The World’s Best PHA Software

LEADER 2015

,_\'_ o ST - ")

e World's Best PHASe@ffware
for Microsoft® Windows©

MOC Reval s ABS Consulting

HAZOP Checklist

from the world’s leading PHA consultants



Comprehensive Program

d Chilorine Unloading and Blowdown (MOC-14110) - LEADER 2015

File Edit Tools Worksheet MasterLists LOPA Reports Window Help 9 (| Hf E [ [ab[%b[A]

@ toxic hazard

= Ewd 1 chlorine railcar =« ) - ‘
4 T 3 1 High level il Master List: Sections kdl HAZOP Worksheet: 1 - chlorine railcar o || =] 2R
TR 2 2 Low level All l Causes l Consequences | Safeguards | Action Items l Ol Team Members &Di »
w ----- 2 3 High temperatL Data to get from Library: D Causes D Consequences D Safeguards Ttem Deviation
..... D 4 Low temperatu Mo. |Highlight Method |Type Mame Description 1.9 Loss of containment
Q‘e ..... D 5 High pressure Click here to add a new Section - -
_____ D 6 Low pressure 1 Green  HAZOP  TankfVessel chlorine railcar Chlorine railcar d No. [Link Eflfr — e
ﬁ' ..... D 7 High concentra 2 Blue HAZOF  Line/Fipe compressed air system Compressed air system for unload : c S ."_EI Ehg - =
5 3 8 High - 3 Yellow HAZOF  Ling/Fipe chlorine liquid unloading line Chlorine liquid unloading line w3 Florrosllon;l’erosmnt i
= KICOnCE a 4 Orange HAZOP  Heat Exchanger _chlorine vaporizer Chlorine vaporizer, induding chlor] | @ ame |mp|ng|l2men . =
v/ I el Loss of contai 5 |pifk  HAZOP  LinefPipe . . ping, or seal failure
B 2 compressed air sy E HAZOP 48 Risk Matrix: Safety (=10 | > aintenance
&~ | 3 chlorine liquid unlc 7 HAZOP [ fect
: : e giling to close or inadvertently opening a valve to the atmosphere (e.q...
B0 4 chlarine vaparizer M atris: Matrix l ] tamthidansilad
----- 2 1 High level +] Master List: Action Items P equence Matrix |5 L R
L ..... . - Single ) "
2 2 LFIW level M aster List l T_l,lpes] 51-Single injuryg 53-Single |54 - Multiple here to add a new Consequence
----- 2 3 High temperatt Chiorine Belease Safety first-aid requiring severe E release of chlorine from ruptur... Rele... 55 L1 L
Y 2 4 Low temperatu Mo Refs Action Equipment 0 amage injury physician's imjuries dy release of chlorine from a rup... Rele... 54 L2 MH
,VL‘" _____ J 5 High pressure : Cick here 1o ad Production Downtime care dy release of chlorine from a lea... Rele... 52 L3 L
- - M - Mot
,[\J__ ----- ) 6 Low pressure _ Rec3l 5.9 Consider provid Dl'ciurcooﬁ En C- desirabloe =
= wm Rec3? |6.2,9.2, 10.8... | Consider provid annual basis | Acceptable | Risk control
{I_, £ Rec33 1.6, 4.6 verify that all o (or more | with control [ME&SUres to
L chlorin ConsequenceText:  » = Rec 34 L7 verify that oper often) PR Comment
%.. railcar Release of chlorine g L3 - Could A- N - Mot o add a new Safeguard
-High through the railcar o Open2 |1.3,2.11,3.12 |Verify that ade occur mdndck - B d:f:fab‘e‘;l air kit P
pressu relief valve; toxic O ‘Open3 | 1.4, 3.8 Verify that the several Nori Acceptable | Risk contr ) ) -
<:I hazard <t OEen T 1o Ueri?y that the N f o times during | contrel ey ) meag:resto d u\:arnlng flag to prevent impact by a mini-engine ... 1
pr == ) aunt- b = = =
d Open7 | 1.8,3.11 uerffv ﬂlwat bac_k EEE:: €] Master List: Team Members [i= || = |[eE3a] frequired, induding isdlati...
I ﬂur Master List: Drawings Count-| Master List  Participation e railcar valves while unlo...
I | 5 st 5 he area
= -
5 M aster List ] Associations] T_l,lpes] Loviest ! - 2 3 - g - g - € N = —
R I—L chilarine compressed | chlofing chilarine chlorine gag | Step 4 Step Responsibility
OWET railcar air system | liquid vaporizer | supply line = ew Action Item
o Type Ngmber Title S Se ﬁ:;oadmg |t30|a‘:1lfa0h erators of the potential for ... D. Woodward -
= Dra Eh;hﬂe;er‘;Da; 15 Chlorine Unlg Her p svstem for the urloading ar.. K. Grady
chlorin ConsequenceText: = Dra D.20.03.P.001  Bleach Plant Kathryn Grady water deluge 53‘5“3"“. in the ... =
railcar Large release of =1 Proc... SOP-03-001 Chiaring Unld Alex James the use of heavy equipment... M. Samuels
- = oo ) ) )
o e v O |proc... SOP-03-002  Chlorine Railcar Blowdod [ M2r0us Samuels - C:lolz'ne demmln syiio:em e
o ruptured railcar; Era——— — — = = = = igh pressure alarm for eac...
toxic hazard Proc... SOP-03-003 Switch Chlorine Vaporizg | ¢ UL} r .gL P " . e . 2
10 |rhlnrin Cnneem enreTeyvt:

