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anuMstanAuFdtesndninumaais e

3.7 guddemisizanunuvesiaugadvng sy nneds guddemsuazlszaunuyesdninauiiay

¥
gaanIsuiuiivagdninnuiiegaaningsu hlﬁlm UANYATINNIINAVUTUDHDAL TUBDN(WIVATNA)

a o a I
iaugaamnssuers le uea quailszaauuazdmieanuazainlums@uisa(vms) Wudu

3.8 fiynmsalignsal/de1uaems (IC: Incident Commander) 1884 f11513m53an aEdrunems

$31140) Wwsune (FB118A1581AD) WBAIMANUAT /AU DUA.(FB1UI8ATHEIDY)

o a . g
39 ﬁ'mmamimumuwmnmu (ED: Emergency Director) 1ja11)u

{ A I v vy ] { g ' A wa
® ED maﬂiwmﬁmﬂmmuﬂuNmmimammTiwmuaﬂwmamuﬂwumﬂuﬁnmmimﬂﬂumm

o o a R & o o A i 4
® ED ‘UfNﬁ']uﬂ\i'luuﬂuﬂﬁlﬁ'lﬁﬂiﬁﬂiuﬁuﬂ LiJuPjﬂ@'lu'ﬁ]ﬁiﬂ'ﬁﬁ@ﬁﬂﬂlf]iﬁ']uﬂi'luuﬂllE]ﬂﬁ']“ﬂﬂiillﬁu‘l/l

9 A

inthinunuuazsiuiemisaudy ED ve4159011 tazvieds1uisnsesdu/sune/savia au

urulfiimannganudumsniinas Sngduasevedsania

o Y a a

3.10 funugudiigmnnsmgRniRy (ECC Coordinator ) vaneddiamsenyTauazrieduimsi sy

& a o &

woummneimhnidugsuemsguinIuguimggniRu (Emergency Control Center : ECC) itouimssams
Aueniuayu

3.1 0C: fdamamganiin asfiAame (On-Scene Commander 3o OC) Fimihfinuauanumsaiiazda
M3t imisnaiifamglssaunuinz fumdann ED

3.12 MC: filsganuavesTsanunsdifameau (Mutual Aid Coordinator) ¥t 1A lumstlszauauiy
wihgmivayumeuen Tunmsniuguaziuimeg

BRI fufaveulumsmuauiziumann@uniseanih 5 i

¥
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—
WU luUAnTZUIUMIHAATDY K2T, K2U, K2W, wiioussyia, | fhomda PD Plant

TP 2 o
ﬂ'lﬂ'lilﬂﬂﬁl‘lﬁ’W(TPAC), DIMINVATINNDUATIY, Metering Unit ,

Tosu 1
21MIAIVANAVAIN QR (TPAC) ,01A15%011I134, DIATUIHIS
=
T590msuaz auveasa Wudu
—
i WURIUUAnTZUIUMIHEAVDS Production VP, audaansiail, fhoman VP1
%1 2

Tsufiuveudouaz Metering Unit (Hudu

e

AR luUAnTEUIUMIHEAVDS Production PT1, wmamnzﬁw, fhenaa PTI
o @ 3 a

Tau3 | 91 sdninau LG uag exmsnudud(TeCCl), 01M1IAIVAN

< Ao 3. Y
AUNN QR (TPCC) 1ag015 VAT IANOUAITIY VP 1udu

o
AU luAnTZUIUMITHAAUDY Production VP2, a1USIasial, fhowdn VP2
I!']fu 4 = = = 2

TsuAuveuds 1ag Metering Unit (Hudu

7
ﬁuﬁ‘luwﬁnismumiwamm Production PT2, ﬁﬂlﬁ?iﬂf’ﬂﬂ"li thondn PT2

2 oo o ' 2 3
Tasu 5 Lﬂ‘l.l"’llf]\iﬁhﬂ“liﬂﬂﬂ'l?ﬂ, HUIYVIIYPNA, 1M IIAUTUM (TPCC2),

2 = |
Iiﬂlﬂﬂﬂlﬂ\ﬂﬁﬂ, DIAITAUNIVYS LAZDINITIDATNYN Lﬂuﬁ"u

v YA o A 9 a o a o A A . P
3.14 EC: Waviihiinssfumaan@u/daivnuiinss fumaan@udse$1iiui (Emergency Chief) $viiluns
AUl uagdainsfinszdumggnidulufifamg Tasdfiameldddaes oc
r o
3.15 BRT: fuszdumaMuaouTdmgnniduilszsriiui/Auaon TRinganiBu (Shift Emergency Response

Team)

2

Ao 2 ' < o ' ' 5
3.16 asANoUAT1e: @15lsznoy dsHaw v’?ﬁag“lugllmmmw%mmmm Faldnvauzedialastanilnie

o

p
' LY A aa o v o a v =3 a o ' @
newedaasne 1l Ty sanseu semiades ldinamsud nenzSe niemltiAaduasiedeguawounis
o Y a a 3 @ o aaa I o A a A Ao o o A o il '
mldiRamsszidia Audnhiljisoguussiudanivesndionla v wieliduiuanni @ dedragu mu
= = = e @ I
Fu vlosuidu Tngdu wmsdunaslsanie nsadarfzn fludu
3.17 Maduasiesa na: Maiaunsoaa W 1ddede Idsuanudou wienlad Trhasu Mavady falalasau
@ a @ Y A A A A A4 o oo ' Y o q¥a o ' o Aa
Matiamuiludu vsomaillegaaunaunseduiagniumendwhliifasuasiedoguamnuaze1ndedin
Y 1 a I A A o s a s Y A @ oA o v 9 o A
18 uhanasiu, MaueyTudlensemamiveiinaslsa ifudu wiemaiignda 3 ludidronnudugaile

' a A Yy o 2 ¢ o a Y
Qﬂﬂimmﬂ'f]EJNLLiQf]1ﬂLﬂﬂi$lllﬂvlﬂL”]Iu Ny miuau"lﬂaan"lmw Maeongauiludu
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Pl v
K A =

3.18 Msuds msfaderiouennandsiiaiumunegeimsiitinieazainiige u msudalagruniaing

doms, aonilingnsznedos, amifiindiu, Insdwd, Insans, sawuoAeanunsdiaansetiad (SMS),

| A

' & A -1 Y Yo Y
LINE, soUsemea edvitivednslanseunnimiisedis lWﬂiW@SmlNﬂﬁ‘U

Z

3.19 M3 Msvennawieneuteyaludeiifatiuiunadoinanazde3snisi fvuaedied
gLy ena1sTIeU sanutedian Insiiad

3.20 ECC: quETﬁtgmmimmmiumaﬂiwm (Emergency Command Center) rﬂuquﬁ wﬂlu“]ﬂmﬂuﬂﬁgﬂﬂﬁ
szauasInidaazniweInsionIuguIMgRARY Fas i 2 it

) 7o a o ¥ a4 a o o | o
*ECCl1 Lﬂu AUYVUBINIUARNRUNAN (ﬂ\i'ﬁ]ﬂﬁﬂ?ﬂWi LG llinm'L’”uﬂQWthEJﬂ'nllﬂﬁﬂﬂﬂﬂ

m%aamﬁmmzﬁmmﬁ'ﬂu

* ECC2 guéiiymnsimggnidudseq A1egfiorns LG 512
fmualdgarunugudiiamnnsmea iy (ECC Coordinator) Wugdisnisguiniuquimaniau
(Emergency Control Center : ECC) ¥a3wteautheaivayuaeg ewmihnsuiavenludod 4.3
321 geansfuaiuayu waneds dhesien fiegaw TaseadaunugnidussduTssnu awdei 4.2.1 nagl
Y Ao oo Y Ao )
wihsuiaseumunthnimvualude 4.3
Yo a oy erese y_.a o a ' 3 o A
4. §5uRinvou (Responsibilities) munssadefiusziumgamiu Taveziieenilu 2 széu Ao

9

YA o 7o a
4.1 Tnssareiuseiumamsainailng

A ) a Aq W sa a & A ' 9 a
Wuiinszivmggniauildlumsaruguingmssidalnd Fedawansznunieetvnalitiananszny
A 2y ~ v A do A a Ao ) v
wisndantes Tagliveuwauazmisiiunivaareulumsauguinagnidumnuiidmualude 3.13 Taseada
uszfumamasinaind daaaslude 4.1.1
4.2 Tassaefiussfumganidusea Tsanu
g A o a  Aq W a o a & g a 4. ]
Wuiinsziumaanduildlumsaugumganiduszay 1 dau) FuilumganBuidinanssnude
Aa o oa 2 v A o 2 Y A o a Adq v
Fia nindauuazdunadoumeluuitn sanuilulaseadnivsziumganmuildlumsdssavay

MuRuIMgRNRUiUmitsuMeuen lumgRnBusTAY 2 (HAu 2) uaz 52aU 33aN 3) Mud1au Taseads

fnsziumgnaausyaTssnu dwaadlude 4.2.1
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HWiansTseeu
411 Tassahaiuss Tumgmsifialng
L v (Affected Plant Manager)
(Abnormal Incident
Wiansehuwda
(Affected Production Manager) P ”
wWnihiamlaaasi
{ | ‘ (safety Officer)
wavmIuAuNA1SHAR (Control Room) Wniniussiume
(Affected Section Manager) (Affected Shift Supervisor)
o —— DCS Operator Ainsziumauszaang/HAZMAT
PD: PD1/ PD2/ PD3 i
(First Aid Team) VPL/VP2/PTL/PT2 Shift Emergency Response Team (ERT)
—— J—— . |
T:3109 R: SHERECC i
wemnasandn ! RIPArERAC: PO PT1area PT2 area VP1area VP2 area i
R: PD TPAC: POM1 ! | (Zone2Qy2/ POM3| (Zone: 3) (Zone: 5) (Zone: 2) (Zone: 4) i
/Pom2/ POM3 | i |
R: PDTRCC: VP1 | R: PD TPCC PTL R: PD TPCC PT2 R: PD TPCC VPL R: PD TPCC VP2
IVP2/PT1/PT2 | Auiiawma I
i o Operator PD Operator PT1 Operator PT2 Operator VP1 Operator VP2
T3 i | unumnRaUanu il = 6wy Viudil = 2wy Al = 1w Tudl = 5w il = 4w |1
|

wilnowdusa(2 au)
(Driver)

wilngu QC & QM

winuwme: Wafilsnne

nszuraansaminvay
wenna

(Shift QC & QM)

PD area: QC&QM-PD
T: 32147

VP1, VP2 area: QCAQM-VP
T: 3244

R: PD TPCC VP1

! Packing PD R: PD TPCC PT1 R: PD TPCC PT2
| se0udait CCR || 2 =4 Packing PT1 Packing PT2

i ( nanhonalng) A2 = 5w Piraildin
[

i Sugmueudasia CCR

PT1, PT2 area: QCRQM-PT
T: 32256

Operator VP2
Vw2 = 2 ww
,,,,,,,,,,,,,,,,,,,,,,,,, i
R: PD TPCC PT1 R: PD TPCC PT2 R: PD TPCC VPL R: PDTPCCVP2 |
Packing PT2 Packing PT1 Packing PT1 Packing PT2 ||
Vi3 = 2w Vi3 = 2 we Vi3 =2 g A3 =2 wn
i

WnEwme:

|
|
1
1
|
|
|
|
| [mamsaienaliinsa
|
|
|
|
|
|
1

Fuwenna: latdfulsznemanisalfelng b

i wiauudy CCR

T=Intermat-Tefeptrone=Extensiom
R = Radio — Walkie Talkie
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42.1 Tnssadailusziumganidulsanu

Wilnnisaliuantsol/Wawnuns

IC: Incident Commander);

President/Vice President

R: P, R: V/P

iuihlinun
Advisor Team
(Technical Advisor)

On Scene

R: P, R:V/P

MaaFIUN:
(IE2)

(Affected Plant Manager)

# Wannunsmuauazanidu (Emergency Director (ED))

Hnuumansalsa
HuIs i

dinnumsanzaniduienaesuns
1E Emergency Director (ED1)

[ R: P, R: V/P

HAvn1snzanidy aLlAag
On Scene Commander (OC)

(Affected Production Manager)

Incident Reporter
(IC DM/Executive MGR)

signumsnzandulsey WA
Factory Emergency Director (ED2;
(Assianed PM/GM/Vice President)

yzn1sanEantau(ECC Coordinator)
(Assigned GM/DM)

Historian
(IS0 Section)

IR‘=5HE&ECC1 L' SHE&ECC2 l R*: SHERECCH [R*:

SHERECC

R: SHERECC ‘ R*: SHERECC3 lR: MT TPAC/MT TPCC

R: P, R: V/P
T

R: SHERECC

e
anoin (1)
Safety Officer

l AD DM l QRDM l lpsnml TCDM

l oM l l SEDM l

l LGDM

l MT DM H
1| control Room

R: SHERECC2

R: SHERECC4

R: SERECC1
indacadas

uanunaa
A/B

Evacuation
Team A/B

R: SHERECC2 T:1522

davuazdada
aunsal/wiue
Equipment/Food/
Refreshment Team
(PS Sup up/ Staff)

nanuwaa
c/p

Evacuation
Team C/D
(Packing PT2
Officer)

T:3114

R: SHEBECC
Tudawdon
aunsaluaziiy
mgdaans

R: SHERECC

Wilszanuo
Tae
Mutual Aid
Coordinator (MC)
(SE Supervisor)

Facilitator&

R: SHERECC T:1191

e

R: SHEBECC
R: P, R: V/P

T:3109

fiusnmemna
shift First Aid Team
(Nurse/Driver/Shift QC POM/

QC VP/QC PT)

R: SHERECC3

(LG pervisor)

| |¢affected Production st)

R: MT TPAC/MT TPCC
R: P, R: V/P

R: P, R: V/P

Emergency Chief (EC)
(Affected Shift Supervisor)

R: P, R: V/P

Vudumasaiuayy

Supporting Fire Team Process Control

(Production Sup)

R: P, R: V/P

DCS Operator

Aiuszimuaaniau
wsz1nz/HAZMAT
Shift Emergency
Response Team (ERT)

R: P, R: V/P

s Fire Pump
(Electrical Staff)

| Note
! Interal Communication Channels

| T = Internal Telephone  Extension
+ R = Radio — Walkie Talkie

R* Fuinganitudawnionailnsal

Auszumaaniau
muouan

winuwa: T = Internal Telephone — Extension

R = Radio — Walkie Talkie R:P = PD TPAC

: POM1/ POM2/ POM3  R:V/P = TPCC : VP1/VP2/PT1/PT2

43 nihnSuRavey

43.1 é’é’maﬂmimuﬂummmﬁu (Emergency Director %30 ED)

v Z 3 N Z 3
33 159911 (Plant Manager) ¥04Wu T5 smifatig/aui 1541

AFuRAseU N
? 1@5unanszny
Angiloms Walkies — Talkies
Foansdonts PD TPAC: POM1/ POM2/ POM3
PD TPCC: VPI/VP2/PT1/PT2
WINEENUIY ED
9ATIBUE guifanmMInIuRuIMgRMRL (ECC)
FIVNUAND -
Algianihnumu A 185 uneunING (Assigned)

m3ugamoien/gngal

&4 2 o o '
@enn sedduinia

Hosiudunsie
o v a a Y o v Y o
a2 w gunenisdagulylumsaruquggnianlimls nndudaiugugud
mihndesau . - o -
umﬂmsmqqnmu(ECC CO)!LEWFJ’GNﬂWﬁ ﬂ!.ﬂﬂlﬂﬂl‘l’ifv](oc)
MsHneusu Wﬁﬂg 3 Emergency Command, Crisis Management
nihiifuiaseu:

s a £ 99y ' 2 Aawa 9 A
1. ﬁgﬂﬁmumﬁmmmﬂmumamuiﬁ ECC ‘VIiWUﬂ?JuLﬁJﬂQTJﬁWNﬂ’]

p .
2. weunnemsnuiieadu I umiuayudie eduiiumsasuausungpniiy

a o a o 3 o
3. evmdeyalifuimassduge, dsgsmidim viesewszsmmau ifuszes wiedimsli ic

DM/Executive Technical Manager @11H11N15LNU

4. 31z dsziivamumsaiediederioq iiefinsanszdumsauquimgnaiiufinanzay aund

d Y1 a
mamsaltngn1iznd

= A

5. insanmsilsenie ondamgaaduiiomgmssiaey Tasdszmarumatesneiiazainiiganionats

Foamg 1 Tnsdnd Tnsens aanune / Yeanunasidnnseding (SMS) Hudu

o \ vy T | vy ¢ A4 9 g
6. ﬂﬂﬂ‘]ﬁllﬂa\imqﬁ/iﬁmﬂyalﬂﬂqwuﬂﬂﬁ@u?a“}fu, Glﬂsllﬂgaﬂ\iﬂﬂﬁﬂ‘]ﬂuﬂﬂﬂlﬂﬂ:}sﬂﬂ\ilﬂuizﬂg

7. n3timgnniiuguusuig mennidusedy 2(lau2) saulsyaaudims fu ED vesdninau

N L4
UANRATTIUNTTUWUN

8. n3dhignaiuguusuirg manmauszdy 3iaws) salsyanudims fu ED vesdninau

.
Haugaamnssuiuiuasfinmmsalmamsal/ds1uIea13(IC: Incident Commander) W1g81AD

(ﬁ’é’mmmié’nna) UBNINAVUAT /U auw.(vi”é’mmmiﬁ'mﬁu)
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432 daunugudigmnmsmganian (ECC Coordinator)

GM of MT (f¥amsina lilfhegenihga) wio GM of QR&IC (§iams

A3uAaoU mlltheasiadevgunmuazainguniely) wieddamsiheii1dsy

UDUNNIY

Ingded1s Walkies — Talkies
Foamsdeds PD TPAC: POM1/ POM2/ POM3

PD TPCC: VP1/VP2/PT1/PT2

=

WNEENIN -

ATIPNUAI Uiy RNEY (ECC)

ERUNRMTORTN #B1U0n151HRNIAY (Emergency Director #30 ED)
imm v TuaennaniamUng : GM of MT %38 GM of QR&IC
digianihnuny )

Yy Yo
i ﬂa‘ﬂu],ﬂ VUDUHNY

mausameiiaw/elnsel | 4 o L
. . ionn Yszdwhumia
tearudunsie

o v & o o Yo o
v i d w Usgauaui ED daasgud ECC uaztiganmsgaamsfiveivayuly
nihidiesdu y Zews .
ECC Wiaﬂﬂ\iﬁlﬂﬁuﬂwﬁﬁa ED Lﬂuigﬂz

msineusy Wﬁﬂgﬁli Emergency Command

nihnsuRasey:
)

v & o

1. §a9a tazaugy dams Miugua mslfiiRauvesguitiymmsaiuguinganiiu (ECC)
o 2 a X g9
2. Sulsagdamumssitiganiuiiesduain ED
3. muugua Saasswihimeluguitigmmsmganiuanlaseadivsz fumgaaiy
a Ay v v Yo = o Y o o 2w ) o
4. famuaud ldueumnesugsamsivaniuayuuas Iddls nusums Ui audhemivayu
5. swnuanumss veffinudu ED iedadulaud ludgyrussdulumsaiuqumganiu
o 4 4 o 9 S 1 o a
6. mfuayunseiie 1n30eld Mama Saqgunsel a1 lumsaugussfumaaniau

v o o ' ) ' o a {y
7. ﬂizmuﬂuuaz“lwmaymmﬁuammmm ﬁ!ﬁlﬂiﬂi')ﬂﬂ'lllﬂll TLIUMARNIRUY Gﬂllﬁﬁﬁ]\i“l]?]

433 fdams m‘ﬁzﬁﬂmq (On-Scene Commander 130 0C)

]

Yo A Yo | a A a Ay vo
WIVHATDD Eji]ﬂﬂﬁF\hEJNﬁGI"IJ’ENBNTLIWﬂﬂm@/jﬂﬂu‘ﬂqﬂiﬂWﬁﬂi%“ﬂ‘u

'3'V|q Walkies — Talkies

Foamsaoes PD TPAC: POM1/ POM2/ POM3

PD TPCC: VP1/VP2/PT1/PT2

wwiFenvIU ocC

o a = o Yy Aa o = o
010U CCR Aisnamlasasylndyanfame/gatianuil EC fiviua
FIPNUAIND #8120n1571229N1A U (Emergency Director :ED)

wa

dfiandhiiuny | lwwennanhonlnd: ruisuiamegTag Shift Supervisor Tsudihame

eDe

° a . A da A Yo
1”!'3a11’]1\ﬂuﬂﬂﬂi Section Manager Wuﬂlﬂﬂl‘ﬁﬂw‘iﬂﬁjﬂlﬂiﬂﬂﬂﬂﬁﬂ1ﬂ

g
asudemoiiieny/ | vuantdaanmsnnzanidu /idenn Uszdiduiia / gilnsel PPE

gilnsaiffosiusunne | Mmnzaudumanzandiu wu wihmatdestumsial

nihfidiosdu AuRuMgmsal tazdamslumssziumeg uaz $re83afigamname sz

anumsaigRnEy Tymnmsaiugusziumggniau

MsHnousu ﬁﬁﬂq 3 Emergency Command and Advance Emergency/ Fighting

Y Ao a
nihnsuiasey
@ Cd a v = o a o Y A
1. SulsagimgmsainaRunndgaiuguiinssiumapndu (ECuashminntu oc
2. sziiivanumsaitaginsanduanudsymsniunuganiuiuiy EC
) o a E] )
3. enudeyaaniumsainganamig1iun ED nanilusses
4. muagnsIsuasAuiumissiumapniiuiy EC
y
5. lszamauny ED Tumsdudiums dail
M v ' A a o ' 4 g ' 2 oA
- myszfume nag Ianusramaefivativayuag idhngismiesssderiion
- m3finsanuazdaiuly veanuthomdemivayuduninnnsuaz Yaggunasainmanusuilu
. )
- msilsziiuanuiuiulumsdienenminnuudriontuauaz msudafismaay

6. nasanuazaadulalumsdinmssni@nnizandusutu ED

neme: nslinzanduiinnugusadig menniduszdy 2 (Hau 2) wie magni@uszdu 3 (lay 3) OC

Tsanudessausyauau d9ms aLaaiane $9ufU OC YortsnuimINaiuayy




1510 IngIndezdia Niiin

== THAI POLYACETAL CO.,LTD.

a o J oo
. 1138 IngIw@mivenn $1i'a

-y
v

THAI POLYCARBONATE CO., LTD.

1510 IngIndezdfia 1iin

== THAI POLYACETAL CO., LTD.

a o J oo
. 1138 Inalw@msvenn $1i'a

-y
v

PROCEDURE

Title: M3wA3eUMsINEnOUaHOUHARMINANBzInaNAY

PROCEDURE

Title: M3tA3eUMsINEnNOUTHOUHARMINANEzInaNRY

Doc. No.: 3SE - P010

Rev. No.: 9 Active Date: Page: 11 of 45

Doc. No.: 3SE- P010

Rev. No.: 9 Active Date: Page: 12 of 45

434 ﬁj‘ﬁuﬂ 18F) ﬁuﬁﬁlﬂﬁi;!u (Supporting Department Team)

Aiufarou Department Manager/{3an15LH1N
FoINsToaIs Ny Walkies — Talkies $99 SHE&ECC1/ECC2/ECC3/ECC4,MT PD/VP/PT
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productivity
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HWaMIANH AAITH uazﬂumumsﬂ1!uua1u1uisaammamwmaumwuazmiﬂizmummmmmﬂn HAZOP
Wﬂi&l(Node) F Concentration eaziden (Node Description)............cc.veeueennne. Feeding flow rate of formalin to Concentrated Formalin unit .....................
38 Inaa(Parameter) .......... FC223F/FC223FU/FC223FW................ AAIVRN (Value) ............ Greather than 10 - 15 m'/hr............. wuulaunanaay
1201,1202,1301
malseiiunnudes
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Y . /o o a nAIMIteIni/ Y Toma | a1 | wadwd TTAU
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Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
Less Flow Strainer of Formalin wrong 1.Routine QC sampling Routine Clean 2 2 4 2

P-202-1,2T/U/W clog concentration-lower side | 2.Spare strainer
possible to decrease TOX

productivity
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WU2W(Node)  F Concentration (2) .. Concentrated Formalin unit ...
TUTINIHAA(PArAmEter) ..........oveveereenrrenereneeeees AATUAN (VAIUE) vt wuumlauvaneay  1202,1203
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Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating

Less Temperature No possible cause None None None
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Wﬂi&l(Node) F Concentration (2 ) Jeazidn (Node Description)..................... Concentrated Formalin unit ..............c.ooviviiiiiiiieiiee e
TUTINMINAA(PAramEter) ..........ooovereverrrieriennenns AIAIURU (VAIU) ..o wuumlaunaneay - 1202,1203
mslseiiunnudes
Yoart o ¢ o
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Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
Less Pressure No possible cause None None None
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Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
Less temperature No possible cause None None None
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WU2W(Node)  F Concentration (4 ) 51waz1doa (Node Description)......... Concentrated Formalin unit ..............oviiiiiiiiiii e
TUTINIHAA(PAramEter) ..........oveverreeeeiierieeens AIADURU (VAIUC) .o wuumlauvaneay  1203,1204
madssiiuanudes
Yourt o ¢ o
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Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
Less pressure Same as No/less flow
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“H‘Li’JEJ(Node) F Concentration (1 ) Jvazdn (Node Description)

Tavetladen1snan(Parameter) .......... FC-223F/FC223FU/FC223FW................
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Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
More Flow FCV223T/U/W High level of LC224T/U/W alarm PH, | Annual PM during S/D 3 2 6 2
malfunction LC224T/U/W and HH period

possible to process S/D
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Wﬂi&l(Node) F Concentration (1 ) Jeazidn (Node Description)............ Temperature control for concentrated Formalin unit .................cooviiiiiiinni
TJodomanan(Parameter) ............. TC223T/U/W .o ANV (Value) ............ 68°C v wuumlaunineay  1201,1202,1301
mslseiiunnudes
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Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
More temperature TC223T/U/W Same as wrong Routine QC sampling Annual PM during S/D 3 2 6 2
malfunction concentration period
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HWaMIANH AAITH uazﬂumumsﬂ1!uua1u1uisaammamwmaummuazmiﬂizmummmmmmﬁ HAZOP
Wﬂi&l(Node) F Concentration (1 ) Jeazdn (Node Description)....... Feeding flow rate of formalin to Concentrated Formalin unit......................
TJadeifatunisnan(Parameten) .......... FC-223F/FC223FU/FC223FW................ AN (Value) ......... Greather than 10 - 15 m'/hr............. suusauninomy
1201,1202,1301
mslseiiunnude
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o ' g/l , JUNT ANUIFLL
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
More Pressure Same as more flow High level of LC224T/U/W alarm PH, | Annual PM during S/D 3 2 6 2
LC224T/U/W and HH period

possible to process S/D
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WU2W(Node)  F Concentration (1) 51waz1doa (Node Description).................. Feeding flow rate of formalin to Concentrated Formalin unit......................
laie1l998n13Waa(Parameter) ......... FC-223F/FC223FU/FC223FW................ AN (Value) ........ Greather than 10 - 15 m’/hr............. nuvuaurunoay
1201,1202,1301
a B
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Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
More Level FCV303T/U/W Flexible over R- 1.1 PR300T/U/W 1.WI (Trioxane 2 3 6 2
malfunction 300T/U/W leak and alarm PH ,HH Production Section-
formalin exposure to 1.2 Material Interlock system)
atmosphere and possible specification 2. Annual PM
to TOX process S/D 1.3 PR300T/U/W-1 during S/D period

interlock S/D
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Wﬂi&l(Node) F Concentration (1 )

1998 15Wan (Parameter) ...
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UAUA 53/

Wﬂi&l(Node) F Concentration (2 ) Jeazidn (Node Description)................c.uueenn. Feeding flow rate of formalin to Concentrated Formalin unit............cccocoeoeueurenene
TJotu1a98n15HaA(Parameter) ......... FC-223F/FC223FU/FC223FW.......... MAAYY (Value) ......... Greather than 10 - 15 m3/hr............. wuulauninaay
1201,1202,1301
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o ' aaunu/ud , JUNT ANUIFLS
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating

More Flow Wrong valve line-up of | No significant None None

T-226T/U/W

circulation line

consequence
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1120(Node)

1998 15Wan (Parameter) ...

F Concentration (2 )

57waz1dua (Node Description)

ANV (Value) ...
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Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
More temperatre 1.P-227/U/W stop High temperature at 1.1 TR-226T/U/W Annual PM during 3 2 6 2
T226T/U/W and reduce alarm PH, HH S/D period
efficiency of Formalin 1.2 Pump stop alarm

Centration process
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WanIIANHE AANTH uaz'n“umumiﬂ]!uua1u1uiiaammemwmaummuaxmiﬂizmummmmmmﬁ HAZOP
WU2W(Node)  F Concentration (2) 51waz1doa (Node Description).................. Absorption system of concentrated Formalin unit .................cco.ccooeenin
Todemanan(Parameter) ............. TR-226T/U/W ............. AAIVAY (Value) ............... 36°Cleieieii e suumlaunineay  1202,1203
madssiiuanudes
Yourt o ¢ o
Y , ve vl A WaIMstesni/ ” Toma | AW | waawns 32U
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Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
More temperature 2.Strainer of Same as cause 1. 1.1 TR-226T/U/W Routine Clean 2 2 4 2

P-227T/U/W clog

alarm PH, HH
1.2 Pump stop alarm
1.3 spare strainer
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WU2W(Node)  F Concentration (2) ... Absorption system of concentrated Formalin unit
PJadumsnan(Parameter) ............. TR-226T/U/W ............. MAIVAY (Value) ............... 36°Clnriiieie et suuslauvingay  1202,1203
mslseiiunnude
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Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating

More Pressure Strainer of No significant None None

P-227T/U/W clog

consequence
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WanIIANHE AANTH uaz'mjmumimmmm‘luiiwmmami‘umaummuazmsﬂixmummxammmﬁ HAZOP
WU2W(Node)  F Concentration (2) 51waz1doa (Node Description)...........c..eeenee. Absorption system of concentrated Formalin unit......................
Todemanan(Parameter) ............. LC-226T/U/W............. ANIVAY (Value) .......ovevrrreennen. level 50%............v..... wuumlauvaneay  1202,1203
malseiiunnudes
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» . ﬂ?ﬂﬂﬂ/llfgﬂﬁ] . TUUIN AN
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
More Level Wrong valve line-up High level of 1.1 LC226T/U/W 1. Valve check 3 2 6 2
outlet of T-226T/U/W T-226T/U/W and F alarm PH, HH list
Concentration and TOX 1.2 FR226D/FR226D 2. WI-Formalin
process S/D U alarm PH, HH Concentration
Section
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Namsany1 AnszH taznunmumssuivnululsanuemsitduanatasmsdssfivanudssd ez HAZOP

WU2W(Node)  F Concentration (2) .. Absorption system of concentrated Formalin unit

PJadumsnan(Parameter) ............. LC-226T/U/W......o.ooo. MAIUAY (Valte) oo, level 50%. ........ovvnnn. svuudaunangmy  1202,1203
mslseiiunnude
Yourt o ¢ o
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Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
More Level LC226T/U/W Same as cause 1. None Annual PM during S/D 3 2 6 2

malfunction period
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WU2W(Node)  F Concentration (2) 51waz1doa (Node Description)....... Absorption system of concentrated Formalin unit................c.oocooeiiiiiiinnin.
Todemanan(Parameter) ............. LC-226T/U/W............. ANIVAY (Value) .......ovevrrreennen. level 50%. .........oove... wuumlauvaneay  1202,1203
mslseiiunnudes
%‘J o v & o
Y . ‘e o a WAIMIleny/ M Tema | A | Haans TTAU
UBUNWIDN aADIUNITUAD AN IUNNAATNN VDI UBLLUS 4
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Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
More Level P-227T/U/W stop Same as cause 1. 1.1 LC226T/U/W Annual PM during 3 2 6 4
alarm PH, HH S/D period
1.2 FR226R/FR226R
U alarm PL, LL
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WU2W(Node)  F Concentration (2) 51waz1doa (Node Description).................. Absorption system of concentrated Formalin unit...............co.ocooeiiiiinii
Todnanan(Parameter) ............. LC-226T/U/W............. AINIVAY (Value) .......ovevrrrnennen. level 50%..........ov.... wuumlauvaneay  1202,1203
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Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
More Level Strainer of P- Same as cause 1. 1.1 FR226R/FR226R Routine Clean 2 2 4 2
227T/U/W clog U/FR226RW
alarm PL, LL
1.2 spare strainer
1.3 LR226T/U/W HH

PH
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WU2W(Node)  F Concentration (2) 51waz1doa (Node Description).................. Absorption system of concentrated Formalin unit.................ccoooiveiniin
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Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
More Flow PC226T/U/W Loss formalin production | PG-P235-1,2T/U/W None 3 2 6 2
malfunction
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Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating

More Temperature E-239T/U/W Clogged | High temperature at TR226T/U/W Alarm PH, None 2 3 6 2

T-226T/U/W possible to
loss formalin production
and formalin emit to

atmosphere

HH
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Wﬂw(Node) F Concentration (4 ) Jvazdn (Node Description).................. Concentrated FOrmalin Unit ...............ooviiiiiiiiiiiiii e
TUTINIHAA(PAramEter) ..........oveverreeeeiierieeens AIADURU (VAIUC) .o wuumlauvaneay  1203,1204
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Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating

More Pressure

Same as more flow
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WU2W(Node)  F Concentration (2) 51waz1doa (Node Description).................. Absorption system of concentrated Formalin unit.................ccoveiiiiniin,
TJ939MINaA(Parameter) ....... LC-V236T/U/W ............. AN (Value) ............ 50% oo suumlaunineay  1203,1204
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Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
More Level LC-V236T/U/W Loss formalin production | LG-V236T/U/W None 2 3 6 2

malfunction
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Wﬂi&l(Node) F Concentration (1 ) Jeazidn (Node Description)..................... Concentrated Formalin flow rate .............c.coiiiiieiiiiiii e
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Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
No/Less Flow 1. Wrong valve line-up | V-224T/U/W and R- 1.1 FC223T/U/W 1. Valve checklist 2 3 6 2
300T/U/W low level and alarm PL, LL 2. WI
loss production 1.2 LC224T alarm
PL,LL
1.3 R-300T/U/W
alarm PL, LL
1.4 FR225T/U/W
alarm PL, LL

M .
!UJ’Llﬂ15%’U\3élu@li1ﬂllﬁ$ﬂ1§ﬂ5$£ﬁuﬂ3ﬂ~lﬁfﬂﬂ 3
HHUA 66 /
= a ¢ o a A FRIY a a4y aa
HWaMIANH AAITH uazﬂumumsﬂ1!uua1u1uisaammamwmaummuazmiﬂizmummmmmﬂm HAZOP
Wﬂi&l(Node) F Concentration (1 ) Jeazdn (Node Description)..................... Concentrated Formalin flow rate

1998 15Wan (Parameter) ...

... nuulauvinemy 1201,1202,1301
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Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
No/Less Flow 2.P-202-1,2T/U/W and | same as cause 1. 1.1 Same as cause 1. None 2 3 6 2
P-225T/U/W stop due 1.2 stand-by pump
to mechanical and 1.3 DCS pump stop

electrical fault alarm
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Wﬂw(Node) F Concentration (1 ) Jvazdn (Node Description).............coevveeerennnn. Concentrated Formalin unit ................ooooiiiiiiiiiiniiieeiens
fladonsnan(Parameter) ............. FC-223F/FC223FU/FC223FW....... AAIVAY (Value) ............... 10— 14mVhr............ wumlauvineay  1201,1202,1301
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Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
No/Less Flow 3.FCV223F/ same as cause 1. 1.1 LC224T/U/W Annual PM during 2 3 6 2
FCV223FU/ alarm PL, LL S/D period
FCV223FW 1.2 LR300-1,2T/U/W
mal-function alarm PL, LL
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Wﬂw(Node) F Concentration (1 ) ..... Concentrated Formalin unit ....
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o ' aaunu/ud , JUNT ANUIFLS
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating

No/Less Level Same as Less Flow
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WanIIANHE AANTH uazwumumiﬂ]!uua1u1uiiaammamwmaumwuaxnﬁﬂizmummmmmmn HAZOP
WU2W(Node)  F Concentration (2) 51waz1doa (Node Description).................. Absorption system of concentrated Formalin unit.................ccooeiniinii
Todemanan(Parameter) ............. LC226T/U/W .o AINIVY (Value) ..o 50%.ereeeeseeieeeeenenes wuumlauvangay  1202,1203
malseiiunnudes
{] o v & %
Y . ‘e o a wAIMIteInu/ M Toma | a1 | wadwd TTAU
UVDUNWIDI ADIUNTUIIADN AN IUNINAATNN VDA UBDLUY 4
o . Augu/an by ) UL ANUITY
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
No/Less Flow 1. Wrong valve line-up | Circulation inlet and 1.1 FR226D/FR226D 1. Valve check-list 2 3 6 2
inlet and outlet of outlet line of U/FR226DW 2. WI-Formalin
T-226T/U/W T-226T/U/W block alarm PL, LL Concentration
possible to F 1.2 FR226R/FR226R Section
Concentration and TOX U/FR226RW

process S/D

alarm PL, LL
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WanIIANH AANTH uaz'mjmumiﬂ]!uua1u1uiiaammemwmaumwuazmiﬂizmummmmmmﬁ HAZOP
WU2W(Node)  F Concentration (2) 51waz1doa (Node Description).................. Absorption system of concentrated Formalin unit.................ccooeivinin,
Todnanan(Parameter) ............. LC226T/U/W ..o ANIVAY (Value) .......co.veveee.. 50% v wunmlauvangay  1202,1203
madssdinanudes
%‘J o v & o
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o ' aaunu/ud , JUNT ANUIFLS
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
No/Less Flow 2. P-227T/U/W and Same as cause 1. 1.1 FR226D/FR226D Annual PM during 2 3 6 2
P-229T/U/W stop U/FR226DW S/D period
alarm PL, LL

1.2 FR226R/FR226R
U/FR226RW
alarm PL, LL

1.3 P-227T/U/W and
P229T/U/W stop

alarm
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WanIIANHE AANTH uaz'mjmumiﬂ]!uua1u1uiiﬁammemwmaummuazmiﬂizmummmmmmﬁ HAZOP
WU2W(Node)  F Concentration (2) 51waz1doa (Node Description).................. Absorption system of concentrated Formalin unit..................ccoeeiiiiiinnn
Todemanan(Parameter) ............. LC226T/U/W .o ANV (Value) .......co.veveee.. 50% v wuumlauvaneay  1202,1203
madssiiuanudes
Yourt o ¢ o
” . . oo o WAIMIteIny/ Y Tema | A | waans AU
UVBUNWIDON aAnIUNITUAD AN IUNINAATNN VDA UBDLUY 4
. ) Augu/an by ) FULTI AN
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
No/Less Flow 3. Strainer of P-227T/U/W | Same as cause 1. 1.1 FR226D/FR226DU Routine Clean 2 3 6 2

clog

alarm PL, LL
1.2 FR226R/FR226RU
alarm PL, LL

1.3 spare strainer
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WAWR 72/

Wﬂi&l(Node) F Concentration (2 ) Jeazdn (Node Description).................. Absorption system of concentrated Formalin unit..................coeeiiiiiinn
T99uMsHan(Parameter) ... 1202,1203
mslseiiunnude
Yoart o ¢ o
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VDUNWIDI ADIUNTUIIADN AN IUNNAATNN VLA UDLUUY I
- . gl i FUUTY RERIGEN
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
No/Less Level LC226T/U/W No significant None None
malfunction consequence
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HWaMIANH AAITH uazﬂumumsﬂ1!uua1u1uisaammemwmaummuazmiﬂizmummmmmﬂn HAZOP
Wﬂi&l(Node) F Concentration (2 ) Jeazidn (Node Description).................. Absorption system of concentrated Formalin unit..................ccoeeiiiniiinn
TJodomanan(Parameter) ............. PC226T/U/W.....ooovoiieienin AAIUN (Value) .......coovrvee. 110 mmmHgabs. ....................... nuumlaunaneay  1203,1204
mslseiiunnudes
Y| LA v & @
9 . ‘o o A nasmsiloau Y Toma | A | waans LA
VDUNNWIDY ADIUNITUVIDDY AN ITUNNAAINN VDI UDUUS I
ﬂ'HJﬂﬂJ/LLﬁml‘U JULIN AIULAY
Deviation Possible Causes Consequence Recommendations
Safe Guards L S Rating
No/Less Flow 1. Wrong valve line-up | Loss formalin production | 1.1 PC226T/U/W Alarm 1. Valve check- 2 3 6 2

PH, HH

list
2. WI-Formalin
Concentration

Section
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WanIIANHE AANTH uaz'n“umumiﬂ]!uua1u1uiiaammamwmaumwuazmiﬂizmummmmmﬂn HAZOP
Wﬂw(Node) F Concentration (2 ) 51waziden (Node Description).................. Absorption system of concentrated Formalin unit...............c..coocoviiininninn
Todenanan(Parameter) ............. PC226T/U/W...o.oooiieiinin AN (Value) .......ooovrveen. 110 mmmHgabs. ....................... muumlaunaneay  1203,1204
madsziiuanudes
{] o v & o
Y . ‘e P WaIMIteny/ M Tema | A | Haans TTAU
UVBUNWIDN aADIUNTUAD AN IUNNAATNN UDIAUBLUT 4
» . ‘ﬂ’Jllﬂll/lLfglnlﬁJ i TUUIN ANV
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
No/Less Flow 2.P-235-1,2T/U/W Loss formalin production | 1.1 Spare pump 1. Annual PM during 2 3 6 2

stop

S/D period
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WanIIANHE AANTH uaz'mjmumiﬂ]!uua1u1uiiaammemwmaumwuazmiﬂizmummmmmmﬁ HAZOP
WU2W(Node)  F Concentration (2) 51waz1doa (Node Description).................. Absorption system of concentrated Formalin unit..................ccoeeiiiiiinnn
Todemanan(Parameter) ............. PC226T/U/W...o.oooiieiin AN (Value) .......ooovvvee 110 mmmHgabs. ........................ suulauningmy - 1203,1204
madszdinanudes
%‘J o v & o
Y . ‘e o a WAIMIleny/ M Tema | A | Haans TTAU
UBUNWIDN aAnIUNTUIAD AN IUNNAATNN VDI UBLLUS I
o ' aaunu/ud , JUNT ANUIFLS
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
No/Less Flow 3. LC-V236T/U/W Loss formalin production | 1.1 PC226T/U/W Alarm None 2 3 6 2

malfunction

PH, HH
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wamsfne IanzH taznumumsauivavlulssaneiemssteduanasazmsdszdiuanuaesdeds HAZOP

WAUR 76 /

Wﬂw(Node) F Concentration (4 )
Todnanan(Parameter) ............. PC226T/U/W...ooooeiinin AN (Value) .......ooovrveen 110 mmmHgabs. ........................ suulauningmy  1203,1204
malseiiunnudes
Yourt o ”
Y . /o o a wAIMIteInu/ Y Toma | a1 | wadwd s6
UVDUNWIDI ADIUNTUIIADN AN IUNNAATNN VDA UBDLUY 4
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Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
No/Less Flow 4. Strainer (BS-08) Loss formalin production | 1.1 Spare strainer 1. Routine Clean 2 3 6 2

clogged

1.2 PC226T/U/W

Alarm PH, HH
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WanIIANHE AANTH uaz'n“umumimmmm‘luiﬂammami‘umaummua:msﬂixmummxammam HAZOP
WU2W(Node)  F Concentration (4 ) 51waz1doa (Node Description)..........veuueieneennnne Absorption system of concentrated Formalin unit .............
Todemanan(Parameter) ............. PC226T/U/W...o.ooovoieinin AN (Value) .......oooveee. 110 mmmHgabs......................... suulauningmy - 1203,1204
madszdinanudes
%‘J o v & o
Y . ‘e o a WAIMIleny/ M Tema | AW | waans TTAU
UBUNWIDN aAnIUNTUIAD AN IUNNAATNN VDI UBLLUS 4
o ' aaunu/ud , JUNT ANUIFLS
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
No/Less Flow 5. E-239T/U/W High temperature at 1.1 PC226T/U/W Alarm None 2 3 6 2
clogged T-226T/U/W possible to | PH, HH

loss formalin production
and formalin emit to

atmosphere
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Namsany1 AnszH taznunmumssuivnululsanuemsitduanatasmsdssfivanudssd ez HAZOP

