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ABSTRACT

This project provides the examples of hazard identification and risk assessment
in case study plants, Gas Separation Plant and Phthalic Anhydride (PA) Plant, by using
Hazard and Operability Studies (HAZOP) method. The results reflect risk ranks that
affect determination of control measures and safeguards to prevent potential
hazards and miticate their consequences. For Gas Separation Plant excluding Dew
Point Control Unit (DPCU), 17 study nodes are decided. LPG Column is selected and
focused on 3 study nodes, i.e., Deethanizer Bottom to LPG Column Inlet Including
Deethanizer Reboiler, LPG Overhead System to LPG Storage Spheres Including Reflux
Drum and LPG Subcooler, and LPG Bottom Column to NGL Storage Tanks Including
LPG Column Reboiler. By considering the control measures and safeguards from this
study in 3 study nodes, 1 consequence is high risk (Risk Rank 3), 60 consequences are
acceptable risk (Risk Rank 2), and 5 consequences are low risk (Risk Rank 1). In case
of the PA Plant at new Regenerative Thermal Oxidizer (RTO) Unit, 3 study nodes are
involved, i.e., Process System, Burner System and Instrument Air System. Process
System node is reviewed. By setting control measures and safeguards in 1 study
node, 42 consequences are acceptable risk (Risk Rank 2), and 25 consequences are
low risk (Risk Rank 1). As a result, the control measures and safeguards for 2 case

study plants are described in the HAZOP Worksheets herein.
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ATS = Automatic Transfer Switch
FAL = Low Flow Alarm

FCV = Flow Control Valve

FIC = Flow Indicating Controller
FRC = Flow Recording Controller

FRCA = Flow Recording Controlling Alarm

FZAL = Low Flow Safety Interlock

HvV = Hand Valve

LAL = Low Level Alarm

LAH = High Level Alarm

LCV = Level Control Valve

LIC = Level Indicating Controller

LZAL = Low Level Safety Interlock
LZAH = High Level Safety Interlock

PAL = Low Pressure Alarm
PAH = High Pressure Alarm
pPCV = Pressure Control Valve

PDAH = High Differential Pressure Alarm

PDIC = Differential Pressure Indicating Controller (Pressure Control Loop)
PDIT = Differential Pressure Indicating Transmitter

PIC = Pressure Indicating Controller

PICA = Pressure Indicating Controlling Alarm



PIT = Pressure Indicating Transmitter

PM = Preventive Maintenance

PSH = High Pressure Switch

PSV = Pressure Safety Valve

PTE = Pressure Transmitting Element

PZAH = High Pressure Safety Interlock

Ql = Quality Indicator
R = Redundant
SAL = Low Speed Alarm

SSOV = Safety Shutoff Valve

SV = Safety Valve

SW = Switch

TAH = High Temperature Alarm
TAL = Low Temperature Alarm

TDAL = Low Differential Temperature Alarm
TDRC = Differential Temperature Recording Controller (Temperature Control
Loop)

TDRCA = Differential Temperature Recording Controlling Alarm (Temperature Control

Loop)
TE = Temperature Flement
TIC = Temperature Indicatine Controller

TZAH = High Temperature Safety Interlock

UPC = Uninterruptible Power Control
UPS = Uninterruptible Power Supply
VB = Vacuum Breaker

VFD = Variable Frequency Drives

Wi = Work Instruction



ZIC = Position Indicating Controller

/SL = Low Position Switch
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Uil dssmiunulagnguumainsvedsniuegeten 3 au wazllnauaud@siail

4%

bl

1) flewd ewdle wazuszauansalluduifsadesfumsusenouianis
T390 19 welulaBnnsndn nszvaumandn nsdestigs iniesdngvie
gunsal Tegiiu ndefousiuaymgwasels usiu

2) fiem anmdile wesdszaumsalluduiiAendesiueuuasnde 913eunite

HAYENWINADUNITYINIY



£
~

3) Zemu§ uazasndilalun1susdunse msuseuenudes uaznsuimg

FAMSA G

Ausznavfsnislswueaientdis eisundatenane BAmuzannudn v

A15UsEAUAINTISUS B8 NwalEANIERIURIIE Ao1aieduannnisUsynauianisaasalydl

Checklist, What If Analysis, Hazard and Operability Studies (HAZOP), Fault Tree

Analysis, Failure Modes and Effects Analysis (FMEA), Event Tree Analysis o medui

nsulsinugnamnssiiugey lnelswufifeegluiunusenaugnainngsuzdomuniy

Joriwarius1e9IunITIASIEReLL 9 N U S 18D AR InAsUSEABUAINIS TSI Y

WA 9 5 U (9al59UgRamNgsy, 2543: NSENTIONANTTY, 2542)

A5 2.1 Uszanisoudlnvadl s19uif 099991518914 TIASIZURAILLA 991 A B UM S8

(NFENTHYNANNTTY, 2552)

mensdl | awuit | UssnmSavilinvedlsanumady@vhengniznaag (we. 2535)
29 uANNTUNIE IR L5991 WA, 2535

1 7@ | Issmaimintuanits dnivislatudn e ildamssinarans
Tunsadn

2 42102) | lssensznevAsmsifeaiuied fusiansiaiiviefngdunste

6 312 | lsssmszneufsmsieniule viemstestuniefidndngiy
viodpisniunsnanie Suviduavmandndonilddangls
woslufaslumsn (Ammonium Nitrate) wSeliundalfeunasisn
(Potassium Chlorate)

4 44 Tumtlsznauisnisiienfunisuineasdudaasisi
gnsdanalawed wanain vioduleduesieidallalewt

5 45(12)3) | Tssarudsznouinmsiiienfud i waudn udnined vie
wanSastdviulivienn sndunisudndih

6 484)6) | TssmusznovAamaiieafunisili@ala fmpsnde vie
panlidly wSonsvimSuaus

7 49 Tssundunidlnsden

8 504) | Tssnudsznaudanisiiiendunansasionndlnsdes sy wie
anlud eniuneaian@naounin

9 89 Tsaamundnfne dellafesssund de Wesmefne

10 912) [ Tseuussafine




~ o w A - a W Y
eI | aeuil | UssnvvFesiinvaslssnumadlvnen)nsznsae (WA, 2535)

aanaaAulunssIulyaAlseny w.e. 2535

11 92 Tssuriaady wwzdlgwaludaduansiimundu

12 99 T50undn dounes saudanesasnseaulu dngsude wieds
dulaffldunalunsdsems vinane vievinlvviseaassannluy
uawfeatueMsty wIeanseautlu wielngsvdn wazsiuda

AUTENOUVDIAIRINAN

2.1.2 dateAuamznssumsnisiauanavnssauislszmalve dseuaninmi

T3 wazeululunisuszneudamsluiiaugaamnysy (Uil 4) w.a.

2559

Fotasuiidsfunsdnnisemnudasasenseriuniaunie fovaiednig
Fanrsliifinrnnuuasnde nasdesfunisiingddnisaluaznisuimfuiiiieadeaty
nszurUnIsHBRfitnasida s Suneseuss Tagldumsansnianisdanisuasfugiu
madAmnsalunistvs Ussfiu uaseueuSurme mnnszniumanan waylivaneans
ufan sy nseenwuy 15k A1SHER MUY AIIATITAOU NIINARDY UAXNIS
yudeiolndeuianniiuaeousiuondauenamngsy

fusenavgnamnssaludengramnssusigg Allnszurunsfitiendesfu
asiafidunsreiousdudiinaueseunses a natlanamils wirtuvieuannin3uwd
fusuda e detidus wiedinszuaunsiidiendestu uhahly wSeveawman il 79
USinuAsaunsasfaus 4 545 Alandamde 10,000 Uousduly ar nanlanamds fas
andunisdanisauvasadunssulunIsuan (Process Safety Management: PSM)
14 dathmssialdil

1) MsilausiavesuuRay (Employee Participation: EP)

2) JoyarnudaeniunszuIumsnin (Process Safety Information: PSI)

3) MPIATIEROUNTIBATZUIUAIHER (Process Hazard Analysis: PHA)

4) %umumsﬂﬁﬁ’ﬁﬁu (Operating Procedures: OP)

5) nMsHnaUsH (Training)

6) MydanmsnnuUasnfeiuman (Contractor Safety Management: CSM)

7) psnumuraaensenounsSudiueies (Pre-Startup Safety Review: PSSR)

8) pruwniasldvesaunsal (Mechanical Integrity: MI)

9) Moy wriuinliineusousazyUsenela (Hot Work Permits)




wazmsouamhaiilalldaudsest (Non-Routine Work Permits)

10) nM5¥nsnadasuutag (Management of Change: MOC)

11) m3eauaugd@nisal (incident Investigation: I

12) mswiguanunieuuazn1sneulinnzanidu (Emergency Planning and
Response: EPR)

13) nMsesavssfiunsufuiinnudeniivun (Compliance Audits)

14) padumen1sn (Trade Secrets)

MATzRsuns1elunszuIuNISHAN (Process Hazard Analysis: PHA) vy

v
Qs

Fotmusuilwasnisdnnismandasafenssuauniandn Sduneused

1) NM3AsSunIe (Hazard Identification) \Hhunszvaumsfunsunsieiifey
lunszurunIsednuazszydnvuzrosdunsie Tnesiunudeyanie 9 e 1iloviiun
fasanitidunsefennanistuldlunssuiunssdn (Homnisivsdunseaznanidly
vhied 2.2

2) msUsedlunanuides (Risk Assessment) uassuaumsysufiumseduves
mwEe (Risk Rank %39 Risk Level) Tnefiansanainlaniafiazifindunsng (Likelihood)
u,azmmqul,l,sm%waﬂﬁwumﬂé’um3'1mi”lu (Severity) domrnsussdupnudsay
namisludod 2.3)

3) msu%mmazmuammmL?%EN (Management and Control) tTunseuiung
Fimdinmstussunsenarnsysaiuemde TaEazAnsafuUmILAIRYYDITUN Y
wazimunLansasmuaulagldnsausumsiuimassuLaza1suiusianisiiean
SumselFsiunnadesegl usysuiieenuls

mMARTEiuaTBAsEUILMINER dzfosdnlidszuudnmafudsdinuainnig
n59Usudly uazdolauouuzvasnnzyiivszridunsy Tog seyfiawnunisanduny
ASufinwau wariwaiuudiass wazdewSulgefeyanisimseidunsenszuiunisnds
Thdutegiu Tngldrniunsedntiosyn 5 I sidedlednsvenevieideuudanszuiums
Nﬁmﬁﬁagj (Management of Change: MOC) wagfosdatAulona1saA1sinsiendunsie

NTEUIUMIHANLInADRT 98 YRINTEUIUMT (M3Tnsgnavns suuisUsunelng, 2559)



2.1.3 $189740153A 1T NanTENUAIwIndan (Environmental Impact
Assessment: EIA) 48251891453 ATIZANAN TN U WINFINUAZHVAIN
(Environmental and Health Impact Assessment: EHIA)

Agilasenns Aents wiemsendlumslavessguiemiisuiifgoynan

o

dflumsuSedueeyanaziesinesunsinsesinansenudannden (Environmental
Impact Assessment: EIA) W¥51891UA5IATIZANANSEN VA WIRF oL AT AVA N
(Environmental and Health Impact Assessment: EHIA) 10U 52 A 1AU99ATEN 29
ninensssITALarannden (AsEMnmIneInssssInAnardiandey, 2562a, 2562b)

2

FanosdlnisUsedlumnudusNdmansenuiodminaaiisag

2.1.4 masgriuanasadie 1SO 45001 (aaduiusasnasgiuleedls, 2563:

WTIVA] UTIAGFITIN, 2562)

ISO 45001 HusnsgrusEuUMsTAnIsod eulakazauUaan u U8I8Ang
sewinalsumaiadnesansg i (International Oreanization for Standardization: 1S0) il
Wadn Occupational Health and Safety Management System Requirement ﬁiiﬂﬁﬂﬁ
ssAngannsaSulsaussauzadesfunsuiniiu mnaduthedentnny wasdamien
anivinnuiivasndy Tavdnuaeid Gennsodlduszendldlatuesdnmnyssinnuay
navun Tes il mydesgisunsesazysediunnudsadosuysmanisdniunu
furmlasnfouarartiountedaiiios Irnsiudunuvesesinadulunangmane
wazdefmundu q Afieades ussamuimineshuereuonazanuasnde awisa
WadszdnBanmmssdunuliAsemnivasndy wazduadiuawmaiiumuduinveuves

aarnsfdsonnkasdy wazanu1saysan1sfiusEuunsian1sdy q 1¢
ardIAUaIdaMuUIAMININATEIY ISO 45001

B9ANIUINIFIUTENINYsEMA (International Organization for Standardization:
150) l¢fee Auamsgunsunsianisendieundionazainadasnsie SO 45001: 2018 1
Wauiluau 2561 Tnefldusynaunazansedndaman o Afsmelisd
1) vaua (Scope)
ﬁquﬂfuamwaummaqmﬂ%mmgwﬁw%’um‘su‘%mﬁmmﬁ
sdheuronazeuiasafoislesdnsthlinssruutasimun ¥l ssmamssidung
susdieuntouazanudasnie leussgranisafiugifaarasnedasiungrateuay

Poriruasie q Afendes sumussaingusvasdmundreudauasaudasasie



2) wnansen98s (Normative Reference)

1M 551U 1SO 45001: 2018 Laiftena1sdnede iesarnifuinsgiudiesdng
mmgﬂu‘swﬁhaﬂszmm‘szmﬂ%mﬁ‘]u@ﬁumn

3) Al (Terms and Definitions)

WINTFIUNSINAS 1SO 45001: 2018 funnfensuazidniiimun 37
mnludomvesmsgndlafiorniilminmundilefivansatuy Wdmmumngvese
e it ifusdudunas

4) U3unuaeaeAns (Context of the Organization)

F9A1UAYDININTFIU 1SO 45001: 2018 Anunlriesdnsazsiasaiunis
1 Bowiolui uanBeumenasamsaunaiiionstmuaveunmsiaviissuuliaay

- SahuuuresndmnaUsaiumelulaznmeuenveeesdng Heznansynusie
sEUUNsUIMSInnIsedieunlowazemnutaonie

- faviuuuresudrriamufionds maNanniy vesgidnlddudadiy

a1¥pudewaranulasnsie 1w ghevunioduinisissnu wilnny wweulndifes Tsanu
Tnéifes

« MUUATBUIAMIIAITEUUNSUIMITTRNISONTIuTEar AU AR Y

YDIDIPNINTRANUUTENBUNTS

. AAUARLANNISTRYINSEUUAISIR NS0T 0 LN kAT N Ua R  BY0909ANS

5) anutiugiauazmsiidiusu (Leadership and Worker Participation)

osAngdmriniazaszuuiasioulfifumnussiusas izl vesdfuing
WeafuszuumsusmsiansaireuilinarmnaUaonde 4 Soq Sl

angeiuvesfiuarduinislunsdariszsuunisuinisdanag
a1fhouunazmdasnde Jewasiualidainzivasls sxvherls wazevuansesn
aglsaghandugusssu

@32

vImsgagafesivuauleuiessuunisuinsianmsendeundouazany

Uaonsey Wiauidans ivnniieenns

¥ o= Qs % ~

« fulmsynszdufesdiunuim g1uns wihdl euSufiaseuluszuunisuims

Qs

an1e1eu LAz NYasndy kazguInasAesimun unuim 61u19 wid Ay

Q.

uinveuvesnnauyniuvls Waeandostussuunisuinisianisendreundiouazans

Jasniy



. asRnAsFRI MR NsuaETuRaun s ilEuT e i hulusEuUNS
UInsdnn1sentieuntanazmisUasn e

6) M40 (Planning)

ANANIAMUAUNUNITANTEUNT NFWEINT wardTuliswaulitniau wasieuny
5EUUAISUSHISTRnIseTeuunarmudaansde 2 Bes IFaanadasfuaiudssves

2IANT AT

o Qs a o

- fimusinguszasdidmanewaziunsaiunsUfuR

o daviwrunisandunsufUs waudesiudunsie nsansesukazn1sinnag
amndssiuerdieuniouaranann s Femdodluesdnsuazenandessunisuims
Fans wiu msfmuadleueiuaiieutouazmmUaonds asfvusniisuiingeu
gaanilneu SuTmsduasumifinisieuwssmdneuai Competency Framework
wagAlésunisiineusy

