20 October 2022, Thailand

10th Chemical Process Safety Sharing (CPSS)

= SCGC

pmm‘ Qhariy Panel Discussion Questions
No. Qi Company SHARING
1 {fiansahsas hduma udaslsenu A 4T uasdudu SCGC
avlslunisdrsasinduings GC Chemical plant : atinviiag 4 219 - requirment by Insurance
Upstream such as Refinery/Aromatics/Olefin : atinoat 6 e
TumavihTassnisagiinsediuaaundsg g requirment 229 Licensor W3adu 4 mMuUGRLIATINTT UATALQUILNAL 9 L2fu EIA requirement
TOP Psnanndunwdsamiuisonau inanlaingsigaainiy Single worst case scenario - Large tank fire
1) MUAYATENTIO - ARUITU 2556 B auiduiw&ei Tsaousasiiacnas 2hr 815U Cooling - Tank Farm LA/ Fire Alnaiiga
2) MUINASFIUTINA NFPA 13 require USinaniduindoviTssouatnash 2hr dm3uns Cooling LAd Fire Alnajiga
3) ANUNATFIURING NFPA 15 require fiiovua 2 nset
3.1) Binanhdun&9viTseeu shr §m¥unns Cooling LA Fire AINaiide (System runoff)
3.2) Binanihduw&97i15997u ahr §1¥unTs Cooling LAR Fire T 11eYTidA + Action Response via system isolation / firefighting
4) 14 Company Standard Shell DEP: finvualvifims¥aiAuing1saslivasnin 6 .
anl TOP: aanuuuuara1sadtin Raw water SIMSUNLINEY 6hr ASAUAFN Single worst case scenario - Large tank fire
iRPC Tusiuuag WIRPC 1 source u@vFULWAYAE 3 source A storage tank MLElulN potable water, source 7 2 aziflutinainanoLAutin uay source
3 aglaiwmua difulsinanidumwdesoanunsa supply leiiaowa
> S Fashs Wait case son e sam ot | scoc |
GC 1.8 1%uT5991uTusi azdl emergyency pond #3a retention pond 11 liWninduw&eldua iiadeiinda 7 waste water plant Aaugaan public
uayvne an.ayanaltvlasessunai ulssouiluivininle Wotlsaofl slute gate valve amuautinLilviaangasisais
2.8 msuTsoiAn sl emergyency pond w3a retention pon agl2isn95enatinluTseanu (trench)
TOP Tnduweilauan dainflwinds (Jutlau) daskussnniniaindenaulaasaanainlsenuniagannoasisay
iRPC Thduwaoni laiuanazgnaalal treat M waste water treatment
case 930 aunsasiiunsliauaanuunliviati GC
ANTAANUUUTTUUALLWAINAN A% cover FILTLUL deluge DEURT
SLUUGUIWAYENTaVAA fix monitor uasiE@EuEIH hydrant
(dfoifud deluge lisnunsaldorulamuisasnis azd fix monitor w3a hydrant idGuuarsasgaifisulily emergency respond plan 1ua)
TOP 1) tfleia3oumiintunsdiiiila Cooling Maneq Zone wianAu Lfiagann Process fire W3i313¢1iN1N7 Cooling 119 Process Unit wianAu Usunanini
1adffomoriaani’ Maximum firewater demand 1A Tank Full Surface Fire
2) s2un water spray Aflugagvinn1saman Wet test (Pressure + pattern + density) ous@iadaTisian uagnng afort Turn around iitasiula
Jadnsaiaansavinnuldmuiaanuunly
iRPC case B3vanaazlildiAndulatandn athelsAnuainnisiAa fire case MruNNsELL deluge Avitoulamuiaanuuy uazainalseian fire
drill ua9 unit 6199 U plant 811150 confirm 'l631 deluge system 8NV ldAemNRaanuLY IRy
fapAday Autamuuau aguing anndasualvu GC AsaanLLsILd LA U500l 3 38
LaanuuumunguINg
2.22NUWUUMUINATEIU
3.22ALUUAY risk base
GC 129 3 58 Taafinnsvin HAZID/HAZOP/QRA iiailszifiunansenuluusay scenario uavsavfinisaanuuuiia mitigate LAY minimize risk T
atlu ALARP
TOP athoasdasdanadadaudamuuangwing’ing 1 ngnsEnse - Ay, dssndAnsznsvanavnssy nslasdunasseiudadsnlu
T5000u
iRPC Tunsaanuuussuuduwdenelulsenuuinauiignatiodas e vubidluldaudaimuazasnguinadududuusn aniuluy
SHunsandsazasmsaanuunlizaaasasdungang fasinnessiudidmdannldlunisaanuuudnvivde iy nguanaszintsenu
saviaedanszumhdundsadaieowa inAazngnessiuiiiedasinairoisewaiuiiuadinels 1fuszuy water spray 8113y storage
tank 1@ IUAMUATILVINLS sTUL sprinkler nsagIuAIMUATIVINIuS Wudu
5 [ g s o

