
wiring batteries in series parallel

wiring batteries in series parallel is a crucial technique used to optimize battery packs for various
applications such as renewable energy systems, electric vehicles, and backup power supplies. This wiring
method involves combining batteries in both series and parallel configurations to achieve desired voltage
and capacity levels. Understanding the fundamentals of wiring batteries in series parallel can enhance the
performance, longevity, and safety of battery systems. This article explores the principles behind series and
parallel connections, the benefits and drawbacks of wiring batteries in series parallel, and step-by-step
guidance on how to configure batteries correctly. Additionally, it covers important safety considerations and
common mistakes to avoid when wiring batteries in series parallel. The following sections provide a
comprehensive overview of the topic, ensuring a thorough understanding of this essential electrical wiring
method.

Understanding Series and Parallel Battery Connections

Benefits and Drawbacks of Wiring Batteries in Series Parallel

Step-by-Step Guide to Wiring Batteries in Series Parallel

Safety Precautions and Best Practices

Common Mistakes to Avoid When Wiring Batteries in Series Parallel

Understanding Series and Parallel Battery Connections
Wiring batteries in series parallel involves combining two basic wiring configurations: series and parallel.
Each configuration affects the overall voltage and capacity of the battery system differently. A clear
understanding of these fundamental concepts is vital before attempting to wire batteries in series parallel.

Series Battery Connection
In a series connection, batteries are connected end-to-end, meaning the positive terminal of one battery is
connected to the negative terminal of the next. This arrangement increases the total voltage of the battery
pack while keeping the capacity (ampere-hours, Ah) the same as a single battery. For example, connecting
two 12-volt, 100Ah batteries in series results in a 24-volt, 100Ah battery pack.



Parallel Battery Connection
In parallel wiring, all the positive terminals of the batteries are connected together, and all the negative
terminals are connected together. This configuration maintains the voltage of a single battery but increases
the total capacity by adding the ampere-hours of each battery. For instance, two 12-volt, 100Ah batteries
connected in parallel will yield a 12-volt, 200Ah bank.

Combining Series and Parallel Connections
Wiring batteries in series parallel combines these two methods to increase both voltage and capacity.
Batteries are first connected in series strings to obtain the desired voltage, and then these series strings are
connected in parallel to increase the capacity. This approach is commonly used in large battery banks
where specific voltage and capacity requirements must be met simultaneously.

Benefits and Drawbacks of Wiring Batteries in Series Parallel
Wiring batteries in series parallel offers several advantages but also comes with potential downsides.
Understanding these pros and cons helps in making informed decisions when designing battery systems.

Benefits

Custom Voltage and Capacity: Allows precise control over both voltage and total capacity to match
the requirements of specific applications.

Flexibility: Enables the use of multiple smaller batteries to create a larger, more powerful battery
bank without investing in expensive large-capacity batteries.

Redundancy: Parallel connections can provide redundancy, where failure of one battery does not
necessarily incapacitate the entire system.

Improved Runtime: Increased capacity through parallel wiring extends the overall runtime of
devices powered by the battery bank.

Drawbacks

Complexity: The wiring and management of series-parallel battery banks are more complex



compared to simple series or parallel setups.

Balancing Issues: Unequal battery capacities or states of charge can lead to imbalance, reducing overall
performance and battery life.

Safety Risks: Improper wiring can cause short circuits, overheating, or even explosions, especially
with high-voltage configurations.

Maintenance Challenges: Troubleshooting and maintaining series-parallel battery banks require more
effort and expertise.

Step-by-Step Guide to Wiring Batteries in Series Parallel
Proper wiring of batteries in series parallel is essential to ensure efficiency, safety, and longevity of the
battery bank. The following steps outline a methodical approach to wiring batteries in series parallel.

Step 1: Determine Voltage and Capacity Requirements
Calculate the total voltage and ampere-hour capacity needed for the application. This will dictate how
many batteries should be connected in series and how many strings should be connected in parallel.

Step 2: Select Compatible Batteries
Use batteries of the same type, capacity, voltage, and age to avoid imbalance. Mixing different batteries can
cause uneven charging and discharging, leading to reduced performance and safety risks.

