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OVERVIEW

Comprehensive management (i.e., discharging, charging, temperature and monitoring) of large-scale batteries via
joint consideration of peak power, operation time, and battery lifetime for vehicle electrification

Tesla Model S
7,104 cells;
Capacity : 85 KWH
Battery Cost : $ 35000

Driving range 426 Km
(Efficiency 5.011 m/wh)

Battery capacity delivery 20% 1
- $ 7,000

Warranty period 8 years
(70 % of its original capacity)

Battery degradation 30% |,
- additional 2.4-year warranty

Max power
278 KW

UC (130F 62.1V)
- Max power 1 (250 KW )
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Connect cells with similar strength only in series to improve
deliverable capacity from batteries => 30% increase of system
operation time.

- SHARE: SoH-Aware Reconfiguration to Enhance Deliverable Capacity of
Large-Scale Battery Packs, ICCPS’15
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Cooling or heating batteries based on their real-time
conditions, making a tradeoff between operation time and
lifetime => 58.4% improvement in operation time.

- Real-Time Battery Thermal Management for Electric Vehicles, ICCPS’14
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Weak cell dominates capacity delivery

Improve battery’s capacity delivery by skipping weak cells
from discharging, prolonging system operation by up to 94%.

- Resting Weak Cells to Improve Battery Pack’s Capacity Delivery via
Reconfiguration, e-Energy’16

Provide an offline power-supply guarantee such that every
power-demand operation completes its execution in time
without making total power demand exceed the power

capability of the energy storage system at any time

- Offline Guarantee and Online Management of Power Demand and
Supply in Cyber-Physical Systems, RTSS’16-CPS track
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Exploiting ultra-capacitor to offset the peak power demand,
prolonging the battery lifetime by 37.7%.

- Real-Time Discharge/Charge Rate Management for Hybrid Energy
Storage in Electric Vehicles, RTSS’14-CPS track
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Reconfiguring the connectivity among battery cells to
provide an optimal voltage to the load, thus improving the
energy efficiency of multi-cell battery packs

- Extending Battery System Operation via Adaptive Reconfiguration,
ACM TOSN, 2018
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1) Capturing the interactions among battery temperature,
battery current, and ambient environment, facilitating
accurate prediction of battery temperature

2) Detecting abnormal battery heating
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|dentify the optimal discharging current and temperature
by modeling the battery voltage and its degradation =>
85.4% improvement in operation time

- Modeling and Real-time Scheduling of Large-Scale Batteries for
Maximizing Performance, RTSS’15-CPS track

iPhone 6s Program for Unexpected Shutdown Issues

Apple has determined that a very small number of iPhone 6s devices may unexpectedly shut down.
and only affects devices within a limited serial number range that were manufactured between Sept

If you have experienced this issue, please use the serial number checker below to see if your iPhon

m Finding your iPhone serial number is @

lease select a Country [ Replacement Process

Choose one of the service options below to have your battery replaced. Your iPhone will be examini
verify that it is eligible for this program and in working order.

Accurate estimation of SoCs of device batteries based on
their voltage only
- Battery State-of-Charge Estimation for Mobile Devices, ICCPS’17
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Models predict EOL
when battery has 80% capacity

- Adaptive Battery Diagnosis/Prognosis for Efficient Operation
Control, e-Energy’19

ONGOING WORK

e Remote diagnosis of
batteries involves both
on-board system and
remote service center

Models predict EOL
when battery has 90% capacity

Data collection & Analysis
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