GC GC has no experience, we use concreate fire poof as per APl 2218
(We think that 8533t can be used, however it should have test step and certify before used)
ToP - Fire Wall : A1saanuuy fuagfu Maximum heat flux 310 Possible fire danaaziilu Pool fire / Jet fire f'lel Vioaaoufiail azil Heat flux 7

uaneinfu Jet fire audl Heat flux §onin
- Blast Wall @ulugjaanuuy Building (12fu Control room, Site control room ua¥ FAR) 1%4vin Computer Simulation uag@" Overpressure and
Peak Side Overpressure

- nseliilu Normal PFP 2a@aulutduuay Steel Structure for Refinery and Petrochemical Plant
AUNIATFIU APl 2218 AT UL 1709 - Jaaiinan 188 usuvin Passive fire protection anglatnatgu Concrete Fniludasnululilauuds 90
Il (nseluav pool fire)

iRPC
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Pracess Safety Gnari Panel Discussion Questions
No. Questions Company SHARING
1 |uwnasAnfialseaelWidsasamuaudousnisaanuuy (Engineering) SCGC 4 L
uasiaasnruauluzhelfiidinns (Operational) fay'lsine uay n %ﬁ'{‘]_‘]ﬁ?.‘qﬂufaﬂﬂaﬂuHazardous Are_a Elafs'i'cat'on
AuANAINATsILaYls 2) Flacmty ilzlng tiaomﬂ.m layout Tmmﬁuommﬂmoau
3) 2191 §1iin15 (Operational) = Permeit to work , SCGC Hot Work Procedure.
GC
TOP 1) 2hvaanuuy &5 Refinery & Petrochemical Plant
- Furnace/ Fire Heater
- Electrical/ Instrument Equipment
- Pump/ compressor
- Others
savaanuuulvidannaadfiu Hazardus Area Classification uagdnavsunis lvidanaaadiuainasgu
Shell DEP (Safety distance)
2) 2629 Normal Operation
wAnduain Non Routine activities L2fu
- maiedaciianda adnsaivifluunasanusasvdailszane Wizl luiud Process area w3a
Hazradous area classification
- Hot work activities
AR9AILANGIE Permit to Work System
iRPC 14 Hazard area classification Auu1A5§IU NFPA497 APIS00 API505
2 [semzlaandarilszAusaldardoiugiulsuduanudaoisonud SCGC
wesguaglanf uannastiinasguadls adels Tuningiq GE GAP and CCPS entflunguwindoitfuuunalue Aazla NFPA 30 + Thai Regulations, API
2510, NFPA 59 ugiatinglsfioutumsidanla aasfianuanlafeandssasduasinasigiuds iy
¥in'lyl Fire Heater fiadati19anna) Equipment 9 contain HC atingvian 30m viaduq
o
