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Energy is the foundation of economic activity

and indispensable to our daily lives.

Yet as the economy grows, energy consumption also increases.
In Japan, more than 80% of greenhouse-gas emissions

come from CO; generated through energy use.

Japan has committed to achieving carbon neutrality by 2050

and has set a goal to raise the share of renewable energy

to 40-50% by fiscal year 2040.

The power grid must always maintain an exact balance
between electricity supply and demand.

If this balance is disrupted, large-scale blackouts can occur.

Renewable energy, however, is highly variable
affected by weather, sunlight, and wind conditions.
To absorb this variability,

greater grid-balancing capability is required than ever before.

Battery storage can instantly adjust charging and discharging output,
making it highly effective as a balancing resource.

It also allows surplus renewable energy to be stored instead of wasted.
For these reasons, governments and municipalities

are supporting battery investment through subsidies.

To address these needs, NTT Anode Energy has developed an optimization engine
that stabilizes the power grid and promotes battery deployment
by maximizing the revenue potential of battery-storage operators

across multiple electricity markets.

The optimization engine uses weather data,
supply-and-demand conditions,
market-transaction data,

and price forecasts from various electricity markets

to generate charge-and-discharge plans



using mathematical optimization.

From these plans, operators can determine
“which market,” “when,” and “how much electricity” should be traded

to maximize revenue.

The optimization engine then submits bids to the markets
and sends charging or discharging commands to the batteries

based on the plan.

To maximize revenue,
the basic principle is to charge electricity when market prices are low

and discharge when prices are high.

However, in the balancing market,

discharging occurs only when instructed.

To secure profitability,

operators must sell unused stored energy when no instruction is issued.
This requires lead time to enter the intra-day market

after confirming that no instruction will occur.

Furthermore, maximizing revenue often involves

multiple charge-and-discharge cycles per day.

If more balancing instructions occur than expected,
additional charging time must be incorporated

to prepare for the next sales opportunity.

The optimization engine accounts for this required lead time
and available charging windows

when generating optimal plans.

Battery degradation varies depending on the state of charge,
even with identical charge/discharge amounts.

The engine incorporates not only electricity costs,

but also battery-degradation costs

to generate more accurate operational plans.



Operators can revise the optimization engine’s proposed plan
through the “Optimization Console” feature.

The engine automatically re-optimizes the remaining parameters
while keeping adjusted portions fixed,

allowing operator expertise to be reflected

with minimal manual workload—

a key advantage of our system.

As one of Japan’s leading battery-storage operators,
NTT Anode Energy is developing grid-scale battery facilities nationwide—
aiming for 23 sites totaling 340 MWh by fiscal 2028

to further support renewable-energy adoption.

We have also launched a new service,
the Turnkey Battery-Storage Development & Operation Service,
to support businesses considering entry into the battery-storage market

with solutions that maximize operational revenue.

These battery-storage facilities are operated
using our optimization engine,

contributing to the realization of a carbon-neutral society.



