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ST

USEMUILNVUVEERAALTD

AN 1.3.8-1 (fi8) N13dnn1svezvedlasinsiudagiu

1.3.9  szuuludlnaznasau

AN351891UUSSRUNANSENUR InABYl

Ysuuaudaensidlni
Hraadiliunisiasenisiiviinaanudeanislaliilisg 968.708 kvA Taglasuusnig
Tnifhannistuidiugiinig aanfilningesislesy
szuuang v
1) szuulniman
n1stiinagdreluiussgaddlassnmsniediundilaseng neudieidgnidaudas
Iolflaunn 1,250 kvA Bedsoguinmuuiniinumsfinuievesermslameuia ndfureuaiadlii
meluennns Aeudngluliiudng uwadngluldiman (Main Distribution Board: MDB) aneluvieaia3adiyliti

USUTUA19Y8991A15 MNTUI9eliiseluduneangln (Distribution Board: DB) Tukfasduuaiainns

= o a

Feilswavdunnadl

v Yo

- MDB $relwihsialugsganelndeniiiodnanszualwillviuuunidnsduas 8a
3197131 wuNaniu wungUievtn seuvdesainddudiusing 9 vesenans (Fufl 1-7) ssuvssusena
szuuUSuenia ssuuiauiuLar ssUUANFIuERY uanefannil 1.8.9.2

- EMDB (Emergency Main Distribution Board) Fasunszualuiihenn MDB 2z
Felririusieluduingliges SMCC ilednglnih WssuuguAuia Téun indosguinld (Guf 1) indes
guihinwanudu (uil 7) ssuuthiainde ssuussuiethii uasssuusntdulivedasinis @ud 1
sy wenaniddesieluiludseciaitludiusing 4 vesenmslutuit 1 e 909 7 sadeszuuans
fu 7 LLazizUULﬂ%‘IE’NQUﬁ”ﬁULwaﬂﬁdaﬂiﬂiﬂﬂﬁﬁ‘ﬁzuﬁ 1 gnuanay

Tassmsléfimsfinfeszsuutostunssualiituiuuiinadsmuauuudmansinihsnluta

(Main Circuit Breaker: MCB) Tiluflunsmunuangluliimanvedlasinisse

v
°
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2) szuulnindnsas

madassmsdnliiiedosiuinlifi (Generator) Fsindelinmelurenedodlifia (GEN)
dmsuiduunasiniihdsedunsdlnihfisrennnisiiiiniedadedliannsadelildumaasansld
Taeinseaidaluihazyianulassalui@ uazdnelwinludaunsgnelningnidu (Emergency Distribution
Board : EMDB) iiled18ldsaslifussuulnihdesaindludausineg vestuil 1 83 7 yufisiesaniau eq

a 13

LeNLsIAUNIABIVDwIFAR 1ATBIEUNT SEUUEYIAUIA TEUUTEUIEDINIA THUUANARUINGS SEUUANA

a

Tawans wazandusnis ssuuiiaiide Wudu Fafimnudosnsiniiimunyszana 302.26 kVA Tagms
Tassnsidenldinsostufalniird1sesuuuiiea (Diesel Generator) 4ua 400 KVA $1u3u 1 1A309 39
anansadsoslnihlduuussanas (600 X 24 /302.26) 31.76 Flus
nstlostusmifodmdursesiinlniihdsesiu madasinssareaeieafialdi
dsewenlfiawizandudu ndoufangunsainsaduanuieul’ dmsussuutestusadsounsiasd
wiasnelinagludeslunsaiifamaslngd lawnlaulndesainmnidu (Emergency Light) wazlaulnuans

Thennseenwazmmillignidu viheulaguunnes aunsaldaulaui 3 Falue/ase

n1saniiun1siutaguu

lassnssulninnsindneudiedigndouwdasiniinuwin 1,250 kVA neudrgluiluda
g wnadnglndiman (Main Distribution Board: MDB) meluvieaiasedlwiiiusinntiua1svesenas aniy

Feelnirsaludammaanelyl (Distribution Board: DB) Tufaztuve191as wazdnbniasoeniuiie b

d15999U19) VA 400 KVA 911U 1 1ATed uazlignidu Yszaneniansenans

i

wﬁauﬂaqlﬁ'] )

ﬂ']W‘ﬁ 1.3.9-1 sguulnivedasanig
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LR R RERR

Ingndu

AR 1.3.9-1 (siv) szuulniveslasinig

1.3.10 szuutesnuanfne

malasansledalifissuutlestusedsouazssuusumdanmeluenasisimeuia il
F1UALLDYARN el
1) szuudygyranfiouwnasiug
1.1 unaAuANsEUUd I aendalug (Fire Alarm Control Panel : FCP) uag

wrauanadyaudsvsndalugd (Fire Alarm Annunciator : ANN) 8gUSLINTUT 2 U9991A15L5ENETUA

° v o ¢ o | o 1% Naa ° & oA ¢ v a DA
‘V]’]‘WU’W]LUu’i!ﬂﬂu‘ﬁﬁ?mﬂqﬁiU-aﬂa@wﬂm%ﬁNL‘VW! Iﬂﬂll'ﬂﬁﬂ']i'ﬂ']\?']u ﬂE]LiJE]Q‘LJﬂiMLLNLWJLWﬁQVLMN IWLLﬂ sq@

NAKILIG LATDINTINTUATUY LaLLATEINTIITUAINTRU NRRRAIINTRIVT U IMUAL I liddale
Fandls Avzdsdyayauasiidesdyyiaiuneniuauauninzsdaainddss winldddwiidadsdy

A
¥ ]

srozaasll syuvazdudusdyaranfouludiusnaiifnm@sing waz/vsousiuduniouniumug

1.2 gUnsalidame

=

- ganALIe ( Manual Alarm Box Module) uaunsaludauvseing Jevlinmagad

nszanAsau newlediAsluaingnaua (Key Switch) dyaaazdaluiiuniniuau (Fire Alarm Control

[ !

Panel: FCP) t3psazdsdayanaelugunsaludamngmaslu (Fire Alarm Bell / Fire Alarm speaker) lng

1% v
o =]

MalAsINsIIINIsAnAEIniY 1.5 was Tuusnaloomadiu Julandll waguinasie 9 nelueinis
- 1psemTIduATu (Smoke Detector) Wugunsalnyinduaiuwuu THounaleseu
Tun1smsrdueumaiiinannisenludiisediauesiiudmenlawazlianunsasesiuiennlan vinli

v a v %

aunsonrndunmsindafdeldluszeriug Tnefassllulnadng Tosnadu nelufesingtaeynies
LAZWHUNGNGY L HBans293n® sieavinilu uay Nurse station usiu Tneideiinmmazdedynnaluiiug
AuAuLaEssalUgs Fire Alarm Bell

- 1A3DIRTI9TUANNTRU (Heat Detector) KuUATIITUSHINSLRY Vo amYdl
(Rate of Rise Detector) IngrAiasagyinnuifiofinsmaiiuvesgamgiguiudnnidadindy wWeines
vhauardsdayanallufiusseunsudideelds Fire Alarm Bell Tnevinsanselsluteeios Houfuie
yansunnd feafutes esadh oandenoimns Tssens seslnauinis Hesd ey uagvioainsay

Wuguy
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1.3 gunsaldsdryananioundsig

1%
a o

dedyanaudavedsing (Fire Alarm Bell) wuunszia azfnssgiuganauds

Y

L4

aunI

2) STUUNIYWAL Usznauaiy
2.1) 98U (Stand Pipe System)
HuelanginFoumsdihiuiundvunadungudnats 3/4 i 7 S 1 vie
fu Weuserudufuildaunasshiuidundnnsuenaians (FDC) vun Wusgudnans 65 adluns

2.2) é’ﬁﬁﬁULW&(Fire Hose Cabinet: FHC)

v
°

Usenoudeiseaedathdumasunaduringudnans 1.5 damfeumedai
Fuindsem 30 was uagiseaedmduindssiarremuiwuaduinguinans 65 fadiuns (2 1/2
ih) whenfndunTesiumAsuuuiiofio 1 wdes Tuusiass Tasimsinged FHC Vluustastusu 2 dredy
Usnalasmadunihdulandnuazdulandlv
2.3) F3uthuiwadsueneims (Fire Department Connector: FDC)
desuthnnsoduindsnsdifindafsy S1uau 1 %h vuadurngudnans 65
fioduns Aasslimeiuiiang Suanfnfumadusadielfsadumdadndsdagazan
2.0) thdsosuinis
melugnensiviodu 1 vie Fedosdaliiusinanidrsossumdslidosnd 54
anuafamssle 30 w1l Welmulumungnssnsrsatudl 33 lasssuuieidumdadunsdiedionds
uthdaldRuminiy i Amnsfeenuuuldmunuhdseafionsdumddly 86 gnuadiums Sufiveme
pfinguaneriisua lnefinishndaaiosguindumas (Fire Pump) ileguindngviadumas uasdreidgs
aedminduinds (Fire Hose Cabinet) uagdsdinmsfnduaiasguihinmanudu Uocky Pump) et
Snwanusiuluidurie
2.5) iwazLaammiﬁﬁmmﬂizaw%mwmaqLﬂ%‘aquﬁWﬁULwﬁa
wosguindumAsmunn 30 Bns/Aud 7 50 1. Fufeledesudfiwarunalsisni
25.50 KW Tnganniseanuuuiaiassudfisaduieiasguindumasly = 30 Kw vde 22.38 wssh
3) isesfuiwdsuuuiiofe

a

\A3RsAULINAIUULlaiia (Portable Fire Extinguisher) findslilugiani é’mwaaﬁax 1

v [
N v a (g

w3oa Tnemnduiistuau FHC duas 2 § (rdestumdailefioduay 2 1edoq) uenaniidafimsfiaiunios
fumdsdlefioviiaussgans CO, 1w 15 Yeudluvinaiidssdensifamadidiuasinudou 1w e
wn3adlyli