Wﬂw(Node) F Concentration (4 )

Todnanan(Parameter) ............. PC226T/U/W...ooooeiinin AN (Value) .......oooveeen. 110 mmmHgabs. ........................ suulauningmy - 1203,1204
madsziiuanudes
Yourt o ¢ o

” . ‘e o a WAIMIteIny/ M Tema | A | waans TTAU

UVBUNWIDON aAnIUNITUAD AN IUNNAATNN VDA UBDLUY 4
» . ‘ﬂ’Jllﬂll/lLfsﬂ“U . TUUIN AN

Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
No/Less Flow 6. PC226T/U/W Loss formalin production | 1.1 PGP-235-1,2T/U/W None 2 3 6 2

malfunction
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WanIIANHE AANTH uaz'mjmumiﬂ1!uua1u1uiiaammemwmaumwuazmiﬂizmummmmmmﬁ HAZOP
WU2W(Node)  F Concentration (4 ) 51waz1doa (Node Description)..........veuueeeneeinnne Absorption system of concentrated Formalin unit .............
Todemanan(Parameter) ............. PC226T/U/W...o.oooiieiin AN (Value) .......ooovvvee 110 mmmHgabs. ........................ suulauningmy - 1203,1204
madszdinanudes
%‘J o v & o
Y . ‘e o a WAIMIleny/ M Tema | A | Haans TTAU
UBUNWIDN aAnIUNTUIAD AN IUNNAATNN VDI UBLLUS I
o ' aaunu/ud , JUNT ANUIFLS
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
No/Less Level 1. LC-V236T/U/W Loss formalin production | 1.1 LG-V236T/U/W None 2 3 6 2

malfunction
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Wﬂi&l(Node) F Concentration (4 ) Jeazdn (Node Description)............c.cveeueennne Absorption system of concentrated Formalin unit .............
JoMInaa(Parameter) .............PC226T/U/W.........oovovrnennn.. AAIUN (Value) .........o.ovenn 110 mmmHgabs. ........................ suulaurinemy  1203,1204
mslseiiunnude
Yoart o < o
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o . ﬂ']ﬂﬂll/llﬁnlsﬂ . TUUIN AULAYY
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
No/Less Level 2. Drain valve of V- Loss formalin production | 1.1 LG-V236T/U/W 1. Valve check- 2 3 6 2
236T/U/W left open 1.2 LC-V236T/U/W list

2. [Install cap at

drain valve
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UAUR 81 /

TUTINMINAA(PAramEter) ..........ooovereverrrieriennenns AIAIURU (VAIU) ..o suulauraneay  1201,1202,1301
madszdiuanudes
Yoar o ¢ o
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Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
Reverse Flow No possible cause None None None
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1128(Node)

1J998n15Wan (Parameter)

F Concentration (2 )

... Concentrated Formalin unit
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Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
Reverse Flow No possible cause None None None
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WanIIANHE AANTH uaz'numumiﬂ]nuua1u1uiiaammemwmaumwuazmiﬂizmummmmmmﬁ HAZOP
Wﬂw(Node) F Concentration (4 ) Jvazdn (Node Description)............... Concentrated Formalin unit ................ccoooiiiiiiiiiiieeeen,
TUTINIHAA(PAramEter) ..........oveverreeeeiierieeens AIADURU (VAIUC) .o wuumlauvaneay  1203,1204

mslseiiunnudes
%IJ o v & o
Y . ‘e oo a WAIMIleny/ M Tema | A | Haans )
UBUNWIDN aAnIUNTUIAD AN IUNNAATNN VDI UBLLUS I
o ) mllﬂu/uﬁ'"lm ) JUUTI ANULTEYS
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating

Reverse Flow No possible cause None None None
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Wﬂw(Node) F Concentration (1 ) Jvazdn (Node Description)............... Concentrated Formalin unit ..............ccooiiiiiiiieiii e
TUTINIHAA(PArAmEter) .........voveveveieeeieeieeas AIADURU (VAIUC) .o wuumlauvangay  1201,1202,1301
malseiiunnudes
Yourt o ¢ o
Y . ‘e oo a WAIMIteIny/ M Tema | A | waans )
UVBUNWIDON ADIUNTUIIADN AN IUNNAATNN VDA UBDLUY 4
» . ‘ﬂ’JlIﬂll/lLfsﬂﬁl . TUUIN AN
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
Miscellaneous No possible cause None None None

S/D or S/U
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HWaMIANH AATH uaz'n“umumiﬂ]!uu&1u1uiiaammemwmaumwuazmiﬂizmummmmmnn HAZOP
Wﬂw(Node) F Concentration (2 ) Jvazdn (Node Description).................. Concentrated Formalin unit ................ccooviiiniiiiiiiiiiienenns
TUTINIHAA(PAramEter) ..........o.oovereevereerinrieneenans AIADURU (VAIUC) .o wuumlauvaneay  1202,1203

malseiiunnudes
%‘J o v & o
Y . ‘e oo a WAIMIleny/ M Tema | A | Haans )
VDUNWIDI ADIUNTUIIADN AN IUNNAATNN VDA UBDLUY I
o ' aaunu/ud , JUNT ANUIFLS
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
Miscellaneous No possible cause None None None
S/D or S/U
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Wﬂw(Node) F Concentration (4 ) .. Concentrated Formalin unit ...
TUTINIHAA(PArAmEter) ..o AN (VAIUE) ottt wuumlauvaneay - 1203,1204
malseiiunnudes
Yourt o ¢ o
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Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating

Miscellaneous No possible cause None None None

S/D or S/U




v .
HUMsTUoUAT oAz MsUsziiunues 3

uHUR 87 /
= a 1] o a A R a Sy aa
HWaMIANH AATH uaz'n“umumiﬂ]luua1u1uiiaammemwmaumwuazmiﬂizmummmmmmﬁ HAZOP
Wﬂw(Node) F Concentration (1 ) 510821900 (Node Description)..................... Concentrated Formalin from Concentrated Formalin unit ................c..coevviviiniinnnn..
a8 15Wan (Parameter) ............. Concentration of Formalin.... Fhﬂ’mﬁm (Value) ............ 68 =72 Y0uiiiiiiiie e, uyuslaunune@y 1201,1202,1301
mslseiiunnudes
Yourt o < o
Y . ‘e o a WAIMItesnu/ M Toma | a1 | waaws TTAU
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Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
Wrong Concentration TC223T/U/W Formalin solidify 1.1 routine sampling check 1. Annual PM 2 3 6 2
Flow malfunction inpipeline& at P225T/U/W during S/D period

equipment possible to

process S/D

v .
LUUMIBUIOUAT IO M5 UsLEUANIG S 3

UAUR 88 /
5 = ; e a A - 4y e
wamsany AnszH taznumumssuivnululsanuiensitduanatasmsdssfivanudssdiedIs HAZOP

Wﬂi&l(Node) F Concentration (2 ) Jeazdn (Node Description)............c.cveeueennes. Concentrated Formalin unit
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Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
Wrong Concentration No possible cause None None None

Flow
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1998n15WaA(Parameter)

F Concentration (4 )

v
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dounnioa

Deviation
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Possible Causes
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Consequence
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Wrong Concentration

Flow

Same as No/less flow
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Wﬂi&l(Node) F Production (1) Jeaziden (Node Description)...............eeuueeens Concentrated Formalin unit ...............ooooiiiiiiii e
TJo38MInaa(Parameter) ....... COD............. ANV (Value) 1101,1103
mslseiiunnude
Yoart o ¢ o
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Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
None 2 3 6 2

As well as Flow

1.Contamination from
MeOH pipe line to
waste water treatment

system at E-137T/U

High COD at AST inlet

1.1 TOC high alarm at
DCS
1.2 COD alarm high
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1120(Node)
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Deviation
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Possible Causes

mgMsaiiinaa L

Consequence

Y @
asmMsilean/

aunu/ud

Safe Guards

Toteruonue

Recommendations

Toma

msilsziiunnudes

AN | wadng ST

FHUT AEe
S Rating

As well as Flow

No possible cause
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Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
Contamination No possible cause

Flow
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Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
Contamination No possible cause

Flow
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Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
More Flow 1.LC131T/U E131-1,2T/U Level high 1.1 FR131F/FR131FU 1. Annual PM 2 3 6 2
malfunction error and possible to demister 1.2 PCI131T/U during S/D period

damage and process S/D




v .
LUUMIBUIOUAT LM UTLEUANNT S 3

WHUA 121 /

v '

wamsfanen IanzH aznumumsauiinavlulssaneienssteduanasazmsdszdivanuassdeds HAZOP

Wﬂi&l(Node) F Production (1) aziden (Node Description).................. MeOH feeding flow rate to Fromalin Production unit .................ccoveeviiiiiiinnn.
TN Inaa(Parameter) ....................... LCI31T/U ............. AAIUN (Value) ............ 50%. v wmlaunineay  1101,1103
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Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
More Flow 2. LCV damage LCI31T/U level high 1.1 Alarm H, HH 1.2 Flow None 2 3 6 2
H, HH
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Wﬂi&l(Node) F Production (1) eaziden (Node Description)..................... MeOH feeding flow rate to Fromalin Production unit

11998n15WaA(Parameter)

ANIVAY (Value) ............ LOKg/em’ oo puumlauriemy  1101,1103
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UBDUNWID aADIUNITUAD AN IUNNAATNN UDIAUBDLLUS 4
o . ﬂ?ﬂﬂll/l!ﬁmlsﬂ . TUUIN AULAYY
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
More Temperature 1. PC131T/U error E-131-1T/U high 1.1 SVE131T/U 1. WI-Formalin 2 2 4 2
cause to more steam pressure and possible to 1.2 Presssure interlock S/D Production Section
supply rupture (Ordinary

Operation)
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Wﬂi&l(Node) F Production (1) eaziden (Node Description)............ccuveiuneiinieneennenn. Fromalin Production unit .............cccooeiviiiiiiiiininnnnnn.
TUTINMINAA(PAramEter) ..........ooovereverrrieriennenns AIAIURU (VAIU) ..o wuuwlauvaneay - 1101,1103
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Deviation Possible Causes Consequence Recommendations
Safe Guards L S Rating

More Pressure

Same as more

temperature
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Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
More Level Same as more flow
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Wﬂi&l(Node) F Production (2) eaziden (Node Description)...............coccune... MeOH feeding flow rate to Fromalin Production unit .............................
TJ938nInaa(Parameter) .......FRI3IF/FRI3IFU ............. ANIVAN (Value) ............ 50 TOT/Heooioioieeiesieeeen uuumaunneay  1103,1104
madszdinanudes
Yoart o < o
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Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
More Flow 1. FC131T/U and Wrongly gas mixture 1.1 TC101T/U alarm 1. Emergency 2 2 4 2
FCV131T/U ratio and possible to H, HH Response Plan and
malfunction wide open | explode @ R-101T 1.2 FC131T/U, Drill at least once a
FCV131T/U year
annual PM during
S/D period
1.3 FRI131F/FR131F
U alarm H, HH
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Wﬂi&l(Node) F Production (2) eaziden (Node DeSCription).........cuueuneieneiiieeeiieeie e Fromalin Production unit .................ocoeviniinn.
1998 15Wan (Parameter) ... svusdaurineay  1103,1104
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Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating

More temperature

Same as more flow
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Wﬂi&l(Node) F Production (2) eaziden (Node Description)...............coccune... Formalin reactor of Formalin Production Process.............oveviuiviiiinininineininns
Todomanan(Parameter) ................ PRIS2T/U ..o, ANIVAY (Value) .......ovevrrerrennn. 0.15kg/em’............. wuuwlauningay  1103,1104
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Deviation Possible Causes Consequence : Recommendations A
Safe Guards TULI ANULTY
L S Rating
More Pressure Same as more flow and | High pressure of 1.1 PR152T/U alarm H, None 2 3 6 2

Ag catalyst clog

V-152T/U and R-101T/U
possible to Formalin

production unit S/D

HH
1.2 rupture disc of

R-101T/U
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Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
More Level No possible cause None None None
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Wﬂi&l(Node) F Production (3) eaziden (Node Description)..................... BFW feedflow rate to V-153T/U ......ovviiiiiiiiiiiiiieieienan
38 Inaa(Parameter) .......... LCIS3T/U ..o AN (Value) ............... 60%. e+ wuvmlauningay  1102,1104
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Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
More flow 1. LC153T/U and High level of V-153T/U 1.1 FI-P122-1T/-2T /U 1. Annual PM 2 3 6 2

LCVIS3T/U

malfunction wide open

possible carry over to 2S
and possible to fructuate

process condition

1.2 LGVIS3T/U

during S/D period

v .
LUUMIBUIOUAT 1B M5UTLEUANNG S 3

wamsfanen IanzH aznumumsauiinavlulssaneiensiteduaneamazmsdszdivanuassdeds HAZOP

1120(Node)

1998 15Wan (Parameter) ...

F Production (3)

eaziden (Node Description)
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.... TG-DI121T /U/W uvuudaunineay  1102,1104
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Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
More Temperature 1. Too much feed Same as No/Less flow 1.1 TG-DI121T/U/W 1. Modify to lift D- 2 3 6 2

condensate water

121T to be

higher
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Wﬂi&l(Node) F Production (3) eaziden (NOAE DIESCIIPLION) . ... et ettt e e et et e ettt e et et et e s
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Deviation Possible Causes Consequence Recommendations N

Safe Guards L S Rating

More Pressure

Same as reverse flow
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wamsfne IanzH taznumumsauiivavlulssaneiemssteduanasazmsdszdiuanuaesdeds HAZOP

WU2W(Node)  F Production (4) 3100821009 (Node Description)........Flow circulate formain absorption of formalin production unit.....
J938MINaA(Parameter) .......... FRIO21/U .o ANIVAY (Value) .................. 180 M /AL e wuumlaunneay  1104,1106,1201
madszdinanudes
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o ' aaunu/ud , JUNT ANUIFLS
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating

More Flow 1. Flow of FR1021/U Flooding in T-102T/U 1.1 Pump design None 2 3 6 2

malfunction error

cause formalin

production unit S/D

1.2 local flow meter
display with independent

transmitter
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wamsfne IanzH taznumumsauivavlulssaneiemssteduanasazmsdszdiuanuaesdeds HAZOP

1128(Node)

F Production (4)
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YoM Inaa(Parameter) ... TRI021/U ....o..ovevrovinieinieiinnee. AN (Value) ............ 69°C...coiiiannn wunwlauvangay  1104,1106,1201
madsziiuanudes
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» ) ﬂﬂﬂﬂﬂ/llfﬂﬁl ) UL AN
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
More Temperature 1. Temperature of Paraformaldehyde solid 1.1 TR1021/U None 2 3 6 2

TC102R/TC102RU

error

generate in T-102T cause
formalin production unit

S/D

1.2 TGT102-1T/-2T/-3T
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WU2W(Node)  F Production (4) 3100821009 (Node Description)...Circulation cooler formalin absorption of formalin production unit..........
998 3Wan(Parameter) ... TR102R/TR102RU, TR1022/TR1022U ....... MAIAY (Value) ......59°C, 40°C ....... suusauninomy  1104,1106,1201
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Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
More Temperature 2. Insufficient heat Same as cause 1. None 1. Annual PM 2 3 6 2

exchange due to
fouling in exchanger of

E135T/U,E136T/U

during S/D period

v :
HUMsTUOUAT oAz MsUseiuAudes 3

wamsfne IanzH taznumumsauivavlulssaneiemssteduanasazmsdszdiuanuaesdeds HAZOP
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WHUA 136 /

madsziiuanudes
‘ﬂ o o ¢ o
v ' v od a nasmstlosn/ » Tomda | A | waans ITAY
VDUNNIDI anIuUNIUNDD MM IUNINANINNN UDIAUBDLUS 4
» . mugu/uﬁ'"lm . TUUIN ANULFBY
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
More Pressure No possible cause None None None
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wamsfne IanzH taznumumsaudivavlulssaneiemsstduanasazmsdszdiunnuaesdeds HAZOP

Wﬂw(Node) F Production (4) 310021989 (Node Description)............oeeevvn.s Level control of T-102T/U ......ooiviiniiiiiiiieieiieines
TJ939MINaA(Parameter) ....... LCI02T/U. v AN (Value) ............... S0 MmN, wuulauvangiay  1104,1106,1201
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%IJ o v & o
Y . ‘e o a WAIMIleny/ M Tema | A | Haans TTAU
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o ' aaunu/ud , JUNT ANUIFLS
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
More Level 1. LC102T/U Flooding in T-102T/U None 1. Annual PM 2 3 6 2
malfunction column possible to during S/D period

formalin production unit

S/D
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Wﬂw(Node) F Production (4) 310021989 (Node Description)............ Level control of T102T/U ....ovivniiniiniiiiiiieieieieieieeans
J938MINaA(Parameter) .......... LCI02T/U ..o AN (Value) ............ 50%.veveeveereieeeiie s wuumlauvangiay  1104,1106,1201
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Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
More Level 2. Pump of P114-1T/- Same as Cause 1 1.1 LC102T/U alarm H, 1. Annual PM 2 3 6 2
2T, P114-1U/-2U, HH during S/D period
P114-1U/-2U, P- 1.2 stand by pump

115T,P- 115U stop
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WU2W(Node)  F Production (5) 3100821009 (Node Description)............ Flow control RG gas of F-Production................cocoviiiiiiiiniinin,
TJ939MINaA(Parameter) ....... FCIO2T/U .o AAIVAY (Value) ......1000 Nm/hr............coooveen.. wunmlauningay  1104,1106
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Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
More Flow 1. FC162T/U No significant None None
malfunction consequence
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Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
More temperature No possible cause None None None
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WU2W(Node)  F Production (5) 3100821009 (Node Description)............... Pressure control RG gas of F-Production ..........................
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Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
More Pressure 1. FC162T/U High temperature of 1.1 SV162T/U 1. Annual PM 2 2 4 2
malfunction R-101T/U possible to 1.2 PR162T/U alarm PH, during S/D period

R-101T/U and possible to

R-101T/U explosion

HH
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Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
More Level No Possible Cause None None None
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#1120(Node)  F Production (6) 310021989 (Node DYoo) L PSPPIt
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Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
More Flow No Possible Cause None None None
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F Production (6)

UHUA 144 /

madsziiuanudes
Your o o
Y . . oo a WAIMIteIny/ M Tema | A | waans )
UVBUNWIDON aAnIUNITUAD AN IUNNAATNN UDIAUBDLUS 4
» . ‘ﬂ’JlIF]lJ/lLfsﬂﬁJ . TUUIN AN
Deviation Possible Causes Consequence Recommendations N
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More temperature No Possible Cause None None None
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Wﬂ?ﬂ(Node) F Production (6) 310021989 (Node DT 0 o111 PPN
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Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
More Pressure No Possible Cause None None None
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More level No Possible Cause None None None
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Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating

No Flow 1. Wrong valve line-up | 1. LC131T/U low level 1.1 FR131F/FR131FU 1. Valve check list 2 3 6 2

by closing of suction
and discharge valve of

P-185-1,2T/U

and possible to process

shutdown

1.2 Alarm L, LL of
LCI31T/U

v .
HUMsTUoUAT oAz MsUsziiunudes 3

wamsfne IanzH taznumumsauivavlulssaneiemssteduanasazmsdszdiuanuaesdeds HAZOP

UAUA 148 /

Wﬂw(Node) F Production (1) 3100821009 (Node Description)... Formalin evaporator system for formalin production unit ...........................
TJ939MINaA(Parameter) ....... CLCVIBIT/U o ANIVAY (Value) .......ooveer.50%. oo wulaunineay  1101,1103
madsziiuanudes
Yourt o ¢ o
” . ‘e o a WAIMIteIny/ M Tema | A | waans TTAU
UVBUNWIDI aAnIUNITUAD AN IUNNAATNN VDA UBDLUY 4
» . ﬂ’JUﬂN/lLfsﬂﬁl . TUUIN AN
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating

No Flow 2. LCVI31T/U Same as possible cause 1. | None 1. Annual PM 2 3 6 2

malfunction fail close

during S/D period
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UM FUIB AT M5UsTuANNTee 3

a A Y aa
HUANNA 885 HAZOP

WAUA 149 /

Wﬂi&l(Node) F Production (1) eaziden (Node Description)......... Formalin evaporator system for formalin production unit ......................
TJodomanaa(Parameter) ... LCI31T /U ....ovovoeiiiieiiceieeine MAAYY (Value) ......... 50%0 et wuuwlauvaneay  1101,1103
a B
ﬂ13ﬂ§$muﬂ'ﬂﬂlﬁﬂﬂ
Yoart o ¢ o
v , v A 1IN ItoInu/ Y Toma | AN | waans FEAU
VIUNNION ADIUNITUVIDDY AN IUNNAATNN VDI UDUUL ,
o . ﬂ'nJﬂll/lLfsﬂgU . JUIIY AINULTY
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
No Flow 3.LCI131T/U Same as cause 1. None 1. Process S/U 2 3 6 2

malfunction signal to

LCV131T/U

check list 2. Annual
Pm during S/D

period

v .
LUUMIBUIOUAT 1B M5UTLEUANNG S 3

wamsfanen IanzH aznumumsauiinavlulssaneiensiteduaneamazmsdszdivanuassdeds HAZOP

WHUA 150 /

Wﬂi&l(Node) F Production (1) eaziden (Node Description)............ Pump feed MeOH of formalin production unit............................
Todnnan(Parameter) ....P185-1,2T/U .......... ANIVAN (Value) ......... Normal run...................... wuuwlauvaneay - 1101,1103
mslseiiunnude
Yoart o ¢ o
v , v i a 1ATMIYoINY/ Y Toma | A | waans J2AU
VDUNWIDI ADIUNTUIIADN AN IUNNAATNN VLA UDLUUY I
o . ﬂ']‘]Jﬂll/lLﬁ"lsU . UL AIULAY
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating

No Flow 4. P-185-1,2T/U stop Same as cause 1. 1.1 Spare pump 1. Annual PM 2 3 6 2

1.2 routine TRG meter

check by E/C

during S/D in both
M/C and E/C
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v

v .
LUUMIBUIOUAT LM UTLEUANNT S 3

a1 a =) 4 ac
Fuduaseuazmslszfiuanudssdieds HAZOP

UHUA 151 /

Wﬂi&l(Node) F Production (1) eaziden (NOAE DIESCIIPLION) . ... ettt ettt et et et et et et et et et e et e e e ettt et et e e e e
TUTINMINAA(PAramEter) ..........ooovereverrrieriennenns AIAIURU (VAIU) ..o wuuwlauvaneay - 1101,1103
a B
ﬂ13ﬂ53muﬂ'ﬂlllﬁﬂﬂ
Yoart o ¢ o
Y . /o o A WAIMiteInu/ Y Toma | anw | waaws see
VIUNNION ADIUNITUVIDDY AN IUNNAATNN VDI UDUUL ,
o . ﬂ'JTJﬂll/lLfs{llgU . JULIN AINULTY
Deviation Possible Causes Consequence Recommendations
Safe Guards L S Rating
No Level Same as no flow

v .
LUUMIBUIOUAT 1B M5UTLEUANNG S 3

wamsfank IanzH aznumumsauiinavlulssaneienssteduanamazmsdszdivanuassdeds HAZOP

WHUA 152 /

Wﬂi&l(Node) F Production (2) eaziden (Node Description)............ Formalin evaporator system for formalin production unit ..............
1998n15HaA(Parameter) . PCI131T/U, FC131T/U ....... ANV (Value) ... 1.0 kg/em’, 3000 kg/hr........... unumlauvanemy  1103,1104
mslseiiunnude
Yoart o ¢ o
v , v o a 1ATMIYoINY/ Y Toma | A | waans J2AU
VDUNWIDI ADIUNTUIIADN AN IUNNAATNN VLA UDLUUY I
o . ﬂ']‘]Jﬂll/lLﬁ"lsU . TUUIN AULAYY
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating

No /Less Flow 1. Wrong valve line-up | High pressure E-131- 1.1PC131T/U alarm H,HH 1. Valve check list 2 3 6 2

by closing valve

1T/U possible to
Formalin Production unit
S/D and possible to

damage Ag catalyst

1.2FC131T/U alarm L, LL
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v .
LUUMIBUIOUAT LM UTLEUANNT S 3

a1 a =) 4 ac
Fuduaseuazmslssfiuanudssdieds HAZOP

UAUA 153 /

Wﬂi&l(Node) F Production (2) eaziden (Node Description)............ Formalin evaporator system for formalin production unit ..............
TJo38MInaa(Parameter) ....... FCIBIT /U oo AAIVAN (Value) ......... 3000 Kg/Nr..ovooee wuumlaunneay  1103,1104
a =
ﬂ15ﬂ§3muﬂ?1ﬂlﬁﬂﬂ
Yours o ¢ o
Y . /o o A WAIMiteInu/ Y Toma | anw | waaws see
VIUNNION ADIUNITUVIDDY AN IUNNAATNN VDI UDUUL ,
o . ﬂ'J‘]Jﬂll/lLfs{llgU . JULIN AINULTY
Deviation Possible Causes Consequence Recommendations
Safe Guards L S Rating

No /Less Flow 2. FCI131T/U and Same as cause 1.

FCV131T/U

malfunction fail closed

v .
LUUMIBUIOUAT 1B M5UTLEUANNG S 3

wamsfanen IanzH aznumumsauiinavlulssaneiensiteduaneasazmsdszdinanuassdieds HAZOP

WHUA 154 /

Wﬂi&l(Node) F Production (2) eaziden (Node Description)............ MEOH mix of formalin production unit.................ccooeeuieenieenn.e.
Lmuuﬂau‘ﬂmmm 1103,1104
a B
ﬂﬁﬂimlluﬂ'ﬂlllﬁﬂﬂ

Yoar o < "
Y . /o o A WAIMiteInu/ Y Toma | anw | waaws see
VIUNNION ADIUNITUDIDDY AN IUNINAATNN VDI UDUUL ,

o . ﬂ'J‘]Jﬂll/lLfgﬂgU . TUUIN ALY
Deviation Possible Causes Consequence Recommendations N

Safe Guards L S Rating

No /Less Flow 3. F-144T/U clog PR152T high pressure 1.1 FC131T/U alarm L, 1. Renew F- 2 3 6 2

possible to Formalin

production unit S/D

LL
1.2 PR152T/U alarm H,

HH

144T/U every 2
years
2. Annual PM

during S/D period




v :
HUMsTUoUAT oAz MsUsziiunues 3

WAUA 155 /

wamsfne IanzH taznumumsauivavlulssaneiemssteduanasazmsdszdiuanuaesdeds HAZOP

WU2W(Node)  F Production (2) 510az1dua (Node Description)............ MEOH mix of formalin production unit ............ccc.ceeeneiineenn..
TJo38MInaa(Parameter) ... PRIS2T/U ..o AAIVAY (Value) ......0.15 kg/em™...........coovovrrrrenn, wunwlaunangay  1103,1104
mslseiiunnudes
%’J o v & o
Y . ‘e o a WAIMItesnu/ Y Toma | a1 | waaws TTAU
UBUNWIDN aAnIUNTUIAD AN IUNNAATNN VDA UBDLUY 4
o ' aaunu/ud , JUNT ANUIFLS
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
No /Less Flow 4. Expansion joint MeOH vapor explosion 1.1 Material Specification 1. Emergency 2 3 6 2
between V-152T/U and | and Formalin production | 1.2 PR152T/U alarm L,LL Response Plan and
R-101T/U broke unit is forced to S/D Drill at least once a
year

v .
!UJﬂﬂ'li%ﬂ\3f‘]uuﬂi'lﬂlm&’ﬂ'liﬂimﬁuﬂ’ﬂm.ﬁEN 3
UHUA 156 /
= a 1] o a A R a 2y aa
WanIIANH AANTH uaz'mjmumiﬂ]!uua1u1uiiaa1u!wami‘nmaummuaxmsﬂszmummmaammﬁ HAZOP
WU2W(Node)  F Production (2) 510az1dua (Node Description)......... Formalin evaporator system for formalin production unit ................

TJ998MIHAA(Parameter).. TC101T/U, TR1011/TR1101U, TR1012/TR1102U, TR1013/TR1103U7.. AAIUAN (Value).. 665°C, 119 °C.. nuuilaumungay 1103,1104

madsziiuanudes
9 @ v 7 o
” . ‘e o a wasmsileain/ y Tema | A | waans TTAU
UVBUNWIDON aAnIUNITUAD AN IUNNAATNN VBDIAUDLUE 4
» ) ﬂ'J‘]JﬂiJ/llﬁml"ll . TUUIN AN
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
No /Less Temperature 1. FCVI13IT/U Formalin production unit | 1.1 TC101T/U, 1. Annual PM 2 3 6 2
malfunction close S/D TRI1011/TR1101U,TR1102 during S/D period
/TR1102U,TR1103/TR110
3U/alarm L,LL
1.2 TR144T/U alarm L,LL




v :
UM FUIB AT M5UsTuANNTee 3

WHUA 157 /

wamsfanen IanzH aznumumsauiinavlulssaneienssteduanasazmsdszdivanuassdeds HAZOP

WthEl(Node) F Production (2) eaziden (Node Description)......... Formalin evaporator system for formalin production unit .................
T30 IHaA(Parameter) . PGEI31T/U, PC2ST/U .......... ANIVAY (Value) ......1.0kg/em’, 2.0 kg/em’.......ooovvvvvnnnnn. wuundauvanemy  1103,1104
a B
ﬂ151]53muﬂ'ﬂlllﬁﬂﬂ
Yoart o ¢ o
Y . /o o A WAIMiteInu/ Y Toma | anw | waaws see
VIUNNION ADIUNITUVIDDY AN IUNNAATNN VDI UDUUL ,
o . ﬂ'JUﬂll/!Lfg{llgU . TUUIN ALY
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
No /Less Temperature 2. No steam supply to Same as Cause 1. 1.1 PGE131T/U None 2 3 6 2
process 1.2 PC2ST/U

. .
HUUMIFUIOUAT 1B MsUseiiuaNNEee 3
UAUA 158 /
5 = ; e a A - E
wamsany AnszH taznumumssuivnululsanuiensitduanatarmsdszdiunnudssdieds HAZOP

WthEl(Node) F Production (2) eaziden (NOAE DIESCIIPLION) . ...+ttt ettt et et e et e ettt e e et et e s

T998n15WaA(Parameter) ...

a B
msdsziiunnunde

Yoar o < o

Y . . o o WAsMsteny/ M Tema | Ay | waans TEAU

VDUNWIDI ADIUNMTUIIADN AN IUNINAATNN VDA UDLUY ,

o . ﬂ'JUﬂll/!LfgﬂgU . JULIN ALY

Deviation Possible Causes Consequence Recommendations

Safe Guards L S Rating

No /Less pressure Same as No/less flow




v .
HUMsTUoUAT oAz MsUsziiunues 3

wamsfne IanzH taznumumsauivavlulssaneiemssteduanasazmsdszdiuanuaesdeds HAZOP

WAUA 159 /

#1120(Node)  F Production (2) 310021989 (Node DYoo) L PSPPIt
TUTINIHAA(PAramEter) ..........oveverreeeeiierieeens AIADURU (VAIUC) .o wuumlauvaneay - 1103,1104
mslseiiunnudes

%‘J o v & o
Y . ‘e oo a WAIMIleny/ M Tema | A | Haans )
VDUNWIDI ADIUNTUIIADN AN IUNNAATNN VDA UBDLUY I

o ' aaunu/ud , JUNT ANUIFLS
Deviation Possible Causes Consequence Recommendations N

Safe Guards L S Rating

No /Less level

Same as No/less flow

v .
HUUMIFUIOUAT LM UsLEUANIG S 3

wamsfanen IanzH aznumumsauiinavlulssaneiensiteduaneamazmsdszdivanuassdeds HAZOP

WHUA 160 /

Wﬂi&l(Node) F Production (3) eaziden (Node Description)......... BFW of formalin production Unit................ccuueiuniiiniiiniiiieiieieieeeeineeen,
TJa38n13WanA(Parameter) . LC153T/U, FI-P122T/U, LG153T/U ... MAIUAY (Value) ...50%, 4-8 m*/hr,50%................. wuulaunaneay  1102,1104
mslseiiunnude
Yoart o ¢ o
y . ‘e od o WAIMiteInu/ Y Toma | anw | waaws e
VDUNWIDI ADIUNTUIIADN AN IUNNAATNN VLA UDLUUY I
o . ﬂ']ﬂﬂll/l!ﬁ"lsﬂ . TUUIN AULAYY
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating

No /Less flow 1. Wrong valve line up | Temperature @ 1.1 LC153T/U alarm L, 1. Valve check-list 2 3 6 2

e.g. close discharge

valve

R-101T/U high and
possible to R-101T/U

interlock S/D

LL
1.2 FI-P122T/U
1.3 LG153T/U
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v .
LUUMIBUIOUAT LM UTLEUANNT S 3

a1V u a =) Y ad
Fuwuanesazmslsziiunnudssdieds HAZoP

WHUA 161 /

Wﬂi&l(Node) F Production (3) eaziden (Node Description)............ BFW of formalin production unit .............cccoeeeeiueinneenn..
TJodnsnan(Parameter) ... PG-P122-1,2T/U/W ............. ANIVAY (Value) ......5 KGOm’ ..o muulaunineay  1102,1104
mslseiiunnudes
Yoart o ¢ o
y . s od o WAIMIteInu/ Y Toma | 1w | waaws e
VDUNWIDI ADIUNTUIIADN AN IUNNAATNN VLA UDLUY I
o . ﬂ']ﬂﬂll/llﬁnlsﬂ . JUIIN AULAYY
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
No /Less flow 2. P-122-1,2T/U stop or | Same as cause 1. 1.1 PG-P122-1,2T/U 1. Annual PM 2 3 6 2

cavitation

1.2 DCS alarm

1.3 stand-by pump

during S/D period

v .
HUUMIBUIOUAT 1B M5 UTLEUANNE S 3

wamsfanen IanzH aznumumsauiinavlulssaneiensiteduaneamazmsdszdivanuassdeds HAZOP

WAUA 162 /

Wﬂi&l(Node) F Production 3) 518821989 (Node Description)......... BFW of formalin production Unit ...............cccoeeiiiininiiiiiiininiieininannnnns
1998 15Wan(Parameter) ... LC153T/U svuntauvuiey  1102,1104
mslseiiunnude
Yoar o < "
y . s od o WAIMiteInu/ Y Toma | anw | waaws e
VDUNWIDI ADIUNTUIIADN AN IUNNAATNN VLA UDLUUY I
o . ﬂ']‘]Jﬂll/Uﬁ"lsU . UL AIULAY
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
No /Less flow 3. Strainer F-141T/U Same as cause 1. 1.1 LC153T/U alarm L,LL 1. Annual PM 2 3 6 2

clog

1.2 stand-by strainer

during S/D period
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v

v .
LUUMIFUIOUAT IO MTU ST UANUTED 3

a1 a = v ac
Fuduasemazmslszfiuanundasdieds HAZOP

WAUA 163/

#120(Node)  F Production (3) 518021989 (Node Description)......... BFW of formalin production unit ..............ccccoeiueiniiniiniieiiiiieieinennns
1939MInaa(Parameter) ... LC-153T/U ......... AINIURY (Value) ......50%. .....oovrrrrrrererrrrnns nuulaunineay - 1102,1104
a B
miﬂismummmm
Yourt o >
y . ‘o od o wAIMIteInu/ Y Toma | anw | waaws Gl
VIUNNION ADIUNITUDIDDI AN IUNNAATNN UDIAUDUUL ,
» . ﬂ’ﬂ_lﬂll/llfglmlﬁ] i JUIIN AU
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating

No /Less flow 4. LC-153T/U and Same as cause 1. Same as cause 1. None 2 3 6 2

LCV153T/U

malfunction closed

v .
LUUMIBUIOUAT 1B M5 UTLEUANNE S 3

wamsfanen IanzH aznumumsauiinavlulssaneiensiteduaneamazmsdszdivanuassdeds HAZOP

WHUR 164 /

WthEl(Node) F Production (3) eaziden (Node Description)......... Steam supply of formalin production unit.........................
TJo38MInaa(Parameter) ....... PC2ST/U.......... ANV (Value)
a a
ﬂ1§1]§31£lluﬂ'ﬂlllﬁﬂ\i
Yourt o ¢ o
v . e PN 1MINIUoInu/ ” Toma | A | waaws F2AU
VOUNNIDOI ADIUNITUIDD AN IUNINAATNN UDIAUDUUL ,
» . ﬂ?ﬂﬂﬂ/llfgln/l‘ﬂ . JUILTY AINULTY
Deviation Possible Causes Consequence Recommendations ?
Safe Guards L S Rating

No /Less pressure

1. PC2ST/U error

No consequences




v :
LUUMIBUIOUAT B M5 UTLEUANNEGYS 3

UHUA 165 /
= a ¢ o a A F R a 2y aa
HWaMIANH AAITH uazﬂumumsﬂ1!uua1u1uisa&mmamwmaummuazmiﬂizmummmmmﬂn HAZOP
WthEl(Node) F Production (3) eaziden (NOAE DIESCIIPLION) . ...ttt et et ettt et e ettt e e et e e e e
TUTINMINAA(PAramEter) ..........ooovereverrrieriennenns AIAIURU (VAIU) ..o nuumlaunaneay  1102,1104
N 3
ﬂ1§1]531£llu*ﬂ'ﬂlllﬁﬂ\i
{] @ v & o
Y . /o od o WAIMIteInu/ Y Toma | anw | waaws e
VOUNNIOI ADIUNITUIDDI AN IUNNAATNN UDIAUDUUL ,
o } Augu/n by ) FULSY AT
Deviation Possible Causes Consequence Recommendations ?
Safe Guards L S Rating

No /Less level

1. PC2ST error

Same as No/less flow

v .
LUUMIBUIOUAT 1B M5 UTLEUANNE S 3

wamsfanen IanzH aznumumsauiinavlulssaneiensiteduaneamazmsdszdivanuassdeds HAZOP

1120(Node)

TJa38n15Wan (Parameter) FR145T/U, FR1021/FR1021U, TR1021/TR1021U ... A1AIUAN (Value) 5000 kg/hr,180m’/hr,69°C ... suuslaunineay

F Production (4)

57waz1dua (Node Description)...... Circulation T-102T/U of formalin production unit.

WHUA 166 /

1104,1106,1201

No /Less flow

1. Wrong valve line-up
suction & discharge
valve of P-114-1,2T/U,

P-115T/U

1.1 High concentration of
formalin in T-102T/U
possible to generate
paraformaldehyde solid
and cause formalin

production S/D

1.2 FR1021/FR1021U
1.3 TR1021/TR1021U

2. WI-Formalin
Production Section

(Start Up)

a 4
mslszluanuas

Yoar o ¢ o
9 \ ¢ d A nasmstlosn/ 9 Toma | A | waans LAY
VDUNNIDI anIuUNTUNND MM ITUNINANINNN VDI UBDLIUE 4

o . ﬂi‘]Jﬂll/!Lﬁ"lﬁJ . FUII AN
Deviation Possible Causes Consequence Recommendations N

Safe Guards L S Rating

1.1 FR145T/U 1. Valve Check-list 2 3 6 2
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LUUMIBUIOUAT 1B M5 UTLEUANNEES 3

a1 a =) 4 ac
Fuduaseuazmslszfiuanudssdieds HAZOP

WHUA 167 /

Wﬂi&l(Node) F Production (4) eaziden (Node Description)...... concentration system of formalin production unit.........................
oM Inaa(Parameter) ... LC102T/U .......... AINIVY (VAIUE) ......50%. ..o suulaurineay  1104,1106,1201
mslseiiunnudes
Yoart o ¢ o
v , e o a 1ATMIYoINY/ Y Toma | A | waans F2AU
VDUNWIDI ADIUNTUIIADN AN IUNNAATNN VLA UDLUY I
o . ﬂ'JTJﬂll/lLﬁth . UL AIULAY
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating

No /Less flow 3. Level control 1.1 Same as cause 1 1.1 Same as cause 1 1. Annual PM 3 2 6 2

malfunction
(LCV102T/U,
LC102T/U) and fail

close

during S/D period

v .
LUUMIBUIOUAT 1B M5UTLEUANNG S 3

wamsfanen IanzH aznumumsauiinavlulssaneiensiteduaneamazmsdszdivanuassdeds HAZOP

UAUA 168 /

Wﬂi&l(Node) F Production (4) eaziden (Node Description)......... concentration system of formalin production unit ...............c........
. uvusdauvnaay  1104,1106,1201
mslseiiunnude
Yoart o < "
y . ‘e P WAIMiteInu/ M Toma | anw | waaws TEAU
VDUNWIDI ADIUNTUIIADN AN IUNNAATNN VLA UDLUUY 4
o . ﬂ']‘]Jﬂll/lLﬁ"lﬁJ . TUUIN AULAYY
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
No /Less flow 4. Pump stop (P-114- 1.1 Same as cause 1 1.1 Same as cause 1 1. Annual PM 2 3 6 2

1,2T/U, P-115T/U) or

strainer clog

1.2 stand-by pump

during S/D period

2. Routine Clean
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LUUMIBUIOUAT 1B M5 UTLEUANNE S 3

a1 a =) 4 ac
Fuduaeuazmslszfiuanaundssdieds HAZoP

WAUA 169 /

WthEl(Node) F Production (4) eaziden (Node Description)............ concentration system of formalin production unit ...............ccooeeeviiieinnn.e.
Todomanan(Parameter) ... LCI02T/U ................... AAIUN (Value) ......50%. .........oereeen, wuumlaunineay  1104,1106,1201
a =
ﬂ131]53muﬂ'ﬂlllﬁﬂﬂ
Yours o ¢ o
v , e o a 11MINIoInu/ Y Toma | AW | waaws F2AU
VIUNNION ADIUNITUVIDDY AN IUNNAATNN VDI UDUUL ,
o . ﬂ'JUﬂll/lLfgﬂgU . JUIIY AINULTY
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
1.1 LC102T/U 1. Valve Check list 2 3 6 2

No /Less flow

1. Wrong valve line-up
suction & discharge
valve of P-114-1,2T/U,

P-115T/U

1.2 High level at T-
102T/U bottom cause to

formalin production S/D

2. WI-Formalin
production section

(Start up)

v .
LUUMIBUIOUAT 1B M5 UTLEUANNE S 3

wamsfanen IanzH aznumumsauiinavlulssaneiensiteduaneamazmsdszdivanuassdeds HAZOP

1120(Node)

T998n15WaA(Parameter) .... LC102T/U ... ?hmmgu (Value) ...50%

F Production (4)

eaziden (Node Description)

WHUA 170 /

No /Less flow

1. Wrong valve line-up
suction & discharge
valve of P-114-1,2T/U,

P-115T/U

1.2 High level at T-
102T/U bottom cause to

formalin production S/D1

2. WI-Formalin
production section

(Start up)

mslseiiunnude

Yoar o < o
y . ‘e P WAIMsteny/ M Tema | Ay | waans TEAU
UBDUNWIDN ADIUNTUIAD AN IUNNAATNN UDIAUBDLLUS I

o . ﬂ'JUﬂll/lLﬁ"lﬁJ . TUUIN AULAYY
Deviation Possible Causes Consequence Recommendations N

Safe Guards L S Rating

1.1 LC102T/U 1. Valve Check list 2 3 6 2
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1120(Node)

F Production (4)

eaziden (Node Description)

v

v .
LUUMIBUIOUAT 1B M5 UTLEUANNE S 3
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WAUA 171 /

oM Inaa(Parameter) ... LC102T/U .......... ANV (Value) ......... 50%.cveeveveeeeirreienen, wunwlaunangay - 1104,1106,1201
madszdiuanudes
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Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
No /Less level 1. Level of LC102T/U P-114-1,2T/U loss None 1. Annual PM 2 3 6 2

malfunction

suction same as no/less

flow

during S/D period
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Wﬂi&l(Node) F Production (4) eaziden (Node Description)...... Absorption column...................
TJo38MInaa(Parameter) ....... LC102T/U,FR1021/FR1021U ....... ANIVAN (Value) ... 50%, 180 m'/hr.......... suusaunanomy  1104,1106,1201
mslseiiunnude
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Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating

No /Less level 2. Flooding in Same as high flow 1.1 same as high flow None 2 3 6 2

T-102T/U column
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Wﬂi&l(Node) F Production (5) eaziden (Node Description)......... RG gas to R-101T/U of formalin production unit
TJo38MInaa(Parameter) ....... FCI62T/U. ..o ANIVAN (Value) ......... 1000 NI/C. ... wuumlaunineay
1104,1106
madszdinanudes
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Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
No /Less flow 1. FC162T/U mal- High temperature at 1.1 R-101T/U interlock 1. Annual PM 2 3 6 2
function R-101T/U and possible to | S/D during S/D period

R-101T/U explosion

y .
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WHUA 174/

wamsfne IanzH taznumumsauivavlulssaneiemssiduanasazmsdszdivanu@dssdieds HAZOP

WU2W(Node)  F Production (5) 3100821009 (Node Description)............ RG gas to R-101T/U of formalin production unit ............c..cccoeeuneenne.
TJ939MINaA(Parameter) ....... B-162T/U oo ANIVAN (Value) ......... Normal run................... suulaunineay  1104,1106
madsziiuanudes
{] o v & %
” . . o a WAIMIteIny/ M Tema | A | waans TTAU
UVBUNWIDON AnIUNTUIIAD HANIUNINAATNN VDA UBDLUY 4
o ) Augu/d by ) UL ANUITY
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
No /Less flow 2. B-162T/U trip due to Formalin process S/D | 1.1 Interlock S/D 1.2 1. Annual overhaul 2 3 6 2
mechanical and eletrical monthly vibration check mechanical and

fault electrical part
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WthEl(Node) F Production (5) eaziden (Node Description)............ formalin production unit................
ﬂilﬁ’ﬂﬂﬁwaﬂ(])arameter) .TC101T/U,TR1011/TR101 lU,TR1012/TR1012U,TR1013/TR1013U/..ﬂ'1ﬂ’J‘Uﬂll (Value) ...... 665°C..iiiian, uvuudauvinaay 1 104,1106
mslseiiunnudes
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VDUNWIDI ADIUNTUIIADN AN IUNNAATNN VDLAUDLIUE I
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Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
No /Less flow 3. Wrong valve line-up | same as cause 1. 1.1 TC101T/U 1. Valve 2 2 4 2
1.2 TR1011/TR1011U check list

1.3 TR1012/TR1012U
1.4 TR1013/TR1013U
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1120(Node)

T998n15WaA(Parameter) ...