TOP wignlseAuandaniilnaunsaawdsunasgIuaIna (Int. code & standard) ‘L6l wadIEUZEN
WssAufafiunassiuadluiaeay (@asgnen) dotuiiamilsafiunsdimis wWagwenmu Force W
vineunasguiniige wiai3unin Best Practice usIdaIAUAINATTUBANNNT
dudu TOP 1af Safety Distance AMAIA55IU Shell DEP uazfiunaTasenslalal QRA (HSE UK) LElu
MituasvazlaanAaseining Plant AU Community #3a 5¥1319 Plant A Office 1fludu
iRPC
3 |msdsufuszazlaaadeanndidaiusau amilludsannansiad ScGe SCGC Tdinsalsziiu Consequence Analysis (PHAST program) 3Liienaiag Tas 18l crietria 2a9n75vin
wiaussude dmsunusuimassimudaaadosunselyis Consequence Study 819891 Standard ¥anae L2y OGP Rsk Assessment Data Directory, IP9 Tigi3ag
aglsig Thermal, CCPS (flugu (AP)
o
TOP @uu'leiann Hazard Claculation Modeling (e.g. Aroha, Phast, Sfati, and FRED etc)
iRPC
4 |msnvunuilasdu wiassiudaddalunnivaniiiu w3a Pre-incident SCGC 1573156047 Fire Pre-plan Lilavsiuainnisiiay fire zone, Usenausida n15vin Consequence Analysis
Plan %32 Pre- Fire Plan #3a Fire Pre-Plans a19dvunasgiuayls NG
ate'ls
o
TOP fivarmnasgrudmiuldounsaiede walaadnd agaredenu
Incident Command System (ICS 300) uanmnﬁa'ﬂwa‘ma‘“ou'\migw NFPA 1620
atha'lsfianu PIP w3a PFP azfianuuandfinglunsazusiv dadudatayaiaduasy nnaui
\imndass v lauazganinsalfidlaidaiame (Tanlisasnduang PIP w3a PFP)
iRPC
5 |msaanuuussuvilasdudadsaidedy (Active) uasiiazn (Passive) §i SCGC 1) Active 137131U3A9A1TAANKRLL S¥UY fire fighitng and Fire and Gas detection
Lnm'vm%ammigmaﬂie‘im%uﬁmsmwLﬁamm WMINEANE NSNS Fire Fighithitng design refers to NFPA standards,
aanuuy 2) Passive fire protetcion refers to API 2218 Aagiiu'luvl pool fire.
n3¢il Jet Fire 6iavvin Fire and Explosion Study. (AP)
o
TOP fua9 TOP
iRPC
6 |[Fire Zone TuiiurnszinuNIWAR (Process Area) uiaRudond SCGC  11) 13ay Layout arrangement : Fire zone 9QAUIYAIN drainage system.

Jagdu wiadendundndaei aanuuuniadseiduaciels

GC
TOP

2) Fire Scenarios for firewater consumption 213819896734 APl 2218 @Y pool fire
3) Fire zone for fire case (flare load)

vinmsdsaiuniaudunaiuid §avinnis Identify source of release
dusunisaanuuu AFP & PEP AlvidanndadAuNInsgIU

