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Course Introduction / Overview:

Mechanical seals are critical components in rotating equipment, essential for ensuring operational reliability, safety, and

environmental compliance across numerous industries. A failure in a single seal can lead to costly downtime, production

losses, and significant safety hazards. This comprehensive course provides an in-depth exploration of the entire lifecycle

of mechanical seals, from fundamental principles to advanced failure analysis. Grounded in the foundational work of

experts like Alan O. Lebeck, author of "Principles and Design of Mechanical Face Seals," this program moves beyond basic

theory to deliver practical, actionable knowledge. Participants will learn the systematic processes for selecting the correct

seal and materials for specific applications, mastering best practices for installation and maintenance, and developing the

critical skills needed for effective troubleshooting. BIG BEN Training Center has designed this course to empower

professionals with the expertise to diagnose complex seal failures using root cause failure analysis (RCFA), interpret

industry standards like API 682, and implement strategies that significantly enhance rotating equipment reliability and

extend the Mean Time Between Failures (MTBF). This training is an indispensable investment for any organization aiming

to optimize asset performance and minimize operational risks.

Target Audience / This training course is suitable for:

Maintenance Engineers and Supervisors.

Reliability Engineers.

Mechanical Engineers and Technicians.

Rotating Equipment Engineers.

Plant and Operations Managers.

Maintenance Planners and Schedulers.

Technical Service Professionals.

Millwrights and Industrial Mechanics.

Inspection and Condition Monitoring Specialists.



Target Sectors and Industries:

Oil and Gas Production and Refining.

Petrochemical and Chemical Processing.

Power Generation Plants.

Water and Wastewater Treatment Facilities.

Pharmaceutical Manufacturing.

Pulp and Paper Industry.

Mining and Mineral Processing.

Food and Beverage Processing.

Governmental bodies and public sector utilities.

Target Organizations Departments:

Maintenance and Mechanical Services.

Engineering and Design.

Plant Operations and Production.

Reliability and Asset Management.

Technical Support and Services.

Health, Safety, and Environment (HSE).

Inspection and Quality Assurance.

Procurement and Materials Management.



Course Offerings:

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

Apply the fundamental principles of mechanical sealing technology to real-world scenarios.

Select the appropriate mechanical seal and materials for various industrial applications and fluid services.

Implement industry best practices for mechanical seal installation, commissioning, and preventive maintenance.

Utilize API 682 standards to specify seals and auxiliary support systems effectively.

Diagnose common and complex seal failures using systematic root cause failure analysis (RCFA) techniques.

Develop and implement strategies to improve seal reliability and extend equipment operational life.

Troubleshoot seal leakage and performance issues in a structured and efficient manner.

Manage seal repair programs and inventory for optimal cost-effectiveness and availability.

Course Methodology:

The training methodology at BIG BEN Training Center is designed to foster a dynamic and engaging learning environment

that bridges theory with practical application. This course moves beyond traditional lectures to incorporate a blended

learning approach centered on participant interaction and real-world problem-solving. The curriculum is delivered

through a combination of expert-led presentations, interactive group discussions, and detailed analysis of industrial case

studies that reflect challenges participants face in their daily roles. A significant emphasis is placed on practical exercises

and workshops where attendees can apply failure analysis techniques to physical seal components and diagnostic data.

Collaborative sessions encourage the sharing of experiences and best practices among peers from diverse industrial

backgrounds. This immersive approach ensures that participants not only grasp the technical concepts but also develop

the confidence and critical thinking skills to apply their new knowledge directly to their operational environments, leading

to measurable improvements in equipment reliability and performance. The instructor will provide continuous feedback

and facilitate discussions to ensure a comprehensive understanding of all topics.



Course Agenda (Course Units):

Unit One: Fundamentals of Mechanical Sealing Technology

Introduction to the principles of dynamic sealing.

Core functions and components of a mechanical seal.

Classification of mechanical seals including pusher, metal bellows, and cartridge types.

Understanding seal balance, pressure-velocity (PV) factor, and its importance.

The critical role of the fluid film between seal faces.

Essential terminology and definitions in sealing technology.

Comparison between component seals and cartridge seals.

Unit Two: Seal Selection and Material Science

A systematic methodology for proper seal selection.

Analyzing process conditions including fluid, temperature, pressure, and speed.

Properties of common seal face materials like carbon, silicon carbide, and tungsten carbide.

Characteristics and chemical compatibility of secondary sealing elements (elastomers).

Criteria for selecting hard face versus soft face material combinations.

Introduction to API 682 standard for seal selection in petroleum services.

Special considerations for sealing abrasive, corrosive, or volatile fluids.

Unit Three: Best Practices for Installation, Operation, and Maintenance

Pre-installation inspection of the pump and seal chamber.

Step-by-step procedures for correct mechanical seal installation.

The importance of proper alignment and avoiding common installation errors.

Understanding and selecting seal support systems and API piping plans.

Best practices for commissioning, startup, and shutdown procedures.

Developing effective preventive and predictive maintenance strategies for seals.

Managing barrier and buffer fluid systems for optimal performance.



Unit Four: Mechanical Seal Failure Analysis and Troubleshooting

A structured approach to troubleshooting seal leakage and performance issues.

Identifying and classifying common modes of seal failure.

Applying Root Cause Failure Analysis (RCFA) to sealing systems.

Interpreting wear patterns and damage on seal faces and components.

Diagnosing failures caused by operational error, heat, corrosion, and contamination.

Techniques for documenting and reporting seal failure investigations.

Practical case studies of industrial seal failures and their solutions.

Unit Five: Advanced Sealing Concepts and Reliability Improvement

In-depth review of complex API 682 piping plans and their applications.

Introduction to dry gas seals for compressors and their operating principles.

Advanced condition monitoring techniques for seal health assessment.

Strategies for extending Mean Time Between Failures (MTBF) of sealed equipment.

Best practices for managing seal repair programs and spare parts inventory.

Enhancing safety in the handling, maintenance, and operation of sealing systems.

Exploring emerging trends and future developments in sealing technology.

FAQ:

Qualifications required for registering to this course?

There are no requirements.

How 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:

Considering the increasing demand for operational efficiency and environmental compliance, how might the principles of

tribology and advanced material science converge to create the next generation of 'smart' self-monitoring mechanical

seals?

What unique qualities does this course offer compared to

other courses?

This course distinguishes itself by adopting a holistic, reliability-centered perspective on mechanical sealing technology.

While many programs focus narrowly on component identification and basic installation, this training delves deep into the

systemic factors that govern seal performance and longevity. A primary differentiator is the intensive focus on Root Cause

Failure Analysis (RCFA), equipping participants not just to replace failed seals but to become expert diagnosticians who

can identify and eliminate the underlying causes of failure, preventing recurrence. Furthermore, the curriculum is heavily

structured around the practical application of the API 682 standard, a critical benchmark in the industry that is often

overlooked in introductory courses. The course emphasizes the intricate relationship between the mechanical seal, the

pump, and the entire process system, teaching participants to view seal health as an indicator of overall equipment

reliability. By integrating principles of material science, fluid dynamics, and maintenance strategy, the course provides a

multi-disciplinary understanding that is essential for making informed decisions that directly impact plant availability,

safety, and profitability. The content is designed to foster critical thinking and problem-solving skills applicable to any

industrial setting.


