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Topics KRUTARTH.in™

• Ba8ery → EV → Aadhaar | Passport → Ba#ery Aadhaar 

• Ba8ery Cell, Module, Pack &  BMS  |  SoC, SoH, RuL 

• ApplicaUons, Types & Parts of Ba8eries + Architecture  

• Ba8ery Material & Carbon Footprint 

• Manufacturer IdenUfier (BMI) & Descriptor SecUon (BDS)Krutarth S Karkala
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Ba#ery Aadhaar KRUTARTH.in™

• NaUonal digital system for tracking ba8eries 

• Inspired by Aadhaar, but for ba8eries 

• Focus on EV ba8eries and sustainability
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Why Do We Need Ba#ery Aadhaar ? KRUTARTH.in™

• EV ba8eries are expensive and safety-criUcal 

• Difficult to track ba8ery life and reuse today 

• Recycling and disposal need proper data
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What is a Ba#ery? KRUTARTH.in™

• Device that stores chemical energy 

• Converts chemical energy into electrical energy 

• Used in EVs, mobiles, energy storage
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Ba#ery Cell, Module & Pack KRUTARTH.in™

• Cell: smallest unit 

• Module: group of cells 

• Pack: complete usable ba8ery
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Ba#ery Structure KRUTARTH.in™
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State of Charge (SoC) KRUTARTH.in™

SoC = “How much charge is leR in the ba#ery right now” 

• Indicates the current ba8ery charge level in percentage (0%–100%). 

• Similar to a fuel gauge in a petrol vehicle. 

• Changes conUnuously during charging and discharging. 

SoC = 80% → Ba8ery is 80% charged. Krutarth S Karkala

h8ps://www.linkedin.com/in/krutarthskarkala
Building Strategic Thinking Skills

https://www.krutarth.in/


State of Charge (SoC) KRUTARTH.in™

Krutarth S Karkala

h8ps://www.linkedin.com/in/krutarthskarkala
Building Strategic Thinking Skills

https://www.krutarth.in/


State of Health (SoH) KRUTARTH.in™

SoH = “How healthy the ba#ery is compared to when it was new” 

• Shows how much the ba8ery has aged or degraded over 8me. 

• Compares current capacity to original factory capacity. 

• Helps decide reuse, second-life, or replacement 

• SoH decreases slowly over Ume and does not increase with charging 

SoH = 85% → Ba8ery can deliver only 85% of its original performance.
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Remaining Useful Life (RUL) KRUTARTH.in™

RUL = “How long the ba#ery can s8ll be used safely” 

• EsUmates remaining 8me or cycles before ba8ery reaches end-of-life. 

• Calculated using usage pa8erns, SoH, and operaUng condiUons. 

• CriUcal for predicUve maintenance and planning replacement.  

RUL = 2 years → Ba8ery is expected to be usable for 2 more yearsKrutarth S Karkala
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Applica8ons of Ba#eries KRUTARTH.in™

• Electric vehicles (2W, 3W, cars, buses) 

• Home & grid energy storage 

• Industrial backup systems
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KRUTARTH.in™Types of Ba#eries

• Lead Acid (old technology) 

• Lithium-ion (modern & EV ba8eries) 

• Different chemistries: LFP, NMC, NCA
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What is an EV Ba#ery? KRUTARTH.in™

• Designed to power vehicle movement 

• High energy and long life 

• Requires safety and monitoring
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What is Aadhaar? KRUTARTH.in™

• Unique idenUty for people 

• Stores essenUal personal informaUon 

• Helps in verificaUon and services
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What is Ba#ery Aadhaar? KRUTARTH.in™

• Unique digital iden8ty for a ba8ery 

• Tracks ba8ery from birth to end-of-life 

• Stores technical and lifecycle data
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Ba#ery Passport vs Ba#ery Aadhaar KRUTARTH.in™

• Ba#ery Passport : European concept 

• Ba#ery Aadhaar: India-specific & simpler 

• Works even without internet (offline data)
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KRUTARTH.in™What is a Ba#ery Management System - BMS ?

