7.4.1

¥ 4 A ) ot W ds s a ¥ v
Arrraumss ot iiemuanudud Tt laasenlad Taglmao laason 1@
509 axgnii Tl Aeuanudoudulerhlusi 2 we Tanihiiaglulxdenls-
o 9 @ " ¥ Y = (=}
azanlad 50% 12QNITIMUBDAAIBAIINTOY Tudruanusuduvo Tadon lanson
\sdaneunaznoaiii 62% Uag 98% AR
o g = o P a "y
aszutumsiunae Teglanfeulanson lad 98% NgunYNE (400°C)AEPNTU
d‘d =Y ": 1 d‘l a =} W o 1
Flaker NHQaIniid1n31110 (50°C) igavgi Tndoylaasonlas 9s%naniot

o = o =] 4 a a4 a A at
s T laasonladaziiuvewdafanusion drum uazioruluila

I - y o o = g o ¥
KR lﬁﬂ"5aﬂ"i“]fﬂ'ﬂgﬂﬂﬂﬁTLﬂu!ﬂﬁﬂﬁJﬂQ[Lﬂ]ﬂ‘ﬂﬂ]'llll‘ilu‘llﬂ 98%

L= o g o
TS ﬂi%U’JuﬂﬁNﬁﬂq@Iﬂiﬂai’Jiﬂ 35% lagiiniin

a a o H w (- @ &
ﬂ'iz‘UTLJﬂTENﬁﬁT“ﬁLﬂﬂﬂJqﬂﬂiﬂﬂqcﬁﬂ 98% Tﬂﬂuwuﬂumlﬂu 2 AFEUIUNMITHANAIU

7.5.1

752

o

a Qs o o = 1 1)
nszuumsinl s evosimlalaseu uas faaaoiu Ta Malalason uay

ﬁwcﬁﬂaa‘%uﬂzgﬂﬁimn’hﬁﬁqLmﬂwﬁ’tﬁe}‘lﬁxﬁmlﬁﬁ"ﬁBuﬂuﬁ’w"laimmuﬂaﬂ'lsﬁﬁ

)

UMD
o o sy ¥ H ' ) 4 o
nszurumsgaduiylalasnunan lddini Tamihazgnied lunomogaa

alalaswuaanlsa uazifadly lalasaanin 35%

76 nszuiumsnanlxdonlallaaelsd

»
assunumsaa lamey e llaaolsd uiad 2 nssuiunsndnasi

7.6.1

7.6.2

=t = ¢ = < o
asguunsistonladon leasonlad 20% TaoTmaou leason laa 32% vegmiun
naufuih e Nududumae 20%

= a A 1 =t d o o -~
nszuaumsial§nioseni Tmdes leasonlad 20% fy mamasan la
Tidoulansonlad 20% vzgnimdifidauivesnogady uaz Manasiuazgn
1 3/ P Y o 5 = o o o =
Dedhidhevomeaadu e landew leason lad 20% fu ManaoIuee

fadfsuduauiady Tmfenlalunnelsd

77 ASEUIUMIHAAAGDS UIHAMIAZAITUTIIABTUING

T.3:1

o

a a 1od w 3
ATEUIUMTHAANADTUINAD uiailu 4 ﬂi‘é‘/'lj’.]uﬂ"lﬁﬂﬁﬂﬂﬂﬁ



ao =) o ~ A =
77.1.1 NIZUIUMIAAYUNHINITAADITY Taumanasiuezgnaadt vonann/aou
qawd o 4y = i ) '
audou Tavldiudy 11°c dufeuanifouanuion nasnnminazHIug
Z
nsean1glualon
3 o =] [ - aa &' [ ¥
7712 A5EUAUATANANUFUYBIMEAAsTY 1AgMAAADTUNUAINYUIEYAAIN

@ A Y o @ a o o : A
wogadun1wiy Tneldnsadweduiigaumgiiduiudalunisganiuinoon
(24 =) 5 [ a2 Af &
MINMFAATIY MINTHIZRIUMI ATz Ay Telullondug
7713 pszuaumaiuauduirnasiu Tavisnass uazgnaduduniosdanay
Qs G A a a [T~
aufaniomunuauliitu 2.5 barg.
' 9 d - @ = a
7714 nszuaunsmuiuldiiiuveanar Tasfanasiuszgnuanidasuniuiau

as

1 R-22 fgaimai -22°C uazidingaingiinagiuaadiaend -13°C Manaeiy
" [~ ' { o '
GRS CR B TLR R uazdalhiAuidudnan i)
772 PITUIUMSUTIPAABTUIMAIVUIA 100 ATanTi,1AY uag 20 AU
Cl ‘ (I & o e
nszuaIuMsUIsgaaoumal uudiu 3 duneuvdndail
7721 asndeumauguTiguazaanassulumauelinue
7722 MsUssIRaTIUMaIazMmsAsRAInaYTufinazdusTgmsIAl
o A 9 v d
7723 Hamaadeudiouasiainumruy
TaefiswanduaveusiaznizuIums asil
- aseapunvuzussy uae anasiulumyug e ifutuaeu msas ey
' cf o [ H
Snugihuniruzussgesaamuanasguiivue uaziinsaanasiuandey
AolunIviEnssnasiu 11AN asvARUENIWABuENdY hillsasyy §17
& o a A e - [~ w oA A A L)
wiouan Jyuaiiy vielidnuuzvesdanniuani dawsoniiui mye mns
asraoLminYe MUz STl ADUMITUSTY
- fmsussiasall muanaussy suduusmhmatuinimiingula uay
Y ¥ ] a o @ o & o w R
ussplildauudazania 100 Alansu |1 fu uag 20 AU MNUUMNTTUNN

@

ihntinussy uazimsAananszyiuiugsg AUBTIAD AU



o @ < - &« o da - " & [ o
 imssadududt luTndafidmua Taslddudu du soonidlugunieini

A [
Iaoue

pnsainannlilunszyiumsuazI5He ﬁmgﬂmafﬁngﬂ

1) 3aun

° q 8 d‘l A 9/ = ¥ 9 =1 o 3 o 9/ & ¥ [
‘mvﬂumﬂmwmﬂﬁauﬂwmm ﬂaaumimmﬁa‘ui.’fmwmmuﬂaumm”lmm lasnnInIms

asIvEen NlunaeAu1a 9 0,14 sonuazgniiuvasyaen 1aq

HUIMaMsesnu

o 4 # @ G ¥ o aoo f:{ J I=] ;: @ A} '
L fmansteaeusedun ui ioglussdulnd danafifiuiihifumsanwitunie i

e 1o Pilseudnniou vie grilusidddiunnvioly

12

3. vnvesganseaunuly

@ = ] v a a 3 @
4. %Uﬁﬂﬂﬂﬂﬂ?'lilﬁ?ulllmu 15 Alamng ao ‘]f'ﬂiN
2) Juau

& & W o o : 9 A A -
Suldamsundoutiunuzussgnasiy vine 1 dufgiuidany deaimsaiedoy

anm Aouns 1 uagimsaseaeuann Ined lasuluoygnanwimue
uamamaifaiu
1. ATIUARLENINADUMT IFNUIAEAINTOUA LA

¥ ¥ o dy ye
Adnudosinsensy Tavaaiuildiuluoyga

.t\J

e o

o - a =Y =1
3. medss Widnwaeialnd i Wuatiy weuamiluyy
wr = =
4. sonlunenily @ANSO

5. awldegluanmdoudos linandra wieiisosln



6. e

1

T unIeadIngaid q 1 ldawilng

-~ | o a. w =1
7.8 ﬂi%ﬂ?uﬂﬁ‘u‘i'i?ﬁ'l'iLﬂSJL'PTﬁ?f\\!‘5EI‘Uuﬁ\nm$ﬂ15‘ﬂﬂﬂ1ﬁﬂﬁﬂﬂm°ﬁ,ﬂlﬂﬂlﬂl\ﬂ

- ' & o w4
NIZUIUMTUITYTIANNIAT !LBQL?JN 3 wmauwaﬂm'ﬁ

281 asdeusnLdwazmyWzLssyunalng Az asegeumundaurdomely

7.8.2

manaoudhesavuds leells wazdeauoAaznITLIUMG AL

msussyenaAima) uagmistufindTunauss

o

_ asyedeusnuuduazmauzussgunalug uaz asndeumsmiinunie

meluiuduneu msasteaousaudedwmsainelueonlinua S
asavgeuammmeuens lulsesyy 517 wiouan Hyuaiiy violldnyuso
Zaomiluieniia Sawdouitud ;e hnsasaeaethminvessonld: deu
MUY

myussynniival uesmsuiinlSinaussy Sutuaeuimsussgm il
A9 ANULIAYEITALAZMIUELTTIA1 TagaziinmTdemeniy ATIAADY
m1uuﬂwuwmaﬁ'miamtmﬁ'u‘ilﬂ'nﬁa 1Y start pumpd1 10 1415 1maw
Foams mntuimstuinimiinussy uag asangeumainiingdiuazoon
GALRRLGRL

msm?iauﬁ'msnwﬁauaszmwsssg.wmimﬁtﬂui“f’um@u fnsinaniints
muqumimﬁ"auﬁwmwﬁmazﬂwuwsawum‘lmgaaﬂﬂmﬁmﬁﬂ'wadm

Yaoany

79 aszurumIthaiuae

o as g =) T & o -4
ATTUIUNTTUIUAUUTY 131 5 YUABUHAD ail

s

7.9.1 U§u pH in@e T unan

7.9.2 msuunaznaunluinde

9 1 e o
7.9.3 MINTDIAWNTUNHNUA

7.9.4 MIN594A28 Ultra filtration



7.9.5 MILINAALADUAWTLUD Electrodialysis

»
Taplis1azDuAvDUNATATELIUAT Al

3 -

o 3 a o & A o o =
- 3w p dudeldidunars induseuiiniudonnlivanin pH 1ilunais
-~ = o =y o) Y
Taol4landenlansonled uas lelasnasin uaslumsdiveanm
- msusnegneuminluihide dludusounsanaznouuialngdaodianaznou
' a v e | - A
drunznouiihediesgnda llusnaznouitnssinsoinznou
- nsnseedaosmiuniug duduneumsgadud leseundiuoenaninie
¥ = g g o dl\)l‘ A
- M5NT09470 Ultra filtration iHudumsunIsnsadingiuilon aznounumaiuy
azun
3 ; - &t 3y
 misuenaznoudaeIEUY Electrodialysis iunIzuanms nenaznaniinzaion la
=3 Y oA o
yadnluiidiaeldnszua T lumsuen
7.10 nszuaumnanlevir lavnde loih
= g 4 5‘ [ o g/ %’
7001 mswdaleruasielothgnrzuiumskiiadonioler A
a 3 ' ¥ a v o ¥ A a
7102 nwdaloiuagiwledhgnszuaumsndadaenide levhidomaaleTasiounag
[ a
MATITUIA
= o a c{ v
7.11 MITnNesuaTeazELIAIANANNEeINTzUY T
7111 Aenssumsiauduszun 1 guasel i uaziniosdns
= o = o ' -
7.12 MTINTIZH O UAT WWHAZUHUAIUAUANNIABIVINAINTTNFOUUIF

7121 Aanssumsaoungunsodns lulsany



8 msiszfiunnaes

o a

JumsilszidunazniuguaEoes 11N 1033 31 ng (wmizw) e (Iaunszalszuag)

ventsmaaniiunasmugua e ol ansnEINUNTEUINNSANGAIMLA 13 NTZUIUNI
@
davo il
-] 9 }‘.’ =) =3 .-f,'
" pszuaumsi lddnaensans
- =1 Lk o %’ ar
B pszuaumsHan s loason lad 32% lasiniin
™ o a o = vl l-l o é I ?,” @
AsEUANAITHAR TH@uy laason 1aa 50% lagiindn
=9 o = 1 o g o
B pseyaumsnan Tvdou laason lad 9s% Tasmin
B pseynumswanlalasnansin 35% lagiInin
m pseyaumsnan TadonleTnao lsd
" A52UIUNITHAAARDI UIHAD
B 3EUIUNTUTIAADIHINGD
B 05510uAT LI YaNIIATMAda D NAAEMILEL TR Ing)
" asyyrumsiiatude
B aszyaumskanlethlaevideleth

eyl

B iR e dunsnaTHIAILANAYINEBININRINT THTENITGY

Tausumoum Ny Uiy 1agnauHuNeaaInEALALAIINTEVEIIAALNTZUINN
da o =) ar LR ;{
sdiiunauMaduunIadee 1
v o A& A d o o
1L dydnemsaaniluanuivanasounsy
2 YT uaTenaymIlsziiua e

3, Namsﬁnm31.@15131??uammmumsﬁuﬁmm“lui:iqamtﬁanmjﬁé"umwua:miﬂmﬁu

[ @
audes dreTEmeeminasguvesnsuisagasmngsy e 1Es HAZOP

, Check list uaz What if lums#inun



AT YRR LR YR ia]"ﬂﬂ'l‘iﬂ’ﬂmﬁﬂﬂ (LLNUQ'Iuﬂﬂﬂ’J'IZJL%EN)

5. WAL MISIANITAMITEY (MHUTUAILANANNITEY)



v el a .« = v
M‘U‘].li.lﬁy‘lﬁ1ﬂﬂ'liiﬁ‘ﬂ!‘lj1!ﬂﬂiﬂlﬂﬂiuﬁgﬂ‘“‘mflﬂ

- | a A g = ) T |
VayE emsasnidlunnusaazouns iy LU I
T59011 v, 100% Siilne 160 arnw HHIBI WL ARARE TR
Suivnisanm I ned taznunaum saniuOulul Iy 40w, 2565 - 30 6.9, 2565
e o e a
AT Fafdlun o HanTENL
, 3 TR
W -t £
Tulsaau UAZEHATIE floramadu

1) AT BAIFLA I THF LA 1

a
faeiu

2) fudunaeiy uay M3

VFTIAADIU

1) N EGAVO N3 BIBAN Y

AL
2) MSIAUIAT BI8AR 1TAADT U

3) matanuduTao R-22 199
Wiy

4) MTIONTANINETY

5) maunsaimeiuluni eada

R OEAN

6) aonsaimziu livieaa
2
AAY TW-513, 514, 515 and ¥
= o o
Auunianiueiu

7) duf ARSI M)

8) MIUITYAABI UMD 100 ke
9) N15U3TYNABIUNIAT] Ton
10) PITUITS YAASIUHAT Lorry

truck 20 AU

1) 5EULER0INIA

L1y paesusagarninanni i damis m
BRI
g o -
1.2) amudutuifenlunasiv
oo o 0.9 9a o
2.1) Aagsusagnminauyi I Aanis
aniay
o o
3.1) galnsaiiTuny
3.2) Madan
4.1) NIAMWEAUTIQRMINGN
A w @ A . o g
5.1) 1A3098ANIY. 1AG DI ILLHY , H4NY
=) =)
ECEAIG (AR
- o o q 9 e u
5.2) Aassuigaminaui i fomism
oAy
A [ w d =t o,
6.1) IATB4AILILY . AUNLAABT UITON D
6.2) nagsuiagaminani 1l s m
aney
o o L] P
7.1) fuunaes wdoM Y
7.2) nawsuirluunun
8.1) Aagiusgnminah I Aamis a
&
dniary
9.1) AT I Aavde
3
sniay

10.1) passui IS nandie

w =1 ' )
LD D9AUARATY L2 Nanass uiayiiiy

o W=
[1.2) 5£UUBABINIALNITINIY

15 Hazop Study from Node

LC-001

+ % Hazop Study from Node

LC-002

# 14 Hazop Study from Node

LC-003

# 14 Havop Study from Node

LC-004

Tt Hazop Study from Node

LC-005

« 1 Hazop Study from Node

LC-006




uHumuANAIEDY (8)  usuvi 1/5

IHUNHUSHISTANIAIAE (IHBOHAIVRHANNTL) EHMAURIIRNAI RS (9) w1 /1

HHIBY  MUI0AA8I WA 510aziBEa  Node LC-001 __"MSHAAAABILIMAL"

o ¢ o o @ @ g o q ¥ =
Saguszaen 1aTesiuus sdudeunduil Electolyzer i liumsudnne

-

2 fasfum3aedn R-22 1FoM0. Sni1apuns og

3. ffasmuas eedaime, 193 ean uudY taztafuARe W EYNID

ar ) & I
4. lasnuanaius1hia

5. floafunasiuians suailnsaifionis uaziinangussnimia tissnnhisnnsofsniiuesnanisaaeiuldvue

