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COMBINING BATTERY STORAGE WITH SOLAR

Solar power is becoming increasingly
popular among homeowners and
businesses as the world embraces
renewable energy sources.

However, relying solely on solar energy
can pose challenges in situations with
limited sunlight or unexpected power
outages. That's where battery storage
comes into play.

Integrating battery storage with solar
power allows you to utilize the energy

you generate even when the sun isn’t
shining or during power outages. This
combination ensures uninterrupted ac-
cess to electricity and enhances energy
independence.
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Why Does Battery Storage Help?

BATTERY STORAGE
DEPLOYMENT GROWTH

1,263 %

Growth rate over
five-year period

257 mw

Battery storage systems solve the intermittent nature

of solar energy generation. Solar power production
depends on weather conditions and daylight hours,
which vary throughout the year. Battery storage ensures
a consistent power supply during periods of low sunlight
or at night when solar panels can’t produce electricity.
This reliability allows homeowners and businesses to
maintain their energy consumption patterns without
interruption, regardless of external factors.

In addition to the practical advantages, battery stor-
age integrated with solar also offers financial benefits.
Users can significantly lower their electricity bills over
time by maximizing the self-consumption of solar
energy and reducing reliance on the grid. Homeown-
ers can store excess solar power generated during
the day in the battery and use it during high-demand
periods when grid electricity prices are typically at
their peak.

This dynamic pricing
optimization can result in
substantial cost savings

and more efficient use of
renewable energy resources.

By combining the clean, sustainable power of solar
energy with the storage capabilities of batteries,
homeowners and businesses can achieve greater
energy independence, resilience, and cost savings.
Integrating battery storage technology represents a
significant step towards a more sustainable future
and paves the way for a decentralized energy system.
With the ability to store and utilize solar energy at
will, individuals and communities can reduce their
environmental impact while enjoying reliable and

affordable electricity.
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https://www.powermag.com/solving-the-intermittency-problem-with-battery-storage/
https://www.energy.gov/eere/solar/solar-integration-solar-energy-and-storage-basics
https://www.energy.gov/eere/solar/solar-integration-solar-energy-and-storage-basics
https://engineering.tamu.edu/news/2023/03/CHEN-decentralized-energy-storage.html
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Maximize Your
Solar System
with Battery Storage

Let's explore how battery storage can enhance your solar system'’s performance,
reduce reliance on the grid, and provide backup power, maximizing the benefits
of renewable energy for your home or business.

Understanding the Basics of Battery Storage

Maximizing the potential of your at-home solar grid
goes beyond simply harnessing sunlight to generate
electricity. To truly optimize your solar power invest-
ment, integrating battery storage is critical. By incorpo-
rating battery storage into your electrical system, you
can overcome the limitations of intermittent sunlight
and unexpected power outages.

Battery storage allows you to store excess solar
energy during peak production times and use it later
when the sun sets or during grid outages, ensuring a
continuous and reliable power supply.

How Battery Storage Works

Understanding the basics of battery storage and its
role in harnessing solar energy to get the most out of

your solar arrays is essential. These systems comprise
batteries that store the surplus electricity generated
by solar panels. When sunlight is limited, or during
power outages, the stored energy can power your
home or business. A firm grasp of battery storage lets
you make informed decisions about your system and

its requirements.

Types of Battery Storage

Different battery storage systems are available, each
with its own use cases and usability. These include
lithium-ion, lead-acid, and flow batteries.

Understanding the types of batteries available, the
additional components like inverts and monitoring
systems, and the various operational modes can help
you make informed decisions when selecting the
proper battery storage system for your solar setup.
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https://www.pge.com/en_US/residential/solar-and-vehicles/other-solar-options/battery-storage-for-residential-customers.page
https://www.energy.gov/eere/solar/articles/should-i-get-battery-storage-my-solar-energy-system
https://www.energy.gov/eere/solar/articles/should-i-get-battery-storage-my-solar-energy-system
https://qmerit.com/blog/energy-storage-batteries-can-power-your-home-and-future/
https://www.nyserda.ny.gov/All-Programs/Energy-Storage-Program/Energy-Storage-for-Your-Business/Types-of-Energy-Storage
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This will help you to get the most out of your solar
system, enhance energy reliability, and achieve great-
er self-sufficiency in your energy usage.