World-class PHA software integrated with Microsoft® Office
JALEADER




| E g Line [
. 4 L . s FMEA Worksheet: 5 - FMEA of a pump
e All the analysis methods || F-4d 1 HAZOP of a line
=10 1 High flow I Root Causes ] Effects l Safequards | Actic
you need for a (W) ' 2 Low/no flow ftem | Faiure Mode
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Complete sets of topics
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HAZOP deviations, what-if
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and failure modes at your
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User-friendly Worksheefts
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HAZOP Worksheet: 1 - chlorine railcar

All lCausesl Consequences Safeguards Action Items

l aﬂ Team Members & Drawings

Section Notes

Deviations l

19

Item Deviation

Initiating Event
Loss of Operator failing to
containment dose or

Initiating Event Type
Operator Failure (to 1E-2 100
execute a complete,

Frequency |Opp/yr | IE Comment

Typical per-opportunity value for operator
failure to execute a complete, routine

inadvertently routine procedure; procedure assuming operator is well trained,
opening & valve to  well-trained operator, unstressed, and not fatigued. This value
the atmosphere  unstressed, not needs to be adjusted, multiplying it by the

Enabling C... |ECProb
Time atrisk 0.1

(e.g.,avalve ata fatigued)
hose connection)

number of opportunities per year. Then,
this comment should be revised.

