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Consequence Modeling and Emergency Response: Predicting Hazards and Designing Effective 

Protocols for Industrial Safety 

Course general description: 

Consequence modeling is a critical tool in process safety, enabling organizations to predict the 

potential impacts of fire, explosion, and toxic release scenarios. This course focuses on equipping 

participants with the skills to model these hazards using industry-standard tools like ALOHA, PHAST, 

or FLACS, while also integrating emergency response planning (ERP) and evacuation strategies. 

Through a combination of theoretical knowledge, hands-on software training, and real-world case 

studies, participants will learn how to design robust emergency protocols for LNG facilities, chemical 

storage, pipelines, and other high-risk environments. 

Audience: 

This course is intended for: 

• Process safety engineers and managers 

• Emergency response coordinators 

• Risk analysts and consultants 

• HSE (Health, Safety, and Environment) professionals 

• Plant operators and maintenance personnel 

• Regulatory compliance officers 

• Anyone involved in designing, operating, or managing high-risk industrial processes 

Course objectives: 

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

• Understand the principles of consequence modeling for fire, explosion, and toxic releases. 

• Use software tools like ALOHA, PHAST, or FLACS to simulate hazard scenarios. 

• Analyze dispersion modeling, vapor cloud explosions, and BLEVE events. 

• Develop effective emergency response plans, including evacuation strategies and incident 

command systems. 

• Apply consequence modeling and emergency response principles to real-world industrial 

settings. 

• Enhance safety management systems through predictive hazard analysis and preparedness 

planning. 

Course duration:  

5 days  

Course location: 

Dubai 

Course contents: 

Day-1: Introduction to Consequence Modeling and Hazard Scenarios 

• Overview of consequence modeling, its applications, and regulatory requirements. 

• Types of hazards: Fire, explosion, toxic releases, and their consequences. 

• Fundamentals of dispersion modeling for gas and liquid releases. 

• Group activity on identifying hazard scenarios in an LNG facility and analyzing a toxic gas 

release case. 

• Pretest to assess participants' baseline knowledge of consequence modeling and emergency 

response. 

Day-2: Software Tools for Consequence Modeling 
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• Introduction to modeling tools: ALOHA, PHAST, and FLACS, with their features and 

applications. 

• Hands-on training with ALOHA for modeling toxic plumes and dispersion patterns. 

• Practical tips for accurate input data and result interpretation. 

• Case study comparing ALOHA and PHAST outputs for a pipeline rupture. 

• Quiz on key features and applications of consequence modeling software. 

Day-3: Explosion Modeling and BLEVE Events 

• Understanding vapor cloud explosions (VCE) and boiling liquid expanding vapor explosions 

(BLEVE). 

• Using FLACS for explosion modeling: Blast wave propagation and overpressure effects. 

• Case studies on BLEVE incidents in chemical storage tanks. 

• Practical exercise simulating a BLEVE event using FLACS. 

• Quiz on explosion modeling principles and real-world incidents. 

Day-4: Emergency Response Planning and Evacuation Strategies 

• Principles of emergency response planning: Preparedness, response, and recovery. 

• Overview of the Incident Command System (ICS) and its implementation. 

• Evacuation strategies: Shelter-in-place vs. full evacuation. 

• Group discussion on developing an evacuation plan for a chemical plant. 

• Case study on emergency response during the Bhopal gas tragedy and related lessons. 

Day-5: Real-World Applications and Final Assessment 

• Applying consequence modeling in LNG facilities, chemical storage, and pipelines. 

• Emerging trends: AI and digital twins in emergency preparedness. 

• Review of key concepts, lessons learned, and best practices in consequence modeling. 

• Final written assessment covering all course topics. 

• Post-course feedback session and posttest to evaluate learning outcomes. 

Methodology: 

• 50% lectures & concepts 

• 10% Videos 

• 10% Case studies 

• 10% Exercises 

• 10% Discussions 

Course code: (THSE015) 