7) msatuayy (Support)

asdnsssdmifnssudididey 5 Sea Fail

« fondeuniwennsisudulunmsdavisruunisuinstanisodheuntouas
eudasnde TiRieawe vannzas wiadlduu wu sutszanm yrans s

« wiswtifinnuiufinseuveyrainsmnseiuniauninag aNausn e
FufumMInLszuuNMsuImsinmsoeulowaznnuasasie

- af19f3ndrdnduerteurewaranindasadelifuyrainslusidng g
Brsfmnzauiungusig q

« $arirszuunisdeatsiuerdroutenazaudasndonislussdnsuay
aeuanasdnsliaznan e uwazdinshluufifedatuane

Qs Y Al

« Fovienansasaumed et utenazanudasnfeifioligifeades
UFRnmsruuiifinsesnuuunareszuuly sanadesdsruunsmunudanisienans
ansauwmabisianuiuade

8) MmyufjUAcu (Operation)

TunmsufdRnuesdnsessniums 2 es il

« Marusazmuaunstniuny Inelideyavesmnudewiueitieund
wazamdasaAuvesesdnsiiugrudeyalunsionsan WeldiRnedrounowaza
Yasadefimzaslussdng Tnewfunistesfudunsie nsanszfuresruides wazan

HANSENUIINDUN S TUNTEUIUATSYIIU WU ATTIATIZIRTOUNTIE aEA15U SEAUAINLLE e
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(Hazard Identification and Risk Assessment) n15U3%n15¥an15A215UAsuLYaq
(Management of Change: MOC) n153nn1sANUaanfedSuiman (Contractor Safety
Management: CSM) iy

- 93insasdaviaununiswiauaunfouwarnisnauldaiegniiy
(Emergency Planning and Response: EPR) ‘Lu‘mmEJgULLUU'ﬁﬁIammﬁm%ﬂuaaﬁmmm Ha
AM53esESunsIeRazn1sU st un I BmINn I EeaTi (Risk Based) Tnawdiudi
wmsnrsnistesfuladlifiamgnisal mmmwmmﬁmm@mmhﬁaammmquuswaq
wnnngel wazaasnsHunduinmgnisel venandesfesiinslindesununiafinue
wwsMsEg q Welmthnuidiedesinvewasendiungy

9) AMsuTyiuanssauy (Performance Evaluation)

peFnsasiniiunis 3 \deq feil

. fan Tama AR wazUsududansanduusiueitneuidenazaiu
Uaenfefiansusedumaudes Yo uardesatn udrSwinflunisudlvansesunudes
Tuidlonuemuidesiivensulillsvdanielunafivsieas

. mawﬁzLﬁumﬂmﬁa@mﬂaaummmuz’huy}nﬂﬁamu%@ﬁmummszw
mMsuImssanseiteuionazenutasnde Womdeunnsaasdniumsuilaliinnis
Waunuaziuygsesseiiies

« JUINI5E9an JUInINnsEsu karnilnuAeIsINUSEYUNUNIUNANTS

3 q

Fuiluusiuedreuturaraindassde flasiiuns e linsaunanisanduaud

€

)

i el mwammﬂmmﬁ*ummﬁﬂwﬁgu mmﬁqgﬂuummﬁ%’msﬂsmm

10) msUiuuss (Improvement)

aeAnssasdnisimukaz U Sud gessuunasuinisdanisendieundiawazaiy
Jaonde 3 f1u ol

- nadnsvasszuUNIsUINIsTanIsetewduwazmutasnde winldduly
pahvsedifivue Aazdesiaduladudunisedrdasgrmiaieouilugnsiaminde
JFuUgdlsAATy

- m3damsfiudeunnses Jaw wazenildasnndawsing q fudedivun e
LildAndymiiintussn

« AMSRAIUNSEUURENaLaLe e Ul ML aL AUDIA NS

11



a W

2.1.5 asguanaasadie 1SO 31000 Friinnunmuiizuiafdvia (eAns

AIRYY), 2561: International Organization for Standardization, 2021)

IS0 31000 Wunwsg1uA1TUINITALIEBIE NATEIBIANTTENINNU SEIN A
(International Organization for Standardization: 1SO) & Foifudn Risk Management-
Guidelines on Principles and Implementation of Risk Management F9n15UFN5A 1Y
WdesmmmsgIuAsiinseandesanna 1O 31000 Usznausie 5 Fumeu diedl

1) msmuuaanwwInasyl (Establish the Context)

msfunuduniisinasenanevesesdnsioindunseriunisfidfyuazing
Aot mueYeI0IANINNLLINIYEY 1SO anansawudlaidu 3 Ussian Teun

(1) psfimuauIuna1euen (Establishing the External Context) 31nng seileuy
Fotlsku Yausssn deay naailes Hededuindauuaznszuavosdiny wazyNLe91AAY
meuensossrns tusu

(2) msanunviunniely (Establishing the Internal Context) a1n1A59a$74
N15USA15 TAIUSIINIRNT waznagnSesans sy ieldnsuSmsaadesiinty
Wulumadwanevesasing

(3) nasAvuRU UMY INsEUILAITUTIN SANsdET (Establishing the Context
of the Risk Management Process) kit N15AIMUALT MU V8IADATIUAIN & AISAINUA
wihiiena$ufinvau msmvusvoulnvasmIsiiufanssa nsuiusansides i

2) maszyaudeeuazadeides (Risk Identification)

TonUsrasrvaensyuIun iAo EURAaIN1YeIA I EE WA ENVANIVAA

9

~

muaansEnuRivnfniu dsoguumdnnyieudssiuarnsrnudemsussadimanees
aadnslamsuInLaEay drumsszydetuduimsnsounguitedafodesianmaendn
ansadnnisle uarldannsadanisld dedlmsldufsoyaiifanugnioiimiudidnyetis
wnsen1sszyiiedudesiianysal Tnemsseydadeidesennuandeyalusfin meiasiei
nangui nsldanuiiuvesfifeaviy wazaiiudesnisvefiidiulddauld
iy edslsfinmesdnimsuszendliiniesdleviamaiinveinisszytitoidesiivanzean
fuithmanevessdng HufaiansanauamIsnveIyaaInsluewng

3) ms3wsziaaudes (Risk Analysis)

Wunsgurunsiifsadostunisianudilacude ez daduidesding q

- =)

7asAnsiiod nanfe Wunisiansuimnudes awvgdadedes waznansyny
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(Consequences) yispuunwazsuavvasladuidsssanan siudislania (Likelihood) w94
Hodudasfionaindu n1sRarsanansenukazlanta Milia1usn A IMuUASEFUAILLEE ]

a & a

(Risk Level) vosladuidesdu 4 dedsiinuuaidoslimiuaanadasfiuinuaiainuidesite

o

AMUUALIDINUIUN AIFIATIERAINLELIEIU0IR IR buviaes R uT UL AUA AYME VD9

U

A HaansveINITImsen nufvioyasiis q fesdnsiled n1yinszianandees

A A4 oA

st Beguam sidoidsfaSuails nafiisdudesmindedudede q awise
wansludnvazvemansenuiisudosls wu By nSwiau nandefiienie wiednvuzves
uansznufisusedaily Wy nwdhualvatesd nsfidemetnnyanomesdlidlddude
LArES1SalY

4) mauszfiuaanades (Risk Evaluation)

msUszadiumnndeadunseunumshiglunsindula lngo1fedayaarnNang
ias1zhnudesennszuaunstountwitaldlunisfisnsaurindedadesdafiesdng
Snfugesiiunasdanisfudedodesiu Risk Treatment) snaidisnastadafuarud sy
Aeundslunstudunistnnisanmudsardniy assvaunisyssdiumandendunis
Wisuleusesumniaes Risk Level) filgainansimsazhaanandesfuinasiaiiuie
(Risk Criteria) fil#nmInnsEUILMSAIMUAUSUNAIY 4 ifkaderl e vesasdns e
wldnswirdesudeslafiosdnseonsulsudesonsuldls Gz fostmuanisdanis
N IREBIM

5) Msdamsanandes (Risk Treatment)

Tunsdnnasmaldsafioanseuamaudesainisadensuwinlowuimeil
vievansuinmuazthiuomsuUG IR wamsidemsdams AIUAY LavanA AL

v
PR Y

Tndasfarsuimednsesumdesiidoagann1sdanisanudesdidue ausulavi ola

e o A ¥

wnduldld nrsdanrsanumdediudasdeauiluedals Useifudr @y fofesuseilumud
UszAnSuaveinsianisanudasilasuiunisee

1 o 4 1o & 25 @ a 1 Q =l 1o & ci

w99 9 Tunis¥ansmaadeslidniufoaludaszsoiu wialdduluf

~ 9 o o o o A ~ o S o AN Al

wuammilsagdesanseduanandeslimniladedes Fmdnnisitldanavilaenisvanie s

Ak nswasunladlaniafiaziia nsidsuslasnansenuinauunveastladedes g

ASEAEAMILELY WA udnn1sTunIsEankUINIsimLazanluns San1sANLLEENTY Fag

Adsamsadnanuaunasemnenivasady HansenusedwindosuarnIngdu sui

o ' Aa & ° oy o a & e o € al
Funusine q MAadunnnMsiuumdanasnisdanismmadedl U iR funayseloedd
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o

TF¥uilasysumnuidssvastiadudssiuanas agralsAnudaiasdnsfiesyiefde winnis

auflusmsn1s¥anisuaznisaiuaumdeslinnatn yananllauisoansesiumnmides

v
Qs ¥ o 1

vosiladedeusiiflogiundn SionansliAnadedudlusnuanls fatunsfamuuaznumy
(Monitoring and Review) Uszifluusedndnavaeni1sdanisuarnisniuauninuide i
Fndudesgnumndifusaumssndunumsianisuasmunuaiades dieaiauiula

Tudseanduafiindu uananfinsdoaiswazniswiriwuza (Communicate and Consult)

] k%
| 2/ £y

WenfunmsuimsanudesiiundAdiduerdomisnmelusavateusnasdnsifioidiaa

Qs aE

WinlawazUfuRaluswmiadermd aluidnduindndeddls

2.2 MsPUDUNs1e (Hazard Identification)

A58 UBUN T8 (Hazard Identification) #uedie N15KANKAITUNT WA « Alwazil

wouwliay Fse1afinduainnisuszneufanisnnduneuiawsinssugie AsAu Msvudne

¥
L _a ~ a ~

wiavude naskanisvuds Tnafiu Wwemds arsweiinieingdunsie ndndusiuaznands
waodlel nsrUILNTHERN BN sURTRIN tedesdnandenunsalildlunindn wazfans
wioannsalsing q anelulsenu dudu (hsemsngeaimnssy, 2542)
n1stussumsiedetednmittlafiugmudssmaiaendelunssuaunsuandeld
\hudeiausuurlunisdnns asugu wazanmaazides wu nsldudnnng Inherently Safer

Design, Intrinsic Safety wa¥ Hierarchy of Control L ufu (Daniel A. Crowl and Joseph F.

ol Al

Louvar, 2019) n159Usdunseausadentaddnasladsnisuidlandonate B Avuvauniu
ANYUEAMUTULGDUVDINTEUIUATHEN KNI D8N WULAUELIND1ANTUINATITAWIUAS

nansasalul

2.2.1 Checklist

wuuns it dlunsivesunsielne nstuwuunsaeldldlunisnsieaeunis
sufusululssuiladunidunsie wuunsadszneusietadarmaiuiiiieatunis
Fduauan 9 Wonmaaeuiinisd fURHuniuuinggiun1sesnuuy 11MIgIUAIT
UftRe vienguane wield iilerwasinnisnsivaeuuihnisividunse defiua
Fos1invadiBms Checklist wanasanswd 2.2

Funeunsinwiiiasizitaznumunssidualulsinuiietusdunseseds

Checklist (nals4MUgREYMNTIY, 2543)

(1) Amundaidaadiaensiaaeumauvasnielunisanduslulssnu
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@ $197vazdeaveniesiiaziowsirasulnefiansufetunounisufoa
JangrsngsuadeulawazminUasndy waviinsgruauUaonsi

(3) thswaundealude (2) indeiuuusnafiolidmumnneaeumiiasnde

(@) pynaouaagnieasmaystiveuunTenadilaedidemagasig q 4
fusvavnisal Weliifnariudulediwvunsiadunsevaguussidudgun
mnuasndefidueg

(5) thwuusnalldnnaasurruvasasiulunmsandualulssny

(6) thuan1sryvaeuNIisiuns1e ienwuiliuvesdunmefiorafatusiniui
5viey 1ndesdng wdesdle gungal warAansause 4

) theamstusumsesmmiveaidsniedrdsumuidemndenedionafioty

(8) Fmvhauuuimsianisamandsanmsedueadediusafiuld Wetarsun

sdunseelufeunsAsImLzau
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2.2.5 Fault Tree Analysis
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9. Impacts

7Uf 2.2 lnevunsudmiunslins e Bow-Tie

{Daniel A. Crowd and Joseph F. Louvar, 2019)

\ieea nurun W BoweTie @1unsa wandaTWY IR LIS Tendnawan el
Susu nstlesdu wazragavinaldaau vilwunun 1w Bow-Tie tuamisaldliod
AT RLARSE UM SRR U e U U sEUisudeuLn TRadvwsunsyuiunsidudieu
wnazawasarisliseazdanlunsivsgiarudsafelSuia dudmsunszuiunts

o

1 ¥ L | 1 . | - ow = n Y <
seavd1atuAseTi N undIureIn uA W Bow Tie tMmIuAlzawe WHUAW BowsTie duil
v oo o v 1 i 1 Y ] 1 £ a’;u o = 4 oo
dof Ao uanidin 9 eenurliednudaaunasitasenisdils uenanildnluriesdien
Usgdvia wgeiivasTunsmwimnsmstesdudslilinadwiniufidieinis (Daniel A. Crowl

and Joseph F. Louvar, 2019)

33
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Nodes

Node Description

Drawings/

References

1. Feed Gas from
Battery Limit (BL)
to the Inlet of
Mercury Removal
Unit Including
Liquid Outlet
from the Filter

Separators.

Feed gas from Dew Point Control Unit (DPCU) at

about 51 barg and 20 °C is led to Filter

Separators  (2101-S-XX,R) (1  operating, 1
standby). Any entrained liquid is separated, and
free gas is routed to the suction of the Feed Gas
Booster Compressor (2101-C-XX). This compressor
is driven by Expander (2101-X-XX) operating on
MP-Sales Gas expanding to LP-Sales Gas. The
discharge of the compressor is routed to the

Mercury Removal Unit (2102-A-XXA,B).

1. 2100-PF-001
2. 2100-PF-002

2. Feed Gas from
the Outlet of
Feed Gas Booster
to the Inlet of the
Feed Gas Dryers
Including the
Mercury
Adsorbers.

Feed gas from the Feed Gas Booster (2101-C-XX)
is routed through the Mercury Adsorbers (2102-
A-XXA,B) (both in service). The adsorbent used is
molecular sieves. The mercury free gas is then
routed through the Mercury Adsorbers Outlet
Filters (2102-S-XX,R) (1 operating, 1 standby) and
then sent to the Feed Gas Dryers (2103-A-
XXA,B,C,R).

1. 2100-PF-001
2. 2100-PF-002

3. Feed Gas from
Dryer Inlet to
Feed Gas
Separator Inlet
Including Filter
and Cold Box.

The feed gas from the outlet of the Mercury
Removal Unit is sent to the Feed Gas Dryers
(2103-A-XXAB,CR) (3 operating, 1 standby/
regeneration) where the gas is dried. The dried
gas is then routed through the Main Process
Heat Exchangers (Cold Box) (2104-E-XX). The
resulting two-phase gas-condensate stream is

sent to the Feed Gas Separator (2104-D-XX).

1. 2100-PF-002
2. 2100-PF-003




Nodes Node Description Drawings/
References
4. Feed Gas Feed gas from Feed Gas Separator (2104-D-XX) is | 1. 2100-PF-001

Separator Outlet
to Inlet of
Recontactor
Including Feed

Gas Expander.

routed to Feed Gas Expander (2106-X-XX) inlet
where the gas is cooled by expansion. Qutlet
gas at 23 barg and -50 °C is sent to Recontactor
Column (2104-T-XX). Work of expansion is used

to boost the sales gas pressure.