Step 3: Connect Batteries in Series
Connect the positive terminal of one battery to the negative terminal of the next battery. Repeat until
achieving the desired series string voltage. This increases the total voltage while maintaining the capacity
of a single battery.

Step 4: Connect Series Strings in Parallel
Once the series strings are prepared, connect all the positive terminals of the series strings together and all
the negative terminals together. This parallel connection increases the overall capacity while maintaining
the series string voltage.



Step 5: Use Proper Wiring Materials and Tools
Use cables with appropriate gauge to handle the current load safely. Employ insulated connectors, terminal
covers, and ensure all connections are tight and secure to prevent resistance and heat buildup.

Step 6: Test the Battery Bank
After wiring, test the battery bank voltage and capacity with a multimeter and battery analyzer before
putting it into operation. Ensure the system is balanced and functioning as intended.

Safety Precautions and Best Practices
Safety is paramount when wiring batteries in series parallel due to the risks of electric shock, short circuits,
and thermal runaway. Following best practices mitigates these hazards and ensures a reliable battery
system.

Wear Protective Gear
Always wear safety goggles, gloves, and protective clothing when handling batteries. Acid spills and sparks
can cause injuries.

Work in a Well-Ventilated Area
Battery gases such as hydrogen are flammable. Proper ventilation prevents accumulation and reduces
explosion risk.

Use Correct Tools and Equipment
Use insulated tools and avoid metal jewelry when working with batteries to prevent accidental short
circuits.

Maintain Balanced Batteries
Regularly check individual battery voltages and state of charge to maintain balance and prolong battery life.



Disconnect Power Sources
Always disconnect the battery bank from any load or charging source before performing wiring or
maintenance work.

Common Mistakes to Avoid When Wiring Batteries in Series
Parallel
Errors in wiring batteries in series parallel can lead to system failure or safety hazards. Awareness of
common mistakes helps prevent costly and dangerous issues.

Mixing Battery Types or Capacities
Using batteries with different specifications causes uneven charging and discharging, leading to premature
battery failure and reduced performance.

Incorrect Wiring Polarity
Reversing positive and negative terminals can cause short circuits, damage batteries, and pose serious safety
risks.

Unequal Cable Lengths and Gauges
Uneven cable lengths or inappropriate wire gauge can create voltage drops and heat generation, affecting
system efficiency and safety.

Neglecting Battery Balancing
Failing to monitor and balance batteries can result in some batteries being overcharged or deeply
discharged, shortening battery lifespan.

Skipping Safety Measures
Ignoring proper safety precautions increases the risk of accidents, injuries, and equipment damage.



Always verify battery connections before energizing the system.

Use fuses or circuit breakers to protect against short circuits.

Label wiring clearly to avoid confusion during maintenance.

Frequently Asked Questions

What does wiring batteries in series parallel mean?
Wiring batteries in series parallel involves connecting multiple batteries in both series and parallel
configurations to increase both voltage and capacity simultaneously.

Why would I wire batteries in series parallel?
Wiring batteries in series parallel is done to achieve a higher voltage and greater amp-hour capacity than a
single battery can provide, making it ideal for applications requiring more power and longer run times.

How do you wire batteries in series parallel correctly?
To wire batteries in series parallel correctly, first connect batteries in series to increase voltage, then
connect those series strings in parallel to increase capacity, ensuring all batteries have the same voltage and
capacity to avoid imbalance.

What are the benefits of wiring batteries in series parallel?
Benefits include increased voltage and capacity, improved power output, longer battery life, and flexibility
to customize battery banks for specific voltage and capacity requirements.

What precautions should be taken when wiring batteries in series
parallel?
Precautions include using batteries of the same type, age, and capacity, ensuring proper and secure
connections, balancing the battery bank regularly, and using appropriate fuses or breakers to prevent short
circuits.

Can you mix different types or capacities of batteries in a series parallel



configuration?
It is not recommended to mix different types or capacities of batteries in series parallel wiring because it
can lead to uneven charging, reduced battery life, and potential safety hazards due to imbalanced loads.

How does wiring batteries in series parallel affect charging?
When batteries are wired in series parallel, the charger must be compatible with the total voltage and
capacity of the bank, and proper charge balancing is essential to ensure all batteries charge evenly and
prevent damage.

