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THE DATA CENTER—NUKE NEXUS

I.  EXECUTIVE SUMMARY
Rapid advancements in artificial intelligence (AI) and growing demand for cloud computing are currently 
leading to significant projected increases in future electricity demand. This escalating need for power has raised 
concerns among observers that such needs may delay the retirement of coal-fired plants and drive new costly 
investments in gas-fired generation. Effectively managing this rising demand has the potential to set a precedent 
for how to address other significant future power loads, such as those stemming from electric vehicles, onshored 
manufacturing, and heat electrification. 

One promising solution is the colocation of the data centers that power these services with nuclear power plants. 
This would provide data center operators with direct access to reliable, carbon-free energy that offers both 
dispatchable capacity and redundancy. Nuclear colocation can enable large loads to be powered immediately, 
bypassing the need for costly and time-consuming grid upgrades to accommodate them. Though this idea has 
recently encountered regulatory challenges, integrating nuclear power with renewable energy at a single site 
could facilitate its adoption and ultimately prove to be an even more practical and appealing approach. 

II.  GROWING POWER DEMAND OF DATA 
CENTERS

In an increasingly digital world, data centers serve as critical infrastructure and form the foundation of a support 
system that enables a vast array of digital services. In the United States, there are over 5,000 operational data 
centers powering services such as online banking, the internet, social media, cryptocurrencies, and AI.1 While 
rising electricity demand from data centers is not a new trend, the growth of AI has dramatically accelerated the 
tech sector’s cumulative energy needs. In 2024, the Federal Energy Regulatory Commission (FERC) estimated 
that electricity demand from US data centers reached nearly 21 GW, marking a 2-GW increase from 2023.2 
Analysis by the Rhodium Group indicates that, as of now, 80% of data center use in the United States supports 
non-AI activities, but, by 2035, this balance could shift to an even split between AI and non-AI uses.3 The Electric 
Power Research Institute projects that by 2030, US data center power consumption could amount to 4.6%–9.1% 
of the entire country’s generation.4 Even if AI-related power demand does not grow as expected, the Rhodium 
Group projects that traditional data center power demand will still increase steadily at an annual rate of 1.5%–
2%.5

While some analysts are concerned that this escalating demand will necessitate delaying coal retirements and 
foster new investments in gas-fired generation, which would hamper the clean energy transition, the major 
tech companies at the forefront of data center expansion—Amazon, Apple, Alphabet, Microsoft, and Meta (the 
"big five," sometimes also called "hyperscalers")—have demonstrated a strong commitment to sourcing clean 
power for their data operations. These companies, driven by investor interest, customer demand, employee 

1	 "Leading Countries by Number of Data Centers as of March 2024," Statista, March 2024, https://www.statista.com/statistics/1228433/
data-centers-worldwide-by-country/.

2	 "2024 Summer Energy Market and Electric Reliability Assessment," FERC, May 23, 2024, https://www.ferc.gov/news-events/news/report-
2024-summer-energy-market-and-electric-reliability-assessment, 46.

3	 Ben Geman, "Why AI Isn’t the Whole Data Center Story," Axios, October 4, 2024, https://www.axios.com/2024/10/04/ai-energy-data-
center-growth.

4	 Jordan Aljbour and Tom Wilson, "Powering Intelligence: Analyzing Artificial Intelligence and Data Center Energy Consumption," Electric 
Power Research Institute, May 28, 2024, https://www.epri.com/research/products/3002028905.

5	 Geman (2024)
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retention concerns, and a desire to access green financing, have set aggressive climate targets to power 100% 
of their operations with carbon-free electricity.6 The big five collectively account for over 40 GW of US corporate 
renewable energy purchases, representing two-thirds of the total US corporate renewable power market today.7 
The biggest obstacle to the big five achieving their climate goals is the inadequate pace at which renewable 
generation is being connected to the grid.

Although some observers have blamed the growth of data centers for impeding energy transition efforts,8 
others have recognized that the actual impediments are the lengthy interconnection queues and permitting 
complications, which currently prevent more than 1,480 GW of renewable generation capacity from coming 
online.9 While FERC Order 2023 is expected to ease the magnitude of this problem in the medium to long 
term, the hyperscalers see an immediate need for short-term relief to address these challenges as more data 
centers request interconnection. Managing the burgeoning demand from data centers effectively will set a 
critical precedent for accommodating future major power loads, including those from the electrification of heat, 
onshored manufacturing, and electric vehicles.