2. 2100-PF-003

5. Feed Gas
Separator Outlet
to Deethanizer
Inlet Including
Cold Box, Two
Phase Distributor
2.

Liquid outlet from Feed Gas Separator (2104-D-XX)
bottom is send to Two-Phase Distributor 2
(2104-D-XX) under level control, where it separates
into liquid and vapor streams due to flashing at
25 barg. These two streams are routed through

Cold Box (2104-E-XX) to Deethanizer (2104-T-XX)

inlet as a feed at about 16 °C.

1. 2100-PF-003

6. MP-Sales Gas
from Recontactor
Overhead to Inlet
of MP-Sales Gas

Booster.

(2104-T-XX)
overhead is routed to Cold Box (2104-E-XX),

MP-Sales Gas from Recontactor

then to the inlet of MP-Sales Gas Booster (2106-
C-XX).

1. 2100-PF-001
2. 2100-PF-003
3. 2100-PF-004

7. MP-Sales Gas
Booster

Compressor to

DPCU.

MP-Sales Gas is compressed from 20 barg to 29
barg. This gas (29 barg) is delivered to the DPCU
unit to join with DPCU sales g¢as and sent to

customer.

1. 2100-PF-001

8. LP-Sales Gas
System from Inlet
of LP-Sales Gas
Expander to BL
Including Cold

Box.

MP-Sales Gas is let down to LP-Sales Gas
through LP-Sales Gas Expander (2101-X-XX),
where pressure is reduced from 22 barg to
7 barg, expander outlet temperature is -37 €.
This cold LP-Sales Gas is routed to Cold Box
(2104-E-XX) for warming to about 16.5 °C.

LP-Sales Gas is routed to LP-Fuel Gas Separator.

1. 2100-PF-001
2. 2100-PF-003
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Drawings/
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9. Recontactor
Bottom System to
Deethanizer
Including Cold

Box.

C2+ form Recontactor (2104-T-XX) bottom s
pumped through Recontactor Pump (2104-P-
XX,R) and send to Deethanizer Column (2104-T-
XX) through Cold Box (2104-E-XX) for warming to

-15 °cC.

1. 2100-PF-003

10. Deethanizer
Overhead System
to Recontactor
Including Cold
Box, Two Phase

Distributor 2.

Deethanizer (2104-T-XX) overhead is condensed
in Cold Box (2104-E-XX)
Deethanizer Reflux Drum (2104-D-XX).

and received in
Reflux
Drum outlet is routed to reflux to Deethanizer
(2104-T-XX) and outlet to Two Phase Distributor

2 (2104-D-XX).

1. 2100-PF-003

11. Deethanizer
Bottom to LPG
Column Inlet
Including
Deethanizer

Reboiler.

Deethanizer Reboiler (2104-E-XX) is provided for
reboiling by using hot oil as a heating medium.
Deethanizer (2104-T-XX) bottom at 101.5 °C is
sent to LPG Column (2105-T-XX) as a feed.

1. 2100-PF-003
2. 2100-PF-004

12. LPG Overhead
System to LPG
Storage Spheres
Including Reflux
Drum and LPG

Subcooler.

LPG overhead vapor at 12 barg and 59 °C are
condensed in LPG Condenser (2105-E-XX). Part
of LPG is directed to LPG Storage Spheres (2108-
D-XX,1/2). Balance LPG received in LPG Reflux
Drum (2105-D-XX). Condensed liquid is pumped
through LPG Reflux Pump (2105-P-XX,R) and part
of stream is sent to reflux under flow control.
Balance LPG is sub cooled in Liquid Product
Subcooler (2105-E-XX) and sent to LPG Storage
Spheres (2108-D-XX,1/2).

1. 2100-PF-004
2. 2100-PF-005

13. LPG Bottom
to NGL Storage
Tanks Including

LPG Column (2105-T-XX) bottom is reboiled in
LPG Reboiler (2105-E-XX) with hot oil. Natural
Gasoline (NGL) Product from LPG Column bottom

1. 2100-PF-004
2. 2100-PF-006
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References
LPG Column at 155 °C is withdrawn and routed through
Reboiler.

Gasoline Cooler (2105-E-XX) followed by Liquid

Product Subcooler (2105-E-XX), cooled at 30 °C.
Normally, NGL is routed to NGL Storage Tank
(2111-D-XX) 4,000 m* or NGL Day Tank (2111-D-
XX) 250 m? is used when NGL Storage Tank 4,000
m? is used for ship loading. NGL Refilled Pumps
(2111-P-XX,R) are provided to transfer NGL from
NGL Day Tank to NGL Storage Tank.

14. Pentane Side
Draw

Accumulator

Pentane side cut is taken from 7% tray of LPG
Column (2105-T-XX) and cooled in Pentane Side
Draw Cooler (2105-E-XX). Cooled liquid is
collected in Pentane Side Draw Accumulator
(2105-D-XX). Pentane Side Draw Delivery Pump
(2105-P-XX,R) is provided to inject pentane into
MP-Sales Gas and/or in LP-Sales Gas to improve
heating value.This facility is currently not in

operation.

1. 2100-PF-001
2. 2100-PF-004

15. LPG Storage
and Loading
Systems Including
Odorant Injection,

Vapor Return.

LPG is stored in two LPG Spheres (2108-D-XX)
(6,000 m?), one in receiving mode and other in
dispatch mode. LPG from Sphere is pumped
through LPG Loading Pumps (2110-P-XXAB,R)
(2 operating, 1 standby) mixed with odorant and
send to Jetty (2110-Y-XX) for LPG Ship Loading.
Common loading arm is provided for LPG as
well as NGL loading. Vapor return line from ship

is connected to LPG Spheres.

1. 2100-PF-005
2. 2100-PF-006

16. Jetty Drain
System.

Jetty Blowdown Drum (2110-D-XX) is provided to
collect the drains from LPG/NGL Loading Arms
(2110-Y-XX). The drains are connected to drum.

1. 2100-PF-004
2. 2100-PF-006
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Drawings/

References

The drum is opened to Blowdown System.
Liquid collected in the drum is pumped by Jetty
Liquid Return Pump (2110-P-XX) to either LPG
Column (2105-T-XX) or to DPCU.

17. NGL Storage
and Loading

Systems.

NGL from NGL Storage Tank (2111-D-XX) is
pumped through NGL Loading Pumps (2113-P-
XXA,B,R) and send to Jetty (2111-Y-XX) for NGL
Ship Loading. Common loading arm is provided

for LPG as well as NGL loading.

1. 2100-PF-006
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A1891Ua19%9 LPG Column
(2105 TXX) (NGD) 14U @ NGL
Storage Tank (2111-D-XX) %359
NGL Day Tank (2111-D-XX) 819
Wanis$alwafivinadaiuds
Rim Seal) @a15telasarsuau
flvanavillonafiavidalvlvgd

wazszonle

Hnanvad LPG Condenser
(2105-E-XX) (Air-Cooled

Heat Exchangers) g9

lagrneamvna LPG Column
(2105-T-XX) paukliuanag

lrmusunielu LPG Reflux

3



MIANAUY Faiiduduase ransVIUTioTaLindu
Tulsenu
hanu Drum (2105-D-XX) & § Tuuay
91 ARAUAUAUNITEAUUANF
Y945¥UU (Overpressure) 819
innisSalnavesans
lalasanfuou wazileniadiay
wnlwlmiuazsudals
Ann1sinielureves LPG aslalasanfueumusuadlya
Column Reboiler (2105-E- hdaszuuintuieu eniamn
XX) futfiundaseaulnfvasssuy
visfudeu Overpressure) 1y
Yousnaalnasengusisinina
wazilaniadiafnllnluay
sudals
nasfimasountelfinuiu viewazgUn salivdaIuAMS
mx5au (Corrosion Under fanseu erviliAnn1silua
Insulation: CUI) esa15lolasa1svou wazd
msiinnseuntelifsessu Tonaiiasnds llvdluazsadals
(Corrosion Under Support: Tassa§19m18u (Support) va9
Cus) viowargunsaliinnisfinnsou
Llaunsasudndale vinlk
gunsalidenisuavarafinnis
Plnavesanslalasanfueu i
TomafiamdnlWlluazsadels
wheniu Strainers 984 LPG Loading Jugayidousege (Loss Suction)
Liquefied Pumps (2110-P-XXA,B,R) vlddudenie a191innis
PatSlaUR Rl $ilnavesanslalnsmiuou uay
Gas famataudslnldiuazsadels
LPG  Loading Pumps |- lsuv§uiiasannsds LPG Ui

(LPG Storage

Spheres)

(2110-P-XXABR) viggavinau

Baldarursanlannelu

PRI R R (YAl

SEUUAIUANTEAUYDS LPG

seduvad LPG a8y LPG

4



MUY

Tulsenu

s oA a
danduaunsne

] a &
AANISVUNDTNANAYU

mulu LPG Storage Spheres

(2108-D-XX) IMIIURAWAR

Storage Spheres (2108-D-XX)
fmflsgetu onafinnisdueen
ndanaraufunteluiuiu
ArmauaN arstalasaisuay
$ilna wazilontafiosdalnlng

wazszonle

ANSANATOUA EJI&]JQHQU
m1a5au (Corrosion Under
Insulation: CUI)
msfinnsoumelimsosiu
(Corrosion Under Support:
Cus)

viauazqﬂnmiﬁﬁmmmﬁmms
fansou o19vliAnnssalna
19481508lasA15U Y wayll
Tomafianfnlwlmiuazsudols
Tassad1anidu (Support) ¥4
Wokaraunsaliianisfinnsou
liarmasafusmdnld viale
gunsalidemenaza1ninnig
fnavesarsielasaasvoy {

Tomafazdslwlivazsndals

wihelfiu
Natural
Gasoline
(NGL Storage
Tanks)

Strainers Y84 Natural
Gasoline Refill Pumps

(2111-P-XX,R) afdiy

Ungayidsusiga (Loss Suction)
wlrdddeviag 919Ainnns
Hlnavasanslalnsansuau way

Nomanaginlnlndlle

MEPUAAIMI A NGL 1
989N210 Natural Gasoline
Day Tank (2111-D-XX) by
& 9 Natural Gasoline
Storage Tank (2111-D-XX)
\Uagn leogaanaaiy

RAWAIP VD INL AU

Lingguay1n1e Natural Gasoline
Day Tank (2111-D-XX) ¥il4A¢ls
Wene a1afinn1ssalunaves
aslelasarduou uarilleniad
azinlwlndle

sefuvosvatuanniely
Natural Gasoline Day Tank
amag 91anM1ly Natural
Gasoline Refill Pumps (2111-
P-XXR) geyLtdiausinm (Loss

Suction) Usdanng
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MUY

Tulsenu

s oA a
danduaunsne

] a &
AANISVUNDTNANAYU

FEUUAIUANNITAY NGL T
Fuseruianans way
MEPUANMSa NGL 91
98n310 Natural Gasoline
Storage Tank (2111-D-XX)

Wngn

LAnggyey1ne Natural Gasoline
Storage Tank (2111-D-XX) n™
ThFadume 919dnn1sSilua
vosa1stalasarsvou wayll
Tomafasialwlwils

dns1n19tnaveos NGL Qa%u
Wwulfgafuduanusanisiva
angluvie MinliAnnsavauves
T#ada aradinllndidasan

Husvglvirazay

Apauvag Gasoline Cooler
(2105-E-XX)  (Air-Cooled
Heat Exchangers) % ¢ #

P

NGL g fgalud Liquid
Product Subcooler (2105-E-
XX) W a ¥ Natural Gasoline
Storage Tanks 813V laannil
gufundafieenwuy ilAd
deuwe a1afinnissaluavas
a15lelpsaisueu wasdloniad

andnblagdle

szAvYeITeNaIniely
Natural  Gasoline  Day
Tank (2111-D-XX) wag/#50
Natural Gasoline Storage
Tank 2111-D-XX) #1039

AR

9199 1% Natural Gasoline
Refill Pumps (2111-P-XX,R)
Wwag/% 39 Natural Gasoline
Loading Pumps (2113-P-XX,ABR)
aydeusegn (Loss Suction) T

=
Lefgine

81n1#1k01g Natural Gasoline
Day Tark (2111-DXX) %35 ®
Natural ~Gasoline  Storage
Tark (2111-DX) Tunsdlifia
gy nianieludauay

Breather Valve 7119714

anmeananiulasyiievas NGL
Vianmzdaluls dlaniafiazie

TWlnlnazsadals

arsfanssuntaldauly

viowazgun salfiviuawIuinng
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MIAduau Adusune ransTNUTioaLRaty
Tulssnu

m1u3au (Corrosion Under fansou o19vlmAnnsSalna

Insulation: CUI) v99a15balasa1Suay wayll

- msfinnseunelissessu TomafiandnlWlmivazsudals

(Corrosion Under Support: | - Taseadnemadu (Support) vas

Cus) vouazgunsaliinnisinnsou
larnsadurimdnld viale

gunsalidemenazea1nfinnig

$lnavesaslalasnisuau

Tomafiuzdnlwlmiuazsudals

4.13 wamsPusduaseuazmsussdiuanudiedaeds HAZOP
Nan15aU TSRS EkaEA1TUs Tl UM E B RIEIE HAZOP vadlsikeniae
555197 3 Tvium (Node 71 11-13) A LPG Column g

® Node 11: Deethanizer Bottom to LPG Column Inlet Including
Deethanizer Reboiler (115757 4.3)

® Node 12: LPG Overhead System to LPG Storage Spheres Including
Reflux Drum and LPG Subcooler (9159371 4.4)

® Node 13: LPG Bottom Column to NGL Storage Tanks Including LPG

Reboiler (mswﬁ 4.5)

r



M99 4.3 Han15FUdunaeMsUsEEuALIEES 88 HAZOP 131ha Deethanizer Bottom to LPG Column Inlet Including Deethanizer Reboiler

Node 11: Deethanizer Bottom to LPG Column Inlet Including Deethanizer Reboiler

frauds A | AmuAnTas aumgfdululg HANTENU UIRIMIAUANUAN1Tdas i AsUTmdiumnude daauauuy diuiinvay | vinewn
(Parameters) (Guide vizelinunfly | (Possible Causes) (Consequences) (Controls & Existing (Risk Assessment) (Recommendations) /ATy (Remarks)
Words) 1991497 Safeguards) ~hY Amiun
~2l€ 3|2 =
(Operation d | 2 5| € (Action By
« 5| & 8 8 &
Deviation) < =2 § S x / Due
=4 & » =]
o z |5 & Date)
« & d
Flow No/Less [ No/ Less 1 2104-LIC-1 at 1.1 Blockage of bottom [ 1.1.1 2104-TAL-1 setpoint XX | 1 4 4 2
Flow bottom of line from Deethanizer °C and 2104-TAL-2 setpoint

Deethanizer
Column (2104-T-
XX) malfunctioned
and 2104-LCV-1
fully closed.

(2104-T-XX) causing
level increases in
Deethanizer, potential
overfilled and liquid
carry over to Cold Box
(2104-E-XX) and Cold
Box damage.
Hydrocarbons release
to atm. Potential

fire/explosion.

XX °C with operator actions

(Wi-1).

1.1.2 2104-TDAL-3 setpoint

XX °C.

1.1.3 2104-PDAH-1 setpoint XX
bar with operator actions

(Wi-1).

1.1.4 Limit Switch (2104-ZIC-1)

1.1.5 2105-LIC-1 setpoint XX %

with operator actions (WI-1).

8L




fuls A | anuunndes sumaidululg HANTZNY UINTNMIAUANUAZATTT 2L AsUszdiumnudes dasuauuy Aiufinvau | vinewn
(Parameters) (Guide WsafinUnilu (Possible Causes) (Consequences) (Controls & Existing (Risk Assessment) (Recommendations) / AuAsu (Remarks)
Words) AT Safeguards) — = Amun
G|l& = 3 o
(Operation QU N E g w £ (Action By
2| E 3|8 &
Deviation) E E, < 2 g ¥ / Due
= ]
S g % gl s & Date)
[ @ [l
2. 2117-FIC-1 at 2.1 Loss of hot oilin 2.1.1 2104-TAL-4 setpoint XX | 1 4 4 2

hot oil supply inlet
to Deethanizer
Reboiler (2104-E-
XX) malfunctioned
and 2117-FCV-1
fully closed.

Deethanizer Reboiler
(2104-E-XX) leading to

low temperature in

Deethanizer (2104-T-XX).

