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Hight Light inan1sni

* d1sinid [olwW (Pentane)ia: Tuianes (Styrene Monomer)

* N1ss:10ALBINUSNENWIAUNUIGaIWAIRSD AUTW Tgignn

* lUUaValve vaurionimn TWlg riKTwanlndogunu

®* Facility 1don1onum InoiawA: Fire pump llazs:uuCooler VOuSM tank

* NuAUIwatnainrkale IAuinenu Iw Indansinid

e yovlisniudAuvaIlsWIUB28IANISHKUIIU

na1san1snaviwnu

* 1fUA /AAMs a@sindnanAlusiNUsnianwe NwSeuv:anlkldIndanidonsuavAUs:nou

* JAn1sSMAAWTuaY TulEiNApolymerization aUrMTKIRAS:1ITA (IBIPolymer Inhibitor +0ne
aonlUindn , UdeulhAsugiin polymerization E19lAIJuvedInuAauauUnNS)
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Simplify Mingtee Process

(Information from internet)

EPS Foam

heating vapour
cooling water expandable polystyrene beads
A, storage tanks without pressure  E. hydroextractor P. pneumatic transport T. sive
B. storage tanks with pressure F.filters R.polymerization reactor V. venturi miner
C.oyclone M. miner S. silo X, dryet

**Reactor :IAUExpanding agent A9 Pentane IWQWW 1a:0n1SIAULA '
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FODE1J N1SVANIS Styrene Monomer Nogilu Tank

STYRENE MONOMER

. Redundant c?;iller

. Temp contrel with Alarm and action by operation
. Vacuum breaker

. Shutdown procedure and PIP

. Foam and fire water system

*Circulate SM TuTank umaniuasu
AoTUSeUn Exchanger Aloidu10 C
U1 Cool down, keep tank tempﬁ 20-
25 C Nn75u 9:n1iAnalimovement
Uaununvasonin InnPolymer
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® d1siAl: Styrene Monomer , Pentane, du< (Voyaludniou)

e Wwunlsgaruvunni4ls
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Styrene Monomer Chemical Hazards

e—— . .

ansiadl
CAS No.
UN No.

anuluvie

Carcinogen
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FUTAVIIMEATHUAZNALAIL

Anuannsalumsviil§izen

autatuninaniau

ANMLERLTMIVANIURZANGAN

duanovitiatiuanmsuanaisiail

Runaway polymerization

Safety Data Sheet (High Light)

CeHs

100-42-5

2055
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arsflanafluarsnaugde (Possible carcinogen); Group 2B a3 IARC

o
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dannavila vl vilnean wiana@7ld iavdaunaglaaudiduanouasnsssda Mial L 800 pom (NIOSH)
70 poem (AMA)
amalam —— o
PELC 200 pom
raamad ‘Lidld finduvinu TLV-TWA 0 pm
aavaauazan -30.6 C TLV-STEL 100 pom
fan 145C / e 31 C nwe 200 pom

Upper/Lower Explosive Limits : %LEL 0.9 and %UEL 6.8
Fuasoanmlfninndualsgiu annsafadule

Uidnmsysurasidudifiunuanihinasandauiataisluas (sedunasdrdudalfidawivunih@a : 10 6 20 @uludrudiu (ppm) uay seaunag
aangau 10-15 auluaivdr Juathsdan) asfudearaialiiioda arsiily 4-tert-Butylcatechol
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asliduduuanuas Wiasiauaaaandiau udeanai 95%6a5% 63 92%#a8%)

Taiszuy

65 degree C

Pramote PTTGC 10



(Styrene Monomer)
Chemical Text Book

1.5 Reactivity Hazards

Styrene monomer reacts with oxidizers, peroxides, strong
acids and alkali metal-graphite compounds. Avoid copper and
copper containing alloys. Styrene monomer will dissolve many
natural and synthetic rubbers. Storage vessels must be free of
rust and scale which can promote polymerization. Styrene
monomer emits acrid vapors on thermal decomposition.
Incomplete combustion can produce carbon monoxide.