• The intelligent brain that keeps your EV ba8ery safe and efficient 

• Electronics inside ba8ery pack 

• Monitors voltage, current, temperature 

• Protects ba8ery from damage

Krutarth S Karkala

h8ps://www.linkedin.com/in/krutarthskarkala
Building Strategic Thinking Skills

https://www.krutarth.in/


KRUTARTH.in™What is a Ba#ery Management System - BMS ?

Krutarth S Karkala

h8ps://www.linkedin.com/in/krutarthskarkala
Building Strategic Thinking Skills

https://www.krutarth.in/


How Ba#ery Data is Generated ? KRUTARTH.in™

• Sensors collect ba8ery data 

• BMS processes data 

• Data used for health and safety
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Sta8c vs Dynamic Ba#ery Data KRUTARTH.in™

• Sta8c: does not change (capacity, chemistry) 

• Dynamic: changes over Ume (health, status) 

• Ba8ery Aadhaar stores both
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Ba#ery Aadhaar System ArchitectureKRUTARTH.in™

• Physical ba8ery 

• QR code & Alphanumeric ID 

• Central server (cloud)

Krutarth S Karkala

h8ps://www.linkedin.com/in/krutarthskarkala
Building Strategic Thinking Skills

https://www.krutarth.in/


Ba#ery Lifecycle KRUTARTH.in™

Krutarth S Karkala

h8ps://www.linkedin.com/in/krutarthskarkala
Building Strategic Thinking Skills

https://www.krutarth.in/


Ba#ery Aadhaar System ArchitectureKRUTARTH.in™

Krutarth S Karkala

h8ps://www.linkedin.com/in/krutarthskarkala
Building Strategic Thinking Skills

Physical Ba8ery & EV Ecosystem

Real-Time Ba8ery Data Capture

Ecosystem IntegraUon APIs

Users & Stakeholders

Ba8ery Aadhaar Core Planorm 

https://www.krutarth.in/


Ba#ery Aadhaar System ArchitectureKRUTARTH.in™

Krutarth S Karkala

h8ps://www.linkedin.com/in/krutarthskarkala
Building Strategic Thinking Skills

https://www.krutarth.in/


Ba#ery Aadhaar System ArchitectureKRUTARTH.in™

Krutarth S Karkala

h8ps://www.linkedin.com/in/krutarthskarkala
Building Strategic Thinking Skills

https://www.krutarth.in/


Ba#ery Aadhaar System ArchitectureKRUTARTH.in™

Krutarth S Karkala

h8ps://www.linkedin.com/in/krutarthskarkala
Building Strategic Thinking Skills

https://www.krutarth.in/


Three Parts of Ba#ery Aadhaar KRUTARTH.in™

• Alphanumeric Code – visible on ba8ery 

• QR Code – scan for details 

• Server Data – live updates
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Ba#ery Manufacturer Iden8fier (BMI)KRUTARTH.in™

• IdenUfies country and manufacturer 

• First part of Ba8ery Aadhaar number 

• Similar to vehicle manufacturer code
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Ba#ery Descriptor Sec8on (BDS) KRUTARTH.in™

• Basic ba8ery specificaUons 

• Capacity, voltage, chemistry 

• Helps quick idenUficaUon
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Ba#ery Material & Carbon Footprint KRUTARTH.in™

• Records materials used in ba8ery 

• Tracks carbon footprint 

• Helps recycling and sustainability
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Ba#ery Dynamic Data (Live Data) KRUTARTH.in™

• Ba8ery health (SoH) 

• Ba8ery status (in use, reused, recycled) 

• Updated throughout life
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Why Ba#ery Aadhaar is Important for Future?KRUTARTH.in™

• Improves EV safety 

• Enables second-life ba8eries 

• Supports clean & circular economy
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References KRUTARTH.in™

• Ba8ery Pack Aadhaar 
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