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Maximising Asset Values

Repowering More Than Panel Replacement

Solar repowering today is not simply about replacing old panels; it represents a strategic
opportunity to modernise and optimise the entire PV system. Modern solar panel
repowering is increasingly a full PV system upgrade, involving:

e PV component upgrade (modules, inverters, cabling)

e Solar inverter replacement or inverter retrofit

e Structural optimisation and layout redesign

e Advanced monitoring and performance diagnostics PV

This comprehensive approach can enable photovoltaic performance enhancement, not
just capacity replacement, improving energy yield, operational efficiency, and extending
asset life. By addressing all key components of the solar plant, modern repowering
ensures that ageing PV systems continue to deliver high performance and maximise
return on investment.

The Global PV capacity has grown from 4.9 GW in 2005 to nearly 1,900 GW by 2024. Much
of this capacity was installed with early-generation modules, inverters, and balance-of-
system components that are now reaching technical or economic limits. The repowering
or revamping is becoming a hot topic in renewables, especially on Solar PV, being a highly
evolving and technically and financially reliable renewable system.

Repowering provides a cost-effective means to extend asset life, prevent premature
decommissioning, and achieve substantial performance improvements.

Another advantage of repowering is less land use impact and easy & fast planning
and development. Land efficiency and spatial optimisation are significantly improved
through repowering, which enables major gains in energy density. Scenario Output on
same land: Original 2010 PV plant 100%, Repowered PV plant 160-180%. In many
regions, especially Europe, new sites are increasingly difficult to permit due to many
reasons and public opposition. Repowering helps to overcome such issues by means of
more energy from the same land, no added environmental impact & visual impact, and no
new land-use conflicts or planning approvals. This makes solar repowering especially
critical in land-constrained regions, where retrofitting solar plants avoids new permitting
and land-use conflicts, and is one of the few scalable options. Developing a new PV project
on a greenfield site can take several years from planning and permitting to
commissioning, whereas repowering can be implemented much faster and smoothly.
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Repowering also means lifetime extension and asset utilisation. Studies on existing
old PV plants, mapping their yield and analysing system design, mostly result in the
following findings: existing grid connections are underutilised, better yield can be
achieved with fewer design updates, structural components can often be reused, and
system losses can be materially reduced. In many cases, the cables, transformer, and
structure and sometimes inverters or even the whole infrastructure, are much more
robust than the original plant design, as it depends on module life. As a result, lifetime
extension solar projects and solar lifetime extension programs can reset asset life by 20+
years, transforming ageing plants into modern, high-performance facilities.

Repowering also impacts grid stability, energy security & communities. Modern PV
system upgrades improve reactive power control, fault ride-through, and forecast
accuracy. This strengthens grid stability and supports energy security, particularly for
community-driven and distributed systems, where solar system retrofit delivers local
benefits without expanding land use. In addition, these upgrades enable more reliable
integration of renewable energy into the grid, reduce operational risks, and help
communities maximise the value of local clean energy generation. By improving system
performance and resilience, repowering ensures that ageing PV plants continue to
contribute to a secure, stable, and sustainable energy supply.

Repowering finally impacts financial and sustainability outcomes. Through PV plant
revamping, retrofitting solar plants, and targeted PV component upgrades, repowering
delivers both financial resilience and true sustainability. None of the PV plants operate
without losses, so they never achieve the fully targeted financial gains under their original
design. Before upgrades, capacity factors typically ranged from 14-17%, annual yield was
at baseline levels, O&M costs were increasing, and asset value was declining. Post-
upgrade, capacity factors increase to 20-24%, annual yield improves by 30-60%, 0&M
costs are reduced, and asset value is effectively reset, demonstrating how repowering
enhances both the financial performance and long-term sustainability of solar assets
despite inherent system losses.

It is clear that repowering is more than just panel replacement. It impacts a wide variety
of areas in a positive way i.e. land usage, life extension for existing assets, energy security
etc. Repowering can make renewable energy truly renewable and drive the whole solar
industry towards sustainability and a greener future. Repowering enables solar plant
refurbishment instead of new construction, photovoltaic performance enhancement on
existing land, and long-term solar lifetime extension. This approach not only maximises
the potential of existing solar infrastructure but also contributes to the ultimate goal of
creating a better world in a changing climate.
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