III.  THE COLOCATION CONCEPT
In addition to acquiring output from existing and planned renewable generation and co-developing electricity 
tariffs that encourage new investments in clean energy,10 hyperscalers are now considering building data centers 
with direct connections to nuclear power. The first such announcement came in March 2024, when Amazon 
Web Services (AWS) committed $650 million to acquire a data center campus constructed by Talen Energy that 
is directly connected to its 2.5-GW Susquehanna Nuclear Power Plant (NPP) in northeastern Pennsylvania.11 In 
September of that same year, Microsoft signed a $16 billion agreement to purchase energy from Three Mile 
Island’s Unit 1 over the course of 20 years to power its data centers in the PJM region.12 Three Mile Island’s Unit 
1 was decommissioned in 2019 because of poor economic performance, but plant operator Constellation plans 
to spend $1.6 billion to restart the 835-MW reactor.13 Also in September 2024, Oracle announced its plan to 
build a GW-scale data center powered by three small modular nuclear reactors (SMRs).14 Google followed suit 
in October by signing the world’s first corporate agreement to purchase nuclear energy from multiple SMRs, 

6	 Ariane Bucaille, et al., "Technology Companies Lead on Climate Concern, Action," Wall Street Journal, February 2, 2023, https://deloitte.
wsj.com/riskandcompliance/technology-companies-lead-on-climate-concern-action-01675692030.

7	 Adam Wilson, "Datacenter Companies Continue Renewable Buying Spree, Surpassing 40 GW in U.S.," S&P Global, March 28, 2023, 
https://www.spglobal.com/marketintelligence/en/news-insights/research/datacenter-companies-continue-renewable-buying-spree-
surpassing-40-gw-in-us.

8	 Valerie Volcovici and Laila Kearney, "Data-Center Reliance on Fossil Fuels May Delay Clean-Energy Transition," Reuters, November 26, 
2024, https://www.reuters.com/technology/artificial-intelligence/how-ai-cloud-computing-may-delay-transition-clean-energy-2024-11-21.

9	 Joseph Rand, et al., "Queued Up: 2024 Edition, Characteristics of Power Plants Seeking Transmission Interconnection as of the End of 
2023," Berkeley Lab, April 2024, https://emp.lbl.gov/publications/queued-2024-edition-characteristics.

10	 Amanda Corio and Briana Kobor, "How We're Working with Utilities to Create a New Model for Clean Energy," Google, June 11, 2024, 
https://blog.google/outreach-initiatives/sustainability/google-clean-energy-partnership/.

11	 "Talen Energy Announces Sale of Zero-Carbon Data Center Campus," press release, Talen Energy, March 4, 2024, https://ir.talenenergy.
com/news-releases/news-release-details/talen-energy-announces-sale-zero-carbon-data-center-campus.

12	 "Constellation to Launch Crane Clean Energy Center, Restoring Jobs and Carbon-Free Power to the Grid," press release, Constellation, 
September 20, 2024, https://www.constellationenergy.com/newsroom/2024/Constellation-to-Launch-Crane-Clean-Energy-Center-
Restoring-Jobs-and-Carbon-Free-Power-to-The-Grid.html.

13	 Constellation (2024).
14	 Georgia Butler, "Oracle to Build Nuclear SMR-Powered Gigawatt Data Center," Data Center Dynamics, September 10, 2024, https://www.

datacenterdynamics.com/en/news/oracle-to-build-nuclear-smr-powered-gigawatt-data-center/.

https://deloitte.wsj.com/riskandcompliance/technology-companies-lead-on-climate-concern-action-01675
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https://www.reuters.com/technology/artificial-intelligence/how-ai-cloud-computing-may-delay-transiti
https://emp.lbl.gov/publications/queued-2024-edition-characteristics
https://blog.google/outreach-initiatives/sustainability/google-clean-energy-partnership/
https://ir.talenenergy.com/news-releases/news-release-details/talen-energy-announces-sale-zero-carbo
https://ir.talenenergy.com/news-releases/news-release-details/talen-energy-announces-sale-zero-carbo
https://www.constellationenergy.com/newsroom/2024/Constellation-to-Launch-Crane-Clean-Energy-Center-
https://www.constellationenergy.com/newsroom/2024/Constellation-to-Launch-Crane-Clean-Energy-Center-
https://www.datacenterdynamics.com/en/news/oracle-to-build-nuclear-smr-powered-gigawatt-data-center/
https://www.datacenterdynamics.com/en/news/oracle-to-build-nuclear-smr-powered-gigawatt-data-center/
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specifically those being developed by Kairos Power.15 Kairos Power’s first SMR is expected to come online by 
2030, followed by additional reactor deployments through 2035.16 

