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Guideline to determining P&D parameter for battery 

installations 

 

According to Article 10 of the EU battery regulation (2023/1542), information on the values for 

the electrochemical performance and durability (P&D) parameter of rechargeable industrial 

batteries with a capacity greater than 2 kWh are required. 

This also includes battery installations, with a capacity greater than 2 kWh, consisting of 

individual cells or blocs connected in series and/or parallel.  

Exide is providing the values for the P&D parameter of single cells or blocs and a guideline to 

determine this parameter for a battery installation, which is built with our products.  

For further details, please visit www.exidegroup.com/eu/en/eu-performance-data 

Parameter 
Value of single 

cell or bloc 
Formula 

Rated capacity 𝐶𝑥 𝐶 = 𝐶𝑋 ∙ 𝑁𝑝𝑎𝑟𝑎𝑙𝑙𝑒𝑙 

Capacity fade 𝐶𝑓𝑎𝑑𝑒,𝑥 𝐶𝑓𝑎𝑑𝑒 = 𝐶𝑓𝑎𝑑𝑒,𝑥 

Power 𝑃𝑥 𝑃 = 𝑃𝑋 ∙ 𝑁𝑠𝑒𝑟𝑖𝑒𝑠 ∙ 𝑁𝑝𝑎𝑟𝑎𝑙𝑙𝑒𝑙 

Power fade 𝑃𝑓𝑎𝑑𝑒,𝑥 𝑃𝑓𝑎𝑑𝑒 = 𝑃𝑓𝑎𝑑𝑒,𝑥 

Internal resistance 𝑅𝑥 𝑅 = (𝑅𝑋 ∙ 𝑁𝑠𝑒𝑟𝑖𝑒𝑠) ÷ 𝑁𝑝𝑎𝑟𝑎𝑙𝑙𝑒𝑙 

Internal resistance 
increase 

𝑅𝑓𝑎𝑑𝑒,𝑥 𝑅𝑓𝑎𝑑𝑒 = 𝑅𝑓𝑎𝑑𝑒,𝑥 

Energy round trip 
efficiency 

𝑅𝑇𝐸𝑥 𝑅𝑇𝐸 = 𝑅𝑇𝐸𝑥 

Energy round trip 
efficiency fade 

𝑅𝑇𝐸𝑓𝑎𝑑𝑒,𝑥 𝑅𝑇𝐸𝑓𝑎𝑑𝑒 = 𝑅𝑇𝐸𝑓𝑎𝑑𝑒,𝑥 

Expected life-time 𝐶𝑎𝑙𝑒𝑛𝑑𝑒𝑟𝑌𝑒𝑎𝑟𝑠𝑥 𝐶𝑎𝑙𝑒𝑛𝑑𝑒𝑟𝑌𝑒𝑎𝑟𝑠 = 𝐶𝑎𝑙𝑒𝑛𝑑𝑒𝑟𝑌𝑒𝑎𝑟𝑠𝑥 

Expected life-time  𝐶𝑦𝑐𝑙𝑒𝑠𝑥 𝐶𝑦𝑐𝑙𝑒𝑠 = 𝐶𝑦𝑐𝑙𝑒𝑠𝑥 

 

𝑁𝑆𝑒𝑟𝑖𝑒𝑠 = 𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑐𝑒𝑙𝑙𝑠 𝑜𝑟 𝑏𝑙𝑜𝑐𝑠 𝑐𝑜𝑛𝑛𝑒𝑐𝑡𝑒𝑑 𝑖𝑛 𝑠𝑒𝑟𝑖𝑒𝑠 

𝑁𝑃𝑎𝑟𝑎𝑙𝑙𝑒𝑙 = 𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑐𝑒𝑙𝑙𝑠 𝑜𝑟 𝑏𝑙𝑜𝑐𝑠 𝑐𝑜𝑛𝑛𝑒𝑐𝑡𝑒𝑑 𝑖𝑛 𝑝𝑎𝑟𝑎𝑙𝑙𝑒𝑙  
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Example: 

 

 

 