F Production (5)

WHUA 176 /
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Y ) .. i wmasmsdesniy N .
VIUNNION ADIUNITUDIDDY AN IUNINAATNN VDI UDUUL FUILTI ﬂ’;‘mgﬁﬂq

aauau/ud !
Deviation Possible Causes Consequence Recommendations L S Rating
Safe Guards
No /Less level No possible cause None None None
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wamsfanen IanzH aznumumsauiinavlulssaneienssteduanasazmsdszdivanuassdeds HAZOP

WthEl(Node) F Production (6) eaziden (Node Description)............ Flare stake of production unit................ccooeeuveenneennn.e.
TJadon13Wan(Parameter) ... HC102T/U...... MAIUAN (Value) ..MV 100%...................... nuumlauvaneay  1106,1612
mslseiiunnudes
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Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
No /Less flow 1. HC102T/U Possible fire and None 1. Annual PM 2 3 6 2
malfunction explosion from lighting during S/D period

or hot surface
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wamsfanen IanzH aznumumsauiinavlulssaneiensiteduaneamazmsdszdivanuassdeds HAZOP

WthEl(Node) F Production (6) eaziden (Node Description)......... Valve line up of formaline production unit............
To3unsnan(Parameter) ... Valve lineup ............. MAVAYY (Value) ............ Valve Check list ................ wuumlaunaneay  1106,1612
mslseiiunnude
Yoart o ¢ o
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Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
No /Less flow 2. Wrong valve line-up | Same as cause 1. None 1. Valve Check list 2 2 4 2
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Wﬂi&l(Node) F Production (6) eaziden (NOAE DIESCIIPLION) . .. ettt ettt e et et e et et et et et et e s
TUTINMINAA(PAramEter) ..........ooovereverrrieriennenns AIAIURU (VAIU) ..o nuumlaunaneay  1106,1612
mslseiiunnudes
Yoart o < "
v , e o a 1AIMIYoINY/ Y Toma | A | waans F2AU
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Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
No /Less level No possible cause None None None
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#120(Node)  F Production (1) FIUDLIDURA (NOAE DESCIIPLON). ..+ ere e eeee et e et et e e e oot et et e et e ettt ettt
TUTINMIHAA(PArameter) ..........ooovereverrrinireneenns AIADURU (VAIU) .o wuulauvangay  1101,1103
a B
ﬂﬁ‘]Ji:iLlluﬂ'ﬂlllﬁfN
Yoar o o
v , e A 11IMIteany/ ” Toma | AW | waans F2AU
VBUNNIDON ADIUNITUIDDI AN IUNINAATNN VDIAUDUUL 4
o . Augun by , JUIT AN
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
Part of flow No wrong None None None

concentration
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#1120(Node)  F Production (1) 310021989 (Node DYoo) L PSPPIt
TUTINIHAA(PAramEter) ..........oveverreeeeiierieeens AIADURU (VAIU) .o wuuwlauvaneay  1101,1103
madssiiuanudes
Yourt o o
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Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
Reverse flow No possible cause None None None
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1J998n15Wan (Parameter)
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Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
Reverse flow No possible cause None None None
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WthEl(Node) F Production (3) eaziden (Node Description)...2S outlet V-153T/U of formalin production unit..................ccceeeuveinienneann.
1998n15HaA (Parameter) .SV153-1,2T/U,PRI53T/U.......... AMAIURN (Value) ......3 kg/em’, 2 kg/om’........ooovvrrenn, uwnunlauvanemy  1102,1104
mslseiiunnudes
Yoart o < "
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Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating

Reverse flow 1. Close outlet valve to | High pressure of 1.1 SVI153-1,2T/U 1. Valve check list 2 3 6 2

28

V-153T/U and high
temperature of R-101T/U

possible to process S/D

1.2 PR153T/U alarm H,
HH

2. Check list before
S/u
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WthEl(Node) F Production (4) eaziden (Node Description)......... Formalin production unit...................
1998 15Wan (Parameter) ....... FRI45T/U.......... ANV (Value) upuutlauviuneay 1104,1106,1201
mslseiiunnude
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Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating

Reverse flow

level of LC102T/U

Level T-102T/U high

1.1 FR145T/U alarm

PLLLL
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Wﬂi&l(Node) F Production (5) eaziden (NOAE DIESCIIPLION) . ... et ettt e e et et e ettt e et et et e s
TUTINMINAA(PAramEter) ..........ooovereverrrieriennenns AIAIURU (VAIU) ..o nuumlaunaneay  1104,1106
mslseiiunnudes
Yoart o < "
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Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
Reverse flow No possible cause None None None
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Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
Reverse flow No possible cause None None None
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Wﬂi&l(Node) F Production (1) eaziden (NOAE DIESCIIPLION) . ... et ettt e e et et e ettt e et et et e s
TUTINMINAA(PAramEter) ..........ooovereverrrieriennenns AIAIURU (VAIU) ..o wuuwlauvaneay - 1101,1103
mslseiiunnudes
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Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
Miscellaneous No possible cause None None None
S/D or S/U
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wamsfanen IanzH aznumumsauiinavlulssaneiensiteduaneamazmsdszdivanuassdeds HAZOP

1120(Node)

F Production (2)

eaziden (Node Description)

UAUA 188 /

ﬂi]ﬁﬁ’flﬂﬁwaﬁ(}’arameter).. FC131T/U,TC101T/U,TR1011,TR1011U/TR1012,TR1012U/TR1013,TR1013U.. ?i’lﬂTUﬂll (Value) 3000 kg/hr,665°C.LLiJ‘]JLLﬂauWiﬂEJm"U1 103,1104
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Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
Miscellaneous 1. Too fast air and R-101T/U explosion 1.1 FC131T/U 1. Operation 1 4 4 2
S/D or S/U MeOH feed 1.2 TC101T/U Control of
1.3 TR1011/TR1011U/ Formalin

1.4 TR1012/TR1012U

1.5 TR1013/TR1013U

Production S/U
2. Emergency
Response Plan
and Drill at least

once a year




v .
LUUMIFUIOUAT LM UsLEUANUE S 3

v '

wamsfanen IanzH aznumumsauiinavlulssaneienssteduanasazmsdszdivanuassdeds HAZOP

WAUA 189 /

Wﬂi&l(Node) F Production (2) eaziden (Node Description)...... Heater lifting of formalin production unit.....................coeeenes
199815 HaA(Parameter) ....... Heater lifting. ...... AINIVAN (Value) ...Safety condition ............. wuuauvinemy  1103,1104
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Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
Miscellaneous Operation difficulty Accident from nitrogen 1.1 Extend nitrogent 1. WI-Formalin 2 3 6 2
S/D or S/U during heater lifting flexible hose struck with | pipeline to shorten flexible Production Section
support, MeOH release to | hose (Start Up)

outside and cause fire
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Wﬂi&l(Node) F Production (3) eaziden (Node Description)

1998 15Wan (Parameter) ...
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Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
Miscellaneous No possible cause None None None

S/D or S/U




WansANH %Lﬂi1$1fi uaz*ﬂumumsﬁ1nﬁua1u1uisaa1u!ﬁen1i

1120(Node)

F Production (4)

v

v .
LUUMIBUIOUAT LM UTLEUANNT S 3

a1 a =) v as
Fuduaseuazmsdsziiunnu@dssdieds HAZoP

WAUA 191 /

TUTINMINAA(PAramEter) ..........ooovereverrrieriennenns AIAIURU (VAIU) ..o suulaunaneay  1104,1106,1201
madszdiuanudes
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Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating

Miscellaneous No possible cause None None None
S/D or S/U
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F Production (5)
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Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
Miscellaneous No possible cause None None None

S/D or S/U
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Wﬂi&l(Node) F Production (6) Jaziden (Node Description)...... Flare stake of production unit ...................
Todnsnan(Parameter) ....HC102T/U.......... AN (Value) ......MV100%.............. wuumlauvaneay  1106,1612
mslseiiunnudes
Yourt o ¢ o
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Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
Miscellaneous 1. HC102T/U Possible fire and explosion | 1. Lighting rod near 1. Annual PM 2 3 6 2
S/D or S/U malfunction from lighting or hot equipment during S/D period
surface

v .
LUUMIBUIOUAT 1B M5UTLEUANNG S 3
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Wﬂi&l(Node) F Production (2) eaziden (Node Description)...... Gas mixture of formalin production unit..........
TJ938n15Wan(Parameter) ....Ratio air/MeOH.............. ANIVAY (Value) ......0.6 Nm'/kg. ............ wvulaunanomy  1103,1104
mslseiiunnude
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Deviation Possible Causes Consequence Recommendations
Safe Guards L S Rating
1.1 TC101T/U alarm H, HH 1. Emergency 1 4 4 2

Flow 1. Wrong gas mixture possible R-101T/U

. . . 1.2 FC131TU alarm H, HH
Wrong Concentration ratio explosion Response Plan and
1.3 rupture disc

1.4 TR1011/TRI011U,
TRI012/TR1012U, year
TR1013/TR1013U alarm H,

HH

Drill at least once a
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Wﬂi&l(Node) F Production (4) eaziden (Node Description)......... formalin production unit....................
1938 13WaA(Parameter) ... Formalin concentration....... AN (Value) ............ 45%...ccenn. wuumlaunneay  1104,1106,1201
mslseiiunnudes
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Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating

Flow 1. Too high gas flow Paraformaldehyde solid None 1. Sampling 2 3 6 2

Wrong Concentration

rate from R-101T/U

in T-102T/U and possible
to formalin production

unit S/D

bottom/middle of
T-102T/U to
determine formalin

concentration
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Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
Flow No possible cause None None None

Wrong Concentration
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Wﬂi&l(Node) F Production (6) eaziden (NOAE DIESCIIPLION) . ... et ettt e e et et e ettt e et et et e s
TUTINMINAA(PAramEter) ..........ooovereverrrieriennenns AIAIURU (VAIU) ..o nuumlaunaneay  1106,1612
mslseiiunnudes
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o . ﬂ']ﬂﬂll/llﬁ"lsﬂ . TUUIN AULAYY
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
Flow No possible cause None None None

Wrong Concentration
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LUUMIBUIOUAT 1B M5UTLEUANNG S 3

wamsfanen IanzH aznumumsauiinavlulssaneiensiteduaneamazmsdszdivanuassdeds HAZOP

1120(Node)

1998 15Wan (Parameter) ...

F Recovery (1)

UAUA 198 /

madszdiuanudes
Yoar o < o
” , e v A WnInstlesni/ Y Toma | AN | waans AU
UBDUNWIDN aADIUNITUAD AN IUNNAATNN UDIAUBDLLUS I
o . ﬂ']‘]Jﬂll/lLﬁ"lsU . TUUIN AULAYY
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
Flow No possible cause None None None

Contaminate
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1120(Node)

F Recovery (2)

v

v :
LUUMIBUIOUATIBLE M5 UTLEUANNEYS 3

a1 a =) 4 ac
Fuduaseuazmslszfiuanudssdieds HAZOP

WAUA 199 /

TUTINMINAA(PAramEter) ..........ooovereverrrieriennenns AIAIURU (VAIU) ..o suulauraneay  1201,1205,1207,1209,1306
madszdiuanudes
Yoar o ¢ o
y . ‘o oo a nAsMsteny/ M Tema | AW | Haans FEAU
UBDUNWIDN ADIUNITUIIAD AN IUNNAATNN UDIAUBLLUS I
o . ﬂ']‘]Jﬂll/Uﬁ"lsU . TUUIN AULAYY
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
Flow No possible cause None None None
Contaminate

v .
LUUMIBUIOUAT 1B M5UTLEUANNG S 3

wamsfanen IanzH aznumumsauiinavlulssaneiensiteduaneamazmsdszdivanuassdeds HAZOP

1120(Node)

1998 15Wan (Parameter) ...

F Recovery (3)

WAUA 200 /

madszdinanudes
Yoar o < o
” , e v A WnInstlesni/ Y Toma | AN | waans AU
UBDUNWIDN aADIUNITUAD AN IUNNAATNN UDIAUBDLLUS I
o . ﬂ']‘]Jﬂll/lLﬁ"lsU . TUUIN AULAYY
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
Flow No possible cause None None None

Contaminate
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v

v .
LUUMIBUIOUAT LM UTLEUANNT S 3

a1 u a =) Y ad
Fuwuanesazmslsziiunnudssdieds HAZoP

WHUA 201 /

Wﬂi&l(Node) F Recovery (4) Jeazidn (NOAE DESCTIPLION) ... ¢ ettt et et ettt e et e et e et et et et et e e et e e
TUTINMINAA(PAramEter) ..........ooovereverrrieriennenns AIAIURU (VAIU) ..o nuumlaunaneay  1209,1210
mslseiiunnudes
Yoart o < "
v , e o a 1ATMIYoINY/ Y Toma | A | waans FEAU
VDUNWIDI ADIUNTUIIADN AN IUNNAATNN VLA UDLUY I
o . ﬂ']‘]Jﬂll/Uﬁ"lsU . TUUIN AULAYY
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating

Flow No possible cause None None None
Contaminate

v .
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wamsfanen IanzH aznumumsauiinavlulssaneiensiteduaneamazmsdszdivanuassdeds HAZOP

1120(Node)

1998 15Wan (Parameter) ...

F Recovery (1)

WHUA 202 /

madszdiuanudes
Yoar o < o
y . o P WAIMsteny/ M Tema | Ay | waans TEAU
UBDUNWIDN ADIUNTUAD AN IUNNAATNN UDIAUBDLLUS I
o . ﬂ']ﬂﬂll/llﬁ"lsﬂ . TUUIN AULAYY
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
Miscellaneous No possible cause None None None

Human factor
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1120(Node)

F Recovery (2)

v

v .
LUUMIBUIOUAT LM UTLEUANNT S 3

a1 a =) 4 ac
Fuduaseuazmslszfiuanudssdieds HAZOP

WAUA 203 /

TUTINMINAA(PAramEter) ..........ooovereverrrieriennenns AIAIURU (VAIU) ..o wuulauraneay 1201, 1205, 1207, 1209,
1306
madszdinanudes
%IJ o v & o
Y . . oo a WAIMIleny/ M Tema | A | Haans )
UBUNWIDN aAnIUNTUIAD AN IUNNAATNN VDI UBLLUS I
o ' aaunu/ud , JUNT ANUIFLS
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
Miscellaneous No possible cause None None None

Human factor

v .
LUUMIBUIOUAT 1B M5UTLEUANNG S 3

wamsfanen IanzH aznumumsauiinavlulssaneiensiteduaneamazmsdszdivanuassdeds HAZOP

1120(Node)

1998 15Wan (Parameter) ...

F Recovery (3)

WHUA 204 /

a B
ﬂﬁﬂi?ﬁmuﬂ'ﬂﬂlﬁﬂﬂ
Yoar o o
Y . /o o A WAIMiteIni/ M Toma | anw | waaws TEAU
VIUNNION ADIUNITUDIDDY AN IUNINAATNN VDI UDUUL ,
o . ﬂ'JTJﬂll/lLfg{llgU . TUUIN ALY
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
Miscellaneous No significant cause None None None

Human factor
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v

v .
LUUMIBUIOUAT 1B M5 UTLEUANME S 3

a1 a =) 4 ac
Fuduaseuazmslszfiuanudssdieds HAZOP

WAUA 205 /

Wﬂi&l(Node) F Recovery (4)
TUTINMINAA(PAramEter) ..........ooovereverrrieriennenns AIAIURU (VAIU) ..o nuumlaunangay 1209, 1210
a B
ﬂﬁﬂimlluﬂ'ﬂlllﬁﬂﬂ
Yoar o ¢ o
Y . /o o o WAIMsleny/ M Tema | Ay | waans TEAU
VIUNNION ADIUNITUVIDDY AN IUNNAATNN VDI UDUUL ,
o . ﬂ'J‘]Jﬂll/lLfg{llgU X JULIN ALY
Deviation Possible Causes Consequence Recommendations
Safe Guards L S Rating
Miscellaneous No significant cause None None None

Human factor

v .
LUUMIBUIOUAT 1B M5UTLEUANNG S 3

wamsfanen IanzH aznumumsauiinavlulssaneiensiteduaneamazmsdszdivanuassdeds HAZOP

310az1den (Node Description)...... Flexible hose D-241T/U/W rupture of formalin recovery unit............

WHUA 206 /

Wﬂi&l(Node) F Recovery (1)
1199815180 (Parameter) ..FC280F/FC280FU/FC280FW,LC280T/U.. ﬂ'1ﬂT]Jﬂ§J (Value) ...11 m3/hr, 50%....... uvuaurinemy 1205, 1207, 1208
a B
msdsziiunnunde
Yoa o < o
y . ‘e P MaIMslaIny/ Y Tema | Ay | waans TEAU
UBDUNWIDN aADIUNITUAD AN IUNNAATNN VDI UDLIUS 4
o . ﬂ'J‘]J?]lJ/LLﬁNl‘U i TUUIN AULAYY
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
Miscellaneous 1. Flexible hose from Formaldehyde expose to 1.1FC280F,FC280FU,FC2 1. Routine patrol 2 3 6 2
Leak/rupture D-241T/U/W rupture atmosphere 80FW alarm PL, LL check

1.2 LC280T/U/W alarm

PL,LL
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1120(Node)

1998n15WaA(Parameter) ... T-280T/U/W

F Recovery (1)

v

Jeazidn (Node Description)...... Bottom T-280T/U/W corrode

v .
LUUMIBUIOUAT LM UTLEUANNT S 3

a1 a =) 4 ac
Fuduaseuazmslszfiuanudssdieds HAZOP

WHUA 207 /

FhﬂTUﬁlll (Value) ... Material specification SUS329.... wuusdaurineay 1205, 1207, 1208

a 4
msdsziiunnundes
Yoar o < o
y . . oo a nAsMsteny/ M Tema | AW | Haans FEAU
UBDUNWIDN ADIUNTUIIAD AN IUNNAATNN UDIAUBLLUS 4
» . mmu/uﬁ'"lm ) JULTY AN
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
Miscellaneous 2. Bottom of T- Formalin expose to 1.1 Material specification 1. Annual thickness 2 3 6 2
Leak/rupture 280T/U/W corrode due | atmosphere and possible | (SUS329) inspection

to high concentration of

organic acid

to process S/D

v .
LUUMIBUIOUAT 1B M5UTLEUANNG S 3

WAUA 208 /

wamsfanen IanzH aznumumsauiinavlulssaneiensiteduaneamazmsdszdivanuassdeds HAZOP

#20(Node)  F Recovery (2) 310az1d0a (Node Description)...Steam supply E-244T/U/W of formalin recovery unit...........................
T998MIHAN(Parameter) ....FC244T/U/W..... A1AIUAN (Value) ......11.0 T/hr............ wuyslaunnemy 1201, 1205, 1207, 1209, 1306
madszdinanudes
{] @ v o
Y . ‘e o A WAIMIteInu/ M Tema | A | wadns FEAU
VOUNNIDOI ADIUNITUIDD AN IUNINAATNN UDIAUDUUL r
» . ﬂ?ﬂﬂﬂ/llfglmlﬁ] X JUILTY ALY
Deviation Possible Causes Consequence Recommendations ?
Safe Guards L S Rating
Miscellaneous 1. FCV244T/U/W Loss steam and possible 1.1 FC244T/U/W alarm 1. Redundant of 2 3 6 2
Leak/rupture flange leak to process S/D LLL FCV244T or by-

pass line
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Jeazidn (Node Description)...Bottom line T-280T/U/W of formalin recovery unit

v .
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dw L a =) 4 ac
Fuduaseuazmslszfiuanudssdieds HAZOP

WAUA 209 /

Wﬂi&l(Node) F Recovery (2)
11998n15HaA (Parameter) ....PHC283/PHC283U/PHC283W, line pipe... fhmmgu (Value) ...pH 3, Material SUS316.... unvutlauvinemy 1201, 1205, 1207, 1209, 1306
Mylsziiunnude
Yoar o ¢ o
y . ‘o oo a nAsMsteny/ M Tema | AW | Haans FEAU
UBDUNWIDN ADIUNITUIIAD AN IUNNAATNN UDIAUBLLUS 4
o . ﬂ']‘]Jﬂll/UﬁmlsU . TUUIN AULAYY
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
Miscellaneous Bottom line of Formalin expose to 1.1 PHC283/PHC283U 1. Inspect thickness 2 3 6 2
Leak/rupture T280T/U/W corrode atmosphere /PHC283W during S/D period
1.2 Material Specification

caused by formic acid

v .
LUUMIBUIOUAT 1B M5UTLEUANNG S 3

wamsfanen IanzH aznumumsauiinavlulssaneienssteduaneasazmsdszdinanuassdeds HAZOP

WAHUA

210 /

Wﬂi&l(Node) F Recovery (3)
1998 15Wan (Parameter) ...
a B
msdsziiunnunde
Yoar o < o
Y , ve I 1asMsteany/ Y Toma | AW | waaws F2AU
UBDUNWIDN aADIUNITUAD AN IUNNAATNN UDIAUBDLLUS 4
o . ﬂ']‘]Jﬂll/lLﬁ"lsU . TUUIN AULAYY
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
Miscellaneous No significant cause None None None

Leak/rupture
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wamsfanen IanzH aznumumsauiinavlulssaneien sy uanauazmsdszdivanudssdeis HAZOP

WHUA 211 /

Wﬂi&l(Node) F Recovery (4) Jeazidn (Node Description)...... Flange leak of formalin recovery unit.....................
11998n15HaA (Parameter) ....Material, gasket. ... ﬂ'WITUﬁ]lI (Value) ...Material and gasket anti corrode ............. wuuauvine]my 1209, 1210
a B
msdsziiunnundes
Yoar o ¢ o
Y , ve A WasMsteany/ Y Toma | AW | waaws F2AU
UBDUNWIDN ADIUNITUIIAD AN IUNNAATNN UDIAUBLLUS 4
o . ﬂ']‘]Jﬂll/lLﬁ"lﬁJ . TUUIN AULAYY
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
Miscellaneous 1. Flange leak Formalin 40% expose to 1.1 Material specification 1. Operator patrol 2 3 6 2
Leak/rupture atmosphere and gasket specification check

v :
HUUMIFUIUATIBaEM5UeuANNET S 3

WHUA 212 /

wamsfanen IanzH aznumumsauiinavlulssaneiensiteduaneamazmsdszdivanuassdeds HAZOP

#20(Node)  F Recovery (1) 310az1d0a (Node Description)...Heat souce supply E281T/U/W of formalin recovery unit...................
TJadon15Wan(Parameter) FC281T/U/W.......... ANIVAY (Value) ...5400 Nm/AL........ooveereeerrerennnnn, suusauvangmy 1205, 1207, 1208
matlsziiunnuidos
EY @ v & o
dounnios AnuUMsnias mamaalinaa N uasnadosiv/ dorauouny Tomat | aowi | wadw imj
Deviation Possible Causes Consequence ﬂ]ﬂﬂll/ufﬂﬁj Recommendations Ehaih HEL
Safe Guards L S Rating
1.1TR2801,TR2801U,
Less temperature 1. No/less flow of E- Flooding of T-280T/U/W | TR2801W 1. WI-Formalin 2 3 6 2
281T/U/W tube side possible to loss /TR28024,TR28024U/TR2 Recovery Section
(Heat souce of T- production and tray 8037,TR28037U (Start UP and
280T/U/W) damage alarm PL, LL, Ordinary
1.2 FC280R,FC280RU Operation)
alarm PL, LL
1.3 LC285T/U/W
alarm PL, LL
1.4 FC281T/U/W
alarm PL, LL
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wamsfne IanzH taznumumsauivavlulssaneiemssteduanasazmsdszdiuanuaesdeds HAZOP

1128(Node)

1J998n15Wan (Parameter)

F Recovery (1)

WHUA 213 /

madssiiuanudes
%’_] o o o
” . . oo o WAIMIteIny/ Y Toma | ANY | HAdWS AU
VBUNNID aAnIUNITUAD AN ITUNINANINNN UDIAUBDLIUT 4
o ) ﬂ’JiJﬂll/lLfsﬂ“U : TUUT ANULFBY
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating

Less pressure

Same as No/less flow

(No new cause)

v .
HUMsTUoUAT oAz MsUsziiunudes 3

wamsfne IanzH taznumumsauivavlulssaneiemssteduanasazmsdszdiuanuaesdeds HAZOP

1128(Node)

1J998n15Wan (Parameter)

F Recovery (2)

WHUA 214 /

...................................... ANV (VAIUC) ..o HUUL @ UWINGI@Y 1201, 1205, 1207, 1209, 1306
a 4
msdsziiunnunde
Yoar o < o
y . . P WAIMsteny/ M Tema | Ay | waans TEAU
UBDUNWIDN aADIUNITUAD AN IUNNAATNN UDIAUBDLLUS I
o . ﬂ']‘]Jﬂll/lLﬁ"lsU . JULT AN
Deviation Possible Causes Consequence Recommendations N
Safe Guards S Rating

Less temperature

Same as cause 4 of

No/Less flow
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v

v .
LUUMIBUIOUAT 1B M5 UTLEUANNE S 3

a1 a =) 4 ac
Fuduaeuazmslszfiuanundssdieds HAZoOP

WHUA 215 /

#120(Node)  F Recovery (2) 310az190a (Node Description)...Steam supply to E-244T/U/W less flow..............
TJ998MIHAN(Parameter) ... .FC244T/U/W....... MAIAY (Value) ...11.0 T/hr............ wvyslaunangay 1201, 1205, 1207, 1209, 1306
madszdinanudes
{] @ v o
Y . /o P WAIMIteInu/ Y Toma | anw | waaws e
VOUNNIOI ADIUNITUIDDI AN IUNNAATNN UDIAUDUUL I
» . ﬂ'lllﬂll/llfglml‘ﬂ . JUILTY AIULTY
Deviation Possible Causes Consequence Recommendations ?
Safe Guards L S Rating
1. FC244T/U/W Low distillation 1.1 TR2401,TR2401U, 1. Annual PM 2 3 6 2

Less pressure

malfunction (Less

flow)

efficiency of T-
240T/U/W possible to
decrease productivity of

Formalin production

TR2401W/TR2403,TR240
3U,TR2403W/TR240T/U/

W alarm PL, LL

during S/D period

v .
LUUMIBUIOUAT 1B M5 UTLEUANNE S 3

wamsfanen IanzH aznumumsauiinavlulssaneiensiteduaneamazmsdszdivanuassdeds HAZOP

1120(Node)

T998n15WaA(Parameter) ...

F Recovery (3)

WHUA 216 /

wuulauninemy 1207, 1208, 1210

a B
ﬂﬁ‘].]i?illluﬂ'ﬂlllﬁﬂﬂ
Yourt o ¢ "
Y . /o o A WAIMIteInu/ Y Toma | anw | waaws e
VOUNNIDOI ADIUNITUVIDDY AN IUNINAATNN UDIAUDUUL ,
» . ‘ﬂ'ﬂ_lﬂll/llfglmlﬁ] . JUILTY ALY
Deviation Possible Causes Consequence Recommendations ?
Safe Guards L S Rating
Less temperature No significant cause None None None
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v '

wamsfanen IanzH aznumumsauiinavlulssaneienssteduanasazmsdszdivanuassdeds HAZOP

WHUA 217 /

WthEl(Node) F Recovery (3) eaziden (NOAE DIESCIIPLION) . ..ttt ettt e e et e et et et et et e e e s

990N HAA(Parameter) ...............cveeeveeeeeeeenn,

AIAIURU (VAIU) ..o nuulauraneay 1207, 1208, 1210

. , . e nasmstloasus )
VOUNNIOI ADIUNITUIDDI AN IUNNAATNN UDIAUDUUL
ﬂ’JUﬂN/!LfsﬂﬁJ
Deviation Possible Causes Consequence Recommendations
Safe Guards

Toma

mslszfiunudos

ANy | wadng s

FULS ATEe
S Rating

Less pressure Same as No/less flow

v .
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wamsfanen IanzH aznumumsauiinavlulssaneiensiteduaneamazmsdszdivanuassdeds HAZOP

WHUA 218 /

#120(Node)  F Recovery (4) 57waz1dua (Node Description)...... CW supply to E-252T/U/W of formalin recovery unit...............
ﬂi]i{lﬂﬁwaﬁ(])arameter) .TR2501/TR2501U/TR2501W,TR252R/TR252RU/TR252RW.... FhﬂTUﬁlll (Value) ...... 69°C ,59 °C.. suyulaunineay 1209, 1210
madszdinanudes
| @ v @
Y . ‘e o A nasmitloain/ M Toma | anw | waaws FEAU
VOUNNIDOI ADIUNITUIDD AN IUNINAATNN UDIAUDUUL r
» . ‘ﬂ'ﬂ_lﬂll/llfglmlﬁ] . JUILTY ALY
Deviation Possible Causes Consequence Recommendations ?
Safe Guards L S Rating
Less temperature 1. Too much of T-250T/U/W block due to 1.1 1. WI-Formalin 2 3 6 2
CW supply to | paraformaldehyde TR2501,TR2501U,TR | Recovery Section
E-252T/U/W reaction 25001W alarm PL, LL

1.2TR252R,TR252RU
,TR252RW alarm PL,

LL
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WthEl(Node) F Recovery (4)

v

v .
LUUMIBUIOUAT 1B M5 UTLEUANNE S 3

a1 a =) Y as
Fuduaseuazmslsziiunnudssdieds HAZoP

57waz1dua (Node Description)...... Steam tracing line to T-250T/U/W of formalin recovery unit

TJa38n15Wan(Parameter) .. TR2501/TR2501U/TR2501 W, TR250T/U/W..... A1AUAN (Value) ...69°C, 58°C ... unumilauwnmnemy 1209, 1210

WAUA 219 /

a 4
mslszuanuas

EY @ v @
Y . /o P nasmstloain/ Y Toma | anw | waaws e
VOUNNIOI ADIUNITUIDDI AN IUNNAATNN UDIAUDUUL ,
. . ﬂ'mﬂ“/llfsﬂ‘“ X TUUN ALY
Deviation Possible Causes Consequence Recommendations ?
Safe Guards L S Rating
1.1 1. WI-Formalin 2 3 6 2

Less temperature

No steam tracing of
delivery line to T-

250T/U/W

T-250T/U/W block due to
paraformaldehyde

reaction

TR2501/TR2501U/TR
2501W alarm PL, LL
1.2 TR250T/U/W

alarm PL, LL

Recovery Section

v .
LUUMIBUIOUAT 1B M5 UTLEUANNE S 3

wamsfanen IanzH aznumumsauiinavlulssaneiensiteduaneamazmsdszdivanuassdeds HAZOP

WthEl(Node) F Recovery (4)

T998n15WaA(Parameter) ...

WHUA 220 /

suuulaunineay 1209, 1210

) '
VDUNWIDI

Deviation

7 o
ADIUNMTUIIADN

Possible Causes

mgmsaiinaan

Consequence

masmstleary
muguad

Safe Guards

{l'amuauuz

Recommendations

a 4
mslszuanuas

Toma

Y

FHUI

S

Waan

L4
5 LA
AN

Rating

Less pressure

No significant cause
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LUUMIBUIOUAT LM UTLEUANNT S 3

wamsfanen IanzH aznumumsauiinavlulssaneienssteduanasazmsdszdivanuassdeds HAZOP

57waz1dua (Node Description)...... Formalin feed to T-280T/U/W of formalin recovery unit

WHUA 221 /

Wﬂi&l(Node) FRecovery (1)  91902188A (Node Description)......Formalin feed to T-280T/U/W of formalin recovery unit................
11998n15HaA (Parameter) ...FC280F/FC280FU/FC280FW, LC280T/U/W... fhfﬂm}ll (Value) ...11.0 m’/hr , 50%..........c......... uvumlauvanemy 1205, 1207, 1208
madszdinanudes
EY @ o @
Y . /o P nasmstloain/ Y Toma | anw | waaws e
VOUNNIOI ADIUNITUIDDI AN IUNNAATNN UDIAUDUUL I
» . ‘ﬂ’n_lﬂll/llfglml“!] . JUILTY AIULTY
Deviation Possible Causes Consequence Recommendations ?
Safe Guards L S Rating
More flow 1. FC280F malfunction | Flooding in T-280T 1.1 1. Annual PM during 2 3 6 2
possible to loss FC280F/FC280FU/FC | S/D period
production 280FW alarm
PH,HH,PL, LL
1.2 LC280T/U/W
alarm PH, HH,PL,LL

WanSANH %Lﬂi1$1fi uaz*ﬂumumsﬁ1nﬁua1u1uisaa1u!ﬁen1i

v

57waz1dua (Node Description)...... Flow reflux T-280T/U/W of formalin recovery unit

v .
LUUMIBUIOUAT 1B M5UTLEUANNG S 3

a1 a =) 4 ac
Fuduaseuazmslszifiuanundssdieds HAZOP

WHUA 222 /

Wﬂi&l(Node) FRecovery (1)  91902188A (Node Description)......Flow reflux T-280T/U/W of formalin recovery unit...........................
938 13WaA(Parameter) ....FC280R/FC280RU/FC280RW..........oovovreieiiiirinnen ANIVAN (Value) .....10.0 m/hr.......o.ooveenn wuvmlaunanaay 1205, 1207,
1208
mMyllsziiunnude
Yoart o ¢ o
y . ‘e P WAIMsteny/ M Tema | Ay | waans TEAU
UBDUNWIDN aADIUNITUAD AN IUNNAATNN UDIAUBDLLUS 4
o . ﬂ']‘]Jﬂll/lLﬁ"lﬁJ . TUUIN AULAYY
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
More flow 2. High temperature of 1.1 LC285T/U/W 1. Annual PM during 2 3 6 2
FC280R,FC280RU,FC | TC280T/U/W possible to alarm PL, LL S/D period
280RW malfunction loss efficiency of T-280T 1.2 TC280T/U/W

alarm PH, HH
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v

v :
UM FUIB AT M5UsEuANNTee 3

a1 a =) 4 ac
Fuduaseuazmslszfiuanudssdieds HAZOP

WHUA 223 /

WthEl(Node) F Recovery (1) eaziden (Node Description)...... Heat source to E-281T/U/W of formalin recovery unit.....................
TJ938n13Waa(Parameter) ....FC281T/U/W....... ANIVAY (Value) ......5400 Nm'/hr................... suulauraneay 1205, 1207, 1208
madszdinanudes
{] @ v o
Y . /o P WAIMIteInu/ Y Toma | anw | waaws e
VOUNNIOI ADIUNITUIDDI AN IUNNAATNN UDIAUDUUL I
o ) Augu/n by } JULTY RRRFIGEN
Deviation Possible Causes Consequence Recommendations ?
Safe Guards L S Rating
More temperature 1. Too high heat source | High temperature of T- 1.1 1. WI-Formalin 2 3 6 2
due to FC281T/U/W 280T/U/W column FC281T/U/Walarm Recovery Section
malfunction possible to low formalin PH, HH (Ordinary Operation)

quality

1.2TR2801/TR2801U/
TR2801W,TR28024/T
R28024U/TR28024W,
TR28037/TR28037U/
TR28037W,
TC280T/U/W alarm

PH, HH

v .
LUUMIBUIOUAT 1B M5 UTLEUANNE S 3

wamsfanen IanzH aznumumsauiinavlulssaneiensiteduaneamazmsdszdivanuassdeds HAZOP

WHUR 224 /

WthEl(Node) F Recovery (1) eaziden (NOAE DIESCIIPLION) . ...ttt ettt e et e et e et et et et et e e s
1998 15Wan(Parameter) ... suusdauruneay 1205, 1207, 1208
a a
ﬂ1§1]§31£lluﬂ'ﬂlllﬁﬂﬂ
Yoar o ¢ o
v . /o od o WAIMIteInu/ Y Toma | anw | waaws e
VOUNNIDOI ADIUNITUIDD AN IUNINAATNN UDIAUDUUL ,
o } Augu/n by ) FULSI AT
Deviation Possible Causes Consequence Recommendations ?
Safe Guards L S Rating

More pressure

Same as more flow (No

new cause)

v .
HUUMIBUIOUATIBLEE M5 UTLEUANNE S 3




WHUA 225 /

v '

wamsfanen IanzH taznumumsaudinavlulssaneien st uaneasazmsdszdivanuassdeds HAZOP

WthEl(Node) F Recovery (1) eaziden (NOAE DIESCIIPLION) . ..ttt ettt ettt et et e e et et e e e

TUTINMINAA(PAramEter) ..........ooovereverrrieriennenns AINIURU (VAIU) .o suulauraneay 1205, 1207, 1208

a 4
mslszuanuas

EY @ v @
Y . /o P nasmstloain/ Y Toma | anw | waaws e
VOUNNIOI ADIUNITUIDDI AN IUNNAATNN UDIAUDUUL ,
» . ﬂ’JUﬂN/lLfsﬂ“U . JUILTY ALY
Deviation Possible Causes Consequence Recommendations ?
Safe Guards L S Rating
More level Same as more flow (No
new cause)

v .
HUUMIBUIOUATIBaEM5UseliuauEes 3

WHUA 226 /

v il

WamsANH 93!?151315? waznumumsiiivandulssaneilemstilisdunnanazmsdszdivanuidesdeds HAZOP

“H‘LhEJ(Node) F Recovery (1) 518021980 (Node Description)...... Reflux drum V-285T/U/W of formalin recovery unit.....................
oM Inaa(Parameter) ....LC285T/U/W................ AAIVAN (Value) ........ 50%.......... uuumlaunineay 1205, 1207, 1208
malseiiunnudes
EY @ v @
Y . ‘e P nasmstloain/ M Tema | A | waans FEAU
VDUNWIDI ADIUNTUIIADN AN IUNINAATNN VDA UBDLUY 4
o . ﬂ'JUﬂll/lLﬁmlﬁJ . TJUUIN AULTYY
Deviation Possible Causes Consequence Recommendations ?
Safe Guards L S Rating
More level 2. LC285T/U/W Low temperature of 1.1 TC280T/U/W 1. Annual PM during 2 3 6 2
malfunction TC280T/U/W possible to alarm PL, LL S/D period
low formalin quality 1.2FC280R/FC280RU
/FC280RW alarm PH,
HH

y ,
HUUMIBUIOUATIBaEM5UsTEiuANNEee 3
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v '

WamSANH 93!?151315? waznumumsiiivandulssaneilemstilisdunnatazmadszdiuanu@asdeis HAZOP

#120(Node)  F Recovery (1) 510021988 (Node Description)...... T-280T/U/W damage teay of formalin recovery unit................
Todmanan(Parameter) ....LC280T/U/W..................... MAIVAN (Value) ......... 50%. e wuvwlaunaneay 1205, 1207, 1208
madssiiuanudes
{] @ v o
y . ‘e P WaIMIteny/ M Tema | A | waans TEAU
UVBUNWIDON aAnIUNTUIAD AN IUNINAATNN VDI UBDLUY 4
o . ﬂ'JUﬂll/lLﬁmlﬁJ . TJUUIN AULTYY
Deviation Possible Causes Consequence Recommendations ?
Safe Guards L S Rating
More level 3. LC280T/U/W Flooding in T-280T/U/W None 1. Annual PM during 2 3 6 2
malfunction and damage tray possible S/D period

to process S/D

y ,
HUUMIBUIOUAT 1B M5 UseiiuaNNEYe 3

WAUA 228 /

WamsANH 93!?151315? waznumumssiivandulssaneilemstilisdunnatazmadszdiuanu@asdeis HAZOP

“H‘LhEJ(Node) F Recovery (2) 518021980 (Node Description)...... T-240T/U/W level high of formalin recovery unit ...................
938MInaa(Parameter) ....FC240F/FC240FU/FC240FW.......... AAIVAN (Value) ............ 9.0m /Mr...viiei. nuulauranaiay 1201, 1205, 1207, 1209, 1306
mssziiunnues
Y @ o @
Y . /o od o nasmitloain/ Y Toma | anw | waaws e
VOUNNIDOI ADIUNITUIDDY AN IUNINAATNN UDIAUDUUL r
» . ﬂ'lllﬂll/llfglml‘ﬂ . JUILTY AINULTY
Deviation Possible Causes Consequence Recommendations ?
Safe Guards L S Rating
More flow 1. High level of T- 1.1 LC240T/U/W 1. Annual PM during 2 3 6 2
FC240F/FC240FU/FC2 | 240T/U/W possible to alarm PH, HH S/D period
40FW malfunction formalin recovery unit

S/D




v .
LUUMIBUIOUAT 1B M5 UTLEUANNE S 3

wamsfanen IanzH aznumumsauiinavlulssnuiienssveduanauazmsdszdiuainudssdeds HAZOP

WHUR 229 /

Wth&l(Node) F Recovery (2) eaziden (Node Description)......... Reflux T-240T/U/W of formalin recovery unit............
ﬂi]ﬁ’ﬂﬂﬁwaﬁ(])arameter) ....FC240R/FC240RU/FC240RW,LC240T/U/W.... ‘ﬂ'WﬂT.l‘Uﬁlll (Value) ...... 5 mB/hr ,50% ......... yuuulauninoay 1201, 1205, 1207, 1209, 1306
mssziiunnudes
EY @ o @
Y . /o od o nasmstloain/ Y Toma | anw | waaws e
VOUNNIOI ADIUNITUIDDI AN IUNNAATNN UDIAUDUUL I
o } AU/l ) FULSY AT
Deviation Possible Causes Consequence Recommendations ?
Safe Guards L S Rating
More flow FC240R malfunction High level of T- 1.1 FC240R/FC240RU/ | None 2 3 6 2

240T/U/W possible to
formalin recovery unit

S/D

FC240RW
alarmLL,PL,PH,HH
1.2 LC240T/U/W alarm

PH,HH

WamsANH 93!?151315] uawumumsﬁnﬁmm‘luiﬁamuﬁami

1120(Node)

F Recovery (2)

v

510021980 (Node Description)...... Line up feed to T-240T/U/W of formalin recovery unit

v .
HUUMIBUIOUAT 1B M5 UTLEUANNE S 3

a1 a =) v ad
Fudunseuazmslssifiuanundasdieds HAZOP

UAUA 230 /

11938 5HAA(Parameter) .TR2401/TR2401U/TR2401W, TR2403/TR2403U/TR2403W, TR240T/U/W,PC240T/U/W. ﬂ'WI]UﬂN (Value) 146°C, 139°C, 136°C, 3kg/cm2.LL1J‘]JLL1]’ﬁu

rivgav 1207, 1209, 1306

madszdinanudes
| @ o @
Y . ‘o o A nasmitloain/ Y Toma | anw | waaws e
VOUNNIDOI ADIUNITUIDDI AN IUNINAATNN UDIAUDUUL r
» . ﬂ?ﬂﬂﬂ/llfsﬂﬁ] . JUILTY AINULTY
Deviation Possible Causes Consequence Recommendations ?
Safe Guards L S Rating
More temperature 1. Wrong valve line-up | High pressure of T- 1.1TR2401/TR2401U/ | None 2 3 6 2
of feed inlet to T- 240T/U/W possible to TR2401W,
240T/U/W expose more TR2403/TR2403U/TR
formaldehyde to 2403W,
atmosphere TR240T/U/W,PC240

T/U/W alarm PH, HH




v .
LUUMIBUIOUAT B M UTLEUANUEES 3

wamsfanen IanzH aznumumsauiinavlulssaneienssteduanasazmsdszdivanuassdeds HAZOP

UAWR 231 /

#120(Node)  F Recovery (2) 57waz1dua (Node Description)......... Staem supply E-244T/U/W of formalin recovery..........
1998 15Wan (Parameter) ....FC244T/U/W....... ANV (Value) ...... 11.0 T/t wuusdaurgay 1201, 1205, 1207, 1209, 1306
madszdinanudes
Yo o ¢ o
y . s od o WAIMIteInu/ Y Toma | 1w | waaws e
VDUNWIDI ADIUNTUIIADN AN IUNNAATNN VOIAUDLUY I
o . ﬂ']ﬂﬂll/llﬁmlﬁ] . UL AIULAY
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
More temperature FC244T/U/W Flooding in T-240T/U/W 1.1 FC244T/U/W None 2 3 6 2
malfunction alarm
LL,PL,PH,HH

1.2 LC240T/U/W
alarm

LL,PL,PH,HH

py ,
HUUMIBUIOUATIBaE M5 UsTiiuaNuEee 3

WamsANH 93!?151315? waznumumssiivandulssaneilemstilisdunnatazmadszdiuanu@asdeis HAZOP

WAWR 232 /

“H‘LhEJ(Node) F Recovery (2) 518021980 (Node Description)...... Formalin feed to T-240T/U/W of formalin recovery uint................
oM Inaa(Parameter) ....P283-1,2T/U/W................ AAIVAN (Value) ......... Normal run................. wuumlauraneay 1201, 1205, 1207, 1209, 1306
malseiiunnudes
{] @ v o
Y . ‘e P wAIMItesnu/ M Toma | a1 | waaws FEAU
VDUNWIDI ADIUNTUIIADN AN IUNINAATNN VDA UBDLUY 4
o . ﬂ'J‘]Jﬂll/l!ﬁmlﬁJ . TJUUIN AULTYY
Deviation Possible Causes Consequence Recommendations ?
Safe Guards L S Rating
More temperature P283-1,2T/U/W stop High temperature of T- 1.1 LC240T/U/W None 2 3 6 2

240T/U/W possible to

loss production

alarm PL,.LL
1.2 FC240F/FC240F
U/FC240FW

alarm PL.LL




WansANH 31?\51:151 uawumumsﬁ1!ﬁua1u1uisaa1u!ﬁaﬂ1s

v .
LUUMIBUIOUAT 1B M5 UTLEUANNE S 3
oA
UHNUN 233 /

dw L a = Y ac
Fuduaseuazmslszfiunnudssdieds HAZoP

suyulaunnemy 1201, 1205, 1207, 1209, 1306

Wth&l(Node) F Recovery (2)
VURITHNAA(PATAMELET) .. .vveeeeereeeeeeeeeeeeeene ﬂ'1ﬂ’J‘1Jﬂ1J (VAUE) v
a B
msdsziiunnudes
%’J o o ¢ o
Y . /o P WAIMIteInu/ Y Toma | anw | waaws e
VOUNNIOI ADIUNITUIDDI AN IUNNAATNN UDIAUDUUL ,
. . ﬂﬂ—'ﬂﬂ/llfsﬂ‘“ X TUUN ALY
Deviation Possible Causes Consequence Recommendations ?
Safe Guards L S Rating

More pressure

Same as More

Temperature

wamsfanen IanzH aznumumsauiinavlulssaneiensiteduaneamazmsdszdivanuassdeds HAZOP

v .
LUUMIBUIOUAT 1B M5 UTLEUANNE S 3
oA
UHNUN 234 /

Wth&l(Node) F Recovery (2 ) eaziden (Node Description)
1998 15Wan (Parameter) ... suusdaurineay 1201, 1205, 1207, 1209, 1306
a a
ﬂﬁ‘].]i?illluﬂ'ﬂlllﬁﬂ\i
Yourt o ¢ o

v . /o od o MnATMstesni/ Y Toma | anw | waaws e

VOUNNIDOI ADIUNITUIDD AN IUNINAATNN UDIAUDUUL ,
» . ﬂ?ﬂﬂﬂ/llfgln/l‘ﬂ . JUILTY AINULTY

Deviation Possible Causes Consequence Recommendations ?
Safe Guards L S Rating
More level 1. Same as more flow

v :
HUUMIBUIOUATIBLEMTUsLEUANUE S 3



WamSANH 93!?151315? waznumumsiiivandulssaneilemstilisdunnatazmadszdiuanu@asdeis HAZOP

“H‘LhEJ(Node) F Recov

1la ﬁ‘]yﬂﬂﬁwaﬁl(Parameter)

ery (2)

UAUA 235 /

....... LC240T/U/W.......... ﬂ'mm@u (Value) ......50%................ wuuulaunanemy 1201, 1205, 1207, 1209, 1306
malseiiunnudes
Y| @ v @
Y . ‘e P wasmsilesin M Tema | A | waans TEAU
UVBUNWIDON aAnIUNTUIAD AN IUNINAATNN UDIAUBDLUS 4
o . ﬂ’JUﬂll/lLﬁmlﬁJ . TJUUIN AULTYY

Deviation Possible Causes Consequence Recommendations ?