4) STUUAUWASIALUNRA (Sprinkler System)

Huszuuvhanlaedluif Wegumgfinneluosgeliulsanm 50°c vaoauiazuania
1Ja'aaiﬁﬁﬂﬁé“masjﬂmsluviaiﬂsaﬁﬂaaﬂmﬁuL‘wéq dlovaenuiunnuasiithlualuviedns ssiidya auss

mdaesmuaulimnuiniamadviiduln Tasmsfnssszuuineihsnluifasasounauitmnituiluud

Y ‘Ll‘Uaﬂ’eJWﬁ’]i

U
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5) Uulanillwl (Stairwell)
meluaaslsmeuaivulavdln 1o 2 us fe Tulavdn wastulavilil Fedula
nanuaztulanilaunsaaidssausenusnoiasiavunniglunaiUszana 10.11 wag 15.28 Ui
sy SwaziBeaagUlassd
- Gulawan (ST-01) Wutulaniglueians fruning 1.6 was lassasng vesduladu
ifarfullsivin 0.20 wims Yszguillavinannumdnmill fiaanmnting 0.90 s g¢ 2.0ins nieuiads
gunsaldsAuliuszgaunsalalaies dmsunisssuivemaneludulandn dalvidszuudneinia gl
WRaNEAINAYWIA TReNIN 24,200 CFM
- Fulanidlvl (sT-02) iutulanigluerans ni1e 0.975 wins Fudnad Usggitanunsn
Ungneuenainslilnenss Tassaduessulawdionsutulandn dmfuns ssusenadaliuiastu
fiossrusenafidagneuenoinsldlneduiisuduliiosnd 1.4 maauns
6) Uheuann1anillv (Fire Exit Light)
\Juthewanafinvindeaiuaziisndnus “Fire Exit” Midswasagsiousanuiliiiuls
Faraudlolidy lnesvidsdediunn 15 lwufuing Trefidnuuzifundes Stainless Steel meluussgnass
vigeaisauifiliuunnedvinmsalsiiiodunsesdnglnaneludiedusasifamdsing aunsalianuld
w3 Falue/as Diwmsnmsfadeuinaiulovily 306 uarlnamaduromniu neRadslfibusses
7) lWanidu (Emergency Light)
Fusilaildndsnunuunneiannsedsediaildum 3 lus faddivdnamaiuuey
tulaniln Tunsdlnlduindesasyinaudnlut@ Insdesuasainseanuiielfanunsoveadumaduld
8) theuantu
Antheuendunstunndu suadiaugs 15 wuiwesduihedewuas Insarlfuunnes
siamsalfiduaiesdelinelustuedurasiamdslannselinu Wumw 3 Hluyeds dumidia
Piusadnamehiulaviliynty
9) Unsuannisean (Exit Light)
Juthe3eaavonniesn awnsadslnaesludiduesduvaziiomaslvl Siundanis
fnsausnamtimstu-assulanilynuimesernislsmeiuna
10) WUULUAULHUEY
wanssiuisiidndagunsaifuindeineg Ussgniermaiilal Tnevdasinisagyhmsings
wuuwauusudsiana i duthenanadnlusnamihdndveausartu uasuinasegdmiuiosinguely
VIAVEE
11) WRUBNENWLALYATIUNA
11.1) 3a5una
svusllasamsianisadasumdasdenenenvillmidulsesred doedas 1 ads
Tnedalidansumanieglulasams Siufism 313 asrauns uwsiuileanidu 3 dau &

seaziduanaluil
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A 4

Wsumagedt 1 dwiudtheviniiviediieiilianunsatoauedls dosdwioly
i egymsduvthoranslameiute Araulsaus) Sui 158 maauns dmsusessuiiedie 40
Fos Fesmsiiuiiszana 84 manauns Ineliumduasneuta Sueglutesissemiadesdine da
fiudt 74 marans Wliddesndt 296 au dafuiuiidind 1 annsnsessudtae wwd wasweualdlsl
tosndn 336 AU (40+296)

wsumagedl 2 dwsugthefitiemdedaeds fulduinisialy wazyrainsues
Tnsanns fituil 85 msans dadugndgumenuia 15 mauns duivde 75 asrauns dnwdesl
sesfusaullagitag 60 Au Tagligtheiviemdesiodlduasdunliuine/fiiouen Whuduegseming
fuihessrissaduldliidosnd 200 au fafu fufidd 2 mussessuauldimun 260 au (60+200)

magail 3 dwuitae-fulduimailu-yasinsvesiasams il 70
psraunsinetouiuiidudmsudulduimauaziiaeuen sufyananns wanunsasessuldliidosndy
280 AU

Sy gnarumavedlasinisiomaaninsasesiulithe fnlduinig wwd wewa uas

wineululasenis Iilitleondn 876 au (336+ 260+280) Fafivamedmiuusssnsiamalulsaeuiadi

Tousziiiuly 873 Au

n13aiunislutagiy

lAsaN15uRIAIUANTEUUAY U amendsludl (FAC: Fire Alarm Control Panel) ua
unamuAnLansdyaasumieNuiiiAammnadind ( ANN: Graphic Annunciator) Tin1elusiastng
wazluoAsdalvdl gunsalidavsndaluduuuldile (Fire alarm manual station), gunsaldadesdayayios
ilaudamenasing (Fire Alarm Bell), Inséwvignidu (Fire Phone Jack),gUnsalngaaduau (Smoke
detector), szuudlasiutineg, szuvdiseniifumas, Wanszaetduimnas (Sprinkle system) (, sTUUAS
AULNRS , AFULNEY (Fire Hose Cabinet : FHC), sguuviady, sasuthduinas, m%aguﬁﬂé’mwﬁm 1304

sumdsiuuiieds (melud FHO), muniszylilusieau EIA dwgasiuaululasenis Jagtuiinsdewdy

USNUNIBATOAUNGILATINTG
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7 FHC (@angeneiuinds wazdunaidungs) uazdhouansisnisldgunsaldumas

n3adeyayauousie (Alarm Bell) kag LATDILTUNA \A39995993UAIY (Smoke Detector)

Tnglvilana (Fire Alarm Manual Station) PINTEAYUNGUNAIDALULIR

|8

73] 2026 A0 14551 i

\A3emTIaduANNToU (Heat Detector) wiaAUAL (Fire Alarm Control Panel : FCP)

A9 1.3.10-2 szuuieanusanny Aelulsanenuia

v
°
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2 sTiAn 2026 pan 1902 i

UrevenmaviilnluriesingUae
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anladumas NTIUNG
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1.3.11  52UuUsUaINIALaZNITIZUIERINA

n13atunslutagdy

1) szuudivennd

Tasesnsidentdnisufueinianieludiusigg veseiasiemdeslsusiniAwuunyae
nans (Central Air - Condition) Usznwnszuuyninfusiinssunenanudeudieainie (Air Cooled Chiller)
Tmein1sen1svianaduviniu 436 fuanudu ssuunsnannyuseneunie

- in3esviauiduviia Air Cooled Chiller ¥u1n 180 fu §1uau 3 Y0 CUERIE IR

CHILLER UStaaudu 1 98991A151594nenU1a walaneviedsoniaduluds FCU (Fan Coil Unit) dusna) 99

91A13
- szuuiAIeahAiu (Chiller) 1uu 3 Yo iieszuieauFauundIuUSueINAfteY
tuAaTivedans

[
@

_pidesdianidu urastundeusasiesiiuuenmeesiiedesdiauidu (Air Handler) finss
TuronA3es AHU, drurfesufuennavuadniidvwavhanudulsiiy 5 duanudu wldinsesdauby
wruluiiwau (Ceiling Concealed) nSawiinuaruladnaiu (Ceiling Suspended, Exposed Type)
WALLAAIULAINZ Ll

2) s2UUUsUBINARD KGN

svuuUfuernianislutiesinga vieresiifidnvaeiu Clean Room LWy a4 ICU NICU
Faduesdmsudnuiinonin Ireenuuuliinistosiunisunsvesvendelsn tnglvduiunsesernia
silafiee faursanseadelsals Tnsanzegedsluiuiifiiunuldilsafinde fMensannrusueinialy
sadliniosdiafes uarlinsfndeUszgaestu tiefudolsn dnaenainnisilinlsen druosiiauld
gouuefinideldine Tasunseenuuulildunansosenniafives (HEPA Filter) uazaruauauduenely
sadligeniwiosdrades ludmvewiosieiianmsadnsfindenisornia wu fuasldviaun fuaeta
Tsa fthelsaond WWudu azduualiinluiesiiidnuasiu Negative Pressure wariinissindelsnszun
Ozone (05) %38 UVC 33iUszuunsedeIn A HEPA Filter neuddegeangniguen

3) STUUTTUIRINA

dusvarunlifiszuuuSuainia 119lASINIS LR AR MALNSRARINAANTEUIBINIFLUUAY

' ¥ v '
a o o =

1 deszusamavariidnnsldveniu q lneuiinidnsindoinauiiossuserneldun Feunios wos
\Fu He1n$r oedneanuy Hoshludusing 4

wona il sruuszuganevedlasinisiildsunisesnuuuliiinnstiesfunisunsuens
veutelsn Inedalilssuunisnseadelsaieusssyusoinaanurasiidelsainsesanlldnisuen
9113 Feseasdensioluil

- izumaummﬂu’%qmé (Fresh Air/ Make up Air) sguuyIueine

wdesimsiuenmauigrsanaeusneinsifielidianniweiniaiia dusulsmeuia

e ldn19iANeINIALUUTIN WAllleea1nNeINIAN1EUe NI AMNNRATAINTUEY At 9INANYIT1LNAEYI
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n13 Pre-cooled \toangamgiinazarutudou lnsasd Pre-cooled AHU (PAHU)  fndalutiog AHU 1
i Tngdnnmaiiuemeauianssidesnindnsmumse sy Sygfnuaueians

