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Germany's nuclear phaseout is widely 

characterized as final and irreversible. 

This is not the case.

wŜǎǘŀǊǘƛƴƎ DŜǊƳŀƴȅΩǎ ǊŜŀŎǘƻǊǎ 

remains technically feasible 

and economically favorable.

No significant technical 

barriers prevent 

DŜǊƳŀƴȅΩǎ ƴǳŎƭŜŀǊ 

restart. Rather, it is

a question of

political will.
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Foreword
I first saw the construction site of the Philippsburgnuclear power plant on the Rhine back in 

1972as an engineering student. Right then and there, I knew I wanted to help develop this 

emerging energy source. Over the following decades, working as an engineer and manager, I 

had the honorto participate in the construction and operation of nuclear power plants across 

Germany. International colleagues consistently praised our plantsfor their design, reliability, 

and operating efficiency. Consequently,the nuclear phaseoutcompleted in 2023 for political 

and ideological reasons resulted in the decommissioning of power plants that ranked among 

the world's best even by today's standards.

The recurring crises since 2022 regarding energy security and costs have made one thing 

obvious: we are missing nuclear power as a reliable, economical, and COі-free pillar of our 

energy supply. This led to discussions about keeping Germany's nuclear plants running, but the 

ruling government at the time ultimately rejected the idea. Despite this, the public debate about 

using nuclear power in Germany continues. This conversation is largely driven by other 

countries extending the lifespans of their existing plants and reactivating decommissioned 

ones, alongside numerous projects developing new Generation III+ and IVSmall Modular 

Reactors (SMRs).

When looking at the prospect of returning to nuclear energy, it is worth remembering how we 

started. When Germany first embraced nuclear power in 1955 and built its plants throughout 

the 1970s and 1980s, we began from scratch without operating personnel, established sites, or 

operational experience. In contrast, a return to nuclear power today could build on a substantial 

legacy. Since German companies are still involved in decommissioning work and international 

exports, a vital core of skilled professionals and a functioning nuclear engineering industry 

remain intact.

Germany would benefit greatly from seizing this opportunity to rebuild its domestic nuclear 

power sector. By forcing the nuclear phaseout, the government did more than just end the use 

of nuclear energy. It also eliminated a source of COі-free baseload power generation that has 

no real alternative in the foreseeable future.

--Ulrich Gräber, engineer, former Board Member of EnBW Kraftwerke, former CEO of Areva 

Germany, and author of the Spiegel bestseller "Kniefallvor der Unvernunft"
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ExecutiveSummary
DŜǊƳŀƴȅΩǎ ƴǳŎƭŜŀǊ ǇƘŀǎŜƻǳǘΣ ŎƻƳǇƭŜǘŜŘ ƛƴ !ǇǊƛƭ нлно ǿƛǘƘ ǘƘŜ ǎƘǳǘŘƻǿƴ ƻŦ ǘƘŜ ŎƻǳƴǘǊȅϥǎ ƭŀǎǘ 

three reactors, is widely characterized as final and irreversible. It is not. Germany's shuttered 

nuclear fleet remains physically recoverable, the technical precedents for restart are 

extensive and well-documented, and the economic case for reactivating these assets is 

strong. While the window of opportunity is gradually narrowing, it has not yet closed.

Reversing the nuclear phaseout and restarting German reactors depends solely on 

political will. The two most urgent measures include an immediate moratorium on the 

dismantling of reactors and an amendment to the Atomic Energy Act to allow nuclear power 

plants to be operated again.

wŜǎǘŀǊǘƛƴƎ DŜǊƳŀƴȅΩǎ ǎƘǳǘǘŜǊŜŘ ǊŜŀŎǘƻǊǎ ƛǎ ǘŜŎƘƴƛŎŀƭƭȅ ŦŜŀǎƛōƭŜΦ DŜǊƳŀƴȅΩǎ ǊŜŀŎǘƻǊǎ 

were designed to be durable, easily-accessible for maintenance, and accommodating of large 

componentreplacement.Thus,every major component of German reactors undergoing 

decommissioning can be repaired, overhauled, or replaced. No major technical barriers 

prevent these reactors from being restarted. 

Restarting German reactors is the fastest and cheapest way to get reliable 

electricity added to the grid. The easiest group of reactors to restart could produce 

electricity at an average of ϵот ǇŜǊ ƳŜƎŀǿŀǘǘ-hour before the end of 2031.The most difficult 

restarts could produce electricity at roughly ϵру ǇŜǊ ƳŜƎŀǿŀǘǘ-hour by the mid-2030s. This is 

well below current market prices, which are climbing amid the conflict with Iran.

The majority of Germans support the continued use of nuclear energy in Germany. 

wŀŘƛŀƴǘ 9ƴŜǊƎȅ DǊƻǳǇΩǎ ƭŀǘŜǎǘ ǇƻƭƭƛƴƎΣ ŎƻƴŘǳŎǘŜŘ ƛƴ ƭŀǘŜ нлнрΣ ŦƻǳƴŘ ǘƘŀǘ см҈ ƻŦ ǘƘŜ DŜǊƳŀƴ 

public backs keeping nuclear in the country's energy mix τnearly three times the 22% who 

support a full phaseout and ban.