More Gy g0 to LPG
Column (2105-T-XX).
Potential
overpressurization.
Hydrocarbons release
to atm. Potential

fire/explosion.

°C with operator actions (Wi-
1).

2.1.2 C,online analyzer high
alarm XX %mol with

operator actions (WI-1).

2.1.3 2105-PIC-1 setpoint XX
barg to manipulate 2105-
PCV-1 to flare.

2.1.4 2105-PSV-1A/B setpoint
XX barg.

6L




fuls A | anuunndes sumaidululg HANTZNY UINTNMIAUANUAZATTT 2L AsUszdiumnudes dasuauuy Aiufinvau | vinewn
(Parameters) (Guide WsafinUnilu (Possible Causes) (Consequences) (Controls & Existing (Risk Assessment) (Recommendations) / AuAsu (Remarks)
Words) AT Safeguards) — = Amun
G|l& = 3 o
(Operation QU N E g w £ (Action By
2| E 3|8 &
Deviation) E E, < 2 g ¥ / Due
= ]
S g % gl s & Date)
[ @ [l
More More Flow 1. 2117-FIC-1 at 1.1 More hot oil flow to 1.1.1 2104-PAH-3 setpoint XX | 1 4 4 2

hot oil supply inlet
to Deethanizer
Reboiler (2104-E-
XX) malfunctioned
and 2117-FCV-1
fully opened.

Deethanizer Reboiler
(2104-E-XX) leading to
high temperature and

high boiling rate at

Deethanizer (2104-T-XX).

Potential
overpressurization.
Hydrocarbons release
to atm. Potential

fire/explosion.

barg with operator actions

(WI-1).

1.1.2 2104-PIC-4 setpoint XX
barg to manipulate 2104-
PCV-1 to flare.

1.1.3 2104-PZAR-2 setpoint
XX barg to close Deethanizer
bottom line (2104-LCV-1)
and to close hot oil valve

(21FCV-1).

1.1.4 2104-PSV-1A/B setpoint
XX barg.

08




fuls A | anuunndes sumaidululg HANTZNY UINTNMIAUANUAZATTT 2L AsUszdiumnudes dasuauuy Aiufinvau | vinewn
(Parameters) (Guide WsafinUnilu (Possible Causes) (Consequences) (Controls & Existing (Risk Assessment) (Recommendations) / AuAsu (Remarks)
Words) e Safeguards) 3 né = Amiun
(Operation S § ?_g % “g é (Action By
Deviation) E E, g g g % / Due
= é § I ’5 = Date)
1.2 More vapor flash 1.2.1 2104-LIC-1 setpoint XX 1 4 4 2
leading to low liquid % to close Deethanizer
level at Deethanizer bottom line (2104-LCV-1).
(2104-T-XX). Potential gas | 1.2.2 2105-PIC-1 setpoint XX
blowby and barg to manipulate 2105-
overpressurization at LPG | PCV-1 to flare.
Column (2105-T-XX). 1.2.3 2105-PSV-1A/B setpoint
Hydrocarbons release XX barg.
to atm. Potential
fire/explosion.
Pressure High High Pressure 1. 2117-FIC-1 at 1.1 Refer to

hot oil supply inlet
to Deethanizer
Reboiler (2104-E-
XX) malfunctioned
and 2117-FCV-1

fully opened.

consequences 1.1 and
1.2 in More Flow

deviation.
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fuls A | anuunndes sumaidululg HANTZNY UINTNMIAUANUAZATTT 2L AsUszdiumnudes dasuauuy Aiufinvau | vinewn
(Parameters) (Guide WsafinUnilu (Possible Causes) (Consequences) (Controls & Existing (Risk Assessment) (Recommendations) / AuAsu (Remarks)
Words) e Safeguards) alz | = Amiun
(Operation S % ng % '“g % (Action By
Deviation) E é, § g g % / Due
2 é g © ’3‘3 = Date)
Low Low Pressure 1. 2117-FIC-1 at 1.1 Refer to
hot oil supply inlet | consequences 2.1 in
to Deethanizer No/Less Flow deviation.
Reboiler (2104-E-
XX) malfunctioned
and 2117-FCV-1
fully closed.
Temperature High High 1. 2117-FIC-1 at 1.1 Refer to
Temperature hot oil supply inlet | consequences 1.1 and

to Deethanizer
Reboiler (2104-E-
XX) malfunctioned
and 2117-FCv-1
fully opened.

1.2 in More Flow

deviation.

Z8




fuls A | anuunndes sumaidululg HANTZNY UINTNMIAUANUAZATTT 2L AsUszdiumnudes dasuauuy Aiufinvau | vinewn
(Parameters) (Guide WsafinUnilu (Possible Causes) (Consequences) (Controls & Existing (Risk Assessment) (Recommendations) / AuAsu (Remarks)
Words) AT Safeguards) — = Amun
~ 2|8 5l 2 =
(Operation QU N Z 5| ™= £ (Action By
2| E 3|8 &
Deviation) E = & 21 & / Due
2 vl 2 @
28 E é L Date)
[ RS g
&
Low Low 1. 2117-FIC-1 at 1.1 Refer to
Temperature hot oil supply inlet | consequences 2.1 in
to Deethanizer No/Less Flow deviation.
Reboiler (2104-E-
XX) malfunctioned
and 2117-FCV-1
fully closed.
Level High High Level 1 More flow from 1.1 More feed to 1.1.1 2104-TDRC-3 setpoint 2 2 4

Recontactor
Column (2104-T-
XX).

Deethanizer Column
(2104-T-XX) leading to
high level and process
upset, Potential more
C, entrainment to LPG
Column (2105-T-XX).
LPG product offspec.

XX °C to open hot oil valve
(2117-FCV-1).

1.1.2 2104-LIC-1 setpoint XX
% to manipulate valve (2104-
LCV-1) at Deethanizer

bottom line.

1.1.3 C, online analyzer high
alarm XX %mol with

operator actions (WI-1).

£8




fuls A | anuunndes sumaidululg HANTZNY UINTNMIAUANUAZATTT 2L AsUszdiumnudes dasuauuy Aiufinvau | vinewn
(Parameters) (Guide WsafinUnilu (Possible Causes) (Consequences) (Controls & Existing (Risk Assessment) (Recommendations) / AuAsu (Remarks)
Words) e Safeguards) alz | 3 Amiun
(Operation S :-5 ug g '“g % (Action By
A
Deviation) E E, g g g ¥ / Due
= é § x ’§ [ Date)
2. More flow from 2.1 More feed to 2.1.1 2104-TDRC-3 setpoint 2 2 4 2
Feed Gas Deethanizer Column XX °C to open hot oil valve
Separator (2104-D- | (2104-T-XX) leading to (2117-FCV-1).
XX). high level and process [ 2.1 2 2104-LIC-1 setpoint XX
upset, Potential more % to manipulate valve (2104-
Cz entrainment to LPG LCV-1) at Deethanizer bottom
Column (2105-T-XX). line.
LPG product offspec. 2.1.3 Cyonline analyzer high
alarm XX %mol with
operator actions (Wi-1).
Low Low Level 1.2104-LIC-1 at 1.1 Low liquid level at 1.1.1 2105-PIC-8 setpoint XX 1 4 4 2 To confirm 2105-PSV- | Process
bottom of Deethanizer (2104-T-XX). | barg to manipulate 2105- 1A/B are designed to | Engineer
Deethanizer Potential gas blowby and | PCV-1 to flare. cover gas blowby
Column (2104-T- overpressurization at LPG | 1.1.2 2105-PSV-1A/B setpaint from Deethanizer
XX) malfunctioned | Column (2105-T-XX). XX barg. (2104-T-XX).
and 2104-LCv-1 Hydrocarbons release
fully opened. to atm. Potential
fire/explosion.

b8




fuls A | anuunndes sumaidululg HANTZNY UINTNMIAUANUAZATTT 2L AsUszdiumnudes dasuauuy Aiufinvau | vinewn
(Parameters) (Guide WsafinUnilu (Possible Causes) (Consequences) (Controls & Existing (Risk Assessment) (Recommendations) / AuAsu (Remarks)
Words) AT Safeguards) — = Amun
~ 2|8 5l 2 =
(Operation QU N Z 5| ™= £ (Action By
2| E 3|8 &
Deviation) E = & 21 & / Due
2 vl 2 @
B £ g é L Date)
[ RS g
&
Others Others Others 1. Deethanizer 1.1 G, + leak to hot oil 1.1.1 2117-PZAH-1 setpoint 1 4 4 2
Reboiler (2104-E- system leading to XX barg to close 2117-FCV-1
XX) tube leak. overpressurization and 2104-LCV-1.
flammable substances 1.1.2 2117-PSV-1 setpoint XX
release to atm. Potential barg.
fire and explosion.
2. C; Plus Heater 2.1 G5 + leaks to NGL 2.1.1 2105-PAH-1 setpoint XX | 1 4 4 2

(2105-E-XX) tube

leak.

Storage Tanks leading
to overpressurization.
Hydrocarbons release
to atm. Potential

fire/explosion.

barg with operator actions

(Wi-1).

3. No instrument
air to control
valves / shut down

valves.

3.1 No significant
consequences as control
valves / shut down
valves are designed in

fail-safe mode.

a8




fuls A | anuunndes sumaidululg HANTZNY UINTNMIAUANUAZATTT 2L AsUszdiumnudes dasuauuy Aiufinvau | vinewn
(Parameters) (Guide WsafinUnilu (Possible Causes) (Consequences) (Controls & Existing (Risk Assessment) (Recommendations) / AuAsu (Remarks)
Words) AT Safeguards) — = Amun
~ 2|8 5l 2 =
(Operation 3 = 3 5 “g ra (Action By
w| 2 & A g £
Deviation) = E, € 5 § ¥ / Due
] K]
B £ g gl s & Date)
[ e g
4. Corrosion Under | 4.1. Insulated pipes and | 4.1.1 Effective Preventive 1 4 4 2
Insulation (CUD equipment damaged Maintenance (PM) plan.
and potential
hydrocarbon leakage.
Potential fire and
explosion.
5. Corrosion Under [ 5.1. Supported structure | 5.1.1 Effective Preventive 1 ) 4 2

Support (CUS)

of pipes and equipment
damaged and potential
hydrocarbon leakage.
Potential fire and

explosion.

Maintenance (PM) plan.
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a31efl 4.4 aan1sivsdunseuas msUsEdueEEeRe3E HAZOP UShaa LPG Overhead System to LPG Storage Spheres Including Reflux Drum and LPG

Subcooler

Node 12: LPG Overhead System to LPG Storage Spheres Including Reflux Drum and LPG Subcooler

frudy Anmng | avwunndas | auefdululg WANTENU UnIAIAUANUAzATTas iy nsuTzdiunades dausuauuy #iuavau / | viunewe
(Parameters) (Guide viaRaUnflu | (Possible Causes) (Consequences) (Controls & Existing (Risk Assessment) (Recommendations) Auasu (Remarks)
words) MU Safeguards) ~\% Aviua
Gl-2 = 3 o
(Operation 3| z| = g "g ke (Action By /
e c 0 ©
Deviation) gl & § © e = Due Date)
= 2 x vl 2 2
—= o S x| & o
- £ S s =
& & e
Flow No / No / Less 1. Strainers of LPG | 1.1 Less flow to LPG Reflux 1.1.1 2105-FAL-1 setpoint XX . 4 4 2
Less Flow of Reflux Pumps Pumps (2105-P-XX,R) leading m?/h with operator actions
Liquid (2105-P-XX,R) to loss suction and pumps (WI-2).
plugged. damage. Hydrocarbons 1.1.2 LPG Reflux Pumps (2105-P-
release to atm. Potential fire X¥R) with double mechanical
and explosion. seal with (2105-PAH-5,6) setpoint
XX barg is provided to release
gas to flare.
1.2 Less reflux to LPG Column | 1.2.1 2105-FAL-1 setpoint XX 1 4 4 2

(2105-T-XX) leading to high
pressure, potential
overpressurization.
Hydrocarbons release to atm.

Potential fire and explosion.

m?/h with operator actions

(WI1-2).

1.2.2 2105-LAH-1 setpoint XX %

with operator actions (WI-2).

L8




frauls

(Parameters)

Arndmng
(Guide

words)

AIUUANTY
viiaRaUnAlu
M
(Operation

Deviation)

auvgfdululg

(Possible Causes)

HaNTENY

(Consequences)

UININTAUANUAZATTT BeAY
(Controls & Existing
Safeguards)

msdsnfiuanndes

(Risk Assessment)

Toma (L

AUTULTS (S)

AZLUUAULEDS

(Risk Score)

ﬁﬂﬂ
(Risk Rank)

TEAUAIUL

Fasuauuz

(Recommendations)

diufiavau /
quAsu
fviua

(Action By /

Due Date)

LY

(Remarks)

1.2.3 2105-PAH-2 setpoint XX
barg with operator actions

(WI1-2).

1.2.4 2105-PIC-3 setpoint XX
barg to manipulate 2105-PCV-

3 to flare.

1.25 2105-PZAH-1 setpoint
XX barg to close hot oil valve
(2117-FCV-2).

1.2.6 2105-PSV-1A/B setpoint
XX barg.

2. Strainers of
Liquid Product
Subcooler (2105-
E-XX) plugged.

2.1 No/Less flow to Liquid
Product Subcooler (2105-E-
XX) resulting in high level in

LPG Reflux Drum (2105-D-XX).

Potential overfilling and

flooding upto LPG Condenser

2.1.1 2107-FAL-1 setpoint XX
m?/h with operator actions

(W1-2).

2.1.2 2105-LAH-1 setpoint XX
% with operator actions (WI-

2).
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fuls Anjmng | avwunndas | awmddululg WANTINUY wmInImUANuasnIdasiu mruTsdiundee Faauauuy fivfinvau / | vinnewin
(Parameters) (Guide wefiaunfilu | (Possible Causes) (Consequences) (Controls & Existing (Risk Assessment) (Recommendations) Auasu (Remarks)
words) M Safeguards) alz | = Amiun
(Operation 2 g “f‘; % ng % (Action By /
Deviation) el & € @ é g Due Date)
< 2 i~
(2105-E-XX) leading to high 2.1.3 2105-PAH-2 setpoint XX
pressure and barg with operator actions
overpressurization at LPG (WI1-2).
Column (2105-T-XX). 2.1.4 2105-PIC-3 setpoint XX
Hydrocarbons release to atm. | barg to manipulate 2105-PCV-
Potential fire/explosion. 3 to flare.
2.1.5 2105-PZAH-1 setpoint
XX barg to close hot oil valve
(2117-FCV-2).
2.1.6 2105-PSV-1A/B setpoint
XX barg.
3. LPG reflux 3.1 High level in the LPG 3.1.1 2105-LAH-1 setpoint XX % | 1 4
pumps (2105-P- Reflux Drum (2105-D-XX) and with operator actions (WI-2).
XX,R) trip. less reflux to LPG Column 3.1.2 2105-FAL-1 setpoint XX
(2105-T-XX) leadling to m?/h with operator actions
overpressurization. (W1-2).
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frauls

(Parameters)

Arndmng
(Guide

words)

AIUUANTY
viiaRaUnAlu
M
(Operation

Deviation)

auvgfdululg

(Possible Causes)

HaNTENY

(Consequences)

UININTAUANUAZATTT BeAY
(Controls & Existing
Safeguards)

msdsnfiuanndes

(Risk Assessment)

Toma (L

AUTULT (S)

AZLUUAULEDS

(Risk Score)

a‘ﬂ«ﬁ
(Risk Rank)

TEAUAIUL

Fasuauuz

(Recommendations)

diufiavau /
quAsu
fviua

(Action By /

Due Date)

LY

(Remarks)

Hydrocarbons release to atm.

Potential fire/explosion.

3.1.3 2107-FAL-1 setpoint XX
m?/h with operator actions

(WI1-2).

3.1.4 2105-PAH-2 setpoint XX
barg with operator actions (WI-2).

3.15 2105-PIC-3 setpoint XX
barg to manipulate 2105-PCV-
3 to flare.

3.1.6 2105-PZAH-1 setpoint
XX barg to close hot oil valve

(2117-FCV-2).

3.1.7 2105-PSV-1A/B setpoint
XX barg.

4. 2105-FIC-1
malfunctioned
and 2105-FCV-1
fully closed.

