The Hidden Risk
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warm state of Texas. Millions switched on
electric heating, dramatically increasing the
load on the grid. As power plants failed, the
grid frequency dropped. For 4 minutes and
23 seconds, the system remained l#elow
critical levels, coming dangerously /close
to total collapse.”

Although a full blackout was nafrrovvby
avoided, 246 people still died.” Hxperts
warned that a total collapse could have
claimed tens of thousands of lives.”

ed?

n the years leading up to the storm| Texas
apidly expanded 1ts renewable gnergy
capacity. However, by replacin |t|onal
generators (which are conne
through large spinni
Inadvertently phased out a|fcrucial

safeguard: inertia, the hidden stabilizer of
the old

S0... what exactly happe

Traditional turbines spin at 3000} RPM to
maintain Europe's b0 Hz grid frequency.
The turbines mass and rotationél speed
provide this inertia, slowing resppnses to
sudden imbalances and buying gperators
valuable reaction time. By contrpst, solar
and wind generate direct current, [requiring
an inverter for grid connectipn, thus
providing no inertia.”

VWhat are Flexible Units?

Based on key criteria from the central research
question, the Flexible Unit was designed to
deliver fast-acting load capacity to the grid.
it uses Bitcoin mining, giving it th '

frequency imbalances within seco
virtually no limitations or productio
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Transition,

nd why Bitcoin Mining mlght be the ansvver
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and wind supply a larger share of
“ the resulting lack of inertia
makes the grid increasingly susceptible
to rapid fluctuations.” In the Netherlands,
operators are expected to invest
significantly in flexible systems capable of
quickly adjusting power output to
maintain grid stability.”

Central Research Question

renewable energy system?”
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” ow can we design a cost-effective, scalable,
~ energy-intensive unit that can rapidly
pond to frequency imbalances within

According to Tennel, the Netherlands must
scale up its flexible capacity from 11.1 GW
in 2022 to 309 GW by 2033.” However,
achieving this with 7.2 GW of battery-
based flexibility is hugely inefficient. As it
would not only cost billions of euros In
iInvestment, but would only support the grid
for a imited duration.
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