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OVERVIEW

Comprehensive management (i.e., discharging, charging, temperature and monitoring) of large-scale batteries with

the joint consideration of peak power, operation time, and battery lifetime for vehicle electrification Tesla Model S
7,104 cells;

Capacity : 85 KWH
Battery Cost : S 35000

Driving range 426 Km Battery capacity delivery 20% 1
(Efficiency 5.011 m/wh) - $ 7,000
Warranty period 8 year Battery degradation 30% J,
(70 % of its original capacity) — additional 2.4-year warranty

Max power UC (130F 62.1V)
278 KW -> Max power 1 ( 250 KW )

REAL-TIME ENERGY STORAGE MANAGEMENT SYSTEM
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Develop a power requirement predictor based on driving ACTUATION via modeling the battery voltage and its degradation.
patterns, road and traffic information. The proposed 85.4% improvement in operation time.

approach enhances prediction accuracy by up to 69.2%. - Modeling and Real-time Scheduling of Large-Scale Batteries for

- Real-Time Prediction of Battery Power Requirements for Electric Maximizing Performance, RTSS’15-CPS track
Vehicles, ICCPS’13
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Exploiting ultra-capacitor to offset the peak power

Only connect cells with similar strength into series to improve
demand, prolonging the battery lifetime by 37.7%.

the deliverable capacity from batteries, increasing system
operation time by 30%. - Real-Time Discharge/Charge Rate Management for Hybrid Energy

Storage in Electric Vehicles, RTSS’14-CPS track

SHARE 1

- SHARE: SoH-Aware Reconfiguration to Enhance Deliverable Capacity of .
Large-Scale Battery Packs, ICCPS’15 505 Legend.
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Weak cell dominates capacity delivery

Improve the capacity delivery of the battery by skipping Cooling or heating batteries based on their real-time

weak cells from discharging, prolonging system operation by conditions, trading off between operation time and lifetime.
up to 94%. 58.4% improvement in operation time.

_ Resting Weak Cells to Improve Battery Pack’s Capacity Delivery via - Real-Time Battery Thermal Management for Electric Vehicles, ICCPS’14

Reconfiguration, submitted to ICCPS’16

ONGOING WORK

e Remote diagnostics of batteries Data collection & organization A T i S e S T
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