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1.3.3  szuuinly

1) wnaauld

Tasenisidvasuuinmsuiuseurannisuse U uaTval a1vIn18esey 9elluuivie

Usesmu swadurugudnans 0.3 1. madsunuuasnsagiuntilaginis laglasinsasindsdine sy
anvieUsssuriwievedasinisidhgduivingulifuvedasinig Inglilaldiaiesguiranviedsesnu
& - o 2 tewva & ¢ do g ¢ & Y < ' o & de e

T3 nulassnisazguihandafvihldfuduluividainindundeen iwegudreludamuily

Uselomidiusng 4 vesenmsdell InefiseaziBoavesdauiui uanwiannsedl 1.3.3-1

A15199 1.3.3-1 TuazBunddrsestnvealasems

fedsastih drsaanld (aua) | drsesdiumds (aua) 571 (au.u.)
faufulgnu 343 140 483
Fufuidunaih 1 82 - 82
Fufivihdusath 2 78 - 78
3 503 140 643

2) Yananhld
Yoy d =
21 ihldiwensgulnauazuiing

Aanssufinelimfianisigunuaddasings unannanstduiludiuinetu $ndne wae

ihdnlasnvesiinerdeidudnlvg seaziBumiildveslassmslids

o
o

(1) Ysananslihwesdinerdelulasenis dauu 648 vies

® Jnnuginende 2,080 AU
® gn31n1sldin 200 a/Aw/iu
Yaunansidinludwiesyn 416  ava/iu

(2) USinaunsidunvesnidnaulasems

® JUIUNTNIIU 15 AU
® gnsnslain 75 a./Au/ U
Usunaunmsidunludiuvinainende 1.13 auvu/Mu
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(3) Vsunanhldlumsvihrenuazeavieainyaslossiu

d dv o

® WuNUBINNYaNDLII 242 @A

e dasnsldin 15 a/msa/du
Ynansliharaiesinygaslessiu 0.036 AU/

(@) YSunaunsigadnavsuaseinein

& d | 1

® Wuhaszein 256  mS.A.

® FRIINNTTLINY 5 ./ TU
USunamstguinaseinein 1.28  auv.u/u

e Ay nuaze1avise Over Flow 3 av.u/u

USunanisldudiuasy ey (1.28+3) 4.28  au.al./Yu

Ao o

= A/
(5) USuneunsidsndnsununaidenvuanas

2

e NuNAeIvuaIMsg 715.09 ®5.4.
e Fnsnsigin (2 p59/W) 1.7 a/05.4./%

slan’ a .7} J d ar
USununstoudmiunuididenuueias 243 av.a/Au

sasannmsldilasemaiaun 416 + 1.13 + 0.036 + 4.28 + 2.43

423.88 AU/,

USunahldanfianssurieg vedlasenssauiavun 423.88 av.a./Tu Aadu
a v 8 d ' w S a o o a g
Usunansldunade 28.26 av.a/vu. (1aa1n1sldunani 15 va/fw) wisusununislduigegn 84.78

AU.L/TY.
o & & a a ° ¥ o e Yauvd o
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WuthFuldAuATusuesUsyanm 343 ava. wasdafuihdumadiuiuing 160 aua. ssfiviunesdrsesh
Miegulnauazuilaaiu 503 ava. (ldsamddrsesiumas 140 aual) Swannsadseaniildludalaenis

Tdugeaalauseunm 5-6 wal. (503 au.al/ 84.78 aUaL/¥Al. = 5.93 )

Y o H o H L4 (% )
wananil safviweslasinsaunsedrsesdldmelulasinsialadesnia 1
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g ] LY L=y ) o 13 ’O’ A sﬁ‘ - =
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UsznSnmuaanTosguinfuinas
= 3.78  aua/udi
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AaLlusrzanguineiduundslaun 140 /378
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syuunisngrwedlasanisasidussuunisaneundu (Cold Water Supply System)
A 4 g v o ’n’ o g s %’ = o/ ' so’ u‘;
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°
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Fndrathdnlasn Wudu venduluddsiiinainfanssuveswidnanulasinis druldunuinis uwazau
° o I a a a vy Y g Y a o a oo
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Uszneumeviesiinniee lneliswaziden fail
(1) iesusiuinde (Waste Pipe: W) immthfisiusiandd@eainnisgnsedanesenie

warn138ndne iedhgsruuindmiideuveslasinis

' a ja P ° v o a 1a < YR
(2) iemrudsfna (Soil Pipe: S) yimihAnuTudsfnanninsosguineisingg lu

amsidgsruuidaiudesuvedanns

' ) o v o g a
(3) viasyunganid (Vent Pipe: V) ¥t ifiseuigeiniAainssuussuieiidouasas

a ) Y ] ) = o o S o s 8l
Unafiesnwanudunslussuuvisssnethlilimavasuudasiosign wenanildselviiennia

wudsuneluvessusiiiesnunadinnauvaansesgusiueill

(@) viosrusmundeandiuna (Kitchen Pipe: KW) Ywihfisiusmnidesindiuasa

Fazgnyausudhgiinludurewdhgssuudimiidediely

& & $ o 1 [ ! < % o 1
Vel sevunundemelulassmsuusesniliu 2 diu A syuususidsdiu
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o Y o ¥ v o [y o o % o
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= o o o

gadusruutimhidsddaguuuuiduemesiinfififonansdainiy wwmeuanansalunissesiulzunm

Udy 2 aU.4./ 7

w Uit gudlianein 91in wi 1-11



Twnuran1sjifenumnesnistesiukasudlunansenudandeuuasannsmfinmunsiadeunanseuuinioy
Tk
RESINENT Tms9n15 THE PRESIDENT PHETKASEM - BANGKHAE (s¥aaniiiuns) atuimeuunsiay — dguiey w.eA. 2568

& 1
3) swanduaszuuiniaundouasifgavaslasinis
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a

didsusrdsUfnaunfansausneg sssuvienunuidigssuuivaindeveustay
dau eiun

(1) szvuthdaideynd 1 stuuinenewuunznouselafifnaBainizuasde
\ue M (Activated Sludge And Fixed Film Aeration) wuiamsasnsalunissesiuUTinanine 380
au.aL/Au Ssamnsnsesiuihdsainfanssusingg vaskesyn wasninaureslasinsfifiviuasussinm
375.62 av.a/3u (374.40+1.02 = 375.42) laedhuiivane

o w 8 o = o w B a4 o ® a a do e Pl
(2) ssuuintmideyai 2 ssvudaldediiagduuuiivemeasianiifinaine
IMzIAAINENsaluNsTasTuUTInaiude 2 aun/du Gsaunsasesiudndeainnisaeiaeinga

A L7 13 [}
lagsiuvadlaseamsniivsunssussutas 0.036 au.u/3u lnag1afisawe

szuuthimideveslassnisgnesnuuulisasiuindenuiinuaruanysnlugd BOD
wWhszuulddesnda 250 un/a. lesssvuiiimindeaziivszangamlunsmdausiuninuandsnlugy

BOD Tviiafisonainszuuv Lifiu 20 un./a. s18agdanvadssuuinUnudsvedlnsanisidneg

o s ] d

szuuthUmindeged 1 Jussuuifueiniauuusgnewsseiniifnansdainisuastie

=

wWuane (Activated Sludge And Fixed Film Aeration) PUINANNAINNTOIUATTOISUUNEY 380 AU/

[
LY e '

Fu dveguinalanvensansiinmilavedasins lneuidessliviununnuanysnlugy BOD wady 1

= <

YU 272 1n/a. Jaszuuiitaindessivszdnsnmlunsmdadsunaenuandsnlugy BOD winiuses

<

a 92.65 ¥il4 BOD f199na1nseuum ANy 20 1n/a. s1eazidenvadunasiuiguiun dns

1.1) vesinlusiu (Grease Trap Tank) sessuthideiiiilufuvudouandunsivestes
o Tudns 76 ava/u vwihidnlaiueenanindeneuiivstnialagdstanmuielasluunaiiGouuy
1¥01m#t (Aerobic Bacteria Tnsvasnlusiufiiunnswhiy 21.6 auu. uasfiszesinaniuin 6.8 ou. iy
ieluiuiiuensheannmindsazgninuasthlunnuimnduanivionuanumnsay feusssauruld

esesuyanes uazUszauemudmihiifivouyadesvesdinauens ianfiurundeuyadesdensoly

1.2) Yausuauna (Equalization Tank) sassurnidearnindsainvednledu wazin

@eanfanssudus Tuerms Tneveuiuaugaiiuiuims 128.25 avy. uagsveziianiuinussua 8.1 vu.

1.3) veiiinenme (Aeration Tank) sesiuiindsanteusuauga viwmdrilvada
Belneldi3nstosaansuuuldiornia (Aerobic Digestion) Ssazldvdnnnsrauiusewing "seuuuiuInw’
(Fixed Film %50 Biodisc System #38 Attached Growth System) wag"szuunznauss’ (Activated Sludge
Systemn %3® Suspended Growth System) vingrusiufulutsiae Ingusifiusiniaiusuins 148.5 au..

@ @ Y o 1=t a © o a ] = Bl a
wazLIaINALAUWILEEL 9.38 . muluvealinsAnsaniaafineinie U 2 YA YSUUDINIANNLATOILHY
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SMATIYN 252 NN.eBNTAW/TY T18n1dIU F/M iy 0.30 uag MLSS wirfu 2,500 un/a. Tae BOD floen

nsyuUiAint 20 un/a.

' . ° v o = o a ¥ a o
1.4) Ysnnmzneu (Clarifier) ivitiuenvisennagnaukuafiiseeenatnindeneanin
" a vl o ' = ' ad da
Pnvaiinenia senkuulirlidiuau 2 Ue Tnefivdunasyesesin 37.8 aua. diunihlumsanaznausiy
Wity 18 msu. fszezmdnidiuinigs 2.38 9u. lnssgneuvzgnguiisunduldveidueinia wazinla

FuvuIzndUaauiineansely

U K1)

1.5) Usiungnau (Sludge Storage Tank) uihilfiufnuassesaaisngneudiuiiy
Tnennstesaanewuulildennia (Anaerobic Dige stion) Tasuatiungnauiiuduims 36 ava. Ineliszezan
Wufhazneutszana 116 Su TasssUssaunudiineuien Wanguagneumuenvanzasisly ei
Vunamzneudiuiuazgndesaaelag Anoxic/Oxic Digestion luvaifiunenau veuiuauna uaguaid
ome dusEneuwaeIos 3% tu 116 Yy dufulSinanznoussiiviings 1.08 ava Tuszeriia 116 Ju

fatupNvsTUnENouRafies 1 Ase Tuszezinan 3 U

1.6) Yeguihosn (Effluent Tank) inthiflunissiumsindsiiioumsiidauds e
sesvungeennsrULT TR GE TiUSinastniy 23.44 aua. kadnifuihide 1.48 wushikiunisdidn
dauvilsszhluldsmidulinelulasins dwmiuduiivdessssuiseengdinsslasansisugdunds
1A59A13

suythiminduyed 2

szuuthimindeyedl 2 ssvuditathdedBeguuuuiinenmaviafifidnanedame
suepensnsalumsesiuthids 2 aus/tu feguinalffuiadsmdddvednasins lnothdees
fivsnanuanUsnlugy BOD Wssuy 250 un/a. Fsssuutrimhidessivssasamlumsiiauiina
arwanUsnlugy BOD wivudesas 92 il BOD flsenainszuun frwiiu 20 un./a.s1wazidunveus

asvptUe dnail

2.1) fansex (Separation Chamber) ¥iwtidiuennin veauds wagvildiAnnsdon
amedsfgasienseuaunslildenne Tasdunseriiviuasviiu 1 ava. gnesnuuuliliszezianfin
wurhide 12 v,

2.2) fadiane (Aeration Tank) titevndaidefegdunisiiseasniserna Taslu
ssverlinsfuonieliuiqaunddiremseimealasldue i Tnefufuerniefivsines 0.85 gnuierd
was Ssvaziainiiv 10 93l dasnstinermesindu 2.88 aua/vu. A1 MLSS 2,000 fiadn3w/ans
wagA1 F/M Ratio winifu 0.27 nn.BOD/MLVSS-3u

2.3) daumnngnau (Sedimentation Chamber) Urduandudueinimazidgediu
anngnoulfielsiansuvivassanaznou duiilasrlvadusengseuuszuisun Insiinnseanwuulvidiu

ANAZNEU TUUIA 0.27 aU.Y. wazlssusinaiiniu Wiy 2.50 ¥4

- Al [y e o 3
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uenani Tasamsaefimnasmsdnhiisirunstriantdussloni Tasdnhfisnduan
smhdulilulassms dhitmnveguihsennnssuuindathids svgnaudandsewniila wdsaniduey
gniudsruuviefuruieldsmhiuliluiuiiaidelasns Juas 2 ads fio ludiaduasiBu Gawy
Fufirhilinn Feuiaieatudnailoun 1,426.0 aaa. vl Tassnsldduramuiinashiieildsndh
Fuldl Tneiisnsmssaiduldivigy 1.7 Bas/msu/Au (n3esdnd gaudulsed, 2536) thfisfananazlal
dsndumiiusuniudeditnende iesnldkiumsthinaudnanmegluinasgruudddsidndumsiy
suust uarlassmaideniatlunmssaiduliludinduasifu Feaglisuniuginerds Tneusinaniis