Restarting Germany's nuclear plants would provide benefits beyond electricity 

production .  Returning German reactors to service would reduce emissions in Germany and 

neighboring countries. High-paying jobs would be preserved and created in the host 

communities, and reconstruction would open new opportunities for skilled tradespeople. 

Combined with the firm capacity the projects would bring back online, this revitalization of the 

industrial workforce could strengthen Germany's industrial base and slow the exodus of 

energy-intensive manufacturing.



Radiant Energy Group
5

Introduction
DŜǊƳŀƴȅΩǎ ƴǳŎƭŜŀǊ ǇƘŀǎŜƻǳǘ ǿŀǎ ƛƴǘŜƴŘŜŘ ǘƻ ŜƭƛƳƛƴŀǘŜ ǇŜǊŎŜƛǾŜŘ ƴǳŎƭŜŀǊ Ǌƛǎƪ ŀƴŘ ŜǎǘŀōƭƛǎƘ ŀ 

new energy system of renewables firmed by imported gas under the Energiewende, a policy its 

proponents claimed would sustain industrial competitiveness and a high standard of living. 

Instead, the Atomausstiegled to enduring economic strain and energy insecurity. Germany 

now faces structurally elevated electricity prices and reduced supply reliability. 

The policy choice is stark: remain on a path where wholesale prices continue to push energy-

intensive industries to scale back or relocate, Germany quietly fails to meet coal phaseout 

targets, and households absorb ever-higher prices; or bring back firm, affordable and clean 

ǇƻǿŜǊ ǘƘŀǘ ǿƛƭƭ ǊŜǎǘƻǊŜ DŜǊƳŀƴȅΩǎ ƛƴŘǳǎǘǊƛŀƭ ŀƴŘ ŜŎƻƴƻƳƛŎ ŎƻƳǇŜǘƛǘƛǾŜƴŜǎǎΦ ¢ƘŜ ŘƛŦŦŜǊŜƴŎŜ 

between these outcomes is whether Germany elects to restart its existing nuclear plants, 

which remain capable of generating reliable output far more quickly and cheaply than any 

comparable newbuildalternative. 

Consequences of the Atomausstieg

The consequences of the Atomausstiegfor Germany's electricity supply have been immediate 

and measurable.

ÅGermany has shifted from a net electricity exporter to a net importer: where it exported 

around 50 terawatt-hours per year in the mid-2010s, it had net imports of around 9 terawatt-

hours in 2023, the year of the final nuclear closures, rising to 18ς26 terawatt-hours annually 

in the following years.1

ÅToday, wholesale electricity prices, while retreating from the extreme highs of 2022, have 

ranged between ϵул ŀƴŘ ϵмлл ǇŜǊ ƳŜƎŀǿŀǘǘ-hour, close to twice the inflation-adjusted 

2010s average.2 These elevated prices have persisted for five consecutive years without 

meaningful relief.

ÅFollowing the loss of Russian pipeline gas, the country now depends heavily on liquefied 

natural gas delivered by ship, a supply route that is more expensive, more volatile, and no 

less exposed to geopolitical disruption.

Å5ŜǎǇƛǘŜ DŜǊƳŀƴȅΩǎ ŜȄǇŜƴŘƛǘǳǊŜ ƻƴ ǘƘŜ ƻǊŘŜǊ ƻŦ ϵслл ōƛƭƭƛƻƴ ƻƴ ǘƘŜ 9ƴŜǊƎƛŜǿŜƴŘŜ ǘƘǊƻǳƎƘ 

the early 2020s, and the continued annual renewable energy subsidy expenditure of around 

ϵнл ōƛƭƭƛƻƴΣ wholesale prices remain at roughly twice the 2010s level.3,4The Federal Audit 

Office (Bundesrechnungshof) projects more than ϵпсл ōƛƭƭƛƻƴ ƛƴ ŀŘŘƛǘƛƻƴŀƭ ƎǊƛŘ-expansion 

costs alone by 2045 to continue to support the transition.5

ÅSince February 2022, output in energy-intensive industries has fallen 15.2%, costing 53,300 

jobs.6 A 2025 survey of nearly 3,600 companies found that 59% of large industrial firms are 

considering cutting production or relocating abroad, up from 37% in 2022.7

*
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Consideration of a restart

The most obvious case for a restart is economic. Even the German reactors requiring the most 

extensive repairs could operate at an average of ϵру ǇŜǊ ƳŜƎŀǿŀǘǘ-hour by the mid-2030s, 

and the easiest-to-restart units could operate at as little as ϵом ǇŜǊ ƳŜƎŀǿŀǘǘ-hour as early as 

2031. Compared with Western nuclear newbuild projects, restarts are dramatically cheaper on 

a cost-per-installed-megawatt basis, reflecting the value of existing infrastructure and prior 

capital investment. Even smaller economies are accepting far higher per-unit costs to build 

new nuclear capacity because they value its long-term role; Germany can obtain the same 

strategic benefit far more cheaply by restoring its existing fleet. 

