpromomense Readour Bk by | wHe
Platinum Resistance
4854 Oct, 22,2025 FLUKE
Liquid Bath XO111019 10-2605001/25 May 28, 2027 THC
Remark:  This certificate is traceable to the International System of Unit (SI Unit) through:
= THC, Thai Heart Calibration Co., Ltd.
- FLUKE, Fluke Comporation, L.S,A.
Measurement Resulis: { X ) Without Adjustment
i ion of probe : Diameter 3 mm. Sensor Type : RTD (PT100)
e I(“‘f.:, Standard Reading (°C) | UUC Reading (°C) | Correction (°C) | Uncertainty ( °C)
120 22.00 222 -0.20_ C_ llDGS
120 25.00 252 -0.20 0.065
120 28.00 283 ~0.30 0.065
ULC : Unit Under Calibration
“The above reported inty of is the expanded obtained by multiplying the standard

uncertainty with the coverage factor k = 2.00, providing a level of’

- End of Certificate -

95%.



Admin
Rectangle

Admin
Rectangle

Admin
Rectangle

Admin
Rectangle

Admin
Rectangle


1Al HEART CALIBRATION CO., LTD 2 | THAI HEART CTAI.IBR.ATION e

CERTIFICATE OF CALIBRATION Certificate No:  C0-1607008125 Page 2 oftotal 2 pages
Certificate No.: CO-160700825 Page | oftotal 2 pages Reference Method:
= The calibration method used was CP-177 based on an in-house method.
Customer WATER ANALYSIS CENTER CO., LTD. = This certificate can be traceable to the national standards, which is realized the shown measurement units aceording to
1/94 Moo 5, T.Kanham, the International System of Units (81 Units).

AU-thai, Ayutthaya 13210
Reference Standard :

(& ivity Meter Meterial Batch Value Lot Number Due Date Traceability
151 pSie 101901 1. 23, 2025
Mapnfactier;:  EHIECH Wladet CanZn Conductivity Standard Solution Lo SP101018 014320, SCP Seicnce
Serial No. 2657889 D No. WWL 0136 1411 mS/em S241111016 May 23, 2026
Description - Remark: This certificate is traceable to the International System of Unit (S1 Unit) through:
= BCP Science.
Environmental Conditions Ambient Temperature: (20+£2)°C
Relative Humidity: (504 10) % Measurement Results: (Probe Serial No. : 93X219065)
Ammospheric Pressure: - Cunducé::]:ry'smndlld Meisured Value . " i iy (£
Calibration Location Jayhawks Laboratory (CL&GL) i
Received Date 16 July 2025 151 pSiem 151.4 pSiem -0.4 pSiem 2.5 pSiem
Calibration Date 18 July 2025 1411 mS/em 1411 mS/em 0.000 mS/cm 0.0051 mS/cm
Date of Issue 18 July 2025 Note:  Adjustment points : 151 pSfem 1,41 ImS/em
Condition of Artifacts Used conditions but can be calibrated
_ The above reported inty of is the expanded inty obtained by multiplying the standard
3 uncertainty with the coverage factor k = 2,00, providing a level of confid pproxi ly 95%.

Checked by Approved by
() {Krisyosl K. ) () (SakdaY.) ( Dr. Ekachai Puttitwong ) - End of Certificate -
() (PatiphanK.) (/) (OnnapaP.)
( ) (Pongsak H.) ( ) (Nitiphong K. )
() (KanungC.) ( ) ( Nonthachai K. )
() (PramongP.) () (NoppolP.}

= mm Inctech Metrological Center Co.Ltd. — mm Inctech Metrological Center Co.Ltd. SN, =

-1'0 39/1 Soi 82, Sukhapiban 5 Rd, O ngoen, -I'c- 391 Sai 82, Sukhapiban 5 Rd. O ngoen, — h

- BB Saimai, Bangkok 10220, Thailand - W Saimal, Bangkok 10220, Thailand @'@‘ |ACCAEBITED
Tel. (662) 909-8820 (Auto 10 knes) WWW.IMCI com Tel. (662) 909-B820 (Auto 10 ines) Www.imcinstrument.com ”’q,ﬁ:;\ T ————