° & da o
ﬂ']u’lm%’\ﬂWUﬂﬁL‘UE]')‘U?J\‘]IWNW\'S

Mty Usunauenudssnisiguinlunssasiheuldtuansvedlasemsussanm 2.46 av.a./
s d! -9 g n’l dl (-] s } al & -7} [ 7] g & 3 g ny nl'
U FeUsunaninfiairIun1sUITRRAIv0981A15TUS I 375.46 a4/ A9t aevdeuSinaninfiany

srueasginselavanssaeiunddlasanisiviniu 373 ava/du
4) szuuindnfelimuuasazeaninde

(1) sruuidnazensans (Aerosol) sruuvitatidsveddasinmsidussuuidiuenna
wuunznewswwiinfifinandainmey wastheidinenia (Activated Sludge And Fixed Film Aeration) &inn3
Wusruuiisathidedinanneliiiaazoasase (Aerosol) p1vdwmanssnudsgunmYesldFuduiaazens
aould AemnilasinisTedalifinsida Insldenld35u vadeiansasniivouazassasy (Aerosol)
fiRntuazgnuinlunsesitugi Activated Carbon Tnsermmeslvaruvieigdaidnasessass (Aerosol)
e 12 AU/t Suisaefiazdrinaresassiiinainseuutidadnde uenenilassnisazvhns

\Wasughu Activated Carbon Tvainn 2 oy

(2) ssuuidameing Tassnsiddaliilssuuhdamelimftorafistuanssuutda
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351  Y2UlANIIATIIIRAMNHEWIRGON

uﬁﬂiﬂ’]’iﬁﬂf‘l’mCﬂ'ﬁ'JQﬂE]UNaﬂ'iL'VIUﬁ\'iLL’J(”IE,{EHJ 1A59n19 THE PRESIDENT PHETKASEM-

BANGKHAE ladimsimuslvinsisfinnunaunwdaindey Al

) ﬁsun'\wifwaaszwﬁﬂﬁ’ﬂﬁnﬁﬂ dhilsriounsthiin, thilwdnisttin vesszuutin
ddes 2 U LLasﬁwﬁqﬁaussmaaaﬂgjmauaniﬂsams mnuiideuss 1 A%t naeasvezandaduiums
Tnedidwilunisnsiatasel anmdunsa-sne (pH), Arruanyusnluguiled (Biochemical Oxygen
Demand), @15uv2uase (Suspended Solids), nznauniin (Settable Solids), vosudsazareun (Total
Dissolved Solids), Aidu (Total Kjeldahl Nitrogen), #al# (Sulfide) Thsfuuaglashu (Fat Ol and Grease)

2) qmmwﬁ%assiwﬁ‘q F1uau 1 90 Tnefaud 2 arwd Ae Arwdil 1 asaadatuas 2
a¥s masnsveranUaduiiunis lnediduifaseialunisnsieta fuil Aranudunsa-ans (pH) uay
AaBsUdaTEAES (Residual Chlorine) uazRmid 2 avaniniouss 1 ads aaonszeviianasidiunis
Taviidaiifinsatn dadl Indnesuianun (Total Coliform Bacteria), 9Aun3dnguivinliiAalsn Idun

Escherichia coli, Staphylococcus Aureus, Pseudomonas aeruginosa
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fa dudiidunisiiuuazieseifiegne nsuiens szsilunsifuiethailngds Grab Sampling
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AUANAMATNANEUENTRIUJURNTInT e washddluTeseidsiesufuinsvesuem seold Tnans
Lﬁuﬁ’;aehau,aﬁmswﬁ@mmwﬁ'\ fufumuumsguiitmualilu Standard Method for the Examination
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M990 3.5.2-1 YaULlUMBINITIATIUANNTNEILINGDI

Y | aa
FIBNMIATIVIA futinnsaadn Bmsasrndauaridimnei 'm'nv u:mg'm":s
AN AATILH
1A zumwﬁé 98958 UU | - PH - Electrometric Method 27/01/68 APHA-AWWA,
Ytdnde - BOD - Membrane Electrode 28/02/68 WEF Edition
- dwdedrssuuiaga | - TDS - Dried At 180 °C 31/03/68 | 2392017
'13"1 e - TSS - Dried At 103-105 °C 30/04/68
- dheananssuuidh | - Settleable Solids - Settleable Solids 30/05/68
e - Oil and Grease - Soxhlet-Extraction Method 30/06/68
- Jawnhgavineven | - sulfide - lodometric Method
sswizmaﬁw -TKN - Macro-Kjeldaht Method
2. pruawinwesasy | - pH - pH Test Kit ynfu | APHA-AWWA,
i - Free Chlorine - Chlorine Test Kit WEF Edition
- Total Coliform Bacteria - Standard Total Coliform Fermentation 27/01/68 23", 2017
- Fecal Coliform Bacteria - Thermotolerant (Fecal) Coliform 28/02/68
- Escherichia coli - Other Escherichia Coli Procedure 31/03/68
- Staphylococcus aureus - Membrane Filter 30/04/68
- Pseudomonas aeruginosa | - Membrarie Filter 30/05/68
30/06/68
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wyIuaee (Suspended Solids), aenaumniin (Settable Solids), wamﬁaazmaﬁﬁ (Total Dissolved Solids),

s u (Total Kieldahl Nitrogen), #als (Sulfide) Yrsiunagluafu (Fat Ol and Grease) Jagdumis
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= = L4 - 0w %’ =
19299 3.5.3-1 NANTATIVIATIEUAUNINUITEUVUIUAULEE

WAN1IASIDIATIN
ANUAIDENS udsuAl i e o T — Oil & Grease X Sulfide Settable
(mg/L) (mg/L) Solids (mW/L)
27/01/68 6.7 102 57 254 15 33 <0.10 0.2
28/02/68 7.6 50 106 236 11 8 <0.10 3.0
“hrautin 31/03/68 75 109 170 266 20 a4 <0.10 20
“Qﬂﬁ 1 30/04/68 7.6 79 46 232 8 72 <0.10 0.2
30/05/68 8.0 53 80 214 9 67 <0.10 1.0
30/06/68 8.1 51 30 312 7 52 <0.10 0.1
dw‘i‘qqm-ﬁﬁgaqn 6.7-8.1 50-109 30-170 214-312 7-20 8-72 <0.10 0.1-3.0
27/01/68 7.7 30 30 256 <2 11 <0.10 <0.1
28/02/68 6.8 34 30 248 2 11 <0.10 <0.1
Ywdatin 31/03/68 73 a7 26 284 7 19 <0.10 0.1
'qmﬁ 1 30/04/68 7.2 24 10 260 <2 17 <0.10 <0.1
30/05/68 7.2 32 30 166 <2 15 <0.10 <0.1
30/06/68 75 27 30 282 <2 18 <0.10 0.1
dqv‘i’qqn—ﬁwgeqa 6.8-7.7 24-47 10-30 166-284 <2-7 11-19 <0.10
umsgIu* 5.5-9.0 <20 <30 <1000 <20 <35 <1.0 -

v oa o a y v - 3 3 &
VUBA ¥ §DUUsEMAYIENMANTENTIMINGINTTIINRLASAIINADY 1589 AMUALNASEIUAIUANMSTITUIEINTIRIINEIMTUNIUTEAYLEYURTING W.A. 2567 (Uszian n.)
** Jhneudtialifinesguiivue

v

vitndasetanariiesisd  : quéliesisih ia Tnséwit : 035-226-383
Ho{iAumag1y/Begudin : WPFUNGA 793N taumziou : 3-190-9-0020
Borjmunu/msI9any s wnilsua woeas wanzideu : 9-190--0001
Fodime s unareTIssu Jl waunzLdeu : 2-190-3-0007
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M15190 3.5.3-1 (ra) HANIIATIVIATIBUANTIWUITEUUUIUAUNHY

HANNIATIANATIEIN
SLGITTELERR Tunoudl i D TS BT Oil & Grease T (o Sulfide Settable
(mg/l) (mg/L) Solids (mi/L)
27/01/68 7.2 270 80 1768 14 81 <0.10 0.6
28/02/68 7.7 308 a7 1786 6 95 7.6 0.2
=hioutiin 31/03/68 7.7 324 80 1916 a4 111 8.6 0.3
zmﬁ 2 30/04/68 7.6 272 55 1904 3 154 <0.10 0.2
30/05/68 8.2 187 36 2006 15 145 5.8 0.1
30/06/68 8.0 266 68 2068 5 89 7.6 0.2
AAIGA-ANg R 7.2-8.2 187-324 36-80 1768-2068 3-15 81-154 <0.10-8.6 0.1-0.6

27/01/68 7.2 13 13 236 <2 7 <0.10 <0.1
28/02/68 7.4 14 12 372 <2 7 <0.10 <0.1
dwdsinda 31/03/68 7.8 10 <10 368 <2 <5 <0.10 <0.1
nqmﬁ 30/04/68 75 25 16 286 <2 11 <0.10 <0.1
30/05/68 7.7 20 19 256 <2 11 <0.10 <0.1
30/06/68 7.8 25 26 400 <2 11 <0.10 <0.1
mei"qqﬂ-ﬁhqaa,ﬂ 7.2-7.8 10-25 <10-26 236-400 <2 <5-11 <0.10 <0.1
ATFIU 5.5-9.0 <20 <30 <1000 <20 <35 <1.0 <0.5
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d 1] = g o L4 ’0’
A1574f 3.5.3-1 (sl0) nanseTIRIATIIRAN M STUUT TR LEY

HANIATINIATIEN
gaiiudieene | JuafeuAl = S e s Oil & Grease b Sulfide Settable
(mg/L) (mg/L) Solids (mU/L)
27/01/68 1.7 13 13 202 <2 7 <0.10 <0.1
28/02/68 74 13 14 310 <2 6 <0.10 <0.1
ihreussungeen 31/03/68 7.6 7 10 354 <2 <5 <0.10 <0.1
UBNLASINTG 30/04/68 7.4 25 20 244 <2 11 <0.10 <0.1
30/05/68 7.5 19 20 228 <2 13 <0.10 <0.1
30/06/68 7.8 31 a7 344 <2 35 <0.10 0.1
Adingn-AgeEn 7.4-7.8 7-31 10-47 202-354 <2 6-35 <0.10 <0.1-0.1
uAIFIU* 5.5-9.0 <20 <30 <1000 <20 35 <1.0 -

v o o a 5 v 4 ° 3 &
iangweg : . ’E]'NENlﬂqll‘ﬂiﬂﬂ'lﬂﬂiﬂﬂ'lFTﬂiVVl"S'J\Wﬁ‘WU"Iﬂiﬁiiu'ﬁqﬂua’da\'ﬂ,lﬁﬂﬂau [$1a)] ﬂ'lWUG’IEJ']ﬂiﬁ']Uﬂ’JUﬂSJﬂ'ﬁis'U']Elu’Wl\‘]'i]']ﬂE]'lﬂ']iU'NU'izLﬂ‘VlLLﬁZUWQ‘UU'Iﬂ WA, 2567 (Useww n.)
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Hewssuiieunansasnlinsziamnmisruuiitaidslasens THE PRESIDENT
PHETKASEM-BANGKHAE luszwing® 2565 s Tagiu wuin aunmbilavdsnisthlin uastheussue
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A1519# 3.5.3-2 Wiguiigunamsanalinseiaunmiiszuuiiminge

YAIUFI9E1 JuidouA ARRTEY
pH BOD (mg/L) SS (me/L) TDS (mg/L) Oil & Grease (mg/L) TKN (mg/l) | Sulfide (mg/L) | Settable Solids (mi/L)

30/07/65 7 200 433 390 <5.0 64.6 <1.0 1.5
27/08/65 7.3 200 a5 365 <5.0 81.8 <1.0 q
17/09/65 7.1 86 48 200 6.4 67.4 4.8 2
05/10/65 7.2 72 50 362 5.6 61.7 20 3
05/11/65 6.5 90.5 5 70 <5.0 3.7 <1.0 <0.1
03/12/65 59 100 35 370 6.2 72.6 <1.0 2.5
18/01/66 7.2 35 100 200 8 64.1 7.6 3
17/02/66 6.5 315 1800 260 130 22.6 10.7 60
01/03/66 6.4 480 205 380 42.8 9.7 9.5 30
05/04/66 6.4 192 210 80 251 56.4 1.2 10

¥ . 29/05/66 7.6 205 60 230 20.2 258 1.3 2

*5TUY

‘Qﬂﬁ ] 27/06/66 6.6 14 25 450 9.9 6.6 <1.0 <0.1
20/07/66 15 92 104 260 19 76 25 25
30/08/66 7.4 94 87 298 19 85 1.4 1.5
29/09/66 7.1 80 38 272 q 72 <0.10 0.6
31/10/66 7.9 55 73 260 9 7 6.3 3
30/11/66 1.7 91 49 272 7 70 <0.10 0.1
28/12/66 7.9 a7 49 350 3 76 <0.10 0.1
31/01/67 7.8 71 21 270 <2 54 <0.10 <0.1
26/02/67 6.7 168 710 234 91 18 <0.10 25
27/03/67 74 62 46 224 6 28 <0.10 0.8
25/04/67 79 40 30 284 <2 43 <0.10 0.2
28/05/67 8.4 458 2032 248 304 83 53 70
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= ' <l = a P - o o % o
f15199 3.5.3-2 (712) L‘U?EJ‘UWIEJ‘UNaﬂ']imi'lQ’JLﬂiqgﬂﬂmﬂqwuqigﬂuuq'ﬂﬂu’]Lﬁﬁl

