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Introduction:

A comprehensive gas and steam turbine course offers a deep dive into the fundamental principles,
design, operation, and maintenance of gas and steam turbines. These turbines are pivotal in power
generation and are extensively used in various industrial applications.

Understanding the nuances of gas and steam turbine training is crucial for a broad spectrum of
professionals, including engineers, technicians, and operators who are pivotal to the energy sector
and related fields.

This gas and steam turbine course illuminates the guidelines and best practices imperative for the
effective use of gas and steam turbines, focusing on design, operation, and trouble-free
maintenance. Participants will engage in discussions that stress the physical understanding of
operational challenges and the methodologies required for efficient troubleshooting.

Participants in this gas and steam turbine training course will delve deep into the significance of
detailed design, operation, and maintenance in myriad types and applications of gas and steam
turbines relevant to industries such as chemical, process, oil refineries, gas production facilities,
power generation, and beyond.

Training Objectives:
Upon completing this gas and steam turbine course, participants will:

e Grasp fundamental thermodynamic principles essential to the operation of gas and steam
turbines, including energy conversion, efficiency, and performance metrics.

¢ |dentify turbine system components and configurations and understand working principles
related to gas turbines, steam turbines, and combined cycle systems.

e Acquire strategies and techniques to optimize turbine system performance, ensuring
maximum efficiency and enhancing operational reliability.

¢ Develop skills in maintenance, inspection, repair, and troubleshooting for the safe and
reliable operation of turbines.

¢ Understand the importance of adhering to safety protocols, risk management practices, and
regulatory compliance in turbine operation and maintenance.

e Keep abreast of advanced turbine technologies, innovations, and industry trends.

e Gain practical experience through workshops, lab sessions, simulations, and case studies to
reinforce learning.

e Enhance the participant's skills, expertise, and credentials, ensuring they are poised for
career progression within turbine engineering and associated areas.

¢ Promote an ethos of continuous learning, adaptive change, and innovation across the turbine
industry spectrum.

¢ Encourage networking, allowing participants to connect with industry experts and
stakeholders and forge meaningful collaborations.
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Targeted Competencies:

Participants competencies in this gas and steam turbine training will gain expertise in:

Technical Knowledge:
o Comprehension of thermodynamic principles behind energy conversion and
efficiency.
o Familiarity with gas turbines, steam turbine components, and their operational
principles.
o Insight into advanced turbine technologies and emerging industry trends.
Operational Skills:
o Proficiency in turbine startup, shutdown procedures, and load control.
o Ability to interpret performance data, diagnose issues, and execute corrective
measures.
o Implementation of operational best practices for efficiency, reliability, and safety.
Maintenance and Troubleshooting:
o Competence in routine turbine maintenance, including precise inspection and repair.
o Proficiency in troubleshooting approaches to minimize operational downtime and
increase availability.
o Understanding preventive and predictive maintenance strategies.
Safety and Compliance:
o Awareness of safety protocols, risk management strategies, and compliance
demands.
o Deployment of environmental norms and adherence to workplace safety regulations.
o Execution of risk assessments and safety improvement plans.
Analytical and Problem-Solving Skills:
o Analyze performance metrics to uncover optimization opportunities.
o Utilization of problem-solving methodologies for operational remediation.
o Data-driven decision-making aimed at enhanced performance and reliability.
Communication and Collaboration:
o Effective articulation of technical matters and collaboration with diverse stakeholders.
o Teamwork within multidisciplinary groups to address turbine-centric challenges.
o Facilitation of knowledge transfer and coaching within organizational contexts.
Continuous Learning and Adaptation:
o Dedication to lifelong learning and staying current with turbine technology trends.
o Adaptability to shifting market demands and embracing technological advancements.
o Driving innovation in turbine design, operation, and maintenance paradigms.

Targeted Groups:

The gas and steam turbine training program is designed for:

Chemical, Process, and Mechanical Engineers.

Product Engineers and Technologists.

Operation, Technical Service, and Maintenance Professionals.
Engineers, Consultants, and Sales Professionals in the turbine field.
Technical Professionals oversee interdisciplinary energy projects.
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Course Content:
Unit 1. Gas & Steam Turbine Fundamentals:

¢ Introduction to the basic principles, components, and operation of gas turbines.

e Exploration of gas turbine types: aero-derivative, heavy-duty, and industrial models.

e Examine thermodynamics underpinning gas turbine cycles, including the Brayton cycle and
the calculus of efficiency.

¢ Insight into performance parameters like power output, efficiency, and heat rate.

e Fundamentals of steam turbine operation and insight into its various components.

¢ Understanding different steam turbine types, such as impulse and reaction models.

e Applications and industries that primarily employ steam turbines.

Unit 2. Gas & Steam Turbine Maintenance Practices:

e Delve into preventive maintenance protocols, inspection routines, and the predictive
maintenance toolkit vibration analysis, thermography, oil analysis.

e Corrective maintenance pathways: troubleshooting, root cause analysis, and repair
methodologies.

e Overhaul strategies: from disassembly to reassembly and rigorous testing.

¢ Discuss component replacement and refurbishment for both gas and steam turbines.

e Prioritize health, safety, and environmental factors, including hazardous material handling,
confined space safety, noise control, and emissions management.

Unit 3. Operational Considerations and Troubleshooting:

e Learn startup and shutdown protocols, safety precautions, and parameter monitoring.

¢ Understand performance monitoring and optimization techniques, focusing on load balancing
and degradation analysis.

e Address common failure modes with adept troubleshooting, from compressor issues to
turbine blade erosion and control system malfunctions.

Unit 4. Case Studies and Practical Exercises:

¢ An in-depth analysis of real-world maintenance challenges, failures, and solution pathways.
e Hands-on exercises involving turbine components, diagnostic tool usage, and replicating
troubleshooting scenarios.

Unit 5. Emergency Response and Recovery:

¢ Examine emergency shutdown procedures.
e Tackle responses to abnormal operating conditions such as overspeed incidents or flameouts.
¢ Development of contingency protocols for critical failure scenarios.
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Unit 6. Alignment and Balancing:

¢ Emphasis on the cruciality of proper alignment and balancing in turbine performance.
¢ Introduction to techniques for shaft alignment and rotor balancing.

Unit 7. Diagnostic Tools and Technologies:
e Overview of diagnostic tools vibration analysis, thermography, borescope inspections.

¢ Interpretation of diagnostic data and trend forecasting.
¢ Utilizing condition monitoring for advanced predictive maintenance.
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