Two days later, Amazon followed suit ,announcing that that it had signed an agreement with Dominion Energy to 
explore the development of an SMR near Dominion’s existing North Anna NPP.17 Amazon also announced a new 
agreement with utility company Energy Northwest to fund the development, licensing, and construction of four 
SMRs in Washington state with technology from Maryland-based X-energy.18 Under the agreement, Amazon will 
have the right to purchase electricity from the first four modules to help power its regional operations.19

Figure 1  –  Typology of nuke nexus arrangements

Types of arrangement
1 Signing a PPA with an existing NPP in front of the meter
2 Colocation with an existing NPP in front of the meter
3 Colocation with an existing NPP behind the meter
4 Colocation with a new NPP in front of the meter
5 Colocation with a new NPP behind the meter

Each of these various agreements falls into one of the five categories of nuclear arrangements listed in Figure 1. 
The first arrangement is how loads have traditionally subscribed to receiving nuclear power. The remaining four 
arrangements involving colocation, however, are relatively new. 

An "in front of the meter" arrangement in nuclear colocation involves the large-scale integration of nuclear 
energy into the main power grid by utility companies, which then handle the distribution of this energy to a 
broad network of consumers. Conversely, a "behind the meter" (BTM) arrangement in nuclear colocation refers 
to nuclear energy systems that are installed with a direct connection to a commercial or industrial facility. Utility 
companies can own and manage these systems, but they are designed to provide power specifically to that 
location. In a non-nuclear context, rooftop solar configurations are the most common BTM generation sources. 
The key difference between these two configurations is whether the load being served is using the transmission 
grid to receive the nuclear power it has requested, but both configurations are possible with either a new or 
existing NPP.

Hyperscalers today are particularly interested in colocating their data centers behind the meter with an NPP 
because it provides their facilities with direct and immediate access to a reliable, dispatchable, and clean 
energy source that can leverage both substantial and scalable capacity and redundancy. It removes the need 
for hyperscalers to await costly and potentially lengthy grid connections and upgrades to accommodate more 
renewable generation.

Hyperscaler interest in BTM colocation with either an existing or new NPP has not come without public 
pushback. Two premier concerns that utilities have raised about BTM colocation with an existing NPP include 
the potential strain on system-wide resource adequacy caused by diminished NPP output into the grid and 

15	 Michael Terrell, "New Nuclear Clean Energy Agreement with Kairos Power," Google, October 14, 2024, https://blog.google/outreach-
initiatives/sustainability/google-kairos-power-nuclear-energy-agreement/.

16	 Terrell (2024).
17 "Amazon Signs Agreements for Innovative Nuclear Energy Projects to Address Growing Energy Demands," Amazon, October 16, 2024, 

https://www.aboutamazon.com/news/sustainability/amazon-nuclear-small-modular-reactor-net-carbon-zero.
18	 Amazon (2024).
19	 Amazon (2024).

https://blog.google/outreach-initiatives/sustainability/google-kairos-power-nuclear-energy-agreement
https://blog.google/outreach-initiatives/sustainability/google-kairos-power-nuclear-energy-agreement
https://www.aboutamazon.com/news/sustainability/amazon-nuclear-small-modular-reactor-net-carbon-zero
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the impact such strain would have on overall power prices.20 The utilities argue that this type of arrangement 
discriminates against regular electricity customers, who would have to foot the bill for constructing and 
connecting new generation that would compensate for the reduction in nuclear output. Moreover, these utilities 
contend that, to address this deficiency, there would likely be an increased reliance on fossil fuel generation. 
This is because, at present, only fossil fuel-based power can match the dispatchable nature of nuclear power, 
which, unlike renewables, is not dependent on sun or wind. While some hyperscalers have begun to explore the 
construction of new nuclear plants in a BTM configuration to address these concerns, utilities have highlighted 
that any new builds will necessitate transmission upgrades whose costs may still fall on existing customers.21 

Following a protest of the Talen-AWS agreement by Exelon and American Electric Power, FERC reviewed the 
interconnection service agreement (ISA) that would have allowed the deal to proceed and ultimately ruled 
against it.22 While FERC’s decision came without prejudice,23 meaning that Talen can appeal the ruling and refile 
for approval, the outcome leaves the future of nuclear colocation arrangements in the United States uncertain.

