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Course Introduction

Advanced Hydropower Engineering Training Course is designed to develop advanced technical expertise in

hydropower development, renewable energy integration, hydraulic systems optimization, digital power plant

management, and sustainable water resource engineering. With the global transition toward clean energy,

net-zero targets, grid flexibility, and climate-resilient infrastructure, hydropower professionals require

advanced knowledge in hydraulic design, turbine technology, dam safety, pumped storage systems,

environmental sustainability, and smart hydropower solutions. This training course combines modern

engineering principles, international best practices, and real-world applications to enhance the capabilities

of engineers, consultants, project managers, and energy professionals involved in hydropower projects.

The course provides deep insights into advanced hydropower planning, feasibility studies, hydroelectric

project optimization, computational modeling, asset management, and digital transformation of power

facilities. Participants will explore emerging trends such as AI-driven predictive maintenance, smart grids,

hybrid renewable systems, green infrastructure, energy storage technologies, and climate-adaptive

hydropower operations. Through practical case studies from global hydropower projects, participants will

gain the skills required to design, operate, manage, and optimize modern hydropower systems while

supporting sustainable energy development worldwide.

Programme Curriculum

Advanced Hydropower Engineering Training Course

Introduction

Advanced Hydropower Engineering Training Course is designed to develop advanced technical expertise in

hydropower development, renewable energy integration, hydraulic systems optimization, digital power plant

management, and sustainable water resource engineering. With the global transition toward clean energy, net-



zero targets, grid flexibility, and climate-resilient infrastructure, hydropower professionals require advanced

knowledge in hydraulic design, turbine technology, dam safety, pumped storage systems, environmental

sustainability, and smart hydropower solutions. This training course combines modern engineering principles,

international best practices, and real-world applications to enhance the capabilities of engineers, consultants,

project managers, and energy professionals involved in hydropower projects.

The course provides deep insights into advanced hydropower planning, feasibility studies, hydroelectric project

optimization, computational modeling, asset management, and digital transformation of power facilities.

Participants will explore emerging trends such as AI-driven predictive maintenance, smart grids, hybrid

renewable systems, green infrastructure, energy storage technologies, and climate-adaptive hydropower

operations. Through practical case studies from global hydropower projects, participants will gain the skills

required to design, operate, manage, and optimize modern hydropower systems while supporting sustainable

energy development worldwide.

Course Duration

10 days

Course Objectives

1. Develop advanced expertise in modern hydropower engineering principles and technologies. 

2. Understand hydropower project lifecycle management from concept to operation. 

3. Master hydraulic design, turbine selection, and performance optimization techniques. 

4. Apply digital engineering tools, simulation models, and smart hydropower technologies. 

5. Enhance skills in dam safety management and risk-based infrastructure assessment. 

6. Analyze renewable energy integration and grid stability solutions. 

7. Improve knowledge of pumped storage hydropower and energy storage innovations. 

8. Implement sustainable hydropower development strategies aligned with ESG principles. 

9. Evaluate environmental impact assessment and climate resilience approaches. 

10. Develop capabilities in hydropower asset management and predictive maintenance. 

11. Apply advanced methods for hydraulic transient analysis and system protection. 

12. Understand global trends in AI, automation, IoT, and digital twin applications. 

13. Build leadership skills for managing large-scale renewable energy projects. 

Target Audience

1. Hydropower Engineers 

2. Civil and Hydraulic Engineers 

3. Electrical Power Engineers 

4. Renewable Energy Professionals 

5. Dam Design and Safety Specialists 

6. Hydro Plant Operation Managers 

7. Project Managers and Engineering Consultants 

8. Government Energy Officials and Utility Professionals 

Course Modules

Module 1: Advanced Hydropower Engineering Fundamentals

Evolution of modern hydropower technologies and global energy trends 

Hydropower classifications and advanced generation concepts 



Renewable energy transition and hydropower’s strategic role 

Major components of hydroelectric power plants 

Future trends in sustainable hydropower development 

Case Study: Three Gorges Hydropower Project, China 

Module 2: Hydropower Project Planning and Feasibility Studies

Site assessment and hydrological investigations 

Energy yield estimation techniques 

Technical and financial feasibility analysis 

Risk assessment frameworks 

Project development strategies 

Case Study: Itaipu Hydroelectric Plant, Brazil-Paraguay

Module 3: Advanced Hydraulic Engineering and Flow Analysis

Hydraulic system design principles 

Computational fluid dynamics (CFD) applications 

Flow optimization methods 

Hydraulic losses and efficiency improvement 

Water conveyance system analysis 

Case Study: Grand Coulee Dam, USA.

