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Course Overview

The Steam Systems & Boiler Operations Training Course provides a comprehensive practical
framework for understanding, operating, monitoring, and optimizing industrial steam generation and
boiler systems. Steam is a critical utility across many industrial environments, supporting heating,
power generation, process operations, heat transfer, sterilization, and numerous production
activities. Effective boiler and steam system management is therefore essential for operational
reliability, energy efficiency, equipment protection, and safe plant performance.

The course examines the complete steam generation and distribution cycle, beginning with boiler
fundamentals, feedwater preparation, combustion, heat transfer, steam generation, and boiler
controls. Participants also explore steam distribution, pressure management, condensate recovery,
steam traps, blowdown systems, deaeration, water chemistry, and auxiliary equipment. The
programme connects these technical elements with practical operating requirements and common
industrial challenges.

Efficient boiler operation requires close attention to fuel consumption, steam demand, combustion
conditions, water quality, pressure and temperature, heat losses, equipment condition, and
operational controls. The course develops participants’ ability to recognize performance deviations,
investigate operational problems, identify sources of energy loss, and apply practical measures to
improve boiler efficiency and steam system reliability while maintaining appropriate operational and
safety controls.

Particular attention is given to the relationship between boiler operations, steam distribution
networks, production requirements, maintenance activities, and overall plant performance.
Participants examine common problems such as poor combustion, scaling, corrosion, carryover,
water hammer, steam leakage, inadequate condensate recovery, unstable pressure, inefficient
blowdown, and improper water treatment.

Through practical exercises, technical case studies, system analysis, troubleshooting activities, and
performance improvement workshops, the Steam Systems & Boiler Operations Training Course
equips professionals with the knowledge required to operate and manage steam systems more
effectively. The course is especially relevant to oil and gas, petrochemical, refining, power,
manufacturing, food processing, pharmaceutical, and other steam-intensive industrial environments.
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Objectives

* Analyze the fundamental principles of steam generation, boiler operation, heat transfer,
combustion, and steam distribution during the course.

» Evaluate boiler operating parameters, including pressure, temperature, feedwater conditions,
combustion performance, and steam production.

» Apply appropriate operating practices for boiler startup, normal operation, shutdown, and
changing steam demand conditions.

» Assess boiler efficiency and identify major sources of heat, fuel, water, and steam losses.

* Analyze feedwater and boiler water requirements and evaluate the effects of poor water quality
on equipment performance.

» Develop practical approaches for controlling scaling, corrosion, carryover, foaming, and other
boiler water-related problems.

« Evaluate steam distribution systems, pressure management, steam traps, condensate return,
and heat loss mechanisms.

* Apply structured troubleshooting techniques to common boiler and steam system operating
problems.

» Assess combustion and fuel management practices and identify opportunities for improving
boiler energy performance.

» Strengthen preventive and predictive maintenance practices for boilers, burners, pumps, valves,
steam traps, and auxiliary equipment.

» Design practical measures for improving steam system efficiency, reliability, and operational
stability.

» Develop an integrated boiler and steam system improvement plan based on operational
performance, maintenance requirements, and energy efficiency.

Who Should Attend

The Steam Systems & Boiler Operations Training Course is designed for engineers, operators,
supervisors, and technical professionals responsible for steam generation, boiler operations, utility
systems, maintenance, reliability, and energy performance. It is particularly suitable for Mechanical
Engineers, Chemical Engineers, Process Engineers, Utilities Engineers, Energy Engineers,
Maintenance Engineers, Reliability Engineers, Boiler Engineers, Plant Engineers, and Technical
Services Engineers.
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The programme is also highly relevant to Boiler Operators, Utilities Operators, Control Room
Operators, Maintenance Supervisors, Utilities Supervisors, Operations Supervisors, Maintenance
Managers, Utilities Managers, Engineering Managers, Plant Managers, Energy Managers, and
Reliability Managers. Professionals involved in boiler inspection, water treatment, combustion
systems, steam distribution, condensate recovery, and industrial energy management will benefit
from the integrated technical approach.

The course is particularly suitable for organizations operating steam-intensive facilities, including oil
and gas companies, refineries, petrochemical plants, power generation facilities, manufacturing
plants, food and beverage facilities, pharmaceutical operations, district energy facilities, and large
industrial organizations. It is also valuable for managers and decision makers responsible for boiler
reliability, energy consumption, production continuity, maintenance planning, and utility system
performance.

Learning Outcomes

» Explain the operating principles and major components of industrial boilers and steam
generation systems.

* Interpret key boiler operating parameters and assess their relationship with safe and efficient
operation.

« Apply appropriate procedures for boiler startup, normal operation, load changes, and shutdown.
» Evaluate combustion performance, fuel utilization, heat transfer, and boiler efficiency.

» Assess boiler feedwater and water chemistry requirements and their impact on equipment
condition.

* ldentify causes and consequences of scaling, corrosion, foaming, carryover, and other boiler
water problems.

» Evaluate steam distribution networks, pressure control systems, steam traps, and condensate
recovery arrangements.

* ldentify common causes of steam loss, heat loss, pressure instability, water hammer, and
inefficient condensate recovery.

* Apply systematic troubleshooting techniques to boiler and steam system performance problems.

* Evaluate maintenance requirements for boilers, burners, pumps, valves, steam traps, and
auxiliary systems.

» ldentify opportunities to improve boiler efficiency, fuel consumption, steam utilization, and
condensate recovery.
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* Develop a practical improvement plan for boiler and steam system reliability, efficiency, and
operational performance.

Course Outline

DAY 01

Boiler Fundamentals and Steam Generation Principles

* Role of steam systems in industrial operations

* Fundamentals of steam generation and thermodynamic principles

» Boiler types, configurations, and industrial applications

* Major boiler components and their functions

» Combustion systems and fuel characteristics

» Heat transfer mechanisms within boilers

» Boiler capacity, steam demand, pressure, and temperature relationships
» Boiler efficiency and energy balance fundamentals

* Boiler auxiliaries and supporting systems

» Basic boiler instrumentation and operating controls

PRACTICAL APPLICATION

Analyze a representative industrial boiler system and identify the function of major components
and operating parameters

DAY 02
Boiler Operation, Combustion, Feedwater, and Water Treatment

» Boiler startup, normal operation, load changes, and shutdown
» Boiler operating limits and critical operating parameters

» Combustion control and air-to-fuel ratio management

» Burner operation and flame stability

* Fuel management and combustion efficiency

» Boiler feedwater systems and feedwater pumps

» Deaeration and oxygen removal
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DAY 02 — CONTINUED

» Boiler water treatment and chemical control
» Blowdown systems and dissolved solids management

» Scaling, corrosion, foaming, and carryover

PRACTICAL APPLICATION

Evaluate boiler operating conditions and develop corrective actions for combustion and water
quality problems

DAY 03

Steam Distribution, Pressure Management, and Condensate
Systems

» Steam distribution network design and operating principles
« Steam pressure and temperature management

» Steam headers and distribution arrangements

* Pressure-reducing systems and control valves

» Steam traps and condensate removal principles

» Types and applications of steam traps

» Steam leakage and heat loss identification

« Condensate recovery and return systems

» Water hammer causes, prevention, and operational control

» Steam quality and its impact on process performance

PRACTICAL APPLICATION

Analyze a steam distribution network and identify pressure losses, steam leakage, condensate
recovery opportunities, and water hammer risks

DAY 04

Boiler Troubleshooting, Maintenance, and Reliability

e Common boiler operating problems and symptoms

< Boiler performance deterioration and diagnostic indicators
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DAY 04 — CONTINUED

Troubleshooting combustion and burner problems

Diagnosing pressure, temperature, and steam quality abnormalities
Identifying boiler water treatment and feedwater problems
Troubleshooting steam traps, valves, pumps, and condensate systems
Boiler inspection and condition assessment

Preventive and predictive maintenance strategies

Reliability considerations for critical boiler equipment

Root cause analysis of recurring boiler and steam system failures

PRACTICAL APPLICATION

Conduct a structured troubleshooting exercise for a simulated boiler and steam system failure

DAY 05

Steam System Optimization, Energy Efficiency, and
Performance Management

Measuring and monitoring boiler and steam system performance
Boiler efficiency assessment and energy performance indicators
Fuel consumption analysis and heat loss identification

Improving combustion efficiency and reducing excess air losses
Optimizing blowdown and boiler water management

Steam trap management and steam loss reduction

Improving condensate recovery and return

Steam pressure optimization and demand management

Integrating maintenance, reliability, energy efficiency, and operations

Developing continuous improvement strategies for steam systems

FINAL WORKSHOP

Conduct an integrated boiler and steam system performance assessment and develop an
action plan for efficiency, reliability, maintenance, water management, and operational
improvement
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