Additional Resources
1. Mastering Battery Wiring: Series and Parallel Configurations Explained
This comprehensive guide breaks down the fundamentals of wiring batteries in series and parallel to
optimize voltage and capacity. It covers practical applications for various battery types, from lead-acid to
lithium-ion. Readers will learn how to safely connect batteries to maximize performance and extend
battery life in devices and systems.

2. The Ultimate Handbook for Battery Pack Design and Wiring
Focused on both hobbyists and professionals, this book dives deep into designing efficient battery packs
using series and parallel wiring. It includes detailed diagrams, step-by-step instructions, and troubleshooting
tips. The book also explores balancing and monitoring techniques to maintain battery health.

3. Battery Systems: Series and Parallel Wiring Techniques for Renewable Energy
Ideal for those working with solar, wind, or other renewable energy setups, this book explains how to
configure battery banks using series and parallel connections. It emphasizes safety protocols and practical
wiring strategies to optimize energy storage solutions. Case studies demonstrate real-world installations and
performance outcomes.

4. Practical Guide to Wiring Batteries in Series and Parallel for Electric Vehicles
Designed for electric vehicle enthusiasts and engineers, this book covers wiring battery packs to achieve
desired voltage and capacity. It discusses the impact of wiring configurations on vehicle range, power
output, and battery longevity. Readers will find tips on selecting components and ensuring safe, reliable
connections.

5. Battery Wiring Basics: Understanding Series and Parallel Connections
A beginner-friendly introduction to battery wiring concepts, this book explains the electrical principles
behind series and parallel configurations. It features simple experiments and illustrations to reinforce
learning. The book is ideal for students, DIYers, and anyone new to battery systems.

6. Advanced Battery Wiring and Management Systems



This technical manual delves into sophisticated wiring layouts combining series and parallel batteries with
battery management systems (BMS). It addresses challenges such as voltage balancing, thermal
management, and fault detection. Engineers and advanced hobbyists will benefit from its in-depth analysis
and design recommendations.

7. Solar Battery Bank Wiring: Series and Parallel Methods for Maximum Efficiency
Specifically tailored for solar power users, this book explains how to wire battery banks effectively using
series and parallel connections. It covers sizing, wiring, and maintenance to ensure optimal energy storage
and retrieval. The author also discusses common mistakes and how to avoid them.

8. DIY Battery Packs: Wiring Series and Parallel Configurations Safely
This practical manual guides readers through building custom battery packs with safe and efficient series
and parallel wiring methods. It includes safety guidelines, tool recommendations, and step-by-step wiring
instructions. Perfect for makers and tech enthusiasts looking to create their own power solutions.