4.1 No reflux to LPG Column
(2105-T-XX) leading to high

pressure, potential

4.1.1 2105-PAH-2 setpoint XX
barg with operator actions

(WI1-2).
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overpressurization. 4.1.2 2105-PZAH-1 setpoint
Hydrocarbons release to atm. | XX barg to close hot oil valve
Potential fire and explosion. (2117-FCV-2).
4.1.3 2105-PSV-1A/B setpoint
XX barg.
5. 2107-FIC-1 5.1 Blockage of LPG flow to 5.1.1 2105-LAH-1 setpoint XX % | 1 4 4 2

malfunctioned
and 2107-FCV-1
fully closed.

LPG Storage Spheres (2108-D-
XX) leading to higher level in
LPG Reflux Drum (2105-D-XX),
potential overpressurization
at LPG Column (2105-T-XX).
Hydrocarbons release to atm.

Potential fire and explosion.

with operator actions (Wi-2).

5.1.2 2105-PAH-2 setpoint XX
barg with operator actions

(WI-2).

5.1.3 2105-PIC-3 setpoint XX
barg to manipulate 2105-PCV-
3 to flare.

5.1.4 2105-PZAH-1 setpoint
XX barg to close hot oil valve
(2117-FCV-2).
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5.1.5 2105-PSV-1A/B setpoint
XX barg.
6. Valves (2108- 6.1 Blockage of LPG flow to 6.1.1 2107-FAL-1 setpoint XX 1 4 4 2

HV-1,2) at inlet of
LPG Storage
Spheres (2108-D-
XX) closed

inadvertently.

one of LPG Storage Spheres
(2108-D-XX) leading to higher
level in LPG Reflux Drum
(2105-D-XX), potential
overpressurization at LPG

Column (2105-T-XX).

Hydrocarbons release to atm.

Potential fire and explosion.

m?/h with operator actions

(WI-2).

6.1.2 2105-LAH-1 setpoint XX %

with operator actions (Wi-2).

6.1.3 2105-PAH-2 setpoint XX
barg with operator actions

(WI-2).

6.1.4 2105-PIC-3 setpoint XX
barg to manipulate 2105-PCV-
3 to flare.

6.1.5 2105-PZAH-1 setpoint
XX barg to close hot oil valve
(2117-FCV-2).

6.1.6 2105-PSV-1A/B setpoint
XX barg.
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7. 2105-FCV-3,4 7.1 Liquid circulation around 711 2105-LAH-1 setpoint XX % | 1 4 4 2

opened flow back
to LPG Reflux
Drum (2105-D-XX).

LPG Reflux Pumps (2105-P-
XX,R) to LPG Reflux Drum
(2105-D-XX). No reflux flows
to LPG Column (2105-T-XX)
and no LPG to LPG Storage
Spheres (2108-D-XX) leading
to overpressurization at LPG
Column (2105-T-XX).
Hydrocarbons release to atm.

Potential fire and explosion.

with operator actions (WI-2).

7.2.2 2107-FAL-1 setpoint XX
m?/h with operator actions

(WI-2).

7.2.3 2105-PAH-2 setpoint XX
barg with operator actions (WI-2).

7.2.4 2105-PIC-3 setpoint XX
barg to manipulate 2105-PCV-
3 to flare.

7.2.5 2105-PZAH-1 setpoint
XX barg to close hot oil valve
(2117-FCV-2).

7.2.6 2105-PSV-1A/B setpoint
XX barg.
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More More Flow 1. 2105-FIC-1 1.1 More reflux to LPG 111 2105-TAL1 setpoint XX °C | 1 4 4 2

malfunctioned
and 2105-FCV-1

fully opened.

Column (2105-T-XX) leading
to low temperature, low
pressure and low level in LPG
Reflux Drum (2105-D-XX).
Potential LPG Reflux Pumps
(2105-P-XX,R) loss suction and
pumps damage.
Hydrocarbons release to atm.

Potential fire'and explosion.

1.1.2 2105-TIC-2 setpoint XX °c
to decrease motor speed of LPG

Condenser (2105-E-XX)

1.1.3 2105-LIC-1 setpoint XX %
to manipulate 2105-FCV-2

1.1.4 2105-LZAL-2 setpoint
XX % to stop LPG Reflux
Pumps (2105-P-XX,R)

1.1.5 LPG Reflux Pumps
(2105-P-XX,R) with double
mechanical seal with (2105-
PAH-5,6) setpoint XX barg is
provided to release gas to

flare.
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1.2 Less LPG flow to Liquid 1.2.1 2107-TAL-1 setpoint 1 4 4 2
Product Subcooler (2105-E- Xx °C with operator actions
XX). Potential thermal fatigue [ (wi-2).
overtime and damage.
Hydrocarbons release to atm.
Potential fire and explosion.
2. 2107-FIC1 2.1 More LPG flow to LPG 2.1.1 2105-LIC-1 setpoint XX % 1 4 4 2

malfunctioned
and 2107-FCV-1
fully opened.

Storage Spheres (2108-D-XX)
leading to low level in LPG
Reflux Drum (2105-D-XX).
Potential LPG Reflux Pumps
(2105-P-XX,R) loss suction and
pumps damage.
Hydrocarbons release to atm.

Potential fire and explosion.

to manipulate 2105-FCV-2.

2.1.2 2105-LZAL-2 setpoint
XX % to stop LPG Reflux
Pumps (2105-P-XX,R).

2.1.3 LPG Reflux Pumps (2105-
P-XXR) with double
mechanical seal with (2105-

PAH-5,6) setpoint XX barg is

provided to release gas to flare.
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2.2 Less reflux to LPG Column | 2.2.1 2105-FAL-1 setpoint XX 1 4 4 2
(2105-T-XX) leading to high m?/h with operator actions (W1-2).
tential
Preseple « gl 2.2.2 2105-PAH-2 setpoint XX
il o barg with operator actions (Wi-2).
Hydrocarbons release to atm. >
2.2.3 2105-PIC-3 setpoint XX
Potential fire and explosion. 3
barg to manipulate 2105-PCV-
3 to flare.
2.2.4 2105-PZAH-1 setpoint
XX barg to close hot oil valve
(2117-FCV-2).
2.2.5 2105-PSV-1A/B setpoint
XX barg.
Reverse | Reverse Flow | 1. LPG Reflux 1.1 Reverse flow from LPG

Pumps (2105-P-
XX,R) trip.

Column (2105-T-XX) to LPG
Reflux Pumps (2105-P-XX,R)
via LPG reflux line. No

significant consequences as
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&
the ARV valve (3ways valve)
acts as non-return valve.
Misdirected| Misdirected 1. Human error 1.1 LPG sent to another LPG 1.1.1 2108-LZAH-1,2 setpoint 1 4 4 2
Flow open valves Storage Sphere (2108-D-XX) XX % to close inlet valve

(2108-HV-1,2) to (Undesignable rundown (2108-HV-1,2) (leak class VI).

wrong lineup LPG | spheres where at high level).

Storage Spheres Potential overfill and

(2108-D-XX). overpressurization.
Hydrocarbons release to atm.
Potential fire and explosion.

Pressure High High Pressure | 1. 2105-PIC-2 1.1 Blockage of LPG outlet 1.1.1 2105-PDAH-4 setpoint XX 1 4 4 2

malfunctioned form LPG Condenser (2015-E- bar with operator actions (WI-2).

and 2105-PCV-2 XX) leading to high pressure 1.1.2 2105-LAL-1 setpoint XX %

fully closed. and overpressurization. with operator actions (WI-2).
Hydrocarbons release to atm. | 1.1.3 2105-PSV-1A/B setpoint
Potential fire and explosion. XX barg.
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1.2 Low liquid flow to LPG 1.2.1 2105-LAL-1 setpoint XX % | 1 4 4 2
Reflux Drum (2105-D-XX) with operator actions (WI-2).
resulting in low level. 1.2.2 2105-LZAL-2 setpoint
Potential LPG Reflux Pumps XX % to stop LPG Reflux
(2105-P-XX,R) loss suction and | Pumps (2105-P-XX,R).
damage. Hydrocarbons 1.2.3 LPG Reflux Pumps (2105-
release to atm. Potential fire P-XX,R) with double
and explosion. mechanical seal with (2105-
PAH-5,6) setpoint XX barg is
provided to release gas to flare.
2. 2105-PIC-2 2.1 High pressure at c leading | 2.1.1 2105-PAH-3 setpoint XX 1 4 4 2
malfunctioned to overpressurization. barg with operator actions
and 2105-PCV-2 Hydrocarbons release to atm. | (WI-2).
fully opened. Potential fire and explosion. 2.1.2 2105-PZAH-1 setpoint
XX barg to close hot oil valve
(2117-FCV-2).
2.1.3 2105-PSV-1A/B setpoint
XX barg.
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3. 2105-PIC-3
malfunctioned
and 2105-PCV-3

not open when

3.1 Pressure buildup in LPG
Reflux Drum (2105-D-XX)

leading to overpressurization.

Hydrocarbons release to atm.

3.1.1 2105-PAH-2 setpoint XX
barg with operator actions

(WI1-2).

—-
N
B
N

3.1.2 2105-PZAH-1 setpoint

required. Potential fire and explosion. XX barg to close hot oil valve
(2117-FCV-2).
3.1.3 2105-PSV-1A/B setpoint
XX barg.

4 2105-PDIC-4 4.1 High pressure at LPG 4.1.1 2105-PAH-2 setpoint XX

malfunctioned
and 2105-PCv-4
fully opened.

Reflux Drum (2105-D-XX) and
LPG Column (2105-T-XX)

leading to overpressurization.

Hydrocarbons release to atm.

Potential fire and explosion.

barg with operator actions

(WI-2).

4.1.2 2105-PIC-3 setpoint XX
barg to manipulate 2105-PCV-
3 to flare.

4.1.3 2105-PZAH-1 setpoint
XX barg to close hot oil valve

(2117-FCV-2).
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4.1.4 2105-PSV-1A/B setpoint
XX barg.

5. 2108-PIC-1,2 5.1 High pressure in LPG 5.1.1 2108-PAH-3,4 setpoint XX 1 4 4 2
malfunctioned Storage Spheres (2108-D-XX) barg with operator actions
and 2108-PCV-1,2 leading to overpressurization. (WI1-3).
not open when Hydrocarbons release to atm. | 5.1.2 2108-PSV-14/B, 2A/B
required. Potential fire and explosion. setpoint XX barg.
6. 2108-PIC-3,4 6.1 High pressure in LPG 6.1.1 2108-PAH-1,2 setpoint XX 1 4 4 2
malfunctioned Storage Spheres (2108-D-XX) barg with operator actions
and 2108-PCV-3,4 leading to overpressurization. (WI-3).
fully opened. Hydrocarbons release to atm. | 6.1.2 2108-PSV-1A/B 2A/B

Potential fire and explosion. setpoint XX barg.

Low Low Pressure | 1. 2105-PIC-1 1.1 Loss of LPG to flare. Low 1.1.1 2105-PDIC-4 setpoint XX 1 4 4

malfunctioned pressure at LPG Column bar to manipulate 2105-PCV-4.
and 2105-PCV-1 (2105-T-XX) and LPG Reflux 1.1.2 2105-LAL-1 setpoint XX %
fully opened. Drum (2105-D-XX). Potential with operator actions (WI-2).

LPG Reflux Pump (2105-P-

XX,R) cavitation and damage.
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Hydrocarbons release to atm. | 1.1.3 LPG Reflux Pumps (2105-
Potential fire and explosion. P-XX,R) with double
mechanical seal with (2105-
PAH-5,6) setpoint XX barg is
provided to release gas to
flare.
2. 2108-PIC-1,2 2.1 Loss of LPG to flare. Low 2.1.1 2108-PAL-3,4 setpoint XX 1 4

malfunctioned
and 2108-PCV-1,2
fully opened.

pressure at LPG Storage
Spheres (2108-D-XX).
Potential LPG Loading Pump
(2110-P-XXA,B,R) cavitation
and damage. Hydrocarbons
release to atm. Potential fire

and explosion.

barg with operator actions

(WI1-3).

2.1.2 2108-PZAL-3,4 setpoint
XX barg to stop LPG Loading
PUMP (2110-P-XXA B R).

2.1.3 LPG Loading Pump (2110-
P-XXAB,R) with double
mechanical seal with (2110-
PAH-5,6,7) setpaint XX barg is

provided to release gas to flare.
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Temperature High High 1. 2105-TIC-1 1.1 High temperature and 1.1.1 2105-PIC-3 setpoint XX
Temperature malfunctioned to pressure at LPG Reflux Drum barg to manipulate 2105-PCV-
decrease (2105-D-XX). Process upset. 3 to flare.
speed/stop fan No safety consequences. 1.1.2 2105-TAH-3 setpoint
motor of LPG XX °C with operator actions
Condenser (2105- (WI-2).
E-XX).
2. Fan motor of 2.1 High temperature liquid 2.1.1 2105-PIC-3 setpoint XX 1 4

LPG Condenser
(2105-E-XX) trip.

and vapor flow to LPG Reflux
Drum (2105-D-XX). Potential

overpressurization.

Hydrocarbons release to atm.

Potential fire and explosion.

barg to manipulate 2105-PCV-
3 to flare.

2.1.2 2108-TAH-2 setpoint
XX °C with operator actions
(WI-3).

2.1.3 2105-PZAH-1 setpoint
XX barg to close hot oil valve
(2117-FCV-2).

2.1.4 2105-PSV-1A/B setpoint
XX barg.
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Low Low 1. 2105-TIC1 1. Slightly lower temperature
Temperature malfunctioned to at LPG Reflux Drum (2105-D-
LPG Condenser XX). No significant
(2105-E-XX) consequences.
operate all fan.
Level High High Level 1. 2105-LIC-1 1.1 Blockage of LPG flow to 1.1.1 2107-PAH-1 setpoint XX ! 4 4 2

malfunctioned
and 2105-FCV-2
fully closed.

LPG Storage Spheres (2108-D-
XX) leading to higher level in
LPG Reflux Drum (2105-D-XX),
potential overpressurization
at LPG Column (2105-T-XX).
Hydrocarbons release to atm.

Potential fire and explosion.

barg with operator actions
(WI-2).

1.1.2 2105-PAH-2 setpoint XX
barg with operator actions (WI-2).

1.1.3 2105-PIC-3 setpoint XX
barg to manipulate 2105-PCV-
3 to flare.

1.1.4 2105-PZAH-1 setpoint
XX barg to close hot oil valve

(2117-FCV-2).

1.1.5 2105-PSV-1A/B setpoint
XX barg.
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2. Ship tanker 2.1 High level in one of LPG 2.1.1 2108-PAH-1,2 setpoint XX 1 4 4 2
delayed to Storage Sphere (2108-D-XX), barg with operator actions
receive LPG. Potential tank overfill and (WI1-3).
overpressurization. 2.1.2 2108-LAH-3,4 setpoint XX
Hydrocarbons release to atm. | % with operator actions (Wi-3).
Potential fire and explosion. 2.1.3 2108-LZAH-1,2 setpoint
XX % to close inlet valve
(2108-HV-1,2) (leak class VI).
Low Low Level 1. 2105-LIC-1 1.1 More LPG flow to LPG 1.1.1 2105-LZAL-2 setpoint 1 4 4 2

malfunctioned
and 2107-FCV-1
fully opened.

Storage Spheres (2108-D-XX)
leading to low level in LPG
Reflux Drum (2105-D-XX).
Potential LPG Reflux Pumps
(2105-P-X%,R) loss suction and
pumps damage.
Hydrocarbons release to atm.

Potential fire and explosion.

XX % to stop LPG Reflux
Pumps (2105-P-XX R).