ISONIEC 17028

Certificate No. : MT25-5845

=g . . Page : 2of2
Certificate of Calibration Functon T b Rosuk  : Wihouadusnen
Callbration point 20 °C Resolution : 0.1 'C
Certificate No. : MT25-5045
o — Page : 1of2
Customer : Analysis L Lid. Calibration Uncertainty of
Address + 184 Moo 5, Rejana Industrial Park, T.Kanham, A.U-Thai, Ayutthaya 13210 point Vermpan flIC et each poskioe (5] mum:ml
(*c) Chi [ Ch2 [ Ch3 [ Cha4 | Ch5 [ Ch& | Ch7 | Ch8 | Cho (#-*C)
+ Refr Order No. . 250325 20 19_910|19.aas|zn.|n7|an.oenlzu.o|a[|s.m|zo.m]zo.zts]1a7m 0.32
Manufacturer : BT Metrology Co. Lid. Received date  : Aug 01, 2025
mm : :f“mL Callbration date : Aug D1, 2025
$AT 00 Environment Condition ;
Tl‘l:MnNo. © WWL 0043 Temperature 1 (254-10) 'C
Fhice, = i Hurmidity i (50+-30) %RH
Method : C were using in-h ieati CP.MT-008 According to
p with LXI Data A Switch Uinit with sensor. The calibration methods
basad on Euramet Calibration Guide No.20 - gul on the of Satting Overall
andfor Humidity Controlied Enclosures. temperature | Temperature | stabllity | uniformity | variation
(el (*c) (#-*c) | ('C) (c)
Reference Standard Instruments : 20.0 20.0 0.08 0.60 0.60
Model Serial No, Certificate No, Due Date
LXI Data Acquisition Switch Unit with Sensor 349724 MY45028022 MT24-8770  Nov 22, 2025
The effect that the result relate only to the items calibrated. It was found accurate as shown on date and place #1 Lower Left Front
of calibration only. #2 Lower Right Front
y ©  This are to the System of Unit (S1), through #3 Lower Left Rear
National Institute of Metrology Thailand { NIMT ) #4 Lower Right Rear
#5 Upper Left Front
#5 Upper Right Front
#7 Upper Left Rear
The reported exp of #8 Upper Right Rear
providing a level of confidence of not less than 95% #9 Geometric Center
UUC* = Unit under calibration
w— - Sen i e f e e e
the at the and same time.
Issue date © g vl Overall = af value between the and any time.
Stability = One half of the af P atany one probe.
This shall not be d other than in full except with the prior written
approval of Inctech Metrological Center Co.,Lid 000
Rev.03/ Fab 2024 FM-MT-013 w03/ Fob 2024 FM-MT-013

NANUIN Y-2
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Professional Calibration & Services Co., Lid.
50838, 50880 gt Jyeetho, Th
1

Certificate of Calibration

Certificate Number + PL26147125 Page 1 of 3
Control Number + PCAL165992 e
Customer Contral WWL 0219 @".‘ﬁ@ ]
Description DO Meter
Manufacturar : Y8l
Maodal + Y8 4010-1W
Serial Number 1 22091049
Customer : Water Analysis Center Co, Lid
1/24 Moo 5 T.Kanham A.U-Thal Ayutthaya 13210 Thailand
Date of Receipt ¢ 13-May-25
Date of Calibration 1 13-May-25
Calibration Location : Physical Laboratary

Environment : Temperatwe 20°C ¥ 2°C
: Relative Humidity 50 % *20 %
: Cafibration Procedure Number CP-PL93

: See data attached

Calibration Method
Calibration Resulis
The reparted uncertainty is based on a standard uncertainty multiplied by a coverage factor
k = 2, providing a level of confidence of approximately 5%

This certificate is issued in accordance with ISO/NEC17025 and the conditions of accreditation

granted by the Accreditation Body which has the

of the laboratony
and ts iraceability 1o recognized national standards and 1o the units of measurement realized at
the comesponding national standards laboratory. The results relate only to the item calibrated.

This certificate shall not be reproduced other than in full excepl without the prior written approval

of the Head of Calibration Laboratory of Professional Calibration & Services Co., Lid.

Calibrated By

Authorized Signgpire
17-May-25

cryoic R, Bus

Professional Calibration & Services Co., Lid.

Calibration Report

CertificateNo.:  PL26147/28 Page: 3 of 3
Calibration Results
Dissalved Oxygen Calibration
Description of Meter - Range 1 010 50 mg
= Resolution = 001 mgd
Description of Electrode = M = YSI
- Muodel : Nia
= Serial No. 1 22A105587
- Type : Electrochemical (Membrane)
Calibration Point Standard Value UUC Reading ULIC Emmor Unceriuinty {£)
0 mgi 0.000 mg s 008 mgl 0,08 mg/l 0,027 mg
8 mgl 8517 mel 845 mg 0,07 mgl 0.037 mgn
9 mg/l 9,036 mg £96 mg/l -0.08 mg/l 0037 mg
Notes ¢
13, Calibration results that carry the double asterisk (**) are not aceredited, Calibrations marked as such on this Centificate have
been included for completeness.
-End..

nayok Rel

Calibration Report

Certificate Number :  PL26147/25

Professional Calibration & Services Co., Lid.

