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 General (1/2)

 Previous Master Thesis > Evaluating Project Safety (System 

Engineering and Safety Management) in an Organization for 

implementation of STAMP principles

 Parallelism Hazard Analysis ↔ Project Risk Analysis

• Resource intensive, benefits  questioned

• Impact on actual Project execution?

 Transferring techniques might aid in improving established Project 

Risk Management practice

• e.g. PMI (Project Management Institute)
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Regular Risk Management

Risk Management Planning

Risk Identification and Analysis

Risk Mitigation Strategy

Risk Mitigation Action Plans

STAMP-based Risk Management

Goals, Unacceptable Losses, Safety Control 
Structure

Hazards

Safety Constraints

STPA Step 1 Unsafe Control Actions STPA 
Step 2 Causes of UCAs
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 Specific

 Attempt to reduce bias in Project Risk Assessments

 Increase efficiency of workshop sessions

• Less brainstorming

• More structured framework

 Improve communication of results

• Somebody not part of the assessment able to understand results and 

rationale
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 Long Distance Pipeline Systems

 Several 1,000 km length; Throughputs up to 60 bcma (gas) or 100 MTA (oil)

 Pipe Diameters 32”, 48”, 56”; Pressures typically in class ANSI 600 (up to 100 bar) 

 Typical large Pump Stations up to 50 MW / Compressor Stations up to 200 MW / 

Metering Stations / Pressure Reduction and Offtake Stations

 Interconnecting to other systems/ facilities

• Upstream/ Downstream Pipeline Systems

• Loading Terminals/ Ports

• Production facilities

• Storage and Refining facilities
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 Project Risk Management during FEED

 Operating Asset Lifecycle

 Input to Contracts

• Requirements for Project Execution phase in Scope Of Work documents

 Input to CAPEX Estimate

• Recommendation for Project Contingency ($)
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 Typical Project Losses to be avoided

• [A1] Pipeline system does not deliver target annual throughput when in Operation

• [A2] Budget is overrun during Project Execution

• [A3] Ready For Operation Target Date not achieved

 Example Project Risks

• [H1] Damage to adjacent local infrastructure during Project construction activities

• [H2] Land acquisition is not completed when required to be handed over to 

construction contractors for start of Project construction activities

• [H3] Authorities do not award permits to the Project when required for start of 

related Project construction activities

• [H4] LLIs are not available when required to be used by construction contractors in 

the Project construction activities

• [H5] Major Fire and/ or Explosion during Project commissioning activities
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 Sessions

1. Agreement of Project Objectives and identification of High-Level Risks

2. Validation of identified High-Level Risks

3. Risk Analysis and identification of Risk Response Strategies

4. Development of Action Plans (Shaping Actions, Hedging Actions)

page 12

Workshop Sessions (1/9)



2015 STAMP Conference. MIT Partnership for a Systems Approach to Safety

Application of STAMP to Project Risk Management: A Workshop Approach

 Agreement of Project Objectives and identification of High-Level Risks

 Preparation by review of contract documentation

 Agree Project Objectives and Project Losses to be avoided with main

stakeholders in session

 Identify High-Level Risks (Delphi method)

 Lessons:

• Contracts quality (formulation of objectives might be vague)

• Agreeing on objectives and losses might take more time than expected
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 Validation of identified High-Level Risks

 Lesson:

• Initial long list significantly reduced: 35 items → 15 items 
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 Risk Analysis (Alternative to Risk Probability – 1/2)

 Risk Plausibility as a function of

 Data collected in workshop vs. selected Probability in a scale

• 70% of Risk Plausibility yielded by data matched Probabilities selected by panel
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 Risk Analysis (Alternative to Risk Probability – 2/2) 

• 30% of Risk Plausibility yielded by data did not match Probabilities selected by 

panel

• In all instances panel selected a lower probability than what the data collected 

suggested

 Lesson:

• Risk Plausibility framework provides a more robust scheme than Probability 

scales
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 Risk Analysis (Risk Impact on Project Objectives) 

 Lesson:

• Asking why certain Project objectives might be affected or not yields more 

useful information for subsequent development of Risk Response Strategies 

than rating the severity of the Project Risk in the frame of a traditional Impact 

scale
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 Development of Action Plans

 Based on Risk Response Strategies

 Shaping and Hedging Actions
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Risk Control 
Structure

Project

<commands>
Contracts,

Specifications,
Instructions

<feedback>
Reports,
Meetings
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 Quality of Action Plan (Example Controller)
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 Quality of Action Plan (Example Controlled Process)
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 Recommendation for Project Contingency

 Established practice is based on probabilistic risk analysis

• Project Risk Exposure

• Estimate ranges (quantities and prices)

• Aggregation aided by Monte Carlo Sim.

• Decision based on level of confidence

 Alternative?

• Back to deterministic risk analysis

o Different estimates for different scenarios

o Each scenario reflects a certain level of risk in which sets of assumptions 

hold or not (Assumption-based scenarios)

page 21

Challenges



2015 STAMP Conference. MIT Partnership for a Systems Approach to Safety

Application of STAMP to Project Risk Management: A Workshop Approach

 MIT Partnership for a Systems Approach to Safety

• Papers, Masters Theses and Ph.D. Dissertations

• 2014 STAMP Conf. “Using STAMP Principles in Risk Management of Large Scale 

Pipeline Projects”

 Contact

Lorena Pelegrín, MSc. MSc. 

Head of Technical Safety and Risk Management

ILF Consulting Engineers,  Munich / Germany

Lorena.Pelegrin@ilf.com

+49 (0) 176-171-174-24                          

 3rd European STAMP Conference

• 5-6 October 2015 @ Amsterdam University of Applied Sciences
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