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3.2.2 Job Safety Analysis (JSA)
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3.2.3 Failure Mode and Effect Analysis (FMEA)
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3.2.4 Fault Tree Analysis (FTA)

& ao Y S v cy - ' a £ A4 da X Y &y
Jwisnsiusdunsy Tnedaiuainmanisalireuwsananninsinduvseninduuainld lag
° e & 9 a cy S 9 v Y o a ¢
inusansaiiiduaamdnvesnsifiawanisaifewseuliidu Top Event udthludimsiesing
wign1salgeeduanaeg tngldinaianisfndoundunondendnnismenssnineilun1sinssimgain
Ha LiOWANWIAUANITAIAIRUINELURNIAINmg NSl peazls it Famgnisal 9 nilsenadianngain
wansalgesraiewmgnsalsiuiulnlidydnuyal And Gate WseenalanumNuNTsalgaslamgnisel
=% Yo o ¢ Y = N ] = ) N ¢ e &
nislilddaydnual Or Gate dflanvmnanimgnisalgessialudnseAunianimsiginingnisaiilu
awmssioly aundnagnunamaianuansainilugunsalladumaisenisujifnuredasunnges

= 1 ¥

wazaunsaudlulalviisendn Basic Event 39duan waiiiansanunsnisaivaudasiuniioguad wavi
RV

ad dy [ 14 ad .

ANTVUDUATIYAYIAS Fault Tree Analysis

'
=

1) fsandenmnsaiieusdimaiasierseintud Tnedessydouluanzveansiia
iy aoudt dunou $a90an Budy

2) fuuamAn1saindn (Top Event) lngfiansanainmanisaifiduaivgvdnveanisiia
wansaieuss fsamendndenanmsiamgdumamsaidesinnnimilsssdutuiu
10 il duvmnisaidesduier 1433 FMEA agmanzaundn)

3) yhmseneimaivguesmadaimg msaituinAeanmnsaideserlsting lneuananms
Ansziluguiuudadnvaimuiidiun 1iun Gate Symbol wag Event Symbol adluunigil

uHUH3 FTA

TOP Event

| 1
Fault Event Fault Event

Basic B
asic
Event
Event

anvudnasuAINLUannNy 81378UNTY waran mkInaaulun15VNaIU (89ANITUMNTY)




7 20

Gate Symbols

eee

ATUKUY

AND Gate

AUVAVAYE LRI

wan1salazinTulailefianvnainralemanisel

YoYTINAY

OR Gate

amglaanivnmile

wgn1sadaziiadulailiedanusainmenisalges

Tamnnisalgeenis

O@ awniiteuly

Inhibit Gate

¢ a X yy A 61 a A
L‘VWJﬂqim"ﬂgLﬂﬂGUUIWLﬂJ@LWGJﬂ']imﬁJ@EJNN@'UIGU

Event Symbols

[

¢
Nyl

e

VD

AIUNNY

Basic Event

¢ da Xyw
wisn1salNugAnuule

¢ 1 & P a = v o ¢
wnn1salgesiugiuietainduld Fansiuis
anugladaaunazudlalalaslidosiins
Amsrgsimanvasoly detluavgusnveanis

Wi Top Event

Fault Event

WMANSATARIIATIEsD

ca v ° ~

WRN1TARBIIINITIATIERIWANSalg oY

Wuawmesioly

Undeveloped Event

a 6 1

WAN1TUNgILA1Eve 0

Laila

a o

WgN1Talg0aNMIN1TIATIEIanva el

Lilduninavideyaativayy

External Event

s & [
LM@ﬂWﬁm%LUu{]ﬁ]'ﬂﬂﬂﬁﬁluaﬂ

¢ a A ) = &
LVW!ﬂqﬁmﬁiiuﬁqﬁﬂiaﬂf\]ﬁ]ﬁlﬂqﬂu@ﬂ SZIQLUua']L‘WGJ

Alanunsamuaursenntula

.
<
-
-

Condition Event

'
=Y

i sadniiReuluanie

¢ a X v 6 1 A
L‘VW!fﬂim'ﬂgLﬂﬂSUUIG]LﬂJ@L%G}ﬂqimﬂaﬂﬂwau‘ls{]

VLLAY

anvudnasuAINLUannNy 81378UNTY waran mkInaaulun15VNaIU (89ANITUMNTY)




i 21

Y <

8) Anrsimammuesvamsnitosmaiuieludn Swsiuanfidedenuitamging q ves
wnmsaiges q ARedudunananeudumaveseiesinsgunal wedesle sruuay
Uasads wiearuunnsey/Aanainvesujuiau Sefiodnugnisaldesfnaindy
winsaliiug1u (Basic Event) MiAntulfuazarusoudleld

5) Awnseilaglduaugll udnhuails dafemnnisaiiduaimlvinszilubuunsis FTA

LUUNIS1995 FTA

a

WUN/AT093NT/gUN T/ NTEUIUNITHAR/TURDUNITUTURN M. s e

WRANITNEN (TOP EVEND..ovvrrrrrcivecrrrersnecrrns LONAITUNGLAY. oo TP s e
= o &
BOPRUEVI NI TUTUL s
y . LRSS n1sUsziuAULEeS
UATIYNID | wmsng
v
Rl 4o & raunudasiyf dy o AU . .| AW
NAVINAYUAIUN . NADINUNY | {gna nagns | .
=
v FULII GEN

anvudnasuAINLUannNy 81378UNTY waran mkInaaulun15VNaIU (89ANITUMNTY)