1.1.2 LPG Reflux Pumps (2105-
P-XX,R) with double
mechanical seal with (2105-

PAH-5,6) setpoint XX barg is

provided to release gas to flare.
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2. 2105-FIC-1 2.1 Refer to consequences 1.1
malfunctioned in More Flow deviation.
and 2105-FCV-1
fully opened.
Others Others Others 1. More G, from 1.1 C; does not condense at 1.1.1 Cyonline analyzer high 1. 4 4 2
upstream. LPG Condenser (2105-E-XX) alarm XX %mol with operator
leading to high pressure at LPG| actions (WI-1).
Reflux Drum (2105-D-XX) 1.1.2 2105-PAH-3 setpoint XX
potential overpressurization. barg with operator actions
Hydrocarbons release to atm. | (WI-2).
Potential fire and explosion.
1.2 LPG product off-spec. 1.2.1 G, online analyzer high 1 2 2
alarm XX %mol with operator
actions (WI-3).
2. More C; in LPG | 2.1 LPG product off-spec. 2.1.1 Cs online analyzer high 1 2 2
Storage Spheres alarm XX %mol with operator
(2108-D-XX). actions (WI-3).
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3. No instrument 3.1 No significant
air to control consequences as control
valves / shut valves / shut down valves are
down valves. designed in fail-safe mode.
4. Corrosion 4.1. Insulated pipes and 4.1.1 Effective Preventive . 4 4 2
Under Insulation equipment damaged and Maintenance (PM) plan.
(Cun potential hydrocarbon
leakage. Potential fire and
explosion.
5. Corrosion 5.1. Supported structure of 5.1.1 Effective Preventive 1 4 4 2
Under Support pipes and equipment Maintenance (PM) plan.
(CUS) damaged and potential
hydrocarbon leakage.
Potential fire and explosion.
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Node 13: LPG Bottom Column to NGL Storage Tanks Including LPG Reboiler

frauds Abmn | avwuandas | awvigddululs WANTINU UINTMINUANWAA1IT B AsUTmdiumnude daauauuy diuiinvay | vinewn
(Parameters) (Guide | vafiaunfilu | (Possible Causes) (Consequences) (Controls & Existing (Risk Assessment) (Recommendations) /ATy (Remarks)
Words) 19919 Safeguards) 9 Amiun
(Operation g 1§ @ é _ (Action By
Deviation) = g é § E % / Due
el 515 0 S %
E é § é :ég é Date)
Flow No /Less | No/ Less 1. Strainer of 1.1 Less flow to Liquid 1.1.1 2105-LAH-5 setpoint XX 1 2 2 1
Flow Liquid Product Product Subcooler (2105- | % with operator actions (Wi-
Subcooler (2105- E-XX) leading to level 2).
E-XX) plugged. increase in LPG Column 1.1.2 2105-FAL-3 setpoint XX
(2105-T-XX) and less NGL - | m?/h with operator actions
to Natural Gasoline (W1-2).
Storage Tanks. Process
upset. No safety
consequences.
2. Strainer of 2.1 Less flow to Gasoline | 2.1.1 Low liquid level in 1 4 4 2
Gasoline Recycle Recycle Pumps (2105-P- barrel of Gasoline Recycle
Pump (2105-P- XX,R) (Vertical Barrel Pumps (2105-P-XX,R) to stop
XX,R) plugged. Pump type) leading to pump.
loss suction and pumps
damage.

LOT
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(Parameters) (Guide RafinUnflu | (Possible Causes) (Consequences) (Controls & Existing (Risk Assessment) (Recommendations) / AuAsu (Remarks)
Words) iREV AR Safeguards) & Amiun
i 8| & z .
(Operation \ e ?_2 @ -ug = (Action By
Deviation) =| 2| & 9 € & / Due
R EEE
& E 2 u i = Date)
2| €| & & 2 &
Hydrocarbons release to 2.1.2 Gasoline Recycle Pumps
atm. Potential fire. (2105-P-XX,R) with double
mechanical seal with (2105-PAH-
6,7) setpoint XX barg is provided
to release gas to flare.
3. Strainer of 3.1 Less NGL flow. 3.1.1 Pump fault alarm (2111- 1 4 4 P

Natural Gasoline
Refill Pumps
(2111-P-XX,R)

Potential Natural Gasoline
Refill Pumps (2111-P-XX,R)

leading to loss suction

SAL-1,2) with operator actions
to start standby pump (WI-4).

3.1.2 Gasoline Refill Pumps

plugged. and pumps damage. (2111-P-XX,R) with double
Hydrocarbons release to mechanical seal with (2111-PAH-
atm. Potential fire. 1,2) setpoint XX barg is provided
to release gas to flare.
4. Gasoline 4.1 No NGL flow to Cold

Recycle Pumps
(2105-P-XX,R) trip.

Box (2104-E-XX) and Two-
Phase Distributer 2 (2104-D-
XX). No significant

consequences.
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(Parameters)

Ainng
(Guide
Words)

AUUANTD
visaRnUnfluy
iREV AR
(Operation

Deviation)

auvgfdululg

(Possible Causes)

HANIENY

(Consequences)

UMM IAUANUALATITBaAY
(Controls & Existing

Safeguards)

ATUTmduAED

(Risk Assessment) (Recommendations)

s)

ﬁ'ua

(Risk Rank)

3

AZLULAULEDS
FEAUAIUL

Tama (L
(Risk Score)

#iufingay
/ uaTy
Amiun
(Action By
/ Due
Date)

AUWR

(Remarks)

5. Natural Gasoline
Refill Pumps
(2111-P-XX,R) trip.

5.1 No NGL transfer from
Natural Gasoline Day Tank
(2111-D-XXB) to Natural
Gasoline Storage Tank
(2111-D-XXA) leading to
less at ullage volume in

Natural Gasoline Day Tank.

5.1.1 Pump fault alarm (2111-
SAL-1,2) with operator actions
to start standby pump (WI-4).

N AU e

SN
N
—-

6. 2105-LIC-3 at
bottom of LPG
Column (2105-T-
XX) malfunctioned
and 2105-LCV-3
fully closed in NGL

run down line.

6.1 Blockage of bottom line
from LPG Column (2105-T-
XX) causing level increases
in LPG Column, potential
overfilled. Hydrocarbons
release to atm. Potential

fire/explosion.

6.1.1 2105-FAL-3 setpoint XX
m?/h with operator actions

(WI-2).

6.1.2 2105-PDAH-1 setpoint XX

bar with operator actions (WI-2).

7. 2117-FIC-2 at
hot oil supply
inlet to LPG

Column Reboiler

7.1. No hot oil flow to LPG
Column Reboiler (2105-E-
XX) leading to low

temperature in

7.1.1 2105-LAH-3 setpoint

XX °C with operator actions
(WI-2).
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(Parameters) (Guide RafinUnflu | (Possible Causes) (Consequences) (Controls & Existing (Risk Assessment) (Recommendations) / AuAsu (Remarks)
Words) A1 Safeguards) & Amiua
G| & =
(Operation 2 F % = = (Action By
~| %] & Y =
Deviation) =| 2| & 9 € & / Due
sl Bl 2 S S
| £ 3 2 & = Date)
2| €| & & 2 &
(2104-E-XX) LPG Column (2105-T-XX) 7.1.2 Gasoline Recycle Pumps
malfunctioned and more LPG in bottom (2105-P-XX,R) with double
and 2117-FCV-2 line flow to Gasoline mechanical seal with (2105-PAH-
fully closed. Recycle Pumps (2105-P- 6,7) setpoint XX barg is provided
XXR). Pump cavitation and | to release gas to flare.
damage. Hydrocarbons
release to atm. Potential
fire and explosion.
7.2 No hot oil flow to LPG | 7.2.1 2105-TAL-3 setpoint 2 4 8 3 Consider to provide MOC Team

Column Reboiler (2105-E-
XX) leading to low
temperature in LPG
Column (2105-T-XX) and
more LPG in bottom line
flow NGL Storage Tanks
(2111-D-XXA,B). Potential

leakage from tank rim seals.

Hydrocarbons release

XX °C with operator actions

(W1-2).

7.2.2 2105-LAH-3 setpoint

XX °C with operator actions

(WI-2).

7.2.3 High reid vapor pressure
alarm (2105-QI-1) setpoint

XX psia.

new low temperature
safety interlock to stop
flow to NGL Storage

Tanks (2111-D-XXA,B).
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(Parameters) (Guide RafinUnflu | (Possible Causes) (Consequences) (Controls & Existing (Risk Assessment) (Recommendations) / AuAsu (Remarks)
Words) A1 Safeguards) & Amiua
(Operation g ﬁg al ué = (Action By
Deviation) 2 'é;: g § E 5 / Due
B El & g ek
to atm. Potential fire and | 7.2.4 16-inch vent is provided at
explosion. Natural Gasoline Storage Tank
(2111-D-XXA) and 12-inch vent is
provided at Natural Gasoline
Day Tank (2111-D-XXB).
8. 2105-FIC-3 at 6.1 Gasoline Recycle Pump| 6.1.1 2105-FCV-4,5 (Auto 1 4 4 P
Gasoline Recycle (2105-P-XX,R) running Redirculation Valve).
line to Cold Box blocked discharge leading | 6.1.2 Gasoline Recycle Pumps
(2104-E-XX) to pump damage. (2105-P-XX,R) with double
malfunctioned Hydrocarbons release to mechanical seal with (2105-PAH-
and 2105-FCV-3 atm. Potential fire and 6,7) setpoint XX barg is provided
fully closed. explosion. to release gas to flare.
9. Valves (2111- 7.1 Blockage of bottom line | 7.1.1 2105-FAL-3 setpoint XX 1 4 4 2
HV-1,2) at inlet of | from LPG Column (2105-T- m?/h with operator actions
NGL Storage Tanks | XX) causing level increases in| (WI-2).
(2111-D-XXAB) LPG Column, potential 7.1.2 2105-LAH-3 setpoint
closed overfilled. Hydrocarbons XX °C with operator actions
inadvertently. release to atm. (WI-2).
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(Parameters) (Guide RafinUnflu | (Possible Causes) (Consequences) (Controls & Existing (Risk Assessment) (Recommendations) / AuAsu (Remarks)
Words) A1 Safeguards) & Amiua
(Operation g ﬁg al ué = (Action By
Deviation) 2 '§ g § E 5 / Due
B El & g ek
Potential fire/explosion. 7.1.3 2105-PDAH-1 setpoint XX
bar with operator actions (WI-2).
7.1.4 Limit Switches (2111-
ZIC-1,2).
More More Flow 1. 2105-LIC-3 at 1.1 More NGL from LPG 1.1.1 2111-LAH-1 setpoint 1 4 4 2
bottom of LPG Column (2105-T-XX) to XX % with operator actions
Column (2105-T- Natural Gasoline Storage (Wi-4).
XX) malfunctioned | Tanks (2111-D-XXA,B), 1.1.2 2111-LAH-2 setpoint
and 2105-LCV-3 potential tank overfill. XX % with operator actions
fully opened. Hydrocarbons release to (Wi-4).
atm. Potential 1.1.3 2111-LZAH-3 setpoint
fire/explosion. XX % to close 2111-HV-1.
1.1.4 2111-LZAH-4 setpoint
XX % to close 2111-HV-2.
2. 2117-FIC-2 at 2.1 More hot oil flow to 2.1.1 2105-TAH-3 setpoint 1 4 4 2
hot oil supply LPG Column Reboiler XX °C with operator actions
inlet to LPG (2105-E-XX) leading to high | (w-2).
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(Parameters) (Guide RafinUnflu | (Possible Causes) (Consequences) (Controls & Existing (Risk Assessment) (Recommendations) / AuAsu (Remarks)
Words) A1 Safeguards) & Amiua
. | & z .
(Operation :—; EE = (Action By
Deviation) 2 'é;: g E }‘Ef cv:cu / Due
£ g § = >§ ] Date)
B El & g ek
Column Reboiler temperature and high 2.1.2 2105-PAH-1 setpoint XX
(2104-E-XX) boiling rate at in LPG barg with operator actions
malfunctioned Column (2105-T-XX). (WI-2).
and 2117-FCV-2 Potential 2.1.3 2105-PZAH-1 setpoint
fully opened. overpressurization. XX barg to close hot oil valve
Hydrocarbons release to (2117-FCV-2).
atm. Potential 2.1.4 2105-PSV-1A/B setpoint
fire/explosion. XX barg.
2.2 More Csin LPG 2.2.1 Cs online analyzer high 2 2 4 2
product leading to LPG alarm XX %mol with operator
product offspec. actions (WI-3).
3. 2105-FIC-3 at 3.1 More NGL to Cold Box | 3.1.1 2105-LIC-3 setpoint XX % 1 4 4 2
Gasoline Recycle (2104-E-XX) leading to to manipulate valve (2105-LCV-
line to Cold Box low level at LPG Column [ 3)at LPG Column bottom
(2104-E-XX) (2105-T-XX). Potential gas | line.
malfunctioned blowby and hydrocarbons | 3.1.2 2105-LZAL-4 setpoint
and 2105-FCV-3 release to atm. Potential XX % to stop Gasoline
fully opened. fire/explosion. Recycle Pumps (2105-P-XX,R)
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(Parameters)

Ainng
(Guide
Words)

AUUANTD
visaRnUnfluy
iREV AR
(Operation

Deviation)

auvgfdululg

(Possible Causes)

HANIENY

(Consequences)

UMM IAUANUALATITBaAY
(Controls & Existing

Safeguards)

ATUTmduAED

(Risk Assessment)

Tana (L

s)

AW TULTY

AZLULAULEDS

(Risk Score)

ﬁ'w

(Risk Rank)

FEAUAIUL

dasuauus

(Recommendations)

#iufingay
/ uaTy
Amiun
(Action By
/ Due
Date)

AUWR

(Remarks)

3.2 More NGL to Cold Box
(2104-E-XX) leading to
high temperature at Cold
Box and Two-Phase
Distributer 2 (2104-D-XX).
Process upset. No safety

consequences.

Reverse

Reverse Flow

1. Gasoline
Recycle Pumps
(2105-P-XX,R) trip.

1.1 Reverse flow from Two-
Phase Distributer 2 (2104-D-
XX) to LPG Column (2105-T-
XX). No significant
consequences as the ARV
valve (3-ways velve) acts as

non-retumn valve.

2. High level in
Natural Gasoline

Storage Tank

2.1 Potential reverse flow
from Natural Gasoline

Storage Tank (2111-D-XXA)

2.1.1 Single check valve is
provided at inlet of Natural
Gasoline Storage Tank

(2111-D-XXA).
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(Parameters) (Guide RafinUnflu | (Possible Causes) (Consequences) (Controls & Existing (Risk Assessment) (Recommendations) / AuAsu (Remarks)
Words) AIvieu Safeguards) & Amiun
i 8| & z .
(Operation \ e ?_2 @ -ug = (Action By
Deviation) =| 2| & 9 € & / Due
sl Bl 2 S S
el & 2 2 & 2 Date)
2| €| & & 2 &
(2111-D-XXA) to Natural Day Tank 1.1.2 2111-LAH-1 setpoint
(2111-D-XXB). Potential XX % with operator actions
liquid overfills and (WI-4).
overpressurization. 1.1.3 2111-LZAH-3 setpoint
Hydrocarbons release to XX % to close 2111-Hv-1.
atm. Potential fire.
Misdirected | Misdirected 1. Human error 1.1 NGL sent to another 1.1.1 2111-LAH-1 setpoint 1 4 4 P
Flow open valves Natural Gasoline Storage XX % with operator actions

(2111-HV-1,2) to
wrong lineup
Natural Gasoline
Storage Tanks
(2111-D-XXA,B).

Tank (2111-D-XXA)
(Undesignable rundown
storage tanks where at
high level). Potential
overfill and
overpressurization.
Hydrocarbons release to

atm. Potential fire.

(WI-4).

1.1.2 2111-LAH-2 setpoint
XX % with operator actions

(WI-4).

1.1.3 2111-L ZAH-3 setpoint
XX % to close 2111-HV-1.