=1 ¥V L} - =
whvsne viehiegluszauanuides 2 aasanm
4 a A o & a8 o ¢ A
s AN THIDNINT TUHION IAUTIUM DA e o e HANNMMNHIOUIATIIN L
adun . - 3 Aiuinyen Wiveiseaninivnu . Ansiafnmu
ANuEpIse TR UM s A Iun G Fnouau
. ° < a < A4 a4 g v a ~
I UHUMITBINI T4 LIC-511 auililiums e 1dilng NPT ERE RN aliznu
. HHUMIFONIa PU-SII ANAITHA wivaiieiian ldlng A 15391 qulszsu
3 uHUMSEeIga LV-511 AuMIANIE wsesiiomanlfilnd AL 153070 Aulszs
4 UHUA ¥R LG-511 AuManay wieaiioiaulalnd A T533u auilsznu
' o - ¢ A o -
5 UAUMTFOULNGS SP-557 AMMAHIY wieaiieviam 1dUnd AUAY 133970 amlsesu
o N ¥ v g A F a < s P o - a &£
6 UAUNTIATINAOUAINTO Strainer HIMABITUT Chiller SP-557 Amlsiums anmwiauldaon hivumsiinna amuunu Tsau AUNUNANA
' o & o ad ¢ A A o a -
7 uRUN3Eou1N] 191Nl TR MDA HE-511/HE-512 AN wseaiahan1dlng aunr 5391 Aalszsu
8 HEUMSTAINGE TG 0507,0508,0509,0510,0511,0512 NI w3eaiierhanldUng anru Tsaam nulszsu
' o o L o a -
9 HHUNN3E0UU3 1 SHC (Super heat control U8 Freon compressor) AUNITHIY wineevhawdlng AHY 33U amﬂs:mu
10 uHUMIFauIiga PT-501, 502, S03A AmNIENa wseaiieanldung Aaupu 51 Aulszsu
1l HHUNISEBUINI PV 501 AuMANIY wieaiiemanidilng e 13931 Awilsznu
12 HAUNIIFONTN I PG-553 AuMANIY wsaadipmhanldlng annp 15397 Az
' o o &4 & o y a =
13 urumsFan 1 PICA-502, 503, 504 AWNANIY wseaiiahaldleg A 159970 Aulsz
. o < A a4 o =
14 HHUNTTTBNING Y PIC-552B AUNANIY wseiiormam ldng Ay 1537 Amlszsu
' s e A A e ey a 5
15 upuMsFaNIg 3 TG-534 AU MANIY imaaaiievanldng annr 1533 AulsEEM
16 HEUNSEBLI13d TSL-501 AuNIANaE wsasiienialdilng anupu T390 Aulszam
17 HAUMSFOIIIFE PICA-505 B.C. D AuMANY mpadievhan Idtng Ay 1390w AulszEm
- N o A A e Wy a I ﬂ -
18 uHUMsFOULNFI TIA-701 AUNTANI winaohan ldlna amuau lsaau Az
' o < A M e rla!ﬂ a I ‘]j "
19 HAUAT3TONIFE PT-505 B.C.D AN nseaiiovian ladng anur 1539 Aulszsu
20 URUMITBNIIFI PG-0514 quneney weaiieianldung Ay T AU




PHUNHUTITIANSANE (HHIIHAIUANANMTE)

uuumuqun’nuté‘ﬂa (8)

weiudi 2/5

llﬂud'l‘uﬂ‘l‘l.lf]ﬂﬂ‘nﬂiﬁ’ﬂﬂ ©) udAui_1_/_1

21 UHUMITBINIGE PG-0516,PG-0517 UMy wsesiioman1dung amuru 159311 auilszsm
- T % v . S ¢ i
2 MIBUTUMINAN 58RI BITAMFR-22 aulsiiung iR lAedugndAna asasio uazi 1a59/ 1 AUWULANA
WszdnTamunaieainigegn
o P a " s = a P o o ¥ v e = L a o £
23 MIDUTUNUNIIY G BIMIANNAZHONTAN LAY Aulsiiums UijiaaulRedagndes Yasano uazil 183/ 1l AUWUNANA
Pszaninmaiedtnigaga
e 4 A oo - s o e Wy . 3 o = L o o &
24 M3 0L NG o U aI0aM 1 BAREI 1 aanlsiung diiaam ldedagndes dneans wazi taias 1 AmMRUNANA
UszANFMmATeAINI NN
WIIBNM  MUIEAABIUMAD swaziden  Node LC-002 "fuiunagiumay”
ar < o ar o = - - - 3
Jomszasd desiudununaesuiionio aassuidlunisnunin
ahwane  wie Wiegluszdunnudos 2 aaeana
a4 = =1 oA < ar ¢ A
. WIATNTHIBNINTIHHIOMIA UTTUM TITH0aR . o HANMAUNHIDINATIIY -
GRS 5 em il 3 AsuRarey wdeiToann gy - Ansifanm
aadsanseTuneunsUfuanilun e fil¥naugu
a A ¢ = ¢ ] P
! MIADUNULATBIT WIA-0501 D3 WIA-0505 AVNIANIY Yoerror < 2% 1asa/2 1l failszs
' 9 2 4 o a -
2 HHUAT3TOIINF TIA-701 AUATEN wseaiievhanldng e 530 awlsznu
' < A M o Y _a
3 HHUMTFONNFI PT-0538 AuUMAN w3 eaiiphanldlng Ak T390 Aulsznu
4 HAUNSTOWING shut off valve (XV-1084.1085,1087) ANy windiiomhaldlng Amupn I5337u nalszs
5 HEUNTFaNINT Safety valve PSV-0504 to 0508 AuMENY waniiehanldlng ERIITACERRIT amlsznm
5 L = 3.
6 Inspection TK-551 fia TK- 555 Qmmm‘mﬁ amnaeluveamisinasiu uag insa/2 9 AUHULANA
uwd M8as IS NANT BUVBIANUIUIN




HAMITHUS HISIANSANUITE (UHUTHATUANANITET)

WY

WU TINATIUNAD

o < g @ d =
fanilszasn fosdunasiuirlwsnundn

s1waBon  Node LC-003  "MIUSIINA0IUMAD 100 kg "

wrueuAuANMAnY (8)  usiud 3/5

UHBUAIUANAINGES (9) W@ 1 /1

uhvisng winliegluszaunauios 2 nasanm
A a - s_a ﬂl & ¢ &
s o WATNITHIONANTIUWIOM A NHUN1IIHEAA b il B HANINANHIVNATHIU L
awiun . . : . AsvRnvey #adeisesfiniuny . HAsIaRan M
<t a e Quad g = o * .:.1 ¥ o
A otuneumsd fRmdun nwdo nlEnIuny
A < H @ 1 H o i 2o w &
I MIABLINIUIAG 3% SP-S01A D4 F AUNIUWIA wminuananminninduinas gl a5/ NG
1y 0.1 ke
& ; 4 —— , . g - o
2 ASBLTUWINIIN 383N UTTYNABIY 100 ke AU Ui l8edgndse Uasans uazanu 1a5as ql AMWULANA
dhduaswminussaiuinminfid
WMoY _MigussIRasIuma) 5WazPeA  Node LC-004  "NTUITIAABIUINAL 1 AL"
o d o o = ¥
Tagilszaen deadunasiuirhuisnuning
- Y 1 ot =)
ahwane miehieglussaunnui@os 2 asesnm
a4 a - o & 4 ) -]
il HININISHIONINTTHNIOM IANTUMTIHEAA —_e e E HANNUNHIOMINTSIY L
v . . . . ASuAavey ydeiseannIun . #AsI9Aan 1
=) & ar a gyl o) £=) < @ o
anndsavsevumeumsUfianiun o Aldmaugu
% - . i : T = gy
[ ATAOIRULIAG BT SP-502A Ba H AMANIA dminanaanminnindunasgu 205/ 1 AuNuNANA
104 0.1 ke
a, 4 . s ; ” B -
2 AMSBUTUMINTIN 594M5UI5NABIY | AU AU iR Ideaagndes taeadn nazaiu 1asa/ 1 AUWUBANA
¥ ;
fhusuanominussyfminninidnua
FUBNY  WUINUTIIAADIUHAD 51902080 Node LC-005  "N151559AABIUINAY Lorry truck 20 1"
w ¢ o a @ o )
Sagiszaw Mesdunasiuialuiinuning
% M 9 ¢ ] o =
wWhwsng e liegluszdun iinios 2 aaaanal
A A o o " A s ¢ A
- 1IAINSHININIIHHIOMIANTUMSIHRan = oy A d HANNUMHIDIIATFIY L
adui P 5 2 ASuRavou HadeiFeaniniugy . AnTIaAAR TN
o a was g L g
anndsavsevuneum st fiailunnudes lfnauny
a o ‘ o Wy a -
1 Flow meter 1A% Lorry truck 20 AU AuAANY wsesiiomaulalng amury Tsanu fulszsm




unumuauadee (8)  uduvi 4/5

a o 4 4 ; ;
HHUNUVIHTIAMIAIBIALS (HUINUMIVUAIBNEDI) UHMOUAIUANADINGBY (9) MR _ 1 /1

5 o =t o o o & Mo =

2 Load cell 1R THINAABTUINAITBING 60 AU AUNANIY winaiierhan dungd anau 1399 Aulsssm

- : P z i

3 A5 IVABUNAII NVVBITNUUT AuM ANATTINVBIRRAR N 1a51/27% AunuAng

& 4 ~ a e ' w Z = o £

4 AISBUTUMINATY (584N3UTIIAABIY Lorry truck AW Ufiaanldedagndns dasads uazany 1954/ 1 AUNUNFANA

ar o ,0’ o : o
duduasniinuss pininninidmua




wruAmuANAINEDY (8)  wsiuti 5/5

EHHNHUSMISTAM ST UHBNUNIVANANUEDI) UAHTHAIUANAIMINGEY (9) w1 /1

] ' - =3 i B 3
wmheny  MiduIIINasIuMal swazden  Node LC-006  "3ZUUABINIAINS"
o < o o o =] 1 - - - o 5 3
faqilszaed dasiudufiunasiyyienasiudoms uaz aagsuiruninunin
A s W > =t
whing win Iagluseduanuies 2 aananm
A a - P A o ¢ A
L MAINIHIDNINITUHIBM THUHUM TITDAR - v 4 4 HADOUNHIONINTFIY L.
awiui . - : ; diufiavoy Wadersesniniuny : dn3Iofan
= N e o e =) i ¥
anus e vunovmisl§iRndun b Alinaugu
1 ° 4 ) 3 a L
I HEUMSFONITE XV-1084, XV-1085 1ag XV-1087 AN e lddng A 15 317u auilsznu
o . . ? . 5 e . ' - P i
2 HHUNITATIDABLAINTBA Strainer 1 cooling inlet AMNIAHA anmmienldan liwunsanna atharies | Ase/ Tu AMNULARA
" ° d : o Yi_a k4
3 upuMsBeRIng 1 PT-0538 AUMANIY wsoafieman ldnd R TRERERY Aulszs
4 HHUMIFEING 3 SP-1082 A/B AUl waaadiahan1dnd A 15101 Anlsssm
5. AT 3 CP-1084/1086 UMY wsnaiiosian I8 na EXVITTRERERIY Aoz
< v & o - o 8 a &
6 usunsnfaoudInsean Iy AunlanaL MINATE IS zeznaMILA WuRNEHAR 1 a5a/ 1l aulizsiu
a o @ i : 4 o =) [ o &£
7 M3 TeUTuLIAG B4 IANINA Dew point meter AUNIYIIA wyeslioihaon IdUnd 1asa/ 1 AMMULANG
" ; " - 5w o &
8 MIBUTHMINITY (FBATZUVSABINIAINT AW amasg s Uina 1n5e/ 1 AUNLNANA




vt :

wihuaaafumn

wamsdnmhenniasmumumsdnfuontuisemviamsibduanuuazanisadaaindusdruis Hazop (AGC HAZOP STUDY RECORD SHEET)

wiau (Node) : LC-001

suenfua (Description) : Muasafuiindaldain Electrolyzer uas MTA-7,8,9 anduindomibsaaniumua TendunsnumsninnasamuniuasdronsninSaandrslufeaantu damlh
dronmnfumpuioud TW-511 Tamhdvanafunuiiuuiargndearudousandimindudnaduatasiniuiiu SP-557 uanulduuarmdouit HE-511 risudeildo Wet Brink muTuussty

uria ladnrirdaaranni uatuSninga noudeinszuiunis Drying Unit idadeamduaananfenaaiudionsadmzdu iedasdafananiuuas CI2 condensor sanfanmsiaandu
1y R-22 saamizeviarnniu viaulpusnuntivaaafuas

fladun19:8a (Process Parameter): arunautu , aniunid, A7 mdu,a MU , anudumiedil, anuuansisanudyssdy, dastlua

AmIuAM (Control Parameter):

1.dwmonananantasdafiznantu: lalasau < 1.5%, anatu > 95%, anuni anatu < 33 oC, gaiunihluiu > 9 oC , Audu 300 mmH20
2. mséuniasdafiiganniu: a1l < 3.5 kglem2, anuni < -5 0C

3.nmmhienduies R-22 sasmioihamiu: anudunmioge > 0.5 kglem2, anuduniodn < 21 kglem2, Anuuanaisaiudu > 1.5 kglem2, suduminluagasenans
4. nserunsadpredu: anudu 2-3 barg, stdude TK-511 < 80%

uuuulaumuiutay (P&ID Noj :
LC-PI-50001 -50008,50014 -50015

Page 1016

P = Personat
s.msidunsafimzduTnninsdainaniu: stduanuna1ue 5.6, annail < 350C.Amitniiu > 94% € = Communay
s.awnsadmsdulduaanauiu TW-513, 514, 515 ua: wariuunsaimedu: 556 > 0.8 wastuna, aniugidasainedy < 250C, dastiua 40 m3ih, Anuaduduna TW-513 > 75% b

EXISTING
POSSIBLE CAUSES CONSEQUENCES RECOMMENDATIONS RISK ASSESSMENT (nsuszuluanndus)
NO DEVIATION (siaunwdao) SEFEGUARLS :
{@aumsniEang) (mgasaifiiaamnnn) (uasmisilasdu/ (nasnsuvinén/ | LIKELI SEVERITY g 8l W
auan udly) dwdunuuz) Hoob|[PJc|E[A "™ TR
1 FLOW RATE (damin1s1ua) [1.1 HIGH FLOW (dasims  [LIC-511 viou LV-511 lafiadmihdaasiuaanann TW-511  [1wilnauasiadaumin | - 2 213|131 6 Wunans - guau 2
Twavindu) fiavaadudAandu  |windu vinliszdninlu TW-511 a1 dasalsl PU-511 |9l LG-511
A% Dry Run uashifitinuyuvisunduTalds TW-511 3. udsifiaudniuy
donalifiauninasganpiimoasaiunaudaly PU-511 nganisvinonu
Drying Unit vinlwhiannsaldansadenuiu 4. wingudlmin WD
sannfiweaaiuldanun uanfiamsiansau Winsséu
aunsalidens uardgaaaiuiaandussinall |5 imsldlsd
vmbordauaziuilsaounados winowlu Emergency anfii
Auildgaaunasiuilunalinamivszaodas Fvanduhdszuy
sruumeta 1iia
1.2 LOW FLOW (dasns |LIC-511 vineu LV-511 vin@maaamsontinawaaasuaanain 1. minsuanadaumin | - 1 1111} 1 1 van
Tuaanaa) Aovanaaudiaafiu  [TW-511 vinliszduninlu TW-511 goufussdu 9 LG-511
Etn] vnahmazatu doramaasaiuhiannsa 2. fivia Overflow 1las
miharasiumalld vinhitiaussdubdaunduluvi PIT
Electrolyzer vinbvilnusuidowne 3. PICA-501 automatic
open
&7 WD gnwi ifiin WO i TW-511 vnlwbifihlniumud |1 wiinswuenasgaunn | - 1 HEEEE R 1 1iay
idaaiulu TW-511 vinhithawaaaiudud v FG-511
saoinda fanalliaunsaaaindaaanannia 2. PICA-503 udadiau
aaaduls uanvibitnd&alufmaasaiulildud Dry A meusn
Blink uarhififenasiudalailds Compressor virlv |3. PICA-503 Automatic
Compressor iduine hiannindiuiidinsdn Open taUiuAT A
Arafumaldgadn 90 dfu 5. wiinuUATIAEDY
winauii PG-505
1.3 NO FLOW! ZERO PU-511 upgamsviiou [Lufinsonminaoaaaiuaanain TW-511 virlu 1Twinuesadaaumn | - 1 LI I O | 1 viap
FLOW (idi seduinlu TW-511 goifiusrdumaiidunaaiu 9UA LG-511
dannisiua) danamanaaivhiamsnimiboaaadunalls |2 fivia Overflow Taa
vinhilAnusadudaundu Wi Electrolyzer vinlviu | PIT
wsutduwn 3 PICA-501 automatic
open
4. ududiauaniu:
PU-511 ngamsvinanu
5. PU-511A/8 niaunu
fula
6.LT-511 udaifiau
ETHET]




wne

whuasafuman

suandua (Description) : fuaaafuiindaldain Electrolyzer nas MTA-7,8,9 o
dronnfumuiioud TW-511 Tamhdsaesfumpioudazondennudousandamh
ura wladnArdartaanh uasnininda raudsithnszuiunts Drying Unit u

Hamsdnniensiuesumunisduiuauluissouianisfhisduanuuazmmlsafaerandusdiu’s Hazop (AGC HAZOP STUDY RECORD SHEET)

1au R-22 sasmivharndy wlaulSousnuniluaaafuimal

wiau (Node) : LC-001

Tadumsuia (Process Parameter): anuuingdu , goiungd, audu,anudunige , annuduniedig, anuuansaisn gy sedy, dasilua

aauay (Control Parameter):

1duvegeuasniasdaddaaatu: olasiau < 1.6%, aaniu > 95%, anunid A

2.msiduindasdafaarniu: arusdu < 3.5 kglem2, gauini < -5 oC

3.mviernduisu R-22 spawmbmiiaiundu: arnudumega > 0.5 kglem2, anu

4.manunsafmzdu: e 2-3 barg, stdude TK-511 < 80%
5.nsiGunsafnizduluiniasdafuanadu: ssduaunaIue $.G., antuni < 350C, A mitiutdu > 94%
6.cunsaimedurilunanniiudu TW-513, 514, 515 uar watiounsamedu: sidu > 0.8 wasuva, aomndnsadnedu < 250C, dasriua 40 m3ih, amudutuua TW-513 > 76%

andu < 33 oC, gmusaidudu > 9 o€ , A2 udu 300 mmH20

duniasg < 21 kglem2, auuandioainusdu > 1.5 kglem2, ssaudnfuagasinane

adandaniuasatuna Teufunsmanunsminnsasagaupduatdeuinindaand e Tufuanaiu danl
udndadmatasinindu SP-557 uanulfuua