While the second Trump administration is expected to pursue an energy agenda focused on enhancing and 
expanding domestic production, it is currently unclear whether it will uphold the Biden administration’s stance. 
At least one incoming cabinet member, Robert F Kennedy, Jr., has an anti-nuclear record, having fought for years 
to close Indian Point in New York.24 Despite this, the first Trump administration was broadly supportive of the US 
nuclear industry. President Trump signed the Nuclear Energy Innovation and Modernization Act into law in 2019, 
which directed the US Nuclear Regulatory Commission (NRC) to develop a technology-neutral Part 53 advanced 
reactor licensing pathway.25 Although these previous measures might give supporters of nuclear colocation 
reason for optimism, FERC Commissioner Mark Christie, the only commissioner active during the Biden 
administration who was appointed by President Trump, voted against approving the Talen-AWS agreement.26 
Following his return to office, President Trump has appointed Christie as the new FERC chair. 

IV.  NUCLEAR AND RENEWABLE COLOCATION
Despite the ruling from FERC, the rise of the NPP colocation concept elevates two key points: (1) NPPs do 
provide reliable generation with zero carbon emissions, making them a preferred option over clean but 
intermittent renewable generation, and (2) NPPs are often situated on and near extensive tracts of land in more 
rural and remote areas that provide ample space for potential colocation.

Building on these observations, an intriguing alternative to pairing data centers solely with NPPs is the idea of 
colocating both renewable energy sources and data centers on or around NPP grounds. A hybrid park producing 
both nuclear and renewable power could then supply electricity directly to a colocated BTM data center, 

20	 Vincent Duane and Tony Clark, "The Co-Lo Conundrum—Protecting Customers in Nuclear-Data Center Collocation," September 23, 2024, 
https://www.wbklaw.com/wp-content/uploads/2024/09/9.23.24-The-Co-Lo-Conundrum-White-Paper.pdf, 6.

21	 Duane and Clark (2024), 3.
22	 "FERC Rejects Interconnection Deal for Talen-Amazon Data Centers," Nuclear Newswire, November 4, 2024, https://www.ans.org/news/

article-6534/ferc-rejects-interconnection-deal-for-talenamazon-data-centers/.
23	 Mark Christie, "Commissioner Christie’s Concurrence in PJM’s Susquehanna Co-Location Proposal, ER24-2172," FERC, November 1, 2024, 

https://www.ferc.gov/news-events/news/commissioner-christies-concurrence-pjms-susquehanna-co-location-proposal-er24-2172.
24	 All-In Podcast, "In conversation with Robert F. Kennedy, Jr." YouTube, May 5, 2023, https://www.youtube.com/

watch?v=nA0OXZuaG0g&t=4028s.
25	 US Department of Energy, Office of Nuclear Energy, "President Trump Signs Bill to Modernize NRC Regulation," January 30, 2019, https://

www.energy.gov/ne/articles/president-trump-signs-bill-modernize-nrc-regulation.
26	  Nuclear Newswire (2024).

https://www.wbklaw.com/wp-content/uploads/2024/09/9.23.24-The-Co-Lo-Conundrum-White-Paper.pdf
https://www.ans.org/news/article-6534/ferc-rejects-interconnection-deal-for-talenamazon-data-centers
https://www.ans.org/news/article-6534/ferc-rejects-interconnection-deal-for-talenamazon-data-centers
https://www.ferc.gov/news-events/news/commissioner-christies-concurrence-pjms-susquehanna-co-locatio
https://www.youtube.com/watch?v=nA0OXZuaG0g&t=4028s
https://www.youtube.com/watch?v=nA0OXZuaG0g&t=4028s
https://www.energy.gov/ne/articles/president-trump-signs-bill-modernize-nrc-regulation
https://www.energy.gov/ne/articles/president-trump-signs-bill-modernize-nrc-regulation
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allowing it to receive consistent, clean electricity. This approach leverages the space available on or around NPP 
sites to build out additional renewable generation that then does not need a grid interconnection point. It also 
works off the existing notion that baseload power sources can balance out shortfalls in intermittent generation. 
This colocation strategy of pairing a large electricity consumer with both new-build renewable resources and an 
existing generator has recently been dubbed a "power couple" by the Rocky Mountain Insitute (RMI). The RMI's 
analysis of this concept, however, only considered the application of power couples at existing gas-fired power 
plants.27 

This arrangement would allow NPPs to gain additional revenue from both selling power directly to data centers 
and leasing or selling currently unused land that they own. It would also mitigate resource adequacy concerns 
that a BTM arrangement would substantially reduce the amount of nuclear power being siphoned off the grid 
and permit more renewable generation to be constructed—rather than fossil fuel generation—to meet the 
energy demands of data centers.

