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The Constraint Has Moved

Strip a computer processor down to its essence and you find a direct current machine: DC voltage,
modulated through billions of logic gates, orchestrating stored charge into digital information. Each
generation of silicon shrinks the logic and packs it denser, and every gain in density is a gain in power
demand. This simple physical relationship, smaller transistors and greater power, is the engine
underneath the global Al buildout.

That engine has now outgrown the world’s electricity grids, and Australia is racing to catch up.
Alternating current earned its place in the twentieth century. It made transmission, rotary machinery,
and household safety practical. But the energy systems of the twenty first century are natively direct
current.

Solar panels generate DC. Lithium batteries store DC. Chips consume DC. Yet every time one of these
connects to the grid, a converter stands in between: inverters and transformers for solar farms, AC to DC
chargers for electric vehicles, power supplies stepping grid power down to the low voltages chips
demand. Every conversion stage adds cost, sheds energy as heat, and introduces another point of failure.

Design a localized system from first principles, where energy is generated and consumed on the same
site, and the case for AC disappears entirely. Every component is already DC. This paper sets out Allkira’s
approach to generating, storing, distributing, and reliably consuming energy for the modern datacenter.

Powering a Modern Datacenter

Grid capacity in Australia is tightening fast. By mid 2026, the National Electricity Market’s transmission
connection queue held 5.4 gigawatts of large datacenter projects, with big connections running roughly
two years from application to energisation, and the AEMC now drafting stricter technical standards for
datacenter loads. At the same time, AEMOQ’s draft 2026 Integrated System Plan shows every major
transmission project slipping, the construction peak pushed out from 2028 to 2030, and network costs
surging. Waiting for the grid is no longer a strategy. Generation must be built alongside the datacenter,
and if you're disciplined about it, on the same site.

Many builders reach for natural gas. In Australia, that bet looks increasingly fragile: the ACCC projects
structural shortfalls in the east coast gas market from 2028, and the southern states already lean on
Queensland surplus and storage to get through winter. Tightening supply means rising and unpredictable
prices.

Solar tells the opposite story. CSIRO’s latest GenCost report again ranks solar PV as Australia’s cheapest
source of electricity out to 2050, and this continent has some of the best solar resource on Earth. The
catch has always been firming: storage to turn daylight into round the clock power. But where fuel costs
climb, solar and battery costs keep falling, year after year.
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Allkira’s view is that solar paired with battery storage has crossed a decisive threshold of cost and scale,
taking first place for cheap, stable, high power computing. It carries no fuel bill, no exposure to
commodity swings, minimal moving parts, and no combustion.

Just as importantly, these technologies unlock a fully DC distribution architecture. That shift strips out
the conversion stages that bleed efficiency, erode reliability, and inflate cost. With no grid connection,
there is simply no reason to route power through AC. Build a solar and battery system from conventional
grid tied components and you get an architecture with six or more conversion stages. Each stage can
consume up to 20% of the energy passing through it, and the waste emerges as heat, which itself must
be cooled, consuming yet more energy. A vicious cycle.

The Allkira Grid

Allkira’s model runs direct current end to end: generation, storage, and consumption in one unbroken
DC chain. In its simplest form, energy cascades from the highest voltage at the PV array down to the
lowest voltage at the load.

Fewer components chained together means less cost, less loss, less heat. Fewer parts means fewer
critical links, and higher reliability. With only two conversion stages, losses can fall as low as 2% per
stage.

Backup Energy

Every serious datacenter needs a backstop, and the conventional answer is a hall of diesel or gas
generators. Allkira’s thesis is that combustion has no place on site. The Allkira grid delivers resilience
through energy depth and redundancy instead: a solar array deliberately oversized against the load,
distributed BESS modules holding deep reserves spanning many hours, and a modular architecture in
which no single failure can take down the system. Extended low sun periods are engineered for
statistically, sized into the array and storage from the outset, rather than papered over with fuel. The
result is backup that never needs refuelling, never needs an emissions permit, and is tested continuously
by daily operation rather than monthly generator runs.

Surge Capacity

A traditional AC power system holds almost no latent energy. Every swing in load must travel upstream
to the generator, and quickly. Al training workloads make this brutal: minor fluctuations under 10% of
system capacity are easily absorbed, but they are punctuated by swings exceeding 50% of capacity in a
couple of seconds. For a conventional AC grid, those swings are a serious threat. AEMO has flagged
datacenter load volatility as a system security risk in the NEM.

Even where the local power supplies feeding the Al nodes are specified for rapid transients, the grid and
generation behind them rarely are. Large generation plant is heavy with inertia, slow to ramp, and often
dependent on manual coordination to stay clear of blackout conditions.

Connect the compute directly to a source with near instant transient response, and the problem
dissolves. Ramps from 10% to 50%, even 5% to 95%, become trivial. A battery bank sized for an 18 hour
discharge window carries a discharge rating vastly beyond any surge the load can produce: a single
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175Ah, 350V pack rated for 3C continuous discharge can deliver 184kW, against an 18 hour discharge
load of just 3.4kW. That is roughly 5,400% of headroom. Surge demand simply stops being a design
constraint.

Conclusion

Al has outrun the traditional grid, and the answer is sovereign, on site energy. By abandoning legacy AC
infrastructure for an end to end DC architecture, Allkira strips out the conversion stages that turn as
much as 30% of generated energy into waste heat, cutting losses to roughly 4%. By replacing monolithic
plant and combustion backup with deep, distributed battery storage, it swaps single points of failure for
inherent redundancy, and absorbs surge loads that would destabilise a conventional grid. Generating
and consuming DC power in one place, with zero combustion, is how Australia powers the next

generation of high performance computing.
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