- 33UUTEUIBDINAT (Exhaust AN iesainlueraisusiasiesinisniuaunis
uninsyarevanielsn Teesdinamuaumuiuenmdlusagiosliviity fafuernauisdiuazsiogn
srvrefislduoneinisiaenisléinanauinidn visldimannuussuuguivesirazan udausinan
Wiangau

a) matasfunisunsnszaneveadeddleiud

Hoannnisundnsrasvesdelsalussuuszuuuivoniawuriy finnnidouuaiide
33lowan duduuvaiiFefinuluduandeuiifertostuin Tnseranuldalulusssusnd wu dilu
NeLaay uiltdaaes uaziinfou sautenuluthildlddiausssund wu dilunefadu (Cooling
Tower) l#szunganufouvesszuuUivemaLuLmionats (Central Air - Condition) wilafifin1sszue

a

ANUTBUAIELIMTe Water Cooled Chiller 2991052 UUAINAINANNYUEN Lazilgamniiuszunn 20-45

9 Y

Y &

pernadoa sniadaufusruudn SedlanmmngauiifenuaiiSoaniasayudsiladuetneg
dmsuszuulsueniafidentdaielulasenislsmeuiasasid Tsaus Wussuuusu
9 nARUUMLIENaNs (Central Air-Condition) Uszianszuusininfusiinszuieanudeudageinis (Air
Cooled Water Chiller) #sszuusiananildndnnnssruisaudeunieluszuu dreeinaiileh Fadu
szuulln uazliifinsfnfegunsaineiadunie Cooling Tower Fafiugunsalfléviliiszursaufoudu
a1 sthusyuuUSuenia veslasimsashifiundasninveaidoaslowan uiethsla msunsnszaeveatod
SlowarluszuutSuemavedasinsasldiingu
Tudruwessyuuszungenmanislulasinisiinstesiunisunsvensveadelsadaenis
gonwuuLASesdsauiuLenges dmsuieafiddnvaziduie Clean Room Wy %es ICU Faduasdnu
fuaeviin msimnsldesnuuuliinistosfunisuninsrarsveaielsafeuninsoseiniaviafies 1
annsansesdelsalalaed Filter sinee il
+ Pre Filter nsaalauszanad 65 %
+ Medium Filter nsaalauszanu 90 %
+ HEPA Filter nsaslauszune 99.997 %
yonani aviinisanmusuonianielutessnanirnitesitafos uazesnuuuly

=

fusrpanstuitesiudolsadaaonanmadadasyy duesindnuaziosiiauldiseusenrafinidels
41 azfiniseanuuulduninseseiniafiay (HEPA Filter) wazaiuguadufueInialuiadlviginiives
RNEEN

ludrumasiesfihefianusadinsfindenisoinia iwu fihelduiaun faetalse fiae
Tsaond udu szmmusliinluesiitidnwaezlu Negative Pressure uaziinisaigelsassuy Ozone
(05) W30 UVC $2uifuszuunsasennia HEPA Filter lautdosaangmeuen sii dwiueinislamenuia
#04fin13UUe Zone NM3AIVANTTUY Ar Balance vosusiay Zone Liloliingsanismuaunsunsvee

voudolsnluds Zone du ¢
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ueNNG N3szUIBINIERNUVAsTITde snfnde azfinanseadelsnteussunsiiily

fneuenenans TneflssazBoavosssuua il

- 3xUuLANDINIAUIANT (Fresh Air/ Make up Air) seUUUIURINAIzHadinsIAY
pIMALTansINneuenensiielifinuaime niaiin dmsulsmeuiasgldnisidueniauuusan us
dosnemanmeueniigaumginararutiugs dsu enafitidunagiing Pre-cooled ileangungd
uazauBuiou Ingazdl Pre-cooled AHU (PAHU) fiasslusios AHU 1 ¢ Tnedmsmaifinorniauianslsl
Weunndnsmnunses 1w UyaAniuANeInse

- 5¥UUTEUIBaINTARS (Exhaust Ain ilosanlusiaisudariesinisaugunisg
undnszanevenelsa Iudesiinamunuarmdusimaluusiasiodhiviiu fufu enmauisdnasiongn
ssvreiislunenaimsiaenisléinausuindn visldfnauuuussvuguivesudazdiu ududaau
Wiangau

- spuussUse ATy Usiufitsdoslimsssuisenmadufimwamefiud i

* HaaA3erne 9 wuieslifln, Heen3es Pump azdesszuisainufousin
widsifinanudou (Heat Source) léavun

* fipapdosunsduiilgunsainunuidu Electronic 1y ourdosansionaas Fesinda
sruuUiuemaiiomuauenmniliiiogmsldnusmuuiu

fedu aadmsunsnsznevendelsaluszuusrueenaveslasinisarlahintu a1

11RSNI5HALNTEBNLUUNNILASINS IALeSeul S uSaawan

n1sandunsludagdy

1ASINSIAATSEUUTEUIEDINIARNNETINYR tALNYeuTnn usssuEIf wag Aennaussuney
omaluesiiliannsaszuisenelaeiasssuvale 1wy sfes MDB, Hounderndalniindses, Hoel
guihdumds Hudu dwuszuudivemameluiosindn vieresiifidnvasdu Clean Room Lty o
ICU NICU Faufusieadmiusnugtasmiin Tdeenuuuliiniseatunisunsvensveadelsn Tngliiiuiu
nsesomAriaiiey iaunsanseudolsald druszuuuiuoiniaaiunans Wunuu(Air Cooled Water
Chiller)

AN 1.3.11-1 szuvvinydurinszuieanusausigainia (Air Cooled Water Chiller)
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1) 21%7aundly

uwidatiiavesnisundnszaelsnasinndiuiesingtas dufnvineuialuuiasdu
wazdmUINsnvImeIUa suilesnanginefidhuninissnvmetuia lnsverdiuannavesnunlusy
vezinite dwmalasinisldinnsdanisfurezinitedingn fuhdeidesnisdanisvesiode lnemng
Tasamslédalviininanuihmihiiguasnwmiuazeinaniui gunsel inTeslalndeslilumsujifnuuas
dmiuBnmstestiunazdiiunisdmiudmihiniuinveulunsianisfangn lngypainsivihmiiuy
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(%

wau wisnielaeaingeiosnanu audiiuileu uwagseavinesinuasujifnu dresadureslagn

Y
¥

guanvaz wavllawaiadunisufiRnunengeliediudou wazsournlagnds wavihluuduievhaies
(0.5% lespeulalunastsyt w1u 30 i) Aeutlugna1ImINUNG SIuNIeUETLA Wiaunallatannisiae
I o 1 v A ?.j
mim’sﬁlqﬁumw\nﬂiiqwmmaLﬂuﬂizmamwawax 1 A9
2) ANUUaanne
szuuanulasnssnieluaimislawn AnuvasadsluSesdeting viene weafufwily
Tun1an1swnng (MED GAS) TnenelulasanislaanlidvouiuAenielunianisunndnusiiaioasodda

'
1l

p7TUNA1VD991A5 Fausenaumeingsing 4 laun f1weendiau (Yeusderuunassandaumad) lunis
Snwftheniinemeladumas Tunsaeanludldiluenaay, 81 (Breathing Air) asusulaeenlud uaz
fneldlunisande (Pneumatic & Air) Weauseviefudifsinwyilneng o luviesingUle uazauduinig

NUNNITUANE VB9BIAISISINGIUA

n13atunislutagly

lasansdnlitissuvendewdowazanutasndy auiseulilusienu EIA

1.3.13 N1999199

A1351891UUsEUNANSENUR InaBY

1) mad-eanlaseng

Tassnsideumadi-ooniiuilassnsfunuulsaug Falwamanaisning 60 was agnns
AUMTNLATINIG 91U 2 97 NI199982 6.00 1AT

2) Wuitansneud

Jalvifnveasanarwdsliiiegiutsanuazadinwnganldusnisnisaiuniienns

Tsang1una 91uau 65 Au Tnafivensasuialdiluiiaonsauuuviyy 45° Auniafiuse vuin 2.4 X 5.0
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35 HANTIATIZUAMAINEIIARONANINATNITRANINATIVEUNANTENUAIWINADY
3.5.1  Y2UlAN1IATIIRAMNNELINRDY

ANUUINTNNTANMIUATIVABUNANTENUAIINFDULATING LSINe1UIalsauLY (UAsUTD

Ju lsameuna 519971 Lsaue) seylilinismsniessinanimdwinden $1uau 1 dvill Usnausie
AMAINLN

WnsNIsiruAlilsmeua insesiain aunmiiimaeEiunsiidaainsyuuidn
Undeusasyn (31w 3 90) InedinsfiweiNnsianseilaun pH, BOD, Suspended Solids, Fecal

Coiiform Bacteria, Oil &Grease way Residual Chlorine lagyinn1snsIainLRauay 1 A5

3.5.2  33015A2IAKALITNITIATIZA

1A59015 Tsane1uialsausny Wasudeidu 1sanenuia 519519 1saue) leuaunuieli
U3EN gudiinsieiin §10n vin1sesndn aunmdde Fansusdnaudiiasiziin laduiunisiv

feg1eulagds Grab Sampling lnesegrsianunazgnudludniuds iesnwanmneuiuinssily

wosuuRinisnielu 24 Falus vEna lileaainuanisivasidenvessiodndlavasiden niouaantudin
Tayatukuuiduiiegne AldarvauanaInatsuenieslJURn1sins1en wazddeuiiaseids

v
3 o J

WosUuRnisvesuien aeld Inenisiiudedauazinsizinmunini audunusiasgiuinnualily

q

Standard Method for the Exmination of Water and Wastewater aﬁ’u%wqm U84 American Public
Health Association Fuduninsgiuisnisiiasizinuaimiifildsuniseeuiuiulaeialy ededdnyi

