Biofuel Production Technologies in Renewable

Energy Systems Training Course

Professional Development Training Course Outline

Category Renewable Energy Duration 5 Days

Online / On-site

Base Fee $1,500 USD Delivery Mode )
Hybrid

Course Introduction

Biofuel Production Technologies in Renewable Energy Systems Training Course is designed to develop
expertise in advanced bioenergy solutions, sustainable fuel production, circular economy practices, and
renewable energy transition strategies. The course explores modern biofuel conversion technologies,
including first-generation, second-generation, and advanced biofuel systems, with emphasis on biomass
feedstock management, anaerobic digestion, biogas upgrading, bioethanol production, biodiesel
technologies, waste-to-energy innovations, and carbon-neutral energy pathways. Participants gain practical
knowledge of emerging bioenergy trends supporting global net-zero targets, energy security, climate
resilience, and sustainable development goals (SDGS).

This comprehensive training integrates engineering principles, industrial applications, digital energy
management, life-cycle assessment (LCA), carbon footprint reduction, and renewable energy integration
strategies. Through real-world case studies and technology-driven learning, participants explore successful
biofuel projects worldwide, including advanced biorefineries, agricultural waste conversion systems,
municipal waste-to-fuel plants, and sustainable aviation fuel (SAF) initiatives. The course prepares
professionals to design, evaluate, and implement innovative biofuel production systems contributing to the
global clean energy revolution.

Programme Curriculum

Biofuel Production Technologies in Renewable Energy Systems Training Course
Introduction

Biofuel Production Technologies in Renewable Energy Systems Training Course is designed to develop
expertise in advanced bioenergy solutions, sustainable fuel production, circular economy practices, and
renewable energy transition strategies. The course explores modern biofuel conversion technologies, including



first-generation, second-generation, and advanced biofuel systems, with emphasis on biomass feedstock
management, anaerobic digestion, biogas upgrading, bioethanol production, biodiesel technologies, waste-to-
energy innovations, and carbon-neutral energy pathways. Participants gain practical knowledge of emerging
bioenergy trends supporting global net-zero targets, energy security, climate resilience, and sustainable
development goals (SDGs).

This comprehensive training integrates engineering principles, industrial applications, digital energy
management, life-cycle assessment (LCA), carbon footprint reduction, and renewable energy integration
strategies. Through real-world case studies and technology-driven learning, participants explore successful
biofuel projects worldwide, including advanced biorefineries, agricultural waste conversion systems, municipal
waste-to-fuel plants, and sustainable aviation fuel (SAF) initiatives. The course prepares professionals to
design, evaluate, and implement innovative biofuel production systems contributing to the global clean energy
revolution.

Course Duration

5 days

Course Objectives

By completing this training course, participants will be able to:

Understand the fundamentals of biofuel production technologies and renewable energy systems.
Analyze global trends in bioenergy innovation, clean technology, and energy transition strategies.
Identify suitable biomass resources and sustainable feedstock management approaches.

Explain advanced processes involved in bioethanol, biodiesel, biogas, and renewable fuel production.
Evaluate second-generation and third-generation biofuel technologies.

Apply principles of anaerobic digestion, fermentation, gasification, and pyrolysis systems.
Develop knowledge of integrated biorefineries and circular economy models.

Assess environmental impacts using life-cycle assessment and carbon accounting tools.

Explore applications of sustainable aviation fuels (SAF) and green fuels.

Understand biofuel integration with smart grids and renewable energy infrastructure.

. Evaluate economic feasibility through techno-economic analysis (TEA).

. ldentify opportunities in low-carbon energy markets and climate-smart technologies.

. Develop strategies for implementing scalable, sustainable, and future-ready bioenergy projects.
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Target Audience

Renewable energy engineers and energy consultants

Bioenergy professionals and biomass specialists

Chemical, environmental, and process engineers

Sustainability managers and ESG professionals

Researchers and academics in clean energy fields

Government energy planners and policymakers

Industrial professionals involved in waste management and energy production
Entrepreneurs and investors in renewable energy technologies
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Course Modules
Module 1: Fundamentals of Bioenergy and Renewable Fuel Systems

¢ Introduction to global bioenergy markets and renewable energy transition



Overview of biofuel categories

Understanding biomass resources, availability, and sustainability criteria

Role of biofuels in decarbonization and climate change mitigation

Case Study: Brazil’'s sugarcane ethanol industry and renewable fuel development model

Module 2: Biomass Feedstock Management and Resource Optimization

e Types of biomass-agricultural residues, forestry waste, algae, and organic waste

Sustainable biomass collection, transportation, and storage methods

Feedstock characterization and quality assessment techniques

Digital technologies for biomass supply chain optimization

Case Study: European agricultural waste-to-energy supply networks
Module 3: Bioethanol Production Technologies

e Principles of fermentation-based bioethanol production
Pretreatment technologies for lignocellulosic biomass conversion

Enzyme technologies and advanced fermentation processes

Improving yield efficiency through process optimization

Case Study: Cellulosic ethanol projects using agricultural residues
Module 4: Biodiesel and Renewable Liquid Fuel Technologies

¢ Biodiesel production through transesterification processes

Feedstock selection including vegetable oils and waste oils

Advanced catalysts and process efficiency improvements

Quality standards and fuel performance evaluation

Case Study: Waste cooking oil biodiesel programs in urban energy systems

Module 5: Biogas, Anaerobic Digestion, and Biomethane Systems

e Fundamentals of anaerobic digestion technology

Biogas upgrading and renewable natural gas production
Integration of biogas systems with agriculture and industries
Methane recovery and emissions reduction strategies

Case Study: Germany’s agricultural biogas energy infrastructure

Module 6: Advanced Biofuels and Emerging Technologies

e Second-generation and third-generation biofuel innovations
Algae-based biofuel production technologies

Gasification, pyrolysis, and thermochemical conversion methods
Sustainable aviation fuel (SAF) development pathways

Case Study: Global SAF projects supporting aviation decarbonization

Module 7: Biofuel Sustainability, Economics, and Environmental Assessment

o Life-cycle assessment (LCA) of biofuel systems
Carbon footprint measurement and greenhouse gas reduction

Techno-economic analysis of bioenergy projects

Circular economy and waste valorization strategies

Case Study: Industrial biorefineries achieving carbon reduction goals



Module 8: Future Trends, Digitalization, and Renewable Energy Integration

o Artificial intelligence and automation in biofuel production

e Smart monitoring systems for bioenergy facilities

¢ Integration of biofuels with hybrid renewable energy systems
Future opportunities in hydrogen, e-fuels, and renewable fuels
Case Study: Digital transformation of modern biorefineries

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.

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

Register Online Now
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Email: info@fineskilltrainingcenter.com | Website: www.fineskilltrainingcenter.com
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