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COURSE INTRODUCTION / OVERVIEW:

This comprehensive training course provides an in-depth exploration of the principles, operation, maintenance, and
troubleshooting of both reciprocating and rotary compressors, which are critical assets in numerous industrial
applications. The program is designed to bridge the gap between theoretical knowledge and practical, hands-on
application, ensuring that participants can enhance equipment reliability and operational efficiency. Drawing upon
established industry standards and best practices, the curriculum covers everything from fundamental thermodynamics
to advanced diagnostic techniques. As emphasized by industry expert Heinz P. Bloch in works like "Compressors and Their
Systems," a proactive and well-informed maintenance strategy is the cornerstone of preventing catastrophic failures and
minimizing costly downtime. This BIG BEN Training Center course is meticulously structured to empower professionals
with the skills to implement such strategies effectively. Participants will delve into detailed component analysis,
lubrication systems, failure analysis, and predictive maintenance technologies, emerging with the confidence to manage
these complex machines throughout their lifecycle, from installation to overhaul. This course is the definitive guide for

achieving operational excellence in compressor management.

TARGET AUDIENCE / THIS TRAINING COURSE IS SUITABLE FOR:

e Maintenance Engineers and Technicians.
e Mechanical Engineers and Supervisors.

e Reliability Engineers and Specialists.

e Plant and Operations Managers.

e Rotating Equipment Engineers.

e Industrial Mechanics and Millwrights.

e Technical Service Professionals.

e Condition Monitoring Specialists.

e Project Engineers involved with industrial compressors.
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TARGET SECTORS AND INDUSTRIES:

Oil and Gas Production and Refining.
Petrochemical and Chemical Processing.

Power Generation Plants.

General Manufacturing and Industrial Production.
HVAC and Industrial Refrigeration.
Pharmaceutical Manufacturing.

Food and Beverage Processing.

Governmental bodies and public utility providers.

Marine and Offshore Operations.

TARGET ORGANIZATIONS DEPARTMENTS:

Maintenance and Reliability Department.
Operations and Production Department.
Engineering and Technical Services.
Plant Management and Site Operations.
Asset Management and Integrity.

Health, Safety, and Environment (HSE).

Procurement and Supply Chain (for technical evaluation).
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COURSE OFFERINGS:

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

¢ Differentiate between the operational principles and applications of various reciprocating and rotary compressors.
o Identify and understand the function of all major components in reciprocating and rotary compressor systems.

o Develop and implement effective preventive and predictive maintenance strategies for compressors.

e Apply advanced diagnostic techniques, including vibration analysis and oil analysis, to detect potential failures.

e Troubleshoot common operational problems and perform root cause failure analysis (RCFA).

e Understand and apply relevant industry standards such as AP1 618,617, and 619.

e Optimize compressor performance for improved energy efficiency and operational reliability.

e Execute proper procedures for compressor alignment, balancing, and overhaul.

e Manage lubrication systems effectively to extend equipment life and prevent wear.

e Implement robust safety protocols for compressor operation and maintenance activities.

COURSE METHODOLOGY:

The training methodology at BIG BEN Training Center is designed to foster a dynamic and engaging learning environment
that maximizes knowledge retention and practical skill development. This course moves beyond traditional lectures by
integrating a blended learning approach. We utilize high-impact presentations, interactive group discussions, and detailed
analysis of real-world case studies drawn from various industries. This allows participants to explore actual compressor
failures, diagnose the root causes, and debate optimal maintenance interventions in a collaborative setting. The program
emphasizes experiential learning through guided problem-solving sessions and workshops that simulate common
operational challenges. Participants will work in teams to develop troubleshooting flowcharts and maintenance plans,
encouraging peer-to-peer learning and the exchange of diverse experiences. Our expert instructors facilitate these
sessions, providing continuous feedback and ensuring that theoretical concepts are firmly linked to practical, on-the-job
application. The focus is on empowering attendees with the confidence and competence to immediately apply their new

skills in their workplace.
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COURSE AGENDA (COURSE UNITS):

UNIT ONE: FUNDAMENTALS OF INDUSTRIAL COMPRESSORS

UNIT TWO: RECIPROCATING COMPRESSOR OPERATION AND MAINTENANCE

UNIT THREE: ROTARY COMPRESSOR OPERATION AND MAINTENANCE

Introduction to Compression Principles and Thermodynamics.
Classification of Compressors: Positive Displacement vs. Dynamic.
Detailed Overview of Reciprocating Compressors and Their Components.
In-depth Look at Rotary Screw, Centrifugal, and Vane Compressors.
Understanding Compressor Performance Curves and Operating Maps.
Key Terminology: Capacity, Head, Efficiency, and Power Consumption.

Auxiliary Systems: Lubrication, Cooling, and Sealing Systems.

Design and Construction of Cylinders, Pistons, Rings, and Rods.

Analysis of Compressor Valves: Types, Function, and Failure Modes.
Reciprocating Compressor Lubrication and Contamination Control.
Adherence to API 618 Standards for Reciprocating Compressors.
Step-by-Step Procedures for Inspection, Overhaul, and Assembly.
Troubleshooting Common Issues: Knocking, Vibration, and Capacity Loss.

Foundation and Grouting Requirements for Optimal Performance.

Operating Principles of Rotary Screw and Centrifugal Compressors.
Rotor Dynamics, Bearings, and Balancing Requirements.

Understanding and Managing Surge in Centrifugal Compressors.

Seal Systems for Rotary Compressors: Dry Gas Seals and Labyrinth Seals.
Adherence to API 617 (Centrifugal) and API 619 (Rotary Screw) Standards.
Maintenance Strategies for Rotary Compressors.

Alignment Techniques for Compressor Drivetrains.
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UNIT FOUR: ADVANCED DIAGNOSTICS AND FAILURE ANALYSIS

e Introduction to Vibration Analysis for Compressor Condition Monitoring.

Interpreting Vibration Spectra to Identify Specific Faults.

Principles of Lube Oil Analysis and Wear Debris Analysis.

Non-Destructive Testing (NDT) Methods for Component Inspection.

Performing Root Cause Failure Analysis (RCFA) on Compressor Failures.

Case Studies: Analyzing Real-World Compressor Failure Incidents.

Utilizing Performance Monitoring and Data Trending for Diagnostics.

UNIT FIVE: RELIABILITY, OPTIMIZATION, AND SAFETY

e Implementing a Reliability-Centered Maintenance (RCM) Program.

Condition-Based Monitoring and Predictive Maintenance Technologies.

Strategies for Optimizing Compressor Energy Efficiency.

Best Practices for Compressor Control and Automation.

Safety Procedures: Lockout/Tagout (LOTO) and Confined Space Entry.

Managing Spare Parts Inventory and Critical Spares Strategy.

Developing a Comprehensive Compressor Maintenance Plan.

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:

Considering the rise of lloT and Al, how might predictive maintenance strategies for industrial compressors evolve beyond

traditional vibration and oil analysis in the next decade?
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WHAT UNIQUE QUALITIES DOES THIS COURSE OFFER COMPARED TO

OTHER COURSES?

This course distinguishes itself by offering a holistic and integrated perspective on both reciprocating and rotary
compressors, a dual focus rarely found in a single program. While many courses specialize in one type, this curriculum
provides a comparative analysis, enabling participants to master the distinct maintenance and troubleshooting
requirements of each system. The emphasis is placed firmly on practical application and advanced diagnostics, moving
beyond basic operational theory. We delve deeply into root cause failure analysis (RCFA) and the interpretation of
condition monitoring data, equipping attendees with the analytical skills to solve complex problems rather than just
follow a manual. Furthermore, the course content is rigorously aligned with key industry standards like APl 618 and 617,
ensuring the knowledge imparted is relevant, current, and directly applicable to high-stakes industrial environments. The
learning experience is built around real-world case studies and interactive problem-solving, fostering a deep, intuitive
understanding of compressor reliability that empowers professionals to make significant improvements in plant efficiency

and asset longevity.
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