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A Quarter Century and an Urgent Present

Bratislava welcomed the energy regulation world on Monday morning. Three hundred participants — 125 regulatory
delegates from 48 countries across five continents — gathered in the Slovak capital for the 23rd ERRA Annual
Conference, held under the patronage of Prime Minister Robert Fico and hosted by URSO Chairman Jozef Holjen&ik.
The numbers alone signalled that this was no ordinary edition: it also marked 25 years since ERRA was born in
Bucharest, Romania, and grew into what its Chair called a respected and influential institution centred in Budapest.

Across two days, eight substantive sessions, two parallel gas tracks, and a closing governance panel, the
conference assembled regulators, network operators, market designers, nuclear engineers, battery manufacturers,
and energy traders around a single question: how should energy regulation transform itself to match the
transformation of the energy system it governs?

DAY 1 — 27 APRIL 2026

Opening Ceremony

Master of Ceremony: Ms. Erin Hammel, NARUC, USA

Ms. Andrijana Nelkova-Chuchuk, ERRA Chair, set the tone from the opening minutes — precise about what a 25th
anniversary in the energy sector actually means. Not a ceremonial milestone, but a marker of a defining era. In a
quarter century the sector has been fundamentally remade, from centralised fossil-fuelled systems to increasingly
decentralised renewable-led ones, and ERRA has had to remake itself alongside it.

Her address moved quickly from reflection to urgency. She named four forces that will define the next chapter for
regulators everywhere: an energy transition demanding investment at extraordinary pace while remaining reliable,
efficient, and fair; the emergence of active consumers — prosumers, energy communities, aggregators — reshaping
markets and demanding new regulatory thinking; the return of security of supply as a priority after recent global
events; and digitalization, where Al, cybersecurity, and smart infrastructure have moved from aspiration to daily
operational reality.

“Twenty-five years ago, ERRA was an idea. Today, it is a strong and respected institution. Tomorrow, it will
continue to shape the future of energy regulation.”

— Ms. Andrijana Nelkova-Chuchuk, ERRA Chair
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«One conviction has remained constant through 25 years of everything else changing: strong, independent, and
professional regulation is essential for secure, affordable, and sustainable energy systems. That foundation does
not change. What must change — continuously — is everything built on top of it.» concluded Ms Nelkova.

Mr. Jozef Holjen&ik, Chairman of URSO, Slovakia, welcomed delegates to Bratislava and framed the conference as
the supreme forum of global energy regulation — a place where regulators hold up a mirror to where the sector is
heading.

His address was structurally critical. Energy has become the centre of gravity of global geopolitics — no longer just
technical infrastructure but a primary instrument of power. The extreme price volatility of recent years is not a
passing anomaly but evidence of structural destabilisation. The traditional role of the regulator as a passive arbiter
is over. Regulators must transform into active architects of lasting stability, with data-driven analytical capacity as
their central pillar.

The opening was also the occasion for a significant analytical debut. Mr. Luca Lo Schiavo, head of ERRA Research
Unit, presented the results of ERRA's most comprehensive undertaking to date — a full mapping of the ERRA
membership regulatory landscape, across 38 member countries in 7 regions, assessing 13 dimensions from
regulatory independence and market structure to network tariff design and energy transition readiness. The final
message: regulatory systems differ widely, but the mission they serve is the same and share the same principles
everywhere.

The diversity revealed from the first, wide-scale ERRA Mapping exercise for celebrating its 25th anniversary is not
a hindrance to overcome: it's a richness to learn from.

Session I: Transforming Energy Demand

Moderator: Mr. Abdulwahhab Al Hinai, General Counsel, 0Q, Oman
Presenter/Panelist: Mr. Jorge Vasconcelos, Chairman, New Energy Solutions (NEWES), Portugal
Panelists: Mr. David Williams, Executive Director, Economic Consulting Associates (ECA), United Kingdom
Mr. Balaji MK, Consultant, Thailand
Mr. Elie Matar, Director of Electricity, Regulation and Supervision Bureau for Electricity and Water of Dubai (RSB), United Arab Emirates
Mr. Tony Clark, Executive Director, NARUC, USA
Mr. Jorge Vasconcelos, Chairman, New Energy Solutions (NEWES), Portugal

For most of the history of electricity regulation, demand was the quiet half of the equation. Generation was where
the action was. Demand sat on the other side of the meter, largely passive, largely predictable, largely taken for
granted. That world is ending, and Session | made the case for why regulators need to internalise the shift — and
quickly.

Jorge Vasconcelos of NEWES, Portugal, currently part of ERRA Strategic Advisory Board, opened with a chart that
told a simple but significant story. European electricity generation was broadly flat from 2005 to 2021 — a plateau
reflecting efficiency gains and the slow displacement of electricity by gas in heating and oil in transport. The
regulatory system was built around moderate, predictable growth. That assumption has now broken. Electrification
of transport, heating, and industry is driving a new growth trajectory — faster, more distributed, and far more
complex than anything the existing toolkit was designed to handle.

17.4% 25.5m 6.3m

BEV share of new EU car sales (2025) Heat pumps in 19 European countries Heat pump stock just 12 years earlier
(2024)

The numbers on electric vehicles and heat pumps are already significant, but the more important point is what they
imply structurally. Every heat pump replacing a gas boiler, every electric car replacing a petrol one, is a transfer of
energy demand into the electricity system. Multiply that across tens of millions of households and the scale
becomes clear: the electricity system is about to absorb demand that was previously invisible to it.
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“What we regulate today — demand as we currently know it — will become a minor share of total energy in the
years to come. The new technologies entering the system are what need to be regulated now. That requires
visionary regulation, not catch-up regulation.”

— Jorge Vasconcelos, NEWES

This was the session's sharpest provocation. Vasconcelos was not simply saying that demand is growing. He was
saying that its composition is transforming so radically that the current regulatory object — the passive consumer
drawing from the grid — will represent a shrinking fraction of what regulators actually need to govern. The real
regulatory territory of the next decade is the new actors: prosumers generating and storing locally, electric vehicles
providing flexibility services, energy communities trading peer-to-peer, heat pumps responding to grid signals.
These are the entities that will define the electricity system going forward, and most frameworks are not yet built
around them.