Page 2 of 3
Equipment Standards Used

]T_‘ Description | SerialNo. | Traceability to Certificate No. | Cal, Due Date
Platinum Resistance Thermameter 1036223 ANAB : AC-2580 EL24012724 1T-dun25
Zero Oxygen Sohdtion Set = NIST S008024 5-5epae
Distiled Water = B5G D1500310724 H-Ie26
Documenting Process Caliorator 779005 ANAB | AC-2560 EL11787725 06-Mar-28
Humiazy/BarometenData Recorder ALBI01E ANAB : AC-2590 NSC EL35266/24, 16-Jul25

Calbration 0008 24P2620

Condition as recelved : Normal
Definitions :-
* ANAB - The ANSI National Accreditation Board
* NIST - National Institute of Standard and Technology

* BSG - Bangkok Science Center Co,, Lid
* NSC - National Standardization Council of Thailand

= mm Inctech Metrological Center Co.Ltd.
[ B 39/1 Soi B2, Sukhapiban 5 Rd. O ngoen,
- W Saimal, Bangkok 10220, Thailand

Tel. (662) S09-8820 (auta 10 lines) www.imcinstrument.com

Certificate of Calibration

Certificate No. MT25-T680
Page : 1eof2

Customer Water Analysis Center Co., Ltd.
Address 1/94 M.5, Rejana Industrial Park, T.Kanham, A U-Thai, Ayutthaya 13210
Description Hot Air Oven Order No. 374625
Manufacturer Termaks Received date Nov 11, 2025
Model : TS8136 Calibration date Newv 11, 2025
Serial No. : NA s
Identification No. WWLOA0 Temperature {25+-10) *C
Calibration Place Customar Laboratory Humidity ( 50+/-30 ) %RH
Calibration Method Calibration were conducted using In-house calibration procedure CP-MT-006 According to

with LXI Data A

Switch Linit with sansor. The calibration methods

based on Euramet Calibration Guide No 20 - guidefines on the Calibration of Temperature

andior Humidity Controfled Enclosures.

Reference Standard Instruments :
Instrument

Data Acquisition System with Sensor DAQSTOA

Model Serial No.
MY58029872

MT25-5654

Due Date
Aug 15, 2026

The effact that the result relate only to the items calibrated. It was found accurale as shown on date and place

of calibration only.
T This ang ble to the
National Institute of Metrelogy Thailand | NIMT )

The raparted inty of
providing a level of confidence of not less than 85%

Calibrated by :

This. shall not be

System of Unit (SI). through

Issue date™

approval of Inctech Metrological Center Co. Ltd

AIANUIN SU’3RW 03 / Feb 2024

other than in full except with the prior written

FM-MT-013
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= mm Inctech Metrological Center Co.Ltd.
-I'c- 39/1 Soi 82, Sukhapiban 5 Rd.. O ngoen.
- W Saimai, Bangkok 10220, Thailand

Tel. (662) S08-B820 (auta 10 lines] Wiww.imcinstrument.com

ACCREDITED

Calibwation Cert, # 16840}
OV 1Tezs

ilac-mrA

Certificate No. MT25-TE80
Page 20f2
Function Temperature measurement Result ‘Without adjustment
Calibration point 103, 104, 180 *C Resolution : 0.1 'C
Calibration " Uncertainty of
polnt Temperature of UUC* at each position ( *C ) meaturement
(*c) Chi [ Ch2 | ch3 | Cha4 | ChS | Ché | Ch7 | Ch8 | Chg (#-*C)
103 103.394| 103.086(103.282{103.370{ 103.021| 103.002| 103.430| 103.048) 103.320| 0.56
104 103.700| 104.052[ 104.318]103.740] 104,025( 103.937| 104.211(104.039| 104.315 0.44
180 180.264| 180.029]180.271|180.338| 180.115| 180.110| 180.101| 180.186| 1B0.055| 0.44
Setting Overall
temporature Temperature | stability | uniformity | variation
(¢ {'c) (#-"C) (*c) (e
103.0 103.0 0.45 0.65 0.89
104.0 104.0 0.30 0.82 0.80
181.0 180.0 0.32 0.64 0.78
s S
-~ g #1 Lower Left Front
o war Pl #2 Lower Right From
_ #3 Lower Left Rear
. #4 Lower Right Rear
#5 Upper Left Front
aad #5 Upper Right Front
" #7 Upper Left Rear
#8 Upper Right Rear
#9 Geometric Center
UUC* = Unit under calibration
= i and Minimum dil of at any probes and
the at the ref and same time.
Overall = Di of value between the maximum &nd minkmum any time.
Stability = One half of the of atany one probe
000~
Ry 03/ Fab 2024 FEpT R
Certificate No.: C01253561
Page: 2of 2
Calibration Results:
Without Adjustment
[Eccentric Emor: Weight to be 173 or 1/2 of Maximum capacity, taken from the centor of the pan as a zero reference.
e £ Hominal Test Value 100 ta)
2 Refarance Pints (g)
() B
H A B 1+ D E
| J - 0.0001 0.0001 0.0000 0.0000
D i of the standard deviation of weighing balance., Readability 0.0001 (g)
Nominal test value (g) Standard Deviation
20 0.00004
200 0.00005
Error of indication frem nominal or mass value., 0.0001 {g)
Mominal Value | Conventlonal Mass Displayed Value Ermor of indication Uncertainty
k
(@ (g} (g} (@) (xg)
1 1.00001 1.0000 0.0000 0.00010 203
2 2.00001 2,0000 0.0000 0.00010 203
-] 5.00002 5.0000 0.0000 0,00010 203
10 10.00001 10.0000 0.0000 0.00011 202
20 20.00001 20.0000 0.0000 0.00011 202
50 50.00001 50.0000 0.0000 0.00012 2m
70 70.00002 70.0000 0,0000 0.00015 2.00
100 99.99991 100.0001 0.0002 0.00017 2.00
120 119.96062 120.0002 0.0003 0.00021 2.00
150 140.99892 1500004 0.0005 0.00023 2.00
200 200.00002 200.0008 0.0008 o.o0028 2.00
The End of Certificate
Wi Ry o Tulal avie
Dwiir Tachnokogy Limbad