uananil Fire Zone fofianuadydmsunisaanuuy

- 911 Electrical & Instrument

- aasalidmAualaansaviaday wiu RO, EIV ilusu

- msnam’mv\ﬂwaoaﬂnsain‘%aizuumuquﬁami 12U Power pack, local control panel

iRPC
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No. Questions Company SHARING
1 |wannainisaanuuustuuinduwas uaninasavdmsulylunsel SCGC aguing nebifisayBinanhdumdsdmiuiuinszinuniswdaidniau 12y Petrochemical and Refinery usifiszy 30wt
andiu dmsuasmassuvih
iassmhdumasaanuuy tasasiunsiia vl 8 42 Ta9atioel6iam NFPA 15 for PetroChemical.
The system should then allow firewater to be supplied continuously at 50% of the peak rate after the stored inventory is exhausted as
per Australian Regulation.
GC MsaanuuussUUdUWA Tuls001ull 3 58
1.aanuULANAVNE
2.22NUUUANATHIU
3.22NUUUATN risk base
GC 129 3 58 Tanfinsvin HAZID/HAZOP/QRA Wiailstifiunansenuluuaay scenario uazsiadfinisaanuuLia mitigate WA
minimize risk TWatilu ALARP
Chemical plant : atingwan 4 2119 - requirment by Insurance
Upstream such as Refinery/Aromatics/Olefin : atinoat 6 Fiyery
Tunsvihlasensasiinisdszdiuanuideg q requirment 1ag Licensor wiadu 9 anuuaayTATINTT uararquiunau 1 wiu 1A
requirement
TOP aanuuusxuuﬁ'lﬁmwa“umummgwu Shell DEP 80.47.10.30 & NFPA 20
Taendnns
- Fire water pump (n+1) : Motor + Engine
- Reservior (Max. Firewater demand m3/h x 6 hr.)
- Firewater Network (Ring system), Above & Underground, Pressure = 10 barg, verocity < 3.5 m/s
TOP USunlgaszuntinduwd9AsaunaY Single worst case scenario - Large tank fire
iRPC naninainisaanuuusTLInE W& Taeva 1314 philosophy N1saanssuuduw&alu process area WA tankage area 1aa1a
concept single risk single area wanadvfianudnodiaziAaindslwiag case 1IN TuRuARounAag plant W3a tankage area
Nnifuazdnaanudainsldidundoluusay case 229 unit 6199 T plant w3a T tankage area ndaanifusifiazin
W case wufidasnsihdumdnnaian iAagld@auain case fulfluud maximum fire water demand uaglaifiu
Admainanihduwsesisaseatal
2 |wdnnaain1sWansan@ing Active fire protection 12U Water spray SCGC \fagsiuniulli Cose Based Taaiansann
system, Water curtain , fixed water/foam monitor tilugiu NFPA 15 Spray Water System
NFPA 13 Sprinkler System
NFPA 11 Foam System
NFPA 14 Standpipe
NFPA 20 Fire Pump
NFPA 750 : Water Mist
For water curtain to prevent vapor cloud such as around Remote Impounding Basin 1inagaanuuu¥Iniu vendor spec K-factor 260.
w3a1 cracker furnace Taf 90 Ipm/m (EPC reccomendation)
GC Same as above answer GC 12119 3 38 1anfin15vin HAZID/HAZOP/QRA Wiadsuifiunansenuluusas scenario uavsiasfinisaanuuy
\#ia mitigate LAY minimize risk Waglu ALARP
NnnifuaLinsaBueae passive fire protection
121U 119 chemical require foam Tun15@UW&Y...a21d active fire protection atinadu'li'la azsiadns passive fire protection $Iu6E
Tuw9nsel M1 active fire protection 3nnlil U3 MAlseAuaLi comment axsiavdl passive fire protection $au6E
TOP vinns@nmuazlsafiuanuidssuasnisiiaiwdelwiuasaUnsaliandaylu Process unit w3a3un Fire Analysis AMUNNATFIY
Shell DEP athg'lsAnnasdasdanndadantaminuangwInaaIe
uananfiunvainsalaanuuua1uNIAs5IU NFPA 850 (Power plant)
iRPC
nannaainIsiaNsaNdad active fire protection AwAndosmy fire potential equipment AsAansannsiiade water spray W19