The conceptual shift he proposed is equally fundamental. Regulation has historically been about managing stability
— setting rules for a system that changed slowly and predictably. The new paradigm requires navigating constant
change. This is partly a technical challenge, but it is also a psychological one. Institutions built around stability find
disruption genuinely difficult. The psychology of regulation, Vasconcelos argued, must shift alongside the
technology.

At the heart of Mr. Vasconcelos' presentation was the local electricity platform — a framework for rethinking how
distribution-level systems can coordinate growing local complexity. Rather than treating distribution networks as
the passive last mile of a top-down supply chain, the local platform model positions them as the horizontal
integrating layer of the whole system: the place where EVs, storage, solar generation, demand response, district
heating, and waste-to-energy interact and transact. The regulatory challenge is creating frameworks that allow it to
function efficiently and fairly.

The panel reinforced the session's central theme from different angles — data centre demand in Dubai, mobile-
based demand response leapfrogging in emerging markets, tariff reform needed to send proper flexibility signals
in liberalised markets. Each was a different expression of the same underlying shift: the demand side is no longer
a passive recipient of energy policy. It is an active participant that regulation must learn to engage.

Session Il/a: Transforming Electricity Generation and Storage

Moderator/Presenter: Mr. Ardian Berisha, Optima Energy Consulting

Presenters/Panelists: Mr. Amir Shavit, Chairman, Israeli Electricity Authority (IEA)
Mr. Daniel Kretinsky, Chairman & CEO, EP Group, Slovakia
Mr. Onur Uyanusta, Energy Expert, Energy Market Regulatory Authority (EMRA), Tlirkiye
Mr. Volkan Karahan, Deputy General Manager, Yigit Akl A.S., Tirkiye

If Session | was about the transformation of demand, Session ll/a was about the technology that makes that
transformation manageable at the system level. Battery Energy Storage Systems have been discussed as a
promising future technology for years. The data presented in Bratislava suggested the future has arrived — and that
the real work now is regulatory, not technological.

Ardian Berisha of Optima Energy Consulting set the scene with a portrait of a European power sector changing
faster than many frameworks can accommodate. In 2025, wind and solar overtook all fossil fuels combined in EU
electricity generation for the first time. Renewables now account for 47% of EU electricity, up from 39% in 2020.
Denmark reached 91%; Germany hit 59%; in 14 EU member states, wind and solar generated more electricity than
fossil fuels across the full year.
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47% 72 TWh $108/kWh

EU renewables share (2025) Renewable energy curtailed in Europe Li-ion battery pack price (2025)
(2024)

The consequence of this rapid integration is already visible in market data. Negative electricity prices now occur in
more than 2% of all EU trading hours, up from 0.17% in 2022. In 2024, 72 TWh of renewable energy was curtailed
across Europe — roughly Austria's entire annual electricity consumption — simply because the grid could not absorb
it. EU congestion costs reached €8.9 billion and are projected to hit €103 billion by 2040 without action. These are
not abstract future problems. They are already costing money and wasting clean energy today.

Battery storage is the most deployable short-term response, and the cost trajectory has been remarkable — from
$827 per kilowatt-hour in 2013 to $108 in 2025, an 87% reduction in twelve years. Global BESS deployment reached
107.7 gigawatts in 2025, a 40% year-on-year increase. Yet Europe needs 750 GWh of storage by 2030 to meet its
renewable ambitions, against just 61 GWh today. The gap is large, and closing it requires investment confidence
that current market structures are struggling to deliver.

“BESS is no longer a future technology. It is becoming a core system asset — shifting from a supportive role
to a central one, enabling flexibility, balancing variability, and underpinning system stability.”

Berisha identified a structural paradox at the heart of the storage investment challenge. Storage is most valuable
when renewables are abundant — when prices are low or negative. But as storage grows and smooths those price
spikes, the price spreads that justify its investment economics compress. GB wholesale BESS revenues turned
negative for the first time in February 2026. France's ancillary frequency market saw prices fall 55% within twelve
months of opening. The merchant revenue case for storage is weakening at precisely the moment the system need
for storage is strongest.

Regulatory frameworks across Europe have responded with longer-term support mechanisms — capacity markets,
storage-specific auctions, cap-and-floor instruments. Italy's MACSE auction awarded 10 GWh on 15-year contracts
and was four times oversubscribed. The UK shortlisted 77 projects for its long-duration storage programme. But
five barriers continue to undermine the business case across more than half of EU member states: incomplete
aggregation rules, co-location frameworks that penalise combined solar-storage assets, double-charging of storage
(ACER's identified single largest financial barrier), restrictions on stacking revenues from multiple markets, and
market access rules designed for power plants rather than flexible assets.

Israel: What Regulatory Ambition Looks Like in Practice

Amir Shavit of the Israeli Electricity Authority offered a case study in determined regulatory execution. Israel faces
the solar integration challenge in concentrated form: abundant sunshine, rapid PV deployment, and evening demand
peaks that arrive after the sun has set. Storage is not optional here — it is the system solution. The Israeli Electricity
Authority is targeting 9,700 MW of storage by 2030 — more than 50% of projected peak demand — through a
combination of market mechanisms and regulated tariff instruments. What Shavit presented was not a vision. It
was a plan with instruments, timelines, and operational targets already running.

Tiirkiye: A Three-Phase Regulatory Journey — Onur Uyanusta, EMRA

Onur Uyanusta of Turkey's Energy Market Regulatory Authority (EMRA) traced Turkey's storage regulatory evolution
through three distinct phases — a sequence that offers a useful reference for regulators in countries at earlier stages
of renewable integration.

Phase 1 (2010-2020) was defined by what Uyanusta called the flexibility gap. Turkey's YEKDEM feed-in tariff
successfully drove wind and solar into double-digit gigawatts — but grid flexibility did not keep pace with generation
growth, creating a growing curtailment risk. Critically, storage had no legal definition in the regulatory framework,
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and settlement procedures excluded storage injections entirely. The regulatory system had no category for the
asset that was most needed.

