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EV  Battery malfunction
Cause Thermal Runaway
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METHOD
The research goals to design safe V2G System:
• Analyze Sensors and Controls to identify 

strengths of the EV Battery Management System
• Develop Fire Prevention Safety System Design
• Analyze Real Time Thermal Runaway Detection

Figure shows AI Battery Fire Event Prediction Model

Figure shows Battery Management Safety Design Data Flow

                                                                  Battery Degradation V2G Scenario 
Ref. LBNL

How to optimize V2G technologies, EV Battery 
Management System controls, sensors to 
integrate with Distributed Energy system to 
manage Fire safety and reliability concerns?

Ensuring fire safety in V2G systems approach 
involves advance sensors for early detection 
and Battery Thermal Management Systems for 
monitoring, control and fire suppression 
capabilities for mitigating risks and enabling 
safe operation of V2G technology. 

Smart Energy Enterprise Development Zone V2G Design Scenario 

RESULTS
Table Compares merits and drawbacks of EV 
Battery Sensors and Controls approach.

Fire Safety Risk Assessment Results Ref. IJARIIT

Vehicle to Grid Readiness Survey Results:

Make suggestions to make something better.
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Key Findings Acceptance Status
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EV BATTERY MANAGEMENT SYSTEM 
RISK ASSESSMENT                 

RESULT

Voltage Measurement Accuracy           ±0.05V
Temperature Detection Response          3.2 Sec
Gas Detection Response Time              1.8 Sec
Suppression Activation Delay               2.3 Sec        