LAUF0ES JudauAl LU O
pH BOD (mg/L) SS (mg/L) TDS (mg/L) Oil & Grease (mg/L) TKN (mg/L) | Sulfide (mg/L) | Settable Solids (ml/L)
26/06/67 7.7 124 38 308 5 44 <0.10 0.1
30/07/67 7.7 124 30 274 7 44 <0.10 <0.1
28/08/67 74 142 660 244 73 55 <0.10 10
27/09/67 7.9 80 57 348 10 73 <0.10 0.1
28/10/67 6.8 296 848 293 257 40 <0.10 40
¥ . 27/11/67 6.8 236 1154 286 450 61 7.9 48
*UYITEUY
ﬁﬂﬁ L e 27/12/67 8.1 49 42 220 <2 27 <0.10 0.1
27/01/68 6.7 102 57 254 15 33 <0.10 0.2
28/02/68 7.6 50 106 236 11 8 <0.10 3.0
31/03/68 7.5 109 170 266 20 a4 <0.10 2.0
30/04/68 7.6 79 46 232 8 72 <0.10 0.2
30/05/68 8.0 53 80 214 9 67 <0.10 1.0
30/06/68 8.1 51 30 312 7 52 <0.10 0.1
30/07/65 6.9 100 30 480 <5.0 17.2 <1.0 1
27/08/65 6.8 10 25 250 9.4 19.4 <1.0 <0.1
17/09/65 6.3 39.5 14 460 <5.0 16.5 <1.0 1
05/10/65 6.7 39.5 20 385 <5.0 6.2 <1.0 0.1
wheanssuy yafl | 05/11/65 6.4 30 25 80 <5.0 5.9 <10 <0.1
1 03/12/65 6.0 6.3 20 200 7.7 3 <1.0 0.2
18/01/66 6.7 20 40 205 <5.0 175 <1.0 3
17/02/66 6.1 26 35 305 131 5.5 1.2 <0.1
01/03/66 6.4 99 10 540 <5.0 5 <1.0 0.3
05/04/66 6.6 30 50 170 <5.0 12,5 <1.0 <0.1
w U3t quéiiameii $1ffn i 3-20
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é 1) = lOI 0 o g
A1Tefl 3.5.3-2 (Ae) LWisufisunanInsvieeigaunmihssuuitminge

qmﬁuéﬁaeha '3'u/l,ﬁau/i'l s i
pH BOD (mg/L) SS (mg/L) TDS (mg/l) Oil & Grease (me/L) TKN (mg/L) | Sulfide (mg/L) | Settable Solids (m/L)

29/05/66 7.1 100 18 190 13.7 3.8 <1.0 <0.1

27/06/66 59 135 20 345 12.1 8 <1.0 <0.1

20/07/66 6.4 31 18 234 <2 17 <0.10 <0.1

30/08/66 6.6 18 26 302 <2 22 <0.10 <0.1

29/09/66 7.1 17 25 312 2 13 <0.10 <0.1

31/10/66 7.1 15 11 290 <2 12 <0.10 <0.1

30/11/66 7.7 26 15 300 <2 45 <0.10 <0.1

28/12/66 6.5 14 25 374 <2 14 <0.10 <0.1

31/01/67 6.7 20 14 268 <2 20 <0.10 <0.1

26/02/67 6.4 20 48 266 3 3 <0.10 1.5

. L | 210367 65 17 22 286 <2 6 <0.10 0.5
‘Ll']E)E)ﬂiﬁjU'U L 25/04/67 6.4 21 25 360 <2 7 <0.10 0.2
i) 28/05/67 6.0 17 30 330 3 11 <0.10 <0.1
26/06/67 5.1 22 30 202 4 5 <0.10 0.1

30/07/67 6.0 19 22 286 2 7 <0.10 <0.1

28/08/67 6.7 19 28 288 <2 15 <0.10 <0.1

21/09/67 6.8 15 25 302 3 13 <0.10 <0.1

28/10/67 7.6 28 30 348 6 35 <0.10 0.1

27/11/67 6.3 38 22 328 <2 5 <0.10 <0.1

27/12/67 6.4 20 14 330 <2 5 <0.10 <0.1

27/01/68 1.7 30 30 256 <2 11 <0.10 <0.1

28/02/68 6.8 34 30 248 2 11 <0.10 <0.1

31/03/68 7.3 a7 26 284 7 19 <0.10 0.1
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o : = ¥ Sae
A19797 3.5.3-2 (si9) Wibuisunan1snsIvinzigua wiiszuutimide

DI ITUPLEER Ju/douAl Lk S
pH BOD (meg/L) SS (me/L) TDS (mg/L) Oil & Grease (mg/L) TKN (mg/L) Sutfide (mg/L) | Settable Solids (mU/L)
v 4 30/04/68 7.2 24 10 260 <2 17 <0.10 <0.1
gansEuy ¥an
L () 30/05/68 7.2 32 30 166 <2 15 <0.10 <0.1
30/06/68 15 27 30 282 <2 18 <0.10 0.1
30/07/65 7.1 100 100 370 6.9 112 <1.0 2
27/08/65 7.2 390 130 1890 37.1 141 2.1 4
17/09/65 7.1 105 220 1870 727 119 18.4 0.5
05/10/65 7.2 59 45 355 <5.0 79.6 17.3 0.5
05/11/65 6.6 37 4 230 <5.0 <1.0 <1.0 0.1
03/12/65 6.4 200 120 370 5.3 96.2 1.4 0.5
18/01/66 7.1 170 120 1340 8.7 8.6 9.5 2
17/02/66 7.1 212 155 1340 34.7 112 8.6 1
01/03/66 7 440 125 340 143 56.3 11.6 2
**ﬁl'lL{Jl’l‘SSUU 05/04/66 7 250 110 1430 30.3 578 1 1
‘Qﬂﬁ 2 29/05/66 7.2 180 115 1400 14.2 30.1 27.5 2
27/06/66 6.3 270 310 2365 237 517 5.1 2
20/07/66 7.6 330 45 1856 q 85 23 0.6
30/08/66 7.2 260 36 1904 12 92 49 0.2
29/09/66 - 8.4 117 14 1738 9 86 4.5 0.1
31/10/66 8.2 225 29 1540 5 82 4.6 0.5
30/11/66 7.9 311 63 1586 q 82 <0.10 <0.1
28/12/66 8.1 221 69 1620 q 104 12 0.2
31/01/67 7.5 321 56 1462 7 87 14 0.5
26/02/67 74 234 79 1530 9 83 8.6 0.5
w U3 gudiiasiesith St i 3-22
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d 1 o s ,Q‘ o ) ‘0’
a151efl 3.5.3-2 (de) WisuWieunamInmalinseinunwiseuudidminde

YALfiuFIREN Ju/iwauAl s ALt i
pH BOD (mg/L) SS (mg/l) TDS (mg/L) Oil & Grease (mg/L) TKN (meg/L) | Sulfide (mg/L) | Settable Solids (mi/L)

27/03/67 7.7 231 48 1636 q 95 14 0.2

25/04/67 8.2 198 30 1636 <2 91 2 0.2

28/05/67 7.8 188 93 1732 7 91 7.5 25
26/06/67 7.8 208 46 1768 4 76 <0.10 <0.1
30/07/67 7.6 247 23 1860 3 27 15 <0.1
28/08/67 8.1 182 25 1740 7 115 <0.10 <01
21/09/67 8 224 36 1750 7 139 <0.10 <0.1

**‘I:l:']L‘z‘J"ﬁz‘UU 28/10/67 7.8 262 62 1748 2 103 <0.10 0.2
ﬁﬂﬁ 2 (s9) 27/11/67 7.6 288 52 1736 4 122 <0.10 0.1
27/12/67 7.5 137 59 1790 3 111 9.5 0.2

27/01/68 7.2 270 80 1768 14 81 <0.10 0.6

28/02/68 7.7 308 a7 1786 6 95 7.6 0.2

31/03/68 1.7 324 80 1916 q 111 8.6 0.3

30/04/68 7.6 272 55 1904 3 154 <0.10 0.2

30/05/68 8.2 187 36 2006 15 145 5.8 0.1

30/06/68 8.0 266 68 2068 5 89 7.6 0.2

30/07/65 7.2 20 50 600 <5.0 17.2 <1.0 1.5
27/08/65 7.2 200 25 280 10.2 71.8 <1.0 <0.1

y 4 17/09/65 7.2 35 40 450 31.8 78 6.2 0.3
bl 05/10/65 7.1 17.8 10 225 <5.0 4.9 <1.0 0.1
? 05/11/65 6.8 7 6 140 <5.0 <1.0 <1.0 0.1
03/12/65 6.4 79 <25 400 8.3 21 <1.0 0.2

18/01/66 7.2 20 45 360 <5.0 12.6 <1.0 1
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=1 1 = L4 g o as r‘:’ =
A13197 3.5.3-2 (dia) Wisuigunan1InTRileTsinuMminssuuUITninLEY

AudIENe JudisuAl Al
pH BOD (me/L) SS (mg/L) TDS (mg/L) Oil & Grease (meg/L) TKN (mg/L) | Sulfide (mg/L) | Settable Solids (ml/L)
17/02/66 7.2 155 15 280 14.5 35 <1.0 1
01/03/66 6.6 46.5 60 730 <5.0 8.7 <1.0 0.4
05/04/66 6.5 39.5 13.3 270 <5.0 8.3 <1.0 0.5
29/05/66 7.3 175 35 200 10.9 105 <1.0 0.1
27/06/66 6.1 215 55 430 13.3 55 <1.0 <0.1
20/07/66 1.3 16 16 290 <2 <5 <0.10 <0.1
30/08/66 7.3 27 28 316 <2 6 <0.10 <0.1
29/09/66 8.2 8 <10 436 <2 9 <0.10 <0.1
31/10/66 7.8 13 <10 384 <2 7 <0.10 <0.1
30/11/66 7.8 14 <10 264 <2 27 <0.10 <0.1
v d4 28/12/66 7.6 13 10 378 <2 8 <0.10 <0.1
u’]ﬂﬁ]ﬂi%I‘UU‘QWVI 31/01/67 7.5 26 <10 384 <2 20 <0.10 <0.1
2 () 26/02/67 7.1 11 <10 292 <2 6 <0.10 <0.1
21/03/67 74 19 15 316 <2 5 <0.10 <0.1
25/04/67 7.6 10 10 382 <2 6 <0.10 <0.1
28/05/67 7.0 18 51 380 11 6 <0.10 0.1
26/06/67 7.3 7 14 370 <2 <5 <0.10 <0.1
30/07/67 7.1 8 10 330 <2 <5 <0.10 <0.1
28/08/67 7.9 <q <10 430 <2 8 <0.10 <0.1
21/09/67 7.4 17 22 298 <2 7 <0.10 0.1
28/10/67 7.8 20 17 424 <2 34 <0.10 <0.1
27/11/67 7.0 35 11 360 <2 19 <0.10 <0.1
27/12/67 6.9 11 <10 318 <2 <5 <0.10 <0.1
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o . = < ) o X
A1519% 3.5.3-2 (si8) WisuieunamInsIndinTeiaunwinssuuiiniide

ALUAIEN JunvouAl STy
pH BOD (mg/L) SS (mg/L) TDS (mg/L) Oil & Grease (mg/L) TKN (mg/L) | Sulfide (mg/L) | Settable Solids (mU/L)

27/01/68 7.2 13 13 236 <2 7 <0.10 <0.1
28/02/68 7.4 14 12 372 <2 7 <0.10 <0.1
theonssuuyedl | 31/03/68 7.8 10 <10 368 <2 <5 <0.10 <0.1
2 (¢10) 30/04/68 7.5 25 16 286 <2 11 <0.10 <0.1
30/05/68 1.7 20 19 256 <2 11 <0.10 <0.1
30/06/68 7.8 25 26 400 <2 11 <0.10 <0.1

30/07/65 7.1 15 25 440 <5.0 26.1 <1.0 0.5
27/08/65 7.4 1q 10 460 7 3.2 <1.0 <0.1

17/09/65 7.2 32 46 450 14.9 10.8 <1.0 0.5

05/10/65 7.1 38 30 475 <5.0 29 <1.0 0.1
05/11/65 6.9 17 6 100 <5.0 1.7 <1.0 <0.1

03/12/65 6.9 q 5 480 12 6.1 <1.0 0.1

18/01/66 6.6 12 10 480 54 204 <1.0 0.3

Thiereussnne | 17/02/66 7.1 39 10 295 13.7 35 <1.0 1
aangimauan 01/03/66 7 46 18 490 <5.0 2.3 <1.0 0.5
lasans 05/04/66 7 4 20 200 5.8 1.5 <1.0 0.5
29/05/66 7.3 20 12 460 8.9 7.2 <1.0 <0.1
27/06/66 6.4 23 45 350 10.8 7.7 <1.0 <0.1
20/07/66 73 13 15 274 <2 5 <0.10 <0.1
30/08/66 7.3 26 28 298 <2 6 <0.10 <0.1
29/09/66 8.2 9 <10 414 <2 9 <0.10 <0.1
31/10/66 7.7 13 <10 264 <2 7 <0.10 <0.1
30/11/66 7.9 10 <10 272 <2 28 <0.10 <0.1
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A 1] = 'ﬂ’ o ar '0’
M15190 3.5.3-2 (diD) WisuisuRaMsaTIR AT IEiRuMNsEUUUIYRUEe

WANTIATINIATISN
yaliuARE | SuanouAl
pH 80OD (mg/L) SS (mg/L) TDS (mg/L) Oil & Grease (mg/L) TKN (mg/L) | Sulfide (mg/L) | Settable Solids (mUL)
28/12/66 7.6 9 <10 374 <2 8 <0.10 <0.1
31/01/67 75 15 <10 328 <2 17 <0.10 <0.1
26/02/67 7.2 12 <10 268 <2 5 <0.10 <0.1
27/03/67 7.3 14 <10 330 <2 5 <0.10 <0.1
25/04/67 7.6 11 12 374 <2 6 <0.10 <0.1
28/05/67 7.0 17 54 356 8 7 <0.10 0.2
26/06/67 7.4 17 26 338 <2 <5 <0.10 0.1
30/07/67 7.1 13 20 322 <2 5 <0.10 <0.1
dhilrewssne | 28/08/67 78 5 <10 380 <2 8 <0.10 <0.1
gangmeuen 27/09/67 7.3 14 20 300 5 6 <0.10 0.1
{A33n13 (D) 28/10/67 7.7 19 21 420 <2 35 <0.10 <0.1
27/11/67 7.1 28 12 420 <2 8 <0.10 <0.1
27/12/67 6.8 13 <10 272 <2 <5 <0.10 <0.1
27/01/68 7.7 13 13 202 <2 7 <0.10 <0.1
28/02/68 7.4 13 14 310 <2 6 <0.10 <0.1
31/03/68 7.6 7 10 354 <2 <5 <0.10 <0.1
30/04/68 7.4 25 20 244 <2 11 <0.10 <0.1
30/05/68 7.5 19 20 228 <2 13 <0.10 <0.1
30/06/68 7.8 31 a7 344 <2 35 <0.10 0.1
syt 5.5-9.0 <20 <30 <1000 <20 =35 <1.0 -
e : * SuBamisenasEnAnsE MR eI Auarasinden Fes MMuANASTIUAUANNTTEUNBTIANINEIATURUSANIASUNTUIN WA, 2567 (USEam n.)
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DENTAGON
asectric Cn 1.
Cllent : The P F
Project H Yearly Preventive Maintenance
Date ct 9/07/2024

fles memmageuigeFmenntiilszdag 2567

Feu Janmsemig .
aufneLE mumneu Biaania Sin dnsansuueningeinmendiid ey
Tinanserma iane wsdinl nannsa L TR @ nangm 2567
snsosnluspamrsssoy Aok
1. Thermo Scan
uamanrananian Thermo Scan qﬂmm‘lﬂﬂw‘mwﬁainﬂni qumniineagunenl
Iifreslusnnazing BhkAdsmnuRintinfeegnam!