Y

$189IUILUNAUBNIIITNDS AILNUINISAURIDENT wazdITIATIS sananslunnsefl 3.5.2-1

M19197 3.5.2-1 YOULUATTIATIENAUNINEWINADY

318N1INT v o~ o — o - . o A o N .
o AYUNIINIAAIN ANTINTIVIALLASILAINSK AUNNIIAIN AINIZIUIBIIAINCT
f3393A
1.ﬂiumwﬁ”|t.§8 - pH Electrometric 30/07/68 APHA-AWWA-WEF Edition 23"
- BOD Membrane Electrode 29/08/68 ed,2017
- TSS SMWW 2017 (2450D) 30/09/68
- Grease & Oil Soxhiet Extraction 31/10/68
- Fecal Coliform Thermo tolerant (Fecal) 28/11/68
Bacteria Coliform Procedure 29/12/68
- Residual Chlorine Chlorine Test kit

3.5.3 wamsmaaqmmwﬁq

w U guiliasiediun 311in Wi 3-7
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M13°99 3.5.3-1 HANIATIVIATIRVIAA L LEY

NANISIATIEN
“ o . v A Residual Fecal Coliform
AUAI8E19 T/ dweuAl pH BOD ss 0&G
Chlorine Bacteria
= me/L meg/L mg/L mg/L MPN/100 mL

30/07/68 8.0 18 32 <2 0.04 <1.8

29/08/68 8.0 10 <10 <2 <0.01 <18

y 4 30/09/68 7.7 27 49 8 0.05 <18
UBBNITUU YA 1

31/10/68 7.6 20 <10 <2 0.04 <18

28/11/68 12.2 <4 <10 <2 0.03 <1.8

29/12/68 74 <4 <10 <2 0.07 <18

ANgegn - A1Angn 7.4-12.2 | <4-20 | <10-32 <2-8 <0.01-0.07 <1.8

30/07/68 7.6 16 48 <2 0.03 <1.8

29/08/68 7.2 14 40 <2 <0.01 <18

y 4 30/09/68 7.6 7 12 <2 0.03 <18
UNBBNITUU YAN 2

31/10/68 7.4 13 <10 <2 0.03 <18

28/11/68 12.2 <4 <10 <2 0.04 <18

29/12/68 75 <4 <10 <2 0.07 <18

A1gagn - A1A1En 724122 | <4-16 | <10-48 <2 <0.01-0.07 <1.8

30/07/68 7.7 7 <10 <2 0.03 <1.8

29/08/68 7.5 5 <10 <2 <0.01 <1.8

¥ o 30/09/68 7.6 <4 <10 <2 0.05 <1.8
UBBNITUU YAN 3

31/10/68 73 5 <10 <2 0.05 <1.8

28/11/68 74 6 <10 <2 0.04 <18

29/12/68 74 <4 <10 <2 0.07 <1.8

A1gagn - ArAEn 7317 | <47 <10 <2 <0.01-0.07 <1.8

ANNIATFIU 5-9 <20 <30 <20 - < 1000

MNP * 91BWNUUTENIANTENTHNINYINTTITUNRUALFWINGON 1399 AMUAIIATFTIUAIUANNTIFUIUNTRIN

91ANTUNUTELANLAZUNTUIA (@13Uzian ) Afiilusisfaaiyiune @uil 141 aeuiiey 233 $ asiud

27 @WnAu 2567

Fofiiudiog lsamguna 519511 1saue

POEAIUAL/ATIVEOY ] wunziiau 1-190-A-4128
YOrILATIEN ] anzidou 2-190-9-6766
YOUTHVENTIRTAUAEIATIER  : USEW audlasigridn 9n Insdnid 035-800-593
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wWisufigunan1snsiasaauamn e dounas

daSpuliisunansinseinun mindndsdaunds nuinduingeglunueiuinsgiu

AMUA 91BN IUUTENIANTENTNNINYINTFTTINVIAUALAIUINGDN 1309 MNUANIATFIUAIUANNITTZUY

1191931N91ANTUNYUTLANKATUVEIA (81A15ULLAN N) ARURLUTIBAIYUNE U7 141 AoufivAY

233 9 aaiudl 27 Aawnau 2567

‘Nl a L3 % =) k4 [
f1919N 3.5.3-2 NANTINIIVIATICUAUNTNUIEY IBUNAN

NAN1SAATIZN
qmﬁuﬁaati'm Sudeu/) oH 80D < 0&G Residual Fecal Coliform
Chlorine Bacteria
- mg/L mg/L mg/L mg/L MPN/100 mL
30/01/66 7.3 28 128 <2 0.03 4500
15/02/66 7.5 12 96 <2 0.04 33000
23/03/66 6.9 33 61 <2 0.02 20000
28/04/66 7.6 55 26 2 0.01 130000
26/05/66 6.1 28 0.5 a4 0.02 20000
30/06/66 7.5 32 80 <2 0.02 490000
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
y J 29/02/67 7.6 9 <10 <2 0.01 92000
iheansyuu Yah 1
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 4 0.03 <1.8
30/08/67 7.5 24 30 <2 0.02 <1.8
27/09/67 7.0 13 <10 <2 0.02 <1.8
31/10/67 8.1 20 16 <2 0.03 <1.8
29/11/67 7.3 15 24 <2 <0.01 <18
27/12/67 7.0 37 52 3 0.05 <1.8
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 4 0.04 <1.8
30/04/68 53 19 14 <2 0.03 <1.8
w Rt gueﬁmiﬂzﬁﬁw im W 3-12
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M19199 3.5.3-2 (D) HANIIATIVNATIEVAUNINUNEE TOUNAS

v

NAN5IATIZA
Qmﬁuﬁ"aaei’m Sudeu/d oH 80D - 0&c Residual Fecal Coliform
Chlorine Bacteria
= me/L meg/L mg/L mg/L MPN/100 mL
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
ﬁﬂaanixuu ’Qﬂﬁ 1 29/08/68 8.0 10 <10 <2 <0.01 <1.8
(si9) 30/09/68 7.7 27 49 8 0.05 <1.8
31/10/68 7.6 20 <10 <2 0.04 <1.8
28/11/68 12.2 <4 <10 <2 0.03 <1.8
29/12/68 7.4 <4 <10 <2 0.07 <1.8
30/01/66 7.6 70 29 <2 0.02 93000
15/02/66 7.5 62 29 5 0.03 1700000
23/03/66 7.1 31 50 7 0.03 20000
28/04/66 7.0 27 48 5 0.01 22000
26/05/66 1.7 59 16 <2 0.01 45000
30/06/66 7.5 20 11 <2 0.02 20000
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
y o 31/01/67 8.2 10 16 <2 0.01 200
UNBBNISUU YAN 2
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
31/07/67 7.3 18 29 <2 0.03 <1.8
30/08/67 7.3 21 28 a4 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 7.2 13 <10 <2 0.04 <1.8
w U quiitemesith S i 3-13
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v

NAN5IATIZA
Qmﬁuﬁ"aaei’m Sudeu/d oH 80D - 0&c Residual Fecal Coliform
Chlorine Bacteria
= me/L meg/L mg/L mg/L MPN/100 mL
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 a4 0.04 <1.8
30/06/68 7.6 8 17 <2 0.03 <1.8
thaanszuu Yaii 2 | 30/07/68 7.6 16 48 <2 0.03 <18
(si9) 29/08/68 7.2 14 40 <2 <0.01 <1.8
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
30/01/66 6.8 14 <10 <2 0.02 49000
15/02/66 1.7 17 <10 <2 0.03 13000
23/03/66 7.0 27 <10 <2 0.01 33000
28/04/66 7.2 9 <10 <2 0.02 49000
26/05/66 7.4 6 <10 <2 0.01 13000
30/06/66 7.6 10 <10 <2 0.02 7800
31/07/66 7.7 15 <10 <2 0.01 130
31/08/66 73 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
y 4 30/12/66 7.3 8 <10 <2 <0.01 23000
UNBBNISUU YAN 3
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 a4 <10 <2 <0.01 <18
28/06/67 7.5 7 <10 <2 0.01 <1.8
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
w Rt guéimiﬂzﬁﬁw i Wi 3-14
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M19199 3.5.3-2 (D) HANIIATIVNATIEVAUNINUNEE TOUNAS

v

NAN5IATIZA
qmﬁuﬁ"aaei’m Sudeu/d oH 80D - 0&G Residual Fecal Coliform
Chlorine Bacteria
= me/L meg/L mg/L mg/L MPN/100 mL
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
thaanszuu el 2 | 30/06/68 7.7 5 <10 <2 0.03 <18
(si2) 30/07/68 1.7 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
29/12/68 7.4 <4 <10 <2 0.07 <1.8
ANNIATZIY 59 <20 <30 <20 - < 1000

NUBIAG ¥ 919890UUTENIANTENTHNTNGINTTITUYVIRUALALINGON 1389 MNUAIIATTIUAIUANNMTIZUIBUINEIIN

91ATUNRUTTANUAZUNUA (21U N) ARURTUTIHAIUN Y 1aUT 141 peuiliay 233 ¢ asudl

27 @WmAu 2567
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Aldrin

Arsenic

Barium

0-BHC

B-BHC

8-BHC

Y-BHC

Biochemical Oxygen Demand

Cadmium

Chemical Oxygen Demand
Chromium

Color
Copper
Cyanide
4,4'-DDD

4,4-DDE
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| Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
Digestion, Hydride Generation Atomic Absorption
Spectrometric Method™
Digestion, Flame Atomic Absorption 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) 5-Day BOD Test, Azide Modification Method"™
2) 5-Day BOD Test, Membrane-Electrode Method™
1) Digestion, Flame Atomic Absorption

| Spectrometric Method™
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™
Closed Reflux, Titrimetric Method®
Digestion, Flame Atomic Absorption Spectrometric
Method®
ADM!I Weighted-Ordinate Spectrophotometric

| Method™
Digestion, Flame Atomic Absorption Spectrometric
Method™
Total Cyanide after Distillation, Colorimetric
Method®
Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method'
Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

17 4,4'-DDT.
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17 [ 4,4'-DDT Liquid-Liquid Extraction, Gas Chromatographg
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™

Colorimetric Method®

24 Formaldehyde
25 Free Chlorine
26 Hexavalent Chromium
27 Heptachlor 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™
Manganese Digestion, Flame Atomic Absorption Spectrometric
| Method™

31 Mercury Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method®
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
41 Total Kjeldahl Nitrogen
42 Total Suspended Solids

Dried at 180 °C®
Macro-Kjeldahl Method™
Dried from 103 to 105 °C®

5 Beryllium

6 Cadmium

7 Chromium

8 Chromium (IIf)
9 Chromium (V1)
10 Cyanide

11 DDD

12 DDE

13 DbDT

a3 Trivalent Chromium Calculation®
a4 Zinc Digestion, Flame Atomic Absorption Spectrometric
Method®
fldu § .
dduit ety i
1 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™

Digestion, Flame Atomic Absorption Spectrometric
Method™

1) Digestion, Flame Atomic Absorption
Spectrometric Method™

2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™

Digestion, Flame Atomic Absorption Spectrometric
Method™
Calculation®
Colorimetric Method™

Total Cyanide after Distillation, Colorimetric
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®™

finavisofaanlailduda S1uou 2

14 Dieldrin...
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Aldrin J

2 Antimony

3 Arsenic

4 Barium

5 Beryllium
6 Cadmium
7 Chromium

8 Chromium (V)

9 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®*1%!