BATTERY TYPES

Lithium-ion batteries are famous for their high energy
density, longevity, and efficiency. Lead-acid batteries,
on the other hand, are a more affordable option but
have lower energy density and shorter lifespans. Flow
batteries offer scalability and extended cycle life but
are less common in residential applications.

STORAGE COMPONENTS

When considering battery storage systems, it's essen-
tial to understand that the overall performance and
capabilities of the system go beyond just the battery
itself. Other components, such as inverters and mon-
itoring systems, play a critical role in optimizing the
functionality of the battery storage system.

Inverters convert the direct current (DC) energy stored
in the batteries into alternating (AC) electricity use in
your home. Monitoring systems provide real-time data
on the battery’s state of charge, energy consumption,
and overall system performance, allowing you to track
and manage your energy usage effectively.

Furthermore, you can design
battery storage systems for
different modes, such as grid-
connected or off-grid systems.

Grid-connected systems allow you to draw electricity
from the grid when solar production is low and to
export excess solar energy back to the grid.

On the other hand, off-grid systems provide complete
independence from the grid and require sufficient
battery capacity to meet all your energy needs.

Understanding these operational modes and their
implications is crucial in determining the most suitable

configuration for your requirements.
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Advantages of Battery Storage

Integrating battery storage with your solar system
allows you to reduce reliance on the grid, maximize
the benefits of solar energy, and have a dependable
backup power source during outages. This compre-
hensive approach enhances energy independence,
cost savings, and sustainability.

Battery storage reduces
reliance on the grid because
you store your excess solar
power.

Instead of purchasing electricity from the grid during
periods of high demand or peak rates, you can draw
power from your battery, minimizing reliance on tradi-
tional electricity sources.

Because solar panels generate the most electricity
during daylight hours, your energy consumption won'’t
always align with this pattern. By utilizing battery
storage, you can maximize the self-consumption of
solar power and reduce the need to draw electrici-

ty from the grid. In this way, you're fully leveraging
the clean and renewable energy your solar system
produces.

Another significant advantage of integrating battery
storage is the provision of emergency power backup.
Power outages can be inconvenient and disruptive,
especially during critical times. During outages, the
battery can supply electricity to essential appliances
and systems in your home or business. This ensures
ongoing comfort, security, and the ability to carry on
with critical tasks even when the grid is down.
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https://energystorage.pnnl.gov/batterytypes.asp
https://www.energy.gov/eere/solar/solar-integration-inverters-and-grid-services-basics
https://www.energy.gov/energysaver/grid-connected-renewable-energy-systems
https://www.energy.gov/energysaver/grid-or-stand-alone-renewable-energy-systems
https://qmerit.com/blog/guide-to-ev-charging-battery-storage-and-bidirectional-charging/
https://qmerit.com/blog/guide-to-ev-charging-battery-storage-and-bidirectional-charging/
https://www.nema.org/storm-disaster-recovery/backup-generation/backup-power-systems
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FACTORS TO CONSIDER WHEN CHOOSING A BATTERY STORAGE SYSTEM

When choosing a battery storage system for your solar installation, considering several

grid storage factors allows you to select the right one for your needs.

Size and Capacity Requirements
Based on Energy Needs

Assessing your energy consumption
patterns and determining your de-

sired level of backup power is crucial.

Consider your average daily elec-
tricity usage and any peak demands
you may have. This information will
help determine the appropriate size
and capacity of the battery storage
system to meet your needs.