243 e Svber e s T 1280
430 Sukivamet Fisad. langahah, Prvssanong. Basghck 10260
Prone +18 2615 7000 Emal

Desivering Growth - in Asia and Beyond,

CAL-FM-CO1-15; 30 Jun 2025

AIANUD

&= DKSH

& Certificate of Calibration

WSCTH- N-lrﬂh
El Balance Certificate No.: C01253561
Manufacturer. Sarorius Job No.: WO-00096348
Model: BL210S Issued Date: 02 December 2025
Serial No.: 15808131 Page: Tof 2
IDNo.: WWL 022
Condition of the flem:  Nomal
Custormer: Water Analysis Centar Co., Ltd.
1/94 Moo 5, Rojana Industrial Park, Rojana Road,
Tambol Kanham, Amphur U-Thai, Ayutthaya 13210 Thailand
Condition: 5'C + 06°C
Relative Humidity 55 % + 09%
Calibration Place: Water Analysis Center Co., Ltd, { Wanadaad )
1/24 Moo 5, Rojana Industrial Park, Rojana Road,
Tambol Kanham, Amphur U-Thal, Ayutthaya 13210 Thaitand
Calibration By: Mr. Anusomn Jitborikhan
Calibration Date: 02 Decamber 2025
The Method Used: In-house methed, CAL-WI-47, based on UKAS Lab 14
Traceability: This certificate Is traceable to the S1 Units maintained by National Institute of Metrology
(MIMT), Thaitand through DSH Technology Co., Ltd. Certificate No. C02251333
Person in charge Authorized signatory

‘This certificate is msusd ihe units of measurement according 1o iha Inssmatonsl Syssem of Units (S, H provides Fracastilty of meassremant to
Inteenational o natcral standard of other cogrized national standard Iaboratories.

These resslis may b atiecied by deviatons from speciied condions. The results retale onky b e lams tesid, caltrated o sampiod. Tha fapor shall
ot ba maproduced axcept in 1l witkul apsroval of DKSH Technology Limbed.

i Remctiry eaTuTall e
DHSH Tachnalogy Limied

PRV G e T AT 10360
433 Bubburreen Roe mitarcrs, Banghck 10340

Phone: o8 2000 000 Emad

Delivering Growth - in Asia and Beyond.

CAL-FM-CO118: 30 Jun 2035

J CERTIFICATE OF TEST

Report No. : 25-1325-001
Issue Date 17 October 2025 Work Order No. : 25/1325
Water Analysis Center Co, Ltd
1/%4 Moa 5, T.Kantham, A U-Thai,
Ayutthaya 13210
16 October 2025

Customer Name

Date of Received

Date of test 16 October 2025
Instrument Details : Description Biological Safety Cabinet
Manufacturer MICROTECH
Model VE-T
Serial No. os72
1D No. WWL 0084
Class / Type : Class Il fAZ
Location : vipnfiRmamaaBy

Test Method This equipment was performance test by procedure is according t ration

EN 12469 : 2000 Biotech

procedure no. CWI-BSC-01 compliant 2y performance
criteria for microbiological safety cabinet and AS 1807.23 : 2000 Determination
of intensity of radiation from germicidal ultraviolet lamp and NSF/ANS! 49

Biosafety Cabinet : Desing, Canstruction, Performance, and filed certificate

Environment Conditions :

Temperature : Area Monitoring between 15°C to 40°C
Hurnidity : Area Monitoring between 309RH to 85%RH
Line Voltage Area Monitoring 220 VAC = 10%

Traceability of Measurement :

This certificate of calibration documents the traceability to national standard,

which realize the unit of measurement according to the International system of
(51}

Callbrated by Approved by :

l This cerivficate: may not, be reproduced other than in full except with the prior wi

Crystal Calibration Sales and Service Co., Lic
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A5/48 Soi Salsthammasop3], Salathammasap R,
Salathammasop, Thawewatthana, Bargkok 10170 Thailand
Ted - 0-2008-8474-5 Fax : 0-2408-8477 Email | info@arystalcal com was.crystslcal.com

, REPORT OF TEST —I

Report No, : 25-1325-001

Issue Date : 17 October 2025 Work Order No. : 25/1325

Details of Reference

1. Reference Standards Instrument

No Instrument Model. Serial No./ins No. Certificate No. Due Cate
11 Therno ansometer aag BITETRAL TTH-0- 186567 01 October 2026
12 Aetosol Photometer 2 28056 STA25/1025 01 October 2026
13 Lux meter uT3els (222095023 MTE250301-1 16 June 2025
14 UVC LIGHT METER Uy-37050 QoTTES3 COP2SOD20EA 13 March 2026
15 Sound level mater a5 30BIISAB/203 MTE250356-1 5 July 2026

2. Certificate traceable 1 This centificate traceable 1o The intemational System of Lint refer to

1.1 Techmaster asia (Thailand) Co., Ltd. ANAS AC-1736.08

12 Paticle Measung Technicque Co., Ltd

13 Ming Deng Metrology Senvices (Thailand) Co., Ltd., ANAB ACT-2515
18 Electrical and Electranics instiute.

L5 Ming Deng Metrology Services [Thailand] Co. Ltcl, ANAB ACT-2515

3. Condition of item = Mormal
| Part 1 Velocity test performane ]
1. Downflow velocity test

I

|

| “T“—‘ - LE T L8 _#_:D'ﬂﬂl

o £ L
= t

05795 Soi Salathamemasop3i, Salsthammasop Fd.
Salathammasop, Thawewatthana, Bangkok 10170 Thatand
Ted ; -2008-B474-5 Fa - (u2808-8477 Emall : infogerystalcal.com www.orystalcal.com

CRYS CALIBRATION SALES AND SERV
85/48 Sol Salathammazap3l, Salathammasop Rd,
Salathammanop, Thawewatthana, Banghok 10170 Thailand
Tel : 0-2008-8470-5 Fa 1 D-2008-847T7 Ernail | infogarystalcal com v crystalcal com

REPORT OF TEST

Report No, : 25-1325-001

Issue Date 17 October 2025 Work Order No, : 25/1325

1. Downflow velocity test (continued)

Turn the MSL on. With the anemameter inside the MSC, make air velocty measurement in the horizontal plane
S0rmm to 100mem above the top edee of the front aperture, Make measurement over a period at Least 1min in each position
for at loast eight positions, ramely four along a line 1/8 of the depth of worling space forward of the rear wall and four slong
a Une same distance behind the front window. Ensure that the measurement are spaced along these lines at 1/E and 38
af the width of working spéce from both the Left-hand and right-hand sides (Refer to EN 12065.2000 . G3.2 page 36

Alr velocity measurement (mis)

when ; size of cabinet No.l | Bo2 | Ne3 | No.8 | Ne.S | Nok
p W=widthis 1Em 0.3 033 0sa 037 033 033
D =depth i 0.65 m Ne. 7 No. 8 MNo. § Ne 10 | Ne.il | Me. 12
l o03a 035 03 036 036 03y

& = distance from frot 1625 mm B = distance from wall 225 mm € = distance of measurement £50 mm
Acceptance criteria follow up to EN 12469 ; 2000 (Table H.1)

Mean Minkmim Maximurn = 20% of Mean
Downflow velocity (m/s} Diownflow velocity (m/sh Downflow velocity (m/s) Downflow velocity (m/s)
o3 033 0ar 027 w0 a1
*Mean downfiow velocity 1o achieve product protion in method EN1226% specific range 025 mvs 1o 0.50 mis
of test result ofenizees || pass |
2 Inflow velocity test

Laboratory used altemative method messured by therms snemometer b opening sash window screen 3 inches (Témmi
&nd instsllation therma anemomaeter from the top window L5 inches [38mim) and moved therme anemometer coverage ares
In herizontal measured inflow velocty point to point distantce & inces (100mm), fflow velocity in report i correct value by
coerection factor for B windaw (sstimate and / or refer 1o factory factor)
Pasiton of measured inflow velocity (mys)
1 (2] s]a|s[s[7]8[s|w]ul2]13]]1s5]16]17]18
= O EEE  E R I I I I N I I O

EN 12469 Recommeda!
Man 590 | Judment refer to EN 1264
inflow velocity (m/s) Specification (m/s)
045 2 040 Pass

praduct pration in method EN12669 2 0,80 mJs refer 1o table H1

8548 Soi Salathammascpdl, Salathammmanop Rd.,
Salathammasop, Thawewatthana, Banghok 10170 Thatlard
Teh | 0-2008-8478-5 Fax : (-2908-8477 Email - infoerystalcalcom www.erystalcal com

REPORT OF TEST ]

REPORT OF TEST —I

Report Mo, : 25-1325-001

Issue Date : 17 October 2025 Work Order Mo, : 25/1325

| Part 2 HEPA Filter Leak test performane ]
HEPA Filter leak test by the aercsol challenge at 3 sutable location on the upstream side of HEPA Filtes, sea and