No. |Link |Cause
Click here to add a new Cause

Layout maximizes usability
Multiple tabbed views
Highlighted to match P&IDs

S 1 Clorros.ion;_’erosion :
X|Mo. |CBC Link |Consequence IP |PP |FP |Matrix S UL UR L R PL PR . |<
_ : UIC onorre
1 o Large release of chlorine from ruptured railcar; Releas: 55 1E-1 - 1E-1 1E-1 - RAL -~ 1 1
toxic hazard . . CARS / i \ A A
g £ o Steady felease _of chlorine from a rup New Deviation Ctrl+ N 1 MH -1 MH n G V I O T | O n | | 8 8
o connection; toxic hazard \
E 3 o Steady release of chlorine from a leal Duplicate Deviation 1.9 Ctrl+D [ B 1E-1 [ (X_) ()()
=1 connection; toxic hazard .
Convert Deviation 1.9 to page per cause
g . .
w
: x Adjustable font size
O 53 Copy Ctrl+C
I Paste Ctrl+V
e WordWrap on/off
[X[No. [€BE | safequard 7% Delete ht P... |PFOD Co...
Click here to add a new Safeguard
Select All Ctrl+ A
1 [0  Chlorine repair kit i i .
| B e | o Customizable columns
3 [0 Limited vehicular access to area = R
- 4 [ Maintenance /operator response as require B Customize HAZOP Worksheets
® 5 [0l Operator periodically monitoring the railcar LOPA Columns Visible Chrl+L
% [ [0 Personal protective equipment in the area L . .
27 [ Plugs installed in all chlorine valves to the & a Send Consequence to LOPA R IS |< rO n |<I n g WI -I- h
o ) ] -
w 8 [ Relief valve on each railcar for mitigating re| Send Consequence to LOPA (Excel)
9 [0 Supplier maintenance of railcars . L3
10 [0 Vvideo monitoring of the unloading area Edit Publish Settings for HAZOP Worksheets... ‘ USTOI I I |ZO ble | I IG Trlxes
_.EI Publish Worksheet with Current Saved Settings
= : Publish LOPA sheet
ﬂ Mo, CBC Type Action Respo... |IL..|P. |PFOD Comm...
Click here to add a new Achion Ttem ‘ O U S e — b - C G U S e O n d
Recl o Recommen Consider warning operators of the potential for overfiling a tank car because of a D.
vaporizer shutdown soon after a new railcar is connected to the unloading system Woodwar
o Rec 4 o Recommen Review the drainage system for the unloading are, and identify the areas that may be K. Grady
= affected by a large chlorine release C O n S e q U e n C e - y_
@ Recs o Recommen Consider providing a water deluge system in the unloading area to help mitigate chlorine
= releases from the railcar
% Recé o Recommen Consider prohibiting the use of heavy equipment (g.g., cranes) in the unloading and M. < O n S e q U e n ‘ e I I I O e S
= vapaorizing area unless spedial precautions to prevent equipment damage are enacted Samuels
& Rec7 o Recommen Consider instaling a chlorine detection system in the unloading and vaporizing area to help
detect chlorine releases {espedally at likely release points)
Recd [0 Recommen Consider providing a high pressure alarm for each vaporizer
Open 8 o Open Item Verify that periodic maintenance and inspections are being performed in accordance with M. ([ ] | I I O r ‘ O p y p O S e
Chlorine Institute recommendations Samuels
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Efficiency Tools

dl HASOP Worksheet: 1 - Chlornine railcar

All lCausesl Consequences l Safeguards l Action Items l .Jﬂ Team Mg

Item
1.1

Deviation
High lewvel

Initiating Event Initiating Event T... | Freque... | Opp.

g Ma.

1
2

Causes

Link |Cause
high conc

concentration

dcid corozion caused by a high concentration of water

Acid corozion caused by high concentration of water

Acid corozion resulting fram a high concentration of water

High concentration of organic contaminants - Compressed air system
High concentration of water - Chlarine railcar

e AutoType

e ShortHand

e AutoCorrect

e AutoSearch Picklists
e L[EADER Links

A4 Edit AutoText

AutoType

IJze ShortHand

.ﬁ.ub:ul:u:urrect] Load/Save File ]

ShortHand

Shorthand
dick to add ShortHand
deg

degC
degF
degrees
dept
devm
devsample
devsd
devsu

efv

frs

faurl

furm

Complete Term

o

=

DF

-]

department

Deviation during maintenance
Deviation during sampling
Deviation during shutdown
Deviation during startup
excess flow valve

ethylene oxide
(environmental permit issue)
high flow alarm

high-high flow alarm

low flove alarm

m

low-ow flow alarm

flow control valve

flow indication

Release of flammable material; fire
hazard potentially affecting a large area

Release of flammable material; fire
hazard potentially affecting a medium
area

Release of flammable material; fire
hazard affecting a small area
Release of flammable material;
firefexplosion hazard potentially
affecting a large area

Release of flammable material;
fire fexplosion hazard potentially
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Full Reports Published to Word

# Publish to Word Wizard S 1

BUSDEIES CONTIENTLAL

BUSINESS CONFIDENTIAL

Select the type of report to publish to Word.