Cost Considerations and
Financing Options

Battery storage systems can repre-
sent a significant investment. Evalu-
ating the upfront costs, including the
batteries, inverters, and installation
expenses, is essential. Additionally,
explore financing options such as
loans, leases, or power purchase
agreements to make the investment
more affordable.

Integration Compatibility with
Existing Solar Systems

If you already have a solar panel
system, ensure the battery storage
system you choose is compatible
and can seamlessly integrate with
your existing setup. Consult with
professionals or system installers
to ensure compatibility and optimal
performance.
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https://www.energy.gov/scep/slsc/articles/how-distributed-energy-resources-can-improve-resilience-public-buildings-three
https://www.energy.gov/scep/slsc/articles/how-distributed-energy-resources-can-improve-resilience-public-buildings-three
https://www.nrel.gov/docs/fy19osti/74426.pdf
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Choosing the Right Battery Storage
System for Your Home or Business

Whether you aim to optimize energy consumption, achieve greater
self-sufficiency, or enhance backup power capabilities, selecting the
appropriate battery storage system is vital.

Now, we'll explore the factors to consider when Assessing Your Energy Needs

choosing a battery storage system, including assess- Evaluating your energy needs accurately is crucial

ing your energy needs, comparing different types of before selecting your battery storage system.

batteries, and evaluating installation and mainte-

nance considerations. This process begins with determining your electricity

usage patterns. Start by reviewing past energy bills

By making an informed decision, you can equip your and analyzing your consumption patterns. This will

solar system with the ideal battery storage solution to provide you insight into your energy usage through-

meet your unique requirements. out the day. Identify when your energy demand is

highest and when you have surplus solar generation.

7 Qmerit



COMBINING BATTERY STORAGE WITH SOLAR

This information will help you understand the specif-
ic periods when your battery storage system needs

to deliver power and when it can be charged with
excess solar energy. Once you clearly understand your
electricity usage patterns, the next step is to calculate
the necessary battery capacity.

Consider factors such as the duration of backup
power required during outages and the desired level
of self-consumption. Assess how long you would like
your battery to sustain your energy needs when solar

generation is limited, or the grid is down.

Be sure you accurately determine the ideal capacity
of the battery storage system to ensure it meets your
requirements effectively.

S0, remember to assess your
energy needs, consider your
usage patterns, and calculate
the necessary battery capacity
when choosing a battery
storage system.
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This approach ensures that the system you select
aligns with your specific energy requirements and
provides reliable backup power or optimal self-con-
sumption capabilities, maximizing the benefits of your
solar system.

Comparing Battery Storage Options

By comparing these options and considering cost,
performance, lifespan, and specific requirements, you
can decide when to choose the most suitable battery

storage system for your home or business.

Assessing your specific requirements and priorities will
help determine whether a battery backup system or a
hybrid system is the right choice for you. This will help
you select a system that works for your needs and
help you get the most out of your solar and energy

storage solution.

LITHIUM-ION AND LEAD-ACID BATTERIES

When choosing a battery storage system, it is essen-
tial to compare different options available in the mar-
ket. Two standard options to consider are lithium-ion

and lead-acid batteries.

Lithium-ion batteries are widely favored for their
higher energy density, longer lifespan, and efficiency.
They are suitable for most residential and commer-
cial applications, providing reliable and long-lasting

storage solutions.

In contrast, lead-acid batteries are more affordable
but have lower energy density and shorter lifespans.
When comparing these options, it is crucial to consid-
er factors such as budget, desired performance, and
expected lifespan to determine which type best meets

your specific needs.

BATTERY BACKUP AND HYBRID SYSTEMS

Battery backup systems are primarily designed to
provide emergency power backup during outages.
They offer a seamless transition to battery power
when the grid fails, ensuring uninterrupted electricity

supply to critical appliances and systems.
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https://www.nrel.gov/docs/fy19osti/74426.pdf
https://www.nrel.gov/docs/fy19osti/74426.pdf
https://www.nytimes.com/wirecutter/guides/choosing-a-solar-panel-and-backup-battery/
https://news.energysage.com/lithium-ion-vs-lead-acid-batteries/
https://news.energysage.com/lithium-ion-vs-lead-acid-batteries/
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On the other hand, hybrid systems combine battery
storage with grid-tied solar systems, allowing for
greater flexibility and functionality.