aanilu
Water Spray System for Process Area
The minimum water spray application rates shall be complied with API 2030 and NFPA 15.
Pumps and Compressors
* Handling liquefied flammable gas, flammable liquid class IA, 1B and IC
« Handling flammable gas
* Handling liquid and gas at or above its autoignition temperature
« Handling hydrocarbon with operating temperature at or above 260°C
* Handling flammable liquid or combustible liquid at or above 34.5 barg
Process Vessels and Heat Exchangers
* Handling flammable gas or flammable liquid class IA, 1B and IC with content 5 m3 or more.
* Handling liquid (with P! e above its flash point) with liquid content 38
m3 or more and another special hazard equipment.
* Handling flammable material, or combustible material above autoignition temperature.
* Air cooled heat exchanger contained flammable liquid and flammable gas with content 5 m3
or more.
Water Spray System for Storage Tank Area
Automatic fixed water spray systems shall be provided for all storage tanks handling flammable
materials and liquefied petroleum gas (LPG). The systems shall be designed and installed in
accordance with Thai Regulations and NFPA 15 requirements.
3 |nannaainsRATANEAGY Passive fire protection 12U fire proofing SCGC API 2218 Tasfiansain High Potential Hazard (flunadn
lusiu GC 12§ API2218 (Hunan
TOP vinnsAnsuazalsELiu Fire proofing zone MNNNASEU Shell DEP uazunvansailaiinasgiu APl 2218 uananfiludiut Interface
i TOSS lunisaanuuy
iRPC
4 |nsdlszuminduiwdonadiseouliviinowa (Linsauaqu Worst case SCGC SCGC fivathduinAsauna ual Aausa supply Tuiedaldmaszuuviathduiwdovinadofu
cenario) a¢fiiEn1sudnisianisatnels
GC Tunsaanuuuszuuindunasaisas dasaanuuulvnsauaauanotas 4 wia 6 thlusamissanTseu (doiovuaazgassyly
EIA uagazsiavgn audit naulasuluayan@tseonu) uaznsindumdeazdasannsavinlanielu s unil (wdudi FIT team uag
support team 21U NPC S&E)
uaztunsdluasfiauanuana uiaflaus WHA : azfiihdsasanszumirdunsatii clarifeid aafiaus
tunsaiuasTsonduasd truck boat dwmsuzhaduiiasnsdiidaiiawas il
TOP Rsaneiunis'le 3 58
1) WSulgoszumniduuw s lianansasas’u Single worst case scenario
2) Mutual Aid: 2aafuayuihdunwasnnusFnngifes
3) Portable Firepump UasEULVIARIINALIWEY
dw¥u ToP lalsuilgestumihduiwae linsaunau Worst case cenario (Large tank fire)
iRPC
5 [assia&ulaidian Portable firefighting equipment s m¥uldlunisudims SCGC Only small fire a¢11f Fire Extinguisher @14 NFPA 10
Fansmaaniduluiseou nseil Big Gun 12fiilu mobile fire mornitor 1dfiudyauininajiziu Nahptha Tank.
GC Tdanu NFPA10 uazngvinne uasldd@msu first fire tviniu
TOP AAsann
1) dafvuanguing
2) NA557U Shell DEP
3) Pre Incident Plans u.a:akundwutﬁuaﬁﬁaqluaadns
iRPC Tdsmiuduut nudamouazanugadebitaniign
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No. Questions Company SHARING
1 [Asaanuuussuy fire pump &5 refinery WRY petrochemical plant SCGC 4uagfu Hydraulic Calculaiton 2a95¥uY Firewater Network 1211 SCGC maintain firewater
Taavildled@ discharge pressure tvin'ls ringmain at 10 barg. WYY confirm by Hydraulic calculaiton tWal®iula3n pressure supply