CONSIrUCTon joints to be tested Ensure that the challenge aencsol concentration , Measure the averape upatiearn aerosol
than scan the side of the HEPA Filter by passing the aercsol detection probe slightly overlapping
over the entire surface of the HEPA Fitter (Refer 10 EN 12069 D)

Detadl of the PAC test performance
PAD Concentration on upstream side of HEPA is 0 g

Downstream measured by aerosol photometer calulate ratio of concentration
Main HEPA Filter (%) | Exhaust HEPAFilter ()| Pre HEPA Flter (3% )
[ | 0005 | WA
* Acceptance criteria The sk should be nat mare than 0.01% of the specific before the filtes refer 1o EN 12669 0,3 (x),

Main HEPA Filter disgrams
Leak position

M Media leak position  H : Maximym leak position X : Gashet leak position

Exhaust HEPA Filter diagrama

Leak pasition
imnmmdun
| Pass |
[ M : Media leak position  H : Maximuen leak posiien X - Gasket lsak position

Mean of measured Mean of messuied dudgment
Accepting criteria
Background sound Level (dBAT sound level (d8A) Refer EN 12060
— a1y 61T Less than 65 dBA Pass

Report No. 1 25-1325-001

lssue Date + 1T October 2025 Wark Order Mo, : 25/1325

Part 3 Alrflow smoke pattern test performance
The aiflow smoke patiem is verfication for check cabinet on werking area air velocity in cabinet shall be not escape
from cabinet to the rmom.

1. Downflow pattem test 3 Pass
2. View screen netention test H Pass
3. Work opening edge retention test 1 Fass
4. Sash / Window saal ] Pass

Part & Site installation test |

1. Alrflow visual alarms shall be to indicate when 20% loss exhaust volume within 15 5 1 Pass
2. Sash alarms raise the window sbove 1 inch (2.50m) from working postion 1 N
3 Exhanust systern alarms for cabinet has the function properly i Pass
4. Flectrical leakage and ground circuilt resistance test (1 not circult Leakage) : Pais

* site installation refer 1o NSF/AMG! 29-2008 section F.7 and F.B

| Past § Cabinet Intergrity test (For BSC Class || type A1) ]
The Bio safery catinet refer test leakage of intermal pressuie 250 pa from manormeter or difference pressure sauge or
using soap solution 259/ in tepid distilled water it not bubble in joint and gashets, Hower using difference pressure gauge
increasing pressure into cabinet estimate S00pa hald the time 30 min the pressure has o decesing not least 10%
The part 5 cabinet intergrity test laboratory will be ckeck when cabinet new installation, repare, change or remave
HEPA filter and relocate to new lecation

1. soap test check and visul bubbles WA
2. pressure in cabinet not least 10% t MiA

Part 6 sound level test
Measured by the sound meter is placed 1m from the front of the cabinet. With the cabinet nunning. 2.3 readings will
Ibe taken for different duration”s (10 and 30 secl.

bess than 65 o84 refer to EN 12465 AS o not excead T0 d8A refer to NSFAANSI 49 F
ol maazured when tum off the cabinet
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\ ] 6 Master Calibration Co.,Ltd.

4 MCAI $47 Soi Rarchad 2, K Samsennok, Khet H Bangkok 10310

Tel. ; (02) 274 29789, (02) YT4I9878 Fax : (02) 274 2518, (02) 274 2959

MASTER CALIBRATION CO.LTD.

Website | www mastercalibration.com E-mail - calibratews mastercalibration com

J REPORT OF TEST

Report Mo. : 25-1 001
issue Date aber 2025 Work Order No. :
LIQUID BATH
[ Part T lllurnination snd UV test perfermance
Wumanation and Uit L] 2 the work surface and cover uy RTINS
g CALBRATION 8143
ux meter and LVC meter at any pos size of cabinet Page 1 673
,.3.[ Certificate No.: MC 2514415 e
r r . whe gﬂ“‘}.
T T | S
: i I . Customer ¢ Water Analysis Center Co., Ltd,
I i Ce 1/94 Moo 3, T.Kantham, A.U-Thai, Ayutthaya 13210,
[ i
= ‘I'J o= ‘Iz" =1 Reference Job No, 2871 Received Date ¢ 12 December 2025
Description 1 Water Bath Resolution : dl°C
Manufacturer . ESSTELL Model : EWB-122D
= = Serial No. © 20180508122 0. Ne. ¢ WWL 0214
LV o o g ] Marking = Additionally for the purpose of idemtification by this laboratory a label marked
with this certificate number { MC 25314415 ) has been attached to the case.
J Mumination measured report a1 any position (Lux) 2 ” it J :
I T Method  In-House calibration procedure MWI-T-029 this method is base on
[ n T 2 ] ¢ | s | e | 7 [ 8 | o | | n [ 12
[ | ] - R 5 ] ASTM E 7152007 "Liquid Bath".
Location of Calibration © Water Analysis Center Co,, Lid. ; Laboratory,
v Sonditions  © Ambieit T £(25.21025.6)°C
Wiesns 6 Rlurination &t AdSptainos 6f Murninitin Judgment Environmental Conditions  : Ambient Temperature : { 25.2 10 25.6 ) °C
work surface {Lux) (Lux) Refer EN 12496 Relative Humidity : { 49.0 10 52.0 ) %