2. Efectrical Room
Drop Qut Fuse
- nanvrmasouUnRlindieaaiintinfregungl
- nanmmsseusnwiliveaTaulscng
- #nInsulation resisiance maktu High - Low , High - Gnd Sifin@
- A1 Polarization Index (P) fiAifiu 1.0 AanATgw IEEE 62
- Fninsulation resistance WA Low - Gnd fifinein
- uanmaseus Breskdown Voltage seainuiufinen® 29.6 kv,
istribution Transformer TR.:
- manvmmssausnwhlsanTaulaalng
- #7Insulation resistance nwA L High - Low , High - Gnd 3iA1un#
- A Polarization Index (P1) SiAfin 1.0 Aasmsg I IEEE 62
- A1 insulation resistance WAy Low - Gnd Hieuni
- uanvmaseush Breakdown Voltage aestuiufiUng® 381 Ky,
i Circut B

- #nInsulation resistance tALInG

Lilddenamfinnfvessuay
- A1 Contact resistance RALNR

- A Trip Unit vinugnAaman i

C\ Field Inspection Report il
JENTAGEA Page: 10f 6
ki Distribution Transfarmer (Ol type) Procass or Substation
(Customer : The President Phetkasem Bangkhae ]Plant: Electrical Room ( Floor 1 ) Electrical Room
Device no. : Feeder name : TR
1. Data and description
MNF EKARAT Reted voltage HY 24 kv
CaclingType ONAN Rated voltage LV 4167240 . V
Serial no. 81602117 Rated curent HY 48.11 A
Year 212118 Rated cumrent LV 277572 A
Standard JEC 60076 Rated power 2,000  KVA
% Impedance 581 % Rated T 50 Hz
Oil in transformer 1,650  Litres Mo. of phase H 1
Total mass 5.8356 kg Cooling type H ONAN
Wind. Temperature Rise. 60 ¢ Vector group symbol  : Dynt1
Class A Service tap 1(24kv}
Top oil Actual Maxinmum Fan1 Fan2 Alarm Trip
tempemture [°C) - -
Winding Actual Maximum Fan1 Fan 2 Alam Trp
temperatura [°C) = - - - E
2. Visual Inspection Chack
~ Body undemeged @ Nomal [0 Seecomment O NA
- Qilleakage @ Normal O Seecommont O WA
- Olllevelchack:  30% of conservator O Nomal O Seecomment @ NA
- Paint condition [@ Nomal [ Ses comment a NA
- Grounding connection @ Nommal DO Seecomment O NA
- Temperaturs indicator O Normal [ Seecomment @ WA
- Tap changer @ Nomal [J Seecomment o nA
- Pressure relief device @ Nommal O Seecomment O NA
- Nz gas seal device O Normal DO Sescomment @ NA
- Buchhotz relay O Normal [ Sescomment B NA
- Radiator fin O Normal [0 Seecomment 2 A
- Ofl sampling and drain valve [ Nommal O Seecomment o NA
- Bmeather with siiga-ge! £ Normal [ Sescomment @ NA
- Cooling fan D Nomal [ Seecomment B NA
- Name plate @ Nomal O Seecomment o NA
- Cable box O Noma! O Sescommant @ wa
- Bushing undamaged end clean Normal O Seecommenl o nA
- Terminal connection condition @ Normal O Seecomment O NA
- Cubicls control and tarminal box O Normal [0 Sescommenl a A
Other O Normal [J Seecomment 8 NA

AARUIN A5-1

Liatirk Co.0 e,

Client H The P F Bangh
Project Yearly Preventive Maintenance
Date 810712024

wiusningd : BUSDUCT 2000A FLR.5-11th Battery Micrologic Lﬁﬂu
wwnined : CAPBANK 2 Battery Micrologic Ao
Capacitor Bank MDB.1.2
= #h Insulation resistance SAmIn@litidiemAininFassnuau
- #A Capacitor Slspsﬁ 1-2 ﬂn’ﬂmummvfmm;‘mﬂuﬁn
ATS, Aufomatic Transfer Switch
- 1yuu ATS ¥iupniaesna Function
- i Generator start ATS Controller T Alarm duusadilaasian n3i Service Gen
m:ﬂﬁ.mnn"uhan"lﬁgﬁfu
Grounding System
- AmrduynuTeInNIReRIAuiAN Biiu 5 Taviu
- wanummadeufifinAbitdaemiBatinvesguinial
- anmaney Insulation resistance SRR hidRrrnRaunivesauou
- et Wisnusrenauaznosduyasiebizeudenuds
- ¢/ MDB.1,2 Pilot Lamp Tndinuz ON | OFF 11
-~ uumhWia Name Plale fhiresanamnineddan Busduct Arasss
Busduet 1 §1e8uf} 12-17, Busduct 2 4yl 5-14, Busduct 3 S1eduf 1827
uaapUinmsan qﬂnmﬁnmnam’»’muneq"lut\n'mun‘s‘t wﬁﬁamiﬁanﬂuﬁndnﬁhq Feilaunns
ﬁ:ﬁmﬁmuf’nmqu«d@z{h‘lﬂ {General Inspection) etinsnenthaleodilaniazafs uasiinng
mavaaaLszdal) (Yearly Preventive Maintenance) atintainedlaz 1 afa
SaFownitehliafiannn

voRAMA TG

(umidy fien)

Service Supervisor

. . Report Page
Field Inspection Report =i
Distribution Transformer (Oil type) Process or Substation,
Customer : The President Phetkasem Bangkhae IFlanﬁ: Electrical Room ( Fioor 1 ) Electrical Room
3. Pratective alarm / trip device check
- Oil temperature alarm O Nomal O See comment a Nva
- Ol temperature trip 3 Nomal O See commenl & NA
- Oil temperature start fan O Nomal O Seecomment @ WA
- Winding temperature alarm O Nomal O See comment @ NA
- Winding Cil tempermature trip DO Nomal O See comment B NA
- Winding Oil temperature start fan O Nomal O See comment B NA
- Buchhotz relay alarm O Nomal O See comment =@ NA
- Buchholz relay trip O Nomal O Seecomment & NA
- Pregsure relief main tank bip O Nomal O See comment O WA
- Oit level min alarm 0 Nomal D See comment = NA
- Oil level max alam O Nomal O See comment O NA
- Other O Nomal DO Seecomment B NA
4. Diglectric Strength of ol Test
Location Standard Gap Tr:mp sTD. DEV, Breakdown voltage (kv )
Tost (mm} (c) 1 2 3 4 5 6 AVG.
Main tank IEC 25 - - 238 | 322 | 305 | 278§ 286 296
Note: ASTM D877-87 Standard Over above 30 kV. = Good
LimitkV. (min } 26 KV.=  Recondition (Puriy)
less than 20 kV. = Needto changed
Comment :
5. insulation Test ( uanasovil 2016
Test CorneSion Tast Mega - chm Polarize index. Remark
VDC. 1 min. 10 min. | 10 min. / 1 min.
HV + LV 2500 | 283G | 641G 1.91 MEAILUNAL LA UNIAY
HV + Ground 2,500 397G - -
LV + Ground 500 385M - - ansmnnnssween
Standard : Perfom insulation resistence and/or polarization index on each winding to ground.
Recommended minimum voltege test and insulation resistance values es in following
Table.
Trensformer coil rating Minimum DC test voltege Recommended minimum IR
(Volt) (Mo}
0-600 1000 100
601 - 5000 2500 1000
Greater than 5000 5000 5000
The indox shall not be less than 1.0. { IEEE 62 )




