From Imbalances to Control:
How Energy-Intensive
Companies Can Reduce
Uncertainty in a Complex and
Volatile Electricity Market

The energy system is undergoing constant change. The growing
influx of renewable energy sources, which are rapidly replacing
traditional baseload generation, is introducing variability that
presents energy-intensive companies with significant challenges.

Exposure to imbalance costs is becoming increasingly

common, raising the risk of electricity consumption becoming
disproportionately expensive. At the same time, new energy markets
and technical reforms are making the energy system increasingly
complex.

How should energy-intensive companies navigate a market in
constant change? And what solutions are available to manage the
growing risks?
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What has happened in the Imbalance and spot price difference
. EUR/MWh/h
balancing market?

In just a few years, the energy market — and the
balancing market in particular - has undergone
fundamental change. A growing share of variable
energy from sources such as solar and wind,
combined with several market reforms introduced
to keep pace with these developments, has in
many cases had a negative impact on energy-
intensive companies.

In Sweden, the introduction of flow-based capacity

calculation, designed to make energy trading more

efficient, has created a knowledge gap between

traditional market participants and advanced asset

traders. The introduction of 15-minute intervals, 2015 2020 2024
requiring increasingly sophisticated forecasting,
has made the landscape more difficult than ever
for energy-intensive companies to navigate.

Differences between forecasts and delivery have increased in
Sweden in recent years. Source: Nord Pool

Imbalance and spot price difference What can we expect going
EUR/MWh/h
forward?

The share of solar and wind power in the
electricity system is expected to continue
growing, contributing to a more volatile power
system. As price movements in the energy market
become larger and more rapid, the financial
consequences of deviations between forecast and
actual consumption or production also increase.

For energy-intensive companies, this means
that even relatively small volume differences
between forecast and delivery can become
— - . significantly more costly than before, as the
spread between day-ahead and imbalance prices
can widen sharply close to delivery. The ability to
continuously adapt to changing market conditions
will therefore become increasingly important in
the energy system of the future.

2015 2020 2024 2025 2030 2040

In Sweden, the cost of inaccurate forecasts is expected to
increase in the future. Source: Nord Pool, illustrative example

How companies have historically managed imbalances

Traditionally, energy-intensive companies have not been exposed to imbalances to the same extent as
they are today. The electricity system was less volatile and imbalances occurred less frequently. When
imbalances did occur, the associated cost was treated as a calculated risk that companies either chose
to carry themselves or transferred by paying a premium to their Balance Responsible Party (BRP). These
premiums were lower than they are today because volatility in the electricity system — and consequently
the underlying risk — was significantly lower.

Imbalances are still priced today, with the resulting costs borne by the party carrying the risk. However,
the risk itself is not actively mitigated. Instead, companies rely on forecasts that can quickly become
outdated between prediction and actual delivery. In this context, companies’ consumption profiles are
often too inflexible to respond to the rapid changes now occurring in the electricity system.
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How can imbalance risks be mitigated?

As the energy system becomes increasingly volatile and imbalances become a more significant part
of companies’ risk exposure, few companies have the internal resources required to manage these
developments effectively.

A third-party with the right technology and expertise to manage the complexity and risks of the market
can instead help companies become more resilient over time, providing expertise across four key areas:

01. Energy storage

Large-scale Battery Energy Storage Systems (BESS) provide a critical source of
flexibility that can compensate for unexpected changes in electricity consumption,
for example during production outages at industrial facilities. By rapidly adjusting
their consumption or output, battery systems can manage deviations between
planned and actual electricity use. This helps stabilize the consumption profile,
reducing the risk of imbalances and contributing to lower imbalance costs.

02. ML-driven forecasting

Today’s forecasting tools provide increasingly sophisticated and accurate
predictions, with ML-driven algorithms taking thousands of data points into account.
This technology enables electricity consumption to be adjusted more effectively in
response to market price developments.

03. Real-time optimization

More advanced forecasting enables optimization that can adapt a company’s
consumption levels to the needs of the electricity market, with precision down
to 15-minute intervals. Today’s real-time optimization can also be combined with
continuous intraday trading, reducing the risk of significant deviations - and
therefore net costs - between the established forecast and actual delivery.

04. Revenue from ancillary service markets

Additional revenue streams can be created by connecting and optimizing energy-
consuming assets for participation in ancillary service markets. Through balance
responsibility, broad access to all relevant energy markets and algorithms capable of
optimizing energy resources across markets, an advanced third-party provider can
turn volatility into stability.

Day-ahead Intraday Balancing markets Imbalance settlement
With highly accurate Through ML-forecasting, As a Balance Responsible Flower minimizes
forecasts of price Flower optimizes electricity Party (BRP), Flower trades deviations in real time,
movements and consumption in real time and optimizes across reducing exposure to
consumption needs, and identify imbalance all relevant balancing costly imbalance charges
Flower enables effective costs at a granular level. markets, including mFRR and making companies’
optimization against the Advanced continuous and FCR, using advanced electricity costs more
spot market, creating better intraday trading enables algorithms to generate predictable over time.
conditions for reducing risk Flower to trade closer additional revenue.

exposure. to balance as delivery

approaches, reducing the
risk of deviations between
forecast and actual
consumption.

Flower’s algorithms adapt a company’s consumption profile to maximize its value to the electricity system - from forecast to delivery.
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How energy storage balances the consumption pattern
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In the event of unforeseen circumstances, such as production outages, flexible capacity from battery storage can compensate for
reduced consumption and thereby reduce the risk of imbalances.

Conclusion

Imbalances have long been viewed as a necessary evil for industry. With the right technology, however,
the associated costs can instead be treated as an optimization problem.

Historically, companies had to either accept the risk, pay to reduce it or invest in extensive internal
resources to manage it. Today, an advanced third-party provider with a large battery portfolio and proven
optimization solutions can effectively manage these fluctuations, minimizing companies’ exposure to risk
- both now and in the future.

Tomorrow’s increased volatility will change the conditions under which many companies operate, but

it does not necessarily have to result in negative consequences. With an advanced third-party provider
enabling an effective risk-management strategy, companies can reduce uncertainty and strengthen their
resilience in a rapidly changing energy market.
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About Flower

Flower is the Nordic market leader in energ); :
asset optimization and trading. Through its tr 1< e el MR

Al-driven platform, the company trades,
optimizes and commercializes flexible energy Ei_‘j,ﬁ’ﬁﬁ

assets, including Battery Energy Storage

Systems (BESS), wind and solar farms, and EV
charging infrastructure.

With more than 140 employees, over €200
million in total funding and the Nordics’ largest
portfolio of flexible energy assets, Flower is
expanding across Europe to support a more
stable, resilient and renewable energy system.
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