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POWER VS. ENERGY
AND THE TRADEOFFS
IN BATTERY DESIGN



In the evolving landscape of hybrid power
systems, the discussion around battery
technology often centers on a crucial
dichotomy: power vs. energy; kilowatts
vs. kilowatt hours. This distinction not
only influences the development of
battery technologies but also determines
their suitability for specific applications,

particularly in demanding environments.

As outlined by an expert from SPOC Grid
Inverter Technologies, this differentiation
is essential in understanding the trade-
offs inherent in battery design and
application, especially in sectors like
maritime where operational demands

define battery performance requirements.



HIGH OUTPUT,
SHORT DURATION Power

Power batteries are defined by high power b a .t.te r"eS O r.e

output for very short durations. They feature

high cycle life but lower energy density.

often capable

“Power batteries are often capable of
very high output for very short durations,” .f ver h ” h
Ben Gully, Ph.D., Chief Scientist at SPOC O e U 9
Grid Inverter Technologies, explains.

“These batteries are often very small but O u tp u t fo r

capable of 10, 50 kilowatts or more.”

very short

Power batteries are designed to endure
frequent charging and discharging cycles d o

without significant degradation. This feature u ra t ’ O n S 9
makes them ideal for applications requiring

robust energy output over short periods.
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“In the maritime
industry, you see
these batteries often
in ferries,” Dr. Gully
explains. “These ships
make the same trip all
day, every day. They
have to charge fast
every time they get
to port; it’s a tough
duty cycle, to charge
fast and discharge
high power.”

Power batteries’ relatively
low energy density—a
trade-off for their durability
and cycle life—is a
calculated compromise

to meet the specific

needs of such high-




“Energy batteries serve in applications where
you need steady power over a long period

of time,” Gully explains. “Your laptop, your
phone. Here you’re more concerned with
kilowatt hours because you need energy

for a long time. Another maritime example
are cruise ships, where we won’t see fully
electric vessels anytime soon, we are seeing

greater use of hybrid power systems.”

With energy batteries, you are concerned

mostly with space and weight. If you are

putting a battery in an electric car, you

don’t want it to weigh 4,000 pounds.
With these chemistries, it may take hours

to charge and hours to discharge.
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The trade-off with energy batteries means accepting lower cycle life in exchange for
higher energy density. This trait is particularly beneficial for applications where weight

and space are critical constraints and the operational cycle is less intense.

To further clarify the decision-making process in selecting the appropriate battery

type for any specific application, consider the following key factors:

CYCLE LIFE VS. ENERGY DENSITY OPERATIONAL DEMAND

Power batteries offer higher cycle life Does the application require high bursts

but lower energy density; higher power of power for short durations, or does

but shorter duration. When discussing it require energy over a long period of

industrial batteries, the concepts of cycle time? The intensity of the battery’s duty

life and energy density are critical factors cycle dictates the suitable battery type.

that influence their suitability for different Operational needs and demands are pivotal

applications. These two aspects are often factors in driving choices in battery design,

at odds with each other, presenting a influencing everything from the selection

trade-off that manufacturers and users
must navigate depending on the specific

requirements of the application.

THERMAL MANAGEMENT

Heat is a pivotal concern in both battery

of battery chemistry to the specifics of
battery architecture and management
systems. The goal is to tailor the battery
solution to meet the requirements of its
intended application as closely as possible,
balancing performance, cost, longevity,

safety and environmental impact.

types, albeit with different implications. Power
batteries, while producing less heat per unit
of energy, still necessitate careful thermal
regulation due to their rapid charge and
discharge cycles. On the other hand, energy
batteries must address the challenge of heat
accumulation over longer operational periods,
requiring sophisticated cooling solutions to

maintain optimal performance and safety.
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This nuanced understanding of
the trade-offs between power and
energy batteries underscores the
complexity of designing hybrid
power systems. By tailoring
battery technology to the unique
demands of specific hybrid power
systems, SPOC Grid Inverter
Technologies demonstrates

a sophisticated approach to
overcoming the challenges of

energy storage and management.

As the maritime industry continues
to navigate toward greener,

more efficient power solutions,

the insights provided by SPOC
Automation’s expertise offer a
valuable guide to the future of

marine battery technology.
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