1 deluge valve fusih 7barg.

GC
Fire Pump 1aevi2'll discharge pressure azagilszanat 12 barg - 61neindniiagmn fire pump
Lad'lel
&5 hydraulic : AMTaRALLLWITEUY (LAUBUIAVIBUAY - ring main) Az6BITaITUTU 6 1.
maximum flow - 7 flow 150 % 2@ fire water demand uag 2. 37 lnaviaasas & pressure'lai
6N 7 barg iRailasAuduasaInANTauE N LN TN UFLLNEY
TOP
Firewater Network (Ring system), Above & Underground, Pressure = 10 barg, verocity < 3.5 m/s
iRPC
2 |e6"fin13faéiy dome roof UU external floating roof tank agaadfing SCGC ‘liimséimev firewater at doom roof on external floating TAs9&319a13 Lisavsminuiin
AnAY water spray 115U dome roof u3ali (Tau'ldiAseasnouas uananiin1sly firewater spray UUNAIAIILALRIUWIA Crude Oil azvinlviLAa Boilover ‘Lo
dome roof L& uNs0TRIFUVIA water spray '16i) nseilfinsiAin boilover #unsaly fixed monitor L6
GC

We understand that : dome roof is from VOC and smell minimization

- For external floating roof : use fix foam fire protection UsL38uUY floating roof uay agla fix
monitor tiluszuuduiwdsiasulunisvaaciiu

TOP 22ALUUTTUL Water spray fa82iafA1MUALGa U Cone roof tank

1) ngviane A&ty 2556

2) uN65§71U Shell DEP
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MUANSIVNTI Wessilasiu BLEVE 2avdansenaniiAiuudala v 1599u
36298l Impoundment Pond wiailavaiifinisalsiause nsaanuuuauInay
Impoundment Pond fiziafinviun wianguanaaglsviiaizasiing

SCGC

API 2510 fiziafinvium remote impounding basin ‘137isgas1ing U 15 LIRS UAY
siavfl slope 1% NNSANUUA caapcity AV impounding basin m“aoc-]ﬁ

vapor pressure at 100F, > 100 psia, capacity = 25% or

vapor pressure at 100F <100 psia, capacity =50%

GC

By principle : az6a9fin3AUIU flash calculation liagINUFNaL liquid AiAgFI9aTA
volumne 7 $1azifluvin'ls uasinnaanwuuruaLad impoundment pond

By standard base : az14 API2510 (LPG - uaglalunseil Propylene) o mualyid
dike %32 impoundment pond ‘luaan31 25 % uavANNREY

viotl Tus1e97u E1A 0 an S Tiinagszy sl impoundment pond

TOP

2anlul LPG Storage area MNU1A351U Shell DEP Wy API 2510

wiflauaag PTTGC

LRaLdu

1) Wuwas Bund vi3a Dike azsavifluanain (Slope) a9 impoundment pond tta
ilasAunsifia Pool fire 6Mulsi LPG sphere

2) nsilagAu BLEVE agsiaumuaAussuy Fixed water spray 613

iRPC

API1 2510 NFPA30

A32AALLLTEUUFUIWAIAIY Foam wuudain T ludeifurasmar’lal 4
Aaivua 1es§Iu nianguinaaslsviiAmaasiing aaldeunas Foam wuwin'ls
(1. Foam bladder 2. Stock W¥atfiulu warehouse) uazAmiaNIGazlsua Foam 7
sdaialdiflunagidaduin Foam fdosnunsaladouls’

SCGC

157LAY stock foam concentarte Tu chemical warehouse,
Foam concentrate 1u bladder fin15 sampling N1l &9'11U# manufacturer i1 lab
testing.

GC

- ngwineasilasfunagssiudadanuansuTseauanannssy 9oag refer NFPA
11

- MsasIANaY naday foam auilulaiu NFPA 25

- Foam fhulueyas refer MsnadauauaNifie1y 9 mugHEs

TOP

\fiauwag PTTGC (fiagann Shell DEP 81980 NFPA 11

iRPC

NFPA16

nsdanldssduiwSonuuazanad1 s Fire Suppression Tunav Instrumentation
marshalling room #3aluviavamiuaunssuiunsudn ddanivue wianasgiuasisi
\ienaing

SCGC

NFPA 2001 fi5¥1 requirement §1%3un15aanuuy,

GC

Tafanu NFPA 2001 fluanasgiulunisanvdediusonsaanuuu (1fu FM200,
NOVAC)

TOP

WavAIuANUAY TOP Anfy VESDA d9azasiaduuazifiauduie Early Stage 2a9n1s
LAaLWAY IuA 39'lifiszuy Fire Suppression
ndiLAnWAY Ival s VESDA udaiiau agla Portable Tumsfiadiuiwdelval

iRPC