N 22

Aa9g19mRN13al Reactor A 52100

Reactor A s1Uf

Reactor A frungigainll

|
A

Inlet Valve 183
gaiuniigeluReactor Reactor \HlaA1nt]

vl v"
liflureanuiann

Deluge System

| ‘ Operator laiila Valve
Deluge System

31l Valve Belleldls

Inlet Valve

Tsifunaeanetin

| Alarm
Deluge 1o Deluge System Tadiau (?perator
- i'laFusida Limauaues
ila Valve Alarm
Tai'le
A'?Lm Sensor LAt
laidia 134 mTemp
\ . [
Temp sensor Lida Operator Tida
Deluge 11a Valve Deluge \ila Valive
Sensor 1iy
hida Temp |
Alarm
Operator liieuOperator
Tinauaued
Alarm
A‘f”ym Sensor (@t
Taidia laifaTemp

aovudLasSIAINUaAN Y 9139UNY wazan I NEInaeXlUNSYINIY (89ANISUMNTL)




N 23

AaSUBUNUNL

1. 19N130I518639 AD Reactor A seilnuaueyinauuni

2. av9uan (Top Event) A Reactor A gaumaiigaiuly dauiwndieseiunug FTA (@
& (Top Event) o1afiunnnimiaaning)

3. Reactor A gaunigigaiuly Tannnatnvsnisalees 3 awmniuiu (AND Gate) Ao gl
adlu Reactor A uazliifitheaninain Deluge System waginlet Valve w84 Reactor ndnaag

4. nsendeniny “gamgiigdlu Reactor A” adlugesdydnual External Event (Juanugunilal

annsawnluladalifaailinsieiise)

[
o [ [

5. nsonveondnu “lufiuneenuiain Deluge System” asludesdayanwal Fault Event (Ao9
WATILIImAN S0l oeRaly)

6. nsondamdy “Inlet Valve ¥83 Reactor \UnAted” atludasdydnual Fault Event (Fas
IAszLNsaidessialy)

7. wpnsaflaifithesninain Deluge System fianvnainvnnisaides 2 immnisal nnisoila
mamsaﬁuﬁﬂ (OR Gate) fio unashneuenlisenh 3o Deluge System lsiiUa Valve

8. nsendomnu “uwdwnmeenldsnein’ adluvesdaydnual External Event (Fuaanugdia
muaulilly Fdlidediiasziisio)

9. nsentemIN “Deluge Systemlaiiln Valve” asludesdyanual Fault Event (AosiiAsizsi
winnsnigesall)

10. winn15al Inlet Valve v84 Reactor WaA1eag anunaininanisalges 2 ingn1sal
mansallaimnnisainia (OR Gate) Ao Operator lailn Valve 130 Inlet Valve (dealalls

11. nsandaA1u “Operator ldUa Valve” aslutosdyyaneal Fault Event (fositAs18Wm
wign1saidessoly)

12. nentann “Inlet Valve @eUnlila” aslutosdaansal Basic Event (@ansaunlaulaunad
Lifeslinszimmgnisaldesnaly)

13. dmSuimnnisal “Operator linauauas Alarm” Aazyitauiinnsanuwdaiuinliausy
Ainsresineldluvaesd doamdoyaifisiiu Tnsondenin “Operator liinsuauos Alarm” adluzos

L2 6

feyanwal Undeveloped Event (Fosmdayasisifisudidiuninsieviseluliudiasa)

Tnfiunisiasisiseluauluiian arvanvesdudydnual (Tree) Aaallu External Event

38 Basic Event 11U 19u Sensor \dy lalingaumgd

anvudnasuAINLUannNy 81378UNTY waran mkInaaulun15VNaIU (89ANITUMNTY)




i 24

A0819 FTA

WuA/P3893n3/gUnsal/nszuiunsnan/dunsunsuinnu

WRANITAUNAN (TOP EVEND..ovvverrrrvvcrrrecnicrresennen LONANTVHNUAY. e UM
ABARUETIIITUTUL e
} . UIASANS N1sUTTIUAMULEYS
JUATINTD . UININT
AR AruAulasiy
A g o X dy o AU . .| A
HaTLAAYUAINNT i NARWIUINY | Tgna Nadng |
niiag JULTY BER

- Sensor 1@y | Deluge System

[

LiTngaumadl | 1dda Valve

e Inlet Valve

il vinlA
aUNANYUAY
9 Y Y
AUNTENWNANTT

S2LUA

anvudnasuAINLUannNy 81378UNTY waran mkInaaulun15VNaIU (89ANITUMNTY)




N 25

3.2.5 EVENT TREE ANALYSIS (ETA)
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3.2.6 HAZOP (Hazard and Operability Study)
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Guide Guide
Parameter Deviation Parameter Deviation
Word Word
More High Flow Rate More High Level
LEVEL
Less Low Flow Rate Less Low Level
None No Flow High Reaction Rate
More
FLOW Reverse Reverse Flow High Reaction Extent
REACTION
Loss of Containment Low Reaction Rate
Less
Other Than Flow to Wrong Low Reaction Extent
Location Loss of Instrument air
Loss of Nitrogen
More Hish Temperature
TEMPERATURE SERVICE/ Loss of Eletricity
NO
Less Low Temperature UTILITIES Loss of Cooling Water
More High Pressure Loss of Vacuum
PRESSURE
Less Low Pressure Loss of DCS/PLC
More High Concentration | pyURGING/
COMPOSITION NO No Purging / Inserting
Less Low Concentration | INSERTING
PHASE More Additional Phase More High Agitation
CONTAMINATION More Contamination Less Low Agitation
AGITATION
CORROSION/
More Corrosion / Erosion NO No Agitation
EROSION
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A19819N15bM1519 HAZOP
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3.2.7 What - if
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