HE-511 rinudaluda Wet Brink muTuussylu
Wadenanuiluoonsinfiian

apfusiunsaimzdu shmasosdafiaaanduua: Ci2 condensor sunfammhandu

uuuulauwiues (P&ID No) ©
LC-PI-50001 -50008,50014 -50015

P = bersonat
= Community
E = Envronment

& = Assat

Page20f 6

EXISTING

RISK ASSESSMENT (nisulssiiuanndus)

POSSIBLE CAUSES CONSEQUENCES RECOMMENDATIONS
NO DEVIATION [daunwsas) SAEEGUARDS :
(#ountsnidiang) (amsaiviiiaamnn) (nasnsilasiu/ (mnasnsvidn/ | LIKELL SEVERITY AR stduRIMEDY
auaul uflu) saiauauuz) HooD[PlclE[A a

PU-511 uganmsvitou [Tl lddunmsaaindanan indaanluagiuaaaiuuds |1 wilnouasiaday - 1 21 3)3|1 3 thunam - auku 2
indanamnilundn dmaldifansanduuinm dry  |PG-0505 uay 0506
brink (SP-512 A B) uasyih1¥itfin press drop an 2 udydinuanius
Agaustning dry brink A B vilbvitfiausodudaundy  [PU-511 wyanisvinaiu
uaraanmu seal pot uasMuaraiudrannd 3. dasa PI-502 uda
pssmalihihmbondauasiuilseuinaboe [ deudipusodugen
ywiinuluiuildaanraaiuiiunalinesy ATUAN
sranofassrumnpla

wilno s Ligsasnuautduuasaiulenun daual 1. winundauar QC 2 23|31 6 hunand - guaEu 2

Aswainlilsidonsn  |napiuliiflunastuniananfamsiensaumoly [ EP ER DG RRMICIHIEIH

rmzdu 98% nsrnumsHAnuasvinliasaiuirivaoond nsmfiuziu
wistme warfaeasiufaangussoymalivh |2 dado CI2 detector
whonSauasiudTsaouthodos winouludud
Tagenunaaiullunabyinaiussamndaszuy
wala

PUMP-513A/B,514A/ [Lifinsarimzduluamudiuuluszuy iadndumny |udsifauaouy - 1 23131 3 unae - auHu 2

Bwia 515AB uya [Ty domalinasivhidluaasiuwisusuiamsin  [PUMP-513A/B.514A/B

Y nsaumlunsanumsedeuavinlinaaiuiniug wia 515A/B wyans
aandmimn‘m"l.ﬁﬁ"nnimuﬁnua:ﬁuﬂ'hanu Vi
afioe winouludiuildganunaniudunali
wausraofassiumola

2 TEMPERATURE 2.1 HIGH TEMPERATURE |Strainer iwmaadud [ LifihmaaBwnuaniSuuausaud SP-557 vt |1 SP-557 udaiéiou - 1 2talals 3 thunas - guau 2
(anenadimindu) Chiller SP-557 #iu Wi SP-557 wyanisvinou hifiiiduluds HE-511  [wgemsvinnu

warliiansuanuldounudaud TW-511 doua |2 Redundant Strainer
tilignsnanamvaiimenaaiunaudslyl Drying |3 Redundant SP-557
Unit vinbiPlalsanseliannsofeanuiuaanain |4 wilnowesaaau
faraaiuliun wasiamsdansauaunsal aruuafiil HE-511
o warhoandusspima Winnneadauas
HudTsasuades winawtwivildanauaaaiu
Wunabinadussoufassiuunna




Wi

swuandue (
dronnnfunpuny

nansdnmiassdiesmmaumssnduenuissounanisiidsduanuuarmmlszdinerundoedinis Hazop (AGC HAZOP STUDY RECORD SHEET)

wihuRapTuIMA?

Description) : fivafaanfuindaldain Electrolyzer woe MTA-7,8,9 gndamndambunaaiunim Taufunsanumsnansaaamupiuasironininfanndolufyanaiu daumh
il TW-511 Tamhdsasafinuiouiazgndianudousansdamidudnsadamadasiminiu SP-557 uanulduuarmioud HE-511 Anudetid Wet Brink anuTuussyly

wuao (Node) : LC-001

uuumdauviuay (P&ID No) :

ura iladnriidnacannl uarrSnings noudedangsuaunis Drying Unit windeanwiiunanainfaanstushunsaimedu siedosdadeaaniuuar C12 condensor sanfamsvihanudiu

1au R-22 sasmizuviharniu wiawfuusnmuniluaeafuma

Madunisude (Process Parameter): axududu , gmund, a7 udu,anudungn , ANUdUMIEIY, Auuand1saud sy, daslua

AruRM (Control Parameter):

1.drumenaunaniasdafiaanniu: lolasiau < 1.6%, asafu > 95%, gniund Aaniu < 33 oC, amunihfudu > 8 oC |, A1 mdu 300 mmH20

2.nmduindasdafigaaaiu: anudu < 3.6 kglcmz, gauundl < -5 oC

3.msharaniuing R-22 saombovia iy armdmneea > 0.5 kglom2, armduniasiu <21 kglemz, Armuanaienmdy > 1.5 kgiemz, ssdululuagasenats

4.asounsadmrdu: amdu 2-3 barg, stdudy TK-511 < 80%

s.asidunsaindulieiasdafiananiu: stduanunaouns S.G.. antunil < 350C a1ulutiu > 84%
6.arunsafnduliuananudu TW-512, 514, 515 ua: uafuunsadmrdu: svdu > 0.8 wastuua, gauniinsadmedu < 250C, das1lua 40 m3/h, arividuduna TW-513 > 75%

NO

LC-PI-50001 -50008,50014 -50015

€: Com

£ = Envronment
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Az Asset
POSSIBLE CAUSES | CONSEQUENCES EXSING RECOMMENDATIONS RISK ASSESSMENT (rsulsulumanndug)
g SAFEGUARDS 3
REVIATION (ot {@nunsnidiang) {aansaiviiaanm) (snesmsilaadu/ (unsaswiugnl | LIKELI|  SEVERITY Ry T T
aduaul udla) Aasuauuy) HoOD| P Cc[EJA i
SP-557 vinau SP-557 ‘luamqmm]i}\htﬁu vinbiduviig 1. Redundant SP-557 |- 2 2Fa] 31 6 Uunan - guru 2
Aawainaum uanuldsuanuiaui HE-511 flauwadlaanfiuan 2. wilnouasadgan
aaunilanfiuase auay uanhlihdsnaafumudouiianmnfigs  |asuaivi HE-511
wavbitinnmsuanu8ouariudaud TW-511 dana
Whignnsaanguuaiimanaalunaudall Drying
Unit viblhiansobiannsademuduaanann
Myaaaiulamun uanfnmsianisuglnsal
wdowis uarhraangusioima Tdmmbundauay
Fiudtssouthadios wilnoluiudldaaaunaaaiu
dhimalinadustaofasssuumnola
Strainer msabud | wifivaaBunnwanudouanuiouv SP-557 v |1. SP-557 udafiau - 2 213131 6 1unaie - guru 2
Chiller SP-557 ¢u Wi SP-557 wgamavinaiu bifhiudutd ] ngaAsvinaL
HES513,514 uaz 515 usthivianisuanudouaiiu |2, Redundant Strainer
Jau vivlwhiannsoangaumgfinsaiusdule 3. Redundant SP-557
gunsalfiamndomio arfuaandussima |4, winauesiasay
vhwmbersauariud Tsenuiados wilnauly auunii TG
Auildgaaupasiuiusaliunadusaodag 0507.0508,0509,0510.0
ssuuwala 511,0512
SP-557 viwu qmw;ﬂ_qaﬂuﬂ SP-557 ¥i11W SP-557 nyams 1. SP-557 udafiau - 2 2131311 6 1hunal? - QuHY 2
fianaaaTudl viwu thdiuaamafigsfiunas iy donaliingm wygAnIsvinau
aovnfidfiuaie Auzdugamnfigyduanyluaio vithigunsaiia 2. Redundant Strainer
audowo arafusandussennia Wivwoeda 3. Redundant SP-557
warfudTssautno@os v luiuildgaay |4, wilnauesiasay
aaadutilunalviunadustaudaesruumols anuniivi TG
0507.0508,0509,0510,0
511,0512
SHC (Super heat SHC wlanndmnianay ﬁwuﬂummwaﬁuﬂauaa 1. Freon compressor 3 | - 1 21 3] 3}1 3 Yrunans - aueu 2
control was Freon donalvusediudnu suction fidndufrlluazeaaiu | wiasdsasdmiuns
compressor) ¥ |agluasuzdebidlurasma inbifinusssiu T
Amndaiurigungdl | daunduuarduaanniu seal pot dnismma‘h._wh 2.interiock wsvsiusy
@fiuate wihssdauariu Tsoouiabes vinowlwiud  |[vwaad) winuseduen
1dgaauaaaduliusabiadusimmdassiuy wgaviudaTwld
wila 3, Gincty PIC-504A ia
srnpfumaaiud
usadugatfiuAmuny
Frlldesruminga




sansdnnimsaitesmunisdndunuluissouiansthisduasuuszmnlefiairunduedan’s Hazop (AGC HAZOP STUDY RECORD SHEET) b

whuem : wihuaaafuim wisn (Node) : LC-001

squauGua (Description) : fMaasnfudnialdain Electrolyzer uao MTA-7,8,9 andandanioaaafuuag Teuuasanunsainnmsasamuauardnainindanndrlufreasaiu e
sroannfumpuioud TW-511 Tamhdeaasfuuisuiazgndonimdaussndambududnaasuatosininiu SP-557 uanulfuuarmdount HE-511 rioudellds Wet Brink muluussly
uria Wadnridaaronanh uarudninda naudaidinszuauns Drying Unit wiagsanudlusansnfeanaiusiunsadusdy dueiasdaiigasafuuss CI2 condensor snnfonrsviaundu
1au R-22 vaswdamvianuiu wiaulfuusauniluaaafuma

uuuudauuuuiey (P&ID No) :
LC-PI-50001 -50008,50014 -50015

fladunsnbia (Process Parameter): naniaiuiu , amundl, AN, INAUMIIRA , AIUdUWIIEIL, AMuuenaAINdlR L, da5Tua

s1a2uRu (Control Parameter):

1.drumenannanfasdaiiganniu: loiasau < 1.5%, aanfu > 95%, anund Aapdu < 33 oC, anunidudu > 9 oC , A mdu 300 mmH20

2.asiduindnsdafignnadu: a1 < 3.5 kglem2, auuuni < -5 oC

2. msvhannduiey R-22 saswiinhanndy: audumiege > 0.5 kgicm2, anuduniosiu < 21 kglem2, anuuandivaiudu > 1.5 kglemz, srdunluluagasonaie
4.nmsauntaiiuzdu: aamdu 2-3 barg, srdurds TK-511 < 80%

s.msidunsanmsduluafasdaiigaaniu: stduanunatonns S.G6., guunid < 350C anmitindu > 94%

6.0 unsafuedilluanaa iy TW-513, 514, 515 ua: untSuunsarimzdu: s=du > 0.8 wastuna, anuugidnsadmsdu < 250C, das1'lua 40 m3th, armduduwn TW-513 > 76%

F = Personal
€ = Community
E = Environment

A= Asset
POSSIBLE CAUSES CONSEQUENCES EAISTING RECOMMENDATIONS RISK ASSESSMENT (nnsulsziiiuanadug)
NO DEVIATION (siounvidas) SAFEGUABDS ;
(#aunnanidinng) (mansnidiAnaIun) (wmsnsilasiul (asnswhngy/ | LIKELI|  SEVERITY P seduardue
ajuAs usla) alaisunuu) HOOD[ P C|E[A|™ i
2.2 LOW TEMPERATURE |SP-557 vinou SP-557 wenpuanguuaiiindu vinhitfudlld |1 Redundant SP-557 | - 2 2131311 6 thupaie - guAu 2
(anmnfiaead) Aanandium unmuﬁuumwiquﬁ HE-511 flgamafisntfiudi 2. wilpouniladay
aaundaoafiuasa muqu wazvhbihasaaafumuioufiaangiin amm]ﬁﬂ HE-512
gmtﬁﬂn‘nmnnﬁmnﬁauazdfuﬁ HE-511 vinlvlufl |3, wilnoumsiaday
haAsaduwyuioun TW-511 donalvli usafiuvnady PU-511
furvnangauniifitgaasiunaudaTyl Drying Unit
virlwhiannsohiansafonuduaanainig
Araiuldvua wasfinnsianiaugnsaliduny
warirvandussnmaliimbendnsasiud
Tso0uznoing wilnowluiiudldgaauasaiudy
walvunaduszaofasszvuminla
SHC (Super heat SHC Wmamnnafu daasvitaimniunndu 1.Interlock gauvinfians | - 1R 2 vau
control uay Freon wiaangamafilussuuashithg set point donalv viaradung
compressor) vt |Fwasvianutfwnaifiu auvinliasvite iy - |compressor dnfiu
AnUndaumiamunll |aonuruasimantig compressor uatfinAy fimmun danganms
FaLfiuady Wnnosiagunsel Snisdasanmidamsudn WA Tl
PRESSURE (A méfu) (3.1 HIGH PRESSURE PT-501 vinofiadné [PV 501 whinnfudsnalvussduannmanaaiugediu [ 1wilnouasiaday - 2] aj3] 6 1uNAN - QUi 2
(rduniad) drurnafiuata vinlvnaadudiuaanuiinm U-seal thWD flowdn  |PG-553
TW-511 finunaafudiaangdussamatiinng 2.PT-502, PT-503A
3 wAauariuvilsanumados winouludiuvilan  |udadounsadugondn
auaaaswidunatinadustaiofasssuumuls RG]
PT-502.vhmunmJnﬁ PV 502 ﬂmnﬁ’udoua'lﬁu-saﬁumr_mmnna!uqaﬂu 1. wilnguesIdEa - 213131 6 Junan - queu 2
aufafiualy vinliraaduduaanuinm U-seal inWD o [PG-553
TW-511 Manaaiudaandussmmaliimie 2.PT-501, PT-503A
wAOLaRU TR e wilnouludiudldan  [udndauussduganin
auaaaduwilunalivadustaoidassruumiols GG
PICA-504 vina1u donaliand PICA-504 faulaviinngu usedulu | 1.PICA 502,503 ila 2l ]2 2 ay
fimladaruaanAuatafsruugafiu aaafudunan CP-551 dasuyn plant fnTuwldifiamunu
aasfumaianAly wilnowluiudidasaunaaiu [usedusumit CP-551
urabivaduszmodasstuuwot 2 PSV-503 iflassny
usodudn Tulé
SHC (Super heat SHC Weandnnafu swarsvinanumbiwinngu 1.Interlock aonafians 1 1 1 2 oy
control uaa Freon wWinangomafilussuuas Mg set point doralyi e mnduzian
compressor) vinanu sruasvimniwnndu auviabissvinaounde  [compressor aufiu
Amdndiduausasiu AMUFUBIMA N compressor Lafinni fivua dovganTs
FLfiuaie \dumgsiagunsal Snviasiasanidanisnida vinwdnTuld _—
PIC-552B vihnu vin¥ freon 3nouue CP-552B wuluana dona | 1.interdock gaumgfidn - 11111 2 uae
Amln@anudiusedu |1 Suction pressure g9 uara1adl Liquid freon in  |TSL-501 wgavinam
fnfiuate compressor uasvinlvigunsaiidowiela AnTullé
2 fimilinounsiaaay
TG-534




LR TIERITH

nanmdnniiamsniuamununsdniuenluisseudanisiilsduasuuaznmlsadaerunduodani Hazop (AGC HAZOP STUDY RECORD SHEET)

uusRTUIMR?

swwanfive (Description) : Muaratudininidain Electrolyzer uns MTA
Sonnafumpuiond TW-511 Tamhdoasafummiiuudagndoanda
uiy wladnrrdaazaandt uaznlniniia Aoudadinszauns Drying Unit
Tau R-22 aamizsviarundu wisulSuusmuntiuanafmuas

wiiau (Node) : LC-001

7,8,0 andandambuasafiumar TaudunsanumsnnmsasaniunfuationininSaandalufinantu damh
waandamindudnsadimatasnininiu SP-557 uanuluuaudoud] HE-511 roudelilds Wet Brink muTuussyty

WaGemmilaanainfeasatusunsaiuzdy Hiuefosdaf1gaansuuas CI2 condensor Tafansvianudu

Jadunisula (Process Parameter): auiiudu , aaiunil, anudu,anuduniga , ANUSUNIITIL, ATIMLANGAIIATIEL, SEEY, daTlua

aruau (Control Parameter):