𝐶𝑥 = 120 𝐴ℎ 
𝑅𝑥 = 3,8 𝑚Ω 

𝑃𝑓𝑎𝑑𝑒,𝑥 = 20 % 

 

Determine configuration: 

𝑵𝑺𝒆𝒓𝒊𝒆𝒔 = 𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑐𝑒𝑙𝑙𝑠 𝑜𝑟 𝑏𝑙𝑜𝑐𝑠 𝑐𝑜𝑛𝑛𝑒𝑐𝑡𝑒𝑑 𝑖𝑛 𝑠𝑒𝑟𝑖𝑒𝑠 = 𝟑 

𝑵𝑷𝒂𝒓𝒂𝒍𝒍𝒆𝒍 = 𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑐𝑒𝑙𝑙𝑠 𝑜𝑟 𝑏𝑙𝑜𝑐𝑠 𝑐𝑜𝑛𝑛𝑒𝑐𝑡𝑒𝑑 𝑖𝑛 𝑝𝑎𝑟𝑎𝑙𝑙𝑒𝑙 = 𝟒 

Calculate parameter: 

𝑪 = 𝐶𝑋 ∙ 𝑁𝑝𝑎𝑟𝑎𝑙𝑙𝑒𝑙 = 120 𝐴ℎ ∙ 4 = 𝟒𝟖𝟎 𝑨𝒉 

𝑹 = (𝑅𝑋 ∙ 𝑁𝑠𝑒𝑟𝑖𝑒𝑠) ÷ 𝑁𝑝𝑎𝑟𝑎𝑙𝑙𝑒𝑙 = (3,8 𝑚Ω ∙ 3) ÷ 4 = 𝟐, 𝟖𝟓 𝒎Ω  

𝑷𝒇𝒂𝒅𝒆 = 𝑃𝑓𝑎𝑑𝑒,𝑥 = 𝟐𝟎 % 

 

𝐶𝑥 = 120 𝐴ℎ 
𝑅𝑥 = 3,8 𝑚Ω 

𝑃𝑓𝑎𝑑𝑒,𝑥 = 20 % 

 

𝐶𝑥 = 120 𝐴ℎ 
𝑅𝑥 = 3,8 𝑚Ω 

𝑃𝑓𝑎𝑑𝑒,𝑥 = 20 % 

 

𝐶𝑥 = 120 𝐴ℎ 

𝑅𝑥 = 3,8 𝑚Ω 
𝑃𝑓𝑎𝑑𝑒,𝑥 = 20 % 

 

𝐶𝑥 = 120 𝐴ℎ 
𝑅𝑥 = 3,8 𝑚Ω 

𝑃𝑓𝑎𝑑𝑒,𝑥 = 20 % 

 

𝐶𝑥 = 120 𝐴ℎ 
𝑅𝑥 = 3,8 𝑚Ω 

𝑃𝑓𝑎𝑑𝑒,𝑥 = 20 % 

 

𝐶𝑥 = 120 𝐴ℎ 
𝑅𝑥 = 3,8 𝑚Ω 

𝑃𝑓𝑎𝑑𝑒,𝑥 = 20 % 

 

𝐶𝑥 = 120 𝐴ℎ 
𝑅𝑥 = 3,8 𝑚Ω 

𝑃𝑓𝑎𝑑𝑒,𝑥 = 20 % 

 

𝐶𝑥 = 120 𝐴ℎ 
𝑅𝑥 = 3,8 𝑚Ω 

𝑃𝑓𝑎𝑑𝑒,𝑥 = 20 % 

 

𝐶𝑥 = 120 𝐴ℎ 
𝑅𝑥 = 3,8 𝑚Ω 

𝑃𝑓𝑎𝑑𝑒,𝑥 = 20 % 

 

𝐶𝑥 = 120 𝐴ℎ 
𝑅𝑥 = 3,8 𝑚Ω 

𝑃𝑓𝑎𝑑𝑒,𝑥 = 20 % 

 

𝐶𝑥 = 120 𝐴ℎ 
𝑅𝑥 = 3,8 𝑚Ω 

𝑃𝑓𝑎𝑑𝑒,𝑥 = 20 % 
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