Table4 List of Analysis Sections

No. Type Name Description Desig
Action Items List Frajeri K. 2008
5 i 1 Tank/Vessel Chiorine ikar CHLORNE RAILCR Reeive 50
Sections List ) pressuri=(
Team Members List chiorin=
Drawings/Procedures List . )
FLI" I'EpDI't 2 Lire/Pipz Comprs=d air sysem COMPRESSED AIR. SYSTEM ::lﬁrdrlz A af i Cldarive i ﬂ|’.“1".‘, i
o) PN —
- - - 3 Lire/Pips. Chlorine unlaading lire CHLORINE UNLOADING LINE T;anst}: d
Action Items with Related Scenario Details thehg
Distinct Safeguards with Related Scenario Details
Risk Ranked Scenarios
4 | HeatBrchanger Chlorine vaparz=r CHLORINE VAPCRIZER Vapore o
Lrair Ea o
5 Chiorine gas supply lire %or | CHLORINE GAS SUPPLY LINE | Deliver dhh
bleaching inz A FOR BLEACHING LINE A blaach pro
& Sty ht-guide- Step4: Verfy raila STEP 41 Ve the fie p——
Pl s Verby el ey | Savone i & ohoos o Anprtm A
empty (chedk sarings) and Pz Pl Sl
[ | iﬂrﬂimukwsmdb & ik Proce

sy T

Cancel e Rk

No: 1 CHLORIERALCAR Table 3 Analysis Recommendations
Drawing: D.20.03.F.100.17, D.20.03.P.001, Procedure: S0P-03-001 = = T = i
o. ecommendation esporsil
Item | Deviation Causes Consequences Matrix | 5 | ML[ MR Safeguards Action Tter|
1.1 | High level Railcar overfilled by supplier High pressure (linked to 1.5) Good suppiier loading practices | Rec 1. Consider var| 1 Consider warring operators of the potertial for | D. Wooduwa
operctors of the pot overfiling a tank car because of a vaporizer
Reverse flow in the chioine DOT regulations to allow lling atank. shutdowin soon after 2 new railcar s connected to
: ! overfiling atank ca the unloading system
unloading line soon after a suffident head space for of o vaporizer shutth
new railcaris conneded to the thermal expansion of liquid rter o newr ralcar 2 | Considerproviding waming sigrs on neatby plant | D. Wooduar
unloading system (linked from chlorine to the unloadin air connections that remind operators not to use.
g 59
33 lant ai for padding chloring raicars
) Tank car weighed when L padding dLEADER
Misdirectsd flow to the idle recaived 3| Consider using nitrogen instead of airtopad the | K. Grady
railcar from the chlorine: railer _
unloading line (f the idle TroTme Tt
railcaris already full) (linked 23 Rever:de flow
Compressed air
system
12 | Lowlevel Mo consequences of interest 4 | considerinstaling a chlorine detection system in | K. Grady 12/31/2005 Unresolved Under review 13 Lossof
13 | High External fire High pressure (inked to 1.5) Concrete crossties on rail spur | Open 1. Verfy that the unloading and vaporiding area fo help detect containment —
chlorine releases (especially at likely release Chiorine railcar
temperature. fire protection equip)
High ambient tamp erature Dike praventing any located at the unloa points) 211 Loss of
;umhushbh\s stp'\‘l\td r‘macrlw e
rom reaching the unloading Compressed air
rack area system
14 | Low Flashing of chlorine while using | Potential brithe fracture of Open 2. Verfy that 5 Review the drainage system for the unloading K. Grady 12/31/2005 | Areastobe Resolved Under review 19 Lossof
temperature | the educor in the piping, resulting in a loss of chlorine handling eq d LEA[ gre,and derty th ares hat may be offetsd identfied ceninmert —
neutralization system to dear | containment (linked to 1.9) can wiithstand auto by 2 large chiorne release Chlorine raicar
the chlorine from the line of chlorine 6 Consider prohibiting the use of heavy equipment | M. Samuels 12/31/2005 | Develop poliy Resolved Policy being 19 Lossof
(e.9., ranes) in the unloading and vaporizng drfted containment —
15 | High pressure | High level with subsequent Potential loss of containmert Open 3. Verfy that ares unless spegal precauions to prevent Chlorine raicar
liquid thermal expansion {lirked to 1.9) maximum air compressor Zqupment damage are enacted
(linked from 1.1) - discharge pressure s less than 2.11 Loss of
elease of flammable material SJE st | F7 | containment —
225 psig. IF the air compressor e ar
High temperature (inked from could force the relief valve on Pl
- 2 chrine racar £ open, 7| comsid thef f calbrati M. Samuek 10/33/2005 | Update calbraton | Resolved 20 High
b Ging o ik rsiderincreasing the frequency of calbrating | M. Samuels pdate calbraton | Resolv ig
‘[’;”':;"tnt::zg;‘“';ffés:ﬁtw high comdeTpovAng e e the dew point analyzers and protibiting the use of frequency in wor concertration of water
the air compressor vihen its maisture anayzer is ordersystem — Compressed air
contaminants (iinked from 1.7) LEADER Macros not working system
High pressure - Compressed | ‘ # i 8 Enforce safety requiremerts for wearing proper D. Woodward 9/30/2005 Train all affected Resolved 2.11 Loss of
air system (linked from 2.7) Reformat Tables s Format for taking handwritten notes respirator protection whie personnel containment —
g connection/disnnecting railars Compressed air
High pressure - Chloring Manipulate Columns r Remave vertical border lines system
vaporizer (finked from 4.5) =
Modify Column Headers Prevent row breaks across pages LEA DER 3
AutoFormat Text 4 Fix deviation breaks across pages d
Copy Intelliscribe Lists - » Add bottom border to each page T
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Advanced Data Analysis