1.dwmeaauasiafosdnfitanadu: loiasau < 1.6%, aandu > 95%,
2 nsiéuiadacdafiganatu: anudy < 3.5 kgiem2, gainnil < -5 0C
3.asieniuiag R-22 gasmbimirmrandu: armduniona > 0.5 kglem2, @uduniesiu < 21 kglem2, armuanaIsAINdY > 1.5 kglem2, seeininluagasonate
4. nsoaunsadzdu: amdu 2-3 barg, sidude TK-511 < 80%

amunil aaa%u <33 oC, qmm]ﬁﬁ'uilu >9oC , eawdu 300 mmH20

5.nmsidunsaineduluaiasdaiieasaiu: ssdualmnaivtad 5.6, amuni < 350C,Amuindu > 94%
6.erunsadudulinaaanimdu TW-513, 514, 515 uar uaiiounsadmedu: stéu > 0.8 wasluua, gaunailnsariuzdu < 250C, das1lua 40 m3/h, amiuduna TW-513 > 76%

NO

wuundauvnowey (PEID No) @
LC-PI-50001 -50008,50014 -50015

P = Personad
€ = Community
E = Envirenment

A= Asset

Page 50l 6

POSSIBLE CAUSES CONSEQUENCES EYESTING RECOMMENDATIONS RISK ASSESSMENT (msussulunimndug)
DEVIATION [dlaunwina) SAFEGUARDS :
(#ounisnidieag) (uanisaiiiAaannn) (anasasiaadu/ {(sasoawaay/ | LIKELL SEVERITY SN B
aauaul unly) Aaiauauy) HooD[P[CclE| A i
PICA-505Bwa C  |PICA-505 B w3a C wia D naiuias wiodulusauy |1 TIA-701 udadiau - 1 2|1313]1 3 Aunana - quieu 2
wia D vihufiarnd Foflu fMaunaaiuieanduismmaliinnnonda | anmafdigeninaamuqy
audusedudiuats [uariudissnuihados witnouluiudldgaan FATRGERITOEPEERIT]
aanjudlurahinadusmoifasstuumials PG-0517
3 PICA 504ulladnTwia
windnewsaduluszuy
3.2 LOW PRESSURE PICA-504 vinu dasalvinng PICA-504 leunndiu paaiul 1.TIA-701 udafiau - 2 2|1 3|13|1 6 unand - gueu 2
(AuAUARA) Andndiaurgaiuaie| miolgaaadiuiunn dnalvvaiay loArasd gauunfiganineAuAy
decompose tfiaifufanasiuuariioand 2wilnauenagay
vrmmativimbosdeuasiudlsonuiado - |[PG-0514
witnoutuiuiligaeunaaiudiunalivnady 3PT-505B,C,D udy
srapfassuuminta iauAwsadusInia
AILAN
SHC (Super heat SHC dlamnaniasay Swasiauufiuiauas Wi [1.Freon compressor3 |- 2 213|311 6 hunans - guau 2
contro! uav Freon wingamgitussuudulviuing set point donaliidiy | wiasdsasdmivns
compressor) vinou  [esvianudmiaodiuly asafuagludonusiati [Tdou
Amindauaiwsedy | dusasma ibiviaussdudaunducasduaanau |2 Interock usodusty
doufiuade seal pot MyaaaiudaandusinimAlmioeg - [V egaa1 winusaduem
pEauariuTssuiodny Wi liiudlaae  |wyavinuda i
auaaaduiunahiadivismo@acsuumela
SHC (Super heat SHC landiauas uamsvharunduiaoag 1. Freon compressor 3 | - 2 21331 6 1hunana - guau 2
control uay Freon donatviusedusiu suction firndnAuliuazeaaiy | w3avdsasdmiunm
compresson) ¥ |agluaoiurmabidivuaamal vinhivinusadu Tdau
Aadndidudusodu  |daunduuazduaanaiy seal pot fMamaniuiiaana |2 Interlock wsodusity
Fofuade yrsgmAlivimborgaasiuitsonuinedios | moaasm winusoiue
wilnaulwiuilegaauaaniuiunalvuiaiy nyaviudn Tuld
| srapifissssuuminla
|
SHC (Super heat SHC \flanidtianas oa@svieniumiaoag 1. Freon compressor 3 | - 2 1111711 2 uay
| control uay Freon donalviusasiudu suction fiAdmfiutyl Freon wdavasasdmiung
compressor) ML [compressor ngavinau vinldfindansudananiu | 1dou
‘ AnUAGENUARAY [ IMRIARAIRY 2 Interlock WRIGUFATL
aatfiuada VARG WInWsIeUE
| nuavinaudnTuld
PICA-505 B wia C PICA-505 B wia C wia D nanilaun aaaiuly 1.TIA-701 udawdiau 2 2131311 =] huRats - QuHu 2
wia D vinoué@alnd  |wihglanaadinuimnn denalvvpiou lanand auugfiganineiniuay
duAMsIugLiualy [decompose iiallupaaiuuariunaaiuiiaand | 2wilnouasiaEay
vssemaliwhosfeuasiuiiseouiiadiss  |PG-0516 PG-0517
yiinowluiudldgaauasaduiiunalvunaiiy
srpfiasssuuminla




wineu :

Fronnafmnmuiiuud TW-511 Tambhdae
uiy wiadnddaatonanh uaznininda Aoudenstaunis Drying Un

wihuarafuma
suanbua (Description) : AMwanafus

aamsAniensftssmmaunsdndueutuissnuianisileduanouazmnlsinarunduedu’s Hazop (AGC HAZOP STUDY RECORD SHEET)

Tau R-22 gaombmimrmndu wlanlfuusauniluasaiuna

wiau (Node) : LC-001

nialdan Electrolyzer nas MTA-7,8,9 qndandomboranfuiuan TaufunsanunmsainnsaagmuaiuazEig
aaatummuiaudarandmandousandamindudnsadimatosinlniu SP-557 uanulfuuaindoud HE-511
it wiaGenrmiuaananfaraniusionsaiiuzdu dhueiadafiananiuuas

fladunisuiia (Process Parameter): anautdu , gauuafl, Anusiuaudunsen , Arndun1sIL, AMNLanAIA RN sEE L, dasTua

fruau (Control Parameter):

1.shuwwgcmndl.a!ms}'nﬁ‘nmnn!u: Woiasiau < 1.5%, aandu > 95%, auuni aaafu <33 oC,
2 msiduintoedafmaanaiu: amdu < 3.5 kglem2, granni < -5 oC
3.nsianuduiag R-22 gaswtivinrundu: anudumige > 0.5 kglem2, anudumiesit < 21 kglemz, Aanuuana1eRINdu > 1.5 kglem2,

4.nsaunsainrdu: anudu 2-3 barg, svduds TK-511 < 80%
5.nsiaunsaiwrdutainsdnfizarntu: srduaiunaisos 5.6, aniunil < 350C,Anuiudu > 94%
6.ﬁ1unsnﬂm=ﬁu‘lunaannnu-ﬁu TW-513, 514, 515 ua: uarisunsafimedu: svdu > 0.8 wastuua, anuafinsariusdy < 250C, daslua 40 m3/h, aududuva TW-513 > 75%

anunindu > 8 oC , a3 wdu 300 mmH20

srdnlwluagasanats

niminBaandrotufanaaiu daomh
riousdalude Wet Brink nutuussylu
ci2 condensor safantniannndu

uuuudauuunman (P&ID No) :
LC-PI-50001 -50008,50014 -50015

P = Personal

€ = Community
E = Environment

A= Asset

Page 6ol €

POSSIBLE CAUSES CONSEQUENCES EXiFNG RECOMMENDATIONS RISK ASSESSMENT (nsilsailusmmndus)
NO DEVIATION (iaunvidas) SAFEGUARDS -
{#nunsaidiang) (tansniiinaiuan) (snasasilasiu/ (miesnswiéul | LIKELI|  SEVERITY SN ssdrRnndns
Aauqul urla) Adalduanu) HOOD|P|C | E

3.3 Vacuum Pressure PICA-503 vinau PV-503 arfiadonaliduniigauainaaiu 1.TIA-701 udaifiau - 2 213|3 6 1hunan - quau 2
[GEGRLRG)] fimlndauergafiusiopaumsaadifinnuduiiuay uaronageaimaun | amugfigonidaiuau

vinlM dry chiorine nanuiilu wet chiorine Annsau 2. WilnIuASIRAIY

via ﬁqqﬂni:\(.’tuqtﬁﬂm‘mgﬂumuuasnﬂﬂ_ﬁm PG-0514

AanfuiaendusitimAlimborARuaMud 3.PT-505B,C.D udv

Ts90mutnadise wlnemluiuiidgeauaaaiudiy @A usadudinga

nalinadusrmmdasszuumota AU

LEVEL 5:6iu 4. HIGH LEVEL (5561u wilnuvina Aonatvnsanuduauluvidoduarafutvaiuasvin - |1, LT-501,502 udy - 2 213]|3 6 1hunae - queu 2
windiu) fiananamdansa Tidaduindaniauvia iﬂﬂqﬂnsn{ﬁwﬁﬁﬂmw  |wiausrdugendnen
Aurdudtaviald dawonaranafifanaaiudsandusspimatiiy  |muAu
4 WmioufauaAuviTsuEaAN Wilnowluiud

Tagaauaaaduiunaliimivsemmfasisuy

wla
5.LOSS OF Tifiwaaidu Fanal freon compressor ammafigatiu vinli 1interlock imaaiu | - 2 1111 2 vay
SERVICE/UTILITIES \floaan Strainer gn  |tedasthgeld vinliididansnanaaaiuuaand1as Farnsivas dovgn

5 SERVICE/UTILITIES (MsEIWIBTAY #u mMsviudnTuld
f1s04UnNs5) 2 vl unsRday
PG-564




wansdnesiesdimesmnunisdndusm uTseoniansdhleduanuuaznmisdsadaiamnduedn’s Hazop (AGC HAZOP STUDY RECORD SHEET)

wiwen : mboaraduiua

wihu (Node) : LC-002

sauanlua (Description) : ForAvanrnumandeninsunsanunisiidaniudu drying unit dhu condensor CP-552 B,C,0 wlisuarafuudaiivuaamniag
fafunantuuazomitlddiuesd header arn%u 100 ATandu 1du was CL2 tank car

iladun1sufin (Process Parameter): lin, aniund

fnAIuAu (Control Parameter): tnnin < 59 Ton, aruupil <0 C

wnnlaunnuiay (P&ID No) :

LC-PI-50009 uav 50016

P = Personal
C = Community
E = Environment

A = Asset
EXISTING "
POSSIBLE CAUSES CONSEQUENCES RECOMMENDATIONS RISK ASSESSMENT (ﬂ‘l‘lﬂ‘i-m"ﬁ“maﬂ")
NQ DEVIATION (daunwdas) SAPESLARDS ‘
(#aunsnisiaag) (manisaiiianinn) (uesmsilavAu/ (uasmsiuey! | LIKELL SEVERITY e e
auau/ LAla) alAuDuu) HOOD| P |[C|E| A
1 |FLOW RATE (fn11n19'lma) |1.1 HIGH FLOW PADDING ehousedu  |ansinisiwananduas donavinlviia |1 Excess flow valve fa 1 22311 3 Uunats - guau 2
FonmTlvavindy) |7 umsussavie 1du [eeatullwmbolaasaddunnon Wladnrmsluwaeas
wia tank car danalivadou lonaad decompose AaaiugafivaInIuAN
allufgnaaiuuasiaand 2. TIA-701 udnfiau
yisomalvimibongruasiud anmnflgatfivAaiuay
Ts00uanatding wiinautuiud e
suaaaiulunalimaiiysaiodias
stuumula
1.2 REVERSE FLOW |Air comp. pressure fimgrrafuluadaulalde 1.PT-0538 alarm low 3 1Lafala 3 runane - guey 2
(dnmmsluadaundy) (a3 pressure nda  |CP-1084/1086 virlvn3asdnsidowie  |2.Chlorine detector
fonaadu warugansvioalagdn alarm 3 1ivgdaas
Aauarldanluandug
4 shut off valve (XV-
1084,1085,1087) 5
Check valve
6.Redundant L-N2
2 |LEVEL 3téu 2. HIGH LEVEL (svéu wilngwLawdouds [eaadunioludafulssdugofiua 1.WIA-0501 to 0505 - 1 213131 3 Punan - gueu 2
Wind) Jurdnaatu muau 59 du vinliflaaaumarbifl  |ugaifiowmiuin
Huduerod duwalvdiuaasiu 2. aw hose qa'lds
wiauen Aaajuaangusieinaluvia - |hichlor unit
wihnrdauaviudiseuinadio 3. Safety valve
viinowluiuildgaouaaadmiiuug  [PSV-0504 to 0508
Tuaiussaudasssuumiola 4. msaanuuuiming
faldlszun 5 du
wlalufinarleud win
stdunaafuiiudniunu
WIA WIA-0501 to aaadunioludafufiszdugodiua 1. mdautiouimin 1 213|131 3 1hunae - unu 2
0505 Annd avud1  |pauan 59 du vinliflnaadumarhifl  |adhodantlar 1 e
laanfiuate Auvuenodm dunslidedupaaiu |2 &o hose aa'luds
wauan AaaduaandussoinAluvia  |hichlor unit
wihoa8auasfiufTsoouodioe - |3, Safety valve
wiinowluduiisaraurasiudluna  |PSV-0504 to 0508
Tuadusratofassruuniela 4. pipanuwuiviinds
anifia’lidsenm 5 du
walifloarlaud wan
steiunaafuivAiAIuAy




wanmsdnesiennitamunumsdturuiuissrumiansihlsfuasouaznisdsailammndueduis Hazop (AGC HAZOP STUDY RECORD SHEET)

Page 10f 1
wihoeu ¢ wihosaaiuium i (Node) : LC-003 wunudauvunuay (P&ID No) :
suanfun (Description) : aapfumainanain L-CL2 storage tank 1o L-CL2 header 2 @91 100 kgs header (new) unznsrauhldv 6 endloussvia 100 kgs LC-PI-50011
SP-501A fiv SP-501F p = Personal
C = Community
fladunsuEn (Process Parameter): twnin, goaunnil smauAx (Control Parameter): twnin 100 kg (84 lit H20), aauunil = Room Temp S EIIROReS
POSSIBLE CAUSES CONSEQUENCES EXISTING RECOMMENDATIONS RISK ASSESSMENT (ﬂ'ﬁ‘l-l‘s"m“ﬂ""‘“duﬁ
: SAFEGUARDS i
e HEVEVHOR St (#omnsnisiRns) (wanseiviidnaIm) (uasasiasiu/ (uesaswiaén/ | LIKEL SEVERITY i svAnEaiaee
aaum urla) Jaiaunuuy) HooD|P[C[E[A 5
1|FLOW RATE (dmsnanslia) 1.1 HIGH FLOW 11d7 by pass waste armiumaruadouiulduuna waste [1.6ad0 Pot tfiasasiu - 2 209 &) ] unat - aunEy 2
(Fnmnismanindu)  |gas Doluain gas (unalvvio waste gas uanuas naa‘iummﬁ‘a‘u finu
aaadui Iwanandussoimaidi 1ualdiiva waste gas
mihepdauaiuiTsaaunadog 2 @nds TIA-507 v pot
wintuiiudldanaunaaiuiluna  |Wlaudndawdis
Tivadusraadassiuuinota aounniieIATIA R ! |
3 SCBA
4 PPE
5 mannanatdulie
wii'lanaas .
|
|
yinouduila by pass |Aaoiumativadaufivluuvia waste |1.6aca Pot Wiasagsu  |SevidruueiuAM ms o | 2 213131 6 unang - auHy 2
waste gas 1&dune | gas Lﬂ}mn't\wia waste gas unnuay ARDTUMAIVIEY Aau \fla/ila main filling Ay
1l main filling  |Aaaduirvaaangussoanmialli Wma'ludivia waste gas  |by pass waste gas 1@
winsEanaiui Tseouadne 2. Gacte TIA-507 ¥ pot
wiinoutwiuildgaanaaeiuduna  [Waudadaudia
Whneadusranmdassruumieia aamnfisininAwue
3.5CBA
4.PPE
5. meganndiullds
wiwlgaaad
2 [LEVEL stéu 2 HIGH LEVEL (s¢hu |adetwiinatuaat  [raajunioluvia 100 nn. fsvaugouiv finny Pot 1asassy - 2 212134 6 1huna1o - guau 2
windu) ainé Arumu 100 an. danatvinaaiu Aapfumaiviau nau
marnalldovia waste gas vhidlu "maluvivia waste gas
wanadn anmadanasatisiad
donaliviauanuaraaaiuaang
V55EINA




Hams@nniienniiesumiumsanidusruiuiseonianisfdedussiouarnsusaduamuidusdi’sd Hazop (AGC HAZOP STUDY RECORD SHEET)

wihu @ mbhuaaafumal

wihu (Node) : LC-004

sauandue (Description) : anafumaiaanann L-CL2 storage tank 1nids L-CL2 header dfude 8 m-ﬂau-ssﬁﬂa 1 ton SP-502A fis