Phase 2 began in 2021 with a foundational step: the Energy Storage Regulation established a legal identity for
storage for the first time, recognising four distinct configurations — storage integrated with generation, integrated
with consumption, standalone units, and grid-based storage operated by network operators. The key shift, as
Uyanusta described it, was moving storage from pilot status to commercial recognition. A practical innovation
accompanied this: the 1-to-1 investment rule, which linked 1 MWh of storage capacity to T MW of renewable license.
The rule gave developers exemption from competitive pre-licensing financial requirements, dedicated grid
connection capacity, and the simplicity of a single combined license. Its impact was significant — 33 GW of projects
were allocated through this mechanism, comprising 18.4 GW of wind and 14.7 GW of solar.

Phase 3, from 2024 onwards, has focused on market maturation. The centrepiece is the Aggregator Regulation of
2025, which enables the pooling of distributed resources into virtual power plants, refines licensing and market
participation rules, and mandates SCADA integration for real-time monitoring by the transmission system operator
TEIAS. On the revenue side, Uyanusta presented a stacked model that Turkey has now validated in practice:
arbitrage through day-ahead and intra-day markets forms the base layer; ancillary services via frequency control
with TEIAS sit above that; balancing power market participation adds a further layer; and niche services such as
black start capability sit at the top. His core point was that viability relies on stacking these income streams — no
single revenue source is sufficient on its own, which is precisely the challenge that regulators elsewhere are still
trying to solve.

The Supply Chain Question

Volkan Karahan of Yigit Ak, Turkey's leading battery manufacturer, reframed the storage conversation from a
regulatory to a geopolitical one. The clean energy technology market reached $1.2 trillion globally in 2025. China
dominates 60 to 95% of every step in the battery supply chain. European production costs run approximately 50%
higher. The question Karahan posed — bluntly — was whether Europe is building a clean energy future on a supply
chain it does not control. His answer was neither defeatist nor naive: Turkey's manufacturing heritage, engineering
talent, EU customs union access, and growing battery expertise make a Europe-Turkiye industrial ecosystem a
credible alternative. The panel pressed hard on the rare-earth and critical-minerals constraint — the one structural
barrier where Chinese dominance is most difficult to overcome — and the discussion did not resolve it so much as
define the stakes clearly.

The session closed on a question that will define storage regulation for the next decade: can regulatory frameworks
provide the long-term revenue certainty that bankable storage investment requires, without creating permanent
dependencies or misallocating risk? Merchant revenues alone will not do the job. The design of durable support
mechanisms is one of the most consequential regulatory choices of the current period — and no one in Bratislava
claimed to have the complete answer.

Session II/b: Price and Non-Price Regulation in the Gas Sector

Moderator: Mr. Konstantin Petrov, DNV Energy Systems, Germany

Presenter/Panelist: Mr. Fred Hutchison, President & CEO, The USLNG Association (LNG Allies)

Panelists: Ms. Dione Hernandez Galvis, Regulatory Affairs & Market Design Manager, RWE Supply and Trading GmbH, German
Mr. Jan Metzl, Director, Department of Technical Regulation of Electricity Gas Markets, Energy Regulatory Office (ERO), Czech Republic
Ms. Borbéla Takacsné Téth, Senior Research Associate, Regional Centre for Energy Policy Research (REKK), Hungary
Mr. Branislav Kaluzny, Trading Director, Slovensky plyndrensky priemysel, a. s. (SPP), Slovakia

While the electricity sessions were focused on what is new, the parallel gas track was grappling with how to manage
the transition of a sector that remains essential but whose long-term role is genuinely uncertain. The displacement
of Russian pipeline gas since 2022 has reshaped European supply structures more rapidly than any regulatory
design could have anticipated — accelerating LNG imports, reconfiguring transmission flows, and raising acute
questions about tariff design, affordability, and vulnerable customer protection.
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The core tension in the discussion was one that regulators across the region navigate daily: gas remains a critical
heating fuel for millions of European households while its long-term role is being steadily reduced by electrification
and efficiency. Regulators must protect consumers in the short term while sending investment signals that reflect
the sector's longer-term trajectory — a balance that becomes harder as supply structures shift and price volatility
remains elevated.

Session lll/a: Transforming System Operation

Moderator: Ms. Alda Ozola, Chair, Public Utilities Commission, Latvia
Presenter/Panelist: Mr. Stephen Woodhouse, Director, AFRY Management Consulting
Panelists: Mr. Rafal Gawin, Director, National Center for Energy Analysis, Poland
Mr. Tahir Kapetanovic, Head of System Operation, Austrian Power Grid
Mr. Rafat Staskiewicz, Market Manager, Central and Eastern Europe, Nord Pool (Euronext Group)

Mr. Martin Magath, Chairman of the Board and Chief Executive Officer, Slovenska elektrizacna prenosova sustava, a.s. (SEPS), Slovakia

It is one thing to celebrate the growth of renewables in the generation mix. It is another to run a power system in
real time when a third of your electricity comes from sources that follow the weather rather than the dispatch order.

Stephen Woodhouse of AFRY used the British experience to illustrate what managing that reality actually looks like
— and why the tools and market structures inherited from the fossil fuel era are increasingly inadequate.

Great Britain offers a particularly instructive case because its challenges are concentrated and visible. The country
generates around 30% of its electricity from wind and solar, operates a self-dispatch market with no central co-
optimisation of energy and reserves, and has no AC interconnection with continental Europe. High renewable
penetration combined with limited synchronous generation is creating frequency stability challenges the system
was not designed to handle. The geography of renewable development — wind capacity concentrated in Scotland
and the North Sea, demand centres in southern England — creates persistent north-south transmission constraints
costing hundreds of millions annually.

“The system is running on tools designed for a different era. Adapting dispatch optimisation, market
structures, and ancillary service frameworks is as important as building new renewable capacity.”

Balancing costs have risen year on year, with transmission constraint costs now the largest single component — a
direct consequence of building renewable capacity faster than the grid can accommodate it. NESO must manage
large redispatch volumes on high-renewable days, paying generators in constrained areas to back down while
paying others to come online where capacity is needed. It is expensive, inefficient, and structural.