1.6 Self-Polymerization

Styrene monomer is inhibited with TBC to reduce and control
self-polymerization. Styrene monomer undergoes
polymerization slowly at ambient temperatures, but
polymerization will become rapid at elevated temperatures.
Styrene monomer may experience rapid polymerization if TBC
inhibitor and dissolved oxygen are depleted at elevated
temperatures or if product is contaminated with incompatible
materials. Styrene monomer polymerization is exothermic
evolving 290 BTU/Ib (16.7 Kcal/mol). If excess heat is not
adequately dissipated, the product temperature will rise with a
subsequent rise in the rate of polymerization. At temperatures
above 65°C (149°F), runaway polymerization is possible.

When a runaway polymerization occurs, temperatures can
quickly exceed the boiling point of styrene monomer. Vapors
may erupt violently from tank vents or, if vents become plugged
with polymer, excessive pressure can be generated that may
rupture the containment vessel.

Styrene monomer should be monitored regularly for TBC

PramogyRtdit: During excessive transit times, monitoring



Technical lun1sonnas

“Styrene Monomer”

naqlUifuluRorunnian 15-20 ¢ (Cooler + Insulation)

® S:MIWVUEINWSNNSONWNDNUDNUKNUNONADUE] 2:1RU
polymer inhibitor IWoann1sIiNAPolymerization

* 9:13UINA polymerization A35 C l1a:A65 C VulUe:Inm
polymerization 1SOUIN (Exothermic > Runaway)

* £19987 Inhibitor (TBC) 2:iMUQNSeAU 02 18033IUgudy
nN1sINAUNNSe Unmimuds:zuatu 15 ppm 1a0UIN:N11A
nanuidudindavidwanoaSpec. Product IAUIEIGOVIAU
Circulate pump THRoT

* KN SM AdYYINApolymerization 9:na1g1dunToIKTuD/
Gel HininAkItiod:IITaAdlUNER

* N1SEmptys:uu TRdrainooninun N1A2UEz01AND 1180
SulUifiuTunarunnnie e PTTGC
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ADWEVYIN/BUuBoUluUNISURUANISS:=IUINA

[uvoya Lasted status vou plant TiJ Drawing & Lay-out

JsnUsninwaveu Plant gunevawu milAUARU 15a1waiNogiuay duns1esalin
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AouArUAUURVodISaIWAY( Styrene Monomer ; SM) RogluusseniAnonurdauniw
[nlJ 2:11m Polymerization na=nangnduSauguoonul nikSMananlweaitiov 1a:9v
WU9MIRe-burn mMuvgrhantunsy ravnaulw ando
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innlulag

" HUYURARAUIWAY

® Thermal & Infrared Camera

" Drone

® Multi-purpose Fire Fighting Set)

" Software (Aloha)

mies

[ greater than 1100 pom (AEGL-3 [60 min])
[} ureater than 130 pom (AEGL-2 (60 min])O
greatar than 20 ppm (AEGL-1 {60 min})
— -~ wind direction confidence
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AdWUaoannenazgvniw

*  Sums1e9INMss:IUN : TuWunlswu 1dun199s19s Isswenuna susulngsou

* Iwlny : AowSou finswyarnnisaniki/dpnsan
*  9UAINK INNISOWYW

Occupational &Environmental Exposure

* NuJQUANSS=IUIKR (NUAUIWAY NUBOUInAD NuweIuia) > PPE , Decontamination, Monitoring

* Usswsulngsou > gnsavsunisawew , ludauiSaunmanAyg, Isswenuia (luaniun1sniCOVID) >IWUMNSIVEVNIW

swldasnnalunisowaw Nn1snavAauwun

® Aloha
®  NISAJUAUIKANISTU
°*  NISNSIVINTUTUANIUNIS Uaomnne A
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ages Per Hour: 1.37 '
1718 hours ST (usq

\ m MONOMER SAMUTPH
t: 104.16 g/mol
: 20 ppm  AEGL-2 (60
. LEFL: 1.1 pp=
Bolling Point: 293.2° F
'_i_'.,; 1: Ambient Texperature ;

juracion Concentration: 2,4

- _.“,.y 5T

chemical data to use

'—-—‘-x.
]

m INPUT OF DATA)
(:u n at 3 mecers

_

R

Note: Threat-zone picture is truncated at the 6 mie hrnit.