Safe Guards L S Rating

More level 2. LCV240T/U/W High level of T- 1.1 TR240T/U/W 1. Annual PM during 2 3 6 2
malfunction 240T/U/W possible to alarm PL, LL S/D period

formalin recovery unit

S/D

WamsANH 3Lﬂi13ﬁ uawumumsﬁnﬁmm‘luiﬁamuﬁami

v

y ,
HUUMIBUIOUAT 1B M5 UseiiuaNNEYe 3

a1 a =) v ad
Fudunseuazmslssifiuanundasdieds HAZOP

UAUA 236 /

“H‘LhEJ(Node) F Recovery (2) 518021980 (Node Description)......... formalin concentrate of formalin recovery unit..........
o3 Inaa(Parameter) ....LC245T/U/W.......... MAIVAN (Value) ......50%.......... suulauraneay 1201, 1205, 1207, 1209, 1306
malseiiunnudes
{] o v & o
Y . /o P wAIMItesnu/ Y Toma | a1 | waaws e
VDUNWIDI ADIUNTUIIADN AN IUNINAATNN VDA UBDLUY 4
o . ﬂ'JUﬂll/lLﬁmlﬁJ . TJUUIN AULTYY
Deviation Possible Causes Consequence Recommendations ?
Safe Guards L S Rating

More level 3. LCV245T/U/W Low formalin quality in 1.1 LGV245T/U/W 1. Annual PM during 2 3 6 2

malfunction

D-201T/U/W

S/D period

y ,
HUUMIBUIOUATIBaEMsUseiiuaNNEee 3




WamSANH 93!?151315? waznumumsaiivandulsanuilemstiisdunnatazmalszifivanudesdeds HAZOP

1120(Node)

1la ﬁ‘]yﬂﬂﬁwaﬁl(Parameter)

F Recovery (3)

WAUA 237 /

nunuauraneay 1207, 1208, 1210

madssiiuanudes
Yoar o ¢ o
y . ‘e P WaIMIteny/ M Tema | A | waans AU
UVDUNNID aAnIuUNMITUNRD MM ITUNINANINNN UDIAUBDLUS 2
o ) ﬂ’J‘]Jﬂll/lLﬁ"lﬁJ . TULT ANULAU
Deviation Possible Causes Consequence Recommendations ?
Safe Guards L S Rating
More flow No possible cause

WamsANH 3Lﬂi13ﬁ uawumumsﬁnﬁmm‘luiﬁamuﬁami

v

v .
LUUMIFUIOUAT 1B M UseuANNEeS 3

a1 a =) v ad
Fudunseuazmslssifiuanundasdieds HAZOP

UAUR 238 /

#120(Node)  F Recovery (3) 510821988 (Node Description)......... Temp vent gas of formalin recovery unit..........
M Inaa(Parameter) ....... TC280T/U/W................ AMAIVAN (Value) ......60°C ................ wuvwlaunangay 1207, 1208, 1210
madssiiuanudes
{] o v & o
y . ‘e P WaIMIteny/ M Tema | A | waans FEAU
VDUNWIDI ADIUNTUIIADN AN IUNINAATNN VDA UBDLUY 4
o . ﬂ'JUﬂll/lLﬁmlﬁJ . TJUUIN AULTYY
Deviation Possible Causes Consequence Recommendations ?
Safe Guards L S Rating

More temperature 1. TR290T/U/W High temperature and 1.1 TC280T/U/W 1. Annual PM during 2 2 4 2

malfunction

possible to formalin
recovery unit interlock

S/D

alarm PH, HH

S/D period

y ,
HUUMIBUIOUATIBaEMsUseiiuaNNEee 3




WamSANH 93!?151315? waznumumssiivandulsaaneilemstilisdunnatazmadszdivanudesdieds HAZOP

UAUA 239 /

#110(Node)  F Recovery (3) 510821988 (Node Description)......... Temp vent gas of formalin recovery unit.............
TJo3uMInaa(Parameter) ....... TR290T/U/W.......... MAIVAN (Value) ......... 35°C i wuulauraneay 1207, 1208, 1210
madssiiuanudes
{] o v & o
v , e o WMINsoInu/ ” Toma | AW | waaws J2AU
UVBUNWIDON aAnIUNTUIAD AN IUNINAATNN VDI UBDLUY 4
o . ﬂ'HJﬂll/l!ﬁmlﬁJ . TJUUIN AULTYY
Deviation Possible Causes Consequence Recommendations ?
Safe Guards L S Rating
1.1 TR290T/U/W 1. Annual Jet cleaning 3 2 6 2

More temperature

2. Less efficiency of E-
284-2T/U/W

High temperature and
possible to high vapor

flow to T-903T/U/W

alarm PH, HH

1.2InterlockS/Dsystm

WamsANH 93!?151315] uaz'ﬂumumsﬁnﬁmm‘luiﬁamuﬁami

v

y ,
HUUMIBUIOUAT 1B M5 UseiiuaNNEYe 3

a1 a =) v ad
Fudunseuazmslssifiuanundasdieds HAZOP

UAUA 240 /

#120(Node)  F Recovery (3) 510821988 (Node Description)......... Temp vent gas of formalin recovery unit ................
M Inaa(Parameter) ....... TR290T/U/W.......... MAIVAN (Value) ......35°C .......... wuumlaunneay 1207, 1208, 1210
malseiiunnude
{] o v & o
Y . ‘e P WaIMIteny/ M Tema | A | waans FEAU
UVBUNWID ADIUNTUIIADN AN IUNINAATNN VDA UBDLUY 4
o . ﬂ'JiJﬂll/l!ﬁmlﬁJ . TJUUIN AULTYY
Deviation Possible Causes Consequence Recommendations ?
Safe Guards L S Rating
1.1 TR290T/U/W 1. Preventive 2 2 4 2

More temperature

3. Less efficiency of E-
292T/U/W

High temperature and
possible to high vapor

flow to T-903T/U/W

alarm PH, HH
1.2InterlockS/D
system

1.3 Discharge strainer

of P-291T/U/W

Maintenance




v .
LUUMIBUIOUAT LM UTLEUANNT S 3

UAUA 241 /

wamsfanen IanzH aznumumsauiinavlulssaneienssteduanasazmsdszdivanuassdeds HAZOP

Wﬂi&l(Node) F Recovery (3) eaziden (NOAE DIESCIIPLION) . ..ttt ettt ettt et et e e et et e e e
TUTINMINAA(PAramEter) ..........ooovereverrrieriennenns AIAIURU (VAIU) ..o nuulauraneay 1207, 1208, 1210
a a
ﬂ1§ﬂi§imuﬂ'ﬂlﬂﬁﬂ\i
{] @ v & o
Y . /o P WAIMIteInu/ Y Toma | anw | waaws e
VOUNNIOI ADIUNITUIDDI AN IUNNAATNN UDIAUDUUL ,
o } Augu/n by ) FULSY AT
Deviation Possible Causes Consequence Recommendations ?
Safe Guards L S Rating

More pressure

No possible cause

v .
HUMsTUoUAT oAz MsUsziiunudes 3

wamsfne IanzH taznumumsauivavlulssaneiemssteduanasazmsdszdiuanuaesdeds HAZOP

WAWR 242 /

WUIW(Node) F Recovery (3) 51waz1dua (Node Description).........T290T/U/W flooding of formalin recovery unit ...................
TJ939MINaA(Parameter) ....... LC290T/U/W............. AAIUAN (Value) ... 50% oo, wunlaunangay 1207, 1208, 1210
a B
msdsziiunnunde
Yoar o ¢ o
y . ‘e P WAIMsteny/ M Tema | Ay | waans TEAU
UBDUNWIDN aADIUNITUAD AN IUNNAATNN UDIAUBDLLUS I
o . ﬂ']ﬂﬂll/llﬁ"lﬁ] . TUUIN AULAYY
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating

More level 1. LCV290T/U/W T-290T/U/W flooding None 1. Annual PM during 2 3 6 2

malfunction

possible to damage

packing inside

S/D period




v .
HUMsTUoUAT oAz MsUsziiunues 3

wamsfne IanzH taznumumsauivavlulssaneiemssteduanasazmsdszdiuanuaesdeds HAZOP

WAWA 243 /

#1i20(Node) F Recovery (4 ) 51082198A (Node DYoo) D PSP PPN
TUTINIHAA(PAramEter) ..........oveverreeeeiierieeens AIADURU (VAIUC) .o wuulaurangay 1209, 1210
a B
ﬂﬁﬂimlluﬂ'ﬂlllﬁﬂﬂ
Yoar o < "
y . ‘o od o WAIMIteInu/ M Toma | 1w | waaws FEAU
VDUNWIDI ADIUNTUIIADN AN IUNNAATNN VLA UDLUY I
o . ﬂ'ﬁJﬂll/UﬁnlsU . TUUIN AULAYY
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating

More flow No possible cause None None None

v :
HUMs¥UOUAT oAz M5 UTEiuANTe 3

wamsfne IanzH taznumumsauivavlulssaneiemssteduanasazmsdszdiuanuaesdeds HAZOP

WAUR 244 /

Wﬂw(Node) F Recovery (4) 51waz1dua (Node Description).........CW supply E-252T/U/W of formalin recovery unit.............
TJa38n15Wan (Parameter) .. TR2501/TR2501U/TR2501W, TR250T/U/W.... A1AUAN (Value) ......... 69°C,58°C i wuulaunneay 1209, 1210
a B
msdsziiunnunde
Yoar o < o
y . ‘e P WAIMsteny/ M Tema | Ay | waans TEAU
UBDUNWIDN aADIUNITUAD AN IUNNAATNN UDIAUBDLLUS I
o . ﬂ']‘]Jﬂll/Uﬁ"lsU . TUUIN AULAYY
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
More temperature 1. Too less CW supply | High temperature of 1.1 I/L S/D system 1. WI-formalin 2 2 4 2

to E-252T/U/W

TR250T/U/W possible to
release more formalin to

off-gas washing column

1.2TR2501/TR2501U/
TR2501W,TR250T/U/

W alarm PL,LL

Recovery Section




WansANH %Lﬂ§1$1fi uawumumsﬁ1!ﬁua1u1uisaa1u!ﬁaﬂ1s

1120(Node)

1998n15WaA(Parameter)

F Recovery (4)

v

v .
LUUMIBUIOUAT 1B M5 UTLEUANNE S 3

a1 a =) 4 ac
Fuduaseuazmslszfiuanudssdieds HAZOP

UAUA 245 /

yuuulaunineay 1209, 1210

a B
ﬂﬁ‘].]i?illluﬂ'ﬂlllﬁﬂ\i
Yourt o < "
Y , ve A WaIMsteaniy/ ” Toma | A1 | waaws F2AU
VOUNNIOI ADIUNITUIDDI AN IUNNAATNN UDIAUDUUL ,
o ) Augu/n by } JULTY RRRFIGEN
Deviation Possible Causes Consequence Recommendations ?
Safe Guards L S Rating
More pressure No significant cause None None None

v .
LUUMIBUIOUAT 1B M5 UTLEUANNE S 3

wamsfanen IanzH aznumumsauiinavlulssaneiensiteduaneasazmsdszdivanu@dssdieds HAZOP

UAUA 246 /

Wth&l(Node) F Recovery (4) eaziden (Node Description)......... Level T-250T/U/W direct condenser of formalin recovery..........
TJo38MInaa(Parameter) ....... LC250T/U/W............. MAIWRN (Value) ......50%. ........... wuulaunineay 1209, 1210
a B
ﬂﬁ‘].]i:illluﬂ'ﬂlllﬁﬂ\i
Yoar o ¢ o
Y . /o o a nAIMIteIni/ Y Toma | anw | waaws e
VOUNNIDOI ADIUNITUIDD AN IUNINAATNN UDIAUDUUL ,
» . ﬂ'J‘]_IﬂiJ/LLfS]"l‘lJ . JUILTY AINULTY
Deviation Possible Causes Consequence Recommendations ?
Safe Guards L S Rating
More level 1. LC250T/U/W mal- High temperature of 1.1 TR250T/U/W alarm 1. Annual PM during 2 2 4 2

function

TR250T/U/W
possible to release
more formalin to off-

gas washing column

PH, HH

1.2 FIP251T/U/W

S/D period




WansANH 'Tlm§1$1fi ua:'numumiﬁ]!ﬁua1u1uiiaa1u!ﬁeﬂ1i

1128(Node)

F Recovery (1)

570az1dua (Node Description)

o

v :
HUMsTUoUaTIoaz MsUsziiuau@es 3

FuduaseuazmIUsziiunnndesdeds HAZoP

WAWR 247 /

11998n15HAA(Parameter) .LC280T/U/W, TR2801/TR2801U/TR2801 W,FC280F/FC280FU/FC280FW... A1A2UAN (Value) ...50% , 104°C, 11 m*/hr.... wuuudauviemy 1205,

1207, 1208
. madssiiuanudes

Y . .. i wnsmsilesniny . — -
VDUNWIDN aADIUNMITUADY MAMIUNINAAINNN VDIAUBLUL Toma | AW | waawns Jcal
auauud ly .

Deviation Possible Causes Consequence Recommendations FULT ANUAYY
Safe Guards :

L S Rating

No/Less flow 1. Wrong valve line-up | High temperature of T- 1.1 LC280T/U/W alarm 1. Valve check-list 2. 2 3 6 2

280T/U/W possible to

loss production

PL,LL
1.2TR2801/TR2801U/TR2

801W alarm PH, HH
1.3FC280F/FC280FU/FC2

80FW alarm PL,LL

WI-Formalin Recovery

Section (Start Up)
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wamsfne IanzH taznumumsauivavlulssaneiemssteduanasazmsdszdiuanuaesdeds HAZOP

1128(Node)

F Recovery (1)

570az1dua (Node Description)

formalin feed to T-280T/U/W of Formalin recovery unit

UAUR 248 /

11998M15HAA(Parameter) .LC280T/U/W,PGP242-1,2T/U/W,FC280F/FC280FU/FC280FW ... AAIDAY (Value) ...50% , 3.5kg/em’, 11.0m’/hr.... uuumlaunemy 1205,

1207, 1208
madsziiuanudes

‘ﬂ o o ¢ o
v ' v od a nasmstlosn/ » Tomda | A | waans ITAY
VBUNNID aAnIUNITUAD MM IUNINANINNN UDIAUBDLUS 4
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Deviation Possible Causes Consequence Recommendations N

Safe Guards L S Rating

No/Less flow 2. Strainer (BS-04) High temperature of T- 1.1 LC280T/U/W alarm 1. Routine Clean 1 3 3 2

clogged

280T/U/W possible to

loss production

PL,LL

1.2 PGP242-1,2T/U/W
1.3
FC280F/FC280FU/FC280
FwW

1.4 spare strainer
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wamsfanen IanzH aznumumsauiinavlulssnuiienssveduanauazmsdszdiuainudssdeds HAZOP

WthEl(Node) F Recovery (1) eaziden (Node Description)......... formalin feed to T-280T/U/W of Formalin recovery unit .............
Jo38MInaa(Parameter) ......P242-12T/U/W........ ANIVAN (Value) ............ Normal run................ suulaunaneay 1205, 1207, 1208
madszdinanudes
EY @ o @
Y . /o P nasmstloain/ Y Toma | anw | waaws e
VOUNNIOI ADIUNITUIDDI AN IUNNAATNN UDIAUDUUL I
o } Augu/n by ) FULSY AT
Deviation Possible Causes Consequence Recommendations ?
Safe Guards L S Rating
No/Less flow 3. P-242-1,2T/U/W High temperature of T- 1.1 LC280T/U/W alarm 1. Annual PM during 2 3 6 2
stop 280T/U/W possible to PL,LL S/D period
loss production 1.2
TR2801/TR2801U/TR280

1W alarm PH, HH

1.3
FC280F/FC280FU/FC280
FW alarm PL,LL

1.5 spare pump

1.6 DCS panel alarm
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wamsfanen IanzH aznumumsauiinavlulssaneienssteduanasazmsdszdivanuassdeds HAZOP

Wﬂi&l(Node) .... F Recovery ... 38aziden (Node Description).................. Formalin feeding flowrate to Formalin Recovery Process...............cccoeeuveennane
TJ938n15Wan (Parameter) ...FC280F/FC280FU/FC280FW.... A1AIUAN (Value) ............... 5—10m/Meesiiiieeen wuumlaunngay 1205, 1207, 1208
mssziiunnudes
‘ﬂ 4 v o Y
v , e o 11MINIUoINU/ y Toma | an | waaws | sgaunm
UBDUNWIDN ADIUNITUIIAD AN IUNNAATNN VDL UDLIUS .
aaunu/ud JULT [GEN
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
Flow FC280F/FC280FU High temperature of 1.1 LC280T/U/W alarm Annual PM during 2 3 6 2
No/ Less /FC280FW T-280T/U/W possible to | PL,LL S/D period
malfunction loss production 1.2 TR2801/TR2801U

/TR2801W alarm PH,
HH

1.3 PGP242-12T/U/W
1.4 FC280F/FC280FU

/FC280FW alarm PH,HH
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Fuduaseuazmslszifiuanundssdieds HAZOP

UAUR 251 /

Wﬂi&l(Node) .... FRecovery............... aziden (Node Description).................. Formalin feeding flowrate to Formalin Recovery Process..............c.ccuveeveennns
TJ938n15Wan(Parameter) ....FC280F/FC280FU/FC280FW..... AAIUAN (Value) ............... 5—10m/MEueeiiiiieiieee, Sspumlauvmnemy 1205, 1207, 1208
mssziiunnudes
‘ﬂ 4 o o Y
o . .o PEPN wnasmstony/ . Toma | AN | waaws | szAunw
VDUNWIDI ADIUNTUIIADN AN IUNNAATNN VDL UDLIUS .
aunu/ud JULT [GEN
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
Flow E-282T/U/W clogged | High temperature of 1.1 LC280T/U/W alarm Annual PM during 2 3 6 2
No/ Less T-280T/U/W possible to | PL,LL S/D period

loss efficiency

1.2 TR2801 alarm PH,
HH

1.3 PGP242-1/2T/U/W
1.4 FC280F/FC280FU

/FC280FW alarm PH,HH
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wamsfanen Iz aznumumsauiinalulssnuiienssteduanasazmsdszdinainudssdeds HAZOP

Wﬂi&l(Node) .... FRecovery............... aziden (Node Description).................. Formalin feeding flowrate to Formalin Recovery Process..............coccuveeuneennne
TJa38n15Wan(Parameter) ... FC280F/FC280FU/FC280FW.... AAIUAN (Value) ............... 5—10m /e, wunwlaunngay 1205, 1207, 1208
mssziiunnude
‘ﬂ 4 o o Y
5 . .o PEDN wnasmstony/ . Toma | AN | waaws | szAunw
VDUNWIDI ADIUNTUIIADN AN IUNNAATNN VDL UDLIUS .
aaunu/ud JULT [GEN
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
Flow E-284-1T/U/W clogged | High temperature of 1.1 LC285T/U/W alarm Annual PM during 2 3 6 2
No/ Less T-280T/U/W and PL,LL S/D period
cavitation of P-286- 1.2 TR28037/TR28037U

1/2T/U/W possible to low | /TR28037W alarm PH,
formalin quality HH

1.3 FC280R/FC280RU /
FC280RW alarm PL,LL

1.4 spare pump
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wamsfanen IanzH aznumumsausinavlulssaneiensiteduanatazmstszdivanudssdieds HAZOP

Wﬂi&l(Node) .... FRecovery............... aziden (Node Description).................. Formalin feeding flowrate to Formalin Recovery Process..............c.ccuveeveennns
TJ938n15Wan (Parameter) ....FC280F/FC280FU/FC280FW...... AMAILAN (Value) ............... 510 MM wuuilaunneay 1205, 1207, 1208
mssziiunnudes
‘ﬂ 4 o o Y
5 . .o PEPN wnasmstony/ . Toma | AN | waaws | szAunw
UBDUNWIDN aADIUNITUAD AN IUNNAATNN VDL UDLIUS .
aunu/ud JULT [GEN
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
Flow P-286-1,2T/U/W stop | High level of V- 1.1 LC285T/U/W alarm Annual PM during 2 3 6 2
No/ Less 285T/U/W possible to PH, S/D period
low formalin quality HH

1.2 FC280R/FC280RU
/FC280RW alarm PL,LL
1.3 DCS panel alarm

1.4 spare pump
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wamsfanen IanzH aznumumsauiinavlulssaneienssteduanasazmsdszdivanuassdeds HAZOP

#120(Node) .... F Recovery............... 57waz1dua (Node Description).................. Formalin feeding flowrate to Formalin Recovery Process..............c.ccveeveennns
TJ938n15Wan(Parameter) ....FC280F/FC280FU/FC280FW..... AAIUAN (Value) ............... 5—10m/MEueeiiiiieiieee, wuumlauvangay 1205, 1207, 1208
madszliuanuds
‘ﬂ 4 o o Y
5 . .o PEDN Mnasmstent/ . Temar | A2 | waaws | szAuAY
UBDUNWIDN ADIUNITUIIAD AN IUNNAATNN VDL UDLIUS .
aaunu/ud JULT [GEN
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
Flow FC280R malfunction | High level of V- LC285T/U/W alarm PH, | Annual PM during 2 3 6 2
No/ Less 285T/U/W possible to HH S/D period

low formalin quality
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wamsfane IanzH aznumumsauiinavlulssaneiem st uaneasazmsdszdiuau@esdieds HAZoOP

Wﬂi&l(Node) .... FRecovery............... aziden (Node Description)..................

TJa38n15Wan(Parameter) .... FC280F/FC280FU/FC280FW.... AIUAN (Value) ...

madszliuanuds
‘ﬂ & v o
5 . .o PEPN MnasmMsteInt/ . Temar | a2 | waaws | szAuAY
UBDUNWIDN aADIUNITUAD AN IUNNAATNN VDL UDLIUS .
aunu/ud JULT GEN
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
Flow TCV280T/U/W High level of 1.1 LC285T/U/W alarm Annual PM during 2 3 6 2
No/ Less malfunction V-285T/U/W possible to | PL,LL S/D period
low formalin quality 1.2 FR280D/FR280DU
/FR280DW alarm PL/PH,

LL/HH
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wamsfanen IanzH aznumumsauiinavlulssaneienssteduanasazmsdszdivanuassdeds HAZOP

Wﬂi&l(Node) .... FRecovery............... aziden (NOAE DIESCIIPLION) . .. ettt et et et e e e et ettt ettt et e et et et e e e eee
TUTINMINAA(PAramEter) ..........ooovereverrrieriennenns AIAIURU (VAIU) ..o wuumlauraneay 1205, 1207, 1208
mslszluanude
‘ﬂ (3 o o Y
o : o vd o naInMItoInu/ . Toma | AN | waaws | szAunw
VDUNWIDI ADIUNTUIIADN AN IUNNAATNN VDIFAUDLUE 4
aaunu/ua JULT [GEN
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
Level Same as No/less Flow None None None
No/ Less
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wamsfanen IanzH aznumumsauiinavlulssaneiensiteduaneamazmsdszdivanuassdeds HAZOP

Wﬂi&l(Node) .... FRecovery............... aziden (Node Description).................. Level control of T280T/U/W reflux drums

....LC285T/U/W

... ANV (Value)

T998n15WaA(Parameter) ...

madszliuanuds
‘ﬂ & v o
Y , ve I 1aIMsteany/ Y Toma | an | waaws | seauam
UBDUNWIDN aADIUNITUAD AN IUNNAATNN VDL UDLIUS .
aunu/ud JULT [GEN
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
Level LC285T/U/W High temperature of 1.1 TC280T/U/W alarm Annual PM during 2 3 6 2
No/ Less malfunction T-280T/U/W possible to | PH, HH S/D period
low formalin quality 1.2 FR280D/FR280DU

/FR280DW alarm PL,LL
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wamsfanen IanzH aznumumsauiinavlulssaneienssteduanasazmsdszdivanuassdeds HAZOP

Wﬂi&l(Node) .... FRecovery............... aziden (Node Description)............... Level control of T280T/U/W .. ... .ini et
TJodomanan(Parameter) ............. LC280T/U/W.....ovveen ANIVAN (Value) .................. 40760%. ..o, wuumlauranaay 1205, 1207, 1208
mssziiunnudes
‘ﬂ 4 o o Y
5 . .o PEDN wnasmstony/ . Temar | A2 | waaws | szAuAY
UBDUNWIDN ADIUNITUIAD AN IUNNAATNN VDL UDLIUS .
augum PPN GO
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
Level LC280T/U/W No/Less formalin 1.1 LC285T/U/W alarm Annual PM during 2 3 6 2
No/ Less malfunction production and PL,LL S/D period

P-283-1/2T/U/W

1.2 FC280R/FC280RU

cavitation possible to /FC280RU/FR280D
process S/D /FR280DU/FR280DW
alarm PL, LL
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Wﬂi&l(Node) .... FRecovery............... aziden (Node Description).................. Formalin feeding flowrate to Formalin Recovery Process...............ccoveeueennen.
11998n15HaA (Parameter) ... FC240F/FC240FU/FC240FW..... ﬂ'WITLIﬂlI (Value) ..., 5—10m /Al uuuauninemy 1201, 1205, 1207, 1209, 1306
mssziiunnudes
‘ﬂ 4 o o Y
5 . .o PEPN wnasmstony/ . Toma | AN | waaws | szAunw
UBDUNWIDN aADIUNITUAD AN IUNNAATNN VDL UDLIUS .
augum PPN GO
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
Flow Wrong valve line-up | Flooding of T-280T/U/W | 1.1 LC280T/U/W alarm 1. Valve Check list 2 2 4 2
No/ Less feed inlet of possible to tray damage PH, HH 2. WI-Formalin

T-240T/U/W

1.2 FC240F/FC240FU

/FC240FW alarm PL, LL

Recovery Section
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Wﬂi&l(Node) .... FRecovery............... aziden (Node Description).................. Formalin feeding flowrate to Formalin Recovery Process..............coccuveeuneennne
11998n15HaA (Parameter) ....FC240F/FC240FU/FC240FW..... ?hﬂ?ﬂﬂll (Value) ....ooveeeennnn 5= 10m /Nl unuudaunanemy 1201, 1205, 1207, 1209, 1306
mssziiunnudes
‘ﬂ 4 o o Y
o . .o PEDN wnasmstony/ . Toma | AN | waaws | szAunw
VDUNWIDI ADIUNTUIIADN AN IUNNAATNN VDL UDLIUS .
aaunu/ud JULT [GEN
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
Flow P-283-1/2T/U/W stop | Flooding of T-280T/U/W | 1.1 LC280T/U/W alarm Annual PM during 2 2 4 2
No/ Less possible to tray damage PH, HH S/D period

1.2 Alarm pump stop on
DCS

1.3 Spare pump
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wamsfanen IanzH aznumumsauiinavlulssaneiensiteduaneamazmsdszdivanuassdeds HAZOP

Wﬂi&l(Node) .... FRecovery............... aziden (Node Description)..................

TJ938n15Wan(Parameter) .... FC240F/FC240FU/FC240FU. ... AAUAY (Value)

madszliuanuds
‘ﬂ 4 o o Y
5 . .o PEPN MnasmMsteInt/ . Temar | a2 | waaws | szAuAY
UBDUNWIDN aADIUNITUAD AN IUNNAATNN VDL UDLIUS .
aunu/ud JULT [GEN
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
Flow FC240F/FC240FU Flooding of T-280T/U/W | LC280T/U/W alarm PH, | Annual PM during 2 2 4 2
No/ Less /FC240FW possible to tray damage HH S/D period

malfunction
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Wﬂi&l(Node) .... FRecovery............... aziden (Node Description)

TJa38n15WanA(Parameter) ....FC240F/FC240FU/FC240FW... AAIUAN (Value)

UAUR 262 /

madszliuanuds
EY @ v o @
5 . .o PEDN wasmsilesin . Temaer | A2 | waaws | szAuAY
UBDUNWIDN ADIUNITUIIAD AN IUNNAATNN VDL UDLIUS .
aaunu/ud JULT [GEN
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
Flow No/Less steam 6S Low tempeerature of TR2401/TR2401U/TR24 | WI-Formalin 2 3 6 2
No/ Less supply due to COCO T-240T/U/W possible to | 01W/ TR240T/U/W / Recovery Section
utilities failure or flooding in T-240T/U/W | TR2403/TR2403U/ (Shutdown)
FC244T/U/W and formalin recovery TR2403W /
malfunction unit S/D PC240T/U/W alarm PL,

LL
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Wﬂi&l(Node) .... FRecovery............... aziden (Node Description).................. Formalin feeding flowrate to Formalin Recovery Process..............c.ccuveeveennns
11998n15HaA (Parameter) ... FC240F/FC240FU/FC240FW..... ﬂ'WﬂTlJﬂiJ (Value) ............... 5= 10m /N uuuaunanemy 1201, 1205, 1207, 1209, 1306
mssziiunnudes
‘ﬂ 4 o o Y
Y , ve I 1aIMsteany/ Y Toma | an | waaws | seauam
VDUNWIDI ADIUNTUIIADN AN IUNNAATNN VDIAUDLUE .
augum PPN GO
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
Flow Wrong valve line-up Distillation control of 1.1 TR2801/TR2801U 1. Valve Check list 2 3 6 2
No/ Less circulation and outlet T-280T/U/W and T- /TR2801W alarm PL, LL | 2. WI-Formalin

line of

T-240T/U/W to E-361-
1T/U/W, T-240/UT to
E-281T/U/W,
T-240T/U/W to
V-245T/U/W (By-pass

line)

360T/U/W fluctuation
possible to Formalin
recovery and TOX

production S/D

1.2 TR3601/TR3601U
/TR3601W alarm PL, LL
1.3 FC281T/U/W/
FR3611/FR3611U
/FR3611W
/FC240R/FC240RU

/FC240RW alarm PL,LL

Recovery Section
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11998n15HaA (Parameter) ... FC240F/FC240FU/FC240FW.... ?hfﬂllﬂll (Value) ...ooovereennns 5= 10m /Nl unuudaunanemy 1201, 1205, 1207, 1209, 1306
mssziiunnudes
‘ﬂ 4 o o Y
v , e v 1RIMItoIn/ Y Tome | anw | waaws | szAunm
UBDUNWIDN ADIUNITUIIAD AN IUNNAATNN VDL UDLIUS 4
aaunu/ud JULT [GEN
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
Flow PCV240-1T/U/W TOX Production unit S/D | Material Specification Annual PM during 2 3 6 2
No/ Less malfunction S/D period
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Wﬂi&l(Node) .... FRecovery............... aziden (Node Description).................. Formalin feeding flowrate to Formalin Recovery Process..............c.ccuveeveennns
1199815 HaA(Parameter) ...... FC240F/FC240FU/FC240FW..... fhﬂ?m}ll (Value) .....oveeennn. 5= 10m /Al unundaunanemy 1201, 1205, 1207, 1209, 1306
mssziiunnudes
‘ﬂ 4 o o Y
Y , ve I 1aIMsteany/ Y Toma | an | waaws | seauam
UVDUNNWIDI ADIUNTUIIADN AN IUNNAATNN VDIAUDLUE .
augum PPN GO
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
Flow PCV-240-2T/U/W High quantity of formalin | Material Specification Annual PM during 2 2 4 2
No/ Less malfunction vapor release to V- S/D period
245T/U/W and T-
250T/U/W expose to

atmosphere
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Wﬂi&l(Node) .... F Recovery

1998n15WaA(Parameter)
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aaunu/ud JULT [GEN
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
Flow Wrong valve line-up of | Too high formalin 1.1 FR240D/FR240DU 1. Valve Check list 2 3 6 2
No/ Less P-246-1/2T/U/W to D- | content in T-240T/U/W /FR240DU alarm PL,LL | 2. WI-Formalin

201T/U/W

possible to generate
paraformaldehyde in
E281T/U/W and E361-

1T/U/W

1.2 QC routine inspection

Recovery Section
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Wﬂi&l(Node) .... FRecovery............... aziden (Node Description).................. Formalin feeding flowrate to Formalin Recovery Process..............c.ccuveeveennns
1938MsHAA(Parameter) .... FC240F/FC240FU/FC240FW ... AAIUAN (Value) ............... 5 10m /AL suumlaumnemy 1201, 1205, 1207, 1209, 1306
mssziiunnudes
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Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
Flow P-246-1/2T/U/W stop | No formalin product to 1.1 Spare pump 1. Annual PM during 2 3 6 2
No/ Less D-201T/U/W 1.2 FC240R/FC240RU/ S/D period
FC240RW/
FR240D/FR240DU
/FR240DW
alarm PL, LL

1.3 TR240T/U/W alarm

PH, HH
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Wﬂi&l(Node) .... FRecovery............... aziden (Node Description).................. Formalin feeding flowrate to Formalin Recovery Process..............coccuveeuneennne
11998n15HaA (Parameter) ... FC240F/FC240FU/FC240FW..... ﬂ'WﬂTlJﬂiJ (Value) ............... 510 m /Mo uuulaunanemy 1201, 1205, 1207, 1209, 1306
mssziiunnudes
‘ﬂ 4 o o Y
o . o vd o wnasmstony/ . Toma | AN | waaws | szAunw
UVDUNWIDI ADIUNTUIIADN AN IUNNAATNN VDIFAUDLUE .
aaunu/ud JULT [GEN
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
Flow Wrong valve line-up Distillation control of 1.1 FR3611/FR3611U 1. Valve Check-list 2 3 6 2
No/ Less circulation line of T-360T/U/W fluctuate /FR3611W alarm PL, LL | 2. WI- Formalin

V-245T/U/W to E-361-
1T/U/W

possible to TOX

production S/D

1.2 TR3601/TR3601U/

TR3601W alarm PL, LL

Recovery Section
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Wﬂi&l(Node) .... FRecovery............... aziden (Node Description).................. Formalin feeding flowrate to Formalin Recovery Process................ccoevuueiunnn.
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Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
Flow Wrong valve line-up | High temp. at bottom of 1.1 LC280T/U/W alarm 1. Valve Check list 2 3 6 2
No/ Less inlet line of T- T-240T/U/W possible to | PH, HH 2. WI-Formalin

240T/U/W

over-specification of

effluent water from AST

1.2 FC240F/FC240FU/
FC240FW alarm PL, LL
1.3 GR916T1 alarm PH,
HH

1.4 GR916T4 alarm PH,

HH

Recovery Section
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Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
Level Same as No/Less Flow None None None
No/ Less
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Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
Level LC240T malfunction No significant None None

No/ Less

consequence
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Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
Level LC245T/U/W Pump run dry and 1.1 FC240R/FC240RU 1. Annual PM during 2 3 6 2
No/ Less malfunction damage /FC240RW alarm PL,LL S/D period

1.2 FR240D/FR240DU

/FR240DW alarm PL,LL
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Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
Flow E-284-2T/U/W clog Impact to formalin 1.1 LC290T/U/W alarm 1. Annual PM during 2 3 6 2
No/ Less recovery refining PL,LL S/D period
efficiency possible to 1.2 TC280T/U/W alarm (Jet Cleaning)

effluent water over

specification (COD)

PH, HH
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Wﬂi&l(Node) .... F Recovery
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Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
Flow E-292T/U/W clog High temperature at 1.1 TR290T/U/W alarm 1. Routine Clean 2 2 4 2
No/ Less TR290T/U/W possible to | PH, HH

formalin recovery unit

interlock S/D

1.2 FIT290T/U/W
1.3 Discharge strainer

(BS-12) of P-291T/U/W
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Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
Flow P-291T/U/W stop High temperature at 1.1 TR290T/U/W alarm 1. Annual PM during 2 2 4 2
No/ Less TR290T/U/W possible to | PH, HH S/D period

formalin recovery unit

interlock S/D

1.2 FIT290T/U/W
1.3 P-291T/U/W alarm
stop

1.4 PGP291T/U/W
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Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
Flow Strainer (BS-12) clog | High temperature at 1.1 TR290T/U/W alarm 1. Routine Clean 2 3 6 2
No/ Less TR290T/U/W possible to | PH, HH

formalin recovery unit

interlock S/D

1.2 FIT290T/U/W
1.3 PGP291T/U/W

1.4 By-pass line
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Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
Flow Wrong valve line-up T-290T/U/W flooding 1.1 TR290T/U/W alarm 1. Valve Check-list 3 2 6 2
No/ Less from P-291T/U/W to possible to damage to PH, HH

P-242T/U/W and
Circulation line of

T-290T/U/W

packing inside and
formalin recovery

interlock S/D

1.2 LC290T/U/W alarm
PH, HH
1.3 FIT290T/U/W
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Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
Flow B-902T/U/W stop MeOH/Formaldehyde 1.1 Alarm B-902T stop 1. Electricity connection 2 3 6 2
No/ Less vapor overhead of 1.2 PGB902-1T/U/W in case of emergency