On market reform, Woodhouse outlined the conclusions of the Review of Electricity Market Arrangements: reformed
national pricing, supported by Strategic Special Energy Plans defining required capacity by technology and location,
is the preferred path forward. On operational tools, NESO's VOLTA programme is rebuilding the dispatch brain of
the British system using machine learning and advanced optimisation — moving from deterministic rules-based
dispatch toward probabilistic, Al-augmented real-time operation. The panel drew on perspectives from Poland,
Austria, Nord Pool's CEE markets, and Slovak TSO SEPS, reinforcing that individual operators face similar
challenges and the solutions increasingly require cross-border coordination.

Session Ill/b: Can Central Europe Build a Gas Hub?

Moderator/Presenter: Ms. Barbara Lempp, Energy Traders Europe, Belgium
Panelists: Mr. Roland Wojtan, Director of Gas Portfolio Management, ORLEN Poland
Mr. Peter Pcola, Board Member, Eustream, Slovakia
Mr. Milan Sedlacek, Vice-President, Gas Infrastructure Europe (GIE)
Mr. Zoltan Gellényi, Member of the Board, FGSZ Natural Gas Transmission, Hungary
Mr. Stanistaw Brzeczkowski, Chief Engineer, Gas Market Development Division, GAZ-SYSTEM, Poland
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The parallel gas track addressed one of the more consequential infrastructure questions facing Central Europe:
whether the region can develop liquid gas trading hubs that reduce dependence on dominant supply points and
provide the price discovery and risk management tools that western European markets take for granted. In the post-
Russian-gas landscape, this is not merely a commercial question. It is a question of strategic energy security.

Barbara Lempp of Energy Traders Europe framed the discussion around the 'Integrate by 28' report — a 45-
recommendation roadmap for completing the European Internal Energy Market by 2028. The argument was urgent:
Europe has experienced the cost of its energy dependency, integrated markets have delivered significant savings
where they function, but fragmentation continues to keep prices unnecessarily high. Five barriers stand between
the current state and a functioning integrated market — infrastructure underuse, regulatory complexity, fragile
supply diversity, inconsistent investment signals, and the absence of shared political leadership — and all five are
concrete and addressable.

For Central and South-Eastern Europe specifically, the opportunity is going unrealised. The pipeline and storage
infrastructure exists. The geographic position is strategically valuable. What is missing is regulatory harmonisation,
tariff stability, and the commercial trust that would allow infrastructure to become a trading platform rather than
simply a transit corridor.

Market signal

Tariff swings of 89% in Czechia and 93% in Austria between 2025 and 2026 tell their own story. Investors do not
build hubs in markets where the cost of access changes by double digits from one year to the next.

The panel brought together transmission system operators from Poland, Slovakia, and Hungary alongside gas
infrastructure and LNG trading perspectives. The Strait of Hormuz crisis earlier in the year — which forced
QatarEnergy to declare force majeure — provided a real-time reminder of how exposed European markets remain
to global supply disruption. The discussion on hydrogen was candid: the promise is large, the commercial reality
distant, and the regulatory frameworks to de-risk hydrogen investment are not yet in place. The risk is falling
between two stools — insufficient investment in gas because of the transition, but insufficient progress on hydrogen
to fill the gap.

Session IV/a: Transforming Transmission and Distribution Networks

Moderator: Mr. Samir Akhundov, Chairman, AERA, Azerbaijan

Presenter/Panelist: Mr. Markus Kaune, CEO and Chairman of the Board of Directors ZSE, a.s. and E.ON Slovensko, a.s.

Panelists: Mr. Géza Losonczy, Associate Partner, Head of Energy & Utilities Advisory Services, KPMG Tandcsadé Kft., Hungary
Mr. Alexandr Cerny, Director, Regulatory Affairs and International Cooperation Division, Energy Regulatory Office (ERO), Czech Republic
Mr. Sashko Lakinski, Director of Transmission, AD MEPSO, North Macedonia

Ms. Zsuzsa Csekd, Senior Policy Advisor, Distribution & Market Facilitation, Eurelectric

If one session captured the practical weight of the energy transition for regulated network businesses, it was
Session IV/a. The investment requirements for transmission and distribution networks over the next decade are not
incremental — they are transformational in scale, driven simultaneously by the need to connect new renewable
generation, absorb distributed energy resources, accommodate electric vehicle charging, and digitalize operations.

Markus Kaune, CEO of ZSE Group and E.ON Slovensko, opened with a framing that made the challenge vivid. He
described Electrification 2.0: the convergence of geopolitical pressure, changing consumer behaviour, and
decarbonisation requirements into a single structural force making electricity more central to every sector of the
economy. The shift is from passive consumers served by centralised power to active prosumers operating within a
distributed, intelligent, bidirectional system.

Networks designed for the former must be rebuilt — in many cases fundamentally — for the latter. And to make that
investment agenda bankable, Kaune was candid about what network operators need from regulators: reliability of
framework, predictability of methodology, and returns adequate to reflect the actual cost of capital and the risks
borne.
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“The energy world is shifting from passive consumers and centralised power to active prosumers with solar,
storage, EVs, and smart grids. The networks that carry that transition need regulatory frameworks that match
the ambition.”

— Markus Kaune, ZSE Group

The panel worked through the investment agenda systematically. On infrastructure, the most acute constraints
identified were permitting timelines, RAB valuation disputes, and the mismatch between short regulatory price
control periods and long network investment cycles. Attracting private capital requires not just adequate returns
but certainty that the rules will not change mid-investment.

On tariff structures, the panel confronted one of the most uncomfortable truths of the prosumer era: tariff designs
built around high-volume passive consumption increasingly misallocate costs and fail to send the signals a flexible
system requires. As distributed generation grows, the fixed cost base of network businesses becomes harder to
recover while those with solar and storage benefit from network services without paying their full share. Reforming
tariffs to reflect capacity use, locational signals, and the full range of network services is technically complex and
politically contentious.

On digitalization, Kaune presented smart grid technology as the enabler of a fundamentally different operating
model — one where the network is an active flexibility platform rather than a passive conduit. The cybersecurity
dimension added by Burim Latifi from MEPSO North Macedonia was a necessary counterpoint: as networks
become more digital and interconnected, the attack surface grows, and the obligation to manage that risk grows
with it.

The session closed on its sharpest point: should regulators allow anticipatory investment — building ahead of
proven demand — or only approve expenditure based on demonstrated need? The answer from across the panel
was consistent. Given the lead times involved — planning, permitting, and construction often spanning a decade —
waiting for demand to materialise before approving investment means the network will always be running behind
the transition. Anticipatory investment, with appropriate risk allocation, is a necessity, not a luxury.