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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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™

o v o
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10

DDD

DDE

ooT

Dieldrin

Endrin

Heptachlor

Lead

Lindane

I 1) Waste Extraction, Separatory Funnel
Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®"!5)

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"151

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!2715!

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 Method

127,15)

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

Absorption Spectrometric Method®**!

20 Nickel

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

Electrometric Method!"*2!

1) Waste Extraction, Digestion, Hydride
Generation/Atomic Absorption Spectrometric
Method[“'m

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

1) Waste Extraction, Digestion, Flame Atomic
(2491

21 pH
22 Selenium

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

1) Waste Extraction, Digestion, Flame Atomic
2491

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

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

a o
Suit Asuany WBhanei

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

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

3 Arsenic...
S
aduit asuaity FWiesed

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
Method®!

1BNE1581989

1. anawdmnssudwnndauuisendlne. g;ﬁa’imﬂ:ﬁﬁ'nﬁu. funindail a. NFANWL:
SFouufinisfiud, 2547.

2. NIENTUPAAMNTTU. UTLNANSENTNGAINNTIN, W.A. 2566. Fos nwiﬁﬂnﬁsﬁauﬁqa
vioTaniililiud suRenyiunen. 31 nqumen 2566. il 140 moufiAY 126 1.

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, 201

10. United...

nemnasgAEMsTaTh JAms
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_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 (IIl) Calculation®®®*11)
9 Chromium (V1) Alkaline Digestion, Colorimetric Method®!!!
10 Cyanide Extraction, Distillation, Colorimetric Method!61718!
11 DDD Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method!®*!
12 DDE Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method®®!*!
13 DDT 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 0-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 Me-
- @0 -

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, 1994.

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 7471B, 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, 20-
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CERTIFICATE OF CALIBRATION

Certificate No.: CO-1608001/24 Page 1 oftotal 4 pages
Customer WATER ANALYSIS CENTER CO., LTD.

1/94 Moo 5, T.Kanham,

A.U-thai, Ayutthaya 13210
Equipment pH Meter
Manufacturer METTLER TOLEDO Model SevenCompact 5220
Serial No. B327527211 1D No. WWL 0068
Deseription Range : 0 - 14 pH, Resolution : 0.01 pH
Envi Conditi Ambicnt Temp (20£2)°C

Relative Humidity: (50 = 10) %

Calibration Location
Received Date
Calibration Date
Date of Issue
Condition of Artifacts

Checked by

{ Krisyosl K. )
( Patiphan K. }
( Pongsak H. )
{ Kanung C. )
( Prameng P. )

SETSE

Atmospheric Pressure: -

Jayhawks Laboratory (CL&GL)

16 August 2024
16 August 2024
19 August 2024

Used conditions but can be calibrated

(Sakda Y. )

{ Onnapa P. )

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

Approved by

( Dr. Ekachai Puttitwong )

Certificate No.:  CO0-1608001/24 Page 2 oftotal 4 pages
Reference Method:

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

- This certificate can be traceable 1o the national standards, which is realized the shown measurement units according to

the International System of Units (81 Units).

Type pH Value Lot No, Traceability
! 4.{1] 150823 B
pH Standard Solution .01 180723 Jan. 12,2025 NIMT
10.01 160823 Jan, 16, 2025
Type Serial No, Certificate No, Due Date Traceability
Documenting Process Calibrator 2630521 10-2312001/23 Dec. 24, 2024
- | rmoenass e | e
Digital Thermometer with Sensor A605984-005 10-0806001/24 Jun. 7,2025

Remark: This certificate is traceable to the International System of Unit (S1 Unit) through:
= NIMT, National Institute of Metrology (Thailand),
- THC, Thai Heart Calibration Co., Ltd.

Measurement Results:
1. Function Simulated pH Meter

Standard Applied | Nominal Value UUC Reading Uneertainty
(mV) (pH) pH mv {(+mV)
177.48 A 4.00 4.01 i I?_?‘_S 0.060

200 i e 1. i
-177.48 10.00 10.01 =1774 0.060

UUC ; Unit Under Calibration
Adjust Curve to simulate pH (4,7,10)

Mote :

THAI HEART C

Certificate No.:  C0-1608001/24 Page 3 oftotal 4 pages
Measurement Results (Cont. )
2. Calibration of pH Electrode (Serial No.: 3222623)
pH Standard Solution Measured Value Uncertainty
(pH) (pH) {(mv) (£pH})
4.01 186.1 0.013
1 93 0013
1000 -164.5 0013
Note:  Adjust Curve to Buffer Solution pH (4,710}
Temperature stability of micro bath : 25 + 0.2°C
The above reported of is the expanded btained by multiplying the standard
uncertainty with the coverage factor k= 2.00, providing a level of confid, iy ly 95%.

THAI HEART C

Certifieate No.: CO-1608001/24 Page 4 oftotal 4

pages
Reference Method:

- The calibration method used was CP-096 based on an in-house method.

- The temperature scale used was an [TS-90,

- This certificate can be traceable to the national standards, which is realized the shown measurement units according to
the International System of Units (SI Units).

Reference Standard Instruments:
Type Serial No. Cent. No. Due Date Traceability
Thermometer Readout B7CES3 | 10-0911001723 Nov. §, 2024 THC
Platinum Resistance
Th 4854 COA30047 Okt, 22, 2025 FLUKE
Liquid Bath XO11019 | 10-2405001/23 May 25, 2025 THC
Remark:  This certificate is traceable to the International System of Unit (SI Unit) through:
- THC, Thai Heart Calibration Co., Ltd.
- FLUKE, Fluke Comporation, U.S.A.
Measurement Results: { X ) Without Adjustment
Dimension of probe : Diameter 4 mm. Sensor Type : RTD (PT100)
Immersion " " 4
Depth (mm.) Standard Reading (°C) | UUC Reading (°C) Uncertainty (+ °C)
= |?.0 po=ca El’_uﬂ 222 0.065
2 | e 22 | ooss
120 28,00 282 0.063
UUC ; Unit Under Calibration
The above reported iy of is the expanded inty obtained by multiplying the standard

uncertainty with the coverage factor & = 2.00, providing a level of confid 95%.

- End of Centificate -
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'THAI HEART CALIBRATION CO., LTD.
11241 Moo 5, Phrack 53, Muang, Samur Frakan. 10260
Tel, (12304 2162, 02757435, (2757 8095 Fax 02757

THAI HEART CALIBRATION CO., LTD.
112/1 Moo 5, Phoack Si,- Muang, Samut Prakan 10250
-‘t‘uw’n_-uu_ 27578435, 0275 ANy Faces 027574507

CERTIFICATE OF CALIBRATION

Certificate No.: CO-1607004/24 Page | oftotal 2 pages
Customer WATER ANALYSIS CENTER CO., LTD.

1/94 Moo 5. T.Kanham,

AU-thai, Ayutthaya 13210
Equipment Conductivity Meter
Manufacturer EUTECH Muodel CON 2700
Serial No. 2657889 1 Na, WWL 0136
Deseription
Ei 1 Conditi Ambient Ty (202 2)°C

Relative Humidity: (50 10) %

Atmospheric Pressure: -

Calibration Location Jayhawks Laboratory (CL&GL)

Received Date 16 July 2024
Calibration Date 18 July 2024
Date of Issue 18 July 2024

Condition of Artifacts Used conditions but can be calibrated

Checked by Approved by

() (Krisyosl K.} { ) (Sakda.) ( Dr. Ekachai Puttitwong )

() (PatiphanK.) () (OnnapaP.)

{ ) (Pongsak H.) { ) (Nitiphong K. )

() (KanungC.} { ) (Nonthachai K. )

{ ) (PramongP.) { ) (NoppolP.)

This calibration except with the prior written
approval of the Thai Heart

FE-169 REV.02 02/24721

Certificate No.:  CO-1607004/24 Page 2 oftotal 2 pages
Reference Method:

- The calibration method used was CP-177 based on an in-house method.

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

the International System of Units (S1 Units).

Reference Standard :
Meterial Batch Value Lot Number Duie Date Traceability
Conductivity Standard Solution 147.1 pSfem 5230330005 Mov. 9, 2024 sCp Sc?:m:c
1.423 mS/cm 5231129006 May 13, 2025 SCP Science
Remark: This certifi is ble 1o the | I System of Unit (81 Unit) through:
- SCP Science.
Measurement Results: (Probe Serial No. : 93X219065
(:u“dm‘,i\'ir}f Standand Measured Value Correction Uncertainty { £}
Solution
147.1 pSlem 149.0 pSiem 1.9 pSlem 25 pSlem
1.423 mS/cm 1.425 mS/em -0.002 mSicm 0.0052 mS/icm
Note:  Adjustment points: 147. 1pS/em 1,423mS/cm
The above reported of is the expanded i t d by multip] the standard
uncertainty with the coverage factor k= 2.00, providing a level of confid pr ly 95%.