562 Date of Calibration + 12 December 2025 Date of Issue 116 December 2025

62 Pas

# Criteria average not Less than 750 (ux refer 1

Uttravioet radiation mieasured repart at any position [ywicm)
v [ 2 [ s [ e [ s ] e[ 7] e[ 5 [ ] un]aw
s |z |m[olm]m[wl[w]m[w]lw] = Chiccked by : Approved by

Mean of Alumination at Acceptance of flumination Judgment ( Calibration Engineer ) (Technical Manager)
work surface (uW/om') (uW/em’) Refer to DMSC i
ettt ididenll L i The are for a confidence probability of 1y 95%
155 » &0 Pass
This certificate is issued in accordance with the conditions of accreditation granted by the National Standardization

IMSC 15BN 97

* hocer e’ refer to

= OMSC is Departme:

S Council of Thailand-Office of the National Standardization Council that has assessed the measurement capability of
of Pubilic: Heslth the laboratory and its traceability to recognized national standards and to the units of measurement realized ar the
corresponding national standards laboratory. This certificate may not be reproduced other than in full except with the
prior written approval of Master Calibration Co.,Ltd.

fres cor

~END— : PAGE &/ [MCF-Q-077 ; Rew ; Date : 22/04/2021]

MCA 547 Soi Ratchadanivat, Kwaeng Samsennok, Khes Huaykwang, Bangkok 10310 p 47 Soi , Kweaeng 5 . Kbt Husykwang, Bangkok 10310
L Tel. : (02) 274 29789, (02) T742967-8 Fax : (02) 274 2518, (02) 274 2989 MCAL Tel. - (02) 274 2978.9, (02) 2742987-8 Faox  (02) 274 2518, (02) 274 2989

pescom E-mail : calibraseiomanercalibration. com MASTER CALIBRATION CO LTD. Wiebsite | www mastercalibration com E-mail : caliwated@mastercalibration com

MASTER CALIBRATION CO,.LTD. Websire * woww masce

Certificate No.: MC 2514415 Page 2 of 3 Certificate No.: MC 2514415 Page 3 of 3

Reference Standard Instrument 2. Result of calibration :

Deseription Certificate No.  Serial No, Due date Traceable thru T sy A ¥ Test
e Ty - < o Rk AN 5 Indicating Uncertainty
Data Acquisition/Switch Unit MC 2503071 MYS9002240 17 Mar 2026 MCAL . Measured Temperature (°C) at Spread Locations
s perature e
With RTDVID. No. 10/1 to 10/5 tmperature of measurement
*=C) #1 #2 #3 4 Ref, #5 =)
Traceability 45.0 4438 44.53 44.62 44.56 44.50 0.30
The measurement standard traceable to the international system of units (S1) through certificate as mentioned above Chamber Characterization Result
- Desired Controller icati Temy Temy Overall
1. Calibration Procedure:
Temperature Temperature Temperature Stahility Uniformity Variation
This I was calibrati ding to ASTM ET15 - 2007 by comparison with calibrated sensor under =6 ) =) #°C) =C) C)
no boad condition. The sensor were placed on five points and located one sensor in each of the eigh comers of the 44.5 45.0 450 0.66 079 1.45

chamber and was away from the each wall of 5 cm to 10 em. And placed the five sensor within 2.5 cm of the
gecmetric center of the chamber The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
s i : -2 i Svel 0 cimately 95 %
Temperature Unifarmity - the maximum difference of measured temperatures at any sensors and the factor k= 2.0, providing a level of confidence of approximately 95 %.

d at the location which are observed at the same time or at as close an Thix zeriiflcate will sertify of the callbeated squipouent only;

observation time as possible to & ine the temp pattern or | ity within the chamber under

i . ; End of Certificate
steady state conditions. The reference sensor should preferably be located at the geometric center of the chamber.

Temperaiure Stability - one-half of the greatest maxi iff of measured temy atany ohe
SENSOT.

Cverall Variation - The Diffe of the maxi and minmum d temp hrough
observation.

= Overall Ambient Temperature around the

|:‘:|' Chamber veriation : 0.4 °C

= Overall Line Voltage variatior 0.0V

oL
P 4 R F
/ = Chamber Size (W*H*D): 50 cmx 12em x 30 cm
o
¥

- Water Level : cm

Checked by @ Checked by :

[MCF-Q-077 ; Rew.6 ; Date : 22/04/2021] [MCF-Q-077 ; Rev.6 ; Date - 22/04

AIARNUIN Y-6
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— Master Calibration Co.,Ltd.
- MCA._ 547 S04 , Kwacng Kbt m&.,\ 10310

Tel - (002} 274 20789, (02) 27429878 Fanc 1 (113) 274 2518, (02) 274 2980

MASTER CALIBRATION CO.,LTD.
Website © E-mail : calibrates com

TEMPERATURE
CONTROLLER ENCLOSURES
porpltiAli
Page | of 3
Certificate No.: MC 2514417 5&_‘2‘;‘@‘

g

Customer Water Analysis Center Ca., Lid.