N . Report Page . N Report Page
C - Field Inspection Report Poa Bet e Field Inspection Report oo
i et Distribution Transformer (Oil type) Process or Substation Distribution Transformer {Oil type) Process of Substation
Customer : The President Phetkasem Bangkhas IPIanl: Elgcyical Room (Floor 1 } Electrical Room Customer : The President Phetkasem Bangkhao IPIsnl: Electrical Room ( Floor 1 ) Electrical Room
tmprovement / Treatment Davica no. : Feeder name : TR2
- Body and seal cleaning B Yes D See comment [= N
- Bushing and insulator post cleaning B Yes O See comment O NA 1. Data and
- Mounting re-lightening O See comment O NA MNF B EKARAT Rated voltage HV B 24 kv
- Caoling system treatment O Yes O See commsnt 3 NA CoolingType H ONAN Reted voltage LV B 416/240 v
Serial no. . [ Bteoz1ie | Rated cument HY : 48.11 A
Test result of individual tast Year H 21218 Rated cument LV H 2,775.72 A
- Dislectric strangth test @ Nomal DO Seecomment O NA Standard : IEC 80076 Rated power : 2000 KVA
- Insutation resistance test & Nomal O See comment O NA % impedance B 5.80 % Rated frequency B 50 Hz
- Winding resistance test O WNomal O Seacomment O NA Oilin transformer H 1.650  Litres No. of phase H 1
- Insutation powsr factor test O Nomal [ Seecomment O NA Total mass. : 5,535 kg Caoling type : ONAN
- Transformer ratio test O Nomal O See comment O NA Wind. Temperalure Risa. B 60 [ Vector group symbof @ Dyni1
Class : A Service lap H 1(24kV}
Final check
- Control switch Yos O Seecomment O NA
- Re-cannect all power cable Yes D See comment 8 NA Top oil Actual Maximum Fani Fan2 Alam Trip
- Remove all short-link 0O Yes O Seacomment 0O NA tempsrature ['C] - - -
- Re-tihghtening all pawer cabie connection @ Yes O Seecomment O NA Winding Actusl Maximum Fan 1 Fan2 Alam Trip
- Remova all tools o Yes D Seccomment E NA temperature [°C} - - - - - -
Reference of instrument : 2. Visual Inspectian Check
- Qil dielectric test Type: - Identity : - Bodyundamaged E Nomal [ Seecomment o NA
- Insulation resistance test Type: NEW 3125A Identity : ) KYORITSU Qil ieakage @ Nomal 0O Seecomment 0O NA
- Insulation powar factar Type: - - Identity : . - Oillevelcheck:  30% of conservater O Nomal O Seecommenl NA
- DC. Winding resistance Type: Identity : . Paint condition @ Nomal @O Seecomment a WA
- Ratio test Type: Identity : - Grounding connection @ Nomal @ Seecomment a NA
e Temperature indicator Q Normal @] Seecomment a nNa
Test Result  stlualanon - Tap changer @ Normal (J Seecomment O NA
- A1 Insulation resistance MM High - Law , High - Gnd iAwInA Prassure reliaf dovice @ Normal O Seecomment DI NA
- #in Polarization Index (PI) $iAifu 1.0 Aunnag U IEEE 62 N2 gas seal davice O Normal O Seecommenl @ NA
- A1 Insulation resistance WA Low - Gnd HAMEY Buchhotz relay O Normat D Seecomment 3@ NA
- uANTAABUAN Broakdown Voltage ¥8<ti1afusiASN 20.6 kY. Radiator fin O Nomal [ Seecomment [ NA
——— ———— — - Oil sampling and drain vaive B Nomal DO Seecomment O NA
- Breather with siliga~gel O Mormal [ Seecomment o NA
T Cooling fan O Normal O Seecommenl € NA
- - Name plate @ Mormal [ Seecomment O NaA
Cable box O Nommal [ Seecommanl NiA
- Bushing undamaged and clean @ Normal DO Seecomment O NA
Terminal connection condition Normal O See comment O NA
Pentagon Electric Co., Ltd. The President Phetkasem Bangkhae Cubicle control and terminal box D Nomal O Seecomment @ NA
Tesiad by: Witessed by : Cther D Nommal [ Seecomment (27N
Samreong P
Dals : 09 July 2024 Date :
. . Report Page . . Report Page
Field Inspection Report Page: 506 Field inspection Report Page: G0l
Distribution Transformer (Qil type) Process ar Substation| Distribution Transformer (Qil type) Process or Substation|
‘Customer : The President Phetkasem Bangkhae IPlant: Electrical Room { Floar1 ) Electrical Room Customer : The President Phetkasem Bangkhae lPlsnI: Electrical Room (Floor 1 } Electrical Room
3. Protective alarm / trip device check Improvemert / Treatment
- Oil temperature slarm O Nomal O Seecomment @ NA - Bady and seal cleaning @ Yes O See comment O NA
- Qil temperature trip O Naomal 0O Seecomment O NA - Bushing and insulator post cleaning @ Yes O Seacomment 0O NA
- Oil temperature start fan O Nomal O See comment a NA - Mounting re-tightaning & Yes DO Seecomment a NA
- Winding temperature alarm 0O Nomal O See commenl @ NA - Cooling system treatmant Q Yes O Seecomment = NA
- Winding Oil temperature trip O Nomal O Seecommenl @ NA
Winding Oil temperatura start fan 0O Nomal DO Seecomment a NA Test result of individual tost
- Buchholz relay alarm 0 Nomal O Seecomment @ WA - Dielectric strength test E Nomal O See comment 0O NA
- Buchholz relay trip O Nomal 0O Seecomment NA - Insulation resistance kst B Nomal O Ses comment O NnA
- Pressure refief main tank trip 0 Nomal D Seecommenl @ NA - Winding resistance test O Nomal O See comment a A
Oit level min alamm 0 Nomal D See comment @ A - Insulation power factor test 0O Nomal O See comment O NA
- Ol level max alarm 0O Nomal DO Seecommenl @ NA - Transformer ratio test O Nomal [ Seecomment a wa
- Other O Nomal 0O Seecomment B NA
Final check
4, Dislectric Strength of oil Test - Control switch B Yes O Seacomment O NA
Location Standard Gap T&:np STD. DEV) Breakdown voitage { kV ) - Re-connect all pawm' cabla @ Yes O See camment O na
Test (mm) (’c) 1 2 3 4 5 6 {AVG. - Remove all short-link o Yes O See comment O NA
Main nk EC 25 . B 209 | a6 | 406 | 370/ 205 381 - Re-tihghtening all power cable connection @ Yes 0 Seacomment O NA
- Remove all toots 0O VYes O Ses commsnt B NA
Note: ASTM D877-87 Standard Over above 30 kV. = Good Refersnce of instrument :
Limit kV. { min ) 26 kV.=  Recondition (Purify) - Oil dielectric tast Type: = identity : =
less than 20 kV. = Need to changed - Insulation resistance test Type: NEW 3125A (dentity : KYORITSU
Comment : - Insulation power factor Type: tdentity : -
= - DC. Winding resistance Type: Identity : -
— —— - - Ratio test Type: Identity :
5. Insulation Resistance Test  nanasaidl 2016 Tt Resul “?d""h,"”” : =——=_= =
- Tost Noga ~ahm vy - 5.1 ) Insulation resistanca n:a.hla High - Low , High- Gnd 3iFini
Test C: voC. T To w10 min. /1 min. Remark -fin ization Index (P1) dAURU 1.0 H"INM'I:I”"IU‘IEEE - I
WY+ LV 2500 | 324G | 6886 184 FOMELIIg GAZ 1A A Insudation esistiico 1véou Low: Gt Skl
T o—— 2500 | 448G = = - HAN1MAAELAY Breakdown Voltage teunidiiA1Lngiv 38.1 k. - -
LV + Ground 500 286 - aa
Standard : Perform insulation resistance and/or polarization index on each winding te ground. l —
Recommended minimum voltage test and insulation resistance values as in following
Table. — —
Transformer cail rating Minimum DC test voltage Recommended minimum IR
{voit) (MO )
0- 600 1000 100 Pentagon Electric Co., LId. The Presidenl Phatkasem Bangkhae
601 - 5000 2500 1000 I Tested by: Witnessed by :
Greater than 5000 5000 5000 Samveong P - T
The polarization index shall nol be less than 1.0. | IEEE 62 } Dats - o _09 IIWEA Date :
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| 36 | Phenol Distillation, Direct Photometric Method™ Mass Spectrometric Method™
37 Selenium Digestion, Hydride Generation/Atomic Absorption 13 ooT Liquid-Liquid Extraction, Gas Chromatographic/
Spectrometric Method™ Mass Spectrometric Method™
38 | sulfide Precipitation, lodometric Method® 14 | Dieldrin Liquid-Liquid Extraction, Gas Chromatographic/
I 39 | Temperature Laboratory and Fietd Methods™ Mass Spectrometric Method®
40 | Total Dissolved Solids Dried at 180 °C ® 15 | Endrin Liquid-Liquid Extraction, Gas Chromatographic/
41 | Total Keldahl Nitrogen Macro Kjeldahl, Titrimetric Method™ Mass Spectrometric Method®™
42 | Total Suspended Solids Dried at 103-105 °C™. 16 | aHCH , Liquid-Liquid Extraction, Gas Chromatographic/
43 | Trivalent Chromium Digestion, Direct Air-Acetylene Flame Method; Mass Spectrometric Method™
Filtration, Colorimetric Method; Calculation™ 17 | B-HCH Liquid-Liquid Extraction, Gas Chromatosraphic/
44 Zinc Digestion, Direct Air-Acetylene Flame Method® | Mass Spectrometric Method™
18 | y-HCH Liquid-Liquid Extraction, Gas Chromatographic/
bRy S1uau 31 T8Ny - Mass Spectrometric Method®
e aTuRfy sl 19 | Heptachtor | Liquid-Liquid Extraction, Gas Chromatographic/
[ Aldrin I Liquid-Liquid Extraction, Gas Chromatographic/ Mass Spectrometric Method™
Mass Spectrometric Method™ 20 | Heptachlor epoxide Liquid-Liquid Extraction, Gas Chromatographic/
2 Antimony Digestion, Direct Air-Acetylene Flame Method®™ T Mass Spectrometric Method®!
3 Arsenic Digestion, Hydride Generation/Atomic Absorption 21 | Lead 1) Digestion, Direct Air-Acetylene Flame Method™
Spectrometric Method®™ 2) Digestion, Electrothermal Atomic Absorption
4 Barium Digestion, Direct Nitrous Oxide-Acetytene Hame Method™ Spectrometric Method!™
5 Beryllium Digestion, Direct Nitrous Oxide-Acetylene Flame Methad™ 22 | Manganese Digestion, Direct Air-Acetylene Flame Method'™
[ Cadmium 1) Digestion, Direct Air-Acetylene Flame Method®! 23 Mercury Digestion, Cold-Vapor Atomic Absorption
2) Digestion, Electrothermal Atomic Absorption Spectrometric Method™
Spectrometric Method™ 24 Methoxychlar Liquid-Liquid Extraction, Gas Chromatographic/
7 Chromidm Digestion, Direct Air-Acetylene Flame Method™ Mass Spectrometric Method™
8  Chromium (H) Digestion, Direct Air-Acetylene Flame Method; 25 | Nickel Digestion, Direct Air-Acetylene Flame, Method™
Filtration, Colorimetric Method; Calculationt™! 2 | pH Electrometric Method™
9 | Chromium (Vi) Filtration, Colorimetric Method™ 27 Phenols Distillation, Direct Photometric Method™
10 | Cyanide Distillation, Cotorimetric Method®™ 28 Selenium  Digestion, Hydride Generation/Atomic Absorption
11 00D Liquid-Liguid Extraction, Gas Chromatographic/ Spectrometric Method™
! Mass Spectrometric Method™ il of 29 Silver | Digestion, Direct Air-Acetylene Flame Method®! %‘YN

12 PDE...
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17

18

19

20

21

24

Antimany

Arsenic

Barium

Beryllium

Cadmium

Chromium

Chromium (Vi)

snuaiie

Lindane

Mercury

Methoxychlor

Nickel

pH
Selenium

Silver

Vanadium

Zinc

Fhaned
| b_igesﬁon, Direct NErous Oxide-Acetylene
Flame Method™
Digestion, Direct Alr-Acetylene Flame Method™

Bl
1 1) Waste Extraction, Liquid-Liquid Extraction,
Gas Chromatographic/Mass Spectrometric Methodf4:9
2) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!®!%!
1) Waste Extraction, Digestlon, Direct Air-Acetylene
Flarne Method!#
2) Digestion, Direct Alr-Acetylene Flame Method®®
1) Waste Extraction, Digestion, Hydride Generation/
Atomic Absorption Spectrometric Method!*!
2) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method®®
1) Waste Extraction, Digestion, Direct Nitrous Oxide-
Acetylene Flame Method™®
2) bigestion; Direct Nitrous Oxlde-Acetylene
Flame Method®®
1) Waste Extraction, Digestion, Direct Nitrous Oxde-
Acetylene Flame Method™®
2) Digestion, Direct Nitrous Oxide-Acetylene
Flame Method“®
1) Waste Extraction, Digestion, Direct Air-Acetylene
Flame Method*®
2) Digestion, Direct Air-Acetylene Flame Method™®
1) Waste Extraction, Digestion, Direct Air-Acetylene
| Flame Method"™ @
2) Digestion, Direct Alr-Acetylene Flame Method®®
1) Waste Extraction, Colorimetric Method™1%.
2) Digestion, Colorimetric Method™* '5“(\(!9!

9 Copper...

ok
) e
1) Waste Extraction, Liquid-Liquid Extraction,
Gas Chvormatographic/Mass Spectrometric Method1544
2) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!¥
1) Waste Extraction, Digestion, Cold-Vapor
Atomic Absorption Spectrometric Method™!¥
2) Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method®13
1) Waste Extraction, Liquid-Liquid Extraction,
Gas Chromatographic/Mass Spectrometric Methodli19
2) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!19
1) Waste Extraction, Digestion, Direct Alr-Acetylene
Flame Method®¥
2) Digestion, Direct Air-Acetylene Flame Method®®
Electrometric Method™?
1) Waste Extraction, Digestion, Hydride Generation/
Atomic Absorption Spectrometric Method!-1%!
2) Digestion, Hydride Generatian/Atomic Abserption
| Spectrometric Method!*!
1) Waste Extraction, Digestion, Direct Air-Acetylene
| Flame Method™#
| 2) Digestion, Direct Air-Acetylene Flame Method!#!
| 1) Waste Extraction, Digestion, Direct Air-Acetylene
| Flame Method™!
2) Digestion, Direct Air-Acetylene Flame Method®®
1) Waste Extraction, Digestion, Direct Air-Acetylene
Flame Methog"#!
2) Digestion, Direct Air-Acetylene Flame Method®® |

Al

ddudl | ey
9 Copper
10 00D
11 DDE
12 DoT
13 | Dieldrin
I 14 Endrin
|
15 | Heptachlor
| 16 ILead
L
v
#u dhuou 29 203
il sy
1 Aldrin
2 : Antimony
3 Arsenic
|
a Barlum
5 Beryllium
6 Cadmium
7 Chromium
8 Chrornium ()

9 Chromium (V)

10 Cyanide
11 | DoD
|
12 | DDE
|
13 |ooT
14 | Dieldrin
15 Endrin
16 QHCH
1
17 BHcH
18 y-HeH
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Aanred
| 1) Waste Extraction, Digestion, Direct Air-Acetylene
Flame Method!! [
| 2) Digestion, Direct Alr-Acetylene Flame Method!*?
1) Waste Extraction, Liquid-Liquid Extraction,
| Gas Chomatagraphic/Mass Spectrometric Method414
2) Soxhlet Extraction, Gas Chromatographic/
| Mass Spectrometric Method!®'®
1) Waste Extraction, Liquid-Liguid Extraction,
Gas Chromatographic/Mass Spectrometric Method®59
2) Soxhlet Extraction, Gas Chromatographic/
| Mass Spectrometric Method®
| 1) Waste Extraction, Liquid-Liguid Extraction,
Gas Chromatographic/Mass Spectrometric MethodP5\d
| 2) Soxhlet Extraction, Gas Chromatagraphic/
Mass Spectrometric Method!®?
1) Waste Extraction, Liquid-Liquid Extraction,
Gas Chromatographic/Mass Spectrometric Method™1%
2) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®
1) Waste Extraction, Liquid-Liquid Extraction,
Gas Chromatographic/Mass Spectrometric Method!=+4
2) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®!*!
1) Waste Extraction, Uquid-Liquid Extraction,
Gas Chromatographic/Mass Spectrometric Method®4
2) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®!¥
1) Waste Extraction, Digestion, Direct Air-Acetylene
Flamne Method"#) I
2) Digastion, Direct Air-Acetylene Flame Method® ‘:ﬁt’w‘

17 Lindane...
G-
| G83mried
Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!\%

Digestion, Direct Air-Acetylene Flame Method™:
Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method®™!

Digestion, Direct Alr-Acetylene Flame Method®
Digestion, Ditect Air-Acetylene Flame Method®
Digestion, Direct Alr-Acetylene Flame Method™®
Digestion, Direct Alr-Acetylene Flame Method!*!
Digestion, Direct Air-Acetylene Flame, Colorimettic
Method; Calcutation®710)

Digestion, Colorimetric Methodf™)

Cyanide Extraction Method"s!

Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!®!"

Soxhlet Extraction, Gas Chromatographic/

Masi Spectrometric Method!®'9

Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method™4

Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!s*4)

Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method™1¥
Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!!
| Soxhet Extraction, Gas Chromatographic/
Mass Spectrometric Method®!¥
| Soxhlet Extraction, Gas Chromatographic/ N
Mass Spectrometric Method!1€! "s:’m).l
19 Heptachlor...



[ i | e Thnned
[ 15 | Heptachtor | Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®!?!
20 Heptachlor epoxide Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method“1!

21 Lead Digestion, Direct Air-Acetylene Flame Method!*®
Digestion, Direct Air-Acetylene Flame Method™®#

1 Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method™2

| Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!¥

 Digestion, Direct Air-Acetylene Flame Methad®
Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method!3!

22 Manganese

23 | Mercury

24 Methaxychlor

25 Nickel
26 Selenium

27 Silver Digestion, Direct Air-Acetylene Flame Methad!®®

28 | Vanadium Digestion, Direct Air-Acetylene Flame Method!®®

29 Zinc Digestion, Direct Air-Acetylene Flame Method!®%
wnmassds

1. NSEVTNAAMNITY. LITMANTENINGRAMNGT, N.A. 2548, o nnﬁﬁnﬁ‘njﬁqa
vieTenALildufr. srefimyunn. 25 unsnn 2509, el 123 e 119,
Souuv ghotinsshinde. farinfad 4. nyame:

2. aneaimng { U
Fousfnashud, 2547

3. APHA, AWWA, WEF. Standard Methods for the Examnination of Water and
Wastewater. 23 ed. Washington, DC: APHA, 2017.

4. 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.

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

6. United States Environmental Protection Agency. Test Methods for Evaluation Soli
Waste Physical/Chemical Methods, Soxhlet Extraction, SW-846 Methiod 3540C, 1996§YW

7. United...
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7. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Atkaline Digestion for H lent Chromium,. SW-846
Method 3060A, 1996.

8. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Flame Atomnic Absorption Spectrophotometry. SW-845
Method 70008, 2007.