9. Electric Power Storage: Wiring Strategies for Series and Parallel Battery Systems
Focusing on large-scale and industrial battery storage systems, this book explains the engineering principles
behind series and parallel wiring. It discusses how to manage high-voltage and high-capacity battery arrays
safely and effectively. The text also covers regulatory standards and best practices for installation and
maintenance.
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video), troubleshooting common electrical problems, dashboards and instrument, and trailer wiring.
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the more advanced concepts of AC and DC wiring, batteries, alternators, inverters, generators, and
corrosion control. With detailed instructions and plenty of illustrations, this book will help you to
wire your boat safely and efficiently. Whether you are installing new wiring or troubleshooting an
existing system, this book has the information you need. **The Essentials of Boat Wiring** includes:
* A clear and concise explanation of the basics of electricity * Detailed instructions for wiring all
types of electrical systems on boats * Troubleshooting tips and tricks * Dozens of weekend projects
to improve your boat's electrical system * A glossary of electrical terms Whether you are a novice or
an experienced boat owner, **The Essentials of Boat Wiring** is the perfect resource for all your
boat wiring needs. This book is written in a clear and concise style, with plenty of illustrations and
diagrams to help you understand the concepts being discussed. It is also packed with tips and tricks
that will make your boat wiring projects easier and more successful. So if you are ready to take your
boat wiring skills to the next level, then **The Essentials of Boat Wiring** is the book for you! If you
like this book, write a review on google books!
  wiring batteries in series parallel: Solar Electricity Handbook Michael Boxwell, 2010 The
Solar Electricity Handbook is a practical and straightforward guide to using electric solar panels.
Assuming no previous knowledge of solar panels, the book explains how solar panels work, how they
can be used and explains the steps you need to take to successfully design and install a solar electric
system from scratch using photovoltaic solar panels. Accompanying this book is a solar resource
website containing lots of useful information, lists of suppliers and on-line solar energy calculators
that will simplify the cost analysis and design processes. Readers can also get in touch with the
author directly to ask questions and get further support with their solar projects.
  wiring batteries in series parallel: DIY Off-Grid Survival Solutions: Step-by-Step Projects for
Sustainable Living, Energy Freedom, and Crisis Readiness Mason Carter Reynolds , 2025-07-08 DIY
Off‑Grid Survival Solutions Step‑by‑Step Projects for Sustainable Living, Energy Freedom, and Crisis
Readiness � Master Self‑Reliance – No Utilities Needed Are you ready to break free from the grid
and gain true independence? DIY Off‑Grid Survival Solutions delivers clear, actionable DIY
projects—designed for beginners and seasoned homesteaders alike—that help you secure your
home, food, water, and energy. Empower yourself today with off‑grid resilience. � Why This Book Is
a Must‑Have Energy Independence Made Practical Learn how to build solar arrays, wind turbines,
and battery systems—even with limited space or budget. Reliable Water & Food Security Harvest
rainwater, craft filtration systems, build self-watering gardens, and preserve harvests—so you're
covered during emergencies or growing seasons. Boost Crisis Readiness & Resilience Safeguard
your family against blackouts, storms, and supply shortages: your home becomes its own fortress.
Tools for Sustainable Living Rocket stoves, composting toilets, cold frames, and DIY
greenhouses—boost sustainability while reducing costs and environmental impact. Clear
Step‑by‑Step Instructions Each project features material lists, diagrams, tools needed, estimated
time, and potential cost—nothing is left to guesswork. � What You’ll Discover Inside Off‑Grid Basics
& Planning – Smart prep strategies: layout, budgeting, zoning, and supplies. Energy Systems –
Install solar panels and wind systems suited for any environment. Water Solutions – Design
rainwater catchment, gravity filters, and purification methods. Food & Garden Projects – Implement
composting gardens, greenhouses, and food processing. Shelter & Heat Sources – Build rocket
stoves, insulated shelters, and efficient heating options. Tools & Security – Create DIY power tools,
motion alarms, and perimeter safety systems. ✅ Who This Book Is For Preppers and homesteaders
preparing for power loss or supply chain disruptions Rural dwellers aiming to save money and live
sustainably Beginners fascinated by self-sufficiency, as well as advanced DIYers seeking reliable
reference � Ready to Transform Your Life? Imagine generating your own electricity, harvesting clean
water, growing your own food, and weathering any crisis—all from your backyard. It’s not just a
dream—it’s a plan. Don’t wait for the next outage or emergency to get prepared: click “Buy Now”
and start building a resilient, self-powered lifestyle today!
  wiring batteries in series parallel: Operator's, Organizational, and Direct Support
Maintenance Manual (including Repair Parts and Special Tools List) , 1992



