Benefits of Design Optimisation- Renewable Energy Systems

In general, “optimisation” refers to “the action of making the best or most effective use of a
situation or resource.” Thus, “Design optimisation” can be interpreted as the optimal plan to put
together the best or most effective use of a situation or resource. As the most sustainable form
of energy system, the renewable energy industries have an additional burden of being the optimal
design. A pragmatic design approach in consideration of every phase of the project/ system
lifecycle, should be essential.

Design optimisation for renewable energy systems brings significant advantages that enhance
performance, reduce costs, reduce the environmental impact, and contribute to sustainability.
Here are some key benefits of desigh optimisation specifically for renewable energy systems:

1. Efficiency Improvement

Efficiency is one of the important factors that determines system performance;
designing an optimally designed system can bring higher efficiency. For instance, in
renewable energy systems, energy harnessing can be made efficient and maximum,
thereby improving the energy generation while utilizing the resources to the fullest
with lower wastage.

2. Cost effectiveness

An optimised system can bring cost effectiveness throughout the life cycle of the
system or project. As the renewable energy projects are bound to higher capex, an
optimised design can bring down the cost effectively by avoiding overdesign or under
design, along with choosing the right materials and balance of systems, even the land
usage.

Optimized design can help to reduce the energy loss, there by achieving better
revenue generation. Choosing the best equipment and materials can help to reduce
the maintenance costs, thereby achieving further cost effectiveness

3. Energy Yield Optimisation

e The outcome of the system (project) is one of the important factors determining
the purpose of that project. Achieving the existing benchmarks and general
expectations with less usage of resources can improve the overall yield of the
system.

e An optimised design is always capable of achieving a higher yield compared to
non-optimised systems.

4. Reliability and Durability

e Design optimisation often incorporates redundancy, durability, and optimum
protection systems, making renewable energy systems more robust and reliable
under varying environmental conditions.

o Longer Service Life: Proper design optimisation can increase the lifespan of
renewable energy systems by ensuring that they are better resilient to withstand
environmental conditions and operational stresses.

e Reduced Maintenance Needs: With optimized components, renewable energy
systems may experience fewer breakdowns and require less frequent repairs,
leading to lower maintenance costs and better long-term reliability.

5. Environmental Impact



Reduced Carbon Footprint: Renewable Energy systems are not 100 percent
green; they also have a carbon footprint and negative impact on the environment
and ecosystem. By optimizing the efficiency of renewable energy technologies,
more clean energy is produced for the same amount of investment, thus
contributing to a lower carbon footprint and Land use.

Wastage: Optimised designs reduce material waste, energy losses, and
unnecessary consumption, lowering the environmental footprint of
manufacturing, transportation, installation, operation, and the end of life of the
system.

Sustainability: Efficient designs lead to sustainable use of resources, ensuring
that the renewable energy system operates with minimal environmental impact
throughout its lifecycle.

6. Improved Reliability and Grid Stability

Predictive Maintenance: Through optimized designs, monitoring systems can be
integrated that predict potential failures before they happen, ensuring a more
reliable energy supply.

Other system integration: In renewable systems optimised with integration of
energy storage (like batteries), can improve the reliability of the system under
extreme conditions and ensure stable energy availability

Smart Grid Integration: Optimisation can help ensure renewable energy systems
integrate more effectively (multi-purpose purpose such as reactive power
correction, power factor improvement) with the energy grid, enabling better load
balancing and reliability.

7. Adaptability

Site-Specific Designs: Optimisation can be tailored to local environmental
factors (such as wind patterns, solar irradiance, and geographic features),
ensuring that each renewable energy project is custom designed to perform
optimally at its specific location.

Flexible Technologies: Optimisation can make renewable technologies more
adaptable to different climates and geographical locations, expanding the
potential for deployment in diverse areas.

8. Scalability & Easiness of Maintenance

Futuristic- Optimized systems are designed with future expansion/ or
advancement in mind, which makes it easier to upgrade renewable energy
systems as per the requirement. Optimisation makes the process smoother and
more cost-effective.

Regular operation/maintenance An Optimised design could make all necessary
consideration of regular maintenance requirements (access, bypassing, safety,
etc) so that day-to-day operations and maintenance are smooth and effective.

9. ReturnonInvestment (ROIl) & Asset Value

Profitability: Being high high-investment portfolio of renewable projects, ROl is a
key factor for investors. An optimized renewable energy systems yield more
energy for the same initial investment, improving the return on investment (ROI).



e An optimised, reliable system can maximise the overall value of the asset
throughout its life cycle.

o Investment: Optimised systems with reliability and efficiency, with better ROI,
always attract investors, developers, and financiers, potentially leading to better
funding opportunities for large-scale renewable projects.

10. Innovation

e The design optimisation can be a driving force for innovations in the renewable
sector, which encourages R&D of better efficient, and reliable systems,
technologies.

As optimized renewable energy systems perform better, they can accelerate the global transition
to clean energy and low-carbon energy. Design optimisation for renewable energy systems
ensures they are efficient, cost-effective, durable, and sustainable. It helps maximize energy
output, reduce operational costs, extend system lifespans, and improve the overall feasibility and
reliability of renewable energy projects. These benefits contribute significantly to achieving global
sustainability goals and accelerating the shift towards a cleaner, more resilient, and reliable
energy future.