Session IV/b: Regulatory Issues of the Nuclear Renaissance

Moderator: Mr. Mariusz Swora, former Chair, Polish Energy Regulatory Office

Presenter/Panelist: Ms. Sama Bilbao y Ledn, Director General, World Nuclear Association (WNA)

Panelists: Mr. Henri Paillere, Head Planning and Economic Studies Section, Department of Nuclear Energy, International Atomic Energy Agency
Mr. Szabolcs Molnar, Director of Power Generation Supervision, Energy Production Management, MVM Zrt,, Hungary
Mr. Marek Adamec, Head of Economic Model Department, New Build Dukovany Power Plant, Czech Republic

Mr. Marcin Kaminski, Regulatory Risk Manager, Polskie Elektrownie Jgdrowe, Poland

Mr. Mariusz Swora opened the session by recalling the Nuclear Energy Regulatory Forum held in Warsaw in June
2024 — the first ERRA event dedicated to an in-depth discussion of nuclear energy — as the starting point for a
conversation that has since grown considerably in relevance across the region.

Ms Sama Bilbao y Ledn of the World Nuclear Association opened with an overview of the current global picture.
Nuclear is today the second largest source of low-carbon electricity worldwide and the first in OECD countries, with
79 reactors currently under construction for a total of around 80 GWe. The fastest-growing region is Asia — China,
India, South Korea, Japan, and several new entrants moving toward commissioning. She identified three structural
drivers reshaping the sector: a significant anticipated increase in electricity demand globally; the emergence of the
SMR offer, with its economies of series, flexible applications, and cogeneration potential; and the lifetime extension
of existing fleets from 60 to 80 years. Her message to regulators was direct: energy regulators need to adopt a long-
term system perspective. Nuclear provides electricity and steam continuously for 60 years, and the value of that
resilience and reliability is not captured in current market prices.

Henri Paillere of the IAEA noted that the agency has recently published for the first time projections extending to
2060, with an outlook that is slightly more optimistic year on year. In the low scenario, global nuclear capacity is
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expected to exceed 500 GW by 2050, with Western and Eastern Europe following distinct trajectories. Two themes
anchored his contribution. On system costs: when grid infrastructure, storage, and balancing services are factored
in, overall system costs are lower with nuclear than without, though this remains difficult to communicate publicly.
On flexibility: the standard assumption that nuclear cannot follow load is contradicted by decades of French
operating experience, and flexibility could and should be valued in market design. Nuclear's dispatchability and
stability are structural characteristics in a world of growing variable generation, not limitations.

Szabolcs Molndr of MVM in Hungary offered a conceptual reframing of the session's broader context: the ongoing
transformation is not a green transition in the conventional sense — energy has no colours — but a structural
revolution touching every sector of the economy. There is no single solution; only a well-diversified mix can deliver
supply thatis reliable, clean, and affordable. Hungary's strategy reflects this logic: long-term operation of its existing
2 GW fleet of four units, now around 40 years old; integration of the nuclear plant into district heating networks; and
pink hydrogen from nuclear as a seasonal storage solution. The complexity of long-term operation — involving
around one million components to manage — is fully acknowledged, which is why Hungary is now planning new
SMR capacity of around 400 MW across two units.

Marek Adamec reported on the Czech experience of obtaining European Commission authorisation for state aid to
support the new Dukovany unit — a proceeding that took two years and required substantial modifications to the
original support package. The key outcome was EC recognition that state intervention to reduce the cost of capital
is legitimate and compatible with internal market rules, provided the aid is proportionate and calibrated to the
project's actual funding gap. The Czech case, alongside the Polish decision, is now being referenced by the
Commission as a model for subsequent nuclear state aid proceedings across the EU. A second proceeding is
currently underway for the two additional units planned.

Marcin Kaminski presented the Polish state aid decision as the best achievable outcome given current market
conditions, while noting that every national case is different — the RAB model used for Sizewell C in the UK, for
instance, follows a distinct logic. The Polish three-pillar structure — an equity injection of around 30%, state-
guaranteed debt, and a two-way Contract for Difference — embeds three principles the Commission has now
formally endorsed. First, the state's role in absorbing construction risk is legitimate and directly reduces the cost of
capital and therefore total project cost. Second, the support scheme is flexible: the strike price is set by the regulator
once actual costs are known, rather than fixed in advance. Third, the CfD conditions specific to nuclear differ from
those for renewables — in particular, the physical delivery obligation coupled with forward market sales. Kaminski
noted that some sections of EC guidance on power purchase agreements draw directly from the Polish decision,
confirming its significance as a regulatory precedent.

DAY 2 — 28 APRIL 2026

Opening: The EU Internal Energy Market

Lukasz Kolinski | European Commission

The EU Internal Market as a Buffer Against the Energy Crisis

Mr Lukasz Kolinski opened Day 2 with a contribution from the European Commission perspective, focusing on the
performance of the EU internal energy market during and after the 2021-2023 energy crisis. His central argument
was that the integrated internal market had withstood the crisis and had continued — and continues — to generate
significant social welfare for European citizens and economies. He cited specific figures on the social welfare gains
generated by market integration, 30 billion euros yearly, underscoring that cross-border trade, price convergence,
and coordinated emergency measures had materially reduced the economic impact of the crisis compared to what
a fragmented, nationally-siloed market would have produced.
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Redispatch and Curtailment as a Structural Challenge

Kolinski identified redispatch and curtailment as a major and growing challenge for the EU electricity system. As
the share of renewable generation increases and grid infrastructure lags behind, TSOs and DSOs are increasingly
forced to redispatch generation units or curtail renewable output to manage network congestion — at high and
rising cost to the system.

The Commission's perspective is that addressing redispatch and curtailment at scale requires coordinated action
across grid planning, market design, and regulatory frameworks.

Regulatory implication

Redispatch and curtailment costs are a proxy for the adequacy of flexibility provision and grid investment.
Regulators that fail to develop flexibility markets and cost-reflective network tariffs are implicitly allowing these
costs — ultimately borne by consumers — to accumulate.