3
miles

greater than 1100 ppm (AEGL-3 [60 min))
greater than 130 ppm (AEGL-2 [60 min])

greater than 20 ppm (AEGL-1 [60 min])
wind direction confidence lines

wind
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n1sUdounu /N1SINSgUADIWWSDUSUINAaNIau

®* Bowtie
®* PSM (Process Safety Management)

® Emergency Planning &Response

PSM Technical Term

LOPC : Lost of Primary Containment

PSE : Process Safety Event

Pramote PTTGC 29
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Jovniu /ussimaninisni Imulravlnegls? » PSE (Process Safety Event)

Bow Tie Analysis

What can cause an Important Events?

Potential
Causes

Ex¢on

What Events could results?

T NWAILAN
Preventiesriers

NIMINIAAKNANIENUY
Mitigation Barriers

¢ e €PS i

AON |ChemE (28

Health & Salety
Executive

Pramote PTTGC

Steps of Bow Tie workflow
1.Hazardidentification

2.Top Event

3.Consequence

4.Threat

5.Preventive Barrier

6.Mitigative Barrier

30



Uovriu /ussinraninisni imuravla ly 2

PSM

Escalation factors

Prevention Controls

CCPS (2017) BT display and reporting

Pramote PTTGC

Mitigation Controls
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Example

Liquid Product
10 bar/30deg. C

Overfill of TK55A due
to LT511 control

system failing low

LSHH320 (SIL2 rated)
closes MOV520
(isolates inlet)

Pool/Bund fire
(Immediate Ignition)

Bunding around Manual fire detection

TK55A/B and and operator initiates
compound foam injection and
activates tank ring

Overfill of TK55B due
to LT512 control
system failing low

water deluge

LSHH322 (SIL2 rated)
closes MOV522
(isolates inlet)

LOPC from
product tank

——r =

Flash fire/VCE
(Delayed Ignition)

Gas detection at pump Operator detection

bay (and around tank visual and smell Personnel evacuation
Tl(g;:rgu_::stsoul';fa?-.fket favrr(n area) initiates du(ring regular roun)ds based on site PIP
gas (N2) PCV507 alarm to control room and initiates tank farm
stuck fully open and operator response ESD
PSV706 relieves to Emergency hatch (24
atmosphere at safe inch) relieves to

location at 15 mbarg atmosphere at safe
location at 18 mbarg

Escalated incident
(Tank Farm)

Manual fire detection

Overpressure of

TKS55B due to blanket and operator activates Personnel evacuation
gas (N2) PCV 508 tank ring water deluge based on site PIP
stuck fully open on surrounding tanks
PSV707 relieves to Emergency hatch (24
atmosphere at safe inch) relieves to

location at 15 mbarg atmosphere at safe
location at 18 mbarg

Pramote PTTGC 32



SiAs1:nA1nIN1a1He LOPC

(Ao FBAvaNlsIIL/ Incident Case A19Us:INA /A9nssuno1dulu]R)
(lidunstisurAnssua:snanus:aeAdu na:TiwoulesiunisdoudasuglAmneinsisms 111)

Special Information

d orglswu 320

L [swundidReaction Process
L Gun-saturated Material Feed
Q Gowwanu: dvluvui
 wunlsuu14Ts

~

N\

Possible Ignition Source : Electrostatic , Non-Explosion proof Equipment
,&IUWHU: (Hni) , N1sIdgAanisns:inNn
NJAUHotwork , ...vveeeees

»

iy Ny Wy

Possible Cause

Corrosion rilinanissalnanne néoounsni
$olnavsnRotating Equipment
Over Reaction /Runaway
s:uuloununasina Polymerization malfunction
(Chilled Down)
H Misoperated (Normal /SU/SD)
H nonssunoaUs:nauliuonaiiazaunsni (Maintenance)

O snveunsnigosen sune/ounsniidenie

./ ) wavarsindin v



Hight Light Issue

® Fire pump & Fire water System

® Fixed Foam System
® Redundant chiller & major equipment +Critical Equipment class
® Prevent Over Pressure & Over Fill Equipment

® Engineering standard & Installation for Emergency Isolation Valve
® Secondary Containment (dike/bund/sluice gate/ sand bag....)