Module 4: Turbine Technology and Performance Optimization

Francis, Kaplan, and Pelton turbine technologies 

Turbine selection methodologies 

Efficiency improvement strategies 

Cavitation control techniques 

Turbine monitoring systems 

Case Study: La Grande Hydroelectric Complex, Canada 

Module 5: Dam Engineering, Safety, and Risk Management

Modern dam design concepts 

Structural monitoring technologies 

Risk-based dam safety management 

Emergency action planning 

Advanced inspection methods 

Case Study: Hoover Dam, USA

Module 6: Hydropower Electrical Systems and Grid Integration

Generator technologies 

Power transmission systems 

Grid stability and frequency control 

Renewable energy integration 

Smart grid applications 

Case Study: Norwegian Hydropower System

Module 7: Pumped Storage Hydropower Engineering



Pumped storage operating principles 

Energy storage applications 

Grid balancing strategies 

Variable-speed technology 

Future energy storage trends 

Case Study: Bath County Pumped Storage Station, USA

Module 8: Digital Transformation and Smart Hydropower

Digital twin technology 

Artificial intelligence applications 

IoT-based monitoring systems 

Automation and remote operations 

Predictive analytics 

Case Study: Digital Hydro Projects in Europe

Module 9: Hydropower Operation and Maintenance Excellence

Preventive maintenance strategies 

Predictive maintenance technologies 

Reliability-centered maintenance 

Equipment lifecycle management 

Operational efficiency improvement 

Case Study: Churchill Falls Hydroelectric Plant, Canada

Module 10: Environmental Sustainability and Climate Resilience

Environmental impact assessment 

Sustainable water management 

Climate change adaptation 

Biodiversity protection strategies 

Green hydropower certification 

Case Study: Costa Rica Hydropower Development 

Module 11: Hydrological Modeling and Water Resource Management

Advanced hydrological forecasting 

Rainfall-runoff modeling 

Climate data analysis 

Reservoir optimization 

Water allocation strategies 

Case Study: Murray-Darling Basin Water Management, Australia

Module 12: Advanced Control Systems and Automation

SCADA systems 

Digital control technologies 

Remote monitoring platforms 

Automated operation systems 

Cybersecurity in power plants 

Case Study: Swiss Alpine Hydropower Plants



Module 13: Hydropower Economics and Project Finance

Investment analysis 

Cost optimization strategies 

Financing models 

Revenue forecasting 

Lifecycle cost assessment 

Case Study: Belo Monte Hydropower Project, Brazil

Module 14: Emerging Technologies in Hydropower Engineering

Artificial intelligence applications 

Machine learning for forecasting 

Robotics inspection technologies 

Advanced sensors 

Hybrid renewable integration 

Case Study: Hybrid Hydro-Solar Projects Worldwide 

Module 15: Future Trends and Leadership in Hydropower Development

Global hydropower market trends 

Net-zero energy strategies 

Sustainable infrastructure leadership 

Innovation management 

Future-ready hydropower planning 

Case Study: International Renewable Energy Projects.

Training Methodology

Interactive lectures and presentations.

Group discussions and brainstorming sessions.

Hands-on exercises using real-world datasets.

Role-playing and scenario-based simulations.

Analysis of case studies to bridge theory and practice.

Peer-to-peer learning and networking.

Expert-led Q&A sessions.

Continuous feedback and personalized guidance.

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.

mailto:info@fineskilltrainingcenter.org


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

Start Date End Date Location Price

21 Sep 2026 02 Oct 2026 Online $2,000

21 Sep 2026 02 Oct 2026 Physical $3,000

21 Sep 2026 02 Oct 2026 Physical $0

21 Sep 2026 02 Oct 2026 Physical $0

21 Sep 2026 02 Oct 2026 Physical $0

21 Sep 2026 02 Oct 2026 Physical $0

21 Sep 2026 02 Oct 2026 Physical $0

21 Sep 2026 02 Oct 2026 Physical $0

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

Register Online Now

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

https://mail.fineskilltrainingcenter.com/courses/advanced-hydropower-engineering-training-course

