Advanced Fluid Flow Operations Training Course

Professional Development Training Course Outline

Category General Training Duration 10 Days

Online / On-site

Base Fee $3,000 USD Delivery Mode _
Hybrid

Course Introduction

Fluid flow operations are fundamental to the efficient, safe, and sustainable performance of modern
industrial facilities. From oil and gas transportation and chemical processing to water treatment and power
generation, understanding advanced fluid dynamics is essential for optimizing system performance,
reducing energy consumption, improving reliability, and ensuring operational excellence. Advanced Fluid
Flow Operations Training Course provides participants with practical and advanced knowledge of fluid
mechanics, flow assurance, hydraulic systems, pressure management and digital monitoring technologies
used in today's industrial environments.

The course combines theoretical foundations with practical applications, industry best practices, and real-
world case studies to help professionals address complex flow-related challenges. Participants will gain
expertise in computational fluid dynamics (CFD), flow measurement technologies, pump and compressor
optimization, multiphase flow systems, transient flow analysis, hydraulic modeling, predictive maintenance,
asset integrity management, and Industry 4.0 solutions for fluid transport systems. The training emphasizes
operational efficiency, process safety, environmental compliance, and cost-effective system management.

Programme Curriculum

Advanced Fluid Flow Operations Training Course
Introduction

Fluid flow operations are fundamental to the efficient, safe, and sustainable performance of modern industrial
facilities. From oil and gas transportation and chemical processing to water treatment and power generation,
understanding advanced fluid dynamics is essential for optimizing system performance, reducing energy
consumption, improving reliability, and ensuring operational excellence. Advanced Fluid Flow Operations
Training Course provides participants with practical and advanced knowledge of fluid mechanics, flow
assurance, hydraulic systems, pressure management and digital monitoring technologies used in today's



industrial environments.

The course combines theoretical foundations with practical applications, industry best practices, and real-world
case studies to help professionals address complex flow-related challenges. Participants will gain expertise in
computational fluid dynamics (CFD), flow measurement technologies, pump and compressor optimization,
multiphase flow systems, transient flow analysis, hydraulic modeling, predictive maintenance, asset integrity
management, and Industry 4.0 solutions for fluid transport systems. The training emphasizes operational
efficiency, process safety, environmental compliance, and cost-effective system management.

Course Duration

10 Days

Course Objectives

Upon completion of this course, participants will be able to:
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Understand advanced fluid mechanics and flow dynamics principles.
Analyze single-phase and multiphase flow systems.

Optimize pipeline and process flow performance.

Apply Computational Fluid Dynamics (CFD) techniques.

Improve pump, compressor, and valve efficiency.

Conduct advanced hydraulic system analysis.

Manage flow assurance and pipeline integrity.

Reduce energy consumption and operating costs.

Implement digital monitoring and smart flow technologies.

Evaluate pressure losses and flow restrictions.

. Troubleshoot complex fluid flow operational issues.
. Apply predictive maintenance and reliability engineering.
. Enhance process safety, sustainability, and operational excellence.

Target Audience
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Process Engineers

Mechanical Engineers

Operations Engineers

Pipeline Engineers

Production Supervisors

Maintenance Engineers and Technicians
Plant Managers and Operations Managers
Reliability and Asset Integrity Professionals

Training Modules

Module 1: Fundamentals of Advanced Fluid Mechanics

Fluid properties and behavior

Flow regimes and classifications

Conservation laws

Fluid dynamics principles

Industrial applications

Case Study: Flow performance analysis in a refinery transfer system.



Module 2: Fluid Flow Equations and Hydraulic Principles

e Bernoulli's equation applications

Continuity equation analysis

Energy balance calculations

Hydraulic grade lines

System pressure profiles

e Case Study: Hydraulic optimization of a process water network.

Module 3: Pipeline Hydraulics and Flow Management

e Pipeline design fundamentals

Flow capacity calculations

Pressure drop analysis

Pipeline operating envelopes

Capacity enhancement methods

e Case Study: Crude oil pipeline throughput improvement project.

Module 4: Advanced Pump Operations and Optimization

e Centrifugal pump performance

Positive displacement pumps

Pump selection criteria

Pump efficiency monitoring

Energy optimization techniques

Case Study: Reducing energy consumption in pumping stations.