There is a clear political mandate to recommission these plants: 61% of Germans support 

continuing nuclear operation, nearly three times as many as oppose it. Since the 2022 energy 

crisis, political, scientific, and business voices have called with growing intensity for a reversal 

or reconsideration of the Atomausstieg, as other European countries have moved decisively to 

extend reactor lifetimes, reverse their own phaseout policies, and commission new nuclear 

power plants. Just in April 2026,the Belgian government announced formal talks with Engie, the 

current owner of the country's nuclear plants, to take over the fleet and pursue the option of 

restarting the reactors.8

Friedrich Merz called for a restart of German nuclear power plants before the 2025 federal 

election. Several prominent German figures have backed novel reactor technologies and small 

modular reactors (SMRs), while the SMR concepts closest to commercial deployment use the 

same proven light-water reactor technology as Germany's shuttered fleet. The same 

ǳƴŘŜǊƭȅƛƴƎ ǇƻƭƛǘƛŎŀƭ ŎƻƴǎŜƴǎǳǎ ƛǎ ǾƛǎƛōƭŜ ƛƴ DŜǊƳŀƴȅΩǎ ƛƴǘŜǊŜǎǘ ƛƴ ŦǳǎƛƻƴΣ ǿƘƛŎƘ ǊŜŦƭŜŎǘǎ ǘƘŜ ƴŜŜŘ 

for firm, low-carbon baseload power. 
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Fusion technology, however, remains experimental, with no clear path to system-level 

deployment. No fusion device has ever generated electricity, in contrast to the seven decades 

over which fission has demonstrated reliable, cost-effective power generation delivered to the 

grid. The political appetite for fusion and small or alternative reactors acknowledges the need 

for nuclear energy, while avoiding the technology that can deliver it today.

For German industry, a restart program addresses the structural cause of an accelerating 

deindustrialization that no subsidy program can resolve. It restores affordable, firm, and crisis-

resilient electricity supply with a largely domestic supply chain, years of on-site fuel storage, 

and a resilience against international disruption unmatched by any alternative. It makes the 

coal phaseout achievable by the mid-2030s on a foundation of firm low-carbon generation. And 

it positions Germany to participate in the largest nuclear investment cycle the Western world 

has seen in decades, rebuilding engineering and construction competencies with direct export 

value in a global market where 38 countries representing 70% of the world economy have 

committed to tripling nuclear capacity by 2050.
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Background

Germany was once home to one of the world's largest nuclear fleets and stood among the 

leading suppliers of nuclear technology worldwide. Nuclear energy first came to Germany with 

ǘƘŜ ǎǘŀǊǘǳǇ ƻŦ ƛǘǎ ŦƛǊǎǘ ǊŜǎŜŀǊŎƘ ǊŜŀŎǘƻǊ ƴŜŀǊ aǳƴƛŎƘ ƛƴ мфртΦ /ƻƴǎǘǊǳŎǘƛƻƴ ƻŦ DŜǊƳŀƴȅΩǎ ŦƛǊǎǘ 

nuclear power plant started a year later, and from the 1960s until the shutdown of its last three 

nuclear power plants in April 2023, nuclear was a significant source of Germany's energy 

supply. Reaching up to 30% grid penetration, nuclear energy was the second largest source of 

electricity in Germany for decades, and the largest in West Germany before reunification.9

.ŜŦƻǊŜ ǘƘŜ ǇƘŀǎŜƻǳǘΣ DŜǊƳŀƴȅΩǎ ƴǳŎƭŜŀǊ ƛƴŘǳǎǘǊȅ ƘŀŘ ŜŀǊƴŜŘ ŀ ǊŜǇǳǘŀǘƛƻƴ ŦƻǊ ǊƛƎƻǊƻǳǎ 

engineering and strong operational performance, building and exporting its own reactor 

designs while developing capabilities across the fuel cycle. Much of this expertise endures: 

German firms continue to provide enrichment, fuel manufacturing, waste handling, component 

production, and plant maintenance services on the international market.

However, longstanding concerns around safety, waste, and environmental risk drove support 

ŦƻǊ ŀ ƴǳŎƭŜŀǊ ǇƘŀǎŜƻǳǘ ǇƻƭƛŎȅΣ ŜƴŀŎǘŜŘ ƛƴ нллн ǳƴŘŜǊ /ƘŀƴŎŜƭƭƻǊ DŜǊƘŀǊŘ {ŎƘǊǀŘŜǊΩǎ {ƻŎƛŀƭ 

DemocratςGreen coalition. A 2010 operational extension under Chancellor Angela Merkel was 

reversed after the Fukushima Daiichi nuclear disaster, prompting eight immediate shutdowns 

and a phased closure of the remaining reactors by 2022. While the final closures were delayed 

ōȅ ǎŜǾŜǊŀƭ ƳƻƴǘƘǎ ŘǳŜ ǘƻ wǳǎǎƛŀΩǎ ƛƴǾŀǎƛƻƴ ƻŦ ¦ƪǊŀƛƴŜΣ ǘƘŜ ǊŜƳŀƛƴƛƴƎ ǊŜŀŎǘƻǊǎ ǿŜǊŜ ǎƘǳǘ Řƻǿƴ 

in April 2023. 

