USE CASE: GRID SUPPORT

The stability and reliability of electrical grids are critical for ensuring a consistent power supply to consumers.
Battery energy storage systems (BESS) offer a flexible and efficient solution to support the grid infrastructure.
This use case explores the application of BESS in the grid support sector, focusing on its usage for grid

stabilization, frequency regulation, and peak load management.

Scenario:

Consider a regional grid operator or utility company
responsible for managing the electricity distribution
in a specific area. The grid operator faces challenges
related to grid instability, intermittent renewable
energy integration, peak demand fluctuations, and
the need for improved grid resiliency.

Challenge

The grid operator seeks to overcome the challenge
of maintaining grid stability and reliability, especially
during peak demand periods or when integrating
intermittent renewable energy sources. They are

in search of a solution that can support the grid

infrastructure, provide frequency regulation, and
manage peak load conditions effectively.

Solution:

Implementation of battery energy storage systems within the grid infrastructure.
The BESS solution provides several advantages:

Grid Stabilization:

BESS helps to maintain grid stability by providing
fast and accurate responses to voltage and
frequency fluctuations. The batteries act as a
buffer, absorbing excess energy during periods
of high generation or low demand and injecting
stored energy back into the grid during periods of
low generation or high demand.

Grid Resiliency:

BESS storage enhances the resiliency of the grid
infrastructure by providing backup power during
grid outages or equipment failures. The stored
energy in the batteries can be used to bridge
power gaps, promoting uninterrupted electricity
supply and minimizing the impact on consumers.

Frequency Regulation:

BESS systems provide frequency regulation
services by dynamically adjusting the power
output based on real-time grid conditions. The
batteries can respond rapidly to fluctuations in
electricity supply and demand, helping to stabilize
the grid frequency within the acceptable range.

Renewable Energy Integration:

BESS facilitates the seamless integration of
intermittent renewable energy sources, such as
solar or wind power, into the grid. The batteries
store excess renewable energy during periods of
high generation and release it when the demand
exceeds supply, promoting optimal utilization of
clean energy and grid stability.

Peak Load Management:

BESS assists in managing peak load conditions
by absorbing excess power during high demand
periods and supplying stored energy during

peak load hours. This relieves stress on the grid
infrastructure, reduces the need for additional
power generation capacity, and reduces the risk of
blackouts or grid failures.




Implementation & Results:

Implementation of a BESS system for Grid Support
will require an grid analysis, battery system design,
integration and control systems, testing and
commissioning.

The following positive outcomes are experienced as a
result of the BESS implementation:

Enhanced Grid Stability:

The battery energy storage systems contribute to
maintaining grid stability by regulating frequency and voltage
fluctuations. This leads to a more stable and reliable power
supply, reducing the risk of blackouts and improving overall

grid performance.

Improved Grid Resiliency:

The BESS provides backup power during grid outages or
equipment failures, helping ensure uninterrupted electricity
supply to consumers. This enhances grid resiliency and
minimizes the impact of unexpected disruptions on the

power system.

Efficient Renewable Integration:

Battery storage enables smoother integration of intermittent
renewable energy sources into the grid. The stored energy
can be dispatched when renewable generation is low,
promoting a steady supply of clean energy to consumers and
reducing curtailment.

Optimal Peak Load Management:

The BESS helps manage peak load conditions by absorbing
excess power during high demand periods and supplying
stored energy during peak load hours. This optimizes grid
operation, reduces the need for costly peak
power generation, and minimizes strain

on the grid infrastructure.

The implementation of battery
energy storage systems for
grid support functions offers
significant benefits to grid
operators and utility companies.
By enhancing grid stability,
providing frequency regulation,
managing peak loads, and
improving grid resiliency, BESS
becomes a crucial component
of a robust and efficient grid
infrastructure. This use case
serves as an example for other
grid operators to explore the
potential of battery energy
storage for grid support and
reliability.

To get started on your BESS
journey in the Grid Support sector,
connect with one of our experts:
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https://www.generac.com/industrial/energystorage

