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COURSE INTRODUCTION / OVERVIEW:

This course provides a comprehensive and in-depth exploration of Process Safety Engineering, with a specialized focus on
the practical application of Layer of Protection Analysis (LOPA). In high-hazard industries, preventing catastrophic
incidents is paramount, and LOPA has emerged as a critical semi-quantitative tool for analyzing and assessing risk. This
program moves beyond theoretical concepts to equip participants with the skills needed to effectively implement LOPA
within their organization's Process Safety Management (PSM) framework. Drawing upon foundational principles
established by leading authorities like the Center for Chemical Process Safety (CCPS) and their seminal work, "Guidelines
for Initiating Events and Independent Protection Layers," this course demystifies the LOPA methodology. Participants will
learn to identify initiating events, evaluate the effectiveness of Independent Protection Layers (IPLs), and make informed
decisions about risk reduction. BIG BEN Training Center has designed this curriculum to bridge the gap between hazard
identification and the implementation of robust safety measures, ensuring that engineers and safety professionals can
confidently apply these techniques to safeguard their operations, personnel, and the environment. The training

emphasizes a structured approach to risk assessment that is both defensible and repeatable.

TARGET AUDIENCE / THIS TRAINING COURSE IS SUITABLE FOR:

e Process Safety Engineers.

e Chemical and Process Engineers.

e Operations and Plant Managers.

e HSE Managers and Professionals.

e Instrumentation and Control Engineers.

e Project Engineers and Managers.

e Maintenance and Reliability Professionals.
e Technical Safety Specialists.

e Risk Assessment Practitioners.

e Regulatory Compliance Officers.
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TARGET SECTORS AND INDUSTRIES:

e Oil and Gas (Upstream, Midstream, and Downstream).
e Petrochemical and Chemical Manufacturing.

e Pharmaceuticals and Biotechnology.

e Power Generation and Utilities.

¢ Refining and Processing Plants.

e Heavy Manufacturing and Industrial Production.

e Governmental bodies and regulatory agencies.

e Engineering and Consulting Firms.

TARGET ORGANIZATIONS DEPARTMENTS:

e Health, Safety, and Environment (HSE).
e Engineering and Design.

e Operations and Production.

e Maintenance and Asset Integrity.

e Process Safety Management Group.

e Risk Management and Compliance.

e Project Management.

e Technical Services.
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COURSE OFFERINGS:

By the end of this course, the participants will have able to:

Master the fundamental principles of Process Safety Management (PSM).

Differentiate between various Process Hazard Analysis (PHA) techniques.

Understand the core methodology and objectives of Layer of Protection Analysis (LOPA).
Identify and define credible initiating events and their frequencies.

Evaluate and validate Independent Protection Layers (IPLs) against strict criteria.

Calculate the mitigated event frequency and compare it against risk tolerance criteria.
Determine the required Safety Integrity Level (SIL) for Safety Instrumented Functions (SIFs).
Effectively document and communicate the results of a LOPA study.

Integrate LOPA findings into the broader safety lifecycle of a facility.

Lead and participate effectively in LOPA and risk assessment workshops.

Apply LOPA principles to real-world industrial scenarios.

COURSE METHODOLOGY:

The training methodology at BIG BEN Training Center is designed to foster a dynamic and engaging learning environment
that goes beyond traditional lectures. This course is built on a foundation of interactive learning, where participants
actively engage with the material through a blend of expert-led instruction, practical case studies, and collaborative group
workshops. We believe in learning by doing; therefore, a significant portion of the course is dedicated to hands-on
exercises where participants will work through real-world LOPA scenarios from various industries. These workshops
simulate actual risk assessment meetings, allowing attendees to practice identifying hazards, evaluating protection layers,
and making risk-based decisions in a controlled setting. The instructor will facilitate discussions, provide personalized
feedback, and share insights from years of field experience. Case studies of major industrial incidents will be analyzed to
understand failure points and the critical role LOPA could have played. This immersive approach ensures that participants

not only grasp the theoretical concepts but also develop the practical skills and confidence to apply LOPA effectively in

their own operational contexts, transforming knowledge into tangible safety improvements.

www.bigben-training.com



COURSE AGENDA (COURSE UNITS):

UNIT ONE: FOUNDATIONS OF PROCESS SAFETY AND RISK ASSESSMENT

Introduction to Process Safety Management (PSM).