Module 5: Compressor and Gas Flow Operations

e Gas flow characteristics

Compressor performance curves

Gas transportation systems

Surge and stall prevention

Compressor optimization

Case Study: Gas compression station efficiency enhancement.

Module 6: Multiphase Flow Systems

e Gas-liquid flow behavior

Flow pattern identification

Slugging phenomena

Flow assurance challenges

Production system optimization

Case Study: Offshore multiphase flow management.

Module 7: Flow Measurement Technologies

e Flow meter selection

Differential pressure flow meters
Ultrasonic flow measurement
Coriolis flow technology
Measurement uncertainty analysis



e Case Study: Improving measurement accuracy in custody transfer systems.
Module 8: Valves and Flow Control Systems

e Control valve fundamentals

Valve sizing methodologies

e Flow control strategies

Automated valve systems

Performance diagnostics

e Case Study: Control valve optimization in a chemical plant.

Module 9: Computational Fluid Dynamics (CFD) Applications

e CFD fundamentals

Flow simulation techniques

e Model development

Performance prediction

Design optimization

Case Study: CFD analysis for reducing process bottlenecks.

Module 10: Transient Flow and Surge Analysis

e Water hammer mechanisms

e Surge pressure calculations

Transient event modeling

Mitigation techniques

Protection system design

Case Study: Water hammer incident investigation and prevention.

Module 11: Flow Assurance and Pipeline Integrity

e Wax deposition control

Hydrate management

Corrosion mitigation

Pigging operations

Integrity management systems

Case Study: Offshore pipeline flow assurance program.

Module 12: Energy Efficiency and Sustainability

e Energy audits

Hydraulic efficiency improvements

Carbon footprint reduction

Sustainable operations

Best available technologies

Case Study: Energy-saving initiatives in process industries.

Module 13: Digitalization and Smart Flow Monitoring

e Industrial 10T applications
e Smart sensors and instrumentation
¢ Real-time monitoring systems



e Data analytics and visualization
¢ Digital twin technology
e Case Study: Smart pipeline monitoring implementation.

Module 14: Troubleshooting and Operational Excellence

e Root cause analysis
Flow instability diagnosis
Equipment performance evaluation

Reliability improvement methods
e Continuous improvement frameworks
e Case Study: Solving chronic flow restriction issues.

Module 15: Integrated Fluid Flow Optimization Project

System-wide performance assessment

Process optimization methodologies

Risk assessment techniques

Economic evaluation

Action plan development

Case Study: End-to-end optimization of a fluid transport network.

Register as a group from 3 participants for a Discount

Send us an email: info@fineskilltrainingcenter.org or call +254769199797

Certification

Upon successful completion of this training, participants will be issued with a globally- recognized certificate.
Tailor-Made Course

We also offer tailor-made courses based on your needs.

Key Notes

a. The participant must be conversant with English.

b. Upon completion of training the participant will be issued with an Authorized Training Certificate

c. Course duration is flexible and the contents can be modified to fit any number of days.

d. The course fee includes facilitation training materials, 2 coffee breaks, buffet lunch and A Certificate upon
successful completion of Training.

e. One-year post-training support Consultation and Coaching provided after the course.

f. Payment should be done at least a week before commence of the training, to Fineskill Training Center
account, as indicated in the invoice so as to enable us prepare better for you.

Upcoming Scheduled Sessions
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Start Date

07 Sep 2026

07 Sep 2026

14 Sep 2026

14 Sep 2026

21 Sep 2026

21 Sep 2026

28 Sep 2026

28 Sep 2026

End Date

18 Sep 2026

18 Sep 2026

25 Sep 2026

25 Sep 2026

02 Oct 2026

02 Oct 2026

09 Oct 2026

09 Oct 2026

Location

Online

Physical

Online

Physical

Online

Physical

Online

Physical

Ready to enroll or request a customized program? Book online or contact us:

Register Online Now

Price

$2,000

$3,000

$2,000

$3,000

$2,000

$3,000

$2,000

$3,000

Email: info@fineskilltrainingcenter.com | Website: www.fineskilltrainingcenter.com
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