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How does balancing work In the
Netherlands?
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How does balancing work in the Netherlands?

Roles and responsibilities in maintaining the power balance

~ BRP

Manages portfolio balance
and/or helps the system

e Strives to be balanced in terms of
energy per ISP (15 minutes)

e |s financially responsible for imbalances
settled with the TSO

e May respond to near-real-time market
signals to reduce imbalance or support
the system

Passive balancing

Together, the TSO, BSPs and BRPs contribute to restoring and maintaining the system balance.

upo TSO

Maintains the power balance

® Procures balancing services from
BSPs

e Activates balancing energy to correct
residual power imbalances

® Applies the imbalance settlement
methodology for BRP imbalances

System responsibility
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4 BSP

Provides balancing services to
the TSO

e Submits balancing capacity and
balancing energy bids

e Delivers balancing energy when
activated

® Provides flexibility required to restore
the system balance

Active balancing
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Schematic overview balancing actions
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Key points for the Netherlands

& Inertia: market under development

Inertia is currently inherent in the power
system rather than procured as a balancing
product. A market is being set up for it.

4 aFRR and mFRR set the imbalance price

Balancing energy activation from aFRR and
mMFRR feeds into the imbalance price
calculation.

Q RRis not used

Replacement reserves are shown in the
schematic for completeness, but are not
used in the Netherlands.
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The Dutch imbalance price methodology
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How balancing activation sets the imbalance price

Balancing energy activation creates a price signal for passive balancing

© *t O < O =

aFRR is activated > Marginal activation sets the price - Imbalance price triggers response
TSO activated balancing energy every 4 The highest activated aFRR bid within The balancing energy price determines the
seconds to restore the power balance. the ISP sets the balancing energy price. imbalance-price signal. BRPs may adjust their
portfolio in the helpful direction.
Every 4 seconds Per 15-minute ISP Pricing and settlement per 15-minute ISP

bid ladder
« downward bids | upward bids —

| |
€MWh EMWh

7

BSP pays TenneT
1
1
1
1
i
|‘L
1
I
1
i
i
dsgsfed Jauwus)
8oud 8804

TenneT pays BSP
=
R
3
"
13uua) sfed gsa
021d angeBon

Negathve price. Positve price:

&&@Tenner

Figuur 3. Marginale prijszetting op basis van biedladder voor op- en afregelen.




Feedback mechanism: overshoot leads to dual pricing

Dual pricing limits an excessive BRP response within the same 15-minute ISP
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Price triggers BRP response Response overshoots Dual pricing applies

—> —>
BRPs respond to the imbalance-price The combined BRP response goes too Opposite-direction aFRR is activated within the
signal by adjusting their portfolio. far and reverses the system direction. ISP. Surplus and shortage positions are then
settled at different prices.
Passive balancing System changes direction Overshoot becomes less attractive

KN Overshoot reverses KN Opposite-direction

Helpful response system direction activation

—> Dual pricing

Dual pricing is the corrective feedback: an overshoot is financially less attractive once both activation directions occur in the ISP.
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A coherent methodology that has supported the Dutch balancing model

Four reinforcing mechanisms connect portfolio responsibility, aFRR participation and price formation.

0 Easy market entry with near real-time signal ° Deep aFRR merit order (including voluntary bids)
Opportunity to help the Direct access because Unlocked decentral Uncertain imbalance Lower risk aFRR More active flexibility
system as BRP near real time signal flexibility revenues due to dual remuneration offered
pricing
° Competitive aFRR bid ladder ° Aligned BRP and BSP incentives

15-min marginal
remuneration

BE price = imbalance
price

Less arbitrage

Bid near marginal value Efficient merit order potential

Shared scarcity signal

Together, the mechanisms unlocked flexibility while keeping portfolio responsibility, active balancing and price signals connected.
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Market and operational developments change how the balancing system behaves

The design remains valuable, but the conditions under which its feedback mechanisms operate have changed.

MARKET DEVELOPMENTS

G European integration
PICASSO increasingly coordinates aFRR activation across the

uncongested area. Therefore balancing actions in the Netherlands
are not solely done for Dutch imbalance, but also for imbalance
within the uncongested area.

Faster assets

Batteries and other fast-response technologies can react on shorter
timescales.

c Decentralized participation

More and smaller market participants respond to near-real-time
signals. - is solution now bigger than the problem it solves?

OPERATIONAL OBSERVATIONS

° Imbalance signal oscillations

Market and technical feedback loops can amplify each other.

More Regulation State 2

Activation in both directions increasingly limits passive balancing.
Right now 40-50% dual pricing

Less intuitive price signal

The imbalance price and national imbalance are in a similar
direction in around 30% of ISPs.

Combined effect: the feedback loop becomes faster, more European and less directly observable from a Dutch BRP perspective.
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Dutch imbalance price review
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The developments create a clear need to review the imbalance price methodology

After engaging BSPs and BRPs, the review is now assessing the rationale, objectives and key design choices of the methodology.

Need identified Market engaged Questions assessed
The proven methodology now operates in a materially BSPs and BRPs were informed and consulted through Market input and internal analysis are being consolidated
changed market and operational context. webinars and (1-on-1) stakeholder discussions. into a strategic direction.
CENTRAL QUESTIONS
Desired market behaviour Rationale and assumptions
Which behaviour does the current methodology incentivize, and which behaviour is needed Why were the current choices made, and do their underlying assumptions remain
for an effective, efficient and robust balancing system? appropriate for the current and future context?

ASSESSMENT TOPICS

Pricing basis Settlement structure Price consistency Reference system

Volume-weighted average vs. marginal pricing
per ISP

Relationship between imbalance and balancing-

Single vs. dual pricing energy prices

Dutch LFC area vs. uncongested area

Objective: determine whether the methodology still supports portfolio balance and system support, while reflecting the imbalance situation and real-time value of energy.

&>T1enner

12 Level of confidentiality



TenneT is one of Europe's most important grid operators. We ensure that millions of
people and businesses in the Netherlands and Germany can always count on
electricity: safe, reliable, and every day of the year. We play a major role in the energy
transition. This means that we are working toward a future in which energy is more
sustainable, affordable, and reliable. To make this possible, we design, build, and
maintain more than 26,000 kilometers of high-voltage connections. We also connect
the European energy market with 17 international cable connections to our
neighboring countries. With a turnover of €9.1 billion and a total asset value of €69
billion, we are one of the largest investors in electricity grids, both on land and at sea.
Our 10,800 employees demonstrate ownership, courage, and collaboration every day.
Thanks to their work, more than 43 million people can rely on a stable power supply.

Lighting the way ahead together
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Disclaimer

This presentation is offered to you by TenneT TSO B.V. (“TenneT’). The content of the
presentation — including all texts, images and audio fragments — is protected by copyright
laws. No part of the content of the presentation may be copied, unless TenneT has expressly
offered possibilities to do so, and no changes whatsoever may be made to the content.
TenneT endeavours to ensure the provision of correct and up-to-date information, but makes
no representations regarding correctness, accuracy or completeness.

TenneT declines any and all liability for any (alleged) damage arising from this presentation
and for any consequences of activities undertaken on the strength of data or information

contained therein.
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