® Fire & Gas Detector

® Available P&ID ,Lay out , plot plan (sloping)

® Emergency Responds plan & Fit Team + Plant support Team

Pramote PTTGC 34



wuilsmSvudia=gus:nauds:anals nstioURinavuIninn( PSE)

4 N

ansnsasnuldliinnmeg tluidign > Apply PSM element asinadndu lunniis
L (°19IJ’ﬂ3;JIﬂ AANLLLUL 'qﬂmni AUYINGIU N1FAANIS)

)

gmé’o fovdovnulfins:numeuanifitioondn : nas URURA I \
1. s=IUINAADEAUSONISD > AU aUNsni 58NS Nisdoans
2. TEtnhauiwas nazansauiwasdugiunisauiwadlfnonsdos aunas a:0nagns
3. Unnus:unetin Unnau éhe nrenansindiine:wuns:eluifulunnaenis Unidndn
4. TBlwWunuiwag wnludnnauisonun luvessel Uo Bund /Dike $9S:UNg la=Sugunigluunun
5. MiKansindidouan twAUIdudumnsie (inhibitor ,additive ) nSongaANISINAUNNSe (CO)
6. UNYsINISINADEWUS:UU > Communication (NMglu/n1guan) ,Evacuation,

k Press Release/Statement, CSR ,Pollution Monitor /




Question 777

nnadiunindoe IFoneesistine? Safety Valve uundelu/dlwannuanuriondoll ?
naNMdInsulation 2:AUIWAY/ Cool down 9g[s ?

s:uUAUIWAVaVIsWUIFEKIeNInUA Rlusio ?

Level Indicatoridgrnngnun 9:591s=AUluny IndoUsuncuiniinlgiogils?(WoushisdnnIs)

Circulation Pumpldonig 2:10U Inhibitor IhlAwa ?



LR RNLau
199911

USIUNISIWUS

Pramote PTTGC

37



AU

lllllll.l...l.llllllllll."
A MaRNaw

gﬂ‘sznaum‘s

»nLah (Duty Rota)
- i3 CSR/ Un4.
- faanulasany
FouInaan

uAvians 1 (T59umuauls) usvaannuaavda (159vruarunn'lals)

>

>
& Aalu 10 v &

a Y P
WANI NaIn

- AUAINA
- WHA azwaan
- HILAY
- ey

1 =~
- N509

6

- @13 la waa

>

HANY NUAINA
(EMC?)

=

]

INBNIT

——
- dUGA.LNAEUA

- Tsonenuna

- @197

- INIA
(Un,s@ra@an159)

Y

->

'Iqi&lif%
- A

- Tsoowdnet@ss
- qu%uﬁlﬁ%’u

HanENulaaase
- BNTWIDUV

!

!

Pramote PTTGE

38



27BN

Uszina(usue.) |

Uszina(sua.uma Ing) 3 ( luL"ﬂ@]ﬁﬂﬂJq@] RIRNIIN )

JINIQ (Y HANY
[" ) 2 I‘Nﬂ’l‘l«h
NBIAWENND (WIEN BUA/MNI./UD.) 1 BamIARu vamsmiuayy s
RS > €
ANMA A
[
. >
o
PSS Wansu
> >
A ‘ F]
ERansTiu WMansI
mamsm‘iuau‘m |




euududinn T A :

y
o il

N e ) PRIy S e AT S, LA

L - &
| @ Ty, gLz gem tming, L on

¢ m:‘,xai\.:’\.';:.'u‘.lm‘_“___

WEUNITU DINUU AU LN EN ST U

PR E S

THTUNU B WY 2 2
W.¢. 2554 2y i o Wifisnrmnieneveyimeztign i

LR b E SXES BT B e DT T E T

e g 4ca
o MIinIzAu Iz

o (HlATIEI AT I T D U R AT

EEEEDOEEOOOngg
-
12k
“f
=

AP FadaLs WNZUENL R TUNTUGUEUHUD WL S e dEaautiausn

: f
- L‘ _\

o Wazptintdmmithie et g s

—
(=]

v.3 v ,
o ML Tl IR T

~N

) ”r‘ o iureunrUfiRnTEAnrgqeiupan

“E
i

o Tumpsn iR S iy

A
L

B @ (ifirmnun AR TEMIN T8 RN

{ o wuiumaemNuT

. g 5
o tamIfemSe L LR AT LTINS 0 o ,
o

[} W -
O N e U TV S % 1 TS M

LEUNITUBINUUASUTTVNEN TN B, % - e o o ymimenirIa iy
IR . Vi N,
WA 2554

.