9. United States Enviranmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chernical Methods. Antimony and Arsenic {Atomic Absorption,
Borohydride Reduction). SW-846 Method 7062, 1994,

10. United States Environmental Protection Agency. Test Methods for Evaluation
Salid Waste Physical/Chemical Methods, Chromlum, Hexavalent (Cotorimetric). SW-846
Méthod T196A, 1992.

11. United States Environmental Protection Agency. Test Methods for Evaluation
Solid Waste Physical/Chemical Methods. Mercury In Liquid Waste (Manual Cold Vapor
Technlgue). SW-B46 Method 7470A, 1994.

12. United States Environmental Protection Agency. Test Methods for Evaluation
Solid Waste Physical/Chemical Methods. Mercury in Solld or Semisalld Waste (Manual
Cold-Vapor Technigue). SW-846 Method 74718, 2007.

13. United States Environmental Protection Agency. Test Methods for Evaluation
Solid Waste Physical/Chemical Methods. Setenium (Atomic Absorption, Borohydride
Reduction). SW-B46 Method 7742, 1994.

14, United States Environmental Protection Agency. Test Methods for Evaluation
Solid Waste Physical/Chemical Methods. Semivolatile Organic Compounds by Gas
a hy Mass 5p y (GC/MS). SW-B46 Method 8270D, 2014,

15. United States Emvironmental Protection Agency. Test Methods for Evaluation
Solid Waste Physical/Chemical Methods. Cyanide Extraction Procedure for Sollds and Oils.
SW-B46 Method 9013A, 2014.

16. United States Environmental Protection Agency. Test Methods for Evaluation
Solid Waste Physical/Chemical Methods. Soll and Waste pH. SW-846 Method 90450, %
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CERTIFICATE OF CALIBRATION CerificateNo:  C0-1608001/24 Page 2 oftond 4 puges

Certificate No:  C0-1608001/24 Page | oftotal 4 pages Reforence Method:
~"The calibration method used was CP-173 bascd on an in-house method.
Cusismer WATER ANALYSIS CENTER CO., LTD, - This centificate can be traceable 10 the nationa! standsrds, which is realized the shown measurement urits sccording to
1494 Moo 5. T.Kanham, the Intornational System of Units (S Units),
Ahai, Ayutthaya 13210
Reference Standard:
Equipment pH Meter Type pH Value Lot No. Due Dpic Traceability
Mansfactarer  METTLER TOLEDO Model SevenCompact 5220 ) a0l 130823 Fob. D, 202
Serial No. 323877211 ID No. WWL 0068 P Sardgid Solfioh S SIS o} daniZ, 2055 I Rl
0.0 I Jan. 16, 2025
Deseription Range : 0- 14 pH, Resoltion : 0.0) pH 1001 L L3
Type Serial No. Centificate No. Due Deic Traceability
Environmestal Conditions  Ambient Tomperabure:  (2042)°C
Relagive Humidity; (5ox10)% Dacumenting Process Calibrator 2630521 102312001123 Dec, 24, 2024
Atmospheric Pressure: « . = oY) THC
Calibration Location Jayhawks Laboratory (CL&GL) Digltal Thermometer with Sengor A605984.005 100806001124 Jun, 7,2025
Received Bate 16 August 2024 Remark: This cestificate is traceable 10 the International System of Unit (S Unit) shrough:
Calibration Dase 16 Avgust 2024 « RIMT, National Institute of Mewrology (Thaitend).
Date of Lisac 19 August 2024 - THC, Tiai Heart Calibeation Co, Ltd.
Conditlon of Artifacts Used conditions but can be calibated
T Measurement Results:
I, Function Simulsted gH Meter
Checked by Approved by Standard Applied | Nominal Value UUC Reading Uncertainty
Act as Technical Manager Representative of Managing Director (V) (pH) P oV (+mV}
() (KiyodK.) () (Sskda¥.) { Dr. Ekachui Putitwong ) 17748 17 o0 | v ees
() (PaiphnK.) (¥ (ConaspaP.) 0.0 .00 700 S 0.050
()} {PongsakH.) () (Miiphoog K.} -177.48 10.00 10,01 -1774 0.050
() (KewngC) () (Nombashaik,) UUC: Unks Under Calthration
() {PramosgP.) () (NoppolP.) Note:  Adjust Ourve to simulate pH (4,7,10)

ALIBRATION CO., LTD.

4 L B et Prabes (2

THAI HEART C,

Certificate No.:  CO-1608001/24 Page 3 oftets) 4 pages Certificate No.:  C0-1608001724 Page 4 oftotal 4 pages
Measuremant Results (Conit. ) Reference Method:
2, Calibration of pH Electrode (Serial No.: 3222623) - The calibration method usexd was CP-096 besed on an in-hoese method,
pH Standard Solution Measured Value Uncertainty - The temperature scale used was an ITS-99,
(pH) (pH) {mV) (2pH) - This certificate can be traccable to the nationn! stadards, which is reatized the shown measurement units according to
A0 4901 186.1 0013 the Inorational System of Units (S1 Units),
S R R 7 R X I 0013
T 10.00 1645 0013 Reference Standard |
Note:  Adjust Curve (o Buffer Solution pH  (4,7,10) Type Seria) No. Cent. No. Due Date Teaccability
Temperature sability of micro bath : 25 £ 0.2°C . Thermometer Readout BTCE). R W001100125 Nov.$, 2024 L
T . — i o g i) B "'_"!:;;;;ﬂ““"“'"“ N :si-t ) .c‘w\som | owmams FLUKE
uncertaioty with the coverage factar 4 2,00, providing a level of approximely 95%, Liqid Bath XOUi0i9 | 10240500123 | May25,2025 e

Remark:  This cenificate is traceable 1o the Internmional System of Uit (31 Unit) through:
« THC. Thai Heart Calibsation Co., L1d,
« FLUKE, Fluke Comporstion, U.5.A.

Messuremient Results: { X)) Withoul Adjusimen
[Mmension of probe; Dismricr 4 mim, Seasor Type : RTD {PT1D0}

m‘;‘m‘) Siandard Reading (°C) | ULIC Reading (°C) |  Correstion (°C) | Vneertainay (& °C)
10 2m n1 020 0.065
T sew |7 3 220 | 0065

120 I 282 430 0065

LUC : Unit Under Calibration

The above reporied inty of isthe ded inty obtained by mudliplying the standard
unseriainty with the coverage fector k= 2.00, providing e bevel of confid imotely 95%.

[' 3 Y - End of Certificaie -

; T REV.R 02 Fo )
- MANUIN o-1

o clbwedy P
-—ﬁ.“b.— - REV.02 022424
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CERTIFICATE OF CALIBRATION

Certificate Nou: CO-1607004:24 Page | oftwoil 2 pages

Customer WATER ANALYSIS CENTER CO., LTD.
1794 Moo 5, T.Kanhani,
AU<ui, Ayutthaya 13210

Equipment Conductivity Mcter

Manvfacturer EUTECH Model CON 2700
Serial No. 2657389 ID No. WW1, 0136
Deacripion

Environmenis) Conditions  Ambiem Temperayre: (204 2)°C
Relative Humidity: (504 10)%
Atmospheric Presswse: -

Calibration Locatian Jayhawks Labomtory (CL&GL)
Recelved Date 16 July 2024

Calibration Date 18 July 2024

Date of Issue 18 Jyly 2024

Condition of Artifacts Used condifions but can be calibeated

Chechied by % AWWVNW/.@

Acl &5 Technical Manager Represermative of Managing Director

{ ) (Krisyos)K.) () (SskdsY.) { Dr. Ekachai Puttiinong )
() (PatiphanK.) () (OmepaP)

() {PongmakH,) { ) (NitiphongK.)

() (KewngC.) () (NombhachsiK.)

() (PamongP.) () (NoppolP.)

‘This calibration certificate shall not be reproducedt ather than in full except with the prior writien
approval of the Thai Heart Calibration Co.. Lid.
FE148 REVA2 0212421

= mm Inctech Metrological Center Co.Ltd. :
-"g- 301 Soi 82. Sukhapiban 5 Ad, O ngoan, fiac |
= BN Saimai Bangkok 10220, Thaitand IBC-NEA o

Tal, (662) 909-BB20 (w30 dews) WivwImGinstrument.com

0 o K 0 B0
P emiy

Certificate of Calibration

Cerstificata No, : MT24-7016

Page : 10i2
Cuntomer : Waler &nalysis Center Co.,Ltd.
Address : B4 M00 5, Rojans Indusirial Park , T.Kanham, A LLThai, Ayufitaya 13210
H Qrdar No. 1 260124
Manufaciurer : B.T.Metrdlogy Co Lid. Recetved dats : hug0,2024
Model s REFSUL Calbration date @ Aup 02, 2024
Bertal No. : BT-03-09-09 Eqvirenment Condition 5
aentification No. T VWL 0043 Temperature 1 (26+00) *C
Catibration Fizce = Customsr Laboratory Humidity 1 (50430) %RH
Caforation Method @ Cakbraton were conductad using Inhouse CP-MT-008 1N
companson with LX1 Oata Acquitition Switch Unit with seasor. The caldwation methods
based on Eurermet C; i Ha.20 on the Cstibration of Temperarurs
andior Hurnidity Controlled Enclosures
Raterenice Standard Instuments :
Modsi Shqrial No, Cortificats No. Dua Dete
L Dats Acquisiion Switch Linit wih Sensor 34972A MY49020005 NT23-7183 Hav 30, 2024

The effect thal the result relate only to the Xems caliratad |t was tound Sccursie 28 shown on dale and place
of calibraton onty,
Teaceablity :  Tres measurnment are racesble ia the ntsmationat System of Unii (S1), ®vaugh

National institute of Matrology Thailand { MMT )

The raported of
preniing 8 kvl of corfidence of not less than 95%

WRE bpsad On $Iandard uncansinty mi

by: MI,V"'_'I_I':'"_ Approved by

This calibration canificate shalt not be reproduced othar than i fuk axcap! with the prior wittes
approval of nctsch Metrologicat Center Co Ltg

Rev 03 fFob 2024 FMMT-013

Certificate No.:  C0-1607004724

Page 2 oftotal 2 pages

Reference Method:

- The calibratian method used was CP-177 based an an inshouse method,

« This certificate can be Iraceable o the oational standards, which is reatized the shown measurement unils sccording to
the Intermational Syxtem of Units (S1 Units).

Reference Srandard :
Meterial Baich Value Lot Number Due Daie Tracesbility
1411 pSfem S230330005 Nov. 9, 2024 SCP Science
Conduetivity Stadard Soluti pesinail 1 .
= 1 lazmsem | 5231129006 | May 13, 2028 SCP Seience
Remark: This cortificate is traccable to the Intemnational System of Unit (SI Unit) through:
~ SCP Sciesec,

Measureémeut Resuhis: {Probe Serial No. : 93X219065,

Conduclivity Sundand N e :
Solution Value Ci [ (%)
_ W0 pSkem 142.0 pSlem -1.9 pSfem 2.5 pSiem
1423 mS/em 1425 mSkm -0.002 mSfem 0.0052 mScm

Note:  Adjusiment points: 147,1p5/cm 1.423ImS’em

The above repanied v of isthe d Inty obieined by muliiplying the siandird
uncertzinty with the coverage factor & @ 2,00, praviding a love! of d pproxi ly 95%.
- End of Cerlificate -

Calibeatod by Athipat
VE-b84 REVO2 0272421

] !;zlesgh Metrolagical Center Co.Ltd.
i 82. Sukhapiban 5 Rd, O ngoen, —
Saimal. Bangkok 10220, Thsiland llacura

atcm o
Tel. (662) 909-8820 puso 10 koany Wwwimcinstrument com - ol 19, § WA
T
Cortificata No. 1 MT24-7016
Page : 20i2
Function : Temperatse measuremont Resam + Without adustment
Cafibeation point 1 20°C Resohrion  : 01 °C
Catibration Uncertainty of
"
point MU e ey measuremant
(*6) | cny|cna|cny]cne | cnb | s | Cn7 | Cha | cas {#-C)
20 | 20344 | 20.0ma | 20.405 | 20.375 ] 20,193 | 20.010 | 20.245 | 20090 | 20087 041
Satting '] Ovenal}
stbitty variation
< e (#-%C) *¢) 1*c)
200 200 £.30 068 0.86
1 Lower Leht Front
#2 Lower Right Fron)
#2 Lower Lalt Roar
84 Lower Right Reac
25 Upper Leh From
#6 Upper Right Front
#7 Uppar Len Rear
#38 Uppar Right Rewr
26 Geomelsic Center
UUC* = Uintt under catibration
Unitormity » Maximum and Minimum diference of measued lempsrature at 2y probes and
the maasured tempersture & the refsrence and same tme
Overall Varlation = Diflerance of temparaturs valus between the maxirmam snd minimam aeyy Sme.
Stability = Ono haf of the maximom ditference of measured [ompacatures & eny one Eobe
-o0o-
Rev.02/ Fab 2024 FIAMT.01

AARUIIN T-2



Professional Colibration & Services Co., Lid.
S08BY, SUBSD e 2, Pngitaiokamnyot Po . Bongiponth, Trumoter
Paruevnan 12130 Incdand

ol : {r3812150 5648 (Autodnet

MoK [ INGED-COCOM  wo o CHLEDT

Certificate of Calibration

Cerilicato Numbar © PLE1OTI4
Control W PCAL174170
Cusjomer Conrol YW 0073

i Ouxypan Moter
Mamdachwer T Y8l
Maodal : Y81 5000
Serisl Humbar 1 14G100917
Customer  Water Analysis Cemer Co..Ltd

194 Moo & T.Kanham A U-Thal Ayuithays 13210 Thplland

Oatn of Recsipt : 02-Doc24
Date of Calbration : 02-Dec-2¢
h H 2°'Ct 2C
: Relsfve Humidlty S0% $20%
Callbration Method : Callbration Procedure Number CP-PLE3
Cafibration Resuits : Seo dois shiathed
The raporied uncenaisly is based on a stendard ty MUl bya tactor
k=2, providing a leve! of ca of Bpprmmalsty 95%.
Trea contifcat ks sued in accordance with ISONEC17025 end the conditions of accraditabion
pranted by the Accracktation Body which has e oltha Y
and its © ized natonal and 1o the units of measuremant reshzed 1

the eotraaponding nebional standards keboretory, The resulis relste oaly 1o tv #em calibrated.
This ceriificate shall not ba reproduced othar thae in (8 except Without the peior written epproval

CALIBRATION REPORT

Professional Calibration & Services Co.,Ltd.

of 1he Head of Call Lat ol f i Cati & Services Co,, LIg,
Calibrated By ﬁutﬁm‘u!&yw/’
) 06-Dec-24
Ms. Supattsu MungRasam R _
nong Junphong) Issued Date
Professional Calibration & Services Co., Ltd.
CenifirmeNe:  PLAWN gz 3 of )
Calorntion Resuits
Dlesaied Grsypen Crbrarion
Descripca of Moy - Renge 840 mgA
* Reswiution 00 sg?
Descripiion of Efccwsde - Munfiae 3 YSE
- Moged 3 sop
- S Na 13C100067
- Type Becrochensical (Mesbesni)
Calibrmive Pt Stuoded Velue ULIC Rosding YUCEmee Uocrming (2}
dmgn o ey ©b0 mp) 202yl 003 mgtt
5 mpt 5454 g1 5 mp) 402wy 295 mpt
¥ g 020 mpt 202 myh 050 rgd %S mgh
Nipes b
1) Coilbraton reslis thir comy the dooble asterisk {**) wo not secredied. Calibrations marked a5 such an thks Cenifiente bave
bean incloded for compleacness.

bl

Certificate Number :  PLETOTOI4 Prged ot 3
Equipment Standards Used
Description _J.T Sertal No, TracesblMtyto | Certificats Mo. |Cal. Due Date
| Zova Oueypen Soktion Set | 3 msT 008023 Gy

Condition as received : Normal
Definktions =

* NIST - National kstinita of Stenderd and Technology

Inctach Metrological Center Co.Ltd. S .