- End of Centificate -

FE-168

- mm Inctech Metrological Center Co.Ltd.
L} 3941 Soi 82, Sukhapiban 5 Rd. O ngoen,
= M Saimai, Bangkok 10220, Thailand

Tel. (662) 909-BB20 (auto 10 ines) WwwW.imcinstrument.com

Certificate of Calibration

Certificate No. MT24-7016
Page 10f2
Customar 1 Water Analysis Center Co.,Lid.
Address 1184 Moo 5, Rojana Industrial Park , T.Kanham, AU-Thai, Ayutthaya 13210
Description :  Refrigerator Order No. 260124
Manufacturer : B.T Metrology Co. Ltd. Received date 1 Aug 02, 2024
Model 1 REF 940L Calibration date  :  Aug 02, 2024
Serial No. BT-03-08-09 v dition :
Identification No. WWL 0043 Temperatura (25++10) "C
Calibration Place :  Customer Laboratory Humidity {50+/-30 ) %RH
Calibration Methed : C were using In-house CP-MT-006 A g to
with LXI Data A Switch Unit with sensaor, The calibration methods

based on Euramet Calibration Guide No.20 - guideines on the Calibration of Temperature
andlor Humidity Controlied Enclosures.

Reference Standard Instruments :

Instrument Model SerialNo. CerificateNo,  Due Date
L] Data Acquisition Switch Unit with Sensor 349724 MY48020096 MT23.7163 MNov 30, 2024

The effact that the result refate only o the tems calibrated. it was found accurate as shown on date and place
of calibration only.

T This are to the System of Unit {(SI), through
National Institute of Metrology Thaitand { NIMT )
The raported of was based on standard uncertainty multiphie

providing a level of confidence of not less than 85%

Calibrated by : Approved
Issue dal
This caliby shall not be other than in full axcept with the prior writhen
approval of Inclech Metrelogical Center Co,, Lid A
ANANY

Rev.03 / Feb 2024 FAMT-013

mm Inctech Metrological Center Co.Ltd.

T
j =] 39/1 Soi 82, Sukhapiban 5 Rd.. O ngoen,
- =

Saimai, Bangkok 10220, Thailand 2
Tel (662) 909-8820 (Aute 10 nes) www.imcinstrument.com

ACCREDITED
1A
5

Certificate No. MT24-7018
Page : 2of2
Function Temperature measurement Result : Without adjustment
Calibration point 1 20 ¢ Resolution 01 ¢
c":::':"" Temperature of UUC" at each position ( °C ) el
(*c) | chi| ch2[ cha] chd [ chs | Ché [ Ch7 | chs | cha (#-°C)
20 20344 | 20.098 | 20.405 | 20.375 [ 20.193 | 20.010 | 20245 | 20.080 | 20037 041
Setting [ Overall
temperature Temperature stability | uniformity | variation
(€] (*c) (+-°C) 1*c) (')
200 20.0 0.30 0.68 0.65
#1 Lower Left Front
LT ol #2 Lower Right From
¥ = #3 Lower Left Rear
- i #4 Lower Right Rear
=22 #5 Upper Left Front
e w1 sos #6 Upper Right Front
o #7 Lpper Left Rear
e L #8 Upper Right Rear
' g % #9 Geometric Center
- w - -
Eront view
UUEC* = Unit under calibration
= M and Minimum di of P at any probes and
the measured temperature at the reference and same time.
Overall =Di of value between the maximum and minimum any time.
Stability = One half of the diff of at any one probe.
~000-
nYy-2
Rev.03 / Fob 2024 FM-MT-013
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Professional Calibration & Services Co., Lid.

Certificate of Calibration

Certificate Number © PLE1OTO/24 Page 1 of 3
Contral Number : PCAL174170 e
Customer Control 1 WWL 0073 I‘:®F :ﬂ@ |
Description : Dissolved Oxygen Meter : %
Manufacturer S ¢ @" AL
Madel - YSI 5000
Serial Number : 14C100M7
Customer : Water Analysis Center Co.,Lid

1/84 Moo 5 T.Kanham A.U-Thai Ayutthaya 13210 Thailand
Date of Receipt : 02-Dec-24
Date of Calibration : 02-Dec-24
Environment : Temperare 20°C ¥ 2°C

: Relative Humidity 50 % *20 %
Calibration Method : Calibration Procedure Number CP-PLI3
Calibration Results : See data attached
The reporied uncertainty is based on a standard uncertainty multiplied by a coverage faclor
k = 2, providing a level of confidence of approximately 95%.

This certificate is issued in accordance with ISOMIEC 17025 and the conditions of accraditation
granted by the Accreditation Body which has assessed the measurement capability of the laboratory
and its raceabdity 1o recognized national standards and to the units of measurement realized at
the corresponding national standards laboratory. The results relate only to the Hem calibrated.

This cerfificate shall not be reproduced aother than in full except without the prios writlen approval

of the Head of Calibration Laboratory of Profe al Calibration & Services Co., Lid

Calibrated By )’lu!ﬁon’.:&;qf.%'lgnaturr,./'

Professional Calibration & Services Co.,Ltd.

Certificate Number:  PLE1070/24

Page 2 of 3
Equipment Standards Used
Description Serial No. Traceability to Certificate No. | Cal. Due Date
Zero Oxygen Sokstion Set NIST 50050123 01-May-28

Condition as received : Normal
Definitions :-

* NIST - National Institute of Standard and Technology

Tssued Date
< - mm Inctech Metrological Center Co.Ltd.
i M 381 Sci 82, Sukhapiban 5 Rd. O ngoen,
CALIBRATION REPORT - M Sqimai, Bangkok 10220, Thailand
A R . R Tel. (B62) B09-8820 (Ao 10 ines) www.imcinstrument.com 4?_‘-\\\.\‘ Calibeation Corn, # 28101
. . T - i g
Professional Calibration & Services Co., Ltd. o e
LY L = =
Centificme Mo PLAIOTOGY Poge: 3 of 13 Ce rtlfl ca te Of Ca I l bratl 0 n
Calitwation Results Dortificats Ho. 1282181
Page Tof2
Customer : Water Analysis Center Co,,Lid.
Disolved Dxygen Calbration Address 1/84 Moo 5, Rejana Industrial Pak , T.Kanham, A.U-Thai, Ayutthaya 13210
Deseription af Meter - Range 010 60) mg
- Resolution 0.00 mp Description Hat Air Oven Order No. 1014725
Description of Flectrode - Manufacturer ¥s1 : M Recelved date Mar 25, 2025
- i Sk Model UF260 Calibration date : Mar 20, 2025
- Serial No 13C100067 Seral No. B620.0814 Environment Condition ;
- Twpe Electrochemical (Membrane) Identification No. : WwL o212 Temperature (254110} *C
Calibration Posnt Standard Value UUC Reading UL Exreor Uncerainty (2] Calibration Place : Customer Laboratory Humidity ( 50+~30 ) %RH
O mg 0.000 mg1  ** 1000 mg 000 g 003 mpt
£ mg 8454 g #.43 mg! 002 mg 005 mph C: Method : Caliby were using In-house callbration procedure CP-MT-608 According o
9 mg 9020 mgd .02 mg 000 mg? 005 mpd comparisan with LXI Data Acquisition Switch Unit with sensor. The calibration methods

Notes ¢
1 Calibrution results that cary the double asterisk (**) are not aceredited. Calibrations marked as such on this Centificate have

been included for completeness

AIANUYT

based on Euramet Calibration Guide No.20 - guidelines on the Calibration of Temperature
andiar Humidity Controlled Enclosures,

Reference Standard Instruments :

Instrumant Mods! SerialMo.  CoificatoNo.  Due Date
LXI Data Acquisition Switch Unit with Sensor 349724 MY49028922 MT24-8770 Mov 22, 2025

The effect that the result relate only o the items calibrated. It was found accurate as shown on date and place
of calibration only.
i ;. This ane to the

National Institude of Metrology Thailand { NIMT )

System of Unit (S1), through

The reporbed uncertainty of, was based on standard uncertainty multipl

providing a level of confidence of not less than 55%

Approved by

oot S

Issue date

This

shall not be other than in full except with the prior written
aooroval of Inctech Metralogical Center Co. Lid

nYy-3
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- mm Inctech Metrological Center Co.Ltd.
-Iﬂc 39/1 Soi 82, Sukhapiban 5 Rd., O ngoen,
- W Saimal, Bangkok 10220, Thalland

Tel. (662) 909-8820 (auto 10 lnes) WWWL

388D
ISOAEC 17028

Certificate No. : MT25-3161
Page : Zof2
Function ¢ Temperature measurement
Result 1 Without adjustment
Calibration polint 104, 180 *C Resolution : 01 °C “ !
Calibration
point Temperature of UUC* at sach position (°C ) Unoartainty of
(*c) Cht | ch2 | €h3 [ chd | ChS | Che | ChT | Che | cha (+-°C)
104 103.767|103.648] 104.174] 103 9565( 104.060 104.047| 104.160 103.39"104264 0.32
180 178.673/179.787| |?E.?32’1?9.905 179.681] 176.615( 179,820} I?‘B.&DB|179.752 0.50
Setting M M d | Overall
temperature Temperature stability | uniformity | variation
(c) (*c) (#-*C) ey ('c)
104.0 104010 104.2 0.13 0.75 0.80
1800 180.0 to 180.3 0.39 0.88 0.81
#1 Lower Lefi Front
#2 Lower Right Front
#3 Lower Left Rear
&4 Lower Right Rear
#5 Upper Left Front
#8 Upper Right Front
#7 Upper Loft Rear
#8 Upper Right Rear
#5 Geometric Center
UUEC* = Unit under calibration
U = Maximum and It of temp at any probes and
the p atthe and same time.
Overall = Diff of valua between the maximum and minimum any time,

Stabllity = One half of the of

atany one probe.

