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The Basic Math Behind Runtime

How many hours will a 15kW battery last at 50% load? At first glance, the calculation seems
straightforward. If the battery's capacity is 15 kilowatt-hours (kwWh) and you're using 7.5kW
(which is 50% of 15kW), simple division suggests 2 hours of runtime. But wait, no - that's actually
a common misunderstanding. Let's clarify.

Here's the crucia distinction: a 15kW battery refers to power rating (how much electricity it can
deliver at once), not energy capacity (how much total energy it stores). To calculate runtime, you
need to know the battery's kilowatt-hour (kWh) capacity. For residential systems, you'd typically
see 15kW power ratings paired with 30-45kWh capacities.

The Missing Piece: Energy Capacity
Imagine two scenario batteries from Highjoule Technologies:

Model A: 15kW power, 30kWh capacity
Model B: 15kW power, 45kWh capacity

At 7.5kW continuous load (50% of 15kW), Model A would last 4 hours (30kWh ? 7.5kW = 4h),
while Model B would maintain power for 6 hours. This difference explains why energy capacity
matters more than power rating for determining runtime.

Why Real-World Usage Differs

Even with perfect calculations, actual performance rarely matches theoretica numbers.
Temperature effects, battery age, and conversion efficiency all play roles. Highjoule's BESS-X Pro
series addresses these challenges through adaptive therma management - their field data shows
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92-96% efficiency retention even at -10?C ambient temperatures.

Customer Story: Manufacturing Plant Application

Our team recently visited a Wisconsin factory using Highjoul€'s industrial storage system. The
facility manager reported: "We needed 8 hours of backup at 75kW load. The math said we needed
600kWh capacity, but real-world testing showed we actually required 720kWh." This 20% buffer
accounts for DC/AC conversion losses and unexpected load spikes.

Optimizing Energy Storage Performance

Advanced load management makes all the difference. Highjoule's SmartDispatch technology
automatically prioritizes critical circuits during outages. when the grid goes down, your battery
could power HVAC for 3 hours or refrigeration units for 6 hours - intelligent systems let you
choose priorities dynamically.

For peak shaving applications, runtime extends dramatically through partial loading. A 15kW
commercia battery working at 30% load (4.5kW) could potentially cover an entire 8-hour work
shift. This flexibility is why Highjoule's Commercial Max systems dominate in markets like
Californiaand Texas.

Residential vs Commercial Applications

Homeowners typically want overnight backup (8-12 hours) while businesses prioritize production
continuity. Highjoule's residential solutions achieve 12-18 hour runtimes at household loads
through:

Tiered power allocation
Solar integration capabilities
Adaptive load shedding

Conversely, industrial users prefer modular systems - you can keep adding battery units like
building blocks. Our Canadian client stacked twenty 15kW units to create an 8MWh microgrid
backup system. Talk about scalability!

Battery Chemistry Considerations

Lithium-iron phosphate (LFP) batteries typically offer better cycle life at partial loads compared to
NMC variants. Highjoul€'s dual-chemistry systems cleverly combine both - using LFP for base
load and NMC for handling brief power surges. This hybrid approach increases total cycle count
by 25-40% according to independent lab tests.
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Whether you're calculating battery runtime at partial load or designing full-scale energy solutions,
understanding these nuances separates adequate systems from exceptional ones. The next

generation of Highjoule products will feature self-learning algorithms that actually predict your
usage patterns - but that's a topic for another post!
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