39/1 Soi 82, Sukhapiban 5 Rd., O ngoen, t

R Saimal, Bangkok 10220, Thelland E, % c toi)
Tod. (852 0038820 (Ao 10 fnes) b I

A1SOMEC 17833

Certificate of Calibration

Certificate No. @ MT25-3161

Page ; tof2
Customer + Waier Anelysls Centar Co.Lid,
Address 4 Wa4 Moo B, Rejana Industrial Pask . T.Kanham, A U-Thel, Ayutthaye 13210
Description ¢ Hotdl Ovan Order No, 109128
Maniracturer t Maemmed Recalved datn 1 Mar2s, 2026
Mode) i UF260 Calibration date  : Mar20, 2028
Serisl No, : BA20.0314 H
Sdentification No. : WWLa2 Temperature : (25¢-10) 'C
Caltbration Piace = Cusiomer Laboratory Humidity : (50+30) %RH
Calibration Methed  : wan g bn-housa CRAMT-006 g io
comparison with LX! Oats Acquisition Swiich Unit with santor. Tha ealibestion mathoda
besed on Evramet Guide No.20 the Cy ot
‘andior Humidity Conbrofiad Enclosures.
Raferance Standerd instroments :
Instroment LaalNo. Cadificate o,  QueDets
L1 Dwte Acquistion Swtich Unit with Sensor 349728 MY4B028022 MT24-B770 Hov 22,2025

The alfect thet the resukt relste only fo the Hems calitrated,  wea found accurata a3 shown on date and place

of eaibration anly.
: This ara tracesble to e

Naiional Instiute 5! Mebrology Thailand { NiMT )

System of Unll (S0, through

™ o o,

providing & leval of confidence of natless then 95%

Cafibiated by : _ ML.Yuttakorn Jomnaansn Approved by :

wrawit  Phuldan )
brsue daty | Mar 28, 2025

This cibration cenificzte $hall not be reproducest other than In Al except With the priar written
@ooroval ot inclech Mebolagicat Center Co. Lt

AIANUIN Y-3



.}‘

- - Iru:!ech Metmlogh:al Center Co.Ltd.
’,c B2, Sukhapiban 5 Rd. G ngoen,
= Sdma! Bangkok 10220, Thalland

Tol. (662) £08-8320 pur 10 Wew) Wwrwimcinatrument com "’;r:\:-“

P ————
el

ARSI (PRl
Certificate No. : MT253181
Page : 2002
Functicn 3 Temperature measurement Resuit : Wehow sdusiment
Cabration pelnt i 104,180 ‘C Resoltion  : 0.1 *¢
Csiibration

point Temperature of UUC* ot sach position ( "C } ]MWM

(#-*C)

(*c) cmcu[cmicu [ €hs [ chy | cha | che
104 10}767 8/ 104.174] 103.965] 104.090] 104.047| 104.160] 103.691| 104.264] 0.32
180 |179.673|179.767]| 175.762 179.968] 179.601| 170.615| 170.820| 179.808] 179 0.50

Betting Indicating unwual'u'mnd Gverall
stabllity variation
{c) {*c) {#-7C) {*c) {°c)
104.0 104.0t0 1042 D.13 0.78 0.80
180.0 180.0to 160.3 039 088 0,81
#1 Lowes LeR Front
#2 Lower Right Front
#3 Lower LeRt Rear
™ Lownr Right Rear
#5 Upper Laft Fromt
#38 Upger Right Front
W7 Upaer Lat Resr
#5 Uppar Right Rear
#6 Geomelric Center
UUC* = Unh under callhegiion
= Minimum of B 3y probes and
the mossured tmmpersture ot Lhe referanca and aama time.
Overall = ¥lue Between the maGmUMm &nd mininum any time,
Stabifity = One hatl of the difference of ataqy on= probs.
0.
Certificate No- CO1243783 Page: 20l 2
Calbration Resuts:
Whhout Adjustment
Eczentric Evor: Weight 1o b 173 or 172 of Maximum capacity, taken from tha center of the pan Bs 8 zero rafarence.
' LN L Nominal Test Vakia 100 gt
Refersnca Poinia {g)
A [ e ¢c [ o | e
[t - [ 00001 | 00000 | 000z | -0.00m

althe dard deviation of walghing balancs., Reatabidy 00001 {o}
Normina! test valus (g) Standard Dwnistion
0 0.00005
200 "~ ooows
Eor Ko omi mass vkio., 00001 ()
Nominal Vaiue | ConventionatMsss | DisplaysdVewe | Emwolindication | Uncertsinty
{0 ) 9 (] @ '
1 00001 1.0000 .0000 0.00014 2,08
T 200001 20000 25000 000tt | 20
s T soom0t 50000 0.0000 £.00011 204
10 10.00001 10.0000 0.0000 ] 0.00011 T ?‘
2 | 200000 20,0000 00000 | o002 |  zes
50 50.00000 50,0000 0.0000 T oeoms | 202
n 20.00001 700001 0.0001 0.0001 201
wo | eogesse 100.0001 0.0001 0.00017 201
e | vessesr 120.0001 0.0001 o000zt | 200
|5-D 149.99936 150.0002 0.0002 -D.u_mz‘ 2.00
200 199.89908 200007 | 0.0009 0,00030 200
The End of Certiicats

i Aoz el 43/
D Tewumegr
#2) s

Rong Rarpies
Tore WBERI IS Emes v

Oeirvering Growzh - In Asa and Beyond

CALFRED)I-14; 12 Bep 2027

€& DKSH

HBE8A Certificate of Calibration

IR
-

Equipment: Balance Cartficate No: CO1243793
Model; BL2105 tscued Date: 06 December 2024
Serial No. (or ID): 15808131 (WWL 0022) Job No.: WO-DO0S3756
Manufacturer: Sartorius Page: 10 2
Condition: in condtion

Cuntormer: Watsr Analysia Center Co., Lid.

1/94 Moo 5. Rojana Industrial Park, Rojana Road,
Tambal Kanham, amphur U-Thai, Ayutthays 13210 Thailand
Condiion: Tt 4C 3 09°C
Humiddy G3%RH 2 13%RH
Callxation Piace: Water Analysis Center Co,, Lid, { wasiaSoada |
1794 Moo S, Rojana Industrisl Park, Rojana Road,
Tambol Kanham, Amphur U-Thai, Ayutthaya 13210 Thalland

Calibration By: Mr. Apiwit Chaosap

Calbretion Dale: U4 Dacembear 2024

The Method used: In-house method, CAL-WI-47, based on UKAS Lab 14

Tracsabity: This cartificals is tracasbia ta tha S{ Unils maintainad by Natioasl Instiuta of Metrology

{NIMT), TheRand through DKSH Techaology Co., Lid. Ceriilicate No. C02241788
- f
s ol
{Nir. Agrwil Chaosap) {Mr. Adissi Mpknoi)
Pacsan in charge: Authorized signatary

This corlcans s ksces D Ui of MeenEwmant BoCORING (5 N MMM SyAn & Ly (S11, i provdes Patesdily of Mesvienedl b
hematonal & (ONAl MBI o Sfver fechgraed ralonal Bincurd lebratoes.

i 18 the -mmnmmmnnmmmh

B0A & e o,

ok Ris P Gda tu £

Tras rescin Ay Be SHSCIET Dy GRAA PO, SACHAS COnSMOM. The b 1ot ¥y o 1 e I, CHRETANG & SRy, Tog o ok
PR 1 (RS Wt vk Bl withont apiraval o DSt Tecvimicgy Lirsied

Wi Raaay matulsd dvin
ol .

U il wrseirion remr s s ot MR

1K Zuammt Aow Brcre
Pross SN NS Ewnd

Defivering Growth - in Asla and Beyond,
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CALFL-CO1-14: 12 Sap 2022

MEGAFIL CO..LTD.

95/183 Moo 3 Tembon Bang Rak Nol Ampbar Musang Noathaburi 11000
Tel, 0-2528-6081-2 Fax. 0-2528-6083, 0-2525-7034
www.megafilonth E-mal :

Certificate No. :

Customer Name :

Customer Address :

Equipment :
Mannfectorer ¢
Model :
Serial No :

IDNo. :

Were tn accordance with  [7] EN12469 [] NSF49

BSC Certification Test Report
Pagelofé |
M1435/24

LABORATORY WATER ANALYSIS CENTER COMPANY LIMITED

1/94 Moo 5 Khan Ham Subdistrict,
Uthei Distrit, Phra Nakhon Si Ayutthaya 13210

Biological Safety Cabinet Class 14 Type A2
Microtech |
V6T

0972k097272 |

WWL 0084

{1 Mamfecturer’s specification

TFest Date = 1571002024
DueDate : 15/10/2025 or after HEPA fiiters are replaced or unkt Is moved
Test by : Ms. Pawut Wongnarakomnkut |
ed by
Approved by ) 3N O~ |
(MrKsidsada Thinhuatoed} |
: ; |
Izxued Date : 16/10/2024
Thls ritflcats the to national mandards, which reallzs the wnlt of meszurncest according to
the Internetional System of Untta (8T
| THt may not be other tham in fall with the prior writca appreval of the Megaff] Comypany Limited. ;|
Megafil Co,Ltd. MG-FM-7.8-001, R0O (01/07/15)

AN F-4
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MEGAFIL CO..LTD.
$9/183 Moo 3 Tembon Bang Eak Noi Amphur Muesng Nonthsburi 11000
Tel, 0-2528-60812  Fax. 0-2528-6083, 0-2525-7034

/ /egafl

Leading

MEGAFIL CO..LTD.

Tel. (-2528-60812 Fax, (H2528-6083, 0-2525-7034

99/1383 Moo 3 Tambon Bang Rak Nol Amphur Mueang Nanthaburi 11000

www.megafilooth E-mail : megafil group@gnoail.com = . www.megatil.ooth E-mail : megsfil group@gmail oo
= ™ —— — e § Yy —— S —— o o e — —
Page20f6 Page 3of6
Ceortificate No. = M1439/24 Certificate No. : MIE439/24
Procedurs Used : Buropean Standard EN12469 : 2000 hes the stetus of British Stmdard,
S cctoria for m safy cabinens, 2. Inflow velocity test.
| |
'NSF Etormstional Standard / American National Stundard NS ¢ ANSI 49-2008 Seleot method. : O o M mxamet vesoctty. [ MPCh Spocifications |
Biomfoty Cabinat : Design, C and Field Cx | MGF's Specifications method
Aumiralian Standard : AS 1807.23-2000 Determination of intenaity of radistion | §0S4[ 05 055, 04F 035 (mf.) |
from goamicidal ultre gossfo:ss_.ssfﬂio.u |
{IT053 0341057} 056
! Mamfaoturer's specification. | E H e
1. Downflow velocity test. ! {055 048 054 053 T3E
Measurement Information | Average Inflow velocly 047 m/s (03 FPM.) Velocity rangs 2040 M5 ( FPM)|
: | |
Grid Spacing Grid Spacing Probo hoight
No. of Rows No. of Readings Front-Back Side-Side bove sash : Inflow dimenslon _ 8372 _ (inch x inch) Iuflowares 400 SQFT
8 114,34 118,38 100mm i @ _sm |
!
MupmmentTats, (e ) : Result Summary M Pus [ Fau
037] 043] 0.4t [ 039 | ]
036 035 [ 032 [034 | |
Adjustments Required 3 FanSpesd [ pamper
|
Average velocity 037 mi { 73 FPM.) Velocliyrange o250% ms{( a0 Fl’M.)l wsed 1 Tt A Model 425 S/N: Py date: 1
Uniformity( EN: +-20%avg) 030-044 mis ( 5B-83 FPM) |
3. HEPA filter leak test. |
Supply fitter diwenskon 24272 (toch x inch) Sapply filiar erea 1069  SQFT
== e f Measurement Data
Downfow volume (@) T80 CFM. 1
i PAQ Upstream Measared leak |
Result Summary Fass [} Fall i HEPA Fitter Specification
= | i Conc.(calcalsted) penctration |
Equipment used : Thormo Anemometer  Model 425 S/N: 02968605 Callbration date: 10/05/2024 [
| Supply HEPA Filter 18 pg/l.l <001% <0.01%
[ i Exhanst HEPA Filier B gl <001% <.01%
' |
|
! — = —
Megafil Co,Lud. MG-FM-7.8-001, R0O (01/07/19) Mogail Co. Lid. MG-FM-7.8-001, ROD (01/07/19)
MEGAFIL CO.. LTD. 3 MEGAFIL CO.. LTD.
99/183 Moo 3 Tenbon Bang Rak Nof Amphur Muoxng Noothaburi 11000 egaﬁg 99/183 Moo 3 Tarnbon Bang Rak Noi Ammphiur Musang Noushaberi 11000
Tel. 0-2828-6081-2 Fux, 0-2528-6083, 0-2525-7034 sy Solutin  Tel 0252860812 Fax 0:2528-5083, 0:2525-7034
W coth E-mail : megafil 000 www.megafilooth B-mell : mepﬂme@guilm
[ = [ ==—— . |
| Pagodof 6 i Page 5 0f 6
Certificate No. : M1439/24 | ! CertifieateNo. : M143924
Leak location Result Summary |
| |
Dowuflow Pattern test 7] Accept NowConformin,
’ Supply HEPA Filter Exhaust HEPA Filter | s & O NowConforssing |
Back | View screen retention test M Ascept O Nox-Conforming
‘ Wark opening edge retention test Aceept [J NowConforming ‘
Sash/window seal test Ascopt [0 NowConfermig |
| ‘ 5. Site instaliation |
Remult Summary 1 Pass O ranl | Sxh Alarm. [0 P O Fan NA
| i
I : Tnterlock System. O Pam 0O rs ] Na
Equipment used : Aecrosol Photometer  Model TDA-2H  8/N: 20138 Calibration date: 08/05/2024 Exhanst System Performance Pam O ran B wNa
| |
Model TDA-6C ~ B/N: 20192 | Remark / Recommendation

Megafll Co,Ltd.