&% Search Utility - [Topics and Consequences : Select Query]
__I-"j File Edit Insert Records Window Help pe :

ETe.am Drawings Sections Deviations Causes Consequences Safeguards Actions | DevsWithoutData CausesButNoConsegs ConsegsButhoSGs SpecificConseqWithoutSpedficsG  AuditCBCAssoC E

7 Fitter By Selection @’ Filter Excluding Selection Vg Filter By Form ‘% Remove Filtter/Sort ‘El il 3 Find... 2 3¢ Replace... H

Location [ No| Conseqguence | Matix | 8 [ML] MR | UL | UR | PL |
3.12 Loss of containment - Chlorine 1 Large release of chlorine to the atmosphere Release (55 F2 LM Fa H
unloading line
1.9 Loss of containment - Chlorine 1 Catastrophic release of chlorine from a ruptured railcar Release |35 F2 LM F3 MH
railcar
1.9 Loss of containment - Chlorine 2| Steady release of chlorine from a rupture connection Release 54 F3 LM F4 MH
railcar
2.3 Reverse flow - Compressed air 3 Potential violess ; I orimee aed in Release (54 F3 LM F4  MH
system the air systen Search l_llitv
3.6 Misdirected flow to the idle chlorine | 1 Excess chlori. ¢:\_..\Chlorine Unloading and Blowdown.ldr Release '§3 F5 MH F6 H
vaporizer - Chlorine unloading line resulting in a
4.3 High temperature - Chlorine 2| Exothermic re -er Release |S3 |F& MH Fa MH
vaporizer and potentiall:
3.5 Misdirected flow to the 1 Excess chlori Release 33 F4 LM F6 H
neutralization system - Chlorine atmosphere if
511 Loss of containment - Chlorine 1| Medium relea Release 53 F4 LM F& H
gas supply line for bleaching line A
5.5 Misdirected flow to bleaching line 2 Potential med Release 83 F4 LM F&a VIH
B - Chlorine gas supply line for
3.4 Misdirected flow to the idle railcar - 1 Small release Release |53 F3 L F6 H
Chlorine unloading line
211 Loss of containment - 1 Rupture in the 1ay | Release |S3 |F3 L Fa MH
Compressed air system result in a me
3.6 Misdirected flow to the idle chlorine 4/ Unexpected c Release |S3 F2 |L F4 LM
vaporizer - Chlorine unloading line vaporizer and
4.9 Tube leak or rupture - Chlorine 1 Medium relea [ Help ] l = ] Release |53 F2 L F3 L
vaporizer
2.3 Reverse flow - Compressed air 2| Potential medium release of chlorine to the atmosphere through the air system Release |53 F2 |L F3 L
system
5.5 Misdirected flow to bleaching line 1 Overchlorination in bleaching line B (small release of chloring) Release |52 F5 LM F6 | MH
B - Chlorine gas supply line for
5.1 High flow - Chlorine gas supply line 1 Overchlarination in the bleach process and a small release of chlorine Release 52 F5& LM F& MH
for bleaching line A
4.3 High temperature - Chlorine 1 Accelerated corrosion Release |32 F&5 LM F6 | MH
vaporizer
1.9 Loss of containment - Chlorine 3 Steady release of chlorine from a leaky connection Release 52
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Action Item Manager