  wiring batteries in series parallel: Stress-Free Engine Maintenance Duncan Wells, Jonathan
Parker, 2022-08-18 Stress-Free Engine Maintenance is an accessible and practical guide to
understanding what is going on with your boat's engine, how to look after it, spotting the signs when
all is not well, and how to fix it. Learn how to change a filter and impeller, how to ensure the engine
doesn't overheat, and much more. This visual and jargon-free book covers all the essentials for
looking after your engine, in one place, including: - Basic principles of how an engine works - Fuel,
cooling and air systems - Engine electrical systems - Gearboxes and drives - Checklists (e.g. before
starting and once running) - Most common causes of breakdown - Troubleshooting Like the other
titles in Duncan Wells' bestselling 'Stress-Free' series, the information is presented in an accessible,
manageable way, with the use of diagrams, quick reference tables, box features, QR videos, clear
explanations, top tips and checklists, making maintenance and basic repair of your engine
straightforward, and with minimum stress. There are also plenty of amusing anecdotes and useful
lessons learned. If you find the prospect of fixing anything to do with the engine daunting, then this
is the book for you. Stress-Free Engine Maintenance is a key addition to any boat's bookshelf, ready
to remind the skipper how to deal with problems and keep everything running smoothly.
  wiring batteries in series parallel: The Solar Electricity Handbook - 2017 Edition
Michael Boxwell, 2017-01-01 Solar Energy is a wonderful concept. Take free energy from the sun
and use it to power electrical equipment. No ongoing electricity bills, no reliance on an electricity
socket. ‘Free’ electricity that does not harm the planet. Generating electricity from sunlight alone is
a powerful resource, with applications and benefits throughout the world. But how does it work?
What is it suitable for? How much does it cost? How do I install it? This best-selling, internet linked
book answers all these questions and shows you how to use the power of the sun to generate
electricity yourself. Now in its eleventh edition, this book assumes no previous knowledge. It
explains the advantages of solar energy and the drawbacks you need to take into account. As well as
explaining the underlying principles, it provides a step-by-step guide so that you can successfully
design and install a solar energy system from scratch. The website that accompanies this book
includes online solar calculators and tools to simplify your solar installation, ensuring that building
your system is as straightforward and successful as possible. Readers can also get in touch directly
with the author to ask questions and get further support with their solar projects.
  wiring batteries in series parallel: Wind Power For Dummies Ian Woofenden, 2009-10-05
The consumer guide to small-scale wind electricity production! Maybe you're not T. Boone Pickens,
but you can build your own home-sized wind-power empire right in your back yard. Wind Power For
Dummies supplies all the guidance you need to install and maintain a sustainable, cost-effective
wind generator to power your home for decades to come. This authoritative, plain-English guide
walks you through every step of the process, from assessing your site and available wind sources to
deciding whether wind power is the solution for you, from understanding the mechanics of wind
power and locating a contractor to install your system to producing your own affordable and
sustainable electricity. Guides you step by step through process of selecting, installing, and
operating a small-scale wind generator to power your home Demystifies system configurations,
terminology, and wind energy principles to help you speak the language of the pros Helps assess
and reduce your energy needs and decide whether wind power is right for you Explains the
mechanics of home-based wind power Shows you how to tie into the grid and sell energy back to the
power company Offers advice on evaluating all of the costs of and financing for your project Provides
tips on working with contractors and complying with local zoning laws Yes, you can do it, with a
little help from Wind Power For Dummies.
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Electrical Engineers William Rushton Bowker, 1904
  wiring batteries in series parallel: Power from the Sun Dan Chiras, 2009-09-01
Easy-to-understand, accurate, and comprehensive, this is the guide for anyone interested in
installing a solar electric system. Power from the Sun provides a basic understanding of electricity,
solar energy and the sun, and solar site assessment. It discusses the types of photovoltaics (PVs) and