Understanding hazards, risks, and consequences.

Qualitative vs. Quantitative Risk Assessment.

The concept of risk matrices and risk tolerance criteria.

Overview of key process safety regulations and standards.

The role of Process Hazard Analysis (PHA) in the safety lifecycle.

Introduction to the concept of layers of protection.

UNIT TWO: PROCESS HAZARD ANALYSIS (PHA) TECHNIQUES

Detailed review of Hazard and Operability (HAZOP) studies.

Understanding other PHA methods like What-If and Checklist Analysis.

The relationship between HAZOP and LOPA.

Identifying high-consequence scenarios from PHA for further analysis.

e Documentation and reporting of PHA findings.

Managing recommendations and action items from a PHA.

Team composition and facilitation skills for PHA workshops.

UNIT THREE: CORE PRINCIPLES OF LAYER OF PROTECTION ANALYSIS (LOPA)

Introduction to LOPA as a semi-quantitative risk analysis tool.

o Key terminology: Initiating Event, IPL, Enabling Condition, Conditional Modifier.

The fundamental LOPA equation and its components.

When and why to apply LOPA.

Defining the scope and objectives of a LOPA study.

Understanding the limitations and assumptions of LOPA.

The role of LOPA in the IEC 61511 safety lifecycle.
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UNIT FOUR: EXECUTING A LOPA STUDY STEP-BY-STEP

e Step 1: Identifying the consequence and the scenario of concern.

Step 2: Identifying the initiating event and its frequency.

Step 3: Identifying Independent Protection Layers (IPLs).

The core attributes of an IPL: Independence, Auditability, and Effectiveness.

Step 4: Estimating the Probability of Failure on Demand (PFD) for each IPL.

Step 5: Calculating the mitigated event frequency.

Step 6: Comparing the result with risk tolerance criteria.

UNIT FIVE: ADVANCED LOPA APPLICATIONS AND INTEGRATION

o Using LOPA for Safety Integrity Level (SIL) determination.

The relationship between LOPA, SIL, and Safety Instrumented Systems (SIS).

Addressing human factors and human reliability in LOPA.

Incorporating conditional modifiers and enabling conditions.

Documentation, reporting, and software tools for LOPA.

Integrating LOPA results into operational procedures and training.

Case studies and practical workshop on a complex scenario.

FAQ:

QUALIFICATIONS REQUIRED FOR REGISTERING TO THIS COURSE?

There are no requirements.

HoOW LONG IS EACH DAILY SESSION, AND WHAT IS THE TOTAL NUMBER OF TRAINING
HOURS FOR THE COURSE?

This training course spans five days, with daily sessions ranging between 4 to 5 hours, including breaks and interactive

activities, bringing the total duration to 20 - 25 training hours.

SOMETHING TO THINK ABOUT:

How can organizations effectively balance the quantitative rigor of LOPA with the qualitative, experience-based insights

from seasoned operators to foster a truly holistic safety culture?.
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WHAT UNIQUE QUALITIES DOES THIS COURSE OFFER COMPARED TO

OTHER COURSES?

This course distinguishes itself by focusing intensely on the practical application and integration of LOPA, rather than
treating it as an isolated academic exercise. While many programs cover the theory, this training, curated by BIG BEN
Training Center, emphasizes the "how-to" of conducting a robust and defensible LOPA study in a real-world industrial
setting. A key differentiator is our use of comprehensive, multi-layered case studies that evolve throughout the five days,
allowing participants to see how a scenario identified in a HAZOP is systematically analyzed through LOPA, leading to a
specific SIL target. This narrative approach solidifies understanding in a way that disconnected examples cannot.
Furthermore, the curriculum delves into the critical nuances often overlooked, such as validating the true independence of
protection layers and accounting for human factors. We move beyond simple calculations to foster critical thinking,
enabling participants to challenge assumptions and lead LOPA workshops with confidence and authority. The course is
designed not just to teach a method, but to cultivate a deeper, more intuitive understanding of risk, empowering

professionals to make superior safety decisions.
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