T-290T/U/W release to

atmosphere

1.3 T-290T/U/W
(T-280T/U/W

direct condenser)

stop

2. Emergency response
plan procedure

3. Annual PM during

S/D period
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Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
Flow P-904T/U/W, B- MeOH/Formaldehyde 1.1 P-904T/U/W alarm none 2 3 6 2
No/ Less 902T/U/W stop vapor expose to stop

atmosphere

1.2 FIT903-FT/U/W

1.3 Eletricity connection
in case of emergency
stop

1.4 Emergency response
plan procedure

1.5 Annual PM during

S/D period
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Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
Flow P-904-fT/U/W clog MeOH/Formaldehyde 1.1 FIT903-RT/U/W 1. PM clean during 2 3 6 2
No/ Less vapor expose to 1.2 by-pass line S/D period

atmosphere
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Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
Level LCV290T/U/W High Temperature at 1.1 TR290T/U/W alarm 1. Annual PM during 2 3 6 2
No/ Less malfunction T-290T/U/W and PH S/D period

possible to high vapor to

T-903T/U/W
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Wﬂi&l(Node) .... FRecovery............... aziden (Node Description)..................... Formalin Circulation of T-250T/U/W .. ... oinieiiie e
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Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
Flow P-251-1/2T/U/W stop | High temperature of 1.1 TR250T/U/W alarm 1. Annual PM during 2 2 4 2
No/ Less TR250T/U/W possible to | PH, HH S/D period

release more formalin to

off-gas washing column

1.2 spare pump
1.3 FIP251T/U/W
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Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
Flow Wrong valve line-up | High temperature of 1.1 TR250T/U/W alarm 1. Valve check-list 3 2 6 2
No/ Less TR250T/U/W possible to | PH, HH

release more formalin to

off-gas washing column

1.2 FIP251T/U/W
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Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
Flow Strainer clog High temperature of 1.1 TR250T/U/W alarm 1. Routine clean 3 2 6 2
No/ Less TR250T/U/W possible to | PH, HH

release more formalin to

off-gas washing column

1.2 FIP251T/U/W

1.3 PG-P251T/U/W
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Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
Flow LCV250T/U/W mal- | Delivery line of V- 1.1 FIP251T/U/W 1. Annual PM during 2 3 6 2
No/ Less function 245T/U/W block due to 1.2 TR2501/TR2501U S/D period
high level of T- /TR2501W alarm PL, LL
250T/U/W possible to

formalin recovery S/D
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Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
Level Same as No/Less flow None None None
No/ Less
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Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
Flow FC360F/FC360FU No TOX/Benzene supply | 1.1 TC362T/U/W alarm Preventive Maintenance 2 2 4 2
No/ Less /FC360FW malfunction | to T-360T/U/W and PH, HH

temperature of T-
360T/U/W bottom higher
than 130 degree C

possible to I/L shutdown

1.2 TR3605-I/TR3605U-
I/TR3605W-I alarm
PH,HH

1.3 TOX I/L shutdown
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Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
Flow No possible cause None None None
Reverse
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Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
Flow No possible cause None None None

Reverse
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Deviation Possible Causes Consequence Recommendations N
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Flow No possible cause None None None
Reverse
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Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
Flow No possible cause None None None

Reverse
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Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
Flow No possible cause None None None
Reverse
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Deviation Possible Causes Consequence Recommendations N
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Miscellaneous No possible cause None None None

S/D or S/U
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Safe Guards L S Rating
Miscellaneous High formalin Effluent water from AST | 1.1 GR916T3 alarm PH, 1. WI- Formalin 2 3 6 2
S/D or S/U Concentration at off-specification HH Recovery Section

T-240T/U/W bottom to

AST system

(Start Up)
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monitoring result
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2. Patrol check
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Todomanan(Parameter) ................ FC361-2T/U/W................ AMAIVYY (Value) .......ooveerrrerenn. b Vi SRR wuumlaunneay 1305, 1306, 1307
mssziiunnudes
‘ﬂ 4 o o Y
5 . .o PEDN wnasmstony/ . Temar | A2 | waaws | szAuAY
UBDUNWIDN ADIUNITUIIAD AN IUNNAATNN VDL UDLIUS .
aaunu/ud JULT [GEN
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
Less No steam 6S supply to | Less temperature of 1.1 FC10ST/U/W WI-TOX Production 2 3 6 2
Temperature E-361-2T/U/W T-360T/U/W possible to 1.2 FC3612T/U/W alarm | Section (Shutdown)
TOX solidify in PL,LL

T-360T/U/W and TOX 1.3 TR3601/TR3601U
production unit S/D /TR3601W/TR3605/TR3
605U/TR3605W/TR3601
8/TR36018U/TR36018W
/TR36022 /TR36022U/
TR36022W/TR36040/TR
36040U/TR36040W/TR3

60T/U/W alarm PL, LL
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UHNUN 323 /

wamsfanen IanzH aznumumsauiinavlulssaneiensiteduaneamazmsdszdivanuassdeds HAZOP

#120(Node) .... TOX Production............ 3100821909 (Node Description)...........c.oeeenne.e Top Vapor from T-240T/U/W Supply to TOX Production........................
11998n15HaA (Parameter) ... FR3611/FR361 1U/FR3611U W.... ?hﬂTUﬂll (Value) ..ooovveennnns 3000-4000 Nm’/hr............. wvumlaunanemy 1305, 1306, 1307
madszliuanuds
EY @ v o @
5 . .o PEPN wasmsilesin/ . Temar | a2 | waaws | szAuAY
UBDUNWIDN aADIUNITUAD AN IUNNAATNN VDL UDLIUS .
aunu/ud JULT [GEN
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
Less No vapor supply from | Less temperature of 1.1 FR3611/FR3611U Preventive Maintenance 2 3 6 2
Temperature T-240T/U/W T-360T/U/W possible to | alarm PL, LL
TOX solidify in T- 1.2 TR3601/TR3601U/
360T/U/W and TOX TR3605/TR3605U/
production unit S/D TR36018/TR36018U/
TR36022/TR36022U/
TR36040/TR36040U/
TR360T/U/W alarm PL,
LL
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Wﬂi&l(Node) .... TOX Production............ Jeaziven (Node Description)...................... Hot Water(9HWS) Supply to TOX Production................oeuuviuiiiiiiniiiniiinan.
oM Inan(Parameter) ....... TC362T/U/W / TC368T/U/W.......... ANIVY (Value) .................. 78/75°Cerieveveirainn wuulaunangiay 1305, 1306, 1307
mssziiunnudes
‘ﬂ 4 o o Y
v , e o a 1ATMIY0INY/ Y Tome | anw | waaws | szAunm
VDUNWIDI ADIUNTUIIADN AN IUNNAATNN VDIFAUDLUE 4
aaunu/ud JULT [GEN
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
Less Wrong valve line-up of No significant None None
Temperature hot water (YHWS) to consequence

E-362T/U/W and
E-368T/U/W
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UAWA 325 /

Wﬂi&l(Node) .... TOX Production............ Jeazivn (Node Description)...................... Hot Water(9HWS) Supply to TOX Production...............coeeueiineiineiinaiiaiinns
TJodomanan(Parameter) ............... TC368T/U/W............. AV (Value) .......ovveee.. T5°C o wuulaurangay 1305, 1306, 1307
mssziiunnudes
‘ﬂ 4 o o Y
o . o vd o wnasmstony/ . Toma | AN | waaws | szAunw
VDUNWIDI ADIUNTUIIADN AN IUNNAATNN VDIAUDLUE 4
augum FULTY IGEN
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
Less TC368T/U/W Fluctuation of TR360T/U/W alarm PL, None 2 3 6 2
Temperature malfunction T-360T/U/W possibleto | LL

TOX

off-specification
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Wﬂi&l(Node) .... TOX Production ............ Jeazidn L LRGS0 D TEETe oo T3 1 P
TUTINMINAA(PAramEter) ..........ooovereverrrieriennenns AIAIURU (VAIU) ..o wuulaurangay 1305, 1306, 1307
mssziiunnudes
‘ﬂ 4 o o Y
o . o vd o wnasmstony/ . Toma | AN | waaws | szAunw
VDUNWIDI ADIUNTUIIADN AN IUNNAATNN VDIFAUDLUE 4
aaunu/ud JULT [GEN
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
Less No possible cause None None None
Pressure
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wamsfanen IanzH aznumumsauiinavlulssaneiensiteduaneamazmsdszdivanuassdeds HAZOP

Wﬂi&l(Node) .... TOX Production ............ Jeazdun (Node Description)

T998n15WaA(Parameter) ...

WAWA 327 /

mssziiunnudes
‘ﬂ 3 o ¢ o
o . .o vd o wnasmstony/ . Toma | AN | waaws | szAunw

UBDUNWIDN aADIUNITUAD AN IUNNAATNN VDL UDLIUS 4

aunu/ud JULT [GEN
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
Less 1. Same as cause 8. of

Temperature

No/Less flow
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wamsfanen IanzH taznumumsauiinavlulssaneiensiteduanasazmsdszdiuanuassdeds HAZOP

Wﬂi&l(Node) .... TOX Production

1998n15WaA(Parameter)

UAUR 328 /

madszliuanuds
‘ﬂ 3 o o Y

v , e v A WaInstlesni/ Y Toma | any | waans | seAuAw
UBDUNWIDN ADIUNITUIIAD AN IUNNAATNN VDL UDLIUS 4

aaunu/ud JULT [GEN

Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
Less No steam 6S supply to | No distillation of 1.1 9HWS line to None 2 3 6 2

Temperature E-381T/U/W T-380T/U/W possible to T-380T/U/W

TOX product off-

specification

1.2 FC381T/U/W alarm
PL,LL

1.3 TR3801/TR3801U/
TR3801W /
TR3804/TR3804U/
TR3804W /
TR380T/U/W alarm

PL.LL
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Wﬂi&l(Node) .... TOX Production............ Jeazivn (Node Description)......... Steam 6S Supply t0 TOX Production............ccoeeuiuniineiieiieiie e
TJodomanan(Parameter) ............. FC38IT/U/W...o.oovoiiieii AN (Value) .......coovreee. 700 KG/NTooovoee uuvmlaunangay 1306, 1308, 1401
mssziiunnudes
‘ﬂ 4 o o Y
o . o vd o wnasmstony/ . Toma | AN | waaws | szAunw
VDUNWIDI ADIUNTUIIADN AN IUNNAATNN VDIAUDLUE 4
aunu/ud JULT [GEN
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
Less Wrong valve line-up of | No distillation of 1.1 9HWS line to T- None 2 3 6 2
Temperature steam 6S T-380T/U/W possible to | 380T/U/W

TOX product off-

specification

1.2 FC381T/U/W alarm
PL,LL

1.3 TR3801/TR3801U/
TR3801W
/TR3804/TR3804U/
TR3804W TR380T/U/W

alarm PL,LL
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Wﬂi&l(Node) .... TOX Production............ Jeaziven (Node Description)......... Steam 6S Supply t0 TOX Production............cceeeueiniineiieiieiieiie e
TJodomanan(Parameter) ............. FC38IT/U/W.o.oooovoiiieiin AAIUN (Value) .......coovrvee. 700 Kg/hre.oooee wuvmlaunangay 1306, 1308, 1401
mssziiunnudes
‘ﬂ 4 o o Y
5 . .o PEDN wnasmstony/ . Temar | A2 | waaws | szAuAY
UBDUNWIDN ADIUNITUIIAD AN IUNNAATNN VDL UDLIUS .
aaunu/ud JULT [GEN
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
Less FC381T/U/W Less steam supply to TR3801/TR3801U/ Preventive 2 3 6 2
Temperature mulfunction T-380T/U/W possible to | TR3801W alarm PL, LL | Mainatenance

TOX product off-

specification
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wamsfane IanzH aznumumsausinavlulssaneiensiteduanasazmsdszdiuanuassdeds HAZOP

Wﬂi&l(Node) .... TOX Production............ Jeazivn (Node Description)

T998n15WaA(Parameter) ...

UAUA 331 /

madszliuanuds
‘ﬂ 3 o o Y
” , ve i a WnInstlesni/ Y Tome | any | waans | seAuA

UBDUNWIDN aADIUNITUAD AN IUNNAATNN VDL UDLIUS 4

aunu/ud JULT [GEN
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
Less No significant cause None None None

Pressure
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Wﬂi&l(Node) .... TOX Production....

Jeaziven (Node Description)

UAWA 332 /

11998n15HaA (Parameter) ....FC320D/FC320DU/FC320DUW.... FhﬂTmﬁIiJ (Value) ....oovevvvnnnnnnn 7000-9000 Nm'/hr.........cveeen. uumlauranemy 1301, 1302
madszliuanuds
‘ﬂ 4 o o Y
5 . .o PEDN Mnasmstent/ . Temar | A2 | waaws | szAuAY
UBDUNWIDN ADIUNITUIIAD AN IUNNAATNN VDL UDLIUS .
aaunu/ud JULT [GEN
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
More Flow FCV320D/FCV320DU/ | Less TOX top productto | FC320D/FC320DU/ Annual PM during 2 2 4 2
FCV320DW T-340T/U/W FC320DW alarm PL, LL | S/D period

mal-function
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Fuduaseuazmslszifiuanundssdieds HAZOP
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Wﬂi&l(Node) .... TOX Production............ Jeazivn (Node Description)....................... Top Vapor from T-320T/U/W t0 T-340T/U/W......ccumiiiiiiiaiiieiiieiieiaeeieeae
TJo3uMInaa(Parameter) ....... FC320R/FC320RU/FC320RUW..... AAILAN (Value) ............oeve. 10-15 M/ nuulaunanaay - 1301, 1302
mssziiunnudes
‘ﬂ 4 o o Y
5 . .o PEPN wnasmstony/ . Toma | AN | waaws | szAunw
UBDUNWIDN aADIUNITUAD AN IUNNAATNN VDL UDIIUS .
augum PPN GO
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
More Flow FC320R/FC320RU/ | Less TOX top productto | 1.1 FC320D/FC320DU Annual PM during 2 2 4 2
FC320RW T-340T/U/W /FC320DW alarm PL,LL | S/D period

mal-function

1.2 LC323T/U/W alarm

PL,LL
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wamsfanen IanzH aznumumsauiinavlulssaneienssteduanasazmsdszdivanuassdeds HAZOP

Wﬂi&l(Node) .... TOX Production.... Jeaziven (Node Description)....................... Top Vapor from T-320T/U/W t0 T-340T/U/W......ccumiiiiiiaiinaiiiaiineieeieeae

1938msHAA(Parameter) .....FC320D/FC320DU/FC320DW. ... AAIUAN (Value) ........................ 7000-9000 Nm’/hr.................... suumlaumne@y 1301, 1302

mssziiunnudes
‘ﬂ 4 o o Y
5 . .o PEDN wnasmstony/ . Toma | AN | waaws | szAunw

VDUNWIDI ADIUNTUIIADN AN IUNNAATNN VDIFAUDLUE .

aaunu/ud JULT [GEN
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
More No reflux at T- More vapor to T- 1.1 FC320D/FC320DU/ Emergency Response 2 3 6 2
Temperature 320T/U/W or T- 340T/U/W and T- FC320DW alarm PH, HH Plan
330T/U/W 903T/U/W possible to 1.2 TR320T/U/W alarm
PH, HH

release to atmosphere
1.3 TR3301/TR3301U/

TR3301W alarm PH, HH
1.4 FR330R/FR330RU
/FR330RW alarm PH, HH
1.5 TR352T/U/W I/L S/D
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wamsfanen IanzH aznumumsauiinavlulssaneiensiteduaneamazmsdszdivanuassdeds HAZOP

Wﬂi&l(Node) .... TOX Production............ Jeazivn (Node Description)....................... Top Vapor from T-320T/U/W t0 T-340T/U/W......ccumiiiiiiiaiinaiiieiieiaeeieene
TJodomanan(Parameter) ............. TC322T/U/W............. ANV (Value) .......oovevrreereen. 52°C i, wuumlaunneay 1301, 1302
mssziiunnudes
{] 4 o o Y
5 . .o PEPN wnasmstony/ . Toma | AN | waaws | szAunw
UBDUNWIDN aADIUNITUAD AN IUNNAATNN VDL UDLIUS .
aunu/ud JULT [GEN
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
More TC-322T/U/W More vapor to 1.1 FC320D/FC320DU 1. Emergency 2 3 6 2
Temperature malfunction T-340T/U/W and /FC320DW alarm PH, HH Response Plan
T-903T/U/W possible to | 1-2 TR3301/TR3301U 2. Annual PM during

/TR3301W alarm PH, HH

release to atmosphere S/D period
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wamsfanen IanzH aznumumsauiinavlulssaneienssteduanasazmsdszdivanuassdeds HAZOP
Wﬂi&l(Node) .... TOX Production

T998n15WaA(Parameter) .............

madszliuanuds
‘ﬂ 4 o o Y
5 . .o PEDN Mnasmstent/ . Temar | A2 | waaws | szAuAY
UBDUNWIDN ADIUNITUIIAD AN IUNNAATNN VDL UDLIUS .
aaunu/ud JULT [GEN
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
More Less cooling water More vapor to T- 1.1 FC320D/FC320DU Annual PM P- 2 3 6 2
Temperature supply to E-322T/U/W | 340T/U/W and T- /FC320DW alarm PH, 012T/U/W / P-
and E-332T/U/W 903T/U/W possible to HH 013T/U/W during S/D
release to atmosphere 1.2 TR3301/TR3301U period
/TR3301W alarm PH,
HH
1.3 TC322T/U/W alarm
PH, HH
1.4 TR323T/U/W alarm
PH, HH
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wamsfanen IanzH aznumumsauiinavlulssaneiensiteduaneamazmsdszdivanuassdeds HAZOP

#120(Node) .... TOX Production............ 3100821909 (Node Description)...........c.oeeenne.e Cooling Water Supply to TOX Production................c.cceeeueennannn..
TJodomanan(Parameter) ................ TCOLOT/UW...oovvrenren. AAIVAY (Value) .......o.ocvvee... 30°C o, suulauraneay 1301, 1302
madszliuanuds
‘ﬂ 4 o o Y
5 . .o PEPN Mnasmstenty/ . Temar | a2 | waaws | szAuAY
UBDUNWIDN aADIUNITUAD AN IUNNAATNN VDL UDLIUS .
aunu/ud JULT [GEN
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
More High temperature of More vapor to 1.1 TOX I/L Shutdown Emergency Response 2 3 6 2
Temperature cooling water supply T-340T/U/W and 1.2 High temperature of Plan
due to surrounding T-903T/U/W possible to cooling water I/L
temperature higher than | release to atmosphere Shutdown
45 °C or Trouble of Fin 1.3 Annual PM of cooling
Fan system during S/D
1.4 Vibration Detector of
cooling fin fan
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wamsfanen IanzH aznumumsauiinavlulssaneienssteduanasazmsdszdivanuassdeds HAZOP

Wﬂi&l(Node) .... TOX Production............ Jeaziven (NOAE DIESCIIPLION) . .. ettt ettt ettt ettt e et et ettt et et et et e e
TUTINMINAA(PAramEter) ..........ooovereverrrieriennenns AIAIURU (VAIU) ..o wuulauvaneay 1301, 1302
mssziiunnudes
‘ﬂ 4 o o Y
v , e o a 1ATMIY0INY/ Y Tome | anw | waaws | szAunm
VDUNWIDI ADIUNTUIIADN AN IUNNAATNN VDIFAUDLUE 4
aaunu/ud JULT [GEN
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
More No significant cause None None None
Pressure
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wamsfank IanzH aznumumsauiinavlulssaneienssteduanamazmsdszdivanuassdeds HAZOP

Wﬂi&l(Node) .... TOX Production............ Jeazivn (Node Description)....................... Top Vapor from T-320T/U/W to T-340T/U/W......ccooeiuiiiniiiiaiinaiiaanns

... nuuulauviunoay 1301, 1302

T998n15WaA(Parameter) ...

mydszliuanude
‘ﬂ & v o
Y , ve I 1aIMsteany/ Y Toma | an | waaws | seauam
UBDUNWIDN aADIUNITUAD AN IUNNAATNN VDL UDLIUS .
aunu/ud JULT [GEN
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
More LC323T/U/W mal- More vapor to 1.1 FC320D/FC320DU/ 1. Field Operator 2 3 6 2
Level function T-340T/U/W and FC320W alarm PH, HH Check Sheet

T-903T/U/W possible to | 1-2 TC322T/U/W alarm 2. Annual PM during

release to atmosphere ML, PL, LL S/D period
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HWaMIANH AAITH uaz“ﬂumumsﬂ1!uua1u1uisaammemwmaummuazmiﬂizmummmmmﬂm HAZOP
Wﬂi&l(Node) .... TOX Production............ Jeaziven (Node Description)....................... Top Vapor from R-300T/U/W to T-320T/U/W.......ceouiiiniiiiiiinaiiannne,
TJodomanan(Parameter) ............. LC320T/U/W............. ANV (Value) .......ocvevrreereenn. 40760 Y6.....ovireenn. wuulaunanaiay - 1301, 1302
mssziiunnudes
‘ﬂ 4 o o Y
5 . .o PEDN wnasmstony/ . Toma | AN | waaws | szAunw
VDUNWIDI ADIUNTUIIADN AN IUNNAATNN VDL UDLIUS .
aaunu/ud JULT [GEN
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
More LC320T/U/W mal- TOX Process S/D due to | 1.1 PR300T/U/W alarm 1. Field Operator 2 3 6 2
Level function high pressure of PH, HH Check sheet
R-300T/U/W 1.2 TOX L Shutdown 2. Annual PM during
1.3 FR321T/U/W alarm S/D period
PL,LL
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wamsfanen IanzH aznumumsauiinavlulssaneiensiteduaneamazmsdszdivanuassdeds HAZOP
Wﬂi&l(Node) .... TOX Production............ Jeazivn (Node Description)

T998n15WaA(Parameter) ...

Flow

madszliuanuds
‘ﬂ 3 o o Y
” , ve i a WnInstlesni/ Y Tome | any | waans | seAuAw

UBDUNWIDN aADIUNITUAD AN IUNNAATNN VDL UDLIUS 4

aunu/ud JULT [GEN
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
More No significant cause None None None
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#120(Node) .... TOX Production............ 3100821909 (Node Description)...........c.eeenne.e Cooling Water Supply to TOX Production.................ccoevuuieenenn..
TJodonmanan(Parameter) ............. TC345T/U/W............. AAIVY (Value) .......oocvevrrrerenn. 44°C i, suulaunineay 1302, 1303, 1304, 1305
madszliuanuds
‘ﬂ 4 o o Y
5 . .o PEDN Mnasmstent/ . Temar | A2 | waaws | szAuAY
UBDUNWIDN ADIUNITUIIAD AN IUNNAATNN VDL UDLIUS .
aaunu/ud JULT [GEN
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
More P-346T/U/W stop due | High pressure of 1.1 PR320T/U/W alarm 1. Changing gland 2 3 6 2
Temperature to more tighten of PR320T/U/W and PH, HH packing material to
gland packing possible to TOX 1.2 TOX I/L shutdown mechanical seal

production I/L shutdown

and loss production

2. Annual PM during

S/D period
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UAUR 343 /

#120(Node) .... TOX Production............ 3100821909 (Node Description)...........c.oeeenne.e Cooling Water Supply to TOX Production.................ccoevvuieeninn..
TJodonsnan(Parameter) .............TC345T/U/W............. ANV (Value) .......oovevrreereen. 44°C oo, suumlaunineay 1302, 1303, 1304, 1305
madszliuanuds
‘ﬂ 4 o o Y
” , e i 11MINIUoINu/ Y Toma | an | waaws | seauam
UBDUNWIDN aADIUNITUAD AN IUNNAATNN VDL UDLIUS .
aunu/ud JULT [GEN
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
More No cooling water High pressure of 1.1 TOX I/L shutdown Valve check-list 2 3 6 2
Temperature supply to E-345T/U/W | PR320T/U/W, 1.2 TC345T/U/W alarm
or TR352T/U/W, PH, HH

E-354-12T/U/W

respectively and possible
to TOX production I/L

shutdown

1.3 TGE3541-CWRT/U/W
1.4 TGE3542-CWRT/U/W
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wamsfanen IanzH aznumumsauiinavlulssaneienssteduanasazmsdszdivanuassdeds HAZOP

Wﬂi&l(Node) .... TOX Production............ Jeaziven [ LCT6 LS DT o3 T3 1) PN
TUTININAA(PArAmEter) ..........ovvverrveerreerieneennnn AIAIURU (VAIU) ..o suuwlaunaneay 1302, 1303, 1304, 1305
m3lszluanude
‘ﬂ (3 o o Y
o : o vd o naInMItoInu/ . Toma | AN | waaws | szAunw
VDUNWIDI ADIUNTUIIADN AN IUNNAATNN VDIFAUDLUE 4
aaunu/ud JULT [GEN
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
More Same as more
Pressure temperature
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wamsfanen IanzH aznumumsauiinavlulssanuiensilduanauazmsdszdivanudssd s HAZOP
Wﬂi&l(Node) .... TOX Production............ Jeazivn (Node Description)................couneeee.

TJad8n13Wan(Parameter) .... LC3411/LC341 TU/LC3411W ... 1AIUAN (Value)

madszliuanuds
‘ﬂ 3 o o Y
5 . .o PEPN MnasmMsteInt/ . Temer | a2 | waaws | szAuAy
UBDUNWIDN aADIUNITUAD AN IUNNAATNN VDL UDLIUS 4
aunu/ud JULT [GEN
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
More LC3411/LC3411U/ TOX product off- 1.1 Sight glass of S-341T Field operator check 2 3 6 2
Level LC3411W //LC3411W | specification due to more | /U/W sheet

malfunction aqueous overflow to 1.2 LC3412/LC3412U

D-343T/U/W /LC3412W alarm PH, HH
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Fuduaseuazmslszfiuanudssdieds HAZOP

UAUA 346 /

Wﬂi&l(Node) .... TOX Production............ Jeaziven (Node Description)..............c.ccuneeee. TOX Feeding Flowrate to TOX Production................ccoeeuuevunne.
11998n15HaA (Parameter) ... LC3412/LC3412U/LC3412UW.... Fhﬂ?.l‘Uﬁlll (Value) ........ooeenes 4060 %0...einiiiiieien uwuumauvanemy 1302, 1303, 1304, 1305
mssziiunnudes
‘ﬂ 4 o o Y
5 . .o PEDN wnasmstony/ . Toma | AN | waaws | szAunw
UBDUNWIDN ADIUNITUIIAD AN IUNNAATNN VDL UDLIUS .
aaunu/ud JULT [GEN
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
More LC3412/LC3412U Formalin from formalin 1.1 Sight glass of Field operator check 2 3 6 2
Level /LC3412W malfunction | recovery unit off- S341T/U/W sheet

specification due to more
benzene overflow to

D-241T/U/W

1.2 LC3411/LC3411U/

LC3411W alarm PH, HH
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wamsfanen IanzH aznumumsauiinavlulssaneiensiteduaneamazmsdszdivanuassdeds HAZOP

UAWR 347 /

Wﬂi&l(Node) .... TOX Production............ Jeazivn (Node Description)................couneeee. TOX Feeding Flowrate to TOX Production...............c.cceceuveenne.
TJodonanan(Parameter) .............LC347T/U/W............. AN (Value) ............... 40760 Y., wuuilaunaneay 1302, 1303, 1304, 1305
mssziiunnudes
‘ﬂ 4 o o Y
v , e o a 1ATMIV0INY/ Y Tome | anw | waaws | szAunm
VDUNWIDI ADIUNTUIIADN AN IUNNAATNN VDIAUDLUE 4
aunu/ud JULT [GEN
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
More LC347T/U/W More ageuous overflow Sight glass of Product sampling 2 3 6 2
Level malfunction to D-348T/U/W possible | S-347T/U/W

to less TOX production

efficiency
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wamsfanen IanzH aznumumsauiinavlulssaneienssteduanasazmsdszdivanuassdeds HAZOP

Wﬂi&l(Node) .... TOX Production............ Jeaziven (Node Description)..............c.ccuneeee. TOX Feeding Flowrate to TOX Production................ccoeeuuevunne.
TJa38n15Wan(Parameter) ... FC360F/FC360FU/FC360FUW. ... A1AIUAY (Value) ............... 10-15 M/, wunmlaunanaay 1305, 1306, 1307
mssziiunnudes
‘ﬂ 4 o o Y
o ‘ .o vd o wnasmstony/ . Toma | AN | waaws | szAunw
UVDUNWIDI ADIUNTUIIADN AN IUNNAATNN VDIFAUDLUE .
aaunu/ud JULT [GEN
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
More FC360F/FC360FU/ Temperature of 1.1 TC36028/TC36028U/ | Preventive 2 3 6 2
Flow FC360FW malfunction | T-360T/U/W fluctuation | TC36028W/ Maintenance

possible to TOX product | TR36040/TR36040U/
off-specification TR36040W alarm PH/PL
1.2 FC3612/FC3612U/

FC3612W alarm PH/PL
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= a ¢ o a A FRIY a Ay A
HWaMIANH AAITH uaz“ﬂumumsﬂ]luua1u1uisaammamwmaummuazmiﬂizmummmmmﬂn HAZOP
Wﬂi&l(Node) .... TOX Production............ Jeazivn (Node Description)..................... Reflux of T-360T/U/W ... ..t
199815 HaA(Parameter) ....... FC360R/FC360RU/FC360RW....... FﬁﬂTUﬁlll (Value) .........eeene 10-15m/hre. oo unuuauvinemy 1305, 1306, 1307
mssziiunnudes
{] 4 o o Y
v , e o a 1AIMItoIn/ Y Tome | anw | waaws | szAunm
VDUNWIDI ADIUNTUIIADN AN IUNNAATNN VDIAUDLUE 4
aunu/ud JULT [GEN
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
More FC360R/FC360RU/ No significant None None

Flow FC360RW malfunction consequence
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wamsfanen IanzH aznumumsauiinavlulssaneienssteduanasazmsdszdivanuassdeds HAZOP

Wﬂi&l(Node) .... TOX Production............ Jeaziven (Node Description)..............c.ccuneeee. TOX Feeding Flowrate to TOX Production................ccocoveunnen.
199815 HaA(Parameter) ....... TC36028/TC36028U/TC36028W....... ﬂ'WﬂTUﬂll (Value) .....covvvneennns 100°C oo, uvumauvinemy 1305, 1306, 1307
mssziiunnudes
Y @ v o @
5 . .o PEDN nasmitloain/ . Toma | AN | waaws | szAunw
UBDUNWIDN ADIUNITUIIAD AN IUNNAATNN VDL UDLIUS .
aaunu/ud JULT [GEN
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
More TC36028/TC36028U/ | High temperature of 1.1 TR3601/TR3601U/ Preventive 2 2 4 2
Temperature TC36028W T-360T/U/W possible to | TR3601W /TR36018 Maintenance
malfunction TOX vapor solidify in /TR36018U/TR36018W
E-364-1/2/3T/U/W /TR36022/TR36022U/

TR36022W /TR36028
/TR36028U/TR36028W/
TR36040/TR36040U/
TR36040W
TR360T/U/W alarm PH,
HH
1.2 TOX I/L shutdown
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wamsfanen IanzH aznumumsauiinavlulssaneiensiteduaneamazmsdszdivanuassdeds HAZOP

#120(Node) .... TOX Production............ 3100821909 (Node Description)...........c.oeeenne.e Cooling Water Supply to TOX Production................c.cceeeueennannn..
TJa38n15Wan(Parameter) ... TR364-3T / TR364-2U /TR364-2W ... AIUAN (Value) ............... 40°C i nuulaunangay 1305, 1306, 1307
madszliuanuds
‘ﬂ 4 o o Y
5 . .o PEPN MnasmMsteInt/ . Temar | a2 | waaws | szAuAY
UBDUNWIDN aADIUNITUAD AN IUNNAATNN VDL UDLIUS .
aunu/ud JULT [GEN
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
More No cooling supply to E- | High temperature of 1.1 TR3643T / TR3642U | Valve check-list 2 3 6 2
Temperature 364-1/2/3T/U/W exchanger (E-364- / TR3642W alarm PH,

1/2/3T/U/W) possible to HH
benzene vapor expose to 1.2 TOX I/L shutdown

scrubber and atmosphere
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Wﬂi&l(Node) .... TOX Produc!

tion............ Jeaziven (Node Description)

v
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Fuduaseuazmslszfiuanudssdieds HAZOP

UAUA 352 /

TUTINMINAA(PAramEter) ..........ooovereverrrieriennenns AIAIUGU (VAIUE) .o wuulaurangay 1305, 1306, 1307
mssziiunnudes
‘ﬂ 3 o 7 o
5 . .o PEDN wnasmstony/ . Toma | AN | waaws | szAunw
UBDUNWIDN ADIUNITUIIAD AN IUNNAATNN VDL UDLIUS 4
aaunu/ud JULT [GEN
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
More No possible cause None None None
Pressure
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wamsfanen IanzH aznumumsausinavlulssaneien st uanatazmsdszdivanudssd s HAZOP

Wﬂi&l(Node) .... TOX Production............ Jeazivn (Node Description)

T998n15WaA(Parameter) ...

UAUA 353 /

PR3601W alarm PL, LL

madszliuanuds
‘ﬂ 4 o o Y
5 . .o PEPN MnasmMsteInt/ . Temar | a2 | waaws | szAuAY
UBDUNWIDN aADIUNITUAD AN IUNNAATNN VDL UDLIUS .
aunu/ud JULT [GEN
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
More LC360T/U/W Flooding in T-360T/U/W | 1.1TR3601/TR3601U/ Preventive 2 3 6 2
Level malfunction possible to damage trays | TR3601W/TR3605 maintenance
inside the column and /TR3605U/TR3605W
TOX production alarm PL, LL
shutdown 1.2 PR3601/PR3601U/
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Fuduaseuazmslszfiuanudssdieds HAZOP

UAUR 354 /

Wﬂi&l(Node) .... TOX Production............ Jeaziven (Node Description)..............c.ccuneeee. TOX Feeding Flowrate to TOX Production................ccoeeuuevunne.
TJodomanan(Parameter) ............. LC367T/U/W............. ANV (Value) .......ocvevrreereenn. 40760 Y., wunwlaunineay 1305, 1306, 1307
mssziiunnudes
‘ﬂ 4 o o Y
v , e o a 1ATMIY0INY/ Y Tome | anw | waaws | szAunm
VDUNWIDI ADIUNTUIIADN AN IUNNAATNN VDIFAUDLUE 4
augum FULTY IGEN
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
More LC367T/U/W Aqueous overflow to Sightglass of 1. Preventive 2 3 6 2
Level malfunction benzene drum S-367T/U/W maintenance

(D-365T/U/W) possible
to TOX product

off-specification

2. Field operator

check list
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wamsfanen IanzH aznumumsauiinavlulssaneiensiteduaneamazmsdszdivanuassdeds HAZOP

Wﬂi&l(Node) .... TOX Production............ Jeazivn (Node Description)

T998n15WaA(Parameter) ...

UAUA 355 /

mydszliuanudes
‘ﬂ 3 o o Y
” , ve i a WnInstlesni/ Y Tome | any | waans | seAuAw

UBDUNWIDN aADIUNITUAD AN IUNNAATNN VDL UDLIUS 4

aunu/ud JULT [GEN
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
More No significant cause None None None

Flow
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UAUA 356 /

Wﬂi&l(Node) .... TOX Production............ Jeaziven (Node Description)............ Steam 6S Supply t0 TOX Production...........c.ceuueeeiiniiniiiiieiieieeieeeeeeane
TJodomanan(Parameter) ............. FC38IT/U/W.....ooovn. ANIVAY (Value) .......oovevrreereenn. TO0 KL oo suulaunangay 1306, 1308, 1401
madszliuanuds
‘ﬂ 4 o o Y
9 . /o o A Mnasmstent/ v AN | WAANT | STAUANY
UBDUNWIDN ADIUNITUIIAD AN IUNNAATNN VDL UDLIUS .
aaunu/ud JULT [GEN
Deviation Possible Causes Consequence Recommendations N
Safe Guards S Rating
More FC381T/U/W Loss TOX product to 1.1 TR3801/TR3801U/ Preventive 3 6 2
Temperature mulfunction Formalin Recovery TR3801W /TR3804 Maintenance
process /TR3804U/TR3804W

/TR380T/U/W alarm PH,
HH 1.2 PR380T/U/W
alarm PH, HH

1.3 TR385T/U/W alarm

PH, HH
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wamsfanen IanzH aznumumsauiinavlulssaneiensiteduaneamazmsdszdivanuassdeds HAZOP

UAWR 357 /

Wﬂi&l(Node) .... TOX Production ............ Jeazdun (Node Description).................. T-380T/U/W Top Vapor to V-385T/U/W......ccoviuniiiiiiiiinaiinaiinns
1998 15Wan (Parameter) ... uvuntlauvmnemy 1306, 1308, 1401
mssziiunnudes
EY @ @ @
9 . /o s o wasmsilesin/ v ANY | Waaw FEAUANN
VDUNWIDI ADIUNTUIIAN AN IUNNAATNN VDIAUDLUE 4
aunu/ud JULT [GEN
Deviation Possible Causes Consequence Recommendations N
Safe Guards S Rating
More No hot water supply to | Loss TOX product to TR385T/U/W alarm PH, None 3 6 2
Temperature E-384T/U/W Formalin Recovery HH

process
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UAUA 358 /

Wﬂi&l(Node) .... TOX Production ............ Jeazidn (Node Description).................. T-380T/U/W Top Vapor to V-385T/U/W......ccoviuiiiiiiiiiiiiaiinn
TJodomanan(Parameter) ............. PR38OT/U/W................ ANIVAN (Value) ............... 0.02Kg/em’ ..o, wulaunneay 1306, 1308, 1401
mslszluanude
‘ﬂ (3 o o Y
o : o vd o naInMItoInu/ . Tome | anw | waaws | szAunm
VDUNWIDI ADIUNTUIIADN AN IUNNAATNN VDIFAUDLUE 4
aaunu/ud JULT [GEN
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
More Same as more
Pressure temperature
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UAUA 359 /

Wﬂi&l(Node) .... TOX Production............ Jeazivn (Node Description)................couneeee. TOX Feedingh Flowrate to TOX Production..................cceceuveennes
1998 15Wan (Parameter) ... . syunauvunemy 1306, 1308, 1401
mssziiunnudes
‘ﬂ (3 o o Y
o . o vd o naInMItoInu/ . Toma | AN | waaws | szAunw
VDUNWIDI ADIUNTUIIADN AN IUNNAATNN VDIAUDLUE 4
aunu/ud JULT [GEN
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
More LC380T/U/W mal- High level of TR380T/U/W alarm PL, Preventive 2 2 4 2
Level function T-380T/U/W possible to | LL Maintenance

damage tray support and

TOX process S/D
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UAUA 360 /

Wﬂi&l(Node) .... TOX Production ............ Jeazidn (Node Description).................. T-380T/U/W Top Vapor to V-385T/U/W......ccoviuiiiiiiiiiiiiaiinn
TJodomanan(Parameter) ............. LC385T/U/W....oovne MAVY (Value) .....o.o.oeees 4060 %................ wuuwlaunangay 1306, 1308, 1401
mssziiunnudes
‘ﬂ 4 o o Y
5 . .o PEDN wnasmstony/ . Toma | AN | waaws | szAunw
UBDUNWIDN ADIUNITUIIAD AN IUNNAATNN VDL UDLIUS .
aaunu/ud JUNT [GEN
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
More LC385T/U/W mal- Loss TOX product to 1.1 PR380T/U/W alarm None 2 3 6 2
Level function formalin recovery process | PH, HH

1.2 LG385T/U/W
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wamsfanen IanzH aznumumsauiinavlulssaneiensiteduaneamazmsdszdivanuassdeds HAZOP

Wﬂi&l(Node) .... TOX Production............ Jeazivn (Node Description)

T998n15WaA(Parameter) ...

UAUR 361 /

madszliuanuds
‘ﬂ & v o
Y , ve I 1aIMsteany/ Y Toma | an | waaws | seauam
UBDUNWIDN aADIUNITUAD AN IUNNAATNN VDL UDLIUS .
augum PPN GO
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
Flow P-321-1/2T/U/W stop | High level of 1.1 pump stop alarm on Annual PM during 2 3 6 2
No/ Less T-320T/U/W possible to DCS S/D period

TOX process S/D

1.2 LC320T/U/W alarm
PH, HH

1.3 spare pump

1.4 FR321T/U/W alarm

PL,LL
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UAUR 362 /

Wﬂi&l(Node) .... TOX Production............ Jeaziven (Node Description)............ Vapor from R-300T/U/W t0 T-320T/U/W........iiimiiiiiiiiieiieiieeeieeeea
Todomanan(Parameter) ................ FR32IT/U/W............. AINIVAN (Value) .................. 10-12 M/MC. e, suumlaurinemy 1301, 1302
mssziiunnudes
‘ﬂ 4 o o Y
v , e o a 1ATMIY0INY/ Y Tome | anw | waaws | szAunm
VDUNWIDI ADIUNTUIIADN AN IUNNAATNN VDIFAUDLUE .
aaunu/ud JULT [GEN
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
Flow Wrong valve line-up High level of T- 1.1 LC320T/U/W alarm Valve check-list 2 3 6 2
No/ Less from T-320T/U/W to 320T/U/W possible to PH, HH

R-300T/U/W

TOX process S/D

1.2 FR321T/U/W alarm

PL,LL
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UAUA 363 /

Wﬂi&l(Node) .... TOX Production............ Jeazivn (Node Description)............... T320T/U/W Top Vapor t0 T-340T/U/W .....cceeuniiniiiiiieie e
11998n15HaA (Parameter) ....FC320D/FC320DU/ FC320DW.... ?hﬂ?m}ll (Value) ..oooveevvinieninnnns 7000-9000 Nm’/hr.........coooveee.. wuulauvinemy 1301, 1302
mssziiunnudes
‘ﬂ 4 o o Y
5 . .o PEPN wnasmstony/ . Toma | AN | waaws | szAunw
UBDUNWIDN aADIUNITUAD AN IUNNAATNN VDL UDLIUS .
aunu/ud JULT [GEN
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
Flow FCV320D/U/W mal- | Less TOX top product to | FC320D/U/W alarm PH, | Annual PM during 2 3 6 2
No/ Less function T-340T/U/W HH S/D period
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WanIIANHE AANTH uazﬂumumsﬂ1!uua1u1uisaammemwmaummuazmiﬂizmummmmmmﬁ HAZOP
Wﬂi&l(Node) .... TOX Production............ Jeaziven (Node Description)............... T320T/U/W Top Vapor to T-340T/U/W.....cceeuniiniiiiiiaiee e
38 Inaa(Parameter) .......... LC323T/U/W............. ANIVRY (Value) ......overrerrerenren, 40760 Y., wunmlaunanaay 1301, 1302
madszliuanuds
‘ﬂ 4 o o Y
v , e o 11MINIUoINU/ y Toma | an | waaws | sauam
UBDUNWIDN ADIUNITUIIAD AN IUNNAATNN VDI UDLIUS 2
augum FULTY IGEN
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
Flow P-324-1/2T/U/W stop | Less TOX product 1.1 TR320T/U/W alarm Annual PM during 2 3 6 2
No/ Less efficiency to PH, HH S/D period

T-340T/U/W possible to | 12 LC323T/U/W alarm

TOX S/D PH, HH

1.3 spare pump
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wamsfanen IanzH aznumumsauiinavlulssaneiensiteduaneamazmsdszdivanuassdeds HAZOP

Wﬂi&l(Node) .... TOX Production............ Jeazivn (Node Description)............... T320T/U/W Top Vapor to T-340T/U/W
LLll‘]Jllﬂau'ﬂllﬁlLﬁ"U 1301, 1302

T998n15WaA(Parameter) ...

