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Key Points m

 All MoCs require process safety review
 All changes require process hazard review screening
* All process changes require HIRA/PHA
 All mechanical changes require M| assessment

 Skilled, trained functional representatives must:
* Review and approve all process safety screenings
 Lead all process safety hazard reviews
« Complete mechanical design and maintenance assessments

* Apply the same HIRA methodology to changes of all sizes
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Terminology

P SN This talk/paper:
/ . Process Safety Review = Process Hazard Review

. ‘ Hazard Identification and Risk Assessment (HIRA) =
] Process Hazard Analysis (PHA)
HIRA = PHA

Mechanical Integrity
Review

Process Safety Reviews

undeword
edure PHA

Quantitative Ris
Fault Tre =\ Assessment
Analysis (QRA)

(FTA)
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Part of the Problem. ..

Regulatory and guidance language?

* Potential misperception that HIRA/PHA only
applies to full plant process hazard review
studies or large projects
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Steps
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require
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Do we
require

Process

Determine all MoC review requirements:

1)
2)
3)
4)
5)
6)
7)
8)

Process safety review
Personal safety review
Technical review
Environmental review
Operational review
Maintenance (IM&T) review
Regulatory review

Other
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Do we
require

Process

Determine all MoC review requirements: Yes
1) Process safety review

2) Personal safety review

3) Technical review

4) Environmental review

5) Operational review

6) Maintenance (IM&T) review

7) Regulatory review

8) Other

\\
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Determine all MoC review requirements: Yes

1)
2)
3)
4)
5)
6)
7)
8)

Do we

require
MoC?

o

Yes
Process

Process safety review
Personal safety review
Technical review

What

Environmental review
Operational review HIRA type of
Maintenance (IM&T) review reqld HIRA is

Regulatory review needed?
Other
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Do we

require
MoC?

o

Yesyy

Process

Determine all MoC review requirements: Yes
1) Process safety review

2) Personal safety review
3) Technical review What

4) Environmental review

5) Operational review HIRA type of

6) Maintenance (IM&T) review reqld HIRA is

7) Regulatory review needed?
8) Other

HIRA method as per company protocol ‘\ﬁ Alm;%i >>>>
quq rdS3] Apply same method to all process changes 5[}:\' |ChemE Mo



Determine all MoC review requirements: Yes

1)
2)
3)
4)
5)
6)
7)
8)

Do we

require
MoC?

Process Safety Review Options /
Requirements:

o

Yes
Process

Process safety review
Personal safety review

Technical review What What is Standard HIRA

Environmental review .
Operational review HIRA type of size and

Maintenance (IM&T) review req'd HIRA is scope of
Regulatory review needed? change? Small scale HIRA

Other (Mini HIRA)

HIRA method as per company protocol KWV Ag@{é D))
quq rdS3] Apply same method to all process changes [ ) |ChemE Mo
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Determine all MoC review requirements: Yes

1)
2)
3)
4)
5)
6)
7)
8)

Do we

require
MoC?

Process Safety Review Options /
Requirements:

o

Yes

Mechanical Integrity
Process focused hazard review

Process safety review
Personal safety review

Technical review .
Environmental review What What is Standard HIRA
Operational review type of size and

Maintenance (IM&T) review HIRA is scope of

Regulatory review needed? change? Small scale HIRA

Other (Mini HIRA)

HIRA method as per company protocol KWV A%VEAN’{;Q ®>>
quq rdS3] Apply same method to all process changes By X |ChemE P
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Determine all MoC review requirements: Yes

1)
2)
3)
4)
5)
6)
7)
8)

No process safety
Do we § hazard review required

beyond completing the

require PSR Screening Form

MoC(C?

No

Process Safety Review Options /
Requirements:

o

Yes

Mechanical Integrity
Process focused hazard review

Process safety review
Personal safety review

Technical review .
Environmental review What What is Standard HIRA
Operational review type of size and

Maintenance (IM&T) review HIRA is scope of

Regulatory review needed? change? Small scale HIRA

Other (Mini HIRA)

HIRA method as per company protocol 5.\& AﬂvEAm §>>>
quq rdS3] Apply same method to all process changes 3[Z:\' |ChemE Mo



No process safety
p— ONLINE FORM - -
Do we S . hazard review required

s beyond completing the
i No s e
require ', 1) Process Safety Review: PSR Screening Form
Y er, & Complete Process Safety
OLl: ’.—"0 Review Screening Form g FORM
4"’ (for all MoCs) On- No Process Safety Review Options /

Requirements:

Yes

Mechanical Integrity
Process focused hazard review

Determine all MoC review requirements: Yes
1) Process safety review
2) Personal safety review

3)  Technical review What What is Standard HIRA
4)  Environmental review .

5) Operational review type of size and

6) Maintenance (IM&T) review HIRA is scope of

7) Regulatory review needed? change? Small scale HIRA
8) Other (Mini HIRA)

HIRA method as per company protocol ‘\ﬁ A%VEAN’{;Q >>>>
quq rdS3] Apply same method to all process changes 3}'\' |ChemE R




Process Safety Review Screening Form

* Process Safety Screening Form

example sections:
_] OUTSIDE/OFFSITE/ONSITE SITING ISSUES ] x
_] HIRA SCENARIO CAUSES/CONSEQUENCES g *
_] HIRA SAFEGUARDS/IPLs g
] PROCESS CHANGES ’
_] MECHANICAL CHANGES
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Process Safety Review Screening Form

* Process Safety Screening Form
 Dos and Don’ts . . . PROCESS CHANGES:

JI Do ask questions regarding physical properties and

characteristics of the change

Do not ask if the change is introducing a hazard or

likely to impact process safety

Hazards31

Process SaetyReview Screeningorm

Trigger event — a modification - regulation 10(2)(d)

195 You must review and, if necessary, revise your safety report before certain
modifications are made. This is aimed at modifications to establishments,
processes, and the nature or quantity of dangerous substances which could have
significant repercussions on the major accident hazards. Changes which either
increase or decrease hazard or risk are important. It is not intended to deal with
trivial changes.

196 Whether a modification has significant consequences will depend on the
degree to which it introduces a new major accident hazard, or increases or
decreases the risk from an existing hazard. The overall goal is to ensure that major
accidents are prevented and the consequences of any that do occur are kept to a
minimum. Examples of the sorts of changes which may have significant
consequences include:

(a
(

a change in the quantity of a dangerous substance;
) changes of phase of a dangerous substance, eg a change from liquid to
gaseous chlorine;

o

(c) the introduction of new, or removal of existing, dangerous substances;

(d) new processes;

(e) changes to storage facilities;

(f)  changes to a safety instrumented system;

(9) changes to the mode of delivery or transport of dangerous substances, eg a

change from daily road tanker deliveries to weekly ship deliveries;

(h) changes to the design or location of control rooms and/or the number of
people present within them;

i)  changes to the location of occupied buildings and/or the number of people
present within them;

()  changes to the original design parameters such as process operating
conditions or practices, changed throughput, design life extensions or removal
of safety-critical plant.
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Process Safety Review Screening Form

* Process Safety Screening Form
 Dos and Don’ts . . . APPROVER:

JI Do assure that the PSR Screening Form is reviewed

and approved by a qualified member of the process

safety group/department.

m Do not allow other department reps to sign off the

PSR Screening Form regardless of training or

background
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Process Safety Review Screening Form

* Process Safety Screening Form
 Dos and Don’ts . . . WORK GROUP:

Jl Do use the same PSR Screening Form for all changes

m Do not allow other groups or functions to use other

screening tools
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Process Safety Review Screening Form

Process Safety Review Screening Form

f change i covered under efer nd protocol, Completion of this f t
Al changes (MoCs) not covered by TDSD, . or tis form.
f Answer Yes or Unsure for tems in Section 1 thru . & Approval
Enter X below
Em Outcomes/ Approvals.
Minimum Participants. Method Potential Outcomes Required
[Does Fail
1 I . Facilty
|uiing, o modification of an existing occupied building? Are siting Specialist); [Design changes; Addiional
the vicniy of the [PHA Study via safeguards (preventative and/or
[change? [Project Tech Lead Engr [Facilty Siting Checklst Tables
[Pra Faciltator;
(for arge scale reviews, Fadilty [Design changes; Aditional
|are there roadways (public or non-controlled) within ___) of |  [siting Specalist); [PHA study via safeguards (preventative and/or
ocess equipment or 3 this change It [Facilty Siting Checkist Tables

Does.
[adjacent downstream/upstream faciltes (intemal or external)?

or reverse flow paths to thase
)

(Operator Rep;
Project Tech Lead Engr
(Operator Rep (31d party)

[Design changes; Additional
sateguards (preventative and/or

faci [roject Tech Lead engr (3rdp) [P study Tables
Does the change add, impact/modify, or remove a cause for an | - [PHA Faciltator, [PHA Study or [Desian changes; Aditional
Jexisting scenario or add, impact/maiy, o remove I feguard: e st
a cause for Project Tech Lead Engr Tables
[PHA Study or [Design changes; Adtional
node?) I feguards e and
Jor does that pressure? Project Tech Lead Enge Tables
Docs the change impact an exsting scenario b altering.
(lowering) the node design pressure (ie. pressure rating of new o
[ moditied components or equipment s less than the pressure.
rating of the weakest equipment or component for the existing |  [PHA Facilitator; WA Study or [Design changes; Additional
Inode). Does the change involve equipment that limits the node |  [Operations Rep (Operator); |Mini.PHA Study safeguards (preventative and/or|
essure rating? [Project Tech Lead Engr Tables
Does the change impact PHA scenario documentation by lowering
the maximum potential pressure source that may be introduced
into 3 node? O by rasing the node design pressure (ie. any/all
|equipment or components which imit the node pressure rating. |Updated Documentation
Jae being is being replaced, modified, and/or re-rated to ahigher |  [PHA Faciitator; [Update PHA Tables;
[pressure raing. or other change and
[simitar changes ) [roject Tech Lead ngr required (onky) lowes isk to Operations
0es the change add, modify, or remove any mechanical safety.
ldevice: ). rupture discs, check WA Study or [Design changes; Additonal
|vatves, etc) or have Rep 0; |Mini-pha Study [safeguards (preventative and/or|
lon demand of the device (incucing changes to components, [Project Tech Lead ngr;
frequency, changes setpoints, Process  [Relief
lete)? Engincer_|Review Tables
[Does the change add, modiy, o remove any Safety Instrumented
|(1PF)) or have any potential to afect probabilty of failue on A study o
[demand of 2 component of an SIF incuding changes to burer Mini-PHA Study [Design changes; Additional
|management systems (BMS), changes to sensing devices, final | [PHA Faciitator a

sements, logic sol

cales;

[communications equipment (wiring, fiber), components,test project Lead Tech ngr; [Review; Process Safety Time _[Update SIF Documentation /
frequency, setpoints, etc) te PHA Tables
[Pra Faciitator [PHa studyor [Design changes; Addiional
[o0es the change add, modity, or remove any credited (Operations Rep (Operator); | Mini.PHA Study [sateguards (preventative and/or
lindependent protection tayer (1P or crdited safeguard project Tech Lead Engr Tables
[Design changes; Aditional
oA study or [safeguards (preventative and/or
Mini-PHA Stugy Imitigating); Update Relief

Does the change have potential o impact the design or sizing
Ibass for the fare system?

Pra Faciitator;

Project Tech Lead Engr

[Relef Device Calculations
[Review; Flare System Review

[Flare System Report; Update

[PHA Faciltator

A study or

add, modity, or remove a

| mitigating safeguards and/or safeguards not redited as project Engs Tech Lead: : Additional
, fire Erarrep and/e
WAC te): from HVAC, Fire & Gas, etc _|specialist) Tables
A Faciltator; [PHA study or [Design changes; Additional
oes this change add a Mini-PHA Study safeguards (preventative and/or|
Project Tech Lead Engr Tables
[Pra Faciitator; PHA study or [Design changes; Aditional
add, modity, or emove e I 4
Jvessels, tanks ha te)? [project Tech tead ngr Tables

Hazards31

[Does the change add, modity, or remove a process flow path for
[any process stream, awary stream, or uiity stream (., new
te-in change ti-in location relatve to other flow paths, new

[potential blocked flow or trapped pressure location; size change

i Faciitator;

Design changes; Addtional

(pipe, valve, or flow orifice), contrl valve or shut-down valve. Operations Rep (Operator); | Wini-PHA Study safeguards (preventative and/or|
1 to valve stops, locking, o resels etc.) Project Tech Lead Enge Tables
praa study or
ini-PHa St
|D0es the change morify process varables such as pressure; (new/moditied scenarios only)
possibie deitional
lbatance; etc) i aiiary or updates (only) i all ch e
it Project Tech Lead Engr 4 above. Tables

[Does the change add, modity, or remove a Basic Process Control

|considred highly hazardous o toxc,such as H2S, or potential
Jasphysiants

[System (BPCS) (inclucing changes to sensing devices, final Praa Faciitator; pran study or Design changes; Addtional
Jement and/or
i s, test frequency, setpoints,etc)? Project Tech Lead Engr only) | mitigating); Update PHA Tables
Pria Faciitator;
|Operations Rep (Operator); [PHA stuay. Design changes; Addtional
[Does this change involve reactive chemicals? Does this change | |Process Engineer; ini-Pia Study sateguards (preventative and/or|
involve chem project Tech tead ngr Tables
Pria Faciltator;
pra study o

Design changes; Addtional

Project Tech Lead Engr

Tables

Praa Faciltator (speciaistin
ust Hazards, DHA);

Praa/oHA tudy or

Design changes; Additional

Iboes the does where dust may be: ) |mini-oHa study ateguards (preventative and/or
Project Tech tead Engr Tabes
Discipine Engineering Group | No PHA; Design changes. inspection,
Technical Maintenance, and Testing
Iboes change an existng. Techvical (1m&:1) Progeam updates.
lgeadies? IMET Review pdate Deadieg Register

[Does the change affect mecharical components,
rating/mechanical inegity o components (e replacement of
[Valve(s): replacement of valve components including elastomers

Technical Review (Mechanical)

pipe | |viscipiine Techvical IMET program
fication; et IMET Review updates. Update PHA Tables.
[Does the change affect instrumentation components including o pr;
rating/mechanical inteity of instrumens (ie., replacement of Technical Review (Mechanical)
[sensing device,transmitte biscipine IMET program
terial N o span; etc) M Review updates. Update PHA Tables.

[No Process changes or Mechanical Inegity related changes.
identified

Ivaea Tech Lead Engr;

No formal or semi-formal
rocess hazard review required

[Statement below completed,
oved

N

Process Safety Review Method:
"Method of Process afety Review Chosen (if Required):

it

arge stodies)/ Apprv PHA Faciltator (smal studies) / Other /NR____]Select/Girce One
Required Participants: (Yes / No/ Optional ) Operator (Untor Facity) Ves / No / Optional Select/Cirle One Required
Yes / No / Optional Select/Circe One
Project Technical Lead Engr__| Yes / No / Optional Select/Circle One
Plant Engr / Facity Enge Yes / No / Optional Select/Circle One
ncer /7 No / Optional Select/Circe One
/ Wo / optional Select/Gircle One
/7 No / optional Select/Circe One
/ No ] Optional Select/Circe One
7 No / Optional Select/Circle One
/7 No / optional Select/Circe One
7 No / optional Select/Circle One
Statement / Completion sign-Off
* 1 No Process Safety Review is 2
Name (printed) Signature Positon / Tite Date
Statement: 1 [ T T T
Name (printed Signaure position Tite oate
Form Completed By: (typically Project Technical Lead Engineer) [ I ) T 1
Process Safety Approva: (Process Speciic position, )
Name (printed) signature Positon / Tile Date
Process Safety Engineer or Specialst T T T |
Process SafetyLead or Supenvisor [ T T T |
(a5 requied, )
Name (Printed) signature position Tite oate
Project/Change Lead or Supervsor [ T I I ]
Plant Operations Supervisor [ I [ [ |
‘Area Operations Manager: I I I I |
Manager (Other) [ T I I |

Trigger event — a modification - regulation 10(2)(d)

195 You must review and, if necessary, revise your safety report before certain
modifications are made. This is aimed at modifications to establishments,
processes, and the nature or quantity of dangerous substances which could have
significant repercussions on the major accident hazards. Changes which either
increase or decrease hazard or risk are important. It is not intended to deal with
trivial changes.

196 Whether a modification has significant consequences will depend on the
degree to which it introduces a new major accident hazard, or increases or
decreases the risk from an existing hazard. The overall goal is to ensure that major
accidents are prevented and the consequences of any that do occur are kept to a
minimum. Examples of the sorts of changes which may have significant
consequences include:

@) achange in the quantity of a dangerous substance;

(b) changes of phase of a dangerous substance, eg a change from liquid to
gaseous chlorine;

c) the introduction of new, or removal of existing, dangerous substances;

(d) new processes;

(e) changes to storage facilities;

(f)  changes to a safety instrumented system;

() changes to the mode of delivery or transport of dangerous substances, eg a
change from daily road tanker deliveries to weekly ship deliveries;

(h) changes to the design or location of control rooms and/or the number of
people present within them;

(i)  changes to the location of occupied buildings and/or the number of people
present within them;

()  changes to the original design parameters such as process operating

conditions or practices, changed throughput, design life extensions or removal

of safety-critical plant.
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Better MoC Practices for Better MoC PHA

® Require the following for MoCs and MoC PSRs. x

J Use an accurate, descriptive MoC titles
1 Provide complete descriptions of MoC project scope

_J Break down scope into each individual change

- Assess each change based on criteria in PSR screening form

Hazards3] ¥ (CherE Bk




Better PHA Practices for Better MoC PHA

® Require the following in PHAs to support MoC PSRs.

L For each scenario, include limiting component tag and rating and x

include worst case deviation value and source (including tags)

] Include all components of automated functions in nomenclature

describing all causes and/or safeguards

—J Conduct MoC PSRs ahead of design and purchasing commitments
J Complete all follow-up items identified

WORLDWIDE )
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Anecdote ...
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Small MoC PHA - Pitfalls

 Don’t...

« Assume recommendations from HIRA, audits, or
iInvestigations are vetted and approved

* Assume that utility or auxiliary systems are exempt
from process safety review requirements

* Presuppose the level of risk associated with a
change before conducting the HIRA
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Small MoC PHA - Barriers

* HIRA/PHA Software — expensive, specialty

» Use mark-ups of HIRA/PHA tables in PDF
format

» Use a simple spreadsheet, but include all
deviations, criteria, and checklists per company
protocol

Hazards3] e
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Small MoC PHA - Barriers

* HIRA/PHA Software — expensive, specialty

» Use mark-ups of HIRA/PHA tables in PDF
format

» Use a simple spreadsheet, but include all
deviations, criteria, and checklists per company
protocol

» Skilled, trained HIRA/PHA leaders
 Qualify wider pool of skilled HIRA/PHA leaders
 Create two-tiered facilitator qualifications
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Small MoC PHA - Perceived Barrier

* HIRA/PHA is often perceived is equating to:
« Complex
* Long duration
» Large team; costly

* |In fact, a mini-HIRA/PHA on a small change can
require less than a couple hours with a couple
participants
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Key Points

* All MoCs require process safety review
 All changes require process hazard review screening
* All process changes require HIRA/PHA
 All mechanical changes require M| assessment

 Skilled, trained functional representatives must:
* Review and approve all process safety screenings
 Lead all process safety hazard reviews
« Complete mechanical design and maintenance assessments

* Apply the same HIRA methodology to changes of all sizes
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Key Points
VA D
ﬁ YA

* Apply the same HIRA methodology to changes of all sizes
* A chain is only as strong as its weakest link!
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Questions?

* Any questions or comments?

Jody E Olsen P.E.
JE Olsen Consulting LLC
jodyo@jeolsenconsulting.com
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