Z§_| Action Items

L]
e Track act
rOC OC Ion PHA of the Chlorine Unloading and Blowdown System Last Meeting: 1/1/1900
. Plant: Pulp Mill Site: Anywhere USA
items from ST —
. Consider prohibiting the use of heavy equipment (e.g., cranes) in the unloading and vaporizing area unless special precautions
I I |U|T|p|e to prevent equipment damage are enacted
ject
| | | 8312012 | |Develop policy Palicy being drafted
° F-l _I_ d _I_ M. Samuels NIEEEET
lHTer ana sor :
. Resolved [« | 8/10/2012 |5
by Ony fleld 4 GiTEh I 4 Consequence - |Matrix =} |[£ = [L - |L = |M=|M=|F«|F=
1] 5u Mo Tu We Th Fr 5a |Catastrophic release of chlorine from a ruptured ra Release 55 F4 |[H F4 |H F4 H
1. 1 2 4 |Steady release of chlorine from a rupture connectic| Release |54 ([F4 MH (F4 MH |F4 |MH
R o 5. 6 7 8 9 11  |Medium release of chlerine Belease |[S3 (F6 |H F4 LM
[ Prln'l' Or e—r'|0|| 3| gt e il Release |55 |F5 |H |F2 |LM
5 Action Items Manager B (S35 MR 5 1L
Summgry Or 1. RBelease |S2 [F4 |L F4 L F4 'L
2. PHA of the Chlorine Unloading and Blowdown System | | B
Hazard review of isostripper addition to the HF Alky unit ke celeci=d LR e

Example Hazard Review
| Femove selected project |

defail reporfs ===

Share action
ifem database
across network

Record: |

(Cirl+dlick or
Shift+dick to
select multiple)

Add a project... I

PHA of the Chlorine Unloading and Blowdown System
Hazard review of isostripper addition to the HF Alky unit
Example Hazard Review

I I
| |

Recommendati( | [ ]
D. Woodward [+ | Resohved ||
Before [ || 09/30/2012

L =]

View Action Items...
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PowerPoint Presentations

——————— S — ——
(o [ 5 7 Chlorine Unloading and Blowdown Outline.ppt [Compatibility Mode] - Microsoft mn& X
e
-’ Home Insert Design Animations Slide Show Review View (7
= % =] tayout ~ — =gzl ) = 44 Find
] = 2] || 9= =-| 4 i |
53 o= Reset 3 23c Replace ~
Paste New c S = = = =2 Shapes Arrange
& Slide ~ % Delete U e e =N B | > & 4 lg Select ~
Clipboard ™ Slides Font Paragraph Drawing Editing

Slides " Outline

.~ Chlorinerailcar

High level
Low level
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e
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fadigease
e
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[

S Mmdrocted flow ts the roralsaten avatom
B Madreted flow 0 e de core vasome
7. Figh torprate

High temperature

Low temperature

High pressure

Low pressure

High concentration of organic contaminants
High concentration of water

Loss of containment
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Click to add notes
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Create @
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Change Management & Trackin

A Master List: Changes o =

Changes

Name Description Date

MOC 06-37 MOC 06-37 relief valves added to vaporizers 02/01/2006

BUSINESS CONFIDENTIAL

-
A) Summary of Changes

Click Publish to create a detailed change report...