Feasibility

The prospect of restarting Germany's nuclear fleet has frequently been dismissed as 

technically or economically infeasible. Radiant Energy Group's 2024 feasibility report drew on 

detailed assessments from industry insiders, current electricity prices, and comparable restart 

projects to evaluate restart potential reactor-by-reactor, establishing that restart is not only 

possible but well within reach.10

This report builds on that foundation. It provides a detailed analysis of the cost and timeline 

associated with restarting Germany's existing reactors, and assesses whether doing so 

remains economically viable under realistic financing and market conditions. The case for 

restart, however, extends beyond construction costs and projected power prices. The report 

therefore also examines the wider stakes: the preservation of industrial capacity and skilled 

employment, reduced exposure to volatile international gas markets, and the broader 

implications for Germany's industrial base and energy sovereignty.
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NuclearRestart andRebuild:
PrecedentsandRationale
Nuclear power plants as long-lived infrastructure

Nuclear power plants differ fundamentally from combustion-based power plants in their 

economic character, and are better understood by analogy to hydroelectric plants than to gas 

or coal generators. In a fossil fuel plant, the dominant cost over the operational lifetime is fuel; 

the physical plant itself is relatively inexpensive to build. In a nuclear power plant, as in a 

hydroelectric dam, the relationship is inverted: the overwhelming share of lifetime cost lies in 

the initial capital investment, while operating costs remain low and stable. This distinction has 

profound implications for how existing nuclear assets should be valued.

The physical structures of nuclear power plants are exceptionally durable, constructed from 

heavily reinforced concrete with wall thicknesses measured in meters. The mechanical and 

electrical components within them, while subject to wear, are conservatively engineered for 

long service lives and can all be replaced. Steam generators, pressurizers, pumps, valves, 

instrumentation and control systems, and turbine equipment have all been routinely replaced 

at operating plants worldwide. The reactor pressure vessel is the one major component that 

has not yet been replaced in commercial practice, largely because the need has not yet arisen, 

a reflection of how durably these vessels were designed rather than of any inherent limit. 

This replaceability, combined with the durability of the civil structures, means that nuclear 

power plants are candidates for successive lifetime extensions. Plants have already received 

licenses covering 80 years of total operation in the US, and 100-year licensing is currently 

under regulatory consideration.11Other countries, including the Czech Republic, France, 

Canada and the UK, are likewise extending reactor operation well beyond original design 

lifetimes under their own regulatory systems. Like a hydroelectric dam, a nuclear power plant is 

therefore best understood not as industrial equipment with a fixed service life, but as a capital 

investment capable of generating value across multiple generations if properly maintained.

It is precisely this infrastructure-like nature that has led investors and policymakers to 

reconsider shuttered plants rather than abandon them. Nuclear power plants closed due to 

political pressure or poor economic conditions have been and continue to be restarted, or 

substantially rebuilt and returned to service. 
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Restart of Canadian and American reactors in the past

Nuclear restarts are not theoretical; shut-down plants have already been returned to service. 

The Tennessee Valley Authority's Browns Ferry units, idled in the 1980s, were refurbished and 

brought back online through the 1990s and 2000s. Ontario restarted multiple reactors at 

Pickering and Bruce. Ontario's 2014 coal phaseout was made possible largely by the restored 

nuclear capacity, with Toronto's chronic smog days disappearing as a direct consequence. 

Ontario in particular offers a direct parallel for Germany: a large industrial economy that 

eliminated a carbon-intensive generation source by returning idled nuclear capacity to service 

rather than replacing it. 

Current ongoingrestart efforts

Today, restarts are occurring across multiple countries and for a variety of reasons. Japan, 

which suspended the operation of its entire nuclear fleet following the Fukushima Daiichi 

accident in 2011, has been methodically returning reactors to service. Fifteen reactors have 

been restarted to date, with a further ten currently progressing through the regulatory 

approval process.12

In the United States, the Palisades nuclear power plant in Michigan presents a particularly 

striking case. Its new owner originally acquired the plant with the intention of completing its 

decommissioning, only to reverse course and pursue a full restart instead. Palisades has since 

been relicensed, is in the process of loading fuel, and is working toward a return to commercial 

operation in 2026.13Two further restarts are underway at Duane Arnold in Iowa and at Three 

Mile Island Unit 1 in Pennsylvania.14,15

Taiwan offers perhaps the most geopolitically pointed example. Having only recently shut down 

several of its reactors, Taiwan is now reversing that decision in order to fortify its electricity 

supply in an increasingly precarious strategic environment.16Across all of these cases, a 

consistent pattern emerges: plants that were shut down for reasons ranging from economics 

to politics to public anxiety have proven worth restarting once the underlying conditions 

changed. Germany's situation fits squarely within this pattern.