&z DKSH

RA & Certificate of Calibration

n(lm.lmalm
Equipment: Balance Cartificate No.: C01243793
Model: BL210S Issued Date: 06 December 2024
Serfal No. (or ID.): 15808131 (WWL 0022) Job No.: WO-00053756
Manufacthurer: Sarlorius Page: 10f 2
Condition: In condition
Customer: ‘Water Analysis Center Co., Ltd.
1/24 Moo 5, Rojana Industrial Park, Rojana Road,
Tambel Kanham, Amphur U-Thai, Ayutthaya 13210 Thailand
Envirenment Condition: Temperature 24°C + 09°C
Humidity 53%RH * 1.3 %RH
Callbration Place: Waler Analysis Center Co., Lid. { vauiadaat )
1/94 Moo 5, Rojana Industrial Park, Rojana Road,
Tambal Kanham, Amphur U-Thai, Ayutthaya 13210 Thailand
Calibration By: Mr. Apiwil Chaosap
Calibration Date: 04 December 2024
Tha Method used: In-house method, CAL-WI-47, based on UKAS Lab 14
Traceability: This certificate is 1o the Si Units by National Institute of Metrology
{NIMT), Thaftand through DKSH Technology Co., Lid. Certificate No. CO2241786
g
Person in charge Authorized signatory

This certificatn s imswed e urits of measewment acconding o the Inlemationsl System of Units (51). N provides racessiity of measurement i
intemational of rational standard of ciher Fecognised rasonal standard laboritornes.

The measurnmant uncartainty stated bs the expanded uncertainty which i chtained from the standunt uacorainty mulipled by the covarage lackor (k=2) io
privice 8 lrvel of confidance of spprommately S9%, 1L is determined in accordance with the Expr ol Uncertainty in (GUMy

Trase results may bo llecied by devistons Som specified condiions. The results relals onfy 1o the ibems bested, calbried o sampied. The recen shal
ot e reproduced axcapt in full without appeoval of DKSH Tachnology Limited.

e mggmay imnulal avie
DREH T Limts
290 syt e s T mansn 10080
‘2530 St Fioaet, Barehsk, Prskhancrs, Barghok 35380
Frione. o408 2635 7000 [ras ink cabtmatongTian oo ASbese: wwe (ha Comvacientic tiakand

Delivering Growth - in Asia and Beyond CAL-FM-CO1-14: 12 Sep 2022

&= DKSH

Certificate No.: C012437593 Page: 2of 2
Calibration Results:
Without Adjustment
Eccentric Error; Weight to be 1/3 or 172 of Maximum capacity, taken from the center of the pan as a zero referance,
Neminal Test Value 100 {a
Reference Points (g)
A B c o E
- 0.0001 0.0000 -0.0002 | -0.0001
Repeatability: Determination of the standard deviation of weighing balance., Readability 0.0001 (@)
Nominal test valua (g) Standard Deviation
20 0.00005
200 0.00006
Error of Indication from nominal or conventional mass value., Readability 0.0001 (g)
Neminal Value | Conventional Mass Displayed Value Error of indication Uncertainty
(@) (1] L] ) g A
1 1.00001 1.0000 0.0000 0.00011 204
2 2.00001 20000 0.0000 0.00011 __2.04 |
5 5.00001 5.0000 0.0000 0.00011 204
10 10.00‘00! 10,0000 0.0000 0.00011 _2.:0# ]
20 20.00001 20.0000 0.0000 0.00012 203
50 50.00000 50.0000 0.0000 0.00013 202 =
T0 7000001 70.0001 0.0001 0.00018 2.0
100 | _99.99995 100.0001 0.0001 0.00017 2‘.6]_
120 119.99987 120.0001 i 0.0001 0.00021 200
150 14_9.99996 150.0002 0.0002 0.00024 2.00
200 199.99988 200.0007 6.000& 0.00030 2.00 B
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Certificate No. : M1439/24
Customer Name : LABORATORY WATER ANALYSIS CENTER COMPANY LIMITED
Customer Address :  1/94 Moo 5 Khan Ham Subdistrict,
Uthai District, Phra Nakhon Si Ayutthaya 13210
E H Biol 1 Safety Cabinet Class a Type A2
Model : V6-T
Serial No : 0972k097272
ID No. : ‘WWL 0084

‘Were in accordance with M EN12469 [] NSF49 [0 Manufacturer’s specification

Test Date : 15/10/2024
Due Date 15/10/2025 or after HEPA filters are replaced or unit is moved
Test by : Mr. Pawut Wongnarakornkul
Approved by :
Authorized Signatory
Issued Date : 16/10/2024
This the to national ds which realize the unit of measurement according to

the International System of Units (SI).

This certificate may not be reproduced other than in full except with the prior written approval of the Megafil Company Limited.
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Megafil Co.,Ltd.

MG-FM-7.8-001, R00 (01/07/19)
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Certificate No. : M1439/24
Procedure Used : European Standard EN12469 : 2000 has the status of British Standard,

P criteria for safety cabinets.
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Certificate No. : M1439/24

2. Inflow velocity test.

Equipment used : Smoke Generator

4. Airflow smoke patterns test

Measurement Information

1% Downflow Pattern test : Smoke shall be passed from one end of the cabinet to the other, along the
centerline of the work surface, at a height of 4 inch (10 cm) above the top of the access opening

2. View screen retention test : Smoke shall be passed from one end of the cabinet to the other, 1.0 in
(2.5 cm) behind the view screen, at a height 6.0 inch (15 cm) above the top of the access opening.

3. Work opening edge retention test : Smoke shall be passed along the entire perimeter of the work opening
Particular attention should be paid to corners and vertical edges.

4. Sash/window seal test : Smoke shall be passed up the inside of the window 2 in (5 cm) from the sides

and along the top of the work area.

AIANUYT

Megafil Co.,Ltd. MG-FM-7.8-001, R0O (01/07/19)

NSF International Standard / American National Standard NSF / ANSI 49-2008 Select method. : O o M Exbaust velocity. O  wFe's specifications
Biosafety Cabinet : Design, C ion, P and Field C MGF's Specifications method
Australian Standard : AS 1807.23-2000 Determination of intensity of radiation 19:54],05710-55]0-54§1055 | (mss. )
s q 0.56 | 0.55 0.56 0.57 0.54
from germicidal ultraviolet lamps. ! 4 ! 1 ! i
0.59 1 0.53 1 0.54 0.57 0.56
Manufacturer’s specification. | — L. =W 1
053 0.6 0.56 0.55 0.58
1. Downflow velocity test. 1055 058 0.54 053 055
Measurement Information Average Inflow velocity 0.47 m/s (93 FPM.)  Velocity range 2040 m/s ( 2719  FPM.)
) Grid Spacing Grid Spacing ~ Probe height ) ) )
No. of Rows No. of Readings Front-Back Side-Side Oy Inflow dimension 8x72 ) (inch x inch) Inflow area  4.00 SQ.FT
2 [ 8 14,34 1838  100mm
Inflow volume(Q) 372 CFM
RITTTT T, () Result Summary V] Pass [ Fail
0.37( 043 | 0.41 | 0.39
0.36] 0.35] 0.32 | 0.34
Adjustments Required [ Fan Speed O Damper
Aversgeveloclty 037 m/s (73 FPM)  Velocityrange 02505 mis( 458 FPM) Equipment used : Thermo Anemometer  Model 425 S/N : 02968605 Calibration date : 10/05/2024
Uniformity( EN: +/-20%avg.) 0.30-0.44 m/s ( 58-88 FPM.) |
3. HEPA filter leak test.
Supply filter dimension 24x72  (inch x inch) Supply filter area 10.69  SQFT
| Measurement Data
Downflow volume (Q) 780 CFM.
. PAO Upstream Measured leak
Result Summary ) Pass O Fail HEPA Filter Specification
Conc.(calculated) penetration
Equipment used : Thermo Anemometer ~ Model 425 S/N: 02968605 Calibration date: 10/05/2024 Supply A Filter 18 gl <0.01% <0.01%
Exhaust HEPA Filter 18 pgl  <001% <0.01%
Megafil Co.,Ltd. MG-FM-7.8-001, R00 (01/07/19) Megafil Co.,Ltd. MG-FM-7.8-001, R00 (01/07/19)
MEGAFIL CO.. LTD. \ MEGAFIL CO.. LTD.
eaa f i 99/183 Moo 3 Tambon Bang Rak Noi Amphur Mueang Nonthaburi 11000 e g af 99/183 Moo 3 Tambon Bang Rak Noi Amphur Mueang Nonthaburi 11000
Leadi g ‘Solution Tel. 0-2528-6081-2  Fax. 0-2528-6083, 0-2525-7034 Lesdiing ‘Solution Tel. 0-2528-6081-2 Fax. 0-2528-6083, 0-2525-7034
0 T www.megafilcoth E-mail : megafil. group@gmail.com —— www.megafil.co.th E-mail : megafil.group@gmail.com
Page 4 of 6 Page 5 of 6
Certificate No. : M1439/24 Certificate No. : ‘M1439/24
Leak location Result Summary
Downflow Pattern test Accept Non-Conformin;
Supply HEPA Filter Exhaust HEPA Filter M Accep o nforming
Back Back 'View screen retention test M Accept O Non-Conforming
‘Work opening edge retention test M Accept [J Non-Conforming
Sash/window seal test M Accept [J Non-Conforming
5. Site installation
Result Summary o Pass O Fai Sash Alarm. O Pass [ Fail M w~NaA
Interlock System. [J Pass [ Fail M NaA
Equipment used : Aecrosol Photometer ~ Model TDA-2H /N : 20138 Calibration date : 08/05/2024 Exhaust System Performance [ Ppass O Fail ™ N/A
Model TDA-6C  S/N: 20192 Remark / Recommendation

P 4 P o &
32UV Site installation Taifimsnsanaey oswng hitifensuil

6. Mlumination Test (Lighting) : Option

Lighting should be adequate for safe working within the cabinet. Illumination measured at the work surface.

