
USE CASE: TRANSPORT ELECTRIFICATION

Battery Energy 
Storage for Transport 
Electification

The electrification of transportation, including electric vehicles (EVs) and electric public transport, is a key component of the 
transition to a sustainable and low-carbon future. Battery energy storage systems (BESS) play a crucial role in supporting the 
widespread adoption of electric transportation. This use case explores the application of BESS in the transport electrification 
sector, focusing on its usage for charging infrastructure optimization, grid support, and vehicle-to-grid (V2G) integration.

Scenario:
Consider a city or region that is actively promoting 
the electrification of transportation, aiming to reduce 
greenhouse gas emissions, improve air quality, and 
enhance energy efficiency. The local government and 
transportation authorities face challenges related to the 
deployment of charging infrastructure, grid impact, and 
maximizing the benefits of electric transportation.

Challenge
The city or region seeks to overcome the challenges 
associated with the rapid expansion of electric 
transportation, including the optimization of charging 
infrastructure, managing the increased demand on the grid, 
and exploring opportunities for bidirectional energy flow 
between EVs and the grid.

Charging Infrastructure Optimization:
BESS helps optimize the charging infrastructure 
by managing peak loads and balancing electricity 
supply and demand. The batteries store excess 
energy during periods of low demand and release 
it during peak charging hours, reducing strain on 
the grid and helping ensure efficient utilization of 
charging resources.

Solution:
Implement battery energy storage systems within the city or region. 

The BESS solution provides several advantages:

Renewable Energy Integration: 
Battery energy storage systems facilitate the 
integration of renewable energy sources into 
the transport electrification ecosystem. By 
storing excess renewable energy and utilizing it 
for charging EVs or powering electric transport 
modes, the BESS promotes the use of clean 
energy and reduces reliance on fossil fuel-based 
power generation.

Grid Support and Stability: 
BESS systems provide grid support by stabilizing 
grid operations and managing the impact of 
increased electricity demand from electric 
transportation. The BESS can respond to grid 
signals and provide ancillary services such as 
frequency regulation and reactive power support, 
improving overall grid stability and performance.

Vehicle-to-Grid Integration: 
BESS enables bidirectional energy flow between 
EVs and the grid, known as vehicle-to-grid 
(V2G) integration. This allows EVs to not only 
consume electricity but also provide energy back 
to the grid during periods of high demand or 
grid emergencies. V2G integration using BESS 
supports grid balancing, peak shaving, and revenue 
generation for EV owners through grid services.

Resilience and Backup Power: 
The BESS serves as a backup power source 
during power outages or emergencies, 
promoting the continuity the continuity of electric 
transportation services. The stored energy in the 
batteries can be used to power charging stations, 
electric buses, or other electric transport modes, 
helping maintain reliable transportation services.
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Implementation & Results:
Implementation of a BESS system in the Transport sector 
will require charging infrastructure planning, battery system 
design, integration and control systems, testing and 
commissioning.

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

Efficient Charging Infrastructure:
The BESS optimizes the operation of the charging infrastructure by 
managing peak loads, reducing strain on the grid, and promoting 
efficient utilization of available charging resources.

Grid Support and Stability:
The battery storage systems support grid stability by responding to 
grid signals, providing ancillary services, and mitigating the impact of 
increased electricity demand from electric transportation.

Vehicle-to-Grid Integration:
V2G capabilities enabled by the BESS allow EVs to contribute to 
grid balancing and support ancillary services. This enables additional 
revenue streams for EV owners and strengthens the overall grid 
resilience.

Enhanced Resilience:
The BESS serves as a backup power source, promoting uninterrupted 
electric transportation services during power outages or emergencies. 
This enhances the resilience of the transport electrification 
infrastructure and improves overall reliability.

Integration of Renewable Energy:
The battery storage systems facilitate the integration of renewable 
energy sources into the transport electrification ecosystem. By storing 
excess renewable energy and utilizing it for charging, the BESS 
promotes the use of clean energy and reduces carbon emissions.

The implementation of battery 
energy storage systems in the 
transport electrification sector 
offers significant benefits, 
including optimized charging 
infrastructure, grid support, 
V2G integration, resilience, and 
renewable energy utilization. 
By leveraging the capabilities 
of BESS, cities and regions 
can accelerate the transition 
to sustainable and efficient 
electric transportation, 
contributing to reduced 
emissions and improved energy 
systems. This use case serves 
as an example for stakeholders 
in the transport electrification 
sector to explore the potential 
of battery energy storage for 
maximizing the benefits of 
electric transportation.

To get started on your BESS 
journey in the Transport sector, 
connect with one of our experts:  

CONNECT WITH US

https://www.generac.com/industrial/energystorage