Just weeks after Radiant Energy Group published its report evaluating the potential for Belgian 

reactor restarts, the Belgian government announced formal talks with the plants' current 

owner Engie about a possible state acquisition of the fleet.17This is a first step toward the 

ƎƻǾŜǊƴƳŜƴǘΩǎ ōǊƻŀŘŜǊ Ǝƻŀƭ ƻŦ ŜȄǘŜƴŘƛƴƎ ǘƘŜ ƻǇŜǊŀǘƛƻƴ ƻŦ .ŜƭƎƛǳƳϥǎ ŜȄƛǎǘƛƴƎ ǊŜŀŎǘƻǊǎ ŀƴŘ 

developing new nuclear capacity. All decommissioning was halted immediately while 

negotiations proceed this year. 
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Rebuilding efforts

Nuclear power plants are strong candidates for rebuilding precisely because their value is 

concentrated in what is hardest to replicate: the licensed site, the civil structures, the grid 

connection, and the established regulatory relationship. In a rebuilding effort, the building and 

site infrastructure are retained while a new nuclear steam supply system (NSSS, the reactor 

and associated primary circuit components) is installed, reusing little or none of the original 

mechanical equipment. Because the most capital-intensive elements are already in place, 

rebuilding is substantially cheaper and faster than constructing a new plant on a greenfield 

site.

Among Germany's restartable reactors, the majority are candidates for restart through 

targeted overhaul and repair. A smaller number, however, are in a condition where a full 

rebuilding program is required. Even in those cases, the cost and timeline remain significantly 

more favorable than new construction.

Technical basis for restart and rebuild

The physical work required to return a shut-down, partially decommissioned nuclear plant to 

service, whether in the precedents described above or in a German restart and rebuilding 

effort, consists largely of familiar nuclear repair, replacement, and modernization work. 

German nuclear power plants are particularly good candidates for such work because of their 

generous sizing, ergonomic and maintenance-friendly design, and conservative engineering. 

This especially applies to the pressurized-water reactor fleet that accounts for 11 of the 14 

reactors assessed in this report. The containment structures were designed from the outset 

with large-component handling in mind. Reactor buildings with removable equipment airlocks 

provide the opening and working space needed for major components to be removed and 

reinstalled without breaching the containment structure. This capability has been 

demonstrated in practice both in Germany and at German-designed plants abroad, including 

through steam-generator replacement at Obrigheim and whole-component steam-generator 

removals at Unterweser and Grafenrheinfeld.18

Even the reactor pressure vessel is not the permanently fixed, irreplaceable component it is 

sometimes assumed to be. In German pressurized-water reactors, the vessel was introduced 

into the containment building during original construction through the opening later occupied 

by the equipment airlock. The same basic route remains available for removal and installation if 

replacement is required. If the vessel itself is damaged rather than destroyed, repair by welding 

is a proven option. Full reactor pressure vessel replacement has not yet been carried out in 

commercial practice, but this reflects a lack of need rather than technical impossibility.
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Restarting and rebuilding Germany's nuclear power plants would also create an opportunity to 

modernize these assets. Some upgrades follow naturally from the work already required to 

restart. Full digital instrumentation and control systems are the clearest example. Because I&C 

systems will largely have to be rebuilt regardless, installing modern digital systems is the 

natural choice. Similarly, since steam generators and turbine-island equipment will in many 

cases require replacement anyway, it is a logical step to add thermal efficiency improvements 

at the same time. 

Further improvements, thermal power uprates, enhanced fuel-cycle flexibility, improved load-

following, district heating, process heat, or advanced core retrofits, remain optional rather than 

prerequisites for restart. These measures could position restarted reactors as broadly 

comparable to several of the newer designs currently under construction worldwide.

Photo credit: Noah Rettberg
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Current State and Restart Cost of the 
German Nuclear Fleet

Reactor restart assessment

Each plant's systems and equipment have been organized into defined component groups and 

assigned one of three condition categories based on accumulated evidence from industry 

experts. Intact groups require only routine maintenance and minor repairs; repairable groups 

have sustained damage requiring extensive overhaul or replacement of individual elements; 

and groups requiring complete replacement have been rendered non-functional through 

advanced decommissioning, physical damage, or deterioration beyond repair. The overview 

below uses icons to present a simplified set of component groups, abstracted from those used 

in the assessment. Fully rendered icons indicate intact equipment groups, half-rendered icons 

indicate repairable groups, and fully faded icons indicate groups requiring complete 

replacement. 
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Restart priority

Germany's fourteen restartable nuclear reactors fall into three priority groupings based on 

technical condition, decommissioning progress, restart complexity, and operational risk. 

Priority Group A comprises the five most recently shuttered reactors, all pressurized water 

reactors whose shared lineage enables a fleet-built restart approach with significant 

economies of scale. In combination with limited decommissioning progress, they are the most 

viable and least risky candidates, forming the natural first phase of any restart program. 

Priority Group B consists of boiling water reactors (BWRs) with restart costs broadly 

comparable to Group A. However, the smaller BWR workforce and the absence of a shared 

design across a larger group preclude fleet-built efficiencies, making these reactors somewhat 

more challenging despite the similar cost profile. This positions them as the second phase of 

the program.