T-340T/U/W possible to | 12 LC323T/U/W alarm

TOX S/D PH, HH

1.3 spare strainer

madszliuanuds
‘ﬂ 3 o o Y
v , e v A wnINMItoanu/ Y Tome | any | waans | seAuAw
UBDUNWIDN ADIUNTUAD AN IUNNAATNN VDL UDLIUS 4
aunu/ud JULT [GEN
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
Flow Suction strainer of Less TOX product 1.1 TR320T/U/W alarm Routine clean 2 3 6 2
No/ Less P-324-1/2T/U/W clog efficiency to PH, HH
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wamsfanen IanzH aznumumsauiinavlulssaneienssteduanasazmsdszdivanuassdeds HAZOP

Wﬂi&l(Node) .... TOX Production............ Jeaziven (Node Description)............... T320T/U/W Top Vapor to T-340T/U/W......cceeuniiniiiiiiaiie e
38 Inaa(Parameter) .......... LC323T/U/W............. ANIVRY (Value) ......overrerrerenren, 40760 Y., wunmlaunanaay 1301, 1302
madszliuanudes
‘ﬂ 4 o o Y
v , e o 11MINIUoINU/ y Toma | an | waaws | sauam
UBDUNWIDN ADIUNITUIIAD AN IUNNAATNN VDL UDLIUS .
aaunu/ud JULT [GEN
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
Flow LC323T/U/W mal- Less TOX product 1.1 TR320T/U/W alarm Annual PM during 2 3 6 2
No/ Less function efficiency to T- PH, HH S/D period
340T/U/W possible to 1.2 FC320R/FC320RU
TOX S/D /FC320RW alarm PL, LL
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wamsfanen IanzH aznumumsauiinavlulssaneiensiteduaneamazmsdszdivanuassdeds HAZOP

Wﬂi&l(Node) .... TOX Production............ Teazvun (Node Description)............... T320T/U/W Top Vapor to T-340T/U/W.....cccoouniiniiiiiiiiieeieeeee e

... nuuudlauviunoay 1301, 1302

T998n15WaA(Parameter) ...

mssziiunnudes
‘ﬂ 4 o o Y
5 . .o PEPN wnasmstony/ . Temar | a2 | waaws | szAuAY
UBDUNWIDN aADIUNITUAD AN IUNNAATNN VDL UDLIUS .
aunu/ud JULT [GEN
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
Flow FC320R/FC320RU/ Less TOX product 1.1 TR320T/U/W alarm Annual PM during 2 3 6 2
No/ Less FC320RW efficiency to PH, HH S/D period
mal-function T-340T/U/W possible to | 1-2 LC323T/U/W alarm

TOX S/D PH, HH
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Wﬂi&l(Node) .... TOX Production............ Jeaziven (Node Description)............... T320T/U/W Top Vapor to T-340T/U/W......cceeuniiniiiiiiaiie e
38 Inaa(Parameter) .......... LC323T/U/W............. ANIVY (Value) .....ooovvrrrrrrreernn, 40760 Y., wunmlaunanaay 1301, 1302
mssziiunnudes
‘ﬂ 4 o o Y
5 . .o PEDN wnasmstony/ . Toma | AN | waaws | szAunw
VDUNWIDI ADIUNTUIIADN AN IUNNAATNN VDIFAUDLUE .
aaunu/ud JULT [GEN
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
Flow Wrong valve line-up of | Less TOX product 1.1 TR320T/U/W alarm Valve Check-list 2 3 6 2
No/ Less recycle line efficiency to T- PH, HH
V-323T/U/W to 340T/U/W possible to 1.2 FC320R/FC320RU

T-320T/U/W TOX S/D /FC320RW alarm PL, LL

1.3 LC323T/U/W alarm

PH, HH

v .
LUUMIBUIOUAT 1B M5UTLEUANNG S 3

UAUA 369 /

wamsfanen IanzH aznumumsauiinavlulssaneiensiteduaneamazmsdszdivanuassdeds HAZOP

Wﬂi&l(Node) .... TOX Production ............ Jeazdun (Node Description)................c..eenee. Circulation Flowrate of T-330T/U/W.......oouiuiiiiiiiiiiiiiieieeee,
TJ938n15Wan (Parameter) ....FR330R/FR330RU/FR330RW.... AAIUAN (Value) .................. 50-70 ML, .o, wunwlaunneay 1301, 1302
mssziiunnudes
‘ﬂ 4 o o Y
o . .o PEPN wnasmstony/ . Toma | AN | waaws | szAunw
VDUNWIDI ADIUNTUIINDN AN IUNNAATNN VDIAUDLUE .
aunu/ud JULT [GEN
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
Flow P-331T/U/W stop High temperature of 1.1 FR330R/FR330RU 1. Eletricity connection 2 2 4 2
No/ Less T-330T/U/W possible to | /FR330RW alarm PL,LL in case of emergency
release more formalin/ 1.2 TR3301/TR3301U stop
TOX to Off-gas washing | /TR3301W alarm 2. Emergency response

column PH,HH plan procedure

3. Annual PM during

S/D period
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a1 a =) 4 ac
Fuduaseuazmslszfiuanudssdieds HAZOP

UAUR 370 /

Wﬂi&l(Node) .... TOX Production ............ Jeazidn (Node Description)...............cc.ueeenee. Circulation Flowrate of T-330T/U/W........couiuiiiiiiiiiiiiieieeeein,
TJo38MInaa(Parameter) ....... FR330R/FR330RU/FR330RW ....... ANIVAY (Value) .................. 50-70 ML ..o wuuwlauraneay 1301, 1302
madszliuanuds
‘ﬂ 4 o o Y
v , e o 11MINIUoINU/ y Toma | an | waaws | sauam
UBDUNWIDN ADIUNITUIIAD AN IUNNAATNN VDL UDLIUS .
aaunu/ud JULT [GEN
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
Flow Discharge strainer of High temperature of 1.1 FR330R/FR330RU Routine clean 2 2 4 2
No/ Less P-331T/U/W clog T-330T/U/W possible to | /FR330RW alarm PL,LL

release more formalin/
TOX to Off-gas washing

column

1.2 TR3301/TR3301U
/TR3301W alarm PH, HH

1.3 spare strainer

v .
LUUMIBUIOUAT 1B M5UTLEUANNG S 3

wamsfanen IanzH aznumumsauiinavlulssaneiensiteduaneamazmsdszdivanuassdeds HAZOP

WAWR 371 /

Wﬂi&l(Node) .... TOX Production ............ Jeazdun (Node Description)................c..eenee. Circulation Flowrate of T-330T/U/W........ccuiuiiiiiiiiiiiiiiieieeaein,
TJo38MInaa(Parameter) ....... FR330R/FR330RU/FR330RW ....... ANIVAY (Value) ...........o..... 50-70 ML ..o wuulaunaneay 1301, 1302
mssziiunnudes
‘ﬂ 4 o o Y
o . .o vd o wnasmstony/ . Toma | AN | waaws | szAunw
VDUNWIDI ADIUNTUIIADN AN IUNNAATNN VDL UDIIUS .
augum PPN GO
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
Flow Wrong valve line-up of | High temperature of 1.1 FR330R/FR330RU Valve check-list 2 2 4 2
No/ Less T-330T/U/W T-330T/U/W possible to | /FR330RW alarm PL,LL
circulation release more formalin/ 1.2TR3301/TR3301U

TOX to Off-gas washing

column

/TR3301W alarm PH, HH
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wamsfane IanzH aznumumsauiinavlulsanuiienssvduanatazmsdszdiuanudasdeds HAZOP

Wﬂi&l(Node) .... TOX Production

1998n15WaA(Parameter)

WAWR 372 /

mssziiunnudes
‘ﬂ 3 o 7 o
o . .o PEDN wnasmstony/ . Toma | AN | waaws | szAunw
UBDUNWIDN ADIUNITUIIAD AN IUNNAATNN VDL UDLIUS 4
aaunu/ud JULT [GEN
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
Level Same as No/Less Flow
No/ Less
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v

v .
LUUMIBUIOUAT 1B M5UTLEUANNG S 3

a1 a =) Y ac
Fuduaeuazmslszfiuanudssdieds HAZoOP

WAWA 373 /

Wﬂi&l(Node) .... TOX Production............ Jeazivn (Node Description)............ T-340T/U/W Top Vapor to their SePerators. ... ... occ.uuueuneinein e eeiiaeieeieeieeinens
ﬂ%ﬁ’ﬂﬂﬁwaﬁ(]’arameter) ....LC3411/LC3411U/LC3411W / LC3412/LC3412U/LC3412W.... Fhﬂ’l‘uﬁlll (Value) ...... 40-60 %..... uvuulaunnaay 1302, 1303, 1304, 1305
mssziiunnudes
‘ﬂ 4 o o Y
o . .o vd o wnasmstony/ . Toma | AN | waaws | szaunw
VDUNWIDI ADIUNTUIIADN AN IUNNAATNN VDL UDLIUS .
aunu/ud JULT [GEN
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
Flow Wrong valve line-up High level of T- LC3411/LC3411U Valve check-list 2 3 6 2
No/ Less from T-340T/U/W to 340T/U/W possible to /LC3411W and
S-341T/U/W or TOX process S/D LC3412/LC3412U
discharge line of P- /LC3412W alarm ML,

342-3T/U/W

PL,LL
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a1 a =) 4 ac
Fuduaseuazmslszfiuanudssdieds HAZOP

UAWR 374 /

Wﬂi&l(Node) .... TOX Production............ Jeaziven (Node Description)............ T-340T/U/W Top Vapor to their SePerators. ... ... occ.uvuueiuneeineiineiieiiaiieeieeieennnes
938 13WanA(Parameter) ... Motor Signal.......... ANIVY (Value) ..o, NONC. ..o wumlaunneay 1302, 1303, 1304, 1305
mssziiunnudes
‘ﬂ 4 o o Y
5 . .o PEDN wnasmstony/ . Toma | AN | waaws | szAunw
UBDUNWIDN ADIUNITUIIAD AN IUNNAATNN VDL UDLIUS .
aaunu/ud JULT [GEN
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
Flow P-342-3T/U/W stop Wrong composition of 1.1 DCS pump stop alarm | Annual PM during 2 2 4 2
No/ Less liquid in S-341T/U/W 1.2 Spare pump S/D period

possible to decrease TOX

capacity

v .
LUUMIBUIOUAT 1B M5UTLEUANNG S 3

wamsfanen IanzH aznumumsausinavlulssaneien s uanauazmsdszdivanudssd s HAZOP

Wﬂi&l(Node) .... TOX Production............ Jeazivn (Node Description)

1998n15HaA (Parameter) ... Motors Signal

MAILAY (Value)

WAWA 375 /

madszliuanuds
‘ﬂ & v o
Y , ve I 1aIMsteany/ Y Toma | an | waaws | seauam
UBDUNWIDN aADIUNITUAD AN IUNNAATNN VDL UDLIUS .
aunu/ud JULT [GEN
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
Flow P-342-1/2T/U/W stop | High level of T- 1.1 Spare pump Annual PM during 2 3 6 2
No/ Less 340T/U/W possible to 1.2 DCS pump stop alarm S/D period

TOX process S/D

1.3 LC3412/LC3412U

/LC3412W alarm PH, HH
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WAUA 376 /

v '

wamsfanen IanzH aznumumsauiinavlulssaneienssteduanasazmsdszdivanuassdeds HAZOP

Wﬂi&l(Node) .... TOX Production............ Jeaziven (Node Description)............ T-340T/U/W Top Vapor to their SePerators. .. ... .occ.uvuneiuneeineiieeieiieiieeieeieeinnes
199815 HaA(Parameter) ....... LC3411/LC3411U/LC3411W....... Fhﬂ:mﬁm (Value) ............ 40-60 %o....eiuneannnnn wuunlauvinemy 1302, 1303, 1304, 1305
mssziiunnudes
‘ﬂ 4 o o Y
5 . .o PEDN wnasmstony/ . Toma | AN | waaws | szAunw
UBDUNWIDN ADIUNITUIIAD AN IUNNAATNN VDL UDLIUS .
aaunu/ud JULT [GEN
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
Flow LC3411/LC3411U Ageous layer overflow to | Patrol Check 1. Field operator 2 3 6 2
No/ Less /LC3411W oil layer compartment check sheet
mal-function and Less | possible to TOX at 2. Annual PM during
flow to bottom T-360T/U/W off- S/D period
T-320T/U/W specification

v ;
uuuMsFIsuAIearmMslsdiunnuies 3
o
uHun 377 /

wamsfanen IanzH aznumumsauiinavlulssaneiensiteduaneamazmsdszdivanuassdeds HAZOP

Wﬂi&l(Node) .... TOX Production............ Jeazivn (Node Description)...................... Benzene Feeding to TOX Production...............ccuveiueiineiineiineinainean,
Todonsnan(Parameter) .............FC340R................ ANV (Value) .....o.ovvnee. 36m/Nr. wunmlaunineay 1302, 1303, 1304, 1305
mssziiunnudes
‘ﬂ 4 o o Y
v , e o a 1ATMIV0INY/ Y Tome | anw | waaws | szAunm
VDUNWIDI ADIUNTUIIADN AN IUNNAATNN VDIAUDLUE 4
aunu/ud JULT [GEN
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
Flow P349-1/2T/U/W stop | Benzene vapor flow to 1.1 DCS pump stop alarm | Preventive 2 3 6 2
No/ Less T-352T/U/W possible to 1.2 Spare pump Maintenance

TOX process shutdown 1.3 FC340R/FC340RU

/FC340RW alarm PL,LL
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wamsfanen IanzH aznumumsauiinavlulssaneienssteduanasazmsdszdivanuassdeds HAZOP

UAUR 378 /

Wﬂi&l(Node) .... TOX Production............ Jeaziven (Node Description)............ T-340T/U/W Top Vapor to their SePerators..........cc.uvuneiuneiineiieiieiieeieeieennnes
199815 HaA(Parameter) ....... LC3412/LC3412U/LC3412W....... ﬂ'1ﬂ31Jﬂll (Value) .....cc.eennes 40-60 %o eiueiiiiieiis wuunauvanemy 1302, 1303, 1304, 1305
mssziiunnudes
‘ﬂ 4 o o Y
Y , ve A 1aIMsteany/ Y Toma | an | waaws | sauam
UBDUNWIDN ADIUNITUIIAD AN IUNNAATNN VDL UDLIUS .
aaunu/ud JULT [GEN
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
Flow Wrong valve line-up High level of T- LC3412/LC3412U/LC34 | Valve Check-list 2 3 6 2
No/ Less between S-341T/U/W 340T/U/Wpossible to 12W alarm PH, HH

and

D-343T/U/W

TOX process S/D

WanSANH %Lﬂi1$1fi uazﬂumumsﬁnﬁmm‘luiieamnﬁami
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A 1w a =) 4 ac
Fuduaeuazmslszfiuanundssdeds HAZoOP

UAUA 379 /

Wﬂi&l(Node) .... TOX Production............ Jeazivn (Node Description)...................... Benzene Feeding to TOX ProCess........ovuuiuneiuneiieiieiieiieiieeins
TJodomanan(Parameter) ............. FC340R................ AAVY (Value) .....o.ovveeen., 36m/Nr. . nuumlaunanaiay - 1302, 1303, 1304,1305
mssziiunnudes
‘ﬂ 4 o o Y
5 . .o PEPN wnasmstony/ . Toma | AN | waaws | szaunw
UBDUNWIDN aADIUNITUAD AN IUNNAATNN VDL UDLIUS .
aunu/ud JULT [GEN
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
Flow Wrong valve line-up Benzene vapor flow to FC340R/FC340RU Valve Check-list 2 3 6 2
No/ Less between D-348T/U/W | T-352T/U/W possible to | /FC340RW alarm PL, LL

and T-340T/U/W

TOX process shutdown
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a1 a =) 4 ac
Fuduaseuazmslszfiuanudssdieds HAZOP

UAUR 380 /

Wﬂi&l(Node) .... TOX Production............ Jeaziven (Node Description)...................... Benzene Feeding to TOX ProCesS. .. ...uvvuueuniineeiiaiiaeiaeinaeinaeinans
TJodomanan(Parameter) ............. FC340R................ ANV (Value) .......ovvneen. 36m/Nr. . nuuwlaunanaay 1302, 1303, 1304, 1305
mssziiunnudes
‘ﬂ 4 o o Y
5 . .o PEDN wnasmstony/ . Toma | AN | waaws | szAunw
UBDUNWIDN ADIUNITUIIAD AN IUNNAATNN VDL UDLIUS .
aaunu/ud JULT [GEN
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
Flow FC340R/FC340RU Benzene vapor flow to TR340T/U/W alarm PH, | Annual PM during 2 3 6 2
No/ Less /FC340RW T-352T/U/W possible to | HH S/D period

mal-function

TOX process shutdown

v .
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wamsfane IanzH aznumumsauiinavlulssaneiem st uaneasazmsdszdiuanuassd s HAZOP

Wﬂi&l(Node) .... TOX Production............ Jeazivn (Node Description)

11998n15WaA(Parameter)

UAUR 381 /

madszliuanuds
‘ﬂ & v o
5 . .o PEPN MnasmMsteInt/ . Temar | a2 | waaws | szAuAY
UBDUNWIDN aADIUNITUAD AN IUNNAATNN VDL UDLIUS .
aunu/ud JULT [GEN
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
Flow P-353T/U/W stop or High temperature of 1.1 TR352T/U/W alarm 1. Routine clean 2 3 6 2
No/ Less strainer clog T-352T/U/W possible to | PH, HH 2. Annual PM during

TOX process S/D

1.2 FR3521 alarm PL, LL

S/D period
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a1 a =) 4 ac
Fuduaseuazmslszfiuanudssdieds HAZOP

UAUR 382 /

Wﬂi&l(Node) .... TOX Production............ Jeaziven (Node Description)..............c.ccuneeee. Circulation of T-352T/U/W....ouiieii e
199815 HaA(Parameter) ....... FR352/FR352U/FR352W....... ?hﬂTUﬁ]iJ (Value) .....ovevvvnnnnnnn 100 m*/hr.....ovoee. unumlauvanemy 1302, 1303, 1304, 1305
mssziiunnudes
‘ﬂ 4 o o Y
5 . .o PEDN wnasmstony/ . Temar | A2 | waaws | szAuAY
UBDUNWIDN ADIUNITUIIAD AN IUNNAATNN VDL UDLIUS .
augum PPN GO
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
Flow Wrong valve line-up High temperature of 1.1 TR352T/U/W alarm Valve Check-list 2 3 6 2
No/ Less between circulation line | T-352T/U/W possible to | PH, HH

of T-352T/U/W

TOX process S/D

1.2 FR3521 alarm PL, LL

v .
LUUMIBUIOUAT 1B M5UTLEUANNG S 3

wamsfanen IanzH aznumumsauiinavlulssaneiemssteduanasazmsdszdiuanudesdieds HAZOP

Wﬂi&lﬁﬂ?ﬂ(Node) .... TOX Production............

11998n15WaA(Parameter)

....LC3412/LC3412U/LC3412W

.. ANAIVAY (Value)

5wazidua (Node Description)............ T-340T/U/W Top Vapor to their Seperators

UAUR 383 /

mssziiunnudes
‘ﬂ 3 o ¢ o
5 . .o PEPN wnasmstony/ . Temar | a2 | waaws | szAuAY
UBDUNWIDN aADIUNITUAD AN IUNNAATNN VDL UDLIUS 4
aunu/ud JULT [GEN
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
Flow Wrong valve line-up Wrong composition of Patrol check Valve check-list 2 3 6 2
No/ Less from S-341T/U/W to liquid in S-341T/U/W

T-340T/U/W

possible to decrease TOX

capacity




v .
LUUMIBUIOUAT LM UTLEUANNT S 3
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wamsfanen IanzH aznumumsauiinavlulssaneienssteduanasazmsdszdivanuassdeds HAZOP

Wﬂi&l(Node) .... TOX Production............ Jeaziven (Node Description)............ T-340T/U/W Top Vapor to their SePerators..........cc.uvuneiuneiineiieiieiieeieeieennnes
199815 Han(Parameter) ....... LC3411/LC3411U/LC3411W....... Fhﬂ:l‘Uﬁlll (Value) ..ooovveevinnnninnnns 40-60 %o...ceuiiiiine wuunauvanemy 1302, 1303, 1304, 1305
mssziiunnudes
‘ﬂ 4 o o Y
Y , ve A 1aIMsteany/ Y Toma | an | waaws | sauam
UBDUNWIDN ADIUNITUIIAD AN IUNNAATNN VDL UDLIUS .
aaunu/ud JULT [GEN
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
Level LC3411/LC3411U P-342-3T/U/W damage 1.1 Redundant pump of None 2 3 6 2
No/ Less /LC3411W malfunction | possible to TOX P-342-1/2/3T/U/W
production shutdown 1.2 FI-S341-2/4T/U/W

1.3 TR32018/TR32018U
/TR32018W alarm PH,

HH

v .
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wamsfanen IanzH aznumumsauiinavlulssaneiensiteduaneasazmsdszdinanuassdieds HAZOP

Wﬂi&l(Node) .... TOX Production............ Jeazivn (Node Description)............ T-340T/U/W Top Vapor to their Seperators..........cc.uvuueiuneiineiieiieiieeiaeiaennnes
199815 HaA(Parameter) ....... LC3412/LC3412U/LC3412U ....... Fhﬂ:l‘UﬁIll (Value) ....oooevveenninnnnne 40-60 %0...eiuniiieiine unudauvinemy 1302, 1303, 1304, 1305
mssziiunnudes
‘ﬂ 4 o o Y
o . .o vd o wnasmstony/ . Toma | AN | waaws | szAunw
VDUNWIDI ADIUNTUIIADN AN IUNNAATNN VDL UDLIUS .
augum PPN GO
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
Level LC3412/LC3412U P-342-1/2T/U/W damage | Redundant pump of None 2 3 6 2
No/ Less /LC3412W malfunction | possible to TOX P-342-1/2/3T/U/W

production shutdown
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Fuduaseuazmslszfiuanudssdieds HAZOP

UAUR 386 /

Wﬂi&l(Node) .... TOX Production............ Jeaziven (Node Description)............ T-340T/U/W Top Vapor to their SePerators..........cc.uvuneiuneiineiieiieiieeieeieennnes
YoM Inaa(Parameter) ............. LC347T/U/W............. ANIVAY (Value) .......o.vveeen. 4060 %................ wuuwlaunanaay 1302, 1303, 1304, 1305
mssziiunnudes
Y , e vd wasmatleadu/ y a1y FYAUAIY
VDUNWIDI ADIUNTUIIADN AN IUNNAATNN VDIFAUDLUE 4
aaunu/ud JULT [GEN
Deviation Possible Causes Consequence Recommendations N
Safe Guards S Rating
Level LC347T/U/W No significant None None
No/ Less malfunction

consequence

v .
LUUMIBUIOUAT 1B M5UTLEUANNG S 3

wamsfanen IanzH aznumumsauiinavlulssaneiemsiteduanasazmsdszdinanuassdeds HAZOP

Wﬂi&l(Node) .... TOX Production............ Jeazivn (Node Description)

11998n15WaA(Parameter)

UAWR 387 /

mydszliuanudes
Y ) .. R masmstlesiw/ Y ANy FEaUANY
VDUNWIDI ADIUNTUIIADN AN IUNNAATNN VDL UDLIUS .
aunu/ud JULT [GEN
Deviation Possible Causes Consequence Recommendations N
Safe Guards S Rating
Flow Wrong valve line-up No TOX/Benzene supply | 1.1 FC360F/FC360FU Valve check-list 2 2
No/ Less between D-343T/U/W | to T-360T/U/W and /FC360FW alarm PL, LL

to T-360T/U/W

temperature of
T-360T/U/W bottom
higher than 130 °C

possible to I/L shutdown

1.2 TC362T/U/W alarm

PH, HH
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UAUR 388 /
5 ; e a A - 4y o
wamsany AnszH taznumumssuivnululsanuienisttduanatasmsdszdivanudesdieIs HAZOP

Wﬂi&l(Node) .... TOX Production.... Jeaziven (Node Description)...................... Benzene Feeding to TOX ProCess........ovvuiuneiineiieiieiieiieiiaeins
TJo38MInaa(Parameter) ....... FC340R/FC340RU/FC340RW.......... ANIVY (Value) .......o.o.vvee.. 36 MM, wuumlaunneay 1305, 1306, 1307
mssziiunnudes
‘ﬂ 4 o o Y
o . .o PEDN wnasmstony/ . Toma | AN | waaws | szAunw
VDUNWIDI ADIUNTUIIADN AN IUNNAATNN VDIFAUDLUE .
aaunu/ud JULT [GEN
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
Flow P-344-1/2T/U/W stop | No TOX/Benzene supply | 1.1 FC360F/FC360FU Annual PM during 2 2 4 2
No/ Less to T-360T/U/W and /FC360FW alarm PL, LL S/D period
temperature of 1.2 TC362T/U/W alarm
T-360T/U/W bottom PH, HH
higher than 130 °C 1.3 Spare pump
1.4 TR3605-1/TR3605U-1 /
possible to I/L shutdown
TR3605W-I alarm PH,
HH
1.5 TOX I/L shutdown

v .
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wamsfanen IanzH aznumumsausinalulssanuiienssteduanasazmsdszdinainuassde3s HAZOP

Wﬂi&l(Node) .... TOX Production............ Jeazivn (Node Description)...................... Benzene Feeding to TOX Production................c.veiiiiiniiineiniinei,
aSunsHan(Parameter) ... FC360R/FC360RU/FC360RW....... MAILAN (Value) ............... 10-15 m¥hr................... nuuulauvinemy 1305, 1306, 1307
mssziiunnudes
‘ﬂ 4 o o Y
o . .o vd o wnasmstony/ . Toma | AN | waaws | szAunw
VDUNWIDI ADIUNTUIIADN AN IUNNAATNN VDIAUDLUE .
aunu/ud JULT [GEN
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
Flow Wrong valve line-up Fluctuation of T- 1.1 FC360R/FC360RU Valve check list 2 3 6 2
No/ Less between D-365T/U/W | 360T/U/W possible to /FC360RW alarm PL, LL
to T-360T/U/W TOX off-specification 1.2 TC368T/U/W alarm
PH, HH

1.3 TR360T/U/W alarm

PH,HH
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Fuduaseuazmslszfiuanudssdieds HAZOP

UAUA 390 /

Wﬂi&l(Node) .... TOX Production............ Jeaziven (Node Description)...................... Benzene Feeding to TOX Production...............ocoveiiiiiniiiniiniineis
38 Inaa(Parameter) .......... FC360R/FC360RU/FC360RW.......... ANIVAN (Value) ............... 10-15 m'/hr................ suulaunangay 1305, 1306, 1307
mssziiunnudes
‘ﬂ 4 o o Y
5 . .o PEDN wnasmstony/ . Toma | AN | waaws | szAunw
VDUNWIDI ADIUNTUIIADN AN IUNNAATNN VDIFAUDLUE .
aaunu/ud JULT [GEN
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
Flow P-366-1/2T/U/W stop | Fluctuation of T- 1.1 FC360R/FC340RU Annual PM during 2 3 6 2
No/ Less 360T/U/W possible to /FC340RW alarm PL, LL S/D period
TOX off-specification 1.2 TC368T/U/W alarm

PH, HH
1.3 Spare pump
1.4 TR360T/U/W alarm

PH, HH
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wamsfanen IanzH aznumumsauiinavlulssaneiensiteduaneamazmsdszdivanuassdeds HAZOP

Wﬂi&l(Node) .... TOX Production

11998n15WaA(Parameter)

UAUA 391 /

....... FC360R/FC360RU/FC360RW........ FhﬂTUﬁlll (Value) .....ccooeee 10-15m/hre. o wDULAUMINGBI@Y 1305, 1306, 1307
madszliuanuds
{] & v o
” , e i 11MINIUoINU/ Y Toma | an | waaws | seauam
UBDUNWIDN aADIUNITUAD AN IUNNAATNN VDL UDLIUS .
aunu/ud JULT [GEN
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
Flow FC360R/FC360RU Fluctuation of T- 1.1 TC368T/U/W alarm Preventive 2 3 6 2
No/ Less /FC360RW 360T/U/W possible to PH, HH Maintenance
malfunction TOX off-specification 1.2 TR360T/U/W alarm

PH, HH
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UAUR 392 /

Wﬂi&l(Node) .... TOX Production............ Jeaziven (Node Description)..............c.ccuneeee. TOX Feeding Flowrate from T-360T/U/W to T-380T/U/W.........c.coeeneinnnn.
38 Inaa(Parameter) .......... FR363/FR360U/FR360W.......... AV (Value) ...........o.... 34Nl wuuwlauningay 1305, 1306, 1307
mssziiunnudes
‘ﬂ 4 o o Y
5 . .o PEDN wnasmstony/ . Toma | AN | waaws | szAunw
UBDUNWIDN ADIUNITUIIAD AN IUNNAATNN VDL UDLIUS .
augum PPN GO
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
Level LC360T/U/W No significant None None
No/ Less malfunction consequence
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UAUA 393 /

Wﬂi&l(Node) .... TOX Production............ Jeazivn (Node Description)............... Aqueous from TOX Production to D-241T/U/W......cccviiiniiiiiiiiiiiiiiineieeieeae
TJodonanan(Parameter) .............LC367T/U/W............. ANV (Value) .......oovevrreereen. 600 VNT....ooveeeeeieeeeen suumlaunaneay 1305, 1306, 1307
mssziiunnudes
‘ﬂ 4 o o Y
5 . .o PEPN wnasmstony/ . Toma | AN | waaws | szAunw
UBDUNWIDN aADIUNITUAD AN IUNNAATNN VDL UDLIUS .
augum PPN GO
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
Level LC367T/U/W More Benzene to D- Sight glass of 1. Field operator 2 3 6 2
No/ Less malfunction 241T/U/W possible to S-367T/U/W check sheet

loss benzene

2. Preventive

maintenance
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UAUR 394 /

Wﬂi&l(Node) .... TOX Production............ Jeaziven (Node Description)..............c.ccuneeee. TOX Feeding Flowrate from T-360T/U/W to T-380T/U/W.........cccoeeneiunnne
38 Inaa(Parameter) .......... FR363/FR360U/FR360W.......... AN (Value) .......o.ooveee. 34 MM nuulaunanaay 1306, 1308, 1401
madszliuanuds
‘ﬂ 4 o o Y
Y , e o a nasmMitoaniy Y Toma | an | waaws | sauam
VDUNWIDI ADIUNTUIIADN AN IUNNAATNN VDL UDLIUS .
aaunu/ud JULT [GEN
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
Flow RV360T/U/W High level of T- 1.1 FR363T/U/W alarm None 2 3 6 2
No/ Less malfunction 360T/U/W possible to PL,LL
tray damage and TOX 1.2 LC360T/U/W alarm

process S/D

PH, HH
1.3 LC380T/U/W alarm

PL,LL
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wamsfanen IanzH aznumumsauiinavlulssaneiemssteduanasazmsdszdiuanuassdeds HAZOP

Wﬂi&l(Node) .... TOX Production............ Jeazivn (Node Description)

11998n15WaA(Parameter)

UAUA 395 /

madszliuanuds
‘ﬂ 3 o o Y
5 . .o PEPN MnasmMsteInt/ . Temar | a2 | waaws | szAuAY
UBDUNWIDN aADIUNITUAD AN IUNNAATNN VDL UDLIUS 4
aunu/ud JULT [GEN
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
Flow P-363-1/2T/U/W stop | High level of T- 1.1 FR363T/U/W alarm Annual PM during 2 3 6 2
No/ Less 360T/U/W possible to PL,LL S/D period
tray damage and TOX 1.2 LC360T/U/W alarm

process S/D

PH, HH

1.3 LC380T/U/W alarm
PL,LL

1.4 Spare pump

1.5 DCS stop alarm
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wamsfanen IanzH aznumumsauiinavlulssaneienssteduanasazmsdszdivanuassdeds HAZOP

Wﬂi&l(Node) .... TOX Production............ Jeaziven (Node Description)................c.uueeee. TOX Feeding Flowrate from T-360T/U/W to T-380T/U/W.........c.coveuevunnnne
TJodnsnan(Parameter) ........ FR363/FR360U/FR360W......... AAIVN (Value) .......o.o.vevee.. 34 MMl wunmlaunaneay 1306, 1308, 1401
mssziiunnudes
‘ﬂ 4 o o Y
5 . .o PEDN wnasmstony/ . Toma | AN | waaws | szAunw
UBDUNWIDN ADIUNITUIIAD AN IUNNAATNN VDL UDLIUS .
aaunu/ud JULT [GEN
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
Flow LCV360T/U/W High level of T- 1.1 FR363T/U/W alarm Preventive 2 3 6 2
No/ Less malfunction 360T/U/W possible to PL,LL Maintenance
tray damage and TOX 1.2 LC380T/U/W alarm

process S/D

PL,LL
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UAUA 397 /

Wﬂi&l(Node) .... TOX Production............ Jeazivn (Node Description)..................... TOX Product from T-380T/U/W t0 D-390T/U/W.......covviiniiiiiiiiiiiieinns
o8 Inaa(Parameter) .......... FRS382/FRS382U/FRS382W.......... AAVAY (Value) .......o.ov...... 34 m/Meei, wunmlaunineay 1306, 1308, 1401
mssziiunnudes
‘ﬂ 4 o o Y
” , e i 11MINIUoINu/ Y Toma | an | waaws | seauam
VDUNWIDI ADIUNTUIIADN AN IUNNAATNN VDIAUDLUE .
aunu/ud JULT [GEN
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
Flow LCV380T/U/W High level of 1.1 LC380T/U/W alarm Preventive 2 3 6 2
No/ Less malfunction T-360T/U/W and PH, HH Maintenance

T-380T/U/W possible to
tray damage and TOX

process S/D

1.2 LC360T/U/W alarm
PH, HH

1.3 TR3801/TR3801U /
TR3801W alarm PL
1.4 TR382T/U/W alarm

PL,LL
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Wﬂi&l(Node) .... TOX Production............ Jeaziven (Node Description)..................... TOX Product from T-380T/U/W t0 D-390T/U/W.......cooviiniiiiiiiiiiiiiiannn
38 Inaa(Parameter) .......... FRS382/FRS382U/FRS382W.......... AAVAY (Value) .........o........ 34 m/Mr wunmlauninay 1306, 1308, 1401
madszliuanuds
‘ﬂ 4 o o Y
v , e o 11MINIUoINU/ y Toma | an | waaws | seauam
UBDUNWIDN ADIUNITUIIAD AN IUNNAATNN VDL UDLIUS .
augum PPN GO
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
Flow P-382T/U/W stop High level of T- 1.1 LC380T/U/W alarm Preventive 2 3 6 2
No/ Less 380T/U/W possible to PH, HH Maintenance
tray damage and TOX 1.2 TR3801/TR3801U

process S/D

/TR3801W alarm PL
1.3 TR382T/U/W alarm
PL,LL

1.4 Spare pump (P-363-
2T/U/W)
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UAUA 399 /

Wﬂi&l(Node) .... TOX Production............ Jeazivn (Node Description)............... TOX Product from T-360T/U/W to T-380T/U/W and T-380T/U/W to D-
390T/U/W..............
11998n15HaA (Parameter) ... FR363/FR363U/FR363W / FRS382/FRS382U/FRS382W....... ﬂ'm'mﬂu (Value) ......... 3-4m'fhr.......... uuulauvunemy 1306, 1308, 1401
msseiiunnuides
9| @ v o @
5 , .o vl o nasmstloain/ y Temer | A | waaws | szAuAY
UVBUNWIDON ADIUNTUIIADN AN IUNNAATNN VBIAUDLUE .
ﬂ?ﬂﬂﬂ/llm‘ﬂ TUUIN laﬂ\i
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
Flow No/Less hot water TOX clog in piping 1.1FC380R/FC380RU/ Valve check list 2 3 6 2
No/ Less supply to jacket of system possible to TOX FC380RW /FR363T/U/W
piping processs S/D alarm PL, LL

1.2 TR382T/U/W alarm
PL, LL
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wamsfanen IanzH aznumumsauiinavlulssaneienssteduanasazmsdszdivanuassdeds HAZOP

Wﬂi&l(Node) .... TOX Production............ Jeaziven (Node Description)............... TOX Product from T-360T/U/W to T-380T/U/W and T-380T/U/W to D-
390T/U/W..ooeniiinnenn,
o Sun15Han(Parameter) ... FR363/FR363U/FR363W / FRS382/FRS382U/FRS382W.... A1AILAY (Value) ......... 3-4m'hr......... nuuulauvinemy 1306, 1308, 1401
msseiiunnuide
9| @ v o @
5 : <o vd o nasmstloain/ v Toma | AN | waaws | szAun
UVDUNNWIDI ADIUNTUIIADN AN IUNINAATNN VDI UDLUE ,
Augun by FULTI GEN
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
Flow F-387T/U/W clog High level of 1.1 LC380T/U/W alarm Routine clean 2 3 6 2
No/ Less T-360T/U/W and PH, HH

T-380T/U/W possible to | 1-2 LC360T/U/W alarm

tray damage and TOX PH, HH

process S/D 1.3 TR3801/TR3801U
/TR3801W alarm PL
1.4 TR382T/U/W alarm

PL,LL
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UHUR 401 /
= a ¢ o a A FRIY a Ay A
HWaMIANH AAITH uazvmmumsﬂ1!uua1u1uisaammamwmaummuazmiﬂizmummmmmﬂn HAZOP
Wﬂi&l(Node) .... TOX Production............ Jeazivn (Node Description)................c...... Reflux of T-380T/U/W .. ..ot
30 Inaa(Parameter) .......... FC380R/FC380RU/FC380RW.......... ANIVY (Value) .......o.o.v.vee... 3mUN e, wupmlaunneay 1306, 1308, 1401
mssziiunnudes
‘ﬂ 4 o o Y
Y , ve I 1aIMsteany/ Y Toma | an | waaws | seauam
VDUNWIDI ADIUNTUIIADN AN IUNNAATNN VDIAUDLUE .
augum PPN GO
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
Flow P-386-1/2T/U/W stop | Less TOX process 1.1 Spare pump Annual PM during 2 2 4 2
No/ Less efficiency 1.2 FC380R/FC340RU S/D period
/FC340RW alarm PL,LL

1.3 TR380R/TR380RU
/TR380RW alarm PL,LL

1.4 DCS stop alarm
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Wﬂi&l(Node) .... TOX Production............ Jeaziven (Node Description)................c...... Reflux of T-380T/U/W....onieiii e
38 Inaa(Parameter) .......... FC380R/FC380RU/FC380RW.......... AN (Value) .........o.ovee.. 3mUMCi wumlaunangay 1306, 1308, 1401
madszliuanudes
‘ﬂ 4 o o Y
Y , ve A 1aIMsteany/ Y Toma | an | waaws | sauam
UBDUNWIDN ADIUNITUIIAD AN IUNNAATNN VDL UDLIUS .
aaunu/ud JULT [GEN
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
Flow FCV380R/FCV380RU/ | Less TOX process 1.1 FC380R/FC380RU Preventive 2 2 4 2
No/ Less FCV380RW efficiency /FC380RW alarm PL,LL | Maintenance
malfunction 1.2 TR380R/TR380RU
/TR380RW alarm PL,LL
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wamsfanen IanzH aznumumsauiinavlulssaneiensiteduaneamazmsdszdivanuassdeds HAZOP

Wﬂi&l(Node) .... TOX Production............ Jeazivn (Node Description)..................... TOX Product from T-360T/U/W t0 T-380T/U/W.......vuiniriiiiiieeiieieaeeeean
o8 Inaa(Parameter) .......... FR363/FR363U/FR363W.......... AN (Value) .........ocvvee... 3-4m/MEesii, suulaunangay 1306, 1308, 1401
mssziiunnudes
‘ﬂ 4 o o Y
5 . .o PEPN wnasmstony/ . Toma | AN | waaws | szAunw
VDUNWIDI ADIUNTUIIADN AN IUNNAATNN VDIAUDLUE .
aunu/ud JULT [GEN
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
Flow Wrong jacket valve High level of T- 1.1 FR363T/U/W alarm Valve check-list 2 3 6 2
No/ Less line-up feed inlet to 360T/U/W possible to PL,LL
T-380T/U/W tray damage and TOX 1.2 LC360T/U/Walarm PH,

process S/D HH

1.3 LC380T/U/W alarm

PL,LL
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Wﬂi&l(Node) .... TOX Production............ Jeaziven (Node Description)............... TOX Product from T-360T/U/W to T-380T/U/W and T-380T/U/W to D-
390T/U/W..ooeniiinnenn,
oun15Han (Parameter) ...FR363/FR363U/FR363W / FRS382/FRS382U/FRS382W. ... AAIUAN (Value) ......... 3-4m'hr......... nuuulauvinemy 1306, 1308, 1401
msseiiunnuide
9| @ v o @
5 : .o vd o nasmstloain/ v Toma | AN | waaws | szAun
UVDUNWIDI ADIUNTUIIADN AN IUNINAATNN VDI UDLUE ,
ﬂ'lllﬂll/llfglmlﬁ] JUIIN laﬂ\i
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
Flow Wrong valve line-up High level of T- 1.1 LC380T/U/W alarm Valve check list 2 3 6 2
No/ Less feed bottom of T- 360T/U/W and T- PH, HH
360T/U/W and T- 380T/U/W possible to 1.2 LC360T/U/W alarm
380T/U/W tray damage and TOX PH, HH

process S/D 1.3 TR3801/TR3801U
/TR3801W alarm PL
1.4 TR382T/U/W alarm

PL,LL
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wamsfanen IanzH aznumumsauiinavlulssaneienssteduaneasazmsdszdinanuassdeds HAZOP

Wﬂi&l(Node) .... TOX Production............ Jeazivn (Node Description)..............cveeueeeenne. Reflux of T-380T/U/W .. ..viiiiie e
TJo38MInaa(Parameter) ....... FC380R/FC380RU/FC380RW.......... ANIVAY (Value) .......o.vevereerernnnn. 3mUN i, suvwlaunaneay 1306, 1308, 1401
madszliuanudes
‘ﬂ 4 o o Y
Y , ve I 1aIMsteany/ Y Toma | an | waaws | seauam
UBDUNWIDN aADIUNITUAD AN IUNNAATNN VDL UDLIUS .
aunu/ud JULT [GEN
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
Flow Wrong valve line-up Less TOX process 1.1 FC380R/FC380RU Valve Check list 2 2 4 2
No/ Less feed circulation line of | efficiency /FC380RW alarm PL,LL
T-380T/U/W 1.2 TR380R/TR380RU

/TR380RW alarm PL,LL




v .
LUUMIBUIOUAT LM UTLEUANNT S 3

wamsfanen IanzH aznumumsauiinavlulssaneienssteduanasazmsdszdivanuassdeds HAZOP

UAUA 406 /

Wﬂi&l(Node) .... TOX Production............ Jeaziven (Node Description)............... TOX Product from T-380T/U/W to D-390T/U/W......cccccevvvvvninannnn..
38 Inaa(Parameter) .......... FRS382/FRS382U/FRS382W.......... AAIVAY (Value) .......o.ovvvee.. 3-4miMr..i wuumlaunneay 1306, 1308, 1401
mssziiunnudes
‘ﬂ 4 o o Y
5 . .o PEDN wnasmstony/ . Toma | AN | waaws | szAunw
UBDUNWIDN ADIUNITUIIAD AN IUNNAATNN VDL UDLIUS .
aaunu/ud JULT [GEN
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
Level LC380T/U/W mal- TOX product off- 1.1 FC381T/U/W alarm None 2 2 4 2
No/ Less function specification PL,LL

1.2 TR3801/TR3801U/
TR3801W
/TR3804/TR3804U/
TR3804W /
TR380T/U/W alarm

PLLLL
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uHuA 407 /
= a o PN A F R a A Y aa
WanIIANHE AANTH uazvmmumsﬂ1!uua1u1uisaammamwmaumm!mzmiﬂizmummmmmﬂn HAZOP
Wﬂi&l(Node) .... TOX Production............ Jeazivn (Node Description)............c.coeeueeeenne. Reflux of T-380T/U/W.....vininiiiee e
T8 Inaa(Parameter) .......... FC380R/FC380RU/FC380RU .......... ANIVY (Value) .......ovevrreenn. 3mUMC i wupmlaunneay 1306, 1308, 1401
mssziiunnudes
‘ﬂ 4 o o Y
” , e i 11MINIUoINu/ Y Toma | an | waaws | seAaunw
UBDUNWIDN aADIUNITUAD AN IUNNAATNN VDL UDLIUS 2
aunu/ud JULT [GEN
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
Level LC385T/U/W mal- Less TOX productivity 1.1 TR380T/U/W alarm None 2 2 4 2
No/ Less function PH, HH

1.2 FC380R/FC380RU

/FC380RW alarm PL, LL
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UAUA 408 /

Wﬂi&l(Node) .... TOX Production............ Jeaziven [ LCT6 LS DT o3 T3 1) PN
TUTINMINAA(PAramEter) ..........ooovereverrrieriennenns AIAIURU (VAIU) ..o nuumlauvaneay  1301,1302
mssziiunnudes
‘ﬂ 4 o o Y
v , e o a 1ATMIY0INY/ Y Tome | anw | waaws | szAunm
VDUNWIDI ADIUNTUIIADN AN IUNNAATNN VDIFAUDLUE 4
aaunu/ud JUNT [GEN
Deviation Possible Causes Consequence Recommendations ?
Safe Guards L S Rating
Reverse No possible cause None None None
Flow
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wamsfanen IanzH aznumumsauiinavlulssaneiemssteduaneasazmsdszdiuanu@dssdieds HAZOP

Wﬂi&l(Node) .... TOX Production............ Jeazivn (Node Description)

T998n15WaA(Parameter) ...