PV systems, advances in PVs, charge controllers, inverters, batteries, and generators, as well as the
installation and maintenance of a PV system. This book is written for the layperson and is designed
to raise the solar electricity literacy of readers. It provides a great overview of the many options
available and is designed to help homeowners make wise decisions during the design, purchase, and
installation of solar electric systems—and save a lot of money. Providing readers with the knowledge
necessary to communicate effectively with PV installers, Power From the Sun is a great guide for
homeowners, business owners, installers, architects, building department officials, utility company
employees, and just about anyone else who wants to lower their energy bills or achieve greater
energy independence. Dan Chiras is president of Sustainable Systems Design, Inc., a residential
renewable energy and green building consulting firm, and is director of The Evergreen Institute’s
Center for Renewable Energy and Green Building, which offers workshops on residential renewable
energy and green building. He is an internationally acclaimed speaker and author and has published
twenty-five books, including The Homeowner’s Guide to Renewable Energy and Power from the
Wind.
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the completely revised and updated edition of the go-to guide for individuals and businesses
interested in installing small wind energy systems. Written for the layperson, this practical guide
provides an accurate and unbiased view of all aspects of small wind energy systems, including: Wind
and wind energy system options Ways to assess wind resources at your site Wind turbines and
towers Inverters and batteries Installation and maintenance of systems Costs and benefits of
installing a wind system. Readers will gain the knowledge they need to make wise decisions during
the design, purchase, and installation of small wind energy systems and to communicate effectively
with wind system installers, and will be empowered to help make the smartest, most economical
choices.
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gold, and hero upgrade items
Impossible Space gift codes (September 2025) - LINE@games Get free Draws, Diamond,
Experience, and more with these Impossible Space gift codes, and find out how to redeem codes
80% Off Impossible Space Promo Codes And Coupon Codes For   Explore the latest Impossible
Space coupons, promo codes and discounts. Get 80% off deals from Impossible Space at
CouponAnnie
[Code] Impossible Space: A Space Hero latest code 09/2025   Step 3: Type in the gift code
Impossible Space: A Space Hero Updating details Hacking gold: How do you hack it Impossible
Space: A Space Hero. Updating Step 1. Step
Any promo codes apart from the ones that pop up in a Google   18 subscribers in the
Impossiblespace community. a place to discuss impossible space mobile game
Impossible Space A Space Hero Redeem Codes (Deemedya INC) Impossible Space: A Space
Hero Redeem Codes provide players with valuable boosts to enhance gameplay and progress faster
through challenging levels. By utilizing these codes,
Impossible Space - Facebook   Impossible Space. 8,964 likes 1 talking about this. Explore dozens
of planets with hundreds of levels to find your way through the impossible gruesome space
Impossible Space: A Hero In Space Answers for Android   Do you guys know any promocodes?
Like SPACE2020 Please tell me if you know any promocodes :).., Impossible Space: A Hero In Space
Answers for the Android
Treasure hunters discover $1M in coins from 1715 Spanish shipwreck 12 hours ago 
SEBASTIAN, FL — More than 1,000 silver coins and five gold coins worth about $1 million were
recovered from a 1715 Spanish shipwreck off the coast of Florida, a shipwreck
Excavators find $1 million in gold coins from Spanish shipwreck 21 hours ago  A team of
excavators has found $1 million in treasure from a centuries-old Spanish shipwreck off a stretch of
Florida known as the “Treasure Coast.”
Excavators find $1 million in gold coins from Spanish shipwreck 6 hours ago  Hidden beneath
the turquoise waters off a stretch of Florida known as the “Treasure Coast,” a team of divers from a
shipwreck salvage company have uncovered exactly that — a
Over $1 Million Bounty Is Found Off Florida Treasure Coast 3 hours ago  Over $1 Million
Worth of Treasure Is Recovered From 1715 Spanish Shipwreck Treasure hunters found roughly
1,000 silver and gold coins off the east coast of Florida this
$1 million in coins from 1715 shipwreck found off Florida coast 2 days ago  More than 1,000
silver and gold coins worth about $1 million were recovered from a 1715 Spanish shipwreck off
Florida's coast, a salvage company announced
Divers Recover More Than $1 Million Worth of Gold and Silver Coins 1 day ago  Divers
Recover More Than $1 Million Worth of Gold and Silver Coins From 310-Year-Old ‘Treasure Fleet’
Shipwrecks The vessels sank in a violent hurricane off the coast of Florida
$1M in gold and silver coins recovered from 1715 Spanish shipwreck 23 hours ago  Another
$1 million in gold and silver coins has been recovered from the site of a Spanish shipwreck from
1715 off the coast of Florida, according to the treasure hunters who
Over $1M in treasure coins recovered from 1715 shipwreck on 2 days ago  Over $1 million
worth of silver and gold coins were recovered on the Treasure Coast by a historic shipwreck
operation that owns the salvage rights to the remains of the 1715
Gold coins from Spanish shipwreck found on 'Treasure Coast' 19 hours ago  Excavators find



US$1 million in gold coins from Spanish shipwreck along Florida’s ‘Treasure Coast’ By The
Associated Press Published: October 02, 2025 at 5:56PM EDT
Treasure Hunters Find $1 Million in Coins From 1715 Shipwreck 22 hours ago  A company
specializing in salvaging remains of a Spanish ship that sunk in 1715 off the Florida coastline said
divers discovered over 1,000 gold and silver coins valued at $1
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UPDATE: Wiring 2 lead-acid 12v batteries in parallel -- safety questions (Ars Technica16y) I
have a Sears deep-cycle lead-acid 12v battery already which I've only used once or twice a year for
certain power applications. I was thinking of purchasing an identical model and wiring it in
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