Priority Group C reactors require extensive rebuilding rather than straightforward restart, 

including a new nuclear steam supply system and, in four of six cases, a new reactor pressure 

vessel. Despite public doubts about their viability, the cost and time of building alternative 

replacement capacity make them strong rebuilding candidates, concluding the restart 

program as the third and final phase.
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Reactor restart cost and timeline

Reactor (net capacity, annual 
generation)

Federal State Project cost (Mϵύ Restart 
timeframe
(months)*

Priority A τ53.7 terawatt-hours (TWh)

Brokdorf τ1.410 GW (11.1 TWh) Schleswig-Holstein 1,000 41*

Emsland τ1.335 GW (10.5 TWh) Niedersachsen 1,700 44*

Grohnde τ1.360 GW (10.7 TWh) Niedersachsen 2,200 50

Neckarwestheim 2 τ1.310 GW (10.3 
TWh)

Baden-Württemberg 1,700 47*

Isar 2 τ1.410 GW (11.1 TWh) Bayern 1,900 50

Priority B τ30.9 terawatt-hours (TWh)

Krümmel τ1.346 GW (10.6 TWh) Schleswig-Holstein 1,600 55

Gundremmingen C τ1.288 GW 
(10.2 TWh)

Bayern 1,700 49

Gundremmingen B τ1.284 GW (10.1 
TWh)

Bayern 1,700 49

Priority C** τ62.7 terawatt-hours (TWh)

Biblis A τ1.310 GW (10.3 TWh)** Hessen 4,100 63

Biblis B τ1.380 GW (10.9 TWh)** Hessen 4,400 54

Philippsburg 2 τ1.461 GW (11.5 
TWh)**

Baden-Württemberg 4,400 63

Unterweser τ1.482 GW (11.6 TWh)**Niedersachsen 4,800 55

Grafenrheinfeld τ1.430 GW (11.3 
TWh)**

Bayern 4,800 55

Neckarwestheim 1 τ0.900 GW (7.1 
TWh)**

Baden-Württemberg 3,300 52

* Figures represent the duration of the repair, modernization, and refurbishment work. A restart in under four 
years (48 months) is not expected at any plant, due to the necessity of recruiting, training, and certifying plant 
personnel as well as establishing the infrastructure (including full-scope simulators) required for this purpose.

** Values for annual generationand net capacityin priority group C account for power uprates due to baseline 
modernization included in the rebuild scope.
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Electricity Costs of Restarted 
German Reactors
The levelized costs of electricity calculated below reflect two financing scenarios. The first 

assumes private market conditions, with a weighted average cost of capital (WACC) of 7.38%. 

The second reflects long-term, state-backed financing at a WACC of 4.25%. In both cases a 20-

year debt repayment period is assumed, standard for energy infrastructure.Reactors are 

ordered by restart priority, and the mean electricity cost for each priority groupis weighted by 

each plant's respective output.

* Values for net capacity in priority group C account for power uprates due to baseline modernization included 
in the rebuild scope.

Reactor (installed net capacity, GW) LCOE @ 7.38% WACC (ϵκa²Ƙύ τ
Scenario I

LCOE @ 4.25% WACC (ϵκa²Ƙύ τ
Scenario II

Priority A

Brokdorf (1.410) 33 31

Emsland (1.335) 42 37

Isar 2 (1.410) 42 37

Neckarwestheim 2 (1.310) 42 38

Grohnde (1.360) 46 41

Priority A τweighted mean 41 37

Priority B

Krümmel (1.346) 41 36

Gundremmingen C (1.288) 42 38

Gundremmingen B (1.284) 43 38

Priority B τweighted mean 42 37

Priority C*

Biblis A (1.310)* 70 57

Biblis B (1.380)* 70 57

Philippsburg 2 (1.461)* 66 55

Unterweser (1.482)* 70 57

Grafenrheinfeld (1.430)* 72 58

Neckarwestheim 1 (0.900)* 84 69

Priority C τweighted mean 71 58
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LCOE of German Nuclear Restarts
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Comparison to Contemporary 
Nuclear Newbuild Projects
The comparison with Western newbuild sharpens the economic case decisively. The total 

restart cost of Priority Group A reactors combined is lower than any single newbuild project 

currently under construction in the Western world. The same is true of Priority Group B 

reactors. Priority Group C, the most demanding restart group, still comes in cheaper than the 

newbuild projects in Poland, the United Kingdom, and France. On a cost-per-installed-megawatt 

basis, the gap widens: Priority Groups A and B run at roughly ϵмΦо Ƴƛƭƭƛƻƴ ǇŜǊ ƳŜƎŀǿŀǘǘΣ ŀƴ ƻǊŘŜǊ 

of magnitude below the most expensive Western projects, and Priority Group C at ϵоΦо Ƴƛƭƭƛƻƴ

remains comfortably below all of them. 