UAUA 409 /

mssziiunnudes
‘ﬂ 3 o ¢ o
5 . .o PEPN wnasmstony/ . Temar | a2 | waaws | szAuAY
UBDUNWIDN aADIUNITUAD AN IUNNAATNN VDL UDLIUS 4
aunu/ud JULT [GEN
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
Reverse No possible cause None None None

Flow
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Fuduaseuazmslszfiuanudssdieds HAZOP

UAUA 410 /

Wﬂi&l(Node) .... TOX Production............ Jeaziven [ LCT6 LS DT o3 T3 1) PN
TUTINMINAA(PAramEter) ..........ooovereverrrieriennenns AIAIURU (VAIU) ..o wuulaurangay 1305, 1306, 1307
mssziiunnudes
‘ﬂ 4 o o Y
o . o vd o wnasmstony/ . Toma | AN | waaws | szAunw
VDUNWIDI ADIUNTUIIADN AN IUNNAATNN VDIFAUDLUE 4
aaunu/ud JULT [GEN
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
Reverse No possible cause None None None
Flow
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wamsfanen IanzH aznumumsauiinavlulssaneiensiteduaneamazmsdszdivanuassdeds HAZOP

Wﬂi&l(Node) .... TOX Production............ Jeazivn (Node Description)

T998n15WaA(Parameter) ...

UAUR 411 /

mssziiunnudes
‘ﬂ 3 o ¢ o
” , e i a WnInstlesni/ Y Tome | any | waans | seAuAw
VDUNWIDI ADIUNTUIIADN AN IUNNAATNN VDIAUDLUE 4
aunu/ud JULT [GEN
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
Reverse No significant cause None None None

Flow
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UAUR 412 /

Wﬂi&l(Node) .... TOX Production............ Jeaziven [ LCT6 LS DT o3 T3 1) PN
TUTINMINAA(PAramEter) ..........ooovereverrrieriennenns AINIURU (VAIUE) .o wuulauvaneay 1301, 1302
mssziiunnudes
‘ﬂ 4 o o Y
v , e o a 1ATMIY0INY/ Y Tome | anw | waaws | szAunm
VDUNWIDI ADIUNTUIIADN AN IUNNAATNN VDIFAUDLUE 4
aaunu/ud JULT [GEN
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
Miscellaneous No significant cause None None None
S/D or S/U
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wamsfanen IanzH aznumumsausinavlulssaneiensiteduanatazmstszdivanudssdieds HAZOP

Wﬂi&l(Node) .... TOX Production............ Jeazivn (Node Description)

T998n15WaA(Parameter) ...

UAUR 413 /

madszliuanuds
‘ﬂ 3 o o Y
” , ve i a WnInstlesni/ Y Tome | any | waans | seAuAw

UBDUNWIDN aADIUNITUAD AN IUNNAATNN VDL UDLIUS 4

aunu/ud JULT [GEN
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
Miscellaneous No significant cause None None None

S/D or S/U
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Wﬂi&l(Node) .... TOX Production............ Jeaziven [ LCT6 LS DT o3 T3 1) PN
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G-649-1rfT/U/W stop 1.2 Purification I/L
system
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Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
Flow B-649-2T/U/W / B- Loss production 1.1 DCS equipment stop | Preventive 2 3 6 2
No/ Less 651T/U/W / alarm Maintenance
P-646/U/W T stop 1.2 Purification I/L

system
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mssziiunnudes
‘ﬂ (3 o o Y
v , e o a 1ATMIY0INY/ Y Tome | anw | waaws | szAunm
VDUNWIDI ADIUNTUIIADN AN IUNNAATNN VDIFAUDLUE 4
aaunu/ud JULT [GEN
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
Level TQ640T/U/W Loss production Sight glass Routine level of 2 3 6 2
No/ Less malfunction R-640T/U/W
inspection
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Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
Level LS645T/U/W Purification process 1.1 Redundant level None 2 3 6 2
No/ Less malfunction shutdown due to no/less switch (LS645-
water supply to cuttering | 2T/U/W)

unit

1.2 FR646T alarm PL,LL
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TUTINMINAA(PAramEter) ..........ooovereverrrieriennenns AIAIURU (VAIU) ..o suulauraneay 1502, 1503, 1506-1509, 1514
madszliuanuds
‘ﬂ 4 o o Y
Y , ve A 1aIMsteany/ Y Toma | an | waaws | sauam
UBDUNWIDN ADIUNITUIIAD AN IUNNAATNN VDL UDLIUS .
aunu/ud JULT [GEN
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
Level LS652/ LS653/ LS654/ No significant None None
No/ Less LS657 consequence
LS652U/ LS653U/
LS654U/ LS657U
LS652W/ LS653W/
LS654W/ LS657TW
malfunction
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Wﬂi&l(Node) ... Polymerization ............ Jvazdn (Node Description)............c.oeeeneeennn Make up T-701T/U/W ...t
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Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
Flow Wrong valve line-up of | Higher concentration of 1.1 LC701T U/W / Valve check-list 2 3 6 2
No/ Less PW to T-701T/U/W formalin in T-701T /U/W | LC661T U/W / LC662T

possible to de-efficiency | U/W /LC668T alarm PL,

of scrubbering system LL
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Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
Flow Suction strainer of De-efficiency formalin 1.1 FR661R/ FR666T 1. Routine clean 2 3 6 2
No/ Less T-701T U/W / T-661T | absorption U/W /FR668R alarm PL, | 2. WI-Effluent Gas
LL Absorption Section

u/w/

T-662T U/W / T-668T 1.2LC70IT U/W /

U/W clog LC661T U/W / LC662T/

LC668T alarm PH, HH
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Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
Flow Suction pump of De-efficiency formalin 1.1 FR661R/ FR666T/ Preventive 2 3 6 2
No/ Less T-701U/W / T-661T absorption FR668RW alarm PL, LL | Maintenance

/UW , T-662T U/W , 1.2 LC701T/U/W /

T-668T/ U/W stop LC661T/U/W /
LC662T U/W / LC668T

U/W alarm PH, HH
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Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
Flow B-667T/ U/W stop High pressure of R-640T | 1.1 DCS equipment stop | Annual PM during 2 3 6 2
No/ Less U/W /R-580-cyT U/W alarm S/D period

possible to purification

process shutdown

1.2 PC640T U/W /PC-

580T alarm PH, HH
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Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
Level LC701T/ U/W / De-efficiency of formalin | FR661R/ FR666T/ Preventive 2 3 6 2
No/ Less LC661T/ U/W / absorption system FR666W/ FR668R alarm | Maintenance
LC662T/ U/W / PL,LL

LC668T malfunction
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Wﬂi&l(Node) .... Polymerization............... Jeaziden (NOAE DESCTIPLION) ... .+ttt et e e ettt et e et et et et et et et et et e e e e e e e
TUTINMINAA(PAramEter) ..........ooovereverrrieriennenns AIAIURU (VAIU) ..o wuulaunaneay - 1401 - 1411
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Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
Reverse No significant cause None None None
Flow

v .
LUUMIBUIOUAT 1B M5UTLEUANNG S 3

wamsfanen IanzH aznumumsauiinavlulssaneiensiteduaneamazmsdszdivanuassdeds HAZOP

Wﬂi&l(Node) .... Polymerization............... Jeazidn (Node Description)

T998n15WaA(Parameter) ...

UAUA 503 /

mssziiunnudes
{] 3 o ¢ o
” , e i a WaInstlesni/ Y Tome | any | waans | seAuAw
VDUNWIDI ADIUNTUIIADN AN IUNNAATNN VDIAUDLUE 4
aunu/ud JULT [GEN
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
Reverse No significant cause None None None

Flow




WansANH %Lﬂi1$1fi uaz*ﬂumumsﬁ1nﬁua1u1uisaa1u!ﬁen1i

v

Wﬂi&l(Node) .... Polymerization............... Jeaziden (Node Description)

11998n15WaA(Parameter)
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Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
Reverse No significant cause None None None
Flow
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Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
Reverse No significant cause None None None

Flow
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Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
Reverse No significant cause None None None
Flow
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Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
Miscellaneous Polymer drain out from | Explosion of polymer None Modify Chute of 1 4 4 2

S/D or S/U V-583T/U/W due to powder V-583T/U/W

obstruction of polymer

at V-583T/U/W bottom
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Wﬂi&l(Node) .... Polymerization............... Jeaziden (NOAE DESCTIPLION) ... .+ttt et e e ettt et e et et et et et et et et et e e e e e e e
TUTINMINAA(PAramEter) ..........ooovereverrrieriennenns AIAIURU (VAIU) ..o nuumlaunaneay 1411, 1412, 1413
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Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
Miscellaneous No additional cause None None None
S/D or S/U
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Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
Miscellaneous Polymer flue into vent | Formalin vapor leak out Personel Protective None 2 3 6 2

S/D or S/U pot of R-620T and from sampling point Equipment (PPE)

block in line

during start-up




WanSANH %Lﬂi1$1fi uaz*ﬂumumsﬁ1nﬁua1u1uisaa1u!ﬁen1i

v

v .
LUUMIBUIOUAT LM UTLEUANNT S 3

a1 a =) 4 ac
Fuduaseuazmslszfiuanudssdieds HAZOP

UAUA 510 /

madszliuanuds
‘ﬂ 3 o o Y

5 . .o PEDN Mnasmstent/ . Temar | A2 | waaws | szAuAY
UBDUNWIDN ADIUNITUIIAD AN IUNNAATNN VDL UDLIUS 4

aaunu/ud JULT [GEN

Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
Miscellaneous Drain dirty polymer Formalin vapor expose Personnel Protective 1. Barricate area 2 3 6 2

S/D or S/U during start-up period from polymer melt to Equipment (PPE) 2. Safety sign

from R-640T and

G-643-1T

atmosphere
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Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
Miscellaneous No significant cause None None None

S/D or S/U
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WthEl(Node) .... Polymerization............... Jeazidea (Node Description)......Preparation CA/CT/STP.......cc.uiiuuiiiiiieiiieii et
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Deviation Possible Causes Consequence Recommendations ?
Safe Guards L S Rating
Wrong Concentration | Benzene flow meter 1.1 Wrong CA - Less Sight glass 1. QC inspection after 2 3 6 2

Flow

(FQ407T) mal-function

polymerization reaction
in reactor possible to
polymerization process
shutdown

1.2 Wrong CT/ STP —
Polymer product off-

specification

preparation
2. Additive
Preparation Check

Sheet
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Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
Wrong Concentration | Wrong quantity of 1.1 Wrong CA - Less None 1. WI- Preparation of 2 3 6 2

Flow

CA/CT/STP in

preparation step

polymerization
reaction in reactor

possible to

polymerization process

shutdown
1.2 Wrong CT/ STP —
Polymer product off-

specification

Auxillary Material
for Polymerization
(T1-31-06)

2. Raw Material

Requisition Slip
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Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
Wrong Concentration No significant cause None None None
Flow
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Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
Wrong Concentration WC6051/ WC6052/ | Product off-specification None 1. Annual Calibration 2 3 6 2
Flow WC604T malfunction 2. QC routine

inspection
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Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
Wrong Concentration No significant cause None None None
Flow
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Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
Wrong Concentration | Less water supply to De-efficiency of formalin | 1.1 FR661R/U/W/, Valve check list 2 3 6 2
Flow T-701T/U/W absorption system FR666T/U/W/,
FR666T/U/W FR668R alarm PL,LL

1.2 LC701T/U/W/,
LC661T/U/W/,/U/W
LC662T/U/W/,
LC668T/U/W,

alarm PL, LL
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Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
Pump P-625-1T/2T Over Heat at E-624T- Install Flow Switch to Find the casue of 2 2 4 2
Low Flow Or P-625-1U/2U Fail | HT/E-624U-HT detect low flow . Pump stop and Restart
And Tube damage If flow switch active then
Heater Stop
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Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
1. Partly Open Over Heat at E-624T- Install Flow Switch to 1. Check/Open 3 2 6 2
Low flow Valve HT/E-624U-HT detect low flow position of
And Tube damage manual valve
2. Missing valve 2. Check/Open the
Operation collect valve 3 2 6 2
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mssziiunnuide
‘ﬂ L3 o o Y
5 , .o vd o wnasmstoniy/ y Toma | anw | waaws | szaunw

UBUNWIDN aAnIUNTUIAD AN IUNNANTNN VLA UDLIUS 4

aunu/ud JUNT [GEN
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
P-624-1T/2T or P- Over Heat at E-624T-HT | Install Flow Switch to Start the stand-by 3 2 6 2

Low flow

P-625-1U/2U

Strainer Clogging

or E-624U-HT

And Tube damage

detect low flow

HM pump and

cleaning strainer

v .
HUMsTUoUAT oAz MsUsziiunudes 3

wamsfne IanzH aznumumsauinavlulssangiemsstduanasazmsdszdiuanuaesdeds HAZOP

WAUA 521/

dounnsoa

Deviation

F01UMIaiTaed

Possible Causes

mgMsaiinaaL

Consequence

masmtleany
augud by

Safe Guards

dorerueuue

Recommendations

msiszfiunudes
AN | wadws | seduanu
PITIEN Foa

S Rating

More flow rate

No possible cause




v .
HUMsTUoUAT oAz MsUsziiunues 3

wamsfne IanzH taznumumsaudivavlulssaneiemsstedunnasazmsdszdiunudssdieds HAZOP

WAUA 522/

998MIHAA(Parameter) ... Flow... MAIUAN (Value) ............... WANN 70m'Ar ... wwuulaunangay ... 1607 .t
Mslszluanude
‘ﬂ (3 o 7 o
y . o vd o naInMatonu/ oy Tome | anw | waans | szAunm

VOUNNITDI AOIUNTUNINOY 1AM TUNNAATNIN VDIAUDLUE 4

aunu/ud JUNT [GEN
Deviation Possible Causes Consequence Recommendations N

Safe Guards L S Rating

No flow rate

Same as Low flow

Same as Low flow

Same as Low flow

Same as Low flow

v .
HUMsTUoUAT oAz MsUsziiunudes 3

wamsfne IanzH aznumumsauinavlulssaneiemsstduanasazmsdszdiunnuaesdeds HAZOP

WAUR 523 /

dounnsoq

Deviation

F01UMIaiTaed

Possible Causes

mgMsaiinaaL

Consequence

masmtleany
augud by

Safe Guards

dorerueuue

Recommendations

msiszfiunudes
Tomar | anw | wadns | szAuAIw
PITIEN Foa
L S Rating

Reverse flow

No possible cause




v .
LUUMIFUIOUAT 1B M5 UseiuaNNEee 3
WAUR 524/
= a ¢ o a A R a A Y aa
wamsany1 AnszH taznunaumssuivnululsanuemsitduanatarmsdssfivanudssd eIz HAZOP

WU2W(Node) ...HM Heater E-624T-HT/E-624U-HT... 51021969 (Node Description)......Heating Media Pass E-624T-HT/E-624U-HT ............c.c.coc......

ﬂi]iﬂﬂﬁNEﬁ(Parameter) ...Pressure... Fhﬂ’mﬁm (Value) ............... 7 kg/csz ...... wuuslauvueay ... 1607 .o,
mssziiunnuide
‘ﬂ L3 o o Y
5 ] .o vd o wnasmstoniy/ y Toma | anw | waaws | szaunw
UBUNWIDN aAnIUNTUIAD AN IUNNAATNN VLA UDLIUS 4
awgud lu JUNT [GEN
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
No Pressure Same as No flow

and Less pressure

v .
HUUMIFUIOUAT IO MTU ST UANUTE 3
WAUA 525 /
s g o 42y, - 4y aa
wamsan AnnzH taznumumssuivnululsanuien syt uanatarmsdssdivanudssdiedIs HAZOP

“Vi‘Li’JEJ(Node) ...HM Heater E-624T-HT/E-624U-HT... 516az1980 (Node Description)...... Heating Media Pass E-624T-HT/E-624U-HT ...........cccoccueenneee.

119981598 (Parameter) ... Pressure. . ﬂ'1ﬂ’J‘1Jﬂ3J (Value) ............... 7 kg/csz ....... wuusdaurineay ... 1607, .o
a =
msﬂi:mummmm
{] o o o 9
y ] <o sd o wnasmstony/ v Toma | AN | waans | szAunY
VIUNNION ADIUNITUDIDDI AN IUNNAATNN UDIAUDLUUE ,
ﬂ?ﬂﬂﬂ/llfglmlﬁj TUUIN l%ﬂ\i
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
More Pressure 1. More heating in | Piping damage Install the Safty valve on 1. Check/Open 2 3 6 2
pipe pipe Discharge
valve
2. Discgarge was Piping damage Install the Safty valve on 2 3 6 2
closed pipe




v .
LUUMIFUIOUAT 1B M5 UseiuaNNEee 3
WAUA 526/
= a ¢ o a A R a Ay aa
Namsany1 AnszH taznunaumssuivnululsanuemsitduanatasmsdssiivanu@asdieis HAZOP

WU2W(Node) ...HM Heater E-624T-HT/E-624U-HT... 510021969 (Node Description)......Heating Media Pass E-624T-HT/E-624U-HT ............c.c.coc.....

a8 135Wan(Parameter) ... Temperature... ﬂHﬂ’J‘]JﬂiJ (Value) ............... 295°C ... uyusdauvueay ... 1607 ..o,
mssziiunnuide
‘ﬂ L3 o o Y
5 , .o vd o wnasmstoniy/ y Temer | A2 | waaws | szAuAY
UBUNWIDN aAnIUNTUIAD AN IUNNAATNN VLA UDLIUS 2
ﬂ’mﬂll/llfslmlﬁ] JULTY [GIN
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
Low temperature 1. Heater Trip/Stop Process loss heating Add trip signal to DCS 1. Checking the 3 2 6 2
source cause of trip and
restart
Process loss heating Set alarm LL of 2. Check the
2. TIR-E624U error 3 2 6 2
source temperature temperature at
local temperature
gauge

v .
mJlIﬂ15%1J\3§Juﬂi'IlemZﬂ'liﬂi&’Lﬁuﬂ’ﬂmﬁfN 3
WHUA 527/
= a ¢ o A A R a A Y aa
WaNIANHET AUAIITH uaz'numumiﬂ]nuua1u1uiiaammemwmaumwuazmiﬂizmummmmmnn HAZOP

MU2W(Node) ...HM Heater E-624T-HT/E-624U-HT... 518221989 (Node Description)

1J998n15Wan (Parameter) ... Temperature... ﬂHﬂ’J‘UﬂiJ (Value) ............... 295°C .......
msseiiunnuides
‘ﬂ L4 o o Y
5 , .o PPN wnasmstony/ y Toma | anw | waaws | szAunw
UBUNWIDN aAnIUNTUIAD AN IUNINAATNN VLA UDLIUS 2
ﬂ’mﬂll/llfslmlﬁ] JULTY [GEN
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
High temperature 1. Heater not shut-off Overheating at Heater Set alarm HH of Check the 2 3 6 2
temperatre temperature at

local temperature

guage




v .
HUMsTUoUAT oAz MsUsziiunues 3

wamsfne IanzH taznumumsaudinavlulssangiemssteduanasazmsdszdiunnuaesd 1635 HAZOP

“H‘Li’JEJ(Node) ...HM Heater E-624T-HT/E-624U-HT... 510021000 (Node Description)...... E-624T-HT/E-624U-HT/E-624U-HT

WU 528/

ﬂi]iﬂﬂﬁNEﬁ(Parameter) ...Operature... Fhﬂ’l'ﬂﬁm (Value) ............... Operation ....... pumlauneey ... 1607 .,
mssziiunnuide
‘ﬂ L3 o o Y
5 ] .o vd o wnasmstoniy/ y Temer | A2 | waaws | szAuAY
UBUNWIDN aAnIUNTUIAD AN IUNNAATNN VLA UDLIUS 4
awgud lu JUNT [GEN
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
Power Fail Heater Trip Process loss heating Add trip signal to DCS Checking the power 3 2 6 2

From Eletrical Fail

source

source and restart

heater

v .
HUUMIFUIOUAT IO MTU ST UANUTE 3

wamsfane IanzH aznumumsauiinavlulssnuiienssveduanauazmsdszdinainundesd w35 HAZOP

“Vi‘Li’JEJ(Node) ...HM Heater E-624T-HT/E-624U-HT.... 518821980 (Node Description)...... E-624T-HT/E-624U-HT/E-624U-HT

WAUR 529/

11998n15Wa (Parameter) ...Nitrogen to heater... ﬂ'Wﬂ’JUﬂM (Value) ............... N, supply to Heater ....... puundauvingay ... 1607 i
a =
fﬂiﬂi?;muﬂﬂ?ﬂli’fﬂ\i
{] o o o 9
y ] <o sd o wnasmstony/ v Toma | AN | waagns | szAunY
VIUNNION ADIUNITUDIDDI AN IUNNAATNN UDIAUDLUUE ,
augu/ud v FULSY GEN
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
N, low flow 1.Less Nitrogen supply | Heater risk to explosure The detection N, supply Install flow indictor or 3 2 6 2

to Heater by nitrogen

fail

should be installed

flow switch to check

N, flow




v .
LUUMIBUIOUAT 1B M5 UTLEUANNE S 3

wamsfanen IanzH aznumumsauiinavlulssaneienssteduanasazmsdszdivanuassdeds HAZOP

NU2Y(Node) ...HM Heater E-624T-HT/E-624U-HT... 510azivon (Node Description)...... E-624T-HT/E-624U-HT/E-624U-HT

UAUA 530 /

TJa38n15Wan(Parameter) ... Nitrogen to heater... A1AIUAN (Value) ............... N, supply to Heater ....... wumlauranemy ... 1607, ..o
a =
msseiiunnuides
‘ﬂ o v o Y
v , e PN 11MINIUoINu/ Y Toma | an | waaws | seauam
VIUNNION ADIUNITUVIDDY AN IUNNAATNN UDIAUDLUUE ,
Aaunu/uR JULT [GEN
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
N, low flow 1.Less Nitrogen supply | Heater risk to explosure 1. The detection N, Install flow indictor or 3 2 6 2

to heater by miss-

operation valve

supply should be
installed
2. Check list before start

heater

flow switch to check
N, flow
Check before

v .
LUUMIBUIOUAT 1B M5 UTLEUANNE S 3

wamsfanen IanzH aznumumsauiinavlulssaneiensiteduaneamazmsdszdivanuassdeds HAZOP

MU2W(Node) ...PTT Station to E-624T and E-624U... 51082108 (Node Description)..........c.uveeeeennn. Natural gas pipe to supply E-624T and E-624U

1338n15Wa0 (Parameter) ...Flow... 1AIUAN (Value)

UAUR 531/

a =
mydseiiunnude
‘ﬂ & o o v
9 . <o PEPN wnasmstony/ 9 Toma | AN | waagns | szAuAMY

VIUNNIDOI ADIUNITUIDDI AN IAUNINAATNN UDIAUDLUUE ,

agu/ud v FUUT 109
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
High flow rate Gas leak to ATM 1.1 FR1301T alarm PH, 1. Install FR1301T 2 3 6 2

1. Pipe / flange leakage

HH

close to the PTT
station

2. Weldding pipe to
minimize flange

3. Install RV at main

line to stop NG supply




v :
LUUMIBUIOUAT 1B M5UTLEUANNEYS 3

wamsfanen IanzH taznumumsauiinavlulssnuiienssvduanasazmslszdinanudssdeds HAZOP

WthEl(Node) ...PTT Station to E-624T and E-624U... 318221080 (Node Description).............c.coeeun...

WHUR 532/

TJo98MIHaAn(Parameter) ... Flow... MATUAN (VAIUE) ......ovvoiieiiioiiiieiccns BV aUNINGRY 1836,
Mysziiunnu@e
Y . v s nasmstloasus Y ANY | HAAWT | TETAUAN
UVDUNWIDI ADIUNMTUIIADN AN IUNINANTNN VBDIAUDLUE 4
Agu/ud JUIT [GEN
Deviation Possible Causes Consequence Recommendations
Safe Guards S Rating

Low flow rate 1. Pipe/ flange leak at 1.1 Gas leak to ATM 1.1 FR-1301T alarm PL, | 1. [Install FR-1301T 3 6 2

upsteam of FR-1301T

LL

close to the PTT

station

2. Weldding pipe to

minimize flange

3. Install RV at main

line to stop NG

supply

4. Daily local patrol

check with

operator

v .
LUUMIBUIOUAT 1B M5 UTLEUANNE S 3

wamsfanen IanzH aznumumsauiinavlulssaneiensiteduaneamazmsdszdivanuassdeds HAZOP

WU2W(Node) ...PTT Station to E624T and E624U... 518a219ua (Node Description)..........ovvueeenaennns Natural gas pipe to supply E-624T and E-624U

1338n15Wa0 (Parameter) ...Flow... 1AIUAN (Value)

WAUR 533/

a =
Mslszluanuae

Y o o
9 . 7o PPN wasmsesn/ o AN | Faan ITAVUNNY
VIUNNIDOI ADIUNITUIDDI AN IAUNINAATNN UDIAUDLUUE ,
agu/ud v FUUT 109
Deviation Possible Causes Consequence Recommendations N
Safe Guards S Rating
No flow 1. Main manual 1.1 No gas supply to user | 1.1 FR-1301T alarm LL 1. Check list before 1 2 1

valve close

start-up
2. Indendify tag
normal open

3. WI training




v .
LUUMIFUIOUAT IO MTU ST UANUTED 3
WAUA 534 /

wamsfanen IanzH taznumumsauiinavlulssaneien sy uanatazmsdszdivanudssdeds HAZOP

#1128(Node) ...PTT Station to E624T and E624U... 510821989 (Node DeSCription)............c..cve..... Natural gas pipe to supply E-624T and E-624U ............c..cc.c......
TJo98MIHAn(Parameter) ... Flow... MATUAN (VAIUE) ...vvovroriiiiieiieieeceiecesieeceeeeieis HUUaUNMINGEY 1836,
m3dsziiunnuEe
%’J o v o @
o . s sd WasmMstlesnu/ 9 Toma | ann | waaws | seAunny
VDUANITDI ADIUMIAUIADY AN SANNAAINN VoLAUDUUE ,
A lu JULT [GEN
Deviation Possible Causes Consequence Recommendations ?
Safe Guards L S Rating
Reverse flow No possible cause

y ,
HUUMIFUIBUATIBLaEM5UseiiuauEes 3
WHUR 535 /
5 = ; e a A - 4y e
wamsany AnszH taznumumssuivnululsanuiensitduanatasmsdssfivanudssdiedIs HAZOP

WU2W(Node) ...PTT Station to E624T and E624U... 518a219ua (Node Description)..........ovvueeenaennns Natural gas pipe to supply E-624T and E-624U .....................coeee.

1J998n15Wan(Parameter) ...Pressure. .. fhmugm (Value)

a =
M3tszluanude
‘ﬂ o o o 9
o . <o PPN wnasmstoIny/ y Toma | AN | waagns | szAuAY
VOUNNION ADIUNITUVIDDY AN IUNINAATNN UDIAUDLUUE 2
mvﬂﬂ/ufﬂﬁl JULTY [GEN
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
High pressure 1. High pressure 1.1 Pipe broken 1.1 Safety Valve blow at | 1. Review metering
suppy from gas metering unit station to intsall NG 2 3 6 2
metering leak detector

2. Review maximum
pressue design of
piping

2. Fire back from user | 1.1 Explosion

1.1 Install check valve

1.2 Install gas train




v .
LUUMIBUIOUAT 1B M5 UTLEUANNE S 3

wamsfanen IanzH aznumumsauiinavlulssaneienssteduanasazmsdszdivanuassdeds HAZOP

WAUR 536 /

WU2W(Node) ...PTT Station to E624T and E624U... 518a219ua (Node Description)..........ovvueeeneanns Natural gas pipe to supply E-624T and E-624U ...................c..coe.e.
1338n15Wa0(Parameter) ... Pressure... AAIUAN (VALUE) .......ovovieeeieieeeeieeeieeeeeseieieee e, HUUAUNINGAY 1836,
N 2
Matszuanuae
‘ﬂ o o o )
o . <o PPN wnasmstoIny/ y Toma | AN | waans | szAuAY
VBUNNIDON ADIUNITUIDDY AN IAUNNAATNN UDIAUDLUUE ,
Augu/ud FUT 109
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
Low pressure same as low flow None None

v .
HUUMIBUIOUAT BT UTLEUANNET S 3

wamsfanen IanzH aznumumsauiinavlulssaneiensiteduaneamazmsdszdivanuassdeds HAZOP

UAWR 537 /

WU2W(Node) ...PTT Station to E624T and E624U... 518a219ua (Node Description)..........ovvueeenaennns Natural gas pipe to supply E-624T and E-624U ...................oocoeee.
1338n15Wa0 (Parameter) ... Temperature ... A1AIUAN (Value) .. tuulaurmeay
N 2
M3tszluanude
‘ﬂ o o o 9
y . <o PPN wnasmstoIny/ y Toma | AN | waagns | szAuAY
VOUNNION ADIUNITUVIDDY AN IUNINAATNN UDIAUDLUUE ,
ﬂ]ﬂﬂﬂ/ufsﬂﬁ] TJUUIN l%ﬂ\i
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
1. Sams as low 1.1. Same as low pressure | Sams as low pressure 1.2 1. Install 2 3 6 2
pressure 1.2 (Fire back) (Fire back) gounding at
High temp

(Fire back)
2. Fire case form

electro static

1.2. Fire and explosion

flange




v .
LUUMIBUIOUAT 1B M5 UTLEUANNE S 3

UHUR 538 /

wamsfanen IanzH aznumumsauiinavlulssaneiensiteduaneasazmsdszdinanuaesdieds HAZOP

WU2W(Node) ...PTT Station to E624T and E624U... 518a219ua (Node Description)..........ovvueeeneanns Natural gas pipe to supply E-624T and E-624U ...................c..coe.e.
TJ998MIHAA(Parameter) ... Other than... AATUAN (VAIUE) ...vovveerereieeierereer, HUUdauUnMING@Y 1836,
a =
maseiiunnuides
‘ﬂ o o o )
Y , .. A wnInstlesn/ Y Teme | any | waaws | seAUAN
VBUNNIDON ADIUNITUIDDY AN IAUNNAATNN UDIAUDLUUE ,
Augu/ud FUT 109
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
1. Loss insrument | 1.1 All controller system 1. Review valve type
air im metering station fail to be NC/NO 2 2 4 2

Utility Failure

2. Electrical fail 1.1 Flow meter can't 2. Install UPS for
reading control system in
metering

v .
LUUMIBUIOUAT 1B M5 UTLEUANME S 3

UAUA 539 /

wamsfanen IanzH aznumumsauiinavlulssaneiensiteduaneamazmsdszdivanuassdeds HAZOP

WU2W(Node) ...PTT Station to E624T and E624U... 518a219ua (Node Description)..........ovvueeenaennns Natural gas pipe to supply E-624T and E-624U ..................co.coene.
TJ998MIHAA(Parameter) ... Other than... AATURN (VAIUE) ...vovverereriieieierereerns HUUdaunMINg@Y 1836,
N 2
M3tszluanude
‘ﬂ o o o 9
o . <o PPN wnasmstoIny/ y Toma | AN | waagns | szAuAY
VOUNNION ADIUNITUVIDDY AN IUNINAATNN UDIAUDLUUE ,
Augu/ud v FUT 109
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
1. DCS monitoring 1.1 Can't reading FR- 1.1 UPS backup 2 2 4 2

DCS Failure system fail 1301T 1.2 Use monitor 3 sets
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v

v .
LUUMIFUIOUAT LM UsLEUANUE S 3

a1 a =) 4 ac
Fuduaseuazmslszfiuanudssdieds HAZOP

UAUA 540 /

1998MIWaA(Parameter) ... Flow................ AINIURY (Value) ...oooveerreerirerereeennens U AUNINEIAY 1836,
- ]
msﬂs:mummmm
{] o o o Y
o . <o sl o wnasmstony/ v Toma | AN | waans | szAun
VOUNNION ADIUNITUDIDDI AN IAUNINAATNN UDIAUDUUE .
awgudly PITIIEN LN
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
High flow rate 1. Pipe / flange leakage | 1.1 Gas leak to ATM 1.1 FR-1301T Install FR-1301T 2 2 4 2

alarm PH, HH

close to the PTT
station

Weldding pipe to
minimize flange
Install RV at main
line to stop NG
supply

Daily local patrol
check with

operator

v .
LUUMIBUIOUAT 1B M5 UTLEUANNE S 3

wamsfanen IanzH aznumumsauiinavlulssaneien sy uanauazmsdszdivanudssdeds HAZOP

UAUR 541 /

a =
msﬂs:mummmm
{] o o o Y
y ] <o vl o wnasmstony/ v Toma | AN | waaws | szAun
VOUNNION ADIUNITUIDDY AN IUNINAATNN UDIAUDUUE .
ﬂ’Jllﬂll/lLfglmlﬁJ TUUIN la’ﬂ\i
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
1.2 FR-1301T alarm Install FR-1301T
Low flow rate 1. Pipe/ flange leak at | 1.1 Gas leak to ATM PL,LL close to the PTT 2 2 4 2
upsteam of FR-1301T station
Weldding pipe to

minimize flange
Install RV at main
line to stop NG
supply

Daily local patrol

check with operator
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v

v .
LUUMIBUIOUAT 1B M5 UTLEUANNE S 3

a1 a =) 4 ac
Fuduaseuazmslszfiuanudssdieds HAZOP

WHUR 542 /

1998n13WaA(Parameter) ... Flow... ............ AINIURY (Value) ..o U AUNINEIAY 1836,
N 2
maseiiunnuides
‘ﬂ o o o )
o . <o PPN wnasmstoIny/ y Toma | AN | waans | szAuAY
VBUNNIDON ADIUNITUIDDY AN IUNINAATNN UDIAUDLUUE ,
Augu/ud FUT 109
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
No flow 1. Main manual valve 1.1 No gas supply touser | 1.1 FR-1301T alarm LL Check list before 2 1 2 1
close start-up
Indendify tag

normal open

WI training

v .
LUUMIBUIOUAT 1B M5 UTLEUANNE S 3

wamsfanen IanzH aznumumsauiinavlulssaneiensiteduanamazmsdszdivanuassde3s HAZOP

WAUR 543 /

) '
VBUNWIDI

Deviation

¢ o
ADIUNMTUIIADN

Possible Causes

s a
LWG}ﬂﬁm“ﬁmﬂﬁWﬂNW

Consequence

Y @
asmMsileanu/

agu/ud v

Safe Guards

ﬂ’J’aLﬁummz

Recommendations

a =
mydseiiunnude
Tema | anw | wadws | szAvuAIw

=
PATTIER] GEN
L S Rating

Reverse flow

No possible cause




v .
LUUMIBUIOUAT 1B M5 UTLEUANNE S 3

UAUR 544 /

wamsfanen IanzH aznumumsauiinavlulssaneienssteduanasazmsdszdivanuassdeds HAZOP

MU2W(Node) ... PTT Station to Z-1123T ... 518821988 (Node DeSCription).......veueveneeeiineeinaeanns Natural gas pipe to supply Z-1123T .....c.vveiiiiiniiiniineinnee.
1938n15Wa0 (Parameter) ... Pressure... AAIUAN (Value) .........ocovvovereeeeeeereennn. UM AUAINGIAY o 1836,
mssziiunnudes
‘ﬂ o o o )
9 . <o PPN wnasmstoIny/ y Toma | AN | waans | szAuAY
VBUNNIDON ADIUNITUIDDY AN IUNINAATNN UDIAUDLUUE ,
awguidly FHUT GEN
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
1. High pressure 1.1 Pipe broken 1.1 Safety Valve blow at | None 2 2 4 2
High pressure suppy from gas metering unit
metering
2. Fire back from user | 1.1 Explosion 1.1 Install check valve

1.2 Install gas train

v .
LUUMIBUIOUAT 1B M5 UTLEUANNE S 3

UAUR 545 /

wamsfanen IanzH aznumumsausinavlulssaneien s uanauazmsdszdivanudssd s HAZOP

MU2W(Node) ... PTT Station to Z-1123T ... 510821080 (Node DeSCription).......ovuueenneeiiiieenannns Natural gas pipe to supply Z-1123T .......ooevieiiiiiiiiieiin.
11938n15Wa0 (Parameter) ... Pressure... AAIUAN (Value) .........ocovvoveveerneereins. UM AUNINGIAY o 1836,
a =
fﬂiﬂizmuﬂ'ﬂﬂlﬁﬂﬂ
‘ﬂ & o o v
v , ve A wnIMItoanu/ Y Tema | any | waaws | sEAUAN
VIUNNIDOI ADIUNITUIDDI AN IAUNINAATNN UDIAUDLUUE ,
agu/ud v FUUT BN
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating

low pressure same as low flow
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WthEl(Node) ... PTT Station to Z-1123T ... 18021989 (Node Description)

v

v .
LUUMIBUIOUAT 1B M5 UTLEUANNE S 3

a1 a =) 4 ac
Fuduaseuazmslszfiuanudssdieds HAZOP

UAUR 546 /

11998n15Wa0 (Parameter) ... Temperature... AMAIURN (Value) .........ocoovevrrrrreenennnans WU AUNINGAY 1836,
a =
Matszuanuae
‘ﬂ o o o )
Y , .. A wnInstlesn/ Y Teme | any | waaws | seAUAN
VBUNNIDON ADIUNITUIDDY AN IAUNNAATNN UDIAUDLUUE ,
ﬂﬂﬂﬂﬂ/l!.fslmlm JUUIN l%ﬂ\i
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
1. Sams as low Sams as low pressure 1.2 | None 1. Install gounding at 1 3 3 2
High temp pressure (Fire back) flange
(Fire back)

2. Fire case form

electro static

1.2 Fire and explosion

v .
LUUMIBUIOUAT 1B M5 UTLEUANNE S 3

wamsfanen IanzH aznumumsausinavlulssanuiienssteduanasazmsdszdiuainundssdeds HAZOP

WthEl(Node) ... PTT Station to Z-1123T ... 18221989 (Node Description)

1J998n15Wan(Parameter) ... Temperature... ﬂ'm’m@u (Value)

WHUR 547 /

dounnies

Deviation

AuMsaisIad

Possible Causes

s a

MAMIUNINAAINNN

Consequence

Y @
asmsileanu/

Agu/ud

Safe Guards

Jorauouz

Recommendations

a =
mMsUszmiuanuges
v @
Toma | A | waans LAV
=
JUUIN L
L S Rating

Low temp

No possible cause




v .
LUUMIBUIOUAT 1B M5 UTLEUANNE S 3

WAL 548 /

wamsfanen IanzH aznumumsauiinavlulssaneien st uaneasazmsdszdinanu@dsdieds HAZOP

MU2W(Node) ... PTT Station to Z-1123T ... 510821080 (Node DeSCription).......ovuueeeneeiiiieenannns Natural gas pipe to supply Z-1123T .......ooeviiiiiiiiiiieiinn.
TJ998MIHAA(Parameter) ... Other than... AIATUAN (VAIUE) «..vovveeririieieieereer, HUUdauUnMING@Y 1836,
madszliuanuds
‘ﬂ o o o )
o . <o PPN wnasmstoIny/ y Toma | AN | waans | szAuAY
VBUNNIDON ADIUNITUIDDY AN IAUNNAATNN UDIAUDLUUE ,
Augu/ud FUT 109
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
1.Loss insrument air 1.1 All controller system 1. Review valve type 2 1 2 1
in metering station fail to be NC/NO
Utility Failure
2.Electrical fail 1.2 Flow meter can't 2. Install UPS for
reading control system in
metering

v .
llﬂﬂﬂ15%’U\7éju@l51ﬂtlﬁ$ﬂ1§ﬂ5$!,ﬁuﬂ'3']m,aﬂ\1 3
uHUA 549 /
= a o PN A FRIY a Ay A
WanIIANHE AANTH uazﬂumumsﬂ]luua1u1uisaemmamwmaummuazmiﬂizmummmmmﬂn HAZOP
MU2W(Node) ... PTT Station to Z-1123T ... 518821988 (Node DeSCription). . .....veueuneeeiaeineennns Natural gas pipe to supply Z-1123T .....c.oveiiiiiniiniieine.

