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Table 1. Battery models and applications.

Temperature
Model effect
Physical
Lithium- Yes
polymer-
insertion
cell (Doyle et al.)
Empirical
Peukert's Yes; needs
law recalibration
for each
temperature
Battery Yes; needs
efficiency recalibration
(Pedram for each
and Wu) temperature
Weibull fit Yes
(Syracuse
and Clark)
Abstract
Electrical- Yes
circuit
(Gold)
Electrical- Yes
circuit

(Bergveld et al.)
Discrete-time  Yes
(Benini et al.)

Stochastic No
(Chiasserini
and Rao)

Mixed

Analytical No
high-level
(Rakhmatov

etal.)

Analytical Yes
high-level

(Rong and

Pedram)

Capacity
fading

Yes; support
for Arrhenius
temperature
dependence and
cycle aging
added by Rong
and Pedram

No

No

No

Yes

No

No

No

No

Yes

Accuracy

Very high

Medium (14%
average error

for constant load,
8% average error
for interrupted
and variable loads)
Medium

Medium

Medium (12%
error predicting
cell voltage and
thermal
characteristics,
5% error
predicting cycle
aging)

Medium

Medium (1%
compared to
Hspice
continuous-time
model)

High (1%)

High (5%)

High (3.5%)

Computational
complexity

High

Low

Low

Medium

Medium

Medium

Low

Medium

Medium

Configuration
effort

Very high (> 50
parameters)

Low (2
parameters)

Low (2
parameters)

Low (3
parameters)

Medium (> 15
parameters)

High (>30
parameters)

Medium (>15
parameters)

Low (2
parameters)

Low (2
parameters)

Medium (> 15
parameters)

Analytical
insight

Low

Low

Low

Low

Medium

Medium

Medium

Medium
(stochastic
model of load
pattern assumed)

High

High
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Applications

Design of
interleaved dual-
battery power
supply; load
splitting for
maximum lifetime
of multibattery
systems

Thermostatic charge
method: high
charging efficiency
Dynamic Power
Management;
multibattery
discharge

Shaping load
pattern to exploit
charge recovery

Task scheduling

by sequencing and
Vifscaling; analysis
of discharge
methods for
multibattery systems
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