1/94 Moo 5, T.Kantham, A.U-Thai, Ayutthaya 13210,

Reference Job No. o 25-2871 Received Date  : 12 December 2025
Description ¢ Incubator Resolution 0 B e

Manufacturer ¢ Memmen Model 1 IN260

Serial No. + D619.0170 1. No. : WWL o192

Marking : Additionally for the purpose of identification by this laboratory a label marked

with this certificate number { MC 2514417 ) has been antached 1o the case,
Method ¢ In-house calibration procedure MWI-T-033 this method Base on

TLAS G-20-1/02-08 "Temperature Controlled Enclosures™,
Location of Calibration : Water Analysis Center Co,, Ltd. ; Laboratory.
Environmental Conditions : Ambient Temperature : { 24.4 to 24.5 ) °C

Relative Humidity : { 62.0 to 64.0 ) %

Date of Calibration 12 December 2025 Date of Issue : 16 December 2025

Checked by Approved by :
Al

{ Calibration Engineer ) (Technical Manager)

The Saties ace Tor & conb bability of approx 1y 95%

This cenificate is issued in accordance with the conditions of accreditation granted by the National Standardization
Council of Thailand-Office of the National Standardization Council that has assessed the measurement capability of
the lat v and its bility to gnized national dards and to the units of measurement realized at the
COr ding national dards lat y. This certificate may not be reproduced other than in full except with the
prior written approval of Master Calibration Co., Ltd.

[MCF-Q-077 ; Rewss ; Dhate - 22/04/2021]

. M 547 Soi Rarchad K Khet Bangkok 10310
CAL Tel : (02) 274 2978-9, (02) TT4957-8 Fax : (02 274 2518, (02) 274 2980
MASTER CALIBRATION CO_LTD. Websise Bl cali o
Certificate No.: MC 2514417 Page 3 of 3

2. Result of cals

T A v Test
Indicating * Uncertainty
Measured Temperature (°C) at Spread Locations Uncertainty
Temperature oes not include
{°C) #1 ] 3 2] L) #h Lol HE Ref. 49 (B} stability, 2°C)
350 34.99 | 35.00 || 35.02 § 3491 || 34.88 || 35.00 || 35.03 § 3491 || 35.04 0.28 027

(*) : Non Accredited

Chamber Characterization Result

Desired Con Indicating Temperature Temperature Overall
¥ Stability Uniformity
i°C) i"C) ") (=0} °C) (*C)
35.0 350 350 0.06 0.21 0.29

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

factor & = 2.0, providing a level of confidence of approximately 95 %,
This certificate will certify of the calibrated equipment only,

End of Certificate

Ot

Checked by :

[MCF-Q:077 ; Rev.6 ; Date : 22/04/2021]

547 Soi Khet Banghok 10310
MCAL Tel. : (02) 274 2978-9, (02) 27429878 Fax | (O) 274 2518, (02) 274 2089

MASTER CALIBRATION CO.,LTD. Website : www maaercalibration.com E-mail : calibratedimastercalibrarion com

Certificate No.: MC 2514417 Page 2 of 3

Reference Standard Instrument :

Deseription Certificate No. Serial No. Due date
Data Acquisition/Switch Unit MC 2504974 US37033620 6 May 2026 MCAL
With RTD ID. No.2%1 to 29/9

Traceable thru

Traceab!

The measurement standard traceable to the international system of units (S1) through certificate as mentioned above

1. Calibration Procedure:

This Instrument was calibration according to TLAS G-20 by ison with
type T under no load condition. The Thermecouples were placed on nine points and located one thermocouple
in each of the eigh comers of the chamber and was away from the each wall of 5 em 10 10 em. And placed the

ninth thermocouple within 2.5 em of the geometric center of the chamber.

Temperature Uniformity - the i i of | at any sensors and the
d at the ref location which ase observed at the same time or at as close an
observation time as possible to d the pattern or b geneity within the chamber under
steady state it The sensor shou v be located at the geometric center of the chamber,

il of | at any one

Temperature Stability - one-half of the greatest
SENSOr,

Chverail Variation - The Difference of the maximum and minmum measured temperatures throughout

observation.

Overall Ambient Temperature around the Chamber veristion : 1.2 °C
Overall Line Voltage variation : 0.1 WV

Chamber Size (W*H*D) : 65 em x 80 em x 50 em

Checked by

[MCF-Q-077; Rev.6 ; Date : 22/04/2021])
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