Session V: Transforming Retail Supply and Customer Engagement

Moderator/Presenter: Mr. Mark McGranaghan, Fellow, Electric Power Research Institute (EPRI), Ireland

Panelists: Mr. Francisco Salazar, Partner at Gadex, Enix and Trust, Mexico; Coordinator of the International Confederation of Regulators (ICER)
Prof. Konstantinos Tsimaras, President, Regulatory Authority for Energy, Waste and Water (RAAEY), Greece
Eng. Abdulelah Alshaiee, Vice Governor, Consumer Care, Saudi Electricity Regulatory Authority (SERA), Saudi Arabia
Mr. Sasho Saltirovski, Managing Director, Elektrodistribucija DOOEL Skopje, EVNT Group, North Macedonia

Context: The Investment Imperative

Marc McGranaghan opened by anchoring the discussion in the scale of grid investment required across Europe.
Drawing on Eurelectric data, he underlined that the energy transition is not primarily a technology problem —itis a
capital allocation and regulatory design challenge.

€67 bn/yr 2x €12 bn/yr

Average grid investment required Current spend needed 2025-2040 Savings from right regulatory environment
EU27+Norway 2025-50

Tariff Design as a Demand Management Tool

A central argument of Marc McGranaghan's presentation was that tariff design is not merely a cost recovery
mechanism — it is an active instrument for managing electrification-driven demand growth. McGranaghan drew on
FTI Consulting modelling to show how different tariff structures can produce materially different peak-load
outcomes as EV adoption scales up. Key findings from the modelling:

A flat volumetric tariff (Tariff O) produces the steepest peak-load curve as EV penetration increases, breaching the
assumed network capacity at around 30% adoption. An annual subscription charge (Tariff B) provides a modest
improvement but remains broadly on track with the flat tariff trajectory. A three-part time-of-use tariff with seasonal
subscription (Tariff C) begins to decouple peak load from adoption rates, yielding approximately 13.8% peak
reduction at 60% EV penetration. A dynamic volumetric tariff (Tariff E) delivers the largest peak reduction —
approximately 23.7% — at 60% adoption, keeping load well within current network capacity.

Energy Regulators Regional Association (ERRA) | secretariat@erranet.org | www.erranet.org
10


http://www.erranet.org/

Tariff Peak reduction (60% EV) | Effect

Flat volumetric (0) Worst Breaches network capacity at ~30% EV adoption
Annual subscription (B) Modest Broadly tracks flat tariff trajectory

3-part ToU + seasonal (C) ~13.8% Begins to decouple peak from adoption
Dynamic volumetric (E) ~23.7% Keeps load within current network capacity

Regulatory implication

The choice of tariff structure can substitute for substantial physical grid reinforcement. Regulators who delay
tariff reform are implicitly subsidising unnecessary infrastructure spend.

Roadmap for Cost-Reflective Tariffs

McGranaghan referenced the SmartEn / FTI Consulting roadmap for cost-reflective electricity network tariffs in the
EU, situating tariff evolution along a spectrum from simple flat tariffs to highly sophisticated dynamic and locational
pricing:

Stage 0 — Flat volumetric tariff: No cost reflectivity; adverse distributional impacts under high electrification. Stage
1 — ToU volumetric or simple capacity tariff: Requires smart meters; begins to introduce cost reflectiveness; risk of
adverse distributional impact for low-income households. Stage 2 — ToU capacity tariff: Combines time and
capacity signals; increases complexity for consumers. Stage 3 — Day-ahead set dynamic volumetric tariff: Requires
smart grid infrastructure; material computational complexity. Stage 4 — Most complex (dynamic volumetric + ToU
capacity + local capacity auctions + DLMPs): Requires full wholesale market coordination; frontier-level
implementation.

Pre-requisites for progression along the roadmap: smart meters (enabling Stages 1-2), smart grid infrastructure
(enabling Stage 3), and full wholesale market coordination (enabling Stage 4).

Platform Architecture: OneNet and the Role of Interoperability

McGranaghan moved from tariffs to market architecture, presenting the OneNet framework as a model for
integrating distributed energy resources into system operations. The core insight is that flexibility cannot be
unlocked without interoperability standards across the full stack.

Four dimensions of interoperability were identified: Standard Business Frameworks — agreement types, contract
language, eligibility requirements, penalties, measurement and verification protocols. Standard Protocols — a
common communication language enabling plug-and-play interoperability and embedded cyber-security
requirements. Standard Service Definitions — precise technical specifications for power responses (advance notice,
ramp time, hold accuracy, recovery behaviour). Device Standards — common functional and communication
standards at the device level.

Without harmonised standards across these four dimensions, aggregators and VPP operators face prohibitive
transaction costs, limiting the depth of flexibility markets and undermining the business case for DER investment.

Intelligence at the Edge

The presentation highlighted a structural shift in grid architecture: intelligence is migrating from centralised control
rooms to edge devices. EPRI's work in this space includes: NextWave AMI — next-generation advanced metering
infrastructure designed as an open application platform; EMCB (Energy Management Circuit Breaker) — a smart
circuit-level device enabling granular load control; and Open application platforms — transforming smart grid
devices from single-purpose hardware into programmable, extensible platforms.
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This architectural shift has direct regulatory implications: edge intelligence can reduce the need for centralised
dispatch, enable more granular demand response, and lower the cost of market participation for small consumers
and prosumers.

V2G: Vehicle-to-Grid as a Systemic Flexibility Resource

McGranaghan identified Vehicle-to-Grid (V2G) technology as a potential game-changer, framing EVs not as a
demand problem but as a distributed storage and flexibility resource. Four value streams were identified: Flexible
electrification — time-shifting EV charging to avoid peak demand periods; Infrastructure investment optimisation —
using vehicle batteries as a substitute for or complement to network reinforcement; Renewables integration —
providing storage to absorb surplus renewable generation; Resilience at the edge — enabling islanded operation for
homes and communities during outage events.

The Utrecht V2G car-sharing ecosystem was presented as Europe's first large-scale operational example of V2G at
city level. Key metrics: 50 Renault 5 E-Tech cars live at launch (June 2025); 500 vehicles announced target fleet
size; 35% share of Utrecht rooftops already fitted with solar panels; 10% potential flexibility contribution in the
Utrecht region at 500-car scale. The ecosystem links vehicles, public bidirectional AC charging infrastructure,
aggregation platforms, and local grid balancing in a fully operational urban setting.