Equipment used : Smoke Genarator

Downflow Paitern test : Smoke shall bo passad from one end of the cabinet to the other, aleng the

centerline of the work surface, st a beight of 4 inch (10 cm) abave the top of the access opening
View soreca rotention test : Smoke shall he pazsed from ons end of the cabinet o the other, 1.0
{2.5 am) behind the view screen, &t 8 height 6.0 inch (15 cm) sbove the top of the sccess opening.

. Work opening edge retention tast : Smoke shall be passed along the eatire perimeter of the otk opening

Particular attention should be peid to comers and vestical edges.

. Sash/window seal tast : Smoke ghall be passed up the inside of the window 2 in (5 om) from the sides

and slong the top of the work area.

MG-FM-7.8-001, R0O (01/07/19)

| |
|

NIARUIN Y-5

T2V Site installation ilmsazavmey desvind el

6. Tumination Test (Lighting) : Option

Lighting should be adequats for safe working within the cabinet. Iumination measured et the wark sarface.

Lux

585 936 917 514

849 1400 1465 755

Equipment used : Digital Light Meter Model Basy View 31 8/N ¢ 160404993 Calibration date

Remark :

Megafil Co, List.

02405/2024

MG-FM-7.8-001, R0 (01407/19)



MEGAFIL CO..LTD.
603 Taznbon oi foathaburi 2 Master . L d
g L gt el o L. MCAL Master Calibration Co., Ltd.

worw.megafilooth E-mail : megafil group@gmail.com MASTER CALIBRATION CO..LTD. Tel. : {02) 274 2078-9, (02) 2742987-8 Fax : (12) 274 2518, (12) 274 2989
= — — — Website : i Bl 3
Page 6 of 6
Certificate No. : M1439/24 ) [ »
. rea 0% Optos Certificate of Calibration
S %
Ultraviolet radintion where UV Lamp are fitted, the inteusity of mdistion at & wavelength of 254 rm. LIQUID BATH %
7N
|E Shall be not less than 400 mW/m2 whea measures at work floor surface. A
P ]
GALBRATION D183
‘ — | Page 1 of 3
. Certificate No.: MC 2413808 %
630 1450 1480 690
| ! | Customer Water Analysis Center Co., Ltd.
380 920 930 390 | 1/94 Moo 5, TKantham, A.U-Thai, Ayutthaya 13210.
‘ |
Equipment used : UVCLIGHTMETER  Model UVC-2545D S/N: Q879819 Calibratlon dxte: 08052024 Reference Job No. - 242841 Received Date 16 December 2024
i Description > Water Bath Resolution s 01°C
Remark : Manufecturer : BSSTELL Model . : EWB-122D
! Serial No. > 20180508122 ID. No. : WWL 0214
! Marking 2 Additi for.the purps f identification by this laborxtory a label marked
: with this certificate mumber ( MC 2413808 ) has been attached to the case.
Method 2 In-Houso calibration procedure MWI-T-029 this method is base on
! ASTM E 715-2007 "Liqpid Bath".
Location of Catibration : Water Analysis Center Co., Ltd. ; Laboratory.
1 Conditis : Ambient 1(25210256)°C
Relative Humidity : ( 49.0t0 51.0)%
l Date of Calibration ¢ 16 December 2024 Date of Issue : 18 December 2024
Checkedby: g"lﬂ"l‘i 1 Approved by : A 4h
Chalermkit Rakphada Aittipong Kan) L&,
{ Calibration Engineer } (Technical Manager)
The uncertainties mﬁnlwnﬁdmmymhnbﬂhyofﬂmth&ﬂy%
| e MR N
-oflo- Thxscemﬁmelsmedm dance with the conditions of ditati granted by the National Standardization
Council of Thai Office of the National S ization Council that has assessed the measurement capability of
the laboratory and its mmbihty to recognized national standards and to the units of measurement realized at the
cor national d. y. This cerrificate may not be reproduced other than in full except with the
prmrwnttmappmvalofMastu‘Cz]ﬂ:nnun Co.Led.
Megafil Co.id. MG-FM-7.8-001, ROO (0L07/19) {MCF-Q-077 ; Rev.6 ; Date : 22/04/2021]

M CA 56780 ] et Bangkok 10310 y 4780k . Rangkok 10310
L “Tel. - (02) 274 29789, (02) 2742987-8 Fax : (02) 274 2518, (02) 274 2989 p MCAL o). : (02) 274 29789, (02) 2742987-8 Fax : (02) 274 2518, mmm

MASTER CALIBRATION CO.,LTD. Websitz 2 Eemail i MASTER CALISRATION CO.,LTD. Website : ion.com E-mai
Certificate No.: MC 2413808 Page 2 of3 Certificate No.: MC 2413808 Page 3 of 3
Reference Standard Instrument : 2. Result of calibration :
Description Certificate No.  Serial No. Due dats Traceable thrs T ; A Test
isiti i 5 Indicati Uncertuint
Data Acquisition/Switch Unit MC 2403566 MY44020009 13 Mar 2025 MCAL ng Measured Temperature (°C) at Spread Locations ty
With Thermocouple Type " T " ID. No.27/1 to 27/5 Temperature S ] °fmeasurament
€0 # #” #3 #4 Ref. #5 @)
R - -
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 Charseterization Result —
Controll ieati T T
1. Calibration Procedure: Desired Orverail
Ti T Temp Stability Uniformity Variation
This was calibrati ding to ASTM E7!5 - 2007 by comparison with calibrated sensor under |
by eompest | eo | co | o | eo o | o
1o load condition. The.sensor were placed on five points and located one sensor in cach of the cigh comers of the 45 5.0 . 150 0.65 015 —— _l-? —
T— - - -

chamber and was away from the each wall of § cm to 10 em. And placed the five sensor within 2.5 cm of the
The reported uncertainty of measurement wes based on 2 standard uncertainty mulliplied by a coverage

geometric center of the chamber.
P Uniformity - the i difference of i any sensors and the factor k= 2.0, providing a level of confid of i 95 %.
d atthe Tocation which are obssrved at the same time or at as closs an This certificate will eertify of the callbrated equipment only.
observation tims as possible to ine the temp pattern ar ity within the chamber under

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

Temperature Stzbility - onc-half of the greatest maximum difference of measured temperatures at any one
Sensor.

Overall Variation - The Difference-of the maxi and minmum p ug!

observation.

- Overall Ambieat Temperature around the
Chamber veriation: 1.1 °C

- Overall Line Voltage variatior 0.0 V

- Chamber Size (W*H*D): 50cmx 12 cmx 30 cm

-WaterLevel: 7 cm

Wty
Lavet

Checked by : UM\!"H Chocked by : mnﬂk\"

[MCF-Q77; Rev.6 ; Date : 22/04/2021) [MCF-Q77; Rev.6; Date : 22/04/2021]
NIPRUIN Y-6



547 Sai ivat, Kvazng Khet Bangkok 10310
Master Cahbratlon Co.,Ltd. MCA.— TeL 2 (02) 274 29789, (02) 212987-8 Pax : (02) 274 2518, (02) 274 2989
MCAL 54750 ‘Bm’ﬁ&lmm MASTER CALIBRATION CO.LTD. Wesite : = Bl 300 com

Tel. : (U2) 274 29789, (02) 27429878 Pax : (02) 274 2518, (M]Tldm

MASTER CALIBRATION CO,LTD

Certificate No.: MC 2413810 Page2o0f3
. . .
CE’I’t.‘lfiCdl‘E Of Callbl’ation - Reference Standard Instrument ;
SO,
N Description Certificate No.  SerialNo.  Duedate Traceable thru
TEMPERATURE 3 3 Data Acquisition/Switch Unit MC2400121  MYS9002240 15Mar2025 MCAL
CONTROLLER ENCLOSURES RN With RTD ID. No.10/1 to 105
NoCiTA 17028
CALBRATION 0183 Traceabllity :
Page 1 of 3 The measurement standard traceable to the internationat system of units (SI) through certificate as mentioned above
Certificate No.: MC 2413810
h 1. Calibration Procedure;
Custamer ‘Water Analysis Center Co., Ltd. This was calibrati ing to TLAS G-20 by ison with B
1/94 Moo 5, T Kentham, A.U-Thai, Ayutthaya 15210. type T under no load condition. The Thermocouples were placed on nine points end located one thermocouple
in each of the cigh comers of the chamber and was away from the each wall of 5 cm to 10 cm. And placed the
Reference Job No. : 242841 Rocoived Date  : 16 December 2024 s I
Description : Incubator Resolution  : 0.1°C e TS e T B o oeer of T chamber-
Menufacturer © Memment Model : IN260 Temp riformity - the difference of &t any sensors and the
Serial No. - D619.0170 1D. No. : WWL 0192 d at the ref location which are observed at the same time or at a3 close an
Marking Additionally for the purpose of identification by this laboratory a label marked ohservation time as possible to ine the pattern or b ity within the chamber under
with this certificate aumber ( MC 2413810 ) has been attached to the case. steady state conditions. The reference sensor should preferehly be located at the geometric conter of the chamber.
Method * In-house calibration procedure MWI-T-033 this method Base on Temperature Stability - one-hall of the preatest maximum di of q atany one
TLAS G-20-1/02-08 "Temperature Controlled Enclosures”. seiiic.
Location of Calibration  : Water Apslysis Center Co,, Ltd. ; Laboratory. ) VTR e i
Environmental Conditions : Ambient Temperature : {23.3 t0 24.1)°C Overall Vosjation - The Differsnos of the mexmim, &nd mémyn IGASced teopperstyees throughont
Relative Humidity : ( 54.8 to 64.8) % observation.
Date of Calibration 16 Docember 2024 Dateof Issue : 18 December 2024 [
"% Overall Ambient Temperature around the Chamber veriation: 1.2 °C
5= Overall Line Voltage varition: 0.1 V
4 Chamber Sizo (W*H*D) : 65 om x 80 cm x 50 cm
Chedmdby:__ﬂaru__lb’ ll.lm_, - Approved by : A' ‘,’J’:M
Chalermkit Rakphada Ampong Kanj
{ Calibration Engineer } (Technical Manager)
probability of approximately 95%
This Issued in accordance with the conditions of accreditation granted by the National Stand
CmmulnfTbm]andaOiﬁueofﬂuNauonal Stmdard:za.uonCmmcilﬂmhasassesaed th:mus\nemmwpabihtyof
the y and its to d national dards and to the units of measurement realized at the k;‘
ding national standard: y. This certificate may not be reproduced other than in full except with the m‘nﬂ
prior written approval of Master Calibration Co,,Ltd. Checked by :
[MCP-Q077 ; Rev6 ; Date : 22/04/2021} [MCF-Q-077 ; Rev.6 ; Date : 22/04/2021)

M 547 80k il g »" Bangiok 10310
CAIH Tel, : (02) 274 29789, (02) 2742987-8 Pix : (02) 274 2518, (02) 274 2589

MASTER CALIBRATION CO..LTD. Website : ? il
Certificate No.: MC 2413810 Page 3 of 3
2. Reszlt of calibration :
T A Teat
Indicating * Uncerteinty
Measured Temperature (°C) ut Spread Locations Uncertainty
does not include
C) #1 #2 3 #4 .| WS #6 o7 #8 |[Ret #9 &C) stability. (2°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 Coatroller Indicating Temperatare Temperature Ovensll
Stabllity Usiformity Varixtion
0 cO | 0 @) 0 0
35.0 35.0 35.0 0.08 0.25 0.50

The reported uncertainty of measurcment was based on a standerd uncertainty multiplied by a coverage
factor & = 2.0, providing a level of of i 95 %.

‘This cerdificate will certify of the calibrated equipment only.

End of Certificate

Checked by : a“ '

[MCF-QL77; Rev.6 ; Date : 22/04/2021)
A1ANUIN -7
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1/94 wgﬁ 5 AN 2.9918 ANTTUATATINSET 13210
nsdwi 035-800593, 081-9917119 nsans 035-800594
Email : wac@wacthai.com Website : www.wacthai.com