These systems can optimize energy usage based on
time-of-use rates and enable grid independence.

k

Installation and Maintenance Considerations

When selecting a battery storage system, it is crucial

to consider installation and maintenance factors.

These considerations play a significant role in ensur-
ing the proper functioning and longevity of the sys-
tem. Considering these installation and maintenance
factors, you can make an informed decision when
selecting a battery storage system.

Choosing a reputable installer, understanding main-
tenance requirements, and evaluating warranty and
insurance options contribute to your system’s overall
performance, durability, and protection, ensuring you
derive the maximum benefits from your solar and
storage investment.
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WORK WITH AN ELECTRICAL CONTRACTOR
Firstly, selecting a reputable installer for the battery
storage system is essential.

Choose a qualified and experienced installer with a
proven track record in installing such systems. Con-
duct thorough research, check customer reviews and
ratings, and request quotes from multiple companies.
This will help you make an informed decision and
ensure the installation is carried out correctly, maxi-
mizing the system’s performance and reliability.

KNOW THE MAINTENANCE REQUIREMENTS
Understanding the maintenance requirements of the
chosen battery storage system is equally important.

Regular maintenance is necessary to keep the system
operating at its best. Familiarize yourself with the
maintenance tasks required, such as periodic inspec-
tions, cleaning, and battery capacity checks. Consider
the ease of maintenance and the availability of main-
tenance services when deciding.

Opting for a system with straightforward mainte-
nance procedures and access to professional assis-
tance can simplify upkeep.

LOOK OVER YOUR WARRANTY AND INSURANCE
Additionally, it is crucial to evaluate the warranty
and insurance options associated with the battery
storage system.

Review the warranty terms provided by both the
manufacturer and the installer. Understand the
coverage and duration of the warranty, including any
guarantees on battery performance. It is also advis-
able to consider insurance options covering potential
damage, theft, or system failure.

Protecting your investment in the battery storage sys-
tem ensures peace of mind and safeguards against
unforeseen circumstances.
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https://www.forbes.com/home-improvement/solar/what-is-a-hybrid-solar-system/
https://www.forbes.com/home-improvement/solar/what-is-a-hybrid-solar-system/
https://www.nrel.gov/docs/fy19osti/73822.pdf
https://www.cpuc.ca.gov/regulatory-services/safety/storage-best-practices
https://www.sandia.gov/ess-ssl/wp-content/uploads/2020/10/Predictive-Maintenance-IEEE-Draft-Paper-Final-RA.pdf
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Making the Most of Your
Solar Power Investment

To maximize your solar power investment, it is essential to
go beyond installing solar panels.

Integrating battery storage into your system allows It's an opportunity to take control of your energy us-
you to optimize energy usage, reduce reliance on the age and contribute to a more sustainable future.
grid, and prepare for unexpected power outages. By

. TAKE ADVANTAGE OF OFF-PEAK ELECTRICITY RATES
making the most of your solar power, you can take

. . Using battery storage to avoid peak electricity rates can
control of your energy consumption, save on electricity 9 4 9 volap ety

costs, and contribute to a cleaner, sustainable future. be highly advantageous.