Colocated renewable parks would need to be paired with battery storage to smooth out their intermittent 
generation. This would allow the parks to provide consistent, dispatchable power alongside an NPP. This setup 
could also reduce the need for significant onsite backup diesel generation that most data centers maintain. If a 
colocated NPP in this arrangement went offline for either planned or unscheduled maintenance, any colocated 
renewable resources with battery storage could then provide backup power to supplement the onsite generation 
and keep the data center running for longer. While their combined power output may be inadequate on its own, 
only the data center owner would then be responsible for managing this outage risk, not existing grid customers.

S&P Global Commodity Insights and Morgan Stanley recently highlighted seven active NPPs considered to be 
best suited to serve data center demand: Peach Bottom in York, Pennsylvania; Comanche Peak in Somervell, 
Texas; Limerick in Montgomery, Pennsylvania; LaSalle in LaSalle, Illinois; Salem in Lower Alloways Creek, New 
Jersey; Beaver Valley in Beaver, Pennsylvania; and Calvert Cliffs in Calvert, Maryland.28 The land area of these 
NPP sites varies from 500 to nearly 4,500 acres.29 Subtracting the average physical footprint of the NPPs, roughly 
200 acres each,30 leaves an available land area for renewable energy generation ranging from 200 to 3,000 
acres. After reducing this area by 25% for reasons of conservatism,31 the potential capacity of any solar farm 
constructed on this land would be between approximately 30 and 500 MW.32

27	 Alex Engel, David Posner, and Uday Varadarajan, “How ‘Power Couples’ Can Help the United States Win the Global AI Race,” Rocky 
Mountain Institute, February 20, 2025, https://rmi.org/how-power-couples-can-help-the-united-states-win-the-global-ai-race/.

28	 Allison Good, "Datacenter 'Ripple Effects' Favor Merchant Nuclear Plants—Morgan Stanley," S&P Capital IQ, April 5, 2024, https://www.
spglobal.com/market-intelligence/en/news-insights/articles/2024/4/datacenter-ripple-effects-favor-merchant-nuclear-plants-8211-morgan-
stanley-81117104.

29	 Data taken from the NRC, state and local government sources, and utilities operating the NPPs.
30	 Figure found by estimating the square area of physical NPP infrastructure on Google Earth.
31 This is done to account for the fact that some portion of the terrain on NPP grounds cannot be built upon due to the presence of adverse 

geographic features.
32	  Assumes that each MW of solar generation requires between 5 and 10 acres of land, depending on a variety of factors, according to the 

Solar Energy Industries Association.

https://rmi.org/how-power-couples-can-help-the-united-states-win-the-global-ai-race/
https://www.spglobal.com/market-intelligence/en/news-insights/articles/2024/4/datacenter-ripple-effe
https://www.spglobal.com/market-intelligence/en/news-insights/articles/2024/4/datacenter-ripple-effe
https://www.spglobal.com/market-intelligence/en/news-insights/articles/2024/4/datacenter-ripple-effe
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Figure 2  –  Average estimated solar output possible on NPP grounds

NPP
Official NPP site 
acreage

Estimated acreage 
of physical NPP 
infrastructure

Estimated acreage  
potentially available for 
renewable generation

Average estimated 
potential solar 
output (MW)

Peach Bottom 620 193 320 48
Comanche Peak 4,425 182 3,182 477
Limerick 600 316 213 32
Lasalle 997 174 617 93
Salem 740 371 277 42
Beaver Valley 500 131 277 42
Calvert Cliffs 2,070 106 1,473 221

Talen Energy’s data center, which it constructed on the grounds of its Susquehanna NPP, has a base power 
demand of 48 MW. If its agreement with AWS had been approved, Talen intended to increase the electricity 
supply to the data center to up to 980 MW, in yearly increments of 120 MW.33 After this arrangement was 
blocked, Talen announced that it would still supply the data center with up to 300 MW as permitted under 
the existing ISA.34 If a data center of similar size were colocated with any of the seven NPPs listed above, the 
addition of a colocated solar farm could significantly mitigate concerns about the impact of said arrangement to 
grid-wide resource adequacy. 

The analysis above also only considers what land is available on NPP grounds. As previously mentioned, most 
NPPs are in rural areas with an abundance of available land in the surrounding area. Both LaSalle and Beaver 
Valley are currently located adjacent to a wind (99 MW) and solar (48 MW) farm, respectively, and LaSalle and 
the wind farm are currently interconnected.35 Renewable resources constructed near any of these seven NPPs 
could also be connected directly to a colocated data center to further supplement any combined nuclear and 
onsite renewable generation already being supplied. Talen Energy has already considered this idea. