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Course Introduction / Overview:

Control valves are the final control elements in most process control loops, making their proper
sizing, selection, and maintenance critical for plant safety, efficiency, and profitability. This
comprehensive training course from BIG BEN Training Center provides an in-depth, A-to-Z
exploration of the entire control valve lifecycle. It moves beyond basic theory to equip participants
with the practical skills needed to tackle real-world challenges. Drawing upon foundational principles
outlined in seminal works like the "Control Valve Handbook" and insights from industry experts such
as Dr. Bela G. Liptak, the curriculum integrates fundamental fluid dynamics with modern diagnostic
technologies. Participants will learn to accurately calculate valve sizing coefficients (Cv), predict and
mitigate damaging phenomena like cavitation and flashing, and select the optimal valve and
actuator for any given service. The course emphasizes a proactive maintenance approach, shifting
from reactive repairs to predictive strategies that leverage smart instrumentation and data analysis
to enhance reliability and reduce operational costs, ensuring your facility's control systems perform

at their peak.

Target Audience / This training course is suitable for:

e Instrumentation and Control Engineers.

e Process Engineers.

e Mechanical and Maintenance Engineers.

e Maintenance Technicians and Supervisors.

e Plant Operators and Operations Supervisors.

e Reliability and Asset Management Professionals.

e Project Engineers involved in plant design and commissioning.

Technical professionals seeking to deepen their process control knowledge.

Target Sectors and Industries:

e Oil and Gas Production and Refining.

e Petrochemical and Chemical Manufacturing.
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Food and Beverage Processing.

Governmental bodies and regulatory agencies overseeing industrial operations.

Target Organizations Departments:

Engineering and Design.
Maintenance and Repair.

Operations and Production.

Process Control and Automation.
Reliability and Asset Integrity.
Instrumentation and Control Systems.
Projects and Commissioning.

Health, Safety, and Environment (HSE).

Course Offerings:

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

Master the fundamental principles of control valve operation and their role in process control

loops.

Perform accurate control valve sizing calculations for liquid, gas, and two-phase flow

applications.

Analyze and select the appropriate valve type, materials, and flow characteristics for specific

services.
Identify and mitigate common issues such as cavitation, flashing, and high-noise generation.
Select and size the correct actuator and positioner for optimal valve performance and control.

Develop and implement effective preventive and predictive maintenance strategies for control

valves.

Troubleshoot common control valve failures and diagnose performance issues using modern

tools.
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Ve, ‘engaging,

and practical, ensuring that participan-ts cant Y appl_y -their learning in the workplace. This
course blends expert-led instruction with a variety of learning techniques to accommodate different
styles and maximize knowledge retention. Sessions will include detailed presentations on core
concepts, followed by intensive, hands-on workshops where participants will work through real-world
valve sizing and selection problems. We will utilize case studies from various industries to illustrate
the consequences of improper valve selection and the benefits of a robust maintenance program.
Collaborative group discussions and teamwork activities will encourage peer-to-peer learning and
the sharing of practical experiences. Interactive Q&A sessions are integrated throughout the course
to address specific challenges and clarify complex topics. The emphasis is on a practical, problem-

solving approach, moving beyond theory to build tangible skills and confidence in managing critical

control valve assets.

Course Agenda (Course Units):

Unit One: Fundamentals of Control Valves and Process Control

Introduction to process control loops and the role of the final control element.

Fundamental principles of fluid dynamics for valve applications.

Anatomy of a control valve: body, trim, bonnet, and actuator.

Classification of control valves: linear vs. rotary motion (globe, gate, ball, butterfly, plug).

Understanding valve flow characteristics: quick opening, linear, and equal percentage.

Introduction to valve standards (ANSI, API, ISA).

Safety considerations in control valve applications.

Unit Two: Principles of Control Valve Sizing

The fundamental sizing equation and the flow coefficient (Cv).

Sizing for incompressible fluids (liquids) using ISA-75.01.01.

Understanding pressure recovery and the liquid pressure recovery factor (FL).

Predicting and preventing cavitation and flashing.

Sizing for compressible fluids (gases and vapors).

Calculating choked flow and predicting aerodynamic noise.

www.bigben-training.com




e Trim design and its impact on performance ngevity.
e Actuator types: pneumatic (spring-diaphragm, piston), electric, and hydraulic.
e Actuator sizing based on torque and thrust requirements.

¢ Valve positioners: pneumatic, electro-pneumatic, and smart/digital positioners.

e Selection of accessories like solenoids, limit switches, and air filter regulators.

Unit Four: Control Valve Installation, Maintenance, and Troubleshooting

Best practices for control valve installation and commissioning.

Developing a preventive maintenance (PM) program.

Common failure modes and their root causes.

Systematic troubleshooting techniques for valve performance issues.

Lapping, seat leakage testing, and soft goods replacement.

Understanding and interpreting valve nameplates and documentation.

Workshop: Analyzing failed valve components.

Unit Five: Advanced Diagnostics and Modern Maintenance Strategies

e Introduction to smart (digital) valve positioners and their diagnostic capabilities.

Using valve signatures for performance analysis and fault detection.

e Predictive maintenance (PdM) strategies for control valves.

Integrating control valve data into IloT and plant asset management systems.

Fugitive emissions testing and compliance with environmental standards.

Understanding Safety Integrity Level (SIL) ratings for valves in safety systems.

The future of control valve technology and lifecycle management.

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?
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might the traditional roles of mainte 1ability engineers evolve in managing

the lifecycle of a control valve?

What unique qualities does this course offer compared to other courses?

This course distinguishes itself by providing a holistic, lifecycle-oriented perspective on control
valves, seamlessly integrating the distinct disciplines of process engineering, mechanical design, and
maintenance strategy. Unlike programs that focus narrowly on either sizing calculations or basic
repair, this curriculum builds a comprehensive skill set, starting from the fundamental principles of
fluid dynamics and process control and progressing to advanced predictive maintenance and lloT
integration. We emphasize the "why" behind the "how," ensuring participants not only learn to apply
sizing formulas from standards like ISA-75.01.01 but also deeply understand the physical
phenomena of cavitation, flashing, and choked flow that can compromise plant safety and efficiency.
The course content is enriched with practical case studies that illustrate the real-world consequences
of selection errors and the significant return on investment from a well-executed maintenance
program. By focusing on modern diagnostic tools, smart positioner capabilities, and proactive asset
management strategies, this training equips professionals not just for today's challenges but for the

future of intelligent process control.
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