In this next section, we’'ll explore the strategies and

considerations that help you make the most of your By t|m|ﬂg your e|eCtriCity
solar power investment and harness the full potential Usage -to -ta ke ad\/a ntage

of renewable energy.
of off-peak hours, you can
_ _ - charge your battery when
You can implement several strategies to maximize the o .
benefits of your solar system. electricity demand is low, and
By implementing these strategies, you can maximize rateS are Cheaper.

your solar power investment. Utilizing battery storage

Maximizing Solar Power Generation

to avoid peak electricity rates and optimizing your en- Then, during peak hours when electricity rates are

ergy consumption patterns will help you save money, higher, you can rely on the stored energy in your

increase your energy independence, and reduce your battery, reducing your dependence on the grid and

environmental footprint. saving money on your electricity bills.
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https://www.frontiersin.org/articles/10.3389/fenrg.2022.879985/full
https://www.nrel.gov/docs/fy19osti/74184.pdf
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Monitor Your Energy Consumption

Installing energy monitoring systems allows you to
track and analyze your energy usage data. It enables
you to identify areas where energy consumption can
be reduced or optimized.

By making informed decisions and adjusting your
consumption patterns, you can maximize the
self-consumption of solar energy. Maximizing
consumption means using more power your solar
system generates on-site and minimizing the need
to draw electricity from the grid.

Increasing Energy Independence

Battery storage enhances energy independence by
reducing reliance on the grid for electricity and pre-
paring for power outages.

With battery storage, you can enjoy a reliable and
continuous power supply, ensuring comfort, security,
and the ability to carry on with your daily activities

even when the grid is down. By storing excess solar
energy in batteries, you can decrease the amount of
electricity you need to purchase from utility companies.

This helps you save money and reduces your depen-
dence on external energy sources, providing a sense
of control over your energy consumption.

Additionally, battery storage systems allow you to
prepare for power outages and maintain a continuous

power supply.

During unexpected disruptions to the grid, such

as blackouts or severe weather events, a battery
backup system ensures you have access to electric-
ity when you need it most. This access ensures your
critical appliances and procedures, such as refriger-
ation, medical equipment, or security systems, will

continue operating.

You can maintain a comfortable and secure envi-
ronment in your home or business by relying on your
battery storage system during outages.

CONTRIBUTING TO A SUSTAINABLE ENERGY FUTURE

Integrating battery storage into your solar system will help you become an active participant in

promoting a cleaner and more sustainable energy future.

The combination of solar power and battery storage reduces
reliance on fossil fuels. Solar energy is clean and renewable,
emitting no greenhouse gases during operation. By harnessing
the sun’s power and storing excess energy in batteries, you
decrease the need for traditional energy sources contributing
to climate change.

Moreover, incorporating battery storage into your system
decreases your carbon footprint.

Using battery storage integrated with solar will store and
utilize the excess solar energy generated during the day

and reduce your reliance on grid-supplied electricity, often
from fossil fuel sources. This shift towards renewable energy
sources helps mitigate climate change and contributes to the
overall reduction of environmental impact.

Your commitment to utilizing clean and sustainable energy
sources is vital in promoting a transition toward a more
environmentally friendly future. Together, we can create a
world where renewable energy is the norm, paving the way for
a cleaner and healthier planet for future generations.
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https://www.nature.com/articles/s41467-019-11161-5
https://batterycouncil.org/essential-applications/renewable-energy/
https://www.energy.gov/femp/energy-management-information-system-capabilities
https://www.energy.gov/femp/energy-management-information-system-capabilities
https://qmerit.com/blog/five-components-you-need-for-an-effective-nanogrid/#:~:text=Battery%20storage%20%E2%80%93,utility%20power%20outage.
https://qmerit.com/blog/five-components-you-need-for-an-effective-nanogrid/#:~:text=Battery%20storage%20%E2%80%93,utility%20power%20outage.
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Qmeritis Here for You

By implementing battery storage, you can maximize the benefits of your solar
system, reduce reliance on the grid, and prepare for unexpected power outages.

Contact Qmerit today to learn more about integrat-  storage system and ensuring a seamless installation.
ing battery storage into your existing solar system. Together, let's embrace sustainable energy solutions
Our team of experts can guide you through the and create a brighter future.

process, helping you choose the right battery
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https://qmerit.com/electrification-institute/contact/
https://qmerit.com/electrification-institute/solutions/battery-storage/
https://qmerit.com/electrification-institute/solutions/battery-storage/