Summary of Changes

irhe following changes were made between 'PHA' and 'MOC 06-37:

Sections that were edited:

HAZOP - 1. Chlorine railcar,
HAZOP - 3. Chiorine unloading line,
HAZOP - 4, Chlorine vaporizer

The Recommendations Master List was changed

VAPORIZER
Causes Consequences Matrix s uL UR ML | MR PL PR Safeguards Adtiion
i,. |'\ Items
High pressure {linked
4.5)
Tube leak or rupture
(linked to 4.9)
Publish | Low temperature - Tempersture indicaton | Rec 21
Chlorine gas supply line and low temperature .-{ Deleted:
forbleaching line & alarm in control room Rec2Z | _.-- Open 10 1
(linked to 5.7) for the vaporizer that is
indicated by the
selector switch
High level {linked to
4.1)
High pressure - Local pressure . __’_,.-{Delehed:Recz‘} ]
Chlarine railcar {linked indication
o 15) Relief valve on tube

side of each chlorine
vaporizer to protedt
against
ovepressunzation

Potential damage to
the vaporizer if isolated
from the relief valve an
the chlorine railcar
(linked to 4.9)

4.6 Low pressure

Operator using the
neutralization system
eductor to remove
chlorine from the
vaporizer

Potential vaporizer SE 52 F5 LM F5 LM F1 L Open 4
collapse during chlorine
evacuation through the
eductor in the
neutralization system,
resulting in a small
release of chlorine
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LOPA and SIL Evaluation

'E3] LOPA Wizard

o LOPA12 Worksheet: 3 - LOPA 2121, Release of process material: fire/explosion/toxic hazards E@

e LOPA Wizard

‘ Impacts ] Existing Protections ] Recommended Protections ] _.ﬂ Team Members & Drawings _|L
1 E Itemn Scenario... | Scenario Initiating Event | Type Frequency | IEComment
S C re e n S S C e n O rl OS 3.1 2.12.1.1  High pressure DUE  Level control BPCS 1E-1 Used typical value for a BPCS
1 TO Gas blowthrough valve opening  Instrument Loop instrument loop failure
b G S e d O n rI S |< due to low levelin - too far Failure
accumulator

° RO”S Up Complex, | X[ Mo. [Link [impact IP |PP|FP Matrix |5 UL [UR |L |R |PL |PR

. Click here to add a new Impact

| | n ked HAZO P 1 Release of process material; 5 54 1E-1 - 1E-3 M 1E-4 &

53 LOPA Wizard

scenarios

* Helps comply with
ISA S-84
requirements

e Implements the
CCPS LOPA
approach

e Provides lookup

Select Risk Criteria and Candidate Protection Layers

Limit scenarios based on unmitigated or mitigated risk rankings. Choose whether to indude related
safeguards and/or action items as candidate protection layers.

Only indude scenarios ranked with these risk matrixes:
[d|s: Safety
O: Operability
E: Environmental [ YELLOW risk cells

rOnly include scenarios ranked in these risk cells: —

[] RED risk cells

[] ORANGE risk cells

IPL Type PFOD PFOD Comment

Use these risk rankings:

—Candidate protection layers to indude:
%) Unmitigated

) Mitigated

Human response (10 1E+0  Used typical value for human response

min available) with 10 minutes available for response;
notification is independent of initiating
event and other IPLs, and operator
training includes required response

Mot independent of operator respanse

Safeguards

Action Ttems

Cancel

IPL
TO b | es fo r 3 Relief valve sized for gas Relief device 1E-2 Used typical value for a relief valve or
blowthrough scenario rupture disk in dean, non-corrosive

frequencies and
probabilities

e Provides summary
of IPLs and SIL
requirements for all
scenarios

service; assumes maintenance per
industry standards

Existing

Mo, Type |Protection IPL Type PFOD PFOD Commernt
Click here to add a new Rec...

el l I loop to stop flow SIL-15IF - i' lodk
and prevent gas blowthrough

Basic process control system; automat
Human response (10 min avalable) Human response with 10 minutes avai
Human response (40 min avalable) Human response with 40 minutes avail
Passive Passive device (e.q., a dike with good

Relief device ture dlsk Ef'fectwer
Sl -2 SIF SIL-2 interlodk |ndependent of other in
SIL-35IF SIL-3 interlock independent of other in

Recommended Protectio|»{
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