Data Centres and Large Loads: The Emerging Flexibility Frontier

McGranaghan discussed EPRI's research on powering data centres in the Al era, presenting four grid connection
strategies with distinct regulatory implications: Grid-Connected Inflexible (high reliability but potential delays); Grid-
Connected Flexible (faster power access, less grid buildout, but requires new tariffs and business models); Bridge-
to-Grid/Off-Grid Temporarily (fastest power access but dual architecture cost); and Islanded/Off-Grid Permanently
(direct control but higher costs and emissions lock-in).

Large loads such as data centres and hyperscale industrial consumers represent an emerging class of flexibility
provider. Smart grid planning that anticipates and accommodates these actors can turn a potential constraint into
a system asset. The presenter also emphasised that data centres and large industrial customers represent an
important and often underutilised demand-side flexibility tool — a theme echoed in the subsequent panel
discussion.

Enabling a Shared Energy Economy

McGranaghan concluded with a synthesis framework, arguing that the transition to a shared energy economy
requires simultaneous innovation across four domains: Regulatory — investment frameworks that recognise shared
customer resources as benefiting the entire system; Grid Operations & Planning — integrated, system-level
approaches that move beyond siloed network planning; Customer Engagement — products and services that give
consumers greater choice, comfort, convenience, and control; Integrated Grid — ubiquitous communication
infrastructure and DERMS integration enabling real-time coordination.

Smart grid planning was highlighted as particularly important for attracting and accommodating new technologies,
with EPRI research supporting the regulatory case for anticipatory investment.

Panel Discussion — Key Themes

The panel discussion that followed involved prof. Konstantinos Tsimaras, President of Regulatory Authority for
Energy, Waste and Water (RAAEY, Greece), Eng. Abdulah Alshaiee, Vice Governor, Consumer Care, Saudi Electricity
Regulatory Authority (SERA, Saudi Arabia), and Mr Sasho Saltirovski, Managing Director, Elektrodistribucija DOOEL
Skopje, EVNT Group (North Macedonia). The following themes and arguments were recorded from the discussion,
including from the contribution of Mr Sasho Saltirovski.

Flexibility as a Grid Architecture Question

Saltirovski's contribution framed flexibility not primarily as a market design or tariff question, but as a fundamental
question of grid architecture. He outlined two strategic options facing distribution system operators:
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Option 1 — Build and be ready: Expand grid capacity to accommodate whatever consumers and producers wish to
connect. This approach prioritises simplicity and consumer/investor certainty, but implies potentially very high
capital expenditure, some of which may ultimately prove unnecessary.

Option 2 — Maximum utilisation of existing assets: Invest intensively in software, monitoring, and control systems
to extract maximum flexibility value from the existing network. This approach is increasingly important as the
economics of new grid infrastructure face pressure from regulators and consumers.

He argued that the second option is becoming progressively more important — but is also more technically and
institutionally demanding. It requires DSOs to develop capabilities in real-time monitoring, DER coordination, and
flexibility procurement that most do not currently possess at scale.

The Pressure on DSOs

A recurring thread in Saltirovski's contribution was the institutional pressure bearing on distribution system
operators as the energy transition advances. The concentration of DERs — solar panels, heat pumps, EV chargers,
batteries — in distribution networks means that DSOs are increasingly the critical operational actor in the flexibility
value chain.

This pressure manifests in several ways: Expectations from TSOs, regulators, and policymakers that DSOs will
procure and dispatch flexibility services; Expectations from consumers and prosumers that DSOs will provide
transparent, timely grid access; Expectations from aggregators and VPP operators that DSOs will publish adequate
network data and market interfaces.

Saltirovski suggested that regulators need to be attentive to the risk of DSOs being placed in an impossible position:
expected to operationalise flexibility markets before the underlying institutional, technical, and commercial
infrastructure is in place.

Data Centres and Large Loads as Flexibility Resources

The panel discussion reinforced McGranaghan's point that large customers serve as flexibility providers. There was
broad agreement that data centres and energy-intensive industrial consumers represent an underutilised flexibility
resource, given their ability to shift or curtail load over extended periods.

Key conditions for realising this potential were identified: Appropriate tariff structures that create financial
incentives for demand response; Standardised flexibility contracts and measurement and verification protocols;
Regulatory frameworks that allow DSOs and TSOs to procure flexibility from large consumers on terms equivalent
to those for conventional network assets.

Smart Grid Planning and Technology Attraction

The panel reinforced McGranaghan's point about the regulatory importance of smart grid planning. Several
panellists noted that the quality and transparency of grid planning processes directly affects the investment
decisions of technology providers and flexibility aggregators.

Regulators were encouraged to: Publish forward-looking network development plans that explicitly incorporate DER
and flexibility scenarios; Engage technology providers and aggregators early in network planning processes; Design
access frameworks that reduce uncertainty for investors in edge technologies (smart inverters, V2G, BESS).

Key Takeaways

1. Tariff design is a demand management instrument, not just a cost recovery mechanism. Dynamic and time-
differentiated tariffs can reduce peak loads by up to 23.7% at high EV penetration levels, substituting for costly
network reinforcement.

2. The progression from flat to dynamic tariffs requires regulatory sequencing and investment in enabling
infrastructure (smart meters, smart grids, market platforms). Regulators should adopt an explicit roadmap rather
than piecemeal reforms.
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3. Interoperability standards across business frameworks, protocols, service definitions, and device standards are
a pre-condition for deep flexibility markets. Regulatory capacity to mandate and enforce these standards is
essential.

4. V2G technology links transport electrification to grid flexibility, and early operational ecosystems (Utrecht)
demonstrate commercial and technical viability. Regulatory frameworks should anticipate bidirectional grid access
requirements.

5. Data centres, large industrial loads, and hyperscale consumers represent an emerging class of flexibility provider.
Smart grid planning that accommodates these actors can turn potential infrastructure constraints into system
assets.

6. DSOs are under increasing institutional pressure as the DER concentration point in the flexibility value chain.
Regulators must ensure that DSOs have the technical capacity, commercial frameworks, and regulatory clarity to
fulfil this role before mandating flexibility obligations.