RSB B TS D T

T G o T
I v I—QI PR, I_.‘ < I SIS nuc.n-ul

PR ko e
o fAusiede winlunmlooiue i

o YT MATHAIRLIIURD S BN

18
: i = =
L] munqx-x.:mﬁmmmmmmmwxunmqu.

aion; g | J |
o dumvepsmpgnduuimen 24 >
i |rianaie) | simrem |
| e ) o=

——, K
i "‘I woamww |~ B

([ [*) ) a (] 1 P ;
ALANN LL’&T‘]T%gﬂ LUUﬂ']'idlﬁJLL?NLL‘iQ PRLURN B :

Pramote P

t 2T




IUANWNISUSHISPANISYSIUINIS LU QNIGUINOAI WEIEU

Jumnuiwu Voninun NrU1gaginsiASA + World Wide Standard
soUNaUNUASINSOVNY
sounauius:naunsiaiwuAnenIw TuN1sUSKHISIANS (NOUREWAALWL)
- BUSUY duAUY o
o a0 )

- NAU UUNNVOMNAVBIUINGD

- foNoUNAUIWAISIUNAU

—0oNUNBoInAoBINUIIA:AU NSIUINAIKAANIAU

[BusnishuoeIUSIUINMANIDUWIBEOBIYOURNY Isunulntyiawn: (NPC S&E
WIKUSNISIUAUIWAINNYDU )
asnunougnUINlesaununuoguu Uaununazussiniansastune wWun nazgusu

Pramote PTTGC

—

Woususu
PMC
RESA
ESEC
MPR
EMAG,
IESG

41



(Bl

[ A =
NYNF LA

0

' ﬂ‘iﬂbtﬂ 3719

L%

m 2547 (USG/ Litre) 2550(USG/Litre) 2563(USG/Litre)

TOC (PTTGC-3
NPC (PTTGC-2)
ATC (PTTGC-4)

ARC-S(PTTGC-6)

MOC
PTTGC-5

VSsruiwusas

3,500/13,247
3,000/11,355
3,000/11,355
3,000*/11,355
3,000%/11,355

3,000/11,355

1,321/5,000
1,000/3,785

15,010/56,812

Ly
=1

=i

ht
FIFE TRUCE (FOARM f DEY CHERM AATER]

3,500/13,247
3,000/11,355
3,000/11,355
3,000/11,355
3,000/11,355

3,000/11,355

1,321/5,000
1,000/3,785
1,321/5,000

1,500/5,500

19,681/74,492

3,500/13,247

3,000/11,355
1,000/3,785

3,963/15,000
1,250/4,731

3,000/11,355

1,321/5,000
1,000/3,785
1,321/5,000
1,500/5,500
1,850/7,000
1,585/6,000
Pra rq%?{ ;ﬁg

22.266/95,634

=

29.727/112.516

Hil i FIHE MM PER TEAM
1 I G 1 SR 1
7 FTT G 1[0 & DY O Ik 4
o/ 1 1 3 FTTRCE 17Ok & DY G Dk 2
ﬂqfﬂ Elr]q ﬂ’] 5?@3\”1@ N 1 PN 1 =8 B DHY CHE 2
< 5 FTTCCR 1 TCAT 2
] RO 1 FCAM! E]
T PR 1 TCAM )
8 T OER 1 (FOAM & DHY CHER. & WA TER] F
] w1 1 (FOAR & DRY CHER. & WA TER 5
ili] ooty 1 [FOART 3
1 IrE 1 (FOAM; 1
12 RPC: 1 [FOART [
13 MO 1 FOAM! 5
Total 13 Al 41
~ 10 ﬁ LAY - ~, : MA n. 54 As of Feb 2021

nrindeds * Dudneeiudiemu vl
ARC

mrAndeas * Duinesiudiru2vivr e
ARC

nAndeRs

aeiAndeds
B L)
Wilumninis
wWnlumniniie
warlumninile
W Dummrini's
drDumninits i
* USG= US GALLON (3.785 Liter)
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