1.1.4 2111-LZAH-4 setpoint
XX % to close 2111-HV-2.
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(Parameters) (Guide RafinUnflu | (Possible Causes) (Consequences) (Controls & Existing (Risk Assessment) (Recommendations) / AuAsu (Remarks)
Words) A1 Safeguards) & Amiua
) AR z :
(Operation :—; EE = (Action By
Deviation) 2 '§ g § E 5 / Due
E g g % >§ % Date)
B El & g ek
Pressure High High Pressure | 1. Solar radiation 1.1 Thermal expansion in | 1.1.1 Thermal Relief Valve 1 2 2 1
isolated liquid section (2105-5V-2) setpoint XX barg
leading to pipe damage. at outlet of 2105-LCV-3.
(oL ek tect 1.1.2 Thermal Relief Valve
Potaptiaclis (21055V-3,4) setpoint XX barg
at outlet of Gasoline Recycle
Pumps (2105-P-XX,R).
1.1.3 Thermal Relief Valve
(2111-5V-1,2,3) setpoint XX
barg at suction and discharge
of Natural Gasoline Refill
Pumps (2111-P-XX,R).
2. Blockage of 2.1 Limit out breathing 2.1.1. Effective Preventive 1 4 4 2
flame arrester at capacity of tanks, potential | Maintenance (PM) plan for
vent line from tank overpressure and cleaning every 5 years.
Natural Gasoline damage. NGL leak to atm.
Storage Tanks Potential fire.
(2111-D-XXA,B).
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(Parameters) (Guide RafinUnflu | (Possible Causes) (Consequences) (Controls & Existing (Risk Assessment) (Recommendations) / AuAsu (Remarks)
Words) A1 Safeguards) & Amiua
3| @ z
(Operation 2 F % = = (Action By
~| %] & Y 3
Deviation) =| 2| & 9 € & / Due
=| Bl 9 5 ¢
& E R =R Date)
2| €| & & 2 &
Pressure Low Low Pressure [ 1. Pumping out 1.1 Tanks may be 1.1.1 Atmospheric vent is 1 4 4 2
and/or subjected to vacuum. provided on each NGL
atmospheric Potential damage. NGL Storage Tanks (2111-D-XXA,B)
condition changes | leak to atm. Potential fire. | with flame arrester.
for Natural
Gasoline Storage
Tanks (2111-D-
XXA,B).
Temperature High High 1. 2117-FIC-2 at 1.1 Refer to
Temperature | hot oil supply consequences 2.1 and 2.2
inlet to LPG in More Flow deviation.

Column Reboiler
(2104-E-XX)
malfunctioned
and 2117-FCV-2
fully opened.
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(Parameters)

Ainng
(Guide
Words)

AUUANTD
visaRnUnfluy
iREV AR
(Operation

Deviation)

auvgfdululg

(Possible Causes)

HANIENY

(Consequences)

UMM IAUANUALATITBaAY
(Controls & Existing

Safeguards)

ATUTmduAED

(Risk Assessment) (Recommendations)

)
a‘ﬂﬂ

(Risk Rank)

3

AZLULAULEDS
FEAUAIUL

Tama (L
(Risk Score)

#iufingay
/ uaTy
Amiun
(Action By
/ Due
Date)

AUWR

(Remarks)

2. 2105-TIC-4
malfunctioned
and 2105-TCV-4
fully open to
bypass C3 Plus
Heater (2105-E-
XX).

2.1 Higher temperature

NGL maximum 150 °C to
Gasoline Cooler (2105-E-
XX) and Liquid Product
Subcooler (2105-E-XX)
leading to overdesign
temperature of Liquid
Product Subcooler and
downstream equipment.
Hydrocarbons release to

atm. Potential fire.

2.1.1 2105-TAH-5 setpoint

XX °C with operator actions
(WI1-2).

B auunse

SN
B
N

2.1.2 2105-TZAH-7 setpoint
XX °C to stop Gasoline
Recycle Pumps (2105-P-XX,R)
and to close 2105-LCV-3
(Leak Class V).

3. Fan motor of
Gasoline Cooler

(2105-E-XX) trip.

3.1 High temperature NGL
to Liquid Product
Subcooler (2105-E-XX)
leading to higher NGL
temperature rundown to
Natural Gasoline Storage

Tanks (2111-D-XXA,B),

3.1 2105-TAH-6 setpoint

XX °C with operator actions
to start standby fan motor of
Gasoline Cooler (2105-E-XX)
(W1-2).
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(Parameters) (Guide RafinUnflu | (Possible Causes) (Consequences) (Controls & Existing (Risk Assessment) (Recommendations) / AuAsu (Remarks)
Words) A1 Safeguards) & Amiua
3| @ z
(Operation 2 F % = = (Action By
~| %] & Y 3
Deviation) =| 2| & 9 € & / Due
=| Bl 9 5 ¢
& E 2 u i = Date)
2| €| & & 2 &
potential higher than 3.2 2105-TZAH-7 setpoint
design temperature of XX °C to stop Gasoline
Liquid Product Subcooler | Racycle Pumps (2105-P-XX,R)
and downstream and to close 2105-L.CV-3
equipment. Hydrocarbons. | (Leak Class V).
release to atm. Potential
fire.
Temperature Low Low 1. 2117-FIC-2 at 1.1 Refer to
Temperature | hot oil supply consequences 7.1 and 7.2
inlet to LPG in'No/Less Flow

Column Reboiler
(2104-E-XX)
malfunctioned
and 2117-FCV-2
fully closed.

deviation.
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(Parameters) (Guide RafinUnflu | (Possible Causes) (Consequences) (Controls & Existing (Risk Assessment) (Recommendations) / AuAsu (Remarks)
Words) A1 Safeguards) . Amiua
i 8| & z .
(Operation \ e ?_2 @ -ug = (Action By
Deviation) =| 2| & 9 € & / Due
sl Bl 2 S S
el €] 2 2 & =2 Date)
2| €| & & 2 &
2. 2105-TIC-4 2.1 No significant
malfunctioned consequences as this line
and 2105-TCV-4 is normally no flow.
fully closed.
3. All fan motor of | 3.1 Slightly lower
Gasoline Cooler temperature NGL to
(2105-E-XX) in Liquid Product Subcooler
operation. (2105-E-XX). No significant
consequences.
Level High High Level 1. 2105-LIC-3 at 1.1 Refer to

bottom of LPG
Column (2105-T-
XX) malfunctioned
and 2105-LCV-3
fully closed in NGL

run down line

consequences 6.1 in

No/Less Flow deviation.
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(Parameters) (Guide RafinUnflu | (Possible Causes) (Consequences) (Controls & Existing (Risk Assessment) (Recommendations) / AuAsu (Remarks)
Words) A1 Safeguards) . Amiua
3| @ z
(Operation 2 F % = = (Action By
~| %] & Y =
Deviation) =| 2| & 9 € & / Due
sl Bl s ¢ 5 ¢S
& £ Z o & w Date)
2l el € G & &
2. Human error 2.1 Refer to
open valves consequences 1.1'in
(2111-HV-1,2) to Misdirected Flow
wrong lineup deviation.
Natural Gasoline
Storage Tanks
(2111-D-XXA,B).
Low Low Level 1. 2105-LIC-3 at 1.1 Refer to

bottom of LPG
Column (2105-T-
XX) malfunctioned
and 2105-LCV-3
fully opened.

consequences 1.1 in More

Flow deviation.

2. Strainer of
Gasoline Recycle
Pump (2105-P-
XX,R) plugged.

2.1 Refer to
consequences 2.1 in

No/Less Flow deviation.
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(Parameters) (Guide RafinUnflu | (Possible Causes) (Consequences) (Controls & Existing (Risk Assessment) (Recommendations) / AuAsu (Remarks)
Words) A1 Safeguards) . Amiua
3| @ z
(Operation 2 F % = = (Action By
~| %] & Y =
Deviation) =| 2| & 9 € & / Due
R EEE
& E R =R Date)
2| €| & & 2 &
Others Others Others 1. C, Plus Heater 1.1 C; + leaks to NGL 1.1.1 2105-PAH-1 setpoint XX 1 4 4 2
(2105-E-XX) tube Storage Tanks leading to barg with operator actions
leak. overpressurization. (WI-1).
Hydrocarbons release to
atm. Potential
fire/explosion.
2. LPG Column 2.1 Natural Gasoline leak to | 2.1.1 2117-PZAH-2 setpoint 1 4 4 P

Reboiler (2105-E-
XX) tube leak.

hot oil system leading to
overpressurization
flammable substances
release to atm. Potential fire

and explosion

XX barg to close 2117-FCV-2.

2.1.2 2117-PSV-2 setpoint XX
barg.

3. No power
supply to
Gasoline Recycle
Pumps (2105-P-
XX,R).

3.1 Refer to
consequences 4.1 in

No/Less Flow deviation.
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(Parameters) (Guide RafinUnflu | (Possible Causes) (Consequences) (Controls & Existing (Risk Assessment) (Recommendations) / AuAsu (Remarks)
Words) A1 Safeguards) & Amiua
3| @ z
(Operation 2 F % = = (Action By
~1 2| & ¢ =
Deviation) =| 2| & 9 € & / Due
A a o
I 5 g ~ g ~
| £ 3 2 & = Date)
2l el € G & &
3. No power 3.1 Refer to

supply to Natural
Gasoline Refill
Pumps (2111-P-
XX,R).

consequences 5.1'in

No/Less Flow deviation.

4. No power
supply to fan
motor of Gasoline
Cooler (2105-E-
XX)

4.1 Refer to
consequences 3.1 in High

Temperature deviation.

5. No instrument
air to control
valves / shut

down valves.

5.1 No significant
consequences as control
valves / shut down valves
are designed in fall-safe

mode.
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(Parameters) (Guide RafinUnflu | (Possible Causes) (Consequences) (Controls & Existing (Risk Assessment) (Recommendations) / AuAsu (Remarks)
Words) iREV AR Safeguards) & Amiun
i 8| & z .
(Operation \ e ?_2 @ -ug = (Action By
Deviation) =| 2| & 9 € & / Due
sl Bl 2 S S
| £ 3 2 & = Date)
2| €| & & 2 &
6. Corrosion 6.1 Insulated pipes and 6.1.1 Effective Preventive 1 4 4 2
Under Insulation equipment damaged and | Maintenance (PM) plan.
(cun potential hydrocarbon
leakage. Potential fire and
explosion.
7. Corrosion 7.1. Supported structure 7.1.1 Effective Preventive 1 4 4 P
Under Support of pipes and equipment Maintenance (PM) plan.
(cus) damaged and potential
hydrocarbon leakage.
Potential fire and
explosion.
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4,2.2 Study Nodes 9849 Regenerative Thermal Oxidizer fils991un@n Phthalic

Anhydride

Study Nodes ¥93995¢UU Regenerative Thermal Oxidizer

~

AINUN 3 LRUN

TALA ASEUIUNITVDY Regenerative Thermal Oxidizer (Process System) szuuatu lndl

(Burner System) wagsruvaInedmiugUnsalin (Instrument Air System) aeuang Node

Lists waz Node Description #911519%1 4.7 wawguil 4.5

a1519% 4.7 Node Lists uaz Node Description finhe Regenerative Thermal Oxidizer

Node

Node Description

Drawings/

References

1. Process System

Regenerative thermal oxidizer system with capacity
64,200 Nm?¥h is used to treat waste ¢as and other
VOCs  such as maleic anhydride, benzoic acid,
citraconic anhydride, phthalide, toluic anhydride,

carbon dioxide, carbon monoxide from PA process.

2019-723-PID

2. Burner System

Burners system are supplied by natural gas with
capacity 268 Nm?/h and combustion air with capacity
3,466 Nm®/h. Natural gas from this node will separate
into 5 lines consist of 4 lines to burner and 1 line to
process inlet. Combustion air has 2 lines direct to

burner.

2019-723-PID

System

3. Instrument Air

Instrument air system with capacity 64 Nm?/h is used

to supply many of valve that use in RTO process.

2019-723-PID
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4.2.3 HaMsYUDUATIORATNTUTSRIUANUEFSIREYS HAZOP
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Phthalic Anhydride figUnsal Regenerative Thermal Oxidizer A1l U" Process System
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5199 4.8 amsFussunsBmaznsUsHEumERe3S HAZOP 7 Regenerative Thermal Oxidizer

srudy Andme | Aamuandas A A dululd HANTENU UIATNIMUANLAZATTBAY msUsnfiunnandes daauauuy diuiavau | vunewn
(Parameters) (Guide waRaUnflu (Possible Causes) (Consequences) (Controls & Safeguards) (Risk Assessment) (Recommendations) /3uaTu (Remarks)
Words) AT & Aviun
. A ClE 3lE 2 .
(Operation d oz é 5 "g < (Action By
Deviation) ‘EG ,)?:15, § ﬁ § _§ / Due
2 § § ié % [ Date)
Flow No/Less No/Less Flow | Low (<25% from High temperature in the | TE-5, TE-6, TE-7 and PLC logic | 3 I 3 2 - Client/Operator to
flow capacity) or no | Hopper (>450°F, 232°C). P-102 and P-221, PIT-F1 & PIT- check process flow
flow from process. Unit operating at lower F2 and PLC logic to shutdown from source.
Main Fan (XB-F1) trip. | than turndown capacity | RTO with fault alarm. A\~ 1} 1 1 - Operator to check
Isolation Damper can result in channeling 3 1 3 2 the position of the
(FCV-F2) in media and not Isolation Damper
malfunction. enough heat recovery. (FCV-F2), inlet and
One of Poppet No safety 3J|®1 3 2 exhaust poppet
Valve (XPC-R1-6) consequences. valves.
malfunction. - Client/operator to
VFD-F1 1 (1 1 1 check the screen and
malfunctioned to media.
trip Main Fan
(XB-F1).
VFD-F2 1 1 1 1
malfunctioned to
trip Purge Fan
(XB-F2).

el




fruds A | mnuunwies swnfdululd HANTINU WATMIMUANLAzA1Tdasiu sUsnfiunaes Yasuauuy fivfinvau | vinewn
(Parameters) (Guide WieRaUnfly (Possible Causes) {Consequences) (Controls & Safeguards) (Risk Assessment) (Recommendations) /7 dunsu (Remarks)
Words) AIvineu | = fiviua
G|l &8 5 2 o
(Operation - z| 2 g G £ (Action By
i, o 3| & & & &
Deviation) = g ¥ € ¢ / Due
=g ER S Date)
& & I
Main Fan Valve High pressure in PA Limit Switch of FCV-F7 and 2] 2 4 2 - Client/Operator to
(FCV-F7) process leading to PLC Logic, to RTQO shutdown check process flow
malfunction and overpressurization. with fault alarm, then process from source.
fully closed. Hydrocarbons release flow send to vent. - Operator to check
to atm. Potential fire Rupture disc at PA process the position of the
and explosion. burst. Isolation Damper
Media/Grid Unit operating at lower [ VFD-F1/F2 Logic & parameters | 2| 1 2 1 (FCV-F2), inlet and

(Ceramic Media)

blockage.

than turndown capacity
can result in channeling
in media and not
enough heat recovery.

No safety consequences.

E-200 not to exceed 60 Hz.
Vacuum Breaker (VB-F1) will

open mechanically P-134.

exhaust Poppet
Valves (XPC-R1-6).

- Client/operator to
check the screen and

media.

Gel




fruds A | mnuunwies swnfdululd HANTINU WATMIMUANLAzA1Tdasiu sUsnfiunaes Yasuauuy fivfinvau | vinewn
(Parameters) (Guide WieRaUnfly (Possible Causes) {Consequences) (Controls & Safeguards) (Risk Assessment) (Recommendations) /7 dunsu (Remarks)
Words) AN - Amiun
) A 2|€ 3 & < )
(Operation d =z ;é 5 "g < (Action By
. o 2 c 3 & <«
Deviation) = % % ¥ g % / Due
& é § I ’§ = Date)
Blockage on inlet Refer to high pressure VFD-F1/F2 Logic & parameters | 3 | 1 3 2 - Client/Operator to
screen. Main Fan (XB-F1) E-200 not to exceed 60 Hz. check process flow
operates at higher Vacuum Breaker (VB-F1) will from source.
frequency/speed. open mechanically P-134. - Operator to check
the position of the
Isolation Damper
(FCV-F2), inlet and
exhaust Poppet
Valves (XPC-R1-6).
- Client/operator to
check the screen and
media.
More More Flow More flow form Main Fan (XB-F1) outlet | PIT-F2 and PLC logic. N2 2 1 - Client/Operator to
process than design | pressure will drop check process flow
flow capacity based on the fan curve. from source.
(64,200 Nm?/h). High velocity in the 11 2 2 1

media and combustion

chamber.