Smaller and less wealthy countries are committing to spend far more per unit of capacity on 

new construction, often financed through state guarantees, because they recognize the long-

term value nuclear delivers. Germany would obtain that same value at a fraction of the cost, 

and at borrowing rates available to almost no one else.

The size of the program is also unmatched in the West. The full program's 18.7GWof restored 

capacity is almost twice the size of France's six-unit EPR2 program, the largest single nuclear 

undertaking currently planned in Western Europe.19Priority Group A alone is about twice 

Poland's three-AP1000 commitment; Priority Group B is by itself larger than that Polish 

program; Priority Group C approaches the French EPR2 program in scale.20
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The timing of the restarts also presents a significant advantage. Priority Group A reactors could 

return to the grid around 2031, ahead of every Western newbuild project currently under 

construction or in advanced preparation with the sole exception of Hinkley Point C, which broke 

ground for first nuclear concrete in 2018. Priority Group B would follow in 2032,beaten only by 

Paks II in Hungary. Priority Group C could come online in 2033 and 2034,still ahead of the major 

projects in Poland, France, the Czech Republic, and the UK's Sizewell C, all of which target the late 

2030s, with schedule risks that could push completion into the 2040s.

Germany alone has the technical opportunity to approach China's pace of nuclear deployment 

over the coming decade. No other Western country is in a position to add this amount of 

additional nuclear capacity on the grid before2033; existing restart candidates in the United 

States and Belgium total only a few gigawatts combined,and Western newbuild lead times rule 

out construction as a path to comparable scale on that timeline.

Photo credit: Anna Veronika Wendland
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Electricity Supply Impact

Scaleof additionalelectricity generation incontext

The electricity generation added to the German grid by a full restart program would be 

substantial. Priority Group A reactors, which could come online in 2031, would contribute 54 

terawatt-hours of additional annual generation. Priority Group B, capable of returning to service 

in 2032, would add a further 31 terawatt-hours. Priority Group C, completing the program, would 

add 62 terawatt-hours. The three groups together would produce nearly 150 terawatt-hours of 

firm, dispatchable generation per year, equivalent to nearly a third of Germany's current 470 

terawatt-hours in annual grid load.21

To place this figure in context: the entire German wind energy buildout from 2000 to the 

present has added about 130 terawatt-hours of annual generation to the grid, and solar 

generation has climbed to about 90 terawatt-hours over the same period.22The full restart 

program would therefore deliver a greater increment of generation than either of those 

buildout efforts achieved over more than two decades, and would do so within less than ten 

years of a political decision to proceed. 

Beyond the amount of added electricity, the character of nuclear generation matters for how the 

grid operates. Germany's redispatch costs have risen sharply in recent years as renewable 

penetration has grown and firm capacity has retired.23Restarted German reactors would 

produce firm, dispatchable output around the clock and across all seasons, and their 

geographical distribution would help reduce the magnitude and frequency of the imbalances that 

drive those costs.
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The timing of this additional generation also aligns with a growing need for reliable power. 

Germany's ongoing decarbonization of transport, heating, and industry will require electricity 

consumption to rise substantially over the coming decades. The approximately 150 terawatt-

hours added by a full restart program directly supports this transition. For an industrial economy 

as dependent on affordable, uninterrupted electricity as Germany's, that systemic contribution 

provides the stable foundation that makes deep electrification of the broader energy system 

achievable.

Electricity cost impact

During the 2010s, Germany benefited from affordable wholesale electricity prices, a 

combination of cheap Russian natural gas, low carbon prices under the EU emissions trading 

system, and the continued operation of the nuclear fleet's best-performing reactors. That era 

of affordable electricity ended in 2020 and has not returned. Prices rose with increasing gas 

prices in 2021 and surged to extreme levels during the energy crisis triggered by Russia's 

invasion of Ukraine in 2022.24 Today they remain elevated due to persistently higher gas and 

COі ǇǊƛŎŜǎΣ ǘƘŜ ŎƻƳǇƭŜǘƛƻƴ ƻŦ ǘƘŜ Atomausstieg, and the decommissioning of additional fossil-

fired capacity. The inflation-adjusted mean wholesale electricity price of the 2010s, expressed 

in 2026 terms, was ϵрм ǇŜǊ ƳŜƎŀǿŀǘǘ-hour.25 German wholesale electricity prices averaged 

around ϵфл ǇŜǊ ƳŜƎŀǿŀǘǘ-hour in 2025 and have climbed further in 2026 amid the supply 

shock from the conflict in Iran.

Against this backdrop, the electricity cost figures produced by the restart cost model are 

striking. Priority Group A and B reactors, even when financed entirely under private market 

conditions at the higher WACC of Scenario I, could produce electricity at ϵпм ŀƴŘ ϵпн ǇŜǊ 

megawatt-hour respectively. This is below the inflation-adjusted 2010s average, meaning
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that large quantities of firm, dispatchable, low-carbon electricity could be made available to 

German industry at prices more affordable than anything the market has offered in the past 

five years, and indeed below the level that prevailed during what is now retrospectively 

regarded as a period of unusual affordability.