SP-502H

fladuntsuia (Process Parameter): tnnin, gruundl

uuuudauvuuay (P&ID No) :
LC-PI-50012 uas 50017

fmauAu (Control Parameter): thwiin 1 Ton (840 lit H20), gauunil = Room Temp

Page 10of 2

P = Personal

€ = Community
E = Environment
A= Asset

. POSSIBLE CAUSES CONSEQUENCES : fgggﬂ:&w RECOMMENDATIONS RISK ASSESSMENT (nslszifiummudus)
e DEVIATION (zforinwies) (Anunsaisiang) (uamsaivifinanum) (nesmsilasiu/ {uesnasiéy/  [LIKELI| SEVERITY (a2 . S
Aunl uA'la) AatEuanuy) Hoob|[P|CE] A |0 > g
1 [FLOW RATE (dmsin1sua) [1.1 HIGH FLOW 1) by pass waste | maasutadinataudulluuvia waste |1.SCBA fiaaanma fincla shut off valve 1 21313 1 3 unate - gunu 2
(Fasmsluaniviv)  |gas dahiativ gas (luualvvie waste gas uanuay | 2.PPE aunsalilaaiu sunUe bypass uar
arajui luaaangussumaldvin JuaiudIuyana main inlet iaanmunl
winpudauaniuiisoouadog 3wvngaandulilds ivia waste gas anen
winoulududlegeeurasiuiiuua  wnolaasas ssuuea [N 15C
Tuuistisstmigidasuuninla duuasviriiaaaiudu i
ARN
4.1ATaIRTIATUIAT
aaatuilva
5.6iada TIA-506 Vi pot
wlaudadamila
auuilanInuue
winduduila by pass [Aaasumariuataudulyuuvia waste |1.SCBA dvand fingla shut off valve 1 213]3 1 3 unane - guHu 2
waste gas aume | gas (lunalivia waste gas uwanuar  |2.PPE adnselilasiu AU bypass uay
Wlaraads main filing  [Araduimaaangussuimallia fuasnadiuyana main inlet aaomagd
wihsndnuaiudTssauinadog 3nwaaanidulilie ivia waste gas aae
winoutufuildgaouasatuduna  [mitolgaass ssuuga  |nd1 15C
Tivaduseaadassvuunina Suuazvininaaiuilu
LERY]
4.adagnsiaduuds
aaadudrlva
5.6mév TIA-506 Vi pot
lﬂau’-iatéjamﬁn
aoamafldninaiuun
1.2 REVERSE FLOW |via waste gas w3y |donalviusegaanaoniadiusosuiiiu 1.SCBA foamA 2 2(3]3] 1 6 1unae - uHu 2
(Bnsmrvataundy) [aauddaaaiudo wn Aeatududauaangussenmatl | 2.PPE auasaliasiu
Aratu 1 6y 1inns v‘hvlu‘wuanuqzﬁuﬁ‘isanuﬁmﬁm uarudiuumAa
aneu witnouiwiudldgaeunaniumiluna |3 vgagadulide
Divaduszaudasstuuvala witr'laaraf stuuga
duuazvinttviaaaiuiu
AR
4. pdaonnaduudis
arajuiiva
2 |TEMPERATURE 2. HIGH fonaaiulaiuany  [aeafunioluvia 1 du azfigavgil 1.SCBA flvand 1 213|131 3 1hunaiy - quuu 2
TEMPERATURE Jauannluuan goffufio 74 C (lumalyi fusible plug  |2.PPE ansalilasiu
(aaumniindu) finmsvaanatain uavaaaiuaang fuaTuEIUYAAR
pssomalinnisndauaniud 3vgaandiullde
Tso0qutnatdos winowlwiudlaagn  |wibulaaaad ssuuae
i auaapiuiluaaliuiatdusraiodas  |Fuuasvitlviaaaiucilu
| stuuwuia AR
4.iAfaonT1adunda
aaafuirlua
5. 2m5edunn Kit B uat
Safety Cap




pansdnEsieTnitamumuntsdniiueuuissoumianisihleduasuuasnslsafiamunduesau’s Hazop (AGC HAZOP STUDY RECORD SHEET) —

uuuudauunoey (P&ID No) :
LC-PI-50012 uar 50017

wigou : wihuAaafuwA? wlan (Node) : LC-004

shuandun (Description) : AapfuiMalIaanain L-CL2 storage tank 1o L-CL2 header doluidy 8 endloussgvin 1 ton SP-502A fiv
SP-502H

iladunsubie (Process Parameter): thwin, griuni

P = Personal

C = Community
€ = Environment
A= Assel

FrAauau (Control Parameter): whuln 1 Ton (840 lit H20), aniunil = Room Temp

POSSIBLE CAUSES CONSEQUENCES e RECOMMENDATIONS RISK ASSESSMENT (mslseulummnitdus)
SAFEGUARDS
NG DEVIATION (fdlaunwsay) = :
(Faminsaidiaay) (g ATIsnLAREILLN) (resnisilagsiw/ esanswindy/ | LIKELI] SEVERITY (a07w | =50 5 4
2 ! pindws srdumning
il AR o e ik = : aduau/ unlu) dawduauuy)  |HOOD| P | C | E | A | 5 g
3 |LEVEL széu 3. HIGH LEVEL (seeie |efatimtinatuaicn  |paajunioiuvia 1 du fistdugafiuan |1 SCBA fvanaa findla shut off valve 1 21313 1 3 runate - quau ?

Lﬁuﬂu)

nlnd

AtuAu densbiraatuliliove waste
gas villuvianadin amunianaeatig
510157 d@onaliviaunnuaraaaiuaan
gussmmalivimnondauasiud
Tsa9nuroies minouluviudldga
aupansutiiuuaTMuIadusaIndag
syupuola

2 PPE ailnsalilasiu
AUATILHIUYARR

3 vnegaaasullde
wihg'ldnaad stuuan
duuarihbinaafuliu
AR

4 1pdagRsIaduss
aaafuirlua

5 arsaauiouaiio
Uszdmn 6 wiau

6 ulfuudsuiwiindu
andedndmaiu

UMY bypass ua:
main inlet Wiaamugii
vivia waste gas anin
A 15C

|
i




nenEAnEeTnitemumunisEniuewuiseuiamsilsdusnuuasaalssfisandusdiuis Hazop (AGC HAZOP STUDY RECORD SHEET)

Page 10f |
wdaneu : wihuarafulual wihu (Node) : LC-005 wuuwdauvanuat (P&ID No) :
sruandun (Description) : aaafumaIaanain L-CL2 storage tank 119 L-CL2 header 3 daalida L-CI2 Lorry tank 20 ton uaxfivia by pass waste gas dwdusauny LC-P1-50013 P = Personal
usedudstddombminioanadu iauil POT TIA-507 dnfuaanfummuarsasiuminflaaniuduninmisussy gf::"{:’;‘:;:;l
fiadun1sulia (Process Parameter): hwnln, gniugd , dasviua fnuAu (Control Parameter): dhmln 19 Ton, gauunil = Room Temp, das1lua < 15T/
POSSIBLE CAUSES CONSEQUENCES b T RECOMMENDATIONS RISK ASSESSMENT (nslsvlusmmundus)
NO DEVIATION (afaunwdas) SRR : i
{(#0nun1snidnang) (amsninifiaauu) (sresnnsiiaedu/ (snsnMSIAMIGLY LIKELi{ SEVERITY sinRaid sy i
i P —— s il ot S e sl < P S dauauny)  [HOOD[ P C|E|A e L R
FLOW RATE (aasimislua) |1.1 HIGH FLOW Flow meter wio Load paajuniolu lank car fadugufiv |7 P - 1 i b < T - 3 unany - gues 2 ]
@asimyinaindu) cell mauziinaaaiu AR donalinasiulldovia Wiauanuaiis i | |
Feiiind iy waste gas Ailluvaradn qauuai winafisidaaaiuniad i |
anavan1ead donalivauanuay  |auulr Pot fithouuras
ArRafuDaNFLIILINIA Aarasuwmarvallde
‘hlvhumuwﬁmtatﬁyﬁ'immu wiu'lanaas
| AAgs winuiuwenieaaan 2 MNAAAADITUAIDY ! |
aanfuilusaliunadusraiofias 3.n%aoanadunaaty
stuunwisla 4.SCBA
5PPE
6.nmsdunadauian
operator
2 |LEVEL 5éu 2.1 HIGH LEVEL Flow meter w$a Load [mantunialu tank car fistdiugaiiu | 1.Pot TIA-507 ud9 - 1 213|311 3 thunas - queu 2
(Tedunvingu) cell uawifinnaaiu  [ARILAN donalvinaaiuludovia augamafianda
Tahwmtindnfiuly waste gas Miuwanafin aamai winofianfiaraiumal
anasatenah daualhiviouanuay  |duuas Pot fithouraa
AaaiuaanguIsuInA aaafumarualude
Tuvibssgauasiudlsoau wihe'lanaas
Aaidios winawlwhnilagaan 2. vivaenaaiuaméu
aasfuflunaliadussanodag 3.a%a9anadunaaiu
spuuminls 4.SCBA
5.PPE
6.msduaTRdEaIan
operator
3 |CORROSION (n11dansau)|3.1 CORROSION via main fill aprafuad danusadunaaduvz chamber, |1.Pot TIA-507 nay - 1 2138|171 3 Phunaty - auau 2
(nm3fnnioau) tank car fuflagan  |finaafumarivaluds Pot TIAS07 auamuafidds
awdiunouananaa |amuniianas uariaq pot i wmnofairflaaaiumal
mnuusidn waadinatauanaangussenmalall  |suuay Pot {rhorzan
Aaafunad1all WambordnuamiudTsenuiodoy  |aaafumarinalude
mihslanaad ylnoutuwiudldgeauaaaiudluna  mholasaas
Tiunadusragidassruumiela 2 vwaanaaiuanidiu
3.A%asanaiunaniu
4 SCBA
5.PPE
6. mitfiuaTadauing
i operator




wihuom : whuarpfumal

namsdnnieTnfiasmmunsdniunuiuissunisnmideduaroussninlsudaamuiuediuis Hazop (AGC HAZOP STUDY RECORD SHEET)

wisu (Node) : LC-006

sauastfua (Description) : A% Padding aunsussdugodousd CP-1084/CP-1086 Ty inlot udads TK-551-555

Hadunsmbn (Process Parameter): audy, armdy, dantua

Ay (Control Parameter): A7 sty < 15 barg | nipa Dew point < -400C

wuuudaumuiay (P&ID No) @
LC-PI-50010

P =Personal

Page 10of1

€ = Community
E = Environment

As Aset

POSSIBLE CAUSES

: CONSEQUENCES

EXISTING SAFEGUARDS

RECOMMENDATICNS
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With this certificate, hereto certifies that
YI9EIID51I950 WIEN 9N

'lé’mum's'i!namwﬁ'nﬁm

Has completed the training program, namely

Working-at-height Safety Observer

T91Y o Suil 12 Tunau 2568
This certificate is issued on 12 March 2025
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( wwdunley waanys )
Mr. Simachai Puangpetch

gaenssunrigiansingianlalassunsslszuas 1 uay 2
Senior Vice President - Plant PPD1 and PPD2
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— | =
20 | -ALK. PHOSPHATASE /1 (35-123) |
2 -asmdu iy (sGoT) iwl (0-50)
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GETABEC

Boiler & Burner Specialist

German-Thai Boiler Engineering Cooperation

JOB : aullamsiaidmuseanil Boiler Getabec 6 thr.

U5Hv 1233 Wlve 0R (HuTu)- nezdszung

Job Safety Analysis

""_'-""“I : PUADRMTYING mMyIzYsHATIY msﬁméuﬁhﬁﬁn 5 i
i) Job Step Hazards Identified Controls & Checks Required. Frequency.
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Boiler & Burner Specialist

German-Tha Boiler Engineering Cooperation

JOB :  suidlansiasdmuseantl Boiler Getabec 6 thr.
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Job Safety Analysis
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With this certificate, hereto certifies that

Foud bS]
UWIYSINTSG 1IN

law1s 7D @uUINn@n@aT
has completed the training program, namely

NN EHRQ W@ b 1T @I
Review the safety of working in confined spaces
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Uncontrolled - Print on 11/7/2566 11:46:56 by Sermsak Yoopensoo
AGC VINYTHAI PUBLIC COMPANY LIMITED

BUREAU
VERITAS

202 MOO 1 SUKSAWASDI ROAD, PAKKLONGBAMGPLAKOD SUBDISTRICT, PHRA
SAMJT CH=DI DISTRICT, SAMUT rRAKAN 10290 THAILAND

Tnis is a multi-site certi‘icate, additional site(s) are listed on the next page(s)

Bureau Veritas Certification ro'ding SAS — UK Branch certifies that the Manajement System of the
above o'ganisation has been audited and tound to be in accordance with the requirements of the
management system standards detailed 2e'ow

ISO 45001:2018

Scope of certfication

MANUFACTURING OF LIQUID CHLORINE, CAUSTIC SODA 50%, CAUSTIC SODA
32%, HYDROCHLORIC ACID 35%, SODIUM HYPOCHLORITE 10% AND CAUSTIC
SODA FLAKE 98% MIN, CHLORINE GAS, POTASSIUM HYDROXIDE 48%,
POTASSIUM CARBONATE 99% MIN AND CAUSTIC SODA MICROPEARLS 99%
MIN INCLUDE TRANSPORTATION
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QOriginal Cycle Start Date: 20 August 2020

Expiry Date of Previous Cycle: NA

Certifica.ion / Recertificaiion Audit date: NA

Certification / Recertification cycle start date: 15 September 2022
Subject to the continued satisfactory operation f the orJanization's

Manazement System. this certificate expires on: 06 November 2025
Certificate No.: TH019817 Version: 1 Issue date: 15 September 2022

P

=0_.

Signed on behalf of BVCH SAS UK Branch

O

UKAS
MANAGEMENT
SYSTEMS

0008

Certification Body Address: 5th Floor, 66 Prescot Street, London, E1 8HG, United Kingdom

Locai Office: Bureau Veritas Certification (Thailand) Ltd. 16th Floor, Bangkok Tower, 2170 New Petchburi
Road, Bangkapi, Huaykwang, Bangkok 10310, Thailand

Further larifi ations egarding the s ope a.d validgity ot this veit” _ate aid the ap;s i~auili, of the n anag emeunt syst~m
cequiraments. . -ds' a': 66 2 670 4800




Uncontrolled - Print on 11/7/2566 11:46:56 by Sermsak Yoopensoo
AGC VINYTHAI PUBLIC COMPANY LIMITED

BUREAU
VERITAS

ISO 45001:2018

Scope of certficaticn

-

Site Name/Location Site #dd ess Site Scope

MANUFACTURING OF LiQUID CHLORINE.

202 .420 : SUKSAWASDI ROAD, CAUSTIC SODA »0%, CAUSTIC SODA 2%,
PPD1 PLANT PAKKLONSBANGPLAKOD SUBDISTR.CT, PHRA . :YDKOCHLORIC ACID 35%, ’
SAMU'T CHEDI DISTRICT. SAMU « PRAKAN SODIUM HYPOCHLORITE 10% AND CAUSTIC
10290 HAILAND SODA FLARE 98% MIN. INCLUDE
: TRANSPORTATION

»

MANUFAGTURING OF LIQUID CHLORINE,
CHLORINE GAS, CAUSTIC SODA 50%,
CAUSTIC SODA 32%,
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4501 G 12, PAKORN SONGKROHRAD ROAD, H /DROGHLORIG AGID 35%. SODIUM
. MTP2 PLANT WHA EASTERN INDUSTRIAL ESTATE: MAP TA HYPOGCHLORITE 10%.
PHUT SUBDISTRICT, MUEANG RAYONG .
DISTRICT, RAYONG 21150 THAILAND POTASSIONI HYDRIRITE 35%
' POTASSIUM CARBONATE ¥9% MIN AND
CAUSTIC SODA MICROPEARLS 99% MIN.
INCLUDE TRANSPORTATION
Certificate No.:. TH019817 Version: 1 Issue -late: 15 September 2022

<,

UKAS

MANAGEMENT

Signed vn behalf of BVIEH SAS UK Branch SYSTEMS
0008

L bl

| LA LA |

Certification Body Address: 5th Floor, 66 Prescot Street, London, E1 8HG, United Kingdom

Local Office: Bureau Veritas Certification (Thailand) Ltd. 16th Floor, Bangkok Tower, 2170 New Petchburi
Road,Bangkapi, . fuaykwang, Bangkok 10310, Thailand }

Furlher clarificatiu=s regaruing the scope and validity of this certificate. and the applicability of the manage:ent system requiresmients
,ease call: 66 2 67v 4800
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L] A] SIWA TESTING INSPECTION & CONSULTING CO., LTD.
Certificate of Inspection
Job no. : JN-P42-01419 Ref. Report no. : RP-P42-211086 Rev.0 Certificate no. : RP-P42-230428 Rev.0

[ — —— .
This is to Certify that the undersigned inspector of Siwa Testing Inspection & Consulting Co., Ltd. as the third party “
agency on purpose for inspection and testing of Liquid CI2 storage vessel

1. Owner & address . AGC Vinythai Public Company Limited (Headquarters) 2, Map Ta Phut Industrial Estate, I-3 Road,
Mueang Rayong District, Rayong 21150 Thailand R
2. User & address : AGC Vinythai Public Company Limited (PPD1 Plant) 202, Moo 1 Suksawasdi Road,
Parkklongbangplakod Subdistrict, Prasamutjedi District, Samut Prakarn 10290 Thailand
3. Manufactured by . Oronzio De Nora, Milano, Italy
4. Vessel Data
Vessel Type : Horizontal Storage Vessel Head Type : Ellipsoidal 2:1
Design Code : ANCC-VSR Year Built : 1992
Mfg's Serial no. : - User's ID no. : TK-554
Drawing no. : ME-0502-01 Rev.1 Vessel Size : ID =2,600, Length = 8,800 mm !J
Material : Shell; Fe-510-2 KW Head; Fe-510-2 KW Volume 3522 Cubic Meter
Radiography : Shell; Full Head ; Full MAWP : 221.908 (1.53) PSI (MPa)
Joint Efficiency : Shell; 1 Head; 1 Design Temp. :-40t0 131 (40t0 55) °F (°C)
Corrosion Allowance : 3.0 mm PWHT :Yes Hydro.Test Press. : 332.83 (2.29) PSI (MPa)
Last Inspection by . Siwa Testing Inspection & Consulting Co.,Ltd. Date/ Kind of last insp.: October 11, 2021/Periodic Insp.
5. Inspection & Testing
5.1 Visual Inspection, Internal : Acceptable External : With insulated condition, Acceptable
5.2 Non-Destructive Examination MT O pT =] (U [J other
Internal :  100% of weldment, Acceptable. External : Not performed
5.3 Material Verification (by Hardness Test)
Minimum Hardness Head - HV Shell - HV
Minimum Strength Head - PSI (MPa) |Shell - PSI (MPa)
5.4 Thickness Inspection
Min. Required Thickness Head 12.50* |mm Shell 10.00* |mm See Remark
Min. Remaining Thickness Head 15.67 |mm Shell 13.02 |mm
5.5 Pressure Test [0 Hydrostatic Test [J Pneumatic Test [ Leak Test O Other
Test Pressure - PSI (MPa) |Test Result -
Test Pressure - PSI (MPa) |Test Result -
5.6 Pressure Relief Valve
|| SN/Tag no. - Set Press. - PSI (MPa) |Test Result -
SN/Tag no. - Set Press. - PSI (MPa) [Test Result -
SN/Tag no. - Set Press. - PSI (MPa) |Test Result =
5.7 Other: -

Remark: 1.*Min. Allowable Thickness = Normal Thickness from Drawing - Corrosion Allowance from Require by Client
2.The safety relief valve for the vessel shall be functional tested with acceptable result before being installed at
the vessel and appropriate to its intent design and operation.

