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10 things to consider when specifying a battery 

All batteries are made up of a selection of cells wired in series and/or parallel configurations, which 

are in turn housed in a suitable protective casing with any necessary protective mechanisms included. 

There are many different cell types, wiring methods, protection methodologies and types of casing 

that could be used. A good battery design house will have a clear understanding of all of these 

elements to enable the creation of the most appropriate solution to meet any given specification. 

Before defining the specification for a new battery design or investigating the use of an existing 

battery in a new application, there are a number of key points that must be considered. 

1 Does the battery need to be rechargeable? 

• Rechargeable (secondary) batteries will give a far longer usable life than a non-

rechargeable (primary) equivalent, but usually at an increased initial unit cost. Initial cost 

must be weighed against long term returns of re-use. As a general rule, the increased unit 

cost of a rechargeable battery will be recovered after three to four uses. 

• Rechargeable batteries will require a battery charger which will have an associated initial 

unit cost outlay and will involve the cost and logistical issues of continued use. 

2 What voltage range is required? 

• The output voltage of all batteries will decrease from a maximum level as they discharge. 

Different cell stack construction methods and chemistries will create batteries with different 

output voltage ranges and both the maximum and minimum acceptable limits must be 

known to create the appropriate battery. 

• Battery voltages are discussed as a nominal value. The nominal voltage is not necessarily 

an average value and may vary for a similar product from one supplier to the next. The 

true voltage range should always be considered when discussing a nominal value. 

3 What load current is required? 

• Different cell stack, wiring and protection methods will create batteries that can deliver 

higher or lower maximum output current levels. The required maximum output current 

should always be known to allow the selection of the correct cell and internal layout to 

satisfy a requirement. 

• Some cell technologies may provide greater capacity but sacrifice maximum current 

availability. It should not be assumed the highest capacity cell available is the best for an 

application. 

4 What output duration is required? 

• The cell selection and cell stack construction will determine how long the output will last. A 

limit to a battery’s capacity no greater than actually required should be defined as any 

additional energy storage that is used will only add unnecessary weight, volume and 

expense to a product. 

• Rechargeable battery capacity will deteriorate with repeated use. The inevitable losses 

over the life of the battery must be catered for during design to maintain the minimum 

capacity requirement at the end of the useful life of a battery. 

5 What volume and weight restrictions exist? 

• Weight and volume restrictions dictated either by human factors or an existing installation 

must be known and any points of compromise defined. A restricted volume may, for 

instance, limit the available energy storage that can be practically achieved. 
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• It is generally accepted that 25 kg is the maximum acceptable limit for a single person to 

manipulate. Consideration should, however, be given to how a battery is to be used in 

practice. Very mobile units may need to be lighter to allow flexible deployment in the field. 

6 What is the operating environment? 

• Where the battery is to be used will determine a number of factors such as what level of 

internal protection and how the unit should be packaged. For example, if batteries are 

likely to get wet, they will need to be placed in a sealed casing. It is important to 

understand any design elements that are required to ensure the battery remains functional 

when used in its intended environment. 

• Batteries are high energy products and care must be taken that the packaging is suitable 

to protect the internal structure of the battery in all areas it may be used throughout its 

operational life. 

7 What interface requirements exist? 

• Any battery will need to connect to another piece of equipment. This can be achieved in 

many ways and it is necessary to understand what connection types may be required and 

what retaining mechanisms are needed. 

• As well as power interface, other analogue or digital interfaces may be needed. In an 

intelligent battery, for example, digital communication of remaining capacity may be 

needed by the mating equipment. These requirements must be defined. 

8 What legal requirements need to be met? 

• Some batteries may be subject to legislative restrictions depending on cell chemistry or 

size. For instance, some lithium-ion batteries may not be transported by road or air until 

formal testing has been carried out. It is important to enquire what legal requirements a 

battery may be subject to and include these in the product specification. 

• Batteries may need to be marked as compliant with appropriate quality or functional 

requirements such as CE certification. There will need to be design considerations and 

formal testing to meet these requirements and they must be defined in the product 

specification. 

9 What priorities and areas of compromise exist? 

• It is important to understand what aspects of a specification are fundamental to the 

operation of the final system and to focus on ensuring these are achieved. 

• Some compromise between the varied aspects of the design may, however, be required. 

Limitations may exist in different solutions that may not entirely satisfy the ideal 

specification and it is important to know which elements may be altered to ensure the 

fundamental requirements are maintained. 

10 What budget exists? 

• An awareness of the budget will dictate what options are available in the design of a 

product. A design can, to a point, be tailored to ensure the end product does not end up 

being prohibitively expensive. 

• If possible, a standardised battery design used across multiple products may help to 

increase product volume, thereby offering an economy of scale when purchasing batteries. 

  