Priority Group C reactors present a higher cost, but substantially below the prices that have 

prevailed throughout the five years of energy crisis since 2020. For any industrial consumer 

that has spent half a decade paying crisis-level electricity prices, even the Priority Group C 

figure represents a significant and meaningful reduction.

Realizationof emissionandcoal phaseout goals

Germany's coal phaseout, officially targeted for 2038 at the latest, is already under pressure. It 

is increasingly unlikely that the earlier target of 2030 for western Germany will be met if 

replacement gas-fired capacity is not available on time; policymakers have begun to warn that 

plant closures may be delayed to protect supply security.26

Coal in Germany has been in managed decline for over a decade. Hard coal mining has ceased 

entirely, and no new lignite mines are being developed.27Unlike nuclear power plants, coal 

plants do not benefit from the infrastructure longevity previously described. Their systems and 

equipment wear out in a way that is not straightforwardly reversible; the 40-year design life of a 

coal plant is a genuine expiry date that does not apply to nuclear plants.Attempting to run 

Germany's coal fleet into the 2040s is not without supply risk, as by then a growing share of the 

fleet will be operating well beyond its design life, after years of minimal maintenance 

investment.

A nuclear restart program addresses this directly. Restarted nuclear plants would add 

approximately 150 terawatt-hours of annual generation, more than replacing the roughly 90 

terawatt-hours currently generated by coal. Their restored installed capacity would also largely 

cover the approximately 30 gigawatts of coal capacity on the grid today.28

Through a nuclear restart program, Germany can realistically achieve its Kohleausstiegby the 

mid-2030s, or at the absolute latest by 2038, on a foundation of firm low-carbon generation 

rather than on the hope that sufficient renewable and storage capacity materializes in time.
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Industrial Implications
Alleviating energy supply and price pressure on German 
industry

Through the 1990s, 2000s, and 2010s, Germany managed to retain a greater share of its heavy 

and energy-intensive industries than most of its peers in the developed world. German wealth, 

the living standards of its population, and its position as the third-largest economy in the world 

were sustained in no small part by this industrial base and the affordable and reliable domestic 

energy supply that made it viable.

That foundation is now gone. With cheap pipeline gas eliminated, domestic coal in terminal 

decline, and the nuclear fleet shut down, Germany has lost the energy supply conditions that 

underpinned its industrial competitiveness. The consequences are already visible: Germany is 

experiencing significant and acute deindustrialization, driven not only by high energy prices but 

also by genuine doubts around supply security in an era of escalating conflicts across Europe, 

Asia, and the Middle East.29 Measures such as the proposed Industriestrompreis, a subsidized 

industrial electricity rate, may provide short-term relief but represent no structural solution for 

the medium-or long-term.

For Germany to halt and ultimately reverse its deindustrialization, investors in energy-intensive 

and heavy industry must be confident in the availability of affordable, reliable, and crisis-

resilient electricity over long investment horizons. Nuclear restarts provide precisely that 

assurance. Without it, no combination of subsidies or short-term market interventions will be 

sufficient to rebuild investor confidence in Germany as a location for energy-intensive 

industrial production.

The German engineering sector in the nuclear renaissance

Since the launch of the initiative at the 2023 COP28 climate conference, 38 countries 

representing approximately 70% of the global economy have committed to tripling global 

nuclear electricity generation by 2050.30 The decades ahead could see a volume of new 

reactor construction, and a scale of refurbishment, uprating, and life extension work on existing 

plants, not witnessed outside of China at any point this century. The capital flows associated 

with this renaissance are substantial; nuclear's inherently capital-intensive nature means that 

even a moderate number of new builds represents enormous industrial procurement.

Germany currently stands as a conspicuous outsider to this coalition, by far the largest 

Western economy not among its signatories. Despite possessing world-class capabilities in 

mechanical engineering, metalworking, precision machining, electrical engineering, and 

nuclear technology, the German economy, with the exception of a handful of dedicated nuclear 

service companies, is largely excluded from the investment and procurement activity that the 

nuclear renaissance is generating.
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Restarting Germany's shuttered reactors, all of which are of German design, would change this 

directly. The process of restarting, refurbishing, and where necessary rebuilding these plants 

would force the reconstitution of a robust and comprehensive domestic nuclear supply chain. 

Unlike smaller countries that must import reactor technology to meet their nuclear ambitions, 

Germany's scale of energy demand makes a wholly domestic nuclear supply chain 

economically viable. A vertically integrated German nuclear industry would then be positioned 

to offer reactor technology, components, engineering services, and operational expertise to 

the growing number of countries seeking to expand their nuclear fleets.

The harder restart and rebuilding work of Priority Group C plants is particularly valuable in this 

context. Executing these more demanding projects rebuilds precisely the construction and 

engineering competencies that have atrophied since Germany last built a reactor. It is those 

competencies that open the door to new reactor construction, whether SMRs or large 

conventional units, for both domestic use and export. A nuclear restart program is therefore 

not only an energy policy decision; it is an industrial policy decision with consequences that 

extend well beyond Germany's borders.

Photo credit: Noah Rettberg






