6. Conclusion :
Liquid Cl, storage vessel tag no.TK-554 was acceptable with the referred applicable code and client requirement.

The routine inspection of user such as its piping, instrument and control shall require for the vessel safety operation.

Place of inspection : AGC Vinythai Public Company Limited, A.Prasamutjedi, Samutprakarn
Date of Inspection : November 8, 2023 The next recommended inspection date -

We certify that the statements in this report are correct, if this vessel component(s) is/are damaged or deemed unworthy for
use and/or repaired at which time any and/or all suspected equipment shall be re-inspected.

Sign % Sign q A/ VLJW/

(PoontepPandaeng) (Anucha Jithan) =
Inspector Industrial Inspection Services Manager

The present inspection has been carried out to the best of our knowledge and belief. By signing this inspection report, neither the inspector nor the company
and its representatives shall be liable in any manner for any personal injury, properties damage or loss of any kind arising from or concerned with this inspection.

Document No.: FM-TM04-016 Revision No.- Date: 00-21/06/18
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The present inspection has been carried out to the best of our knowledge and belief. By signing this inspection report, neither the inspector nor the company and its

representatives shall be liable in any manner for any personal injury, properties damage or loss of any kind arising from or concerned with this inspection.
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1. uni
U3t fosada Buaiiindy ueud meudans e IdSuueumnennuien TngerenBisiifue diia
Tihmsnseaeunnsyresiiusgeassumm  mneey TK-550 Andalssnuuishn  Ineenend
il S a.nszUszuns 2.aymsUsins Tuiuil 8 woalneu 2566 Tninisnsadeunazmaasy 1d
aSaduanysaiuds Salasvensnunisnsdeuuarnaaaulneiieasdondel

v Ly af
s o
s o

TR TG . TK-554
UINTFIUNITBBNUUY . ANCC-VSR
neas9lag : ORONZIO DE NORA, MILANO, ITALY
Uineads L WA 2535
WUUnasevaneLaY : ME-0502-01 Rev.1 (viualaggne)
PIAYBIN o Wurgudnananielu 2,600 Ua. ANMUE1IVBEI 8,800 s (WL-WL)
4linuaiife 2:1 Ellipsoidal Head
Tanildaiiefa - viads . Fe-510-2 KW
- U0 : Fe-510-2 KW
ANANLIUNG L e 15,50 uu (mdsTug) milads 13.00 ua. (asuunoasie)
Auiansianseu : 3.00 wu. (Mvualaegnen)
ATUFUBDALUY ;156 Alandw/msaeudiams (Mvualaggnén)
ANUAUNAGBY ;234 Alandu/maaeuiiuns (Muuelaegnan)
mansIaouAssaniie 11 Aaney W.A.2564
SIBNUNITATINFRUEVT . RP-P42-211086 Rev.0 (mu715e 2 T)
vitiinaeaou L U3 Asnans Suaiady weus Aeudans 1An

2. 1ONE1581984
2.1 ASME BPVC Section VI, Division 1, 2021 Edition
2.2 National Board Inspection Code (NBIC), 2019 Edition
2.3 Reqguirement of client

3. VDULUALAZIIHALLDEANITATIVEDU
gouALarEasSEAnsnTvaeiifalui
3.1 A5 IMuUUTIAae (Review history of vessel)
WonTamulsyiinsneatns msnssaeunazmsyouusalundaiiniuan
3.2 ayaftameanan (Visual Inspection)
WonsameuRaUsni wietaunnsawesdfienvasintuainmsidanu
FIUMUIRTIVEDU:
n) Meusn AA3eaneUsedit (Nameplate or Tag number) auauviuia (Insulation/Jacket)
viemadh-aen gailiansievestis (Vessel connections) lassainisesiuuarqndudnilidoudin
fluda

The present inspection has been carried out to the best of our knowledge and belief. By signing this inspection report, neither the inspector nor the company and its
representatives shall be liable in any manner for any personal injury, properties damage or loss of any kind arising from or concerned with this inspection.

TWdlands : FM-TM04-014 unlaunfei-Yud: 00-21/06/18
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v) nelu Aifufavesds wuaden qaiiousavasds (Vessel connections) Tassadnesesiuuazqady
Eaideudniud

3.3 M319@9UlAYD9NY (Dimension Inspection)
Lﬁamsaﬂaaummaaﬂﬂﬁmﬁ’u%’m&amsmswaauwﬁ%qmﬁwﬁa
fuviiansieaey: TliAvang vasds 1y urigudnans euemTesiLATUITBINNg

w-a9n (Nozzle)

3.4 MFIVIAAMURUNVDINTINES (Wall Thickness Measurement)
WiensrvinAnumnvemldifivaseguasinnsannsvuserinuduiioygyisldnugan
(Maximum Allowable Working Pressure-MAWP)

Muvisnsiaey: n) guasninfimnudeswesdndauasiiduaziumisiiiihdang (Thickness
Monitoring Location — TML) 94619
%) YioVN9LY1-00N VDI

3.5 ATI9ARUMETTEUNALLLIMAN (Magnetic Particle Examination)

WenTmvndaunnses Inslamizethabesesunnimiioraifiaduanmslda
fuminvaeu: meluiwadeunasinalndifssimuauasiuiinadoannisasiefite

4. NANTSATIVADULALVIAGAY
4.1 957aMUUsEIRVDIA (Review history of vessel)
4.1.1 wuﬂisiﬁmsmnaam%ﬂqehegmﬁai'uﬁ 11 ganAu W.A.2564 (A58 2 U) 99N51897UN13
A579 doULAYTl RP-P42-211086 Rev.0 U83U3EW fzinahs duaifindu wous aeudais $1in
4.1.2 wugafillanudsneannisianseuiireutine s Antaneluduansuesds Udeed 2 uae 3
Fslaiwudeyaininstenususerinamsldony
4.1.3 gndnldvimsasudUndesauasalvaiia 2 i dsdiouadulumaiissgluuuuoadiads
(Drawing)
4.1.4 wumsidenanmuazanudsmevesauuiud Aidiudisvesds linudoyaindinisdouus
senrmslday
4.1.5 wuFidenanimuaznisnnnsouialuiinnsesuds (Saddle Support) Liwudeyainding
FoULTNTENININ TN
4.2 psrafitiaceanenn (Visual Inspection)
4.2.1 anMnguenia
- linutheirdemuneusesds (Nameplate) wuifies Tag no.TK-556 7ivadsdnu “A” uas
§IUTBIUE
- anmilneiiluynauvesdielifeulumsiiuauiu Tnssamuingsnsegluanmiia lainy
anudemelag sadufudiesds wunsidevanmuazanudemevesauauiuds 39
p1vvviividmansenusion1sldaudsla
- wihwauvesissnuasauayssuuvientadi-een (Manhole & Nozzles) Sansogluanmia
laiwuaudenelag wuiieaduuneg Lﬂﬂxag}uuﬁuﬁwawﬁmﬂau Felifinansenuse
nslduYsItusagle

The present inspection has been carried out to the best of our knowledge and belief. By signing this inspection report, neither the inspector nor the company and its
representatives shall be liable in any manner for any personal injury, properties damage or loss of any kind arising from or concerned with this inspection.
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- 915945Ufs (Saddle Support) wuiideuan muaznsianseuialy delsifinansenuguuss
sanmudsdlunssessud

- prusessudeuindansegluanmitn liwueudemnelan

4.2.2 anmneluga
mnmseTaRtalaeluynduvesds WWud anmitufaduind misds viemadn-een wn
\Wouvesds wazgunsniauq meluds wudranmlnemludinsegluanmiid wuillsansiu
afludatulnelufidnvasiuuiuaduung (Rusted Scale) A uRrdruuugamfsds
(Vaporized Zone) gnifunifssuaiavasda MUdes 2 uas 3 Awunisianieudnunsnay
(Pitting) 1fintu fiaudnasaniifnliussana 2.0 Sadias Ssnsfnndauiinuldlfiaam
suusiitnduninismsisasuassfiinuan Wethuinaviuaumunideldusnadiades
wuAmImngInsganIeaImusaafisensuld uazdiliinansenuderiuuduss
Tunisldnuvesiausiagnaln
(a3 wazidunlaluenansuuud 1)

4.3 n379a@9ULAY8IN (Dimension Inspection)
AsIRvdRUTWIRIAvanvesiwuInduAudnanameluliAssann 2,600 Sadwes wasAIAY
g1seviudouseuffinusnuesioufisuwgavnedidssnnn 8,800 fadwms  3aud
Mwnisiemadiesn (Nozzles) Gaaanndosfiuwuunisnoainaasil ME-0502-01 Rev.1
(g3 wazdonldluenatsuuuil 1)

4.4 AFIVIAANUNUIYBINTIE (Wall Thickness Measurement)
qunsreiniiynudeavesinduasihdauargaihdann (TML) Ineldiadasiioauuuldndummige
(Ultrasonic Thickness Gauge) Btie Olympus/45MG/191465209 (ETM01-200241) FafliAau
pansurdeulun1sTn +0.01 . mamsiadhulumussanBunlumag

AALLLRAE Apamuaniiiald | Aenuvushaniieyge

NUBLAYEN (uy.) (13.) (a131.)
Ve A| Ve B | midads | Wi A| Wde B| wileds | vde A| vada B | milada
TK-554 16.40 | 16.10 | 1345 | 1578 | 15.67 | 13.02 | 12.50 12.50 | 10.00

(*) APamusaaTieyyn = aramuUnAsuuuuneasne - Anilenisiansou
AmmuTivassgueniiidauasiif Srvganindrmmumuigaiioygneainaramuung
MIULUUABAS (Normal Thickness) fivaa A, B uazuilady Ao 15.50 Ny, uaz 13.00 snaufusn
ilansiiansau (Corrosion Allowance) fifuualasgnén Ae 3.00 uu. Fafuarumudigaiiald
fanaiisawasamsldnudslasgaaandy

MnnsnsIviaauvuiluiate 4.4 vasdeitldsinnsimungauiidinnainumun (Thickness
Monitoring Location, TML) 13 8 3a \iens3a8usnIINsAnnsau (Corrosion Rate) AABAIUDTY
nsldnuilvdesguasds (Remaining Life) Fsannsiiansanergnislianuiindeny veusay
Fumiafudsil-

The present inspection has been carried out to the best of our knowledge and belief. By signing this inspection report, neither the inspector nor the company and its
representatives shall be liable in any manner for any personal injury, properties damage or loss of any kind arising from or concerned with this inspection.
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)

guvia|  aneavndagiu | Aeumuntagiy 8N ogmslinuiiviesy
(3.) (31.) nsinnIau Q)
11 faneAu 2564 | 8 woainieu 2566 (/)
A 17.21 17.19 0.0096 488.54
B 17.80 17.75 0.0240 218.75
¢ 13.15 13.12 0.0144 216.67
D 13.13 13.09 0.0192 160.94
E 13.34 13.30 0.0192 171.88
F 13.34 13.34 0.0000 Linudnsinmsinniau
G 16.47 16.45 0.0096 411.46
H 17.02 17.02 0.0000 lanwugnsimsiansau

° 1Y Y ' i do vy & i Ao v w o
gnIMUILMIBnIINIIARNTaU= (AAIUmNRInlanssaga-Anumnnialatagiu)/2.08 T
NUBLNE:

| do vy & a i R = =
1. AAaruunialanssdgn A ARuMUIIIINIIRTIREeuATUNSE 2 U Auseauai
RP-P42-211086
1 dou yy & | Aoy v o o v do (- @
2. anaruvnnialaasanas/manumnininladagiugwsiviansuniadeniv
a A i s ) o & ' ° =
3. ensldnunvEe = A1Rnavin 1RSI — AIANUNUIAIARTIOYEIE
8RIINNINANTOU
fatunsnsIRdeUAsrislUUTsINuAs il iwiemaalunnaiuvesdmienaensideuly
AUNSENAMUANTEALABINTYDIGNAN
= =
(aeazidealalulenaisuuun 2)
4.5 p3IvEsUMEISaYNIALIMEN (Magnetic Particle Examination)
= =J n’.‘o ' 9/ 1 < ' %
aeluiuwieuvavun liwudaunniawmiesesutlng

= =
(awazidealaluienaisuuun 3)

5. Uszuawa
IMNNANTATITABULALNAADUAININTEUNAUTDINIUTTYAADIUMET UNBLaY TK-554 NAN1SATITABY
o w Yy Y vy o v _ o
waznaaouiiuiivensuldnmunasgutiiy Alddeddumsnseasuuarmutorimualasgnii

6. dauuzii

6.1 MadsfudmivinsaUsznds msvinsmeaeutiefigadnisvinuindulunmmnsguuas
aaandas fumslinudeuirlufadeiifuasmdnisinds uagmmhnsasnaountsiduiiuseiu
THaugsanuinamiulaunounisldnu ssdilermasnselunsldnuresds

6.2 auuudsidevanmuasiiniuidsme asvinsouusuviodsy Lazasivaeuntsinnieu
melfauu (CUN) fomanintudnads

6.3 AMFsuanmuaznmsianseurluvueisesduds msvinnistiaRafifinisinnsou (brushing) was
\niaumAlyi (re-coating) fe3signdesnuinsgy

The present inspection has been carried out to the best of our knowledge and belief. By signing this inspection report, neither the inspector nor the company and its
representatives shall be liable in any manner for any personal injury, properties damage or loss of any kind arising from or concerned with this inspection.
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7. BAEITIUY
e | 3 aa W aa v i i a
BNAITHUUN 1 LUUNBATN ATIFNUINIEAURILAZNITRTIVADULANY (Drawing, Visual Inspection
and Dimension Inspection)
al s o 1 2/ -
BAAITHUUN 2 ATIINANUNUIVBINUINILAZNBNIUU-08N (Wall Thickness Measurement)
P~ v aa 1 g . p .
LONEITUULN 3 ATIREBUMIEIDDYNIALNEN (Magnetic Particle Examination)
P
BAAITHUUN 4 A NUITENBUNNINSI9d8U (Photographs)

The present inspection has been carried out to the best of our knowledge and belief. By signing this inspection report, neither the inspector nor the company and its
representatives shall be liable in any manner for any personal injury, properties damage or loss of any kind arising from or concerned with this inspection.
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LOAEISHUUN 1

LUUNDESIULAZNISHSIVEADUN RO
(Drawing and Dimension Inspection)

The present inspeclion has been camried out to the best of our knowledge and belief. By signing this inspection report, neither the inspection nor the company

and its representatives shall be liable in any manner for any personal injury, properties damage or loss of any kind arising from or concemed with this inspection.
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ISTHUTO SUPERIORE PER LA PREVENZIGNE E $A SICUREZZA DEL LAVORO

Legge 23.12.78 n. 833 - DPR 31.7.80 n. 619" - Legge 12.8.82 n. 5897
Legy~ 16.6.27 n. 1132 - Regolamenlo RD 1_2.5.27 @ successive Integrazioni

&2

2. 40.Nr {inspection No Wﬂhl-iAulluqi-Nt_
~Q gosueriNT o collaudo Works-/Order number
N ysine

Commessa N2 < 558

'BESCHEINIGUNG UBER BAU- UND ERSTMALIGE DRUCKPRUFUNG -
CERTIFICATE ON THE INSPECTION OF THE CONSTRUCTION AND FIRST PRESSURE TESTING
CERTIFICAT DE SURVEILLANCE DE CONSTRUCTION ET D'ESSAI SOUS PRESSION
CZRTIFICATO DI VERIFICA DI COSTRUZIONE E D! PRIMA PROVA A PRESSIONE DELL*APPARECCHIO

Objex art/Type Type/Tipo: Xennzeichnung aul -
Marking on :

2, ulgrundiage {n1/Testing code(s) Marquage sur [
= oaets) ge comrdle/Normalel di gonwrolle D AJCC vse Punzonature sul HEAD
Hersteiler/Lieierer Fabrik-Nr./Maker's No
Manufacture/Supplier NE de fabrication/
Consrucieur /Fourniseur N2 di labbrica 20 6 &
Cosrutiore/Fornitore FERROL é [ e

Baujanhr a¥ ‘

Year of Conwrruction’ .
=ertteilon/Location Année de labrication.
Lieu ce Fapncanon/Localin QLEGGIO Anno di corrunione - | DO 2
1 Aaum/chamba rencewnte/ Carrary i 3 .T
g Zulacager Betrebaider oruck
| Permrnbie WOk 1IN DITTILre
| Pipmon Or wernice max aommible

2-yuione masnima i €s1CI110 Dt 1 5. .3 i $ : I

Zuiasnige Betrienstemoeratur

| Permussible wor king lemperature
“emperature oe 1ervice admitible X
- emperatura di erercino ammensa  C| = 40 +55

nnaitiCapacity/Capacité/Capacitd  Lir| .52 200

Bewchickungsminel/Fluid contaned
Fluse contenu/Fluido contenu (o CcLORO

vorgrulung durch/Bezug
De1gn sporovel by/faccording 10 No

Aporopation des plans parfsuivant lerre NQ .
Aoprovarione del disegno da parte gilLaera NO [SPESL O1- 00 2426-92 DATE 19-03-92

\ 3AUPRUFUNG — CONSTRUCTION INSPECTION — SURVEILLANCE DE LA CONSTRUCTION - vusn‘rd:oucosrnuzm‘

Ausfuhrung entsprechend der beigefugien Zeichnungs-Nr.