Session VI: Considerations on Independence and Governance Challenges for

Effective Regulation

Moderator: Mr. Luca Lo Schiavo, Senior Regulatory Expert, ERRA

Presenter/Panelist: Ms. Emmanuelle Wargon, President, French Energy Regulatory Commission (CRE); Chair of the Board of Regulators of the EU
Agency for the Cooperation of Energy Regulators (ACER)

Panelists: Ms. Ann Rendahl, National Association of Regulatory Utility Commissioners (NARUC); Commissioner, Washington Utilities and
Transportation Commission United States of America
Ms. Ifey Ikeonu, Principal Consultant, Emtech Energy Services, Nigeria

Mr. George Niculescu, President, Romanian Energy Regulatory Authority (ANRE); ACER BoR Vice-Chair

Framing: Independence Without Isolation

Wargon opened with a conceptual provocation: independence is the foundation of regulatory legitimacy, but
independence must not be confused with isolation. The French energy regulator (CRE) has developed a set of
institutional practices that embed independence within a framework of structured stakeholder engagement,
transparent decision-making, and strategic accountability.

Consultation Architecture: The CRE Method

As an illustration of structured engagement, Wargon described CRE's consultation process for the 2024-2028 gas
network tariffs. The process unfolded across two phases:

Phase 1 (January — June 2023): Five online public workshops, attended by 60-85 experts per session. Initial
regulatory orientations presented and tested against stakeholder feedback.

Phase 2 (July — September 2023): Three public consultations open to all interested parties. Bilateral exchanges
with consumer associations, local authorities, and suppliers. Three roundtables bringing together cross-sectoral
stakeholders.

Outcome (December 2023 - January 2024): Three formal decisions, grounded in a documented record of
stakeholder input.

Institutional lesson

Structured, phased consultation produces more durable regulatory decisions and reduces the risk of successful
legal challenge.
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Strategic Planning as a Governance Tool

Wargon described CRE's use of published strategic plans as a transparency mechanism that simultaneously guides
internal prioritisation and communicates regulatory intent to the market.

Two plans were referenced: 2023 Roadmap — a two-year operational plan focused on adapting to the upheavals of
the 2021-2023 energy crisis; 2025 Strategic Orientations (2025-2030) — developed on the occasion of CRE's 25th
anniversary, structured around 3 main pillars, 8 focus areas, and 22 specific initiatives.

The publication of multi-year strategic plans was presented as a mechanism for anchoring regulatory independence
in long-term institutional commitments that are harder for political actors to disrupt in the short term.

Enforcement: Regulation is Not Complete Until It is Enforced

A recurring theme in Wargon's presentation was the distinction between regulation as rule-making and regulation
as a complete governance cycle, including monitoring, enforcement, and sanction.

The CoRDiS Sanction Body

CRE's sanction body (CoRDiS) was presented as an institutional design that reconciles enforcement effectiveness
with procedural legitimacy: Professional judges drawn from France's highest administrative and judicial courts
(Conseil d'Etat and Cour de Cassation); Structurally independent from CRE's board, while operationally supported
by CRE's expert teams; Procedural safeguards ensure impartiality and respect for defendants' legal rights.

REMIT enforcement cases were cited as an example of CoRDiS in operation, demonstrating how market abuse
regulation can be enforced rigorously without compromising procedural fairness.

Performance Incentives in Network Tariffs

Wargon presented a concrete example of incentive regulation applied to the French electricity transmission system,
illustrating how tariff design and enforcement intersect: Interconnection capacity availability — Legal target: 270%
of capacity available for cross-border exchange, Financial incentive: +€150k per percentage point deviation from
target per year; Average outage duration — Target: 2.9 minutes, Incentive: €10 million per minute of outage per year;
Average outage frequency — Target: 0.38 outages per year, Incentive: €119 million per average outage per year.

These figures illustrate the scale of financial exposure that effective incentive regulation can create, and the
importance of robust regulatory capacity to monitor and verify compliance.

Retail Market Conduct: Soft Law as a Governance Instrument

Wargon described CRE's guidelines on the good conduct of retail suppliers as a case study in soft-law regulation —
achieving high compliance rates without formal legislative intervention. Coverage: 99% of French households
covered by the soft-law framework. Scope: 13 measures covering the full contract lifecycle: subscription, execution
and renewal. Compliance mechanism: Public list of compliant suppliers (‘name and shame' logic for non-
compliance). 2025 outcome: Only one supplier found non-compliant with subscription measures in 2025.

Takeaway

Soft law backed by public transparency mechanisms can achieve near-universal compliance without formal
enforcement costs. The name-and-shame mechanism exploits reputational incentives in competitive retail
markets.

The discussion panel has been animated by Ms Ann Rendahl, President of NARUC (National Association of
Regulatory Utility Commissioners) and Commissioner at Washington Utilities and Transportation Commission
(USA); Ms Ifey lkeonu, principal consultant at Emtech Energy Services (Nigeria) and former Chairperson of the
ECOWAS Regional Electricity Regulatory Authority (ERERA); Mr George Niculescu, President of Romanian Energy
Regulatory Authority (ANRE).
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Topics treated in the panel discussion: Independence frameworks — Beyond the statute, the concrete operational
processes and field-level mechanisms ensure that regulatory authority's decisions remain free from undue
influence. Some examples of 'independence in action' have been presented in different regional contexts. Inter-
institutional coordination — Coordination with other authorities — including inter-State or federal structures — is
growing and requires to be managed without losing autonomy. Again experience has been provided from different
regions, ranging from WAPP (West Africa Power Pool), FERC/PUC coordination (US), ACER/NRAs (Europe).

The 23rd ERRA Annual Conference confirmed that the energy sector stands at an inflection point. The questions
debated in Bratislava — managing exploding demand, integrating storage at scale, reforming gas regulation under
geopolitical uncertainty, upgrading networks, governing nuclear investment, and defending regulatory
independence — will define the regulatory agenda for the coming decade. ERRA enters its next 25 years with a
larger, more diverse membership and a deeper research foundation than ever before.

Access the agenda and presentations from the conference
at: https://erranet.org/annual-conference/2026/agenda/
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