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Why Hybrid Supercapacitors Are Ideal for Renewable
Energy Storage

Hybrid supercapacitors are rapidly becoming a key player in the field of renewable
energy storage, thanks to their exceptional characteristics and capabilities. Here’s a look
at why they are ideally suited for this role.

Longevity and Durability

Are just two of the standout features of hybrid supercapacitors is their ability to be
cycled multiple times daily without any degradation in capacity or lifespan. This
longevity makes them a reliable choice for energy storage compared to traditional
chemical batteries, which can suffer from capacity loss over time. Additionally, hybrid
supercapacitors are non-toxic, non-flammable, and non-hazardous, making them a safer
option for both the environment and human health.

Frequency Regulation

Hybrid supercapacitors excel in frequency regulation, which balances the momentary
differences between electricity supply and demand on the transmission grid. Their high
C-rate capability allows for rapid response times, making them ideal for maintaining
grid stability around the standard frequency of 60 Hertz. Unlike chemical batteries,
supercapacitors do not suffer from dendrite formation due to their lack of electrolytes,
further enhancing their lifespan and performance.

Spinning Reserve

The spinning reserve refers to the unused capacity of online power generation assets
that can quickly respond to significant disturbances in grid frequency. Utilizing gas-fired
power plants for this purpose contributes to greenhouse gas emissions, particularly
when they operate without producing electricity. In contrast, hybrid supercapacitors
can fulfill spinning reserve needs efficiently, with the potential to eliminate up to 90% of
greenhouse gas emissions while significantly lowering installed and operational costs.

Voltage and Reactive Power Support



Hybrid supercapacitors can effectively support voltage and reactive power, ensuring the
quality of electricity delivered by maintaining local voltage levels within specified limits.
They can be installed throughout the distribution network—from substations to
individual homes—addressing voltage issues caused by distributed energy resources
like rooftop solar. Their rapid response and long cycle life make them a superior choice
for maintaining grid quality compared to traditional batteries.

Load Following

Load following involves supplying or absorbing power to manage load variations.
Hybrid supercapacitors offer a high-speed, cost-effective alternative for load balancing,
allowing utilities to implement solutions that are precise and localized. This capability
helps ensure that energy is used efficiently during peak demand periods.

Energy Arbitrage

Energy arbitrage allows utilities to charge batteries during low-cost periods and
discharge them when prices rise. By integrating hybrid supercapacitor energy storage
into their operations, utilities can effectively manage electricity consumption while
retaining control over grid stability and minimizing the advantages of customer-owned
distributed energy resources (DERs).

System Peak Shaving

Hybrid supercapacitors can absorb excess solar and wind energy generated during the
day and supply it when demand peaks. Their long cycle life and rapid response
characteristics make them perfect for peak shaving, which helps defer costly upgrades
to transmission and distribution systems.

Load Management
With the integration of hybrid supercapacitors, utilities can optimize energy use for
their customers, ensuring reliability and power quality. This includes maximizing

renewable energy consumption by charging storage systems during periods of high
generation, such as during sunny or windy days.

Backup Power and Grid Resilience



In the event of a catastrophic grid failure, hybrid supercapacitors can provide backup
power for energizing transmission and distribution lines or starting generators. When
paired with modern battery power control systems, they enhance grid resilience and
maintain service for customers who may not have their own backup solutions.

Transmission and Distribution Deferral

Hybrid supercapacitors help keep transmission and distribution systems below
maximum loading levels, which can delay the need for costly infrastructure upgrades.
By strategically deploying energy storage, utilities can improve efficiency and reduce
congestion-related costs.

Co-located Generator Firming

Hybrid supercapacitor energy storage can stabilize the output of non-dispatchable
renewable generators, such as wind and solar. This co-location optimizes fossil
generation resources and aids in compliance with grid stability requirements, enabling
greater integration of renewable energy.

The transition to renewable energy resources is contingent upon effective energy
storage solutions. Hybrid supercapacitors not only facilitate daily cycling and stabilize
variable generation sources but also enhance the overall penetration of renewables
within the energy mix. Their unique advantages make them an essential component in
the pursuit of a sustainable energy future.