Lux
585 936 917 514
849 1400 1465 755
Equipment used : Digital Light Meter Model Easy View 31 §/N : 160404993  Calibration date : 08/05/2024
Remark :
nY-5
Megafil Co. Ltd. MG-FM-7.8-001, R00 (01/07/19)
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Certificate No. : M1439/24

7. Ultraviolet Lamp Test (UV) : Option

Ultraviolet radiation where UV Lamp are fitted, the intensity of radiation at a wavelength of 254 nm. LIQUID BATH
Shall be not less than 400 mW/m2 when measures at work floor surface.
NSCATISITIS 17025
CALIBRATION 0183
W/ Page'l of 3
Certificate No.: MC 2413808 SRy
630 1450 1480 690
Customer Water Analysis Center Co., Ltd.
380 920 930 390 1/94 Moo 5, T.Kantham, A.U-Thai, Ayutthaya 13210.
Equipment used : UVCLIGHT METER ~ Model UVC-254SD §/N: Q879819 Calibration date : 08/05/2024 Reference Job No. 24-2841 Received Date  : 16 December 2024
Description Water Bath Resolution : 0.1°C
Remark : Manufacturer ESSTELL Model : EWB-122D
Serial No. © 20180508122 ID. No. : WWL 0214
Marking . Additionally for the purpose of identification by this laboratory a label marked
with this certificate number ( MC 2413808 ) has been attached to the case.
Method : In-House calibration procedure MWI-T-029 this method is base on
ASTM E 715-2007 "Liquid Bath".
Location of Calibration : Water Analysis Center Co., Ltd. ; Laboratory.
Environmental Conditions : Ambient Temperature : ( 25.2 to 25.6 ) °C
Relative Humidity : (49.0t0 51.0) %
Date of Calibration : 16 December 2024 Date of Issue : 18 December 2024
Checked by Approved by :
echnical anager,
The inties are for a confid probability of approximately 95%
-00o- This certificate 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 laboratory and its traceability to recognized 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 Master Calibration Co.,Ltd.
Megafil Co.,Ltd. MG-FM-7.8-001, R0O (01/07/19) [MCF-Q-077 ; Rev.6 ; Date : 22/04/2021]

M c 547 Soi ivat, Kwaeng Khet Bangkok 10310 547 Soi ivat, Kwaeng Khet Bangkok 10310
A I— Tel. - (02) 274 29789, (02) 2742987-8 Fax : (02) 274 2518, (02) 274 2989 MCA L Tel. : (02) 274 2978-9, (02) 2742987-8 Fax : (02) 274 2518, (02) 274 2989

MASTER CALIBRATION CO.,LTD. Website : www. ibration.com E-mail : com MASTER CALIBRATION CO.,.LTD. Website : 100 CORMETTTE

Certificate No.: MC 2413808 Page 2 of 3 Certificate No.: MC 2413808 Page 3 of 3

Reference Standard Instrument : 2. Result of calibration :

Description Certificate No.  Serial No. Due date Traceable thru Temperature Measurement Accuracy Test
ata Acquisition/Swi i ~ 2 Indicating Uncertainty
Data Acquisition/Switch Unit MC 2403566 MY44020009 13 Mar 2025 MCAL Measured Temperature (°C) at Spread Locations
With Thermocouple Type " T " ID. No.27/1 to 27/5 Temperature of measurement
°0) #1 # #3 #a Ref. #5 (°C)
Traceability : 45.0 44.6 44.6 44.5 44.5 44.4 0.86
The measurement standard traceable to the international system of units (SI) through certificate as mentioned above Chamber Characterization Result
ire “ontroll Indicatil att
1. Calibration Procedure: Desired Controller ndicating Temperature Temperature Overall
Temperature Temperature Temperature Stability Uniformity Variation

This Instrument was calibration according to ASTM E715 - 2007 by comparison with calibrated sensor under ©C) o) ©c) @c) o) ©0)

no load condition. The sensor were placed on five points and located one sensor in each of the eigh corners of the 44.5 45.0 45.0 0.85 0.75 19

chamber and was away from the each wall of 5 cm to 10 cm. And placed the five sensor within 2.5 ¢cm of the

geometric center of the chamber. The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage

Temperature Uniformity - the maximum difference of measured temperatures at any sensors and the factor k£ = 2.0, providing a level of confidence of approximately 95 %.

measured temperature at the reference location which are observed at the same time or at as close an This certificate will certify of the calibrated equipment only.
observation time as possible to determine the temperature pattern or homogeneity within the chamber under
steady state conditions. The reference sensor should preferably be located at the geometric center of the chamber . Eind of Certificate

Temperature Stability - one-half of the greatest maximum difference of measured temperatures at any one
sensor.

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

observation.

- Overall Ambient Temperature around the
Uovei  Chamber veriation : 1.1 °C
- Overall Line Voltage variatior 0.0 V
- Chamber Size (W*H*D) : 50 cm x 12 cm x 30 cm

- Water Level : 7 cm

Checked by : Checked by :
AANUIN Y - 6

[MCF-Q-077 ; Rev.6 ; Date : 22/04/2021] [MCF-Q-077 ; Rev.6 ; Date : 22/04/2021]
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M c 547 Soi ivat, Kwaeng Khet Bangkok 10310
. . 3 A I )

Master C allbratlon Co. ’Ltd_ Tel. : (02) 274 29789, (02) 2742987-8 Fax : (02) 274 2518, (02) 274 2989
MCAL 547 Soi Kwaeng Khet Bangkok 10310 MASTER CALIBRATION CO.,LTD. Website com E-mail: cali ibration.com

Tel. : (02) 274 2978-9, (02) 2742987-8 Fax : (02) 274 2518, (02) 274 2989

MASTER CALIBRATION CO ,LTD
Website : om E-mail il om

Certificate No.: MC 2413810 Page 2 of 3

Reference Standard Instrument :

Description Certificate No. Serial No. Due date Traceable thru
Data Acquisition/Switch Unit MC 2400121 MY59002240 18 Mar2025 MCAL

With RTD ID. No.10/1 to 10/9

TEMPERATURE
CONTROLLER ENCLOSURES

NSCTISLTIS 17025
CALIBRATION 0183 Traceability :
Page 1 of 3 . . . i . )

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

Certificate No.: MC 2413810

1. Calibration Procedure:
Customer Water Analysis Center Co., Ltd. This Instrument was calibration according to TLAS G-20 by comparison with calibrated thermocouple
1/94 Moo 5, T.Kantham, A.U-Thai, Ayutthaya 13210. type T under no load condition. The Thermocouples were placed on nine points and located one thermocouple

in each of the eigh corners of the chamber and was away from the each wall of 5 cm to 10 cm. And placed the

Reference Job No. 24-2841 Received Date  : 16 December 2024 . . .
. . ninth thermocouple within 2.5 cm of the geometric center of the chamber.
Description : Incubator Resolution : 0.1°C
Nantfacturss Memmert Model . IN260 Temperature Uniformity - the maximum difference of measured temperatures at any sensors and the
Serial No. D619.0170 1D. No. : WWL 0192 d at the reft Jocation which are observed at the same time or at as close an
Marking Additionally for the purpose of identification by this laboratory a label marked observation time as possible to determine the temp pattern or ity within the chamber under
with this certificate number ( MC 2413810 ) has been attached to the case. steady state conditions. The reference sensor should preferably be located at the geometric center of the chamber,
Method In-house calibration procedure MWI-T-033 this methad Base on Temperature Stability - one-half of the greatest maximum difference of measured temperatures at any one
TLAS G-20-1/02-08 "Temp e Ci lled Encl, "
sensor.
Location of Calibration : Water Analysis Center Co., Ltd. ; Laboratory .

Overall Variation - The Difference of the maximum and

Environmental Conditions : Ambient Temperature : ( 23.3 to 24.1 ) °C
Relative Humidity : ( 54.8 to 64.8 ) %
Date of Calibration : 16 December 2024 Date of Issue : 18 December 2024

observation.

Overall Ambient Temperature around the Chamber veriation : 1.2 °C
. Overall Line Voltage variation : 01 Vv

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

Checked by : Approved by :

Figure 1 : Seasor Instalston Location

The uncertainties are for a confidence probability of approximately 95%

This certificate 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 laboratory and its traceability to recognized 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 Master Calibration Co.,Ltd. Checked by :

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

547 Soi ivat, Kwaeng Khet Bangkok 10310
M cA L Tel. : (02) 274 2978-9, (02) 2742987-8 Fax : (02) 274 2518, (02) 274 2989

MASTER CALIBRATION CO.,LTD. Website : ibration.com E-mail : cali com

Certificate No.: MC 2413810 Page 3 of 3

2. Result of calibration :

Temperature Measurement Accuracy Test

Indicating * Uncertainty
Measured Temperature (°C) at Spread Locations Uncertainty
Temperature does not include
©C) #1 #2 #3 #4 #5 #6 #7 #8 || Ref. #9 #°C) stability. (£°C)
35.0 35.00 || 35.20 [ 35.00 |{ 35.20 |{ 34.90 || 35.00 || 34.80 {| 34.90 || 35.00 0.22 0.16

(*) : Non Accredited

Chamber Characterization Result

Desired Controller icati T T Overall
T T T Stability Uniformity Variation
©C) ©C) ©0) *°C) C) 0
35.0 35.0 35.0 0.08 0.25 0.50

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

factor k = 2.0, providing a level of confidence of approximately 95 %.

This certificate will certify of the calibrated equipment only.

End of Certificate

Checked by : AANUIN Y - 7

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