The sengn complies with the attached drawing No

£ vécunon conlorme sux plans 3pprouves joints-NQ

"3 costrutione corrisgonde con le prescnzioni relative 3 disegni aporovau allegati N@ 7 AN s 558

Verwendete Werkstolfe, 5. auch beigetigte Zeugnime /Werksofflisten
E e marterial used see al1o appended cerilicates/matenal list
\Materiaux ulilists, voir austs certificats cijjoints/liste des materiaux
Per  matenati utilizzati vedere anche certificati allegati/lista materiali

2 SAUCKPAUFUNG — PRESSURE TEST — ESSA| SOUS PRESSION — PROVA A PRESSIONE

Satum/gate/datd ..[].10_4'-. ‘9..9.2 '

e -
Raum/chamber jenceigie/ l )

: era o
Pry‘bedingungen @ ;

Tes: condinions
Condingns de I"essai/Londizione di prova

Pruluberdruck /Test presture 23
Pression d'esai/Pressione di prova  bar

Druckmedium/Pressur ising lluid
Flurde utilise/Fluido wtilizzaci waTER

e A B




xS
ISTITUTO SUPERIORE PER LA PREVENZIONE € LA SICUREZZA DEL LAV!

Legge 23.12.78 n. 833 - DPR 31.7.80 n. 619 - Legge 12882 n. §
Legge 16.6.27 n. 1132 - - Rogolamento RD 12.5.27 ¢ successive Integraz

Prul-Nt /Inipection No
@ goisier (NS di collaudo Ar 2064

3. ANDERE PRUFUNGEN — OTHER TESTS - AUTRES EXAMENS — ALTRE PROVE

4. BEMERKUNGEN ~ REMARKS — OU3ERVATIONS — OSSERVAZIONI

Die Ausrumung wurde nicht geprult®, der Behaltar 131 daher vor Inbetriebnahme noch einar Abmhm-qe:ulum am Aultteliungsort 2.
unieriehen, .

The lituings were not tested®, the vesiel murt therelore, be reexamined a1 ute defore se1ting 1o work.

L tquipement et les JCCEisOwes n'ant pas ¢1¢ contrdles” | 1I"apparesl devis donc etre soumMis 3 un Nouvel exarmian aVaNnt 33 MIsE eN SATVICE, TU
e hiew @'emploi. '

Gii accrisori dell®apparecchio non 1ono stati verificat *, 1"apparecchio dovra essere COMUNQUE NUOvaMente vpnhcalo 1wl luogo d'ime

‘

YES

Zum Zeichen der bestandenen Prufung, dis eine Ubersinstimmung mit den vorgegeoanen Prulgrundlagen ergab,
wurgen Radrikicnid (-B8efestigungl und'Behalter gestempeit;

Asawidence of (he veusal Dawng examned, tested and found sausfacrory and in compliancs with the fmimmnu
the vessel is accepted 3ndthe makers plate and vessel slamped:

L ‘appareil ayant é14 éxaming, contrele et reconny satislaisant et conforme aux exigences specifidas, 3 ete u'toml

ia plague de construcieur €1 | _pParell ONt ¢1e POINGONNES COMME Tuit;

A convalida che I"appatecchio ¢ 51310 €33MINAI0, SOITOPOSI0 2 Prova € Irovalo rispondente 31 reqQuiIsiti rchiesti, viens
accefiato punionando un chiodo della targa del costrutiore ¢ I'apparecCho s1es30 COME seque:

FERROL &C :
s |- 2064 :

REGISTRATION MAT. 10438/92 DO . i
pesien Prés.| 2 B. 15,2 Dae ;
paTe |DaTa 11-04-1992

OLEGAIC A4 -04 w92

{On — Locsuion — Liew = Localita) (Dstum = Dave — Dat)
PIR LA

* *Unterschrift/Signature,
**Signature/Firma oell’ ispatiore
EMPLOYED MATERIALS
AmaqcnlAnnc:e- AUD TEST BRESULTS Sndcu Dokumaente
Annexes/Al i ther dokuments
le=qa MAYUFBACTURER RELEASE A e arts P\ H.T
Altri documenti  ceeTIF Q7 92’04 16

sssssamsssssasasssesnduanadlon

Zeichnungen/Drawing(s)

Plans/Disegni CcT.C558 ’.
wWerkstotinachweise

Muterist certilicates . J
Cernilicats matidre FEE ATFACAE TS :

Cerulicats mateciali

"Nichtrutreffandes ift tu streschen * *Sachwvernandige adcrkcmulnolh

*Stnke out if not applicadie / **Signature of Surveypsr or head offics sngine

': L dang e Cat COALIRIrE **Signature ae I'inpediaur ou du chel O servw
B .

-
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ISPESL

ISTITI,ITII SUPERIORE PER LA PREVENZIONE E LA SICUREZZA DEL LAVORO

" (Legze 23 dicembre 1978, 0. 833; D.P.R. 31 luglio 1980, n. 619; Legge 12 agosto 1982, 5. $97)

Dipartimento ......BIBLLA ...

Apparecchi a pressione
L (R.D. 12 maggio 1927, n. 824 — D.M. 21 novembre 1972)

ESAME DOCUMENTAZIONE PROGETTO

comcsni Od | MIGQR/ \ | sy || Siprega {i indicare sem-
- APPROVAZIONE: oo, oir. anno | | cop. o, CODICE DITTA Stood. ad, }:“"‘":,‘!"""‘P;';";‘“'

Richiedente ; l!ERROIu & C. Comm,te DE NORA PERMELEC .
.prw%e «ARTENTA ord.Novara. B.51 Fabbricante -FERROL & .C. (Oleggio) .. . .

DuemoN' M N° di fabbrica .......20064 .
ﬂmWoMMﬂ 8 L}&&I
CARATTERISTICHE TECNICHE
Faghran ol : Prem. max di esercizio Temp. maz &t FLUIDO CAPACITA

i . CAMERA bar kgijem? o Natars Codica | * i)
o 1 Gt Corpo principale 15,3 —-40+55 CILORQ B C|G| 52.200
= 2.0, Surriscald. | Interno tubi .
3 (' Risurriscald. | Esterno tubi A
. "4 O Economizz. | Camicia 4
50 :
g . S‘I’A'{O FISICO: L = Liquido; V = Vapore; G = Gas Ciondaloiets 52.200
. Smﬁﬂcrhldlum sstseas .
Producibilitd /b ...  Potenzialith kW ... e . e A )
On:-L(_)g_f : Terminale . . . O o4 ,1,6]

8 | | progetto : Md“f‘ le verifiche previste nelle specifiche tecniche applicative del D.M. 21 novembre 1972.

Le u:nnom dc!nmuuw dalla pressione di progetto ¢ di prova, nelle membrature sottoposte a verifica, non superano i
limiti ammissibili de relativi materiali, indicati nelle specifiche suddette, rispettivamente alle temperature di progetto ¢ di
prova.

Sono di pert:mn del progettista le verifiche dj resistenza per le alt.re condizioni di carico ¢ la verifica di stabilita
per il complesso ddie azioni sollecitanti che possono interessare le strutture facenti parte ddl'appamchwtura

Si prende atto dell’'avvenuto deposito della documentazione inviata dal progettista ai sensi dell'art. 1 del D.M. 21

' novembre 1972. | .

. Si ribadisce che I'esame del progetto da parte di questa Sede ¢ stato effettuato hmmtxmente a quanto previsto dal-
lart. 3 ddmb.u

NOTE st
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B
3 ISTITUTO SUPERIORE PER LA PREVENZIONE ‘
s § g E LA SICUREZZA DEL LAVORO e
(0 sl Dioartimento O . ... BEELLAL el . .. : LS AR REE
TR m?mﬁnu‘““
citaro nN:.':;‘....:?:&:nmimn SPETT/LE uFm. Bﬁﬂ\ Qlﬁ DIt
.. FERROL &7T. P
NP. apg'f DEL«J? HAR ]99& Via Strera, 26 ..
‘ 28047 OLEGGIO (NO)
OGGETTO: Trasmissione MOD. 1. ;
N.F. 20&- - Disegno N®© CT.Cossa

Con riferimento alla lettera e:iarg:.nata. si trasmet- .

te in allegato il MOD. 1., n°® di Prot. 9“25 del 17 HAR 1992

con il risultato dell’ ‘esame progetto
Distinti saluti. ‘ A

Il Responsabile del Dipsrtimento

(Dott.Ing.Martino Carrara)

7T

ALL: 1 mod.1
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\ Siwa Testing Inspection & Consulting Co., Ltd.

[ Attachment Report no.RP-P42-230428 Rev.0

|

CW-1
M/H 2 M/H 1
HEAD “B”_\ ij j ij ? /_!IEAD “q” COURSE | @ é
COURSE 4 COURSE 3 COURSE 2 COURSE I @
LW-4 ____L!’-i____ LW-2 LW-1
H(lﬂM] W
- s 9 s |9 ]
5 T & 5 .
D /T 5
! T COURSE 2 I8(E
i 2500 mm 2500 mm | z =
e 2500 mm | 2 | g
——— - E
|
i
|
CW-3
The pitting was found max. 1-2 m th
-
2
3
COURSE 3 3
—
3%’" T CW-4
jtti a ¥ 1l
TITLE Total Si .
Bax Date PITING CORROSION LOCATION R
prepared_| ©C_Chymen. | Vov 18,203y SIWA TESTING INSPECTION & :
Nq OF Sheet No. 171
Drawn € . Chonmen. | Nov 12009 CONSULTING CO., LTD.
Checked | —2amadig | Vov /32022 Cl, STORAGE VESSEL TAG NO. TK-554 T
Approved <

The present inspection has been carried out to the best of our knowledge and belief. By signing this inspection repon, neither the inspector nor the company and its
representatives shall be liable in any manner for any personal injury, properties damage or loss of any kind arising from or concerned with this inspection.
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: , Siwa Testing Inspection & Consulting Co., Ltd.

I Attachment Report no.RP-P42-230428 Rev. 0

M/H2 M/HI
A
HEAD “B”
LW4 ____LLV;____ LW2 e wr ]
g
g

N N IS R | T

- _

wy - o (o]
5 o AR 2 2l D

|

|

i v

A |
«1300mm. ) ! 2500 mm. | 2500 mm. = 2500 mm.
|
8800 mm
TITLE Total Sheets.
e Date DIMENSION INSPECTION RECORD o

prepared |, Onammon. | Nov 43,92 SIWA TESTING INSPECTION & OF S
Drawn C !%‘WW Nov 19,902 CONSULTING CO., LTD.
Checked |~ ’ng oyx!| Cl, STORAGE VESSEL TAG NO. TK-554 Rewd
Approved s

The present inspection has been carried out to the best of our knowledge and belief. By signing this inspection report, neither the inspector nor the company and its
representatives shall be liable in any manner for any personal injury, properties damage or loss of any kind arising from or concemed with this inspection.
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$989ULaU7 RP-P42-230428 Rev.0

LONAISUUUN 2

M52 AANUNUNIVD NI DAL AL YIBN19LU1-981
(Wall Thickness Measurement)

The present inspection has been carried out to the best of our knowiedge and belief. By signing this inspection report, neither the inspection nor the company

and its representativas shall be liable in any manner for any personal injury, properties damage or loss of any kind arising from or concemed with this inspectien.
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y) SIWA TESTING INSPECTION & CONSULTING CO., LTD.

=
THICKNESS MEASUREMENT Report No. : RP-P42-230428 Rev. 0
REPORT Exam Date : November 8, 2023 Page | of |

Client : AGC Vinythai Public Company Limited
Project : Periodic Inspection of Cl, Storage Vessel

De:\c/:il;-)}ii - Examination Place : Praphradaeng‘s'Factory/Samutprakam [ STIC Jobno.: JN-P42-01419
Item Name : Cl, Storage Vessel Serial TK-554
Material Type : Fe-510-2kw Material Thickness : Head = 17.00 mm, Shell = 13.00 mm
Procedure No./Rev.: WI-TM01-015 Rev.01 Procedure Qualification No.: -
Surface Preparation : Brushing L] _Grinding [ Others :

Type of Measuring Device :  Ultrasonic Thickness Gauge

Test Record | Brand / Model / Sr. No.:  Olympus/45MG/191465209 (ETM01-200241)

Probe Type / Frequency : TR Probe D790/5 MHz Calibration Block : STIC NO.36

Couplant Type : Gel Tested Temperature : ~ Ambient (~32 °C)

Applicable Standard :  National Board Inspection Code (NBIC), 2019 Edition

Test Location

Point Head "A" Shell Head "B" TML
Al A2 | A3 S1 S2 S3 S4 S5 S6 S7 S8 Bl B2 | B3
A |[16.09]16.20] 16.84|13.20]|13.22| 13.10] 13.25|13.27]|13.12| 13.17{ 13.09] 15.80] 16.29| 16.30 17.19
15.87]16.21|16.87| 13.14| 13.16| 13.15] 13.26| 13.23[ 13.16] 13.05] 13.02| 15.67| 16.07| 16.28| 17.75
15.96|16.38] 16.87| 13.15] 13.10] 13.21| 13.20| 13.28] 13.17| 13.16] 13.07| 15.73| 16.17| 16.16| 13.12
15.82116.34|16.90| 13.20] 13.15(13.11] 13.28] 13.14| 13.15] 13.12]| 13.09| 15.85] 16.18 16.16] 13.09
15.78| 16.18| 16.73] 13.20( 13.19] 13.13] 13.20{ 13.20{ 13.29]| 13.20] 13.06| 15.72| 16.03| 16.18 ]| 13.30
15.85116.12]16.91] 13.23] 13.26| 13.23[13.28] 13.28] 13.19| 13.13| 13.05] 15.82] 16.05| 16.08| 13.34
15941 16.16] 16.71 | 13.15] 13.26[ 13.19{ 13.21| 13.21] 13.15[13.21|13.09] 15.77| 16.10| 16.30| 16.45
15.85]116.36| 16.78[ 13.18] 13.25| 13.20| 13.18] 13.18[ 13.26| 13.15] 13.06| 15.89| 16.14| 16.23| 17.02

OA |16.18 OB [16.16

T(Q|m|m|O |0 |w

Point Minimum Thickness of Head "A" is 15.78 mm.
A B C D Minimum Thickness of Head "B" is 15.67 mm.
M1 [13.40(13.30|13.30( 13.33 Minimum Thickness of Shell is 13.02 mm.
M2 |13.28]13.27|13.35]|13.25 Minimum Thickness of Manhole 1 is 13.30 mm.
Minimum Thickness of Manhole 2 is 13.25 mm.

M/H

Remark: Unit in mm

Examination Quantity : 1 Vessel

Result Summary : The minimum remaining thicknesses were higher than the minimum allowed thickness value from
normal thickness in drawing minus corrosion allowance which specified by the client.

; | Judgement Accept [] Reject Attached Report = 2 Page(s)
Operator : C’ w wwon, D3¢z [ § NOV 2013 Date :
(Khamron Kunjerm / UTM Level II) MFR Representative
Certified by : @/ Date: 13 NOV 2023 Date :
(Poontep Pafidaeng / Project Engineer) Authorized Inspector
Document No.: FM-TM01-005 Revision No.-Date: 00-10/10/16

The present inspection has been carried out to the best of our knowledge and belief. By signing this inspection report, neither the inspector nor the company
and its representatives shall be liable in any manner for any personal injury, properties damage or loss of any kind arising from or concerned with this inspection.