TJa38n15WanA(Parameter) ... Other than... AATVAY (VIUE) ......vveveeeerrereesceiesees e wulauningay ... 1836

madszdiuanudes
Yoar o < o
” , e v 1RIMItoIn/ Y Toma | A | waans FEA
UBDUNWIDN aADIUNITUAD AN IUNNAATNN UDITUBLLUS I
o . ﬂ']‘]Jﬂll/lLﬁ"lsU . TUUIN AULAYY
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
DCS Failure 1. DCS moitering 1.1 Can't reading FR- 1.1 UPS backup

system fail 1301T 1.2 Use monitor 3 sets 2 1 2 1




WansANH %Lﬂi1$1fi uaz*ﬂumumsﬁ1nﬁua1u1uisaa1u!ﬁen1i

Wﬂi&l(Node) ... Waste Gas to seal drum... 518821980 (Node Description)

v

v .
LUUMIBUIOUAT LM UsLEUANIE S 3

a1 a =) 4 ac
Fuduaseuazmslszfiuanudssdieds HAZOP

WAUR 550 /

938n15WaA(Parameter) ... Flow... AMAIUAN (VALUE) ...oveovveieieieieieieeecieeee e wuulauvangay ... 1836...cccuvennnen
a B
malseiiunnudes
Yoart o o
Y , .. A wnInstlesn/ ” Tomd | AN | HaaNT AU
VBUNNIDON ADIUNITUIDDY AN IAUNNAATNN UDIAUDUUL 4
o . Auguan by ) U ANUITY
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
High flow rate 1. FCV-162T/U 1.1 High prssure in pipe 1.1 Design as maximun 1. See calculation 2 1 2 1
malfuction line flow / pressure

v .
LUUMIBUIOUAT 1B M5UTLEUANNG S 3

wamsfanen IanzH aznumumsauiinavlulssaneiensiteduaneamazmsdszdivanuassdeds HAZOP

Wﬂi&l(Node) ... Waste Gas to seal drum... 518821980 (Node Description)

1998 15Wan(Parameter) ... Flow. .. fhﬂ’mﬂll (Value)

UAUA 551 /

a B
ﬂﬁﬂimlluﬂ'ﬂlllﬁﬂﬂ

Yoar o "
Y . /o o o WAsMsleny/ M Tema | Ay | waans TEAU
VIUNNION ADIUNITUDIDDY AN IUNINAATNN UDIAUDUUL ,

o . ﬂ'J‘]JﬂlJ/ll.fs{llgU . TUUIN ALY
Deviation Possible Causes Consequence Recommendations N

Safe Guards L S Rating

Low flow rate 1.1 PC-VIS58T Fail 1.1 Waste gas flow to 1.1 High vent of flare 1.1 Operator to re-start 1 3 3 2

flare
1.2 Direct emission to

ATM

1.2 DCS alarm PC-
158T/U

flare




WansANH %Lﬂi1$1fi uazﬂumumsﬁ1!ﬁua1u1uisaa1unﬁan1s

WthEl(Node) ... Waste Gas to seal drum... 518821980 (Node Description)

v

v .
LUUMIBUIOUAT 1B M5 UTLEUANNE S 3

a1 a =) 4 ac
Fuduaseuazmslszfiuanudssdieds HAZOP

UAUA 552 /

938n15WaA(Parameter) ... Flow... AMAIUAN (VALUE) ...oveovveieieieieieieeecieeee e wuumlauvangay ... 16130
a B
miﬂismummmm
i!f] o v & v
Y . /o o A NAIMIteInu/ M Toma | a1u | waaws TA
VIUNNIDOI ADIUNITUIDDI AN IAUNNAATNN VDI UDUUL 4
. . mvﬂ“/uﬁmlﬁl . JUNII [RRVIGEN
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
1. PC-VIS8T Fail | 1.1 Waste gas flow to 1.1 High vent of flare 1.1 Operator to re-start
flare flare 1 3 3 2
1.2 Direct emission to 1.2 Annual PM during
ATM S/D period
No flow

2. Wrong
operation of
16" Manual

valve

2.1 PC-V158T/U High
and PCV-V158T/U open

waste gas direct to flare

2.1 Waste flow to V-

155T/U

2.1 Training before
operation

2.2 Valve check-list

v :
UM FUIOUATIBUaE M5 UTLiuANNET Y 3

wamsfanen IanzH aznumumsauiinavlulssaneiensiteduaneamazmsdszdivanuassdeds HAZOP

WthEl(Node) ... Waste Gas to seal drum... 518821980 (Node Description)

UAUA 553 /

TJadunswan(Parameter) ... Flow... AMAIUAN (VALUE) ....o.vovoveeeiiieieeesceieeeeeeee ., DM QUWINGRY 1613 e,
madszdiuanudes
Yoar o < o
” , ve i a WnInstlesni/ ” Toma | AN | waans J2AU
UBDUNWIDN aADIUNITUAD AN IUNNAATNN UDITUBLLUS I
o . ﬂ?‘]Jﬂll/lLﬁ"lsU . TUUIN AULAYY

Deviation Possible Causes Consequence Recommendations N

Safe Guards L S Rating

Reverse flow

No possible cause




WansANH 31?\51:151 ua:ﬂumumsﬁ1!ﬁua1u1uisaa1unﬁan1s

WthEl(Node) ... Waste Gas to seal drum... 518821980 (Node Description)

v

v .
LUUMIBUIOUAT 1B M5 UTLEUANNE S 3

a1 a =) 4 ac
Fuduaseuazmslszfiuanudssdieds HAZOP

UAUA 554 /

1938n15Wa0 (Parameter) ... Pressure... AAIUAN (VAIUE) .......ovovivvieieeesireeeiseceeeieesieeee e, wuulauvaneay ... 161300
a B
ﬂ1§1]53llluﬂ'ﬂlllﬁﬂ\i
Yoart o ¢ o
Y . /o o A WAIMIteInu/ Y Toma | a1w | waaws s
VBUNNIDON ADIUNITUIDDY AN IAUNNAATNN UDIAUDUUL 4
» . ﬂﬂﬂﬂﬂ/ufsﬂﬁ] i JUIIN AU
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
1.Wrong operation of 1.1see no flow (2.1) 1.1 see no flow (2.1) 1. see no flow (2.1)
16" Manual valve 2 2 4 2
2. High inlet flow rate 2.1 see more flow (1.1) 2.1 see more flow (1.1) 2. see more flow (1.1)
3. Fire case 3.1 Pipe brocken 3.1 System interlock with
oxygen analyzer (GR-
955T-1)
High pressure

WanSANH %Lﬂ§1$1fi uazwumumsﬁ]!ﬁua1u1uisaa1u!ﬁen1i

Wﬂiﬂ(Node) ... Waste Gas to seal drum. .. 518921909 (Node Description)

v

v .
LUUMIBUIOUAT 1B M5 UTLEUANNE S 3

a1 a =) 4 ad
Fuwuasesazmslszfiunnundasdeds HAZOP

WAUA 555 /

1998 13WaA(Parameter) ... Pressure... AAIUAN (VAIUE) ......vo.vovieeerieeeeieeeeieeeeeeeeeeee e suumlauvaneay ... 1613, .0
a B
msﬂizmummmm
i!f] o v & v
Y . /o o A NAIMIteInu/ M Toma | a1u | waaws TA
VIUNNIDOI ADIUNITUIDDI AN IAUNINAATNN VDI UDUUL 4
. . mvﬂ“/uﬁmlﬁl . JUNII [RRVIGEN
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
Low pressure 1. Pipe leakage from 1.1 Direct emission to 1.1 Selection material 1.1 see exisiting design
data 2 3 6 2

corrosion

2. Flange leakage

ATM

1.2 Fire and explosion

Same as pipe leak

1.3 Low flow in pipe line

pipe

1.3 Adjust PCV-158T

Same as pipe leak

1.1 Review fire

protection system

Same as pipe leak




WansANH %Lﬂi1$1fi uazﬂumumsﬁ1!ﬁua1u1uisaa1unﬁan1s

WthEl(Node) ... Waste Gas to seal drum. .. 518821980 (Node Description)

v

v .
LUUMIBUIOUAT 1B M5 UTLEUANNE S 3

a1 a = Y as
Fuduaseuazmslsziiunudssdieds HAZoP

WAUR 556 /

1998n15Wa0 (Parameter) ... Temperature... AAIUAN (Value) ............c.ovrerrererennnnn. wuumlauvangay ... 16130
a B
malseiiunnudes
Yoar o o
Y . . o o WAIMsleny/ M Tema | AW | Haans TTAU
VBUNNIDON ADIUNITUIDDY AN IAUNNAATNN UDIAUDUUL 4
» . ﬂ'J‘llﬂlJ/l!.fs]mlﬁJ i TUUIN AN

Deviation Possible Causes Consequence Recommendations N

Safe Guards L S Rating

High temperature

No possible cause

v .
LUUMIBUIOUAT 1B M5 UTLEUANNE S 3

wamsfanen IanzH aznumumsauiinavlulssaneiensiteduaneamazmsdszdivanuassdeds HAZOP

WthEl(Node) ... Waste Gas to seal drum... 518821980 (Node Description)

WU 557 /

1938n15Wa0 (Parameter) ... Temperature... AAIUAN (Value) ............cooveerroreennnnn. wuumlauvangay ... 1613
a =
msdsziiunnunde

{] @ 4 o

v . o od A 1ATMIYoIniy/ Y Toma | AW | Naans LA
YOUNNIDI ADUMITUIABY HAMIUNNAATNUN YDIAUDIUE p

. . mvﬂ“/uﬁmlﬁl . JUNII [RRVIGEN
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating

Low temperature

No possible cause




WansANH %Lﬂi1$1fi uazﬂumumsﬁ1!ﬁua1u1uisaa1unﬁan1s

WthEl(Node) ... Waste Gas to seal drum. .. 518821980 (Node Description)

v

v .
LUUMIBUIOUAT 1B M5 UsTEuANNE S 3

a1 a =) 4 ac
Fuduaseuazmslszfiuanudssdieds HAZOP

UAUR 558 /

TJ998MIHAA(Parameter) ... Composition... AAIUAN (ValUe) ........oovvrrierierinne, svusdauving@y ... 16130
a B
malseiiunnudes
i!f] o v & v
Y . . o o WAIMsleny/ M Tema | AW | Haans )
VBUNNIDON ADIUNITUIDDY AN IAUNNAATNN UDIAUDUUL 4
o . Augu/ud ) U ANUITY
Deviation Possible Causes Consequence Recommendations N

Safe Guards L S Rating

More oxygen 1. Start up period 1.1 Possible to get fire 1.1 N2 purge 1. PM oxygen analyzer 2 1 2 1

1.2 Install oxygen

analyzer (GR-955T-1)

as plan

v .
LUUMIBUIOUAT 1B M5 UTLEUANNE S 3

wamsfanen IanzH aznumumsauiinavlulssaneiensiteduaneamazmsdszdivanuassdeds HAZOP

WthEl(Node) ... Waste Gas to seal drum... 518821980 (Node Description)

UAUR 559 /

TJa98MIHAA(Parameter) ... Composition... AAIUAN (VaIUe) ........oovrrrieririnne, svusauving@y ... 16130
a B
malseiiunnudes
Yoar o o
Y . . o o WAIMsleny/ Y Tema | AW | Haans )
VOUNNION ADIUNITUVIDDY AN IUNINAATNN UDIAUDUUL 4
» . ﬂ?ﬂﬂﬂ/l!.fslnlm i TUUIN AN

Deviation Possible Causes Consequence Recommendations N

Safe Guards L S Rating

Low oxygen

N/A




WanSANH 31?\51:151 ua:ﬂumumsﬁ1!ﬁua1u1uisaa1unﬁan1s

WthEl(Node) ... Seal Drum (D-955T)... Jvazdn (Node Description)

v

v .
LUUMIBUIOUAT 1B M5 UTLEUANNE S 3

a1 a =) 4 ac
Fuduaseuazmslszfiuanudssdieds HAZOP

UAURA 560 /

1338n15Wa0(Parameter) ... Flow (waste gas line)... A1AIUAY (Value) ...........cocooveverrrrnnnnn. wuulauvangay ... 16130
a B
ﬂ151]53£l|uﬂ'ﬂl|&ﬁﬂ\i
Yoart o o
y . . P WAsMsteny/ M Tema | AW | Haans TA
VIUNNIDOI ADIUNITUIDDI AN IAUNNAATNN VDI UDUUL 4
o . agu/ud v . JUIT AN
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
2 1 2 1

High flow rate

Demister damage :

broken

1.1 Mist with waste gas
outlet and water

accmulate in pipe line

1.1 Material , design and

installation

1. Inspection Demister

during S/D period

v .
LUUMIBUIOUAT 1B M5 UTLEUANNE S 3

UAUA 561/

wamsfanen IanzH aznumumsauiinavlulssaneiensiteduaneamazmsdszdivanuassdeds HAZOP

WthEl(Node) ... Seal Drum (D-955T)... Jvazidn (Node Description)...........ccuueeeneeeeienaennnns.

1338n15Wa0(Parameter) ... Flow (waste gas line)... A1AIUAY (Value) ...........cocoovevevrrennnnn. wuulauvingay ... 161300
a B
ﬂ151]53£l|uﬂ'ﬂl|&ﬁﬂ\i
Yoart o o
y . . P WAIMsleny/ M Tema | AW | Haans TA
VIUNNIDOI ADIUNITUIDDI AN IAUNINAATNN VDI UDUUL 4
o . agu/ud v . JUIT AN
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
2 1 2 1

Low flow rate

FA or Demister block

1.1 Actual water seal
level decrease
1.2 Gas by-pass to water

drain line

1. Inspection FA during
S/D period

2. Install diff. presure

guage




WansANH %Lﬂi1$1fi uazﬂumumsﬁ1!ﬁua1u1uisaa1unﬁan1s

WthEl(Node) ... Seal Drum (D-955T)... Jeazdn (Node Description)

v

v .
LUUMIBUIOUAT 1B M5 UTLEUANNE S 3

S T w a =) Y as
Fiwuaneuazmsdszdiunnudssdeds HAZoP

WAUA 562 /

TJa38n15WanA(Parameter) ... Flow (waste gas line)... AAIUAY (Value) ............ocooveverrrrnann, suulaunangay ... 1613, 0.
a B
ﬂﬁ‘].]imlluﬂ'ﬂlllﬁﬂﬂ
Yoar o ¢ o
Y . . o o WAIMsleIny/ M Tema | Ay | waans FEAU
VIUNNION ADIUNITUVIDDY AN IUNNAATNN VDIAUDUUL ,
o . ﬂ']‘]J'f’]lJ/lLfsﬂgU . TUUIN ALY

Deviation Possible Causes Consequence Recommendations N

Safe Guards L S Rating

High flow rate 1. Valve function | 1.1 Water level high and 1.1 Install LC-955T 1.1 Check outlet pipe 2 1 2 1

fail

can't control waste gas

flow or demister damange

desgin

v .
HUUMIFUIOUAT IO M5 UsEEuANUE S 3

wamsfanen IanzH aznumumsauiinavlulssaneiensiteduaneamazmsdszdivanuassdeds HAZOP

WthEl(Node) ... Seal Drum (D-955T)... Jvazdn (Node Description)

WAUR 563 /

1338n15Wa0(Parameter) ... Flow (waste gas line)... A1AIUAY (Value) ...........cocoovevevrrennnnn. wuulauvingay ... 16130
a B
mssziuanuas
i!f] o v & v
Y . /o o A NAIMIteInu/ Y Toma | a1w | waaws s
VOUNNION ADIUNITUVIDDY AN IUNINAATNN UDIAUDUUY 4
o . Augu/ud v ) U ANUITY

Deviation Possible Causes Consequence Recommendations N

Safe Guards L S Rating

Low flow rate 1.Valve function fail 1.1 Water level low and 1.1 Install LC-955T None 2 1 2 1

waste gas vent to

overflow line




WansANH %Lﬂi1$1fi uazﬂumumsﬁ1!ﬁua1u1uisaa1unﬁan1s

WthEl(Node) ... Seal Drum (D-955T)... Jvazdn (Node Description)

v

v .
LUUMIBUIOUAT LM UsLEUANIE S 3

a1 a =) 4 ac
Fuduaseuazmslszfiuanudssdieds HAZOP

UAUR 564 /

1338n15Wa0 (Parameter) ... Pressure... AAIUAN (Value) .........o.covovevereiennnns suulauningey ... 16130
a B
msﬂi:mummmm
i!f] o v & v
Y . /o o A NAIMIteInu/ M Toma | a1u | waaws s
VIUNNIDOI ADIUNITUIDDI AN IAUNNAATNN VDI UDUUL 4
. . mvﬂ“/uﬁmlﬁl . JUNII [RRVIGEN
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
High pressure 1. FA or Demister 1.1 Actual water seal 1.1 Install pressure 2 1 2 1

block

level decrease

guage before FA

v .
LUUMIBUIOUAT 1B M5 UTLEUANNE S 3

wamsfanen IanzH aznumumsauiinavlulssaneiensiteduaneamazmsdszdivanuassdeds HAZOP

WthEl(Node) ... Seal Drum (D-955T)... Jeazdn (Node Description)

WAUR 565 /

11998 15WaA (Parameter) ... Pressure... f‘hﬂ’mﬂll (Value) ....oooovveininieee e UVMAUYGIRY L. 1613..............
a B
ﬂﬁ‘].]igmuﬂ'ﬂlllﬁﬂﬂ

Yoar o "
v , e PN 11MINIUoINu/ ” Toma | AW | waaws F2AU
VIUNNION ADIUNITUDIDDY AN IUNINAATNN UDIAUDUUL ,

o . ﬂ']‘]JﬂlJ/lLfs{llgU . JULIN ALY
Deviation Possible Causes Consequence Recommendations

Safe Guards L S Rating

low pressure 1. Sight glass 1.1 Direct emission to 1.1 Material , design and | None 1 3 3 2

broken/Flange
leak/Connecting

pipe damage

ATM

installation




WansANH %Lﬂi1$1fi uaz*ﬂumumsﬁ1nﬁua1u1uisaa1u!ﬁen1i

Wﬂi&l(Node) ... Seal Drum (D-955T)... Jeazdn (Node Description)

v

v .
LUUMIBUIOUAT LM UTLEUANNT S 3

a1 a =) 4 ac
Fuduaseuazmslszfiuanudssdieds HAZOP

UAUR 566 /

TJa38n13Wan(Parameter) ... Temperature ... AAIUAN (Value) ...........o.ooveverrvenennnnn. wulaunangay ... 1613,
madszdiuanudes
Yoar o ¢ o
5 . . P wasmsoany/ Y Tema | ANw | HAdWS AU
UBDUNWIDN ADIUNITUIIAD AN IUNNAATNN UDITUBLLUS I
o . ﬂ']‘]Jﬂll/Uﬁ"lsU . TUUIN AULAYY
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
High temp No possible cause

v '
LUUMIBUIOUAT 1B M5 UTLEUANNEYS 3

wamsfanen IanzH aznumumsauiinavlulssaneiensiteduaneamazmsdszdivanuassdeds HAZOP

Wﬂi&l(Node) ... Seal Drum (D-955T)... Jeazdn (Node Description)

1998 15Wan(Parameter) ... Temperature ... ﬂIWﬂTUﬂZJ (Value)

WHUR 567 /

) '
VDUNWIDI

Deviation

7 o
ADIUNMTUIIADN

Possible Causes

mgmsaiinaamn

Consequence

wasmatleadu

Aauau/uA

Safe Guards

%’amuauuz

Recommendations

msszfiunudos

AN | wadng ST

FHUT AEe
S Rating

Low temp

N/A




v .
LUUMIBUIOUAT LM UTLEUANNT S 3

wamsfanen IanzH aznumumsauiinavlulssnuiienssveduanauazmsdszdiuainudssdeds HAZOP

UAUR 568 /

oM Inaa(Parameter) ................. Flow (Waste gas)................ ANV (VAIUE) ..o, muulaunaneay 1613
madszdiuanudes

Yoart o < o
Y , e vd waimstosnu/ Y Toma | AN | waans FEAU
UBDUNWIDN ADIUNITUIIAD AN IUNNAATNN UDITUBLLUS I

o . ﬂ']ﬁﬂll/l!ﬁ"lsﬂ . JULIN AULAYY
Deviation Possible Causes Consequence Recommendations

Safe Guards L S Rating

High flow rate 1. Waste gas inlet flow | 1.1 Combustion 1.1 Control combustion PM TIC-G960T during 2 1 2 1

rate high

temperature increase

air with TIC-G960T

1.1 Interlock S/D boiler

TIC-960T:HH

S/D period
Check design of no. of

temperature sensor

v .
LUUMIBUIOUAT 1B M5UTLEUANNG S 3

wamsfanen IanzH aznumumsauiinavlulssaneiensiteduaneamazmsdszdivanuassdeds HAZOP

UAUR 569 /

Low flow rate

1. Waste gas inlet flow

rate low

1.1 Combustion

temperature low

1.1 Interlock S/D boiler
TIC-960T:LL

a 4
msdsziiunnunde
Yoar o < o
5 . . P wasmstoanyy/ Y Toma | ANW | HAdWS AU
UBDUNWIDN ADIUNTUIAD AN IUNNAATNN UDITUBLLUS I
o . ﬂ']‘]Jﬂll/!Lﬁ"lsU . TUUIN AULAYY

Deviation Possible Causes Consequence Recommendations N

Safe Guards L S Rating

None 2 1 2 1




v .
LUUMIBUIOUAT LM UTLEUANNT S 3

UAUA 570/

wamsfanen IanzH taznumumsauiinavlulssaneiensstedunneasazmsdszdiunu@esdieds HAZoOP

ﬂi]i‘]yflﬂ’liwaﬁ(]’arameter) ............... Flow (Waste gas)................ ?hmumj (ValUe) v, wuuslauvuieay 1613
mslseiiunnudes

Yourt o o
Y . ‘e o a wAIMItesnu/ M Toma | a1 | waaws TTAU
UBUNWIDN aAnIUNTUIAD AN IUNNAATNN UDIAUBLLUS 4

o ' aunu/ud , JUNT ANUIFLS
Deviation Possible Causes Consequence Recommendations N

Safe Guards L S Rating

No flow 1. RV-960T Close : 1.1 Burner flame out 1.1 Interlock S/D boiler Patrol check RV-960T 2 2 4 2

Fail Flame-out by FD-9601T / | during S/D period
FD-9602T

v .
LUUMIBUIOUAT 1B M5UTLEUANNG S 3

WAWA 571 /

wamsfanen IanzH aznumumsauiinavlulssaneiensiteduaneamazmsdszdivanuassdeds HAZOP

a B
ﬂ13ﬂ3$muﬂ31ﬂlﬁﬂ\1
Yoar o "
Y . /o o A WAsMsleny/ M Tema | Ay | waans TEAU
VIUNNION ADIUNITUDIDDY AN IUNINAATNN UDIAUDUUL ,
o . ﬂ'J‘]JﬂlJ/lLfsﬂgU . TUUIN ALY
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
Fire back 1. Acident or miss 1.1 Back fire to gas inlet 1. Install FA at inlet line None 2 1 2 1

operation line




WansANH %Lﬂi1$1fi uazﬂumumsﬁ1!ﬁua1u1uisaa1unﬁan1s

WthEl(Node) ...Waste Heat Recovery Boiler (G—960T)...i1ﬂﬁ$&§ﬂﬂ (Node Description)

v

v .
LUUMIBUIOUAT 1B M5 UTLEUANNE S 3

a1 a =) 4 ac
Fuduaseuazmslszfiuanudssdieds HAZOP

WAWA 572/

oM Inaa(Parameter) ................. Flow (Air)...........co.... ANV (VAIUE) ...ovoeererereeeecrereseeeeeseeesnes suumlaunineay 1613
madszdiuanudes

Yoar o ¢ o
5 . . P wasmsoany/ Y Tema | ANw | HAdWS AU
UBDUNWIDN ADIUNITUIIAD AN IUNNAATNN UDITUBLIUS I

o . ﬂ']‘]Jﬂll/lLﬁ"lsU . TUUIN AULAYY
Deviation Possible Causes Consequence Recommendations N

Safe Guards L S Rating

High flow rate 1. TIC-960 mal- 1.1 Actual combustion 1.1 Check air flow with None 2 2 4 2

function

temperature high

1.2 Flame fluctuate

FI-B962T

1.2 Check flame with

sight glas

v .
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wamsfanen IanzH aznumumsauiinavlulssaneiensiteduaneamazmsdszdivanuassdeds HAZOP

WthEl(Node) ...Waste Heat Recovery Boiler (G—960T)...i1ﬂﬁ$&§ﬂﬂ (Node Description)

WU 573/

TJo38nInaa(Parameter) ... (o AN (VALUC) .o suumlaunineay 1613
mslseiiunnude
Yoart o ¢ o
y . ‘e P WAsMsteIny/ M Tema | Ay | waans TEAU
UBDUNWIDN aADIUNITUAD AN IUNNAATNN UDITUBLLUS I
- . gl ) JULTY ANUAYY
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
Low flow rate 1. Suction fiter Clog 1.1 Combustion 1.1 Check air flow with 1. Suction filter check as
temperature :LL FI-B962T daily log sheet 2 2 4 2

2. TIC-960T mal-

function

3. Discharge manual

valve mis-operation

1.2 Incomplete
combustion and smoke
and lead to emission over

standard

1.2 TIC-960T low alarm
at DCS and Interlock
S/D boiler at LL

1.3 PR-B962T low alarm
at DCS and Interlock

S/D boiler at LL

2. Change filter as

routine plan

1. PM TIC-960T during

S/D period

2. Valve check list

checking before start up
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wamsfanen IanzH aznumumsauiinavlulssaneienssteduanasazmsdszdivanuassdeds HAZOP

Wﬂi&l(Node) ...Waste Heat Recovery Boiler (G—960T)...i1ﬂﬁ$&§ﬂﬂ (Node Description)...............oeeeennee Waste gas incinerator and boiler.............c.ccoocoviiieainn..
oM Inaa(Parameter) ................. Flow (Air) cont'................ AIAIURN (VATUe) ..o wuumlaunineay 1613
mslseiiunnudes
Yoart o ¢ o
y . ‘o oo a NAIMIteInu/ M Toma | 1w | waaws FEAU
VDUNWIDI ADIUNTUIIADN AN IUNNAATNN VLA UDLUY I
o . ﬂ']‘]Jﬂll/lLﬁ"lsU . UL AIULAY
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating

No flow 1. Blower trip 1.1 Burner flame out and | 1.1 S/D boiler with 1.1 PM B-962T during 2 1 2 1

no air flow and pressure interlock PR-B960T:LL S/D period
air LL

2. Electrical fail 1.2 Motor trouble alram

v .
LUUMIBUIOUAT 1B M5UTLEUANNG S 3

WAWA 575 /

wamsfanen IanzH aznumumsauiinavlulssaneiensiteduaneamazmsdszdivanuassdeds HAZOP

unumlauvaney 1613

msdseiunndes

EY @ @ o
b ‘o /o o wasmsilesin/ N Toma | anw | wadws | seéu
UBDUNWIDN aADIUNITUAD AN IUNNAATNN UDITUBLLUS I
o . ﬂ']‘]Jﬂll/lLﬁmlsU . TUUIN AULAYY
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
Reverse flow 1.1 B-962T motor 1.1 PR-B962T LL and 1.1 Set motor direction None
wrong direction after can't start bolwer after PM 2 1 2 1

PM
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wamsfne IanzH taznumumsauivavlulssnuiiensytsduanatazmsdszdiuanudssdeds HAZOP

MU2W(Node) ...Waste Heat Recovery Boiler (G-960T)...518021989 (Node Description)..........oceeeeeueneenn.. Waste gas incinerator and boiler.............c.ccoocoviiiiinn..
ﬂi]iflﬂ’liwaﬁ(])arameter) ................. Flow (Water cir syphon) ................ Fhﬂ’mﬁm (VAlUB) ..t wuumaunieey 1613
madssiiuanudes
Yourt o < o
” . ‘e oo o WAIMIteny/ M Teme | A | Haans TTAU
UVDUNWIDI ADIUNTUIIADN AN IUNINAATNN VDA UBDLUY 4
» . ﬂ?ﬂﬂﬂ/llﬁn{lﬁ] . TUUIN AN
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
High flow rate 1. Water cir syphon N/A
pipe too big
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WHUR 577 /

wamsfanen IanzH aznumumsauiinavlulssaneiensiteduaneasazmstszdivanu@dssdeds HAZOP

WthEl(Node) ...Waste Heat Recovery Boiler (G—960T)...i1ﬂﬁ$&§ﬂﬂ (Node Description)...............coeeeennene

MAIAY (Value) ...

11998n15HaA(Parameter) ... Flow (Water cir syphon) ...

msdseiunndes

EY @ @ o
Y , ve i a wnsmsilesnin ” Toma | anw | wadns J2AU
UBDUNWIDN aADIUNITUAD AN IUNNAATNN UDITUBLLUS I
o . ﬂ']‘]Jﬂll/lLﬁ"lsU . JULT AN
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
Low flow rate 1.Water cir syphon pipe | 1.1 TC-G960T High : 1.1 S/D boiler with Check design pipe and 2 1 2 1
too small or partial Refractory damage interlock TC-G960T:HH | stream drum elevation
clogging

1.2 High NO, emission 1.2 Set Interlock TC-
G960T: HH lower 900°C
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wamsfanen IanzH aznumumsauiinavlulssaneienssteduanasazmsdszdivanuassdeds HAZOP

UAUR 578 /

T9den1snan(Parameter) ................. Flow (Water cir syphon) ................ AINIURN (VAlUe) ..o unumlauvanemy 1613
a B
msdsziiunnunde
Yoar o ¢ o
Y , v DN WaINMsteanu/ ” Toma | AN | waans J2AU
VIUNNION ADIUNITUVIDDY AN IUNNAATNN VDIAUDUUL ,
o . ﬂ?‘]JﬂlJ/lLfs{llgU . TUUIN ALY
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
No flow 1.Water cir syphon 1.1 Boiler damge or 1.1 S/D boiler with TC- | None
2 2 4 2

fully clog

2. LC-950T error

refractory damage or

explosion

G960T:HH

1.2 FR-950-9OHW

alarm:LL

WanSANH ’A‘lmi1$1fi uazﬂumumsﬁ]!ﬁua1u1uisaa1u!ﬁen1s
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a1 a =) 4 as
Fuduaseuazmslsziliuanudssdieds HAZOP

UAUA 579 /

ﬂi]i‘]yflﬂ’liwaﬁ(]’arameter) ............... Pressure (Waste gas)................ Fhﬂ?‘uﬂll (Value) ..o wuuslauvneey 1613
madssiinanudes
Yourt o ¢ o
Y . ‘e P WAIMIteny/ M Tema | AW | waans TTAU
UBUNWIDN aAnIUNTUIAD AN IUNNAATNN UDIAUBLLUS I
o ' g/l , JUNT ANUIFLS
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
High pressure 1. Tube bundle fouling | 1.1 Gas emission 1.1 Daily logsheet record | Cleaning as condition
base 2 3 6 2

temperature increase

PG-D955T
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a1 a =) 4 ac
Fuduaseuazmslszfiuanudssdieds HAZOP

UAUA 580 /

oM Inaa(Parameter) ................. Pressure (Waste gas)................ AIAIUN (VAIUE) ... wmlaunineay 1613
a B
msdsziiunnundes

Yoar o ¢ o
v , e o a 1ATMIY0INY/ Y Toma | A | waans FEAU
UBDUNWIDN ADIUNITUIIAD AN IUNNAATNN UDITUBLLUS I

o . ﬂ']‘]Jﬂll/lLﬁ"lsU . JULIN AULAYY
Deviation Possible Causes Consequence Recommendations

Safe Guards L S Rating

Low pressure 1. FA in gas inlet pipe | same as low flow None Install presure guage 2 2 4 2

clogging

before FA

v .
HUMsTUoUAT oAz MsUsziiunudes 3

wamsfne IanzH taznumumsauivavlulssaneiemssteduanasazmsdszdiuanuaesdeds HAZOP

MUIW(Node) ...Waste Heat Recovery Boiler (G-960T)...518021989 (Node Description)

UAUA 581/

a9 snan(Parameter) ................. Pressure (Air)................ ﬂ'm'mau (VAlUE) oevieeeeee e,
madssdinanudes

Yourt o < o
Y . ‘e P WAIMIleny/ M Tema | AW | waans TTAU
UBUNWIDN aAnIUNTUIAD AN IUNNAATNN VDI UBLLUS I

o ' aaunu/ud , JUNT ANUIFLS
Deviation Possible Causes Consequence Recommendations N

Safe Guards L S Rating

1. Wrong valve 1.1 Blower temperature 1.1 Check list for start up None 2 3 6 2

High pressure

operation

increase
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Wﬂi&l(Node) ...Waste Heat Recovery Boiler (G—960T)...i1ﬂﬁ$&§ﬂﬂ (Node Description)

v

v .
LUUMIBUIOUAT LM UTLEUANNT S 3

a1 a =) 4 ac
Fuduaseuazmslszfiuanudssdieds HAZOP

UAUR 582/

oM Inaa(Parameter) ................. Pressure (Air)................ ANV (VAIUC) ...voveeeerereeeeceereseenieraieenes wuulaunineay 1613
a B
miﬂi:mummmm

Yoar o ¢ o
Y . /o o A WAIMiteInu/ M Toma | anw | waaws TEAU
VIUNNION ADIUNITUVIDDY AN IUNNAATNN VDI UDUUL ,

» ) m‘lJﬂN/ufgﬂﬂU ) UL AN
Deviation Possible Causes Consequence Recommendations N

Safe Guards L S Rating

Low pressure 1.1 Blower trip 1.1 Burner flame out and | 1.1 S/D boiler with PM B-962T during S/D 2 2 4 2

1.2 Suction Filter Clog

no air flow and pressure

air LL

interlock PR-B960T:LL

period
Suction filter check as

daily log sheet
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wamsfanen IanzH aznumumsausinalulssanuiienssteduanasazmsdszdinainuassde3s HAZOP

UAUR 583 /

a B
msdsziiunnudes

Yoar o "
Y , v N WaINMsteanu/ Y Toma | AN | waans AU
VIUNNION ADIUNITUDIDDY AN IUNINAATNN VDI UDUUL ,

o . ﬂ?‘]Jﬂll/lLfgﬂgU . TUUIN ALY
Deviation Possible Causes Consequence Recommendations N

Safe Guards L S Rating

High temperature 1. High waste flow rate | 1.1 Boiler damage or 1.1 S/D boiler with Consider to install 2 3 6 2

2. Low flow BFW

refractory damage or
explosion

2.1 Boiler damge or
refractory damage or

explosion

interlock TIC-G960T:HH

2.1 S/D boiler with LC-

950T interlock: LL

emergency door

PM LC-950T

during S/D period
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UAUR 584 /

wamsfanen IanzH aznumumsauiinavlulssnuiien syt uanauazmslszdinanudssdeis HAZOP

Wﬂi&l(Node) ...Waste Heat Recovery Boiler (G—960T)...i1ﬂﬁ$&§ﬂﬂ (Node Description)...............oeeeennee Waste gas incinerator and boiler.............c.ccoocoviiieainn..
oM Inaa(Parameter) ................. Temperature (GI60T)................ ANV (VAIUE) ..o suumlaunaneay .
mslszduanudes
i!f] @ v & o
y . s od o WAIMIteInu/ Y Toma | 1w | waaws e
VDUNWIDI ADIUNTUIIADN AN IUNNAATNN VLA UDLUY I
o . ﬂ']‘]Jﬂll/l!ﬁ"lsU . UL AIULAY
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
1. No/Low waste flow 1.1 Flame out 1.1 S/D boiler None
rate with interlock 2 3 6 2

TIC-G960T:LL

2. Water tube leak 2.1 Flame out 2.1 S/D boiler
with interlock
Low temperature TIC-G960T:LL
2.2 Boiler damage or
refractory damage or

explosion

v .
LUUMIBUIOUAT 1B M5UTLEUANNG S 3

UAUR 585 /

wamsfanen IanzH aznumumsauiinavlulssaneiensiteduaneamazmsdszdivanuassdeds HAZOP

Wﬂi&l(Node) ...Waste Heat Recovery Boiler (G—960T)...i1ﬂﬁ$&§ﬂﬂ (Node Description)...............coeeeennene Waste gas incinerator and boiler.............c.ccoocoviiiiainn..
TJadun13Wan(Parameter) ... ... ALY (Value) 1613
mslseiiunnude
Yoart o < "
v , e o a 1ATMIYoINY/ Y Toma | A | waans J2AU
VDUNWIDI ADIUNTUIINDN AN IUNNAATNN VLA UDLUUY I
o . ﬂ']‘]Jﬂll/lLﬁ"lsU . TUUIN AULAYY
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
More hydrogen 1. Reaction R101 not 1.1 Boiler damage or 1.1 S/D boiler None 2 3 6 2

stable

refractory damage or

explosion

with interlock

TIC-G960T:HH
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UAUR 586/
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wamsfanen IanzH aznumumsauiinavlulssaneiemsiteduaneatazmstszdivanudssdieds HAZOP

Wﬂi&l(Node) ...Waste Heat Recovery Boiler (G—960T)...i1ﬂﬁ$&§ﬂﬂ (Node Description)...............oeeeennee Waste gas incinerator and boiler.............c.ccoocoviiieainn..
oM Inaa(Parameter) ................. Composition ................ ANV (VAU ...ovevevrereeeeceereeceeeseeenes muulaunangay 1613
a B
ﬂ15ﬂ53muﬂ'ﬂﬂ!ﬁﬂﬂ
Yoart o ¢ o
Y . /o o A WAIMiteInu/ Y Toma | anw | waaws see
VIUNNION ADIUNITUVIDDY AN IUNNAATNN VDI UDUUL ,
o . ﬂ'nJﬂll/lLfg{thU . JUIIY AIULAY
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
1. Reaction R101 not 1.1 Combustion 1.1 TIC-G960T: alarm None 2 2 4 2
Low hydrogen

stable

temperature decrease

v .
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WAWA 587 /

wamsfane IanzH aznumumsauiinavlulssnuiienssveduanasazmsdszdinninundesdeds HAZOP

oupumdeauvanemy 1613

madszdiuanudes

Yoar o < o
y . ‘e P WAIMsteny/ M Tema | Ay | waans TEAU
UBDUNWIDN aADIUNITUAD AN IUNNAATNN UDIAUBDLLUS I

o . ﬂ']‘]Jﬂll/lLﬁ"lsU . TUUIN AULAYY
Deviation Possible Causes Consequence Recommendations N

Safe Guards L S Rating

High flow rate 1. LC-950T error 1.1 Water over flow to 1.1 Compare level Consider to install 2 2 4 2

steam line and process

interruption

with LG

LC-950-2T
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a1 a =) 4 ac
Fuduaseuazmslszfiuanudssdieds HAZOP

UAUR 588 /

oM Inaa(Parameter) ................. Flow (OHW)................ ANV (VAU ...oveeevreeeeseceerereeecieeieees muulaunangay 1613
a B
ﬂﬁﬂigmuﬂﬂﬂllﬁﬂﬂ

Yoar o ¢ o
Y . /o o o WAIMsleny/ M Tema | Ay | waans TEAU
VIUNNION ADIUNITUVIDDY AN IUNNAATNN VDI UDUUL ,

o } muguad v } JUUTY AT
Deviation Possible Causes Consequence Recommendations N

Safe Guards L S Rating

Low flow rate 1.LC-950T error 1.1 Boiler damage 1.1 S/D boiler with None 2 2 4 2

interlock LS-D950T:Low

v .
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wamsfanen IanzH aznumumsauiinavlulssaneiensiteduaneamazmsdszdivanuassdeds HAZOP

UAUA 589/

a B
ﬂ13ﬂi$muﬂ31ﬂlﬁﬂﬂ

Yoar o "
Y . /o o A WAIMiteInu/ M Toma | anw | waaws TEAU
VIUNNION ADIUNITUDIDDY AN IUNINAATNN VDI UDUUL ,

o . ﬂ'JTJﬂll/lLfs{llgU . TUUIN ALY
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
1.1 S/D boiler with
No flow 1. Manual valve mis 1.1 Boiler damage interlock None 2 2 4 2

operation

LS-D950T:Low
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v

v .
LUUMIBUIOUAT LM UTLEUANNT S 3

a1 a =) 4 ac
Fuduaseuazmslszfiuanudssdieds HAZOP

AU 590 /

Reverse flow

9HWsupply line

valve in BFW

feed line

pressure and pump

supply

................. Flow (OHW)................ ﬂ'wmmgm (VaIUE) .o MDA QUMINEIAY 1613
madszdiuanudes

Yoar o < o
v , e i WnInstlesni/ Y Toma | AN | waans AU
UBDUNWIDN ADIUNITUIIAD AN IUNNAATNN UDIAUBLLUS I

o . ﬂ']‘]Jﬂll/lLﬁ"lsU . TUUIN AULAYY
Deviation Possible Causes Consequence Recommendations N

Safe Guards L S Rating

1. Back pressure to 1.1 Boiler damage 1.1 Install check Recheck water feed 2 2 4 2

v .
LUUMIBUIOUAT 1B M5UTLEUANNG S 3

wamsfanen IanzH aznumumsauiinavlulssaneiensiteduaneamazmsdszdivanuassdeds HAZOP

UAUA 591 /

) '
VDUNWIDI

Deviation

7 o
ADIUNMTUIIADN

Possible Causes

mgmsaiinaamn

Consequence

wasmaileadu

aauau/ud

Safe Guards

%’amuauuz

Recommendations

Toma

msszfiunudos

AN | wadng ST

FHUT AEe
S Rating

High flow rate

N/A
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a1 a =) 4 ac
Fuduaseuazmslszfiuanudssdieds HAZOP

UAUR 592 /

oM Inaa(Parameter) ................. Flow (108).......cveeeen AINIURN (VAlUe) ..o, wlaunineay 1613
a a
ﬂ1iﬂi$&ﬂﬂﬂ?1mﬁﬂd

Yot o ¢ o

Y . /o P WAIMIteInu/ Y Toma | anw | waaws e
VDUNNIDI ADIUNITUIIAD AN IUNNAATNN VDA UDLUUY .

o ) gy ; FUUT ANUED
Deviation Possible Causes Consequence Recommendations ?
Safe Guards L S Rating

Low flow rate

N/A

WanSANH %Lﬂ§1$1fi uazﬂumumsﬁ]!ﬁua1u1uisaa1u!ﬁen1s

o
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a1 a =) Y ac
Fuduaeuazmslszliuanundssdieds HAZOP

UAUA 593/

oM Inaa(Parameter) ................. Flow (108).......coevee. AINIURN (VAlUe) ..o, wulauvingay 1613
mslseiiunnude
EY @ v & o
Y . .. i wnsmsilesniny Y Tema | Ay | waans TLAL
VDUNWIDY ADIUNITUIDDI AN IUNINAATNN VDI UDUUY 2
ﬂ’JiJﬂll/lLﬁmlﬁJ JULIN AIULAY
Deviation Possible Causes Consequence Recommendations
Safe Guards L S Rating
No flow 1. PCV-9502T close 1.1 Drum explosure 1.1 Install double safety Check safety valve 2 2 4 2

valve and PC-9501T for

vent

capacity
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UAUA 594 /
5 ; e a A o E
wamsany AnszH taznumumssuivnululsanuiensitduanatarmsdszdiunnudssdieds HAZOP

................. Flow (10S)................ FhﬂTlJﬁlll (Value) ..o, puunauvineay 1613
a ]
ﬂﬁ‘]Ji:‘;Llluﬂ?HJLﬁU\i
EY @ v & @
Y . .. s mnasmsileany Y Toma | 1w | waaws FEAY
VDUNWIDY ADIUNITUIDDI AN IUNNAATNN VDI UDUUL 2
ﬂ’JiJﬂll/lLfslmlﬁJ JULIN AIULAY
Deviation Possible Causes Consequence Recommendations
Safe Guards L S Rating
Reverse flow 1. Main 10S more 1.1 Drum explosure 1.1 Install double safety None 2 1 2 1
pressure

valve and PC-9501T for

vent and check valve
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UAUA 595/
5 = ; e a 4 ay - 4y
wamsan AnszH taznumumssuivnululsanuiemsitduanatasmsdssdivanudssdiedIs HAZOP

unumdauraneay 1613

mslseiiunnude
Yoar o o
y . s od o WAIMiteInu/ Y Toma | anw | waaws e
VDUNWIDI ADIUNTUIIADN AN IUNNAATNN VLA UDLUUY I
o . ﬂ']‘]Jﬂll/lLﬁ"lﬁJ . TUUIN AULAYY
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating

High pressure N/A
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UAUR 596 /

v '

wamsfanen IanzH aznumumsauiinavlulssaneienssteduanasazmsdszdivanuassdeds HAZOP

Wﬂi&l(Node) ... Steam drum (G-9507)... § 1aziden (Node Description)............cc.ueeevnnenne Steam drum of boiler (G-960T).........c.oceeininiiiiininanninns
oM Inaa(Parameter) ................. Pressure (9HW)................ ANV (VAIUS) ..voveevereesceerereeeeeieeesas wumlauvingay 1613
mslseiiunnudes
Yoart o < "
y . ‘e od o WAIMIteInu/ Y Toma | 1w | waaws e
VDUNWIDI ADIUNTUIIADN AN IUNNAATNN VLA UDLUY I
o . ﬂ']‘]Jﬂll/lLﬁ"lﬁJ . TUUIN AULAYY
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
low pressure 1. BEW Pump trip 1.1 Boiler damage 1.1 LC-950T 1.1 Consider to use 2 2 4 2
alarm:LL high pressure pump
for BFW feed line
and
1.2 Consider to set
interlock S/D boiler
in case of BFW
feed pump trip.

M .
lUJllﬂ15%’U\3éju@li1ﬂllﬁ$ﬂ1§ﬂ5$£ﬁuﬂ313~lﬁfﬂﬂ 3
UHUR 597 /
= a ¢ o a A FRIY a 2y aa
HWaMIANH AAITH uazﬂumumsﬂ1!uua1u1uisaammemwmaummuazmiﬂizmummmmmﬂn HAZOP
Wﬂi&l(Node) ... Steam drum (G-9507)... § 1aziden (Node Description)............ccuveveennenne Steam drum of boiler (G-960T)...........cveeviveeniraeenanannnn.

T998n15WaA(Parameter) ...

a B
MsUszmiunnuges

Yoar o < o
Y . /o o o WAsMsteny/ M Tema | Ay | waans TEAU
VIUNNION ADIUNITUDIDDY AN IUNINAATNN VDI UDUUL ,

o } muguad v } FUUTY AT
Deviation Possible Causes Consequence Recommendations N

Safe Guards L S Rating

High pressure 1. PCV-9502T close 1.1 Drum explosure 1.1 Install double safety Check safety valve 2 3 6 2

valve and PC-9501T capacity

for vent
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wamsfanen IanzH aznumumsauiinavlulssaneienssteduanasazmsdszdivanuassdeds HAZOP

Wﬂi&l(Node) ... Steam drum (G-9507)... § 1aziden (Node Description)............cc.ueeevnnenne Steam drum of boiler (G-960T)...........ocoviviriniininanannns.
oM Inaa(Parameter) ................. Pressure (10S/Drum)................ AAIVN (Value) ................ suumlaunineay - 1613
a B
ﬂ13ﬂ53muﬂ'ﬂﬂlﬁﬂﬂ
Yoart o ¢ o
Y . /o o A WAIMiteInu/ Y Toma | anw | waaws see
VIUNNION ADIUNITUVIDDY AN IUNNAATNN VDI UDUUL ,
o . ﬂ'JTJﬂll/lLfs{llgU . JUIIY AINULTY
Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating
low pressure N/A
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Deviation Possible Causes Consequence Recommendations N
Safe Guards L S Rating

High temperature N/A
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Deviation Possible Causes Consequence Recommendations N

Safe Guards L S Rating

Low temperature 1. Mis operation PW 1.1 Oxygen dissolve 1.1 Install Chemical None 2 2 4 2

feed to D-016T/U too

much

increasing and increase

corrosion in boiler

treatment feeding unit
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Deviation Possible Causes Consequence Recommendations ?

Safe Guards L S Rating

High temp 1. Pressure increase 1.1 Drum explosure 1.1 Install double safety Check safety valve 2 3 6 2

valve and PC-9501T capacity

for vent
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Deviation Possible Causes Consequence Recommendations
Safe Guards L S Rating
Low temp 1. BFW overflow to 1.1 Water over flow to 1.1 Compare level with Consider to install 2 2 4 2

10S line

steam line and process

interruption

LG

LS high level
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