9¢t




fruds A | mnuunwies swnfdululd HANTINU WATMIMUANLAzA1Tdasiu sUsnfiunaes Yasuauuy fivfinvau | vinewn
(Parameters) (Guide WieRaUnfly (Possible Causes) {Consequences) (Controls & Safeguards) (Risk Assessment) (Recommendations) /7 dunsu (Remarks)
Words) AN - fiviua
: 4 Z|€ 92 2 .
(Operation 2 § S § é % (Action By
Deviation) E § % g g E / Due
2 é § T ’§ [ Date)
Reduction in thermal PIT-F2 and PLC logic. 1 || Z 2 1 - Client/Operator to
oxidation efficiency. check process flow
Differential Pressure | Error reading pressure Comparison with PIT-F1 3 1 3 2 from source.
Indicating and flowrate. No safety | VFD-F1 limit set point (PLC
Transmitter (PDIT- consequences. logic).
F2) fault.
Hot bypass Valve High temperature flow Fan lIsolation Damper (FCV-F7) | 1| 2 2 1
(FCV-F8) fully open. (in- | to Main Fan (XB-F1) failed close and RTO
case of high flow from | leading to Main Fan shutdown with fault alarm
process with high damage. and PLC logic.
concentration)
Misdirected| Misdirected One of Poppet Reduction in thermal ZSL-Rx (Poppet Valve Limit N~ 2 6 2 - Client/Operator to
Flow Valve (XPC-R1-6) oxidation efficiency and | Switch) of check process flow
malfunction. possible high P-221 and PLC Logic to from source.
temperature in Hopper shutdown RTO with fault - Operator to check
(>a450°F, 232°C). alarm. the position of the
No safety Poppet Valves (XPC-
consequences. R1-6).

LET




fruds A | mnuunwies swnfdululd HANTINU WATMIMUANLAzA1Tdasiu sUsnfiunaes Yasuauuy fivfinvau | vinewn
(Parameters) (Guide WieRaUnfly (Possible Causes) {Consequences) (Controls & Safeguards) (Risk Assessment) (Recommendations) /7 dunsu (Remarks)
Words) M - Amiun
) A Cl& 3L 2 .
(Operation 2 E S § é % (Action By
Deviation) E § § g g E / Due
=2 & g g% & Date)
Purge Fan (XB-F2) Lower thermal PIT-F3, PDS-F2, VFD-F2 and 3 2 6 2
trip. oxidation effidency. No | PLC logic, go to shutdown
safety consequences. with fault alarm.
Purge Valves Lower thermal Limit Switches of FCV-F4, FCV- | 3 2 6 2
(FCV-F4/F5/F6) oxidation efficiency. No F5, FCV-Fé to shutdown RTO
malfunction. safety consequences. with fault alarm.
Vacuum Breaker PA gas leaks to ATM Put Limit Switch warning 3| 2 [3 2
(VB-F1) malfunction. | (Amount of leak? - (No Shutdown Interlock).
depend on
positive/negative
Fresh Air Damper pressure on location. Limit Switches of FCV-F3 if 21 2 4 2
(FCV-F3) Environmental detect during normal
malfunction. consequences. operation to shutdown RTO
with fault alarm.

8¢t




fruds A | mnuunwies swnfdululd HANTINU WATMIMUANLAzA1Tdasiu sUsnfiunaes Yasuauuy fivfinvau | vinewn
(Parameters) (Guide WieRaUnfly (Possible Causes) {Consequences) (Controls & Safeguards) (Risk Assessment) (Recommendations) /7 dunsu (Remarks)
Words) AN - fiviua
: 4 Z|€ 92 2 .
(Operation 2 § S § é % (Action By
Deviation) E § § g g E / Due
=2 & % g% & Date)
Pressure High High Pressure | High source Lower thermal P-110 will control the 1. | T 1 1 - Process side should
pressure from oxidation efficdency. No | pressure up to VFD-F1/F2 provide a pressure
process. safety consequences. frequency of 50 Hz. safety valve in case of
PIT-F1 (P-110) Lower thermal Comparison with e T 3 2 high pressure steam
malfunctioned to oxidation efficiency. No | PDIT-F2, warning alarm. than design.
increase speed of safety consequences.
both fan.
PDIT-F2 (P-110) Both fan operate at Comparison with PIT-F1 VFD 301 3 2
malfunctioned to high speed. Equipment limit set point (PLC logic) to
increase speed of damage. RTO alarm shutdown.
both fan. Vacuumed in the process| Vacuum Breaker (VB-F1) 3| 2 6 2
duct and possibility of (P-134).
duct collapse and
process leak. Possibility
of process leak.
High utility steam Damages to the steam Plant Owner provide safety 3 2 6 2
jacketed pressure jacketed system and system.
for the Dampers. damper parts. Potential
(> 0.15 barg) personal injuries.

6¢T




fruds A | mnuunwies swnfdululd HANTINU WATMIMUANLAzA1Tdasiu sUsnfiunaes Yasuauuy fivfinvau | vinewn
(Parameters) (Guide WieRaUnfly (Possible Causes) {Consequences) (Controls & Safeguards) (Risk Assessment) (Recommendations) /7 dunsu (Remarks)
Words) AN gl & -z o fiviua
(Operation - g :é % "g é (Action By
Deviation) E § § g g E / Due
=2 & % g% & Date)
High utility steam Damage to the steam Plant Owner provide safety 3 6 2 - Process side should
pressure for steam traced tubing. Potential [ system. provide a pressure
heat tracing. personal injuries. safety valve in case of
(>7 barg) high pressure steam
than design.
Media/Grid Unit operating at lower | VFD-F2 Logic & parameters 21114 2 1
blockage. than turndown capacity [ E-200 not to exceed 60 Hz.
can result in channeling
in media and not
enough heat recovery.
No safety
consequences.
Blocked ducting / Meain Fan (XB-F1) operates | Vacuum Breaker (VB-F1) Y 4 3 2
screen. at high speed. (P-134).
Equipment damage.
Low Low Pressure | Low source pressure | Low inlet pressure to PIT-F1 and PLC Logic. waming | 1 1 1 1

from process.

the Main Fan (XB-F1).
(Fan is designed for

ambient pressure).

alarm.

ovt




fruds A | mnuunwies swnfdululd HANTINU WATMIMUANLAzA1Tdasiu sUsnfiunaes Yasuauuy fivfinvau | vinewn
(Parameters) (Guide WieRaUnfly (Possible Causes) {Consequences) (Controls & Safeguards) (Risk Assessment) (Recommendations) /7 dunsu (Remarks)
Words) AN alz |z fiviua
(Operation - g g‘f % ’“’g é (Action By
Deviation) E i,,%, § g g E / Due
=2 & g g% & Date)
No significant
consequences.
Isolation Damper Low inlet pressure to Limit Switch on Isolation 1 1 1
(FCV-F2) the Main Fan (XB-F1). Damper (FCV-F2) to RTO
malfunction. (Fan is designed for alarm shutdown.
(partial close) ambient pressure).
Equipment damage.
Temperature High High High temperature of | High temperature flow TE-5, 6,7, 8,9 and PLC logic S 2 - Plant Owner should
Temperature waste gas from the to RTO leading to Main to RTO alarm shutdown. make sure process
plant. Fan (XB-F1) and Purge temperature is below
Fan (XB-F2) damage. design temperature.
If temperature higher TE-5, 6,7, 8,9 and PLC logic 1 2 2
than 400°F/204° C. to RTO alarm shutdown.
Mechanical Damage to
RTO Assembly.

w1




fruds A | mnuunwies swnfdululd HANTINU WATMIMUANLAzA1Tdasiu sUsnfiunaes Yasuauuy fivfinvau | vinewn
(Parameters) (Guide WieRaUnfly (Possible Causes) {Consequences) (Controls & Safeguards) (Risk Assessment) (Recommendations) /7 dunsu (Remarks)
Words) AN - fiviua
) A 2|€ 3 & < )
(Operation - z :é § "g < (Action By
E a
Deviation) E § % g g E / Due
& é § I ’§ = Date)
Potential High TE-1,2,32,4,56,7,8910and PLC | 1 3 3 2 - Plant Owner should
temperature in Logic interlock E-101 to total make sure process
combustion chamber. RTO shutdown. temperature is below
Very high combustion design temperature.
chamber temperature
leading to major
damage to the system.
Potential fire.
Inlet temperature Error reading TE1,2,3,4,5,6,7,8 9,10 3 ik s 2
sensor fault. (TE-9) temperature. No and PLC Logic. Interlock E-
significant consequences. | 101, warning alarm.
Poppet Valves (XPC- | Exceeding design TE-5, 6, 7 and PLC Logic PLC 11 2 2 1

R1-6) cycle time

malfunctioned.

temperature of
components.

Equipment damage.

cycle time limit from PLC is
not allow to set more/lower

than proper set point.

Fresh Air Damper (FCV-F3) will
be opened automatically to
avoid high temperature.

(> 500°F, 260°C)

(47




fruds A | mnuunwies swnfdululd HANTINU WATMIMUANLAzA1Tdasiu sUsnfiunaes Yasuauuy fivfinvau | vinewn
(Parameters) (Guide WieRaUnfly (Possible Causes) {Consequences) (Controls & Safeguards) (Risk Assessment) (Recommendations) /7 dunsu (Remarks)
Words) AIvineu | = fiviua
2|8 32 o
(Operation g < 2 5| & £ (Action By
e of 2| & & B &
Deviation) g & & Y € ¥ / Due
2 vl 2 =2
oo I g gl s « Date)
& & I
Problem with Possible damage to Temperature logic of TE-5, 6, 1, | 2 2 1
unbalanced springs. 7 and PLC logic to RTO alarm
chamber shutdown when unbalanced
temperature due to chamber temp is found.
blocked media or Fresh Air Damper (FCV-F3) will
channeling. be opened automatically to
avoid high temperature.
(> 500°F, 260°C)
High firing rate at Very high combustion TE-1,2,3,4,5,6,7,89,10and PLC | 3 2 6 2 - Plant operator to

Burner (BE-G1/G2).

chamber temperature
can cause major
damage to the system

and possibility of fire.

Logic interlock E-101 to total
RTO shutdown.

check the Hot bypass
Damper.

- Plant operator to
check the gas train
line pressure.

- Plant operator to
check inlet process
temperature and
Burner (BE-G1/G2)

performance.
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Deviation) E § § g g g / Due
=2 & g g% & Date)
High pressure/ Very high combustion PCV-G1, PCV-G2, PSH-G1, PSH- | 3 | 2 6 2 - Plant operator to
flowrate natural gas | chamber temperature G2 PTE-1,2,3,4,5,6,7,8,9,10 and check the Hot bypass
inlet can cause major PLC logic, interlock E-101 to Damper.
damage to the system total RTO shutdown. - Plant operator to
High process and possibility of fire. P-25 and Switches (low/high) 1| 2 2 1 check the gas train
temperature. and PLC logic. line pressure.
Hot bypass Damper 2| 2 4 2 - Plant operator to
(FCV-F8) check inlet process
malfunction. temperature.
- Plant operator to
check Bumer (BE-
G1/G2) performance.
Control Valve N.G Possibility of high Smoke detector alarm. A2 4 2
(FCV-G1) Inject to temperature in PSH-G3, SSOvV-G4, ZSL-C1, and
off gas malfunction | combustion chamber. last one is SSOV-G1. (fail
and fully opened Equipment damage. close)
Temperature sensor Error reading PLC logic to check when one 301 3 2
fault temperature. No of TE is fault.
(TE-1, TE-2, TE-3, TE-4) | significant consequences.
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(Parameters) (Guide WieRaUnfly (Possible Causes) {Consequences) (Controls & Safeguards) (Risk Assessment) (Recommendations) /7 dunsu (Remarks)
Words) AN alz |z fiviua
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. o 2 c 3 & <«
Deviation) = § g ¥ g % / Due
& é § I ’§ = Date)
Stack temperature Fresh Air Damper (FCV- | TE-8 and TE-5, TE-6, TE7and | 3 [ 1 3 2
sensor fault TE-10. F3) will open according [ PLC logic, warning alarm and
to program sequence. timer to RTO alarm shutdown.
High temperature Possibility of high TE-10 and PLC logic. RTOwill | 1| 1 1 1 - Plant operator
waste gas from the temperature in shut down if temperature is inspect media
process. combustion chamber. higher than 450°F by closing visually, inspect
Damaged media Exceed design temperature| Fan Isolation Damper (FCV-F7) | 2 1 2 1 poppet visually, and
(Channeling). of components. check the hot by-pass
One of Poppet Valve | Possibility of damages syl 1 3 2 damper functionality.
(XPC-R1-6) to Poppet Valve sealing.
malfunction. (> 500°F)
Problem with Possibility of hotspots 2 1 1 1
unbalanced chamber | on RTO shell.
temperature.
Hot bypass Valve High temperature flow TE-8, TE-10 and PLC logic to 2| 2 4 2
(FCV-F8) to Main Fan (XB-F1) RTO alarm shutdown.
malfunctioned leading to Main Fan
(Keep open when it | damage.
should close or).
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Deviation) E i,,,}, § g g g / Due
=2 & g g% & Date)
Poppet Valves (XPC- | Low thermal oxidation TE-1, 3, 4, P-25.and PLC logic 3l 6 2 - Plant operator
R1-6) seal are efficiency. unit will switch to Fresh Air inspect media
leaking. Mode, if temperature is below visually, inspect
1425°F (773 °C). poppet visually, and
check the hot by-pass
damper functionality.
Low Low Low temperature Possibility of PA TE-9 and PLC Logic, warning 1 1 1 1
Temperature | waste gas from the [ condensation in the alarm.
plant. duct.
Inlet temperature Error reading TE1,2,3,4,5,6,7,8, 9,10 ) 1 3 2
sensor fault (TE-9). temperature. No and PLC Logic. Interlock
significant consequences. | E-101, warning alarm.
Loss steam tracing. PA deposit in Hopper, TE-5, 6, 7 and PLC Logic, 41 4 2
Low temperature Duct leading to high warning alarm. ; r 1 1
fomipiacass: pressure drop and
lower thermal oxidation
efficiency. (PA deposit
from underneath will go
out to stack)
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Deviation) E §, % g g E / Due
& é § I ’§ = Date)
Low firing rate at Low thermal oxidation TE-1, 3, 4, P-25 and PLC logic 3 2 6 2 - Plant operator to
Burner (BE-G1/G2). efficiency. unit will switch to Fresh Air check Bumer (BE-
Problem with Mode, if temperature is below | 3 | 2 [3 2 G1/G2) operation.
Burner (BE-G1/G2) 1425°F (773 °C). - Plant operator to
actuator. check natural gas.
Low pressure/ P-9 and PLC Logic, unit will 3-1lp 6 2 pressure on RTO inlet.
flowrate natural gas switch to Fresh Air Mode. - Plant operator to
inlet. visually inspect
Loss in thermal TE-1,3,4, P-25 and PLC Logic A 2 6 2 media.
oxidation efficiency Unit will switch to Fresh Air
of media due to Mode if temperature is below
damage or 1425°F (773 °C).
blockage.
Temperature sensor | Wrong reading on 3 X 3 2
fault. (Lower than temperature only.
actual)
TE-5/TE-6/TE-7
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= é § x ’§ 13 Date)
Low temperature PA deposit in Hopper TE-8, TE-10, TE-5,6,7, and PLC 2 2 a 2 - Plant operator to
from process. leading to lower logic, warning alarm. check Bumner (BE-
thermal oxidation G1/G2) operation,
efficiency. natural gas pressure
(PA deposit from on RTO inlet and
underneath will go out visually inspect
to stack) media.
Concentration | High High High VOC loading High temperature in
Concentration | from process. combustion chamber.
(Refer to high chamber
temperature)
Low Low Low VOC loading More natural gas Open more M-G3 and PLC 2 1 2 1

Concentration

from process.

needed to keep

combustion chamber

temperature consistent.

No safety

consequences.

logic.
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2 § g 'é ’§ &« Date)
Utility Failure Utility Failure | Plant power failure. | Both fan trip. Possible Burner management system. 411 4 2
high temperature at Hardwired logic.
Hopper. (fail close valve position)
P-6, P-10A, P-10B (Safety shut
off valves -redundant), PLC
logic.
Combustion Air Fan trip. | - Emergency UPC battery. 4.0 1 4 2
Possible high
temperature at Hopper.
Burner (BE-G1/G2) will 411 4 2
stop. Possible high
temperature at Hopper.
Possibility of Instrument 411 4 2
Air failure. Possible high
temperature at Hopper.
Process flow to stop. Control system is fed by UPS 411 4 2 - Maintenance on UPC
Possible high (E-190) and ATS (E-192) All the battery is required by
temperature at Hopper. | actuators will forced to home client/operator.
position using PLC logic.
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& & I
Short circuit in RTO Process flow to stop P-119, P-102, P-100 and P-103 | 2 2 a 2
panel. are fed by E-190 (UPS).
Others Others Others Steam leak to No effect, RTO can 2 1 2 1
process line. accept steam.
(7 bar, 170°C)
Not provide Equipment damage. Lightening to be installed. 11412 2 1
grounding Copper wire will be straight to
& lightning arrester. the ground.
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