Bangkok Office : 195 Soi Petchkasem 65, Pelchkasem Road, Laksong, Bangkhae, Bangkok Rayong Branch : 68/2 Thoet Thai-Muslim Road, Maptaphut, Amphur Muang, Rayong
10160, Thailand  Tel. +66 (0) 2444 3645 (15 lines) Fax. +66 (0) 2444 3026to 7 21150, Thailand ~ Tel. +66 (0) 3869-1734 10 6
Email. info@siwatesting.com Website. www.siwatesting.com E-mall. rayong.branch@siwatesting.com Website. www.siwatesting.com
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HEAD "B"

-— A

HEAD “A”

|
i
I[EQD“Q”

VIEW A-A’ v : VIEW B-B’
Date TITLE Total Sheets. 1
WALL THICKNESS MEASUREMENT LOCATION
Prepared Nov 1, 2024 SIWA TESTING INSPECTION & OF .
Diues Noy 19,2029 CONSULTING CO., LTD.
Chechod Nov 732023 Cl, STORAGE VESSEL TAG NO. TK-554 _—
Approved

The present inspection has been carried out to the best of our knowledge and belief. By signing this inspection report, neither the inspector nor the company and its
representatives shall be liable in any manner for any personal injury, properties damage or loss of any kind arising from or concerned with this inspection.
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| Attachment Report no.RP-P42-230428 Rev.0

M/H2
e— 50 mm i —’H‘—SOWHTJ
A
HEAD “B” S g ® HEAD “A”
Sy w4 | LW3 _ _ _ __ LW 2 LWl _ =y
A A
=r o (o]
= = =
Q (@] C.JJ
B
E E
=] &l |~
(=1 (=3
; | N 2
[
i
Y E ¥
50 mm E —>| |<*50 mm
]
1
- r.jo mm
M/ M/E
® s
WL-4 ~
3 WL-2
5 3 ol g o %
@] O @] o @)
= = = ® 2 = =
—b_t—SO mm ~—» 900 mm
e 350 mm
;! sl
e t
) >
& WL-1 5
- WL-3 €
M/H M/H
Shell Plate
Name Date TITLE Total Sheets. 1
i THICKNESS MONITORING LOCATION
=
Prepared L. Chavnien. | Nov 1% %00% | SIWA TESTING INSPECTION & CONSULTING OF ey
Drnn L AN, Nov 19,402 CO., LTD.
Checked A Nov /3 202 Cl, STORAGE VESSEL TAG NO. TK-554 _—
Approved <

The present inspection has been carried out to the best of our knowledge and belief. By signing this inspection report, neither the inspector nor the company and its
representatives shall be liable in any manner for any personal injury, properties damage or loss of any kind arising from or concerned with this inspection.
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CERTIFICATE

Certificate No. [IPC-22-103

By mean of this document

Mr. Khamron Kunjerm
is hereby QUALIFIED and CERTIFIED
as NDE Level 1l (Two)

in Ultrasonic Test (Digital Thickness Measurement)
(A-Scan Thickness Measurement)

in accordance with WI-TM01-012, REV.12 WP-02: COMPANY WRITTEN PRACTICE
FOR PERSONNEL QUALIFICATION AND CERTIFICATION IN NONDESTRUCTIVE
TESTING, established using the American Society for Non-Destructive Testing
Recommended Practice No. SNT-TC-1A (Current Code Accepted Edition) as a
guide and in compliance with the requirements of ASME BPVC Article 1
Mandatory Appendix Il and IIl.

Initial Certification Date: Issue Date: September 13, 2022

August 22, 2016 Expiration Date: Septemper 30, 2027

Ingpaiboonsukh
NDE Level llI
Cert No. IPC-21-A01
ASNT Cert No. 68138
STIC Certifying Authority

This certificate shall be revoked when the employment is terminated.

sWa@anans: FM-TM01-152 wrilwadadi-Jud: 00-10/12/21

dAnfnoungotiw 195 Yauwasineu 65 OUUIWTHEINN UIovENE LIRUWLA nfawe 10160 ATuRe 68/68 nuuvaavit-y&8u asnuavws a.flas 3.wvwp9 21150

Bangkok Office 195 Sol Petchkasem 65, Petchkasem Road, Laksong, Bangkhae, Rayong Branch  68/68 Thoet Thai-Muslim Road, Maptaphut, Amphur Muang,
Bangkok 10160, Thailand Rayong 21150, Thailand

Tel. +66 (0) 2444-3645, (0) 2809-3261 Fax. +66 (0) 2444-3026_7, (0) 2809-3276_7 Tel. +66 (0) 3801 4100 (10 lines)

Email info@siwatesting.com Website www.siwatesting.com Email rayong.branch@siwatesting.com
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SIWA TESTING INSPECTION & CONSULTING CO., LTD.

CERTIFICATE OF CALIBRATION
ULTRASONIC THICKNESS MEASUREMENT INSTRUMENT

STIC No. : ETMO01-200241 Certificate No. : ICC-P42-230007
Manufacturer : Olympus Calibration Date : August 31, 2023
Model : 45MG Expiry Date : December 31, 2023
Serial No. : 191465209
Calibration Procedure No. / Rev. : WI-TM01-502.Rev.00
RMs No. : Using step block, CBS-022, ETM01-200761 RMs Material Type : Carbon Steel
swnsi N Results
TIEMIATIVABUUATUT§IINY (Maintenance List) =
(No.) Undi (Normal) vsivn (Remark)
1 n1siia-Ua (Power On-Off) v
2 wierenniswanmalAATUAIU (No missing of display segments) v
3 m'sﬁﬂa"lwmﬂum"u1Uuﬁ"llﬂ§a~l (All buttons properly functioning) v
4 anwhlvsu sulwsu $asielnsu (Condition of probe, cable and connector) v
5 wumwed msifuuseslw (Condition of Battery) v
6 wiumnds aelvuazudniv (Charging unit and cables) v
7 anwaTssnisuen liflaundews wan sin (External conditions) v
8 AuazeIn (Cleanliness) v
9 UnsRlUTENBUAsURIUAINTIENTT (No accessory missing in the set) v
Calibration Results
REpnea Reading Thickness (mm) P
Step Thickness Deviation Blas
o) #1 #2 3 Ha #5 (mm) .
1 2.52 2.51 2.50 2.52 2.54 2.54 2:52 0.02 0.00
2 6.99 6.98 6.99 7.00 7.02 6.98 6.99 0.02 0.00
3 12i51 12.50 12.53 12.52 12.52 12.54 12,52 0.01 0.01
4 15.00 15.01 15.02 15.01 15.00 15.03 15.01 0.01 0.01
5 20.02 20.01 20.03 20.04 20.03 20.02 20.03 0.01 0.01
6 25.04 25.05 25.04 25.04 25.05 25.06 25.05 0.01 0.01
7 50.06 50.06 50.07 50.06 50.07 50.07 50.07 0.01 0.01
8 75.06 75.03 75.02 75.03 75.04 75.03 75.03 0.01 -0.03
9 100.1 100.12 100.10 100.12 100.10 100.14 100.12 0.02 0.02
10 annnn waraw anane PP — anonn annns PPrTT) P
Note : Calibration was carried out with probe : D790
Sound velocity setting at : 5,920, 5,915 m/s

The bias shall not be greater than 0.05 mm or 1% of certified thickness, whichever is ereater.
The SD shall not be greater than 0.05 mm or 1% of certified thickness, whichever is greater.

Calibrated By Reviewed By Approved to Use By
( PoontepPandaeng ) ( Anucha Jithan ) ) ( F{a ongc

UTM Level Il Department Manager Technical Manager TMOl c
Document No. : FM-TM01-502 Revision No. - Date : 05-08/08/23
ANNUNTIIT ;195 TRUWETINGY 65 DULINTTINYL LY HVENADY WAUHUA NI 10160 AR - 68768 puunaalny-yaliy auwema a.adles 25008 21150
Bangkok Office : 195 Sol Petchikasem 65, Petchkasem Road, Laksong, Bangkhae, Bangkok 10150, Thailand Rayong 68/68 Thoet Thal-Muslim Road, Maptaphut, Amphur Muang, Rayong

Branch : 21150, Thailand

Tel. : +66 (0) 2444 3645, 2809 3261 Fax.: +66 (0) 2444 3026 7, 2809 3276 7 Tel,: +56 (0) 3801 4100 (10 lines)

Email ; infogsiwatesting.com Welbsite : www,shwatesting.com Email : rayong.branch@siwatesting.com




S[K SIWA TESTING INSPECTION & CONSULTING CO., LTD.

CERTIFICATE
FOR
METAL STEP WEDGE

Certificate no. : E-CBS-036-1/12
Item no. : STIC NO.36
Type : Steel Step Wedge
Class q Calibration (Ultrasonic Instrument )
Description : Machining
Material : Low Carbon Steel
Dimension : 30 Wx 150 L (mm)
Reference : The Accuracy made Within +/-0.01 mm

by Master Micrometer, Serial No.06098213 (MIM-003)

Picture of Specimen

Table 1 Thickness reading in mm

Step No. Average Thickness Remark
1 2.50 mm -
7.00 mm =
12.50 mm -
15.00 mm =
19.99 mm -

s Lo

Comment on Usage of Specimen: Specimen can be used several years if store in dry
environment. It should be rechecked for the existing thicknesses if rusting or mechanical damage
present. Please clean and oil the specimen before keeping.

Approved by:

(Panom Yingpaiboonsukh)
UT Level 111

AnInauntamn 195 Hoomusiney 65 OUUNLINBY WIIMANRDY LUALIILA njoinw 10160 dnlnawszune  267/306-307 ouuRyuin Aunuame a.adas a5z 21150
Bangkok Office 195 Sol Petchkasem 65, Petchkasem Road, Laksong, Bangkhae, Rayong Office 267/306-307 Sukhumvit Road, Map Ta Phut, Amphur Muang,
Bangkok 10160, Thailand Rayong 21150, Thailand

Tel. (66)(0)2444-3645 (15 lines) Fax. (66)(0) 2444-3026, 2444-3027 Tel. (66)(0) 3860-9620 (4 Lines, Fax. (66)(0) 3868-9394

Email. info@sh g.com WWW, g.com E-mail. rayong@siwatesting.com  Website, www.siwatesting.com
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ATIAABUMILITOUNIALNINAN

(Magnetic Particle Examination)

The present inspection has been carried out to the best of our knowledge and balief. By signing this inspection report, neither the inspection nor the company

and its representatives shall be liable in any manner for any personal injury, properties damage or loss of any kind arising from or concemed with this inspection.
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_ SIWA TESTING INSPECTION & CONSULTING CO., L

D,
MAGNETIC PARTICLE Report No. : RP-P42-230428 Rev. 0
EXAMINATION REPORT Exam Date : November 8, 2023 Page 1 of |
Client :  AGC Vinythai Public Company Limited
Project : Periodic Inspection of Cl, Storage Vessel
De?::)i:)ktion Examination Place : Prapradaeng's Factory, Samutprakarn | STIC Job No.: JN-P42-01419
I[tem Name : Cl, Storage Vessel ID / Serial No. : TK-554
Material Type : Fe-510-2kw Material Thickness : Head = 17 mm, Shell = 13 mm
Procedure No. /Rev. :  WI-TM01-003 Rev.03 Procedure Qualification No. : -
Surface Preparation Brushing [ Grinding [] Others :
Magnetization Yoke [J Permanent Magnet
Equipment and Manufacturer :  Magnaflux | Model :  Y-1
Test Record | Technique Current AC Max26 A CJ DC A
Magnetic Wet [J Dry [ Visible Fluorescent
Particle Manufacturer :  Magnaflux | Model :  14AM
Lighting Equipment :  Black Light
Acceptance Criteria: ~ ASME BPVC SECTION VIII DIV. 1, 2021 (APPENDIX 6)

Test Location / Indication Record

The location of internal welds were examined as
1. Longitudinal welded seams of shell.

2. Circumferential welded seams of shell and sh
3. Welded joints attached manhole to shell.

As minimum, the type of indications (linear or rounded), location and extent (length or diameter or aligned) shall be recorded.

4. Welded joints of non-pressure parts directly welded to pressure parts.

follows:-

ell to head.

Examination Quantity : 1 Vessel

Result Summary : No relevant indication was detected.

Judgement Accept [ Reject [] Attached Report = - Page(s)

Operator : (/ d./l’l i Date : [J 8 NOV 2023 Accepted Date :
(Khamron Kunjerm / MT Level I1) MFR Representative

Certified by ;_- 4‘?«‘4/ Date - 1 3 NOV 2023 Date
(Poontep Pdndaeng / Project Engineer) Authorized Inspector (Al)

Document No.: FM-TMO01-003

The present inspection has been carried out to the best of our knowledge and belief. By

Revision No.-Date: 01-

05/01/18

signing this inspection report, neither the inspector nor the company

and its representatives shall be liable in any manner for any personal injury, properties damage or loss of any kind arising from or concerned with this inspection.

Bangkok Office : 195 Soi Petchkasem 65, Petchkasem Road, Laksong, Bangkhae, Bangkok
10160, Thalland  Tel. +66 (0) 2444 3645 (15 lines) Fax. +66 (0) 2444 302610 7
Email. info@siwatesting.com Website. www.siwatesting.com

Rayong Branch : 68/2 Thoet Thai-Muslim Road, Maptaphut, Amphur Muang, Rayong
21150, Thailand  Tel. +66 (0) 3869-1734 to 6

E-mail. rayong.branch@siwatesting.com Website. www.siwatesting.com
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CERTIFICATE

Certificate No. [PC-22-007
By mean of this document

Mr. Khamron Kunjerm
is hereby QUALIFIED and CERTIFIED
as NDE Level 1l (Two)

in  Magnetic Particle Test

in accordance with WI-TM01-012, REV.12 WP-02: COMPANY WRITTEN PRACTICE
FOR PERSONNEL QUALIFICATION AND CERTIFICATION IN NONDESTRUCTIVE
TESTING, established using the American Society for Non-Destructive Testing
Recommended Practice No. SNT-TC-1A (Current Code Accepted Edition) as a
guide and in compliance with the requirements of ASME BPVC Article 1
Mandatory Appendix Il and Ill.

Initial Certification Date: Issue Date: January 31, 2022
December 27, 2011 Expiration Date: December 31, 2024

Ve,

\

Panom Yingpaiboonsukh
NDE Level Il
Cert No. ICP-21-A01
ASNT Cert No. 68138
STIC Certifying Authority

This certificate shall be revoked when the employment is terminated.

Waana: FM-TM01-152 urilusfodl-3ud: 00-10/12/21

dnlnungeivin 195 TRowEsiny 65 QUUIWETINEY LIIUENERY WAYNULA njamwe 10160 TnTuDY 66/68 nuumanvnu-yady a.1umYe 2.19029 3.5tua9 21150

Bangkok Office 195 Sol Petchkasem 65, Petchkasem Road, Laksong, Bangkhae, Rayong Branch  68/68 Thoet Thai-Muslim Road, Maptaphut, Amphur Muang,
Bangkok 10160, Thailand Rayong 21150, Thailand

Tel. +66 (0) 2444-3645, (0) 2809-3261 Fax. +66 (0) 2444-3026_7, (0) 2809-3276_7 Tel, +66 (0) 3801 4100 (10 lines)

Email info@siwatesting.com Website www.siwatesting.com Emall rayong.branch@siwatesting.com
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NAINUTLNBUNITANTIEDU
(Photographs)

The present inspection has been carried out lo the best of our knowledge and belief. By signing this inspection report, neither the inspection nor the company

and its representalives shall be liable in any manner for any personal injury, properties damage or loss of any kind arising from or i with this i
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The present inspection has been carried out to the best of our knowledge and belief. By signing this inspection report, neither the inspector nor the company and its

representatives shall be liable in any manner for any personal injury, properties damage or loss of any kind arising from or concerned with this inspection.
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The present inspection has been carried out to the best of our knowledge and belief. By signing this inspection report, neither the inspector nor the company and its

representatives shall be liable in any manner for any personal injury, properties damage or loss of any kind arising from or concerned with this inspection.
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The present inspection has been carried out to the best of our knowledge and belief. By signing this inspection repart, neither the inspector nor the company and its

representatives shall be liable in any manner for any personal injury, properties damage or loss of any kind arising from or concerned with this inspection.
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The present inspection has been carried out to the best of our knowledge and belief. By signing this inspection report, neither the inspector nor the company and its

representatives shall be liable in any manner for any personal injury, properties damage or loss of any kind arising from or concerned with this inspection.



S[K U3 Arzndie Buauiindu wous Aaudiadv 9110
Siwa Testing Inspection & Consulting Co., Ltd

b

W ; 5/6

W@NETSHUT 4 : SUAW (Photographs) 3
= 189ULEUN: RP-P42-230428 Rev.0

Juft : 13 weAdneu 2566

_gﬂmwﬁ 17 sUn il 18
fo8e | faussgraeiuwan vneiavds #oi3es MUTIIAADTUMAT MHNBLAVEY
Tag no.TK-554 Tag no.TK-554
Aesue: wansanmgunsaineluds F1adune: uansumisiuAiAmstansou

CE " U o @ CJ
YDINUIIN LA A0URDIN 2 Uag 3

- =
sUNINN 19 sUNIN 20
= = w = @ = = @ - @
daﬁaﬂ muss'«qﬂaammm WUBLAUVEN %BL?‘M mmifqﬂaa‘summ HNUBLEUNY
Tag no.TK-554 Tag no.TK-554
o = -3 [} a = L7 1 o = 7] o 1
AU LERIATLALNINEAANITNNNTDUY DY ATDEUY: LLEMINITRTIVIATBYNITNANTOU
v o | v W v o a & v ow ' v W v o Y
HUE9ATIUEN A03UaDIN 2 Wag 3 UILIUNUNIATUA1AININEADW 2 AnY V-Wax

Gauge 1nanlaganuszana 2 fadwns

The present inspection has been carried out to the best of our knowledge and belief. By signing this inspection report, neither the inspector nor the company and its
representatives shall be liable in any manner for any personal injury, properties damage or loss of any kind arising from or concerned with this inspection.
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The present inspection has been carried out to the best of our knowledge and belief. By signing this inspection report, neither the inspector nor the company and its
representatives shall be liable in any manner for any personal injury, properties damage or loss of any kind arising from or concerned with this inspection.
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