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Background
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m Engineering and Consulting Group in Oil & Gas, Wate r&

Environment, Energy & Climate Protection, and Trans  port &

Structures
m [LF Munich leads Oil & Gas Business segment (highes
ILF Group)
m Process facilities (Upstream, Midstream, Downstream
Offshore). Core field cross-country Pipeline System
m Project and client driven. Different approaches.
m Major incidents continue to happen in th
fundamental change is needed. Oi

change ?
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Project Outline
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m Master Thesis supervised by Prof. Leveson

m Perform Initial Status Review

* Learn about current practice

m Perform analysis of STAMP steps in terms of
* Current practice
* Feasibility of step implementation
* Development of STAMP step for a project example

 Definition of high-level guidelines for implementat ion of

m Define a strategy for implementation of STA

engineering process
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Initial Status Review (1/7)
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m Scope

Business Areas and Projects

<

* Elements of System Safety Engineering 7 ()
* Project Phases as in O&G Industry
* Levels of Intent Specification .g

— 0
 Elements of Using STAMP %,
* Related Chapters of ,Engineering

a Safer World*

2013 STAMP Conference. MIT Partnership for a



Evaluating Project Safety (System Engineeringand S afety Management) in an Organization E"__E
Initial Status Review (2/7)
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m Scope: Elements of System Safety Engineering
Management >

*Leadership — Culture —* Behavior * Safety Control Structure

* Palicy Responsibility, Accountability, Authority
Controls

* Safety Management Plan Feadback Channels

= Safety Information System * Continual Improvement

— o
< Engineering Development >
* Hazards Operations
* Safety Requirements/Constraints Constrainta * Operations Safety Management Plan
* Design Batlnnal, Assumplions Operating Hoquiram;ants. * Operational Controls
Ehymcal and Assumptions |\ * Maintenance Priorities
sage -
Operational Environment Chﬂgrﬁmﬁ"_:”‘
*Human Task Analysis - Audits/Performance Assessments
Problem Reporting System
" System Operalions Analysis Problems, Experience /4 pgigent/incident Causal Analysis
Investigation Repo
* Hazard Analysis and * Education and Training
Safety-Guided Design = Continual Improvement
_,.-""'--_-_"“
Design Hazard
Decisions Analysis
‘-...______...-""'
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Initial Status Review (3/7)
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m Scope: Project Phases

Operating Asset Life Cycle

Define Execute Operate ))

Opportunity & venture
definition

Appraise

Opportunity value

2 : | Business closure
identification

Opportunity framing Opportunity realization Business control

Feasibility Package
preparation

Conceptual Design Package

preparation Permit engineering

Procurement & contracting Operation Dismanteling

Environmental, Social
Impact Assessment

Detail, construction & vendor

. Rehabillitation
design

Project framing Project strategy planning Optimization

=
EE
| e )
=

Basic Design Package

. Modification
preparation

Construction Maintenance

Commissioning & trial

Tendering operation

Project contracts close out

Project execution

Project execution planning e
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Initial Status Review (4/7)
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m Scope: Levels of an Intent Specification

Roﬁm:‘lgl"l;,r

Inten

2013 STAMP Conference. MIT Partnership for a Syste

Part-Whole

Level 1; System
Furposa

Leval #: System
Design Prnciples

/.

Leval 3: System
@Hecture

(Interface between System and Component Engineers)

Leval 4; Design
Reprasentation

{Component Designer View)

Level 5: Physical ||

Reprasentation

{Companent Implementer View)

Leval §: Syslem
Opearations

(Operations View)
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Initial Status Review (5/7)
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m Scope: Elements of Using STAMP

» Establishing the Goals of the System

» Defining Accidents

 ldentifying System Hazards

 Integrating Safety into Architecture Selection and System Trade Studies

* Documenting Environmental Assumptions

* Generating System-Level Requirements

* Identifying High-Level Design and Safety Constraint s

* Performing System Design and Analysis

* Documenting stleLn_LiLni_taliogs_ ___________________
e (_:o_ns_id_eri_ng_ relevant Operations Experience inthe D  evelopment o

» Delivering Safety Requirements and Constraintsto O  perations
~ « Providing Leadership for Safety Matters

* Implementing a Safety Policy

* Implementing a Safety Management Plan

* Implementing a Safety Control Structure

* Implementing a Safety Information System

2013 STAMP Conference. MIT Partnership for a System s Approach to
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Initial Status Review (6/7)
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m Example
Element of Project Phase Intent Element of Using Chapter of Question
Engineering (Oil & Gas Spec STAMP Engineering a
Systems Terminology) Level Safer World

Management All Level 0 |Implementing a 13.2.6 Is there a group
safety control responsible for safety i
structure the projects?

Development | Functional Design, | Level 1 |Generating system- 10.3.6

Basic Design level requirements
“Define”

2013 STAMP Conference. MIT Partnership for a System
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Initial Status Review (7/7)
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m Review gquestions adapted to the terminology of O&G industry

m Approx. 100 questions categorized
m No especial preparation required by participants (P roject Managers

and Business Unit Directors)
m Interviews format

m No audit atmosphere, open discussions

2013 STAMP Conference. MIT Pal
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Evaluation
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m Safety Policy seems an Ocupational H&S Policy, rath  er than a policy

for designing for safety
m Gap between high-level Safety Policy and Safety Eng  ineering
Practice
m Safety Engineering practice driven by client requir ements
m HAZID and HAZOP most useful traditional techniques,
guantitative frame aids in decision making
m Managers wish a more proactive approach to

changing designs after hazards analysi
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Lessons (1/2)
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m STAMP framework provides a comprehensive, detailed and useful

frame for evaluating how an organization designs for safety

m Most of standards available for Safety Management S  ystems are
(i) too general and (ii) not specific to designing for safety, but to
Occupational H&S

m STAMP framework (and the checklist developed inthi s
cannot be used without training

m STAMP framework and specially Intent Specific
useful for improvement and standardizatio

(requirements)

2013 STAMP Conference. MIT Partnership f
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Lessons (2/2)
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m Implementation of complete STAMP framework resource

demanding, but less resource demanding measures bas ed on

STAMP principles can be implemented little by littl e and still drive
Improvement

m STPA powerful tool for generating comprehensive and precis
requirements

m Inclusion of STPA elements into traditional techniq
HAZOP (STPA control flaws as part of CHAZOP

m STAMP framework aids in solving ,,old* engi
problems (traceability, interface ma

assumptions and limitations, e

2013 STAMP Conference. MIT Partnership f
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Outlook (1/2)
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m Implementation of Thesis Recommendations

m ILF Guideline for Safety in Design in O&G Developme  nts®

m Hazards Analyses Recommended Practices considering S  TPA
elements

m ILF Guideline for Project Risk Management® based on

framework

2013 STAMP Conference. MIT Pal
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Outlook (2/2)
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THANRAP
m TANAP Trans Anatolia Natural Gas Pipeline
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More Information
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m MIT Partnership for a Systems Approach to Safety

» Papers, Masters Theses and Ph.D. Dissertations

http://psas.scripts.mit.edu/home/theses-and-dissert ations/

m Contact

2013 STAMP Conference. MIT Partnership for a Sy:

Lorena Pelegrin, MSc. MSc.
Head of Safety Engineering

Process and Safety Engineering Departmen
ILF Consulting Engineers
Werner-Eckert-Str. 7

81829 Munich / Germany

Lorena.Pelegrin@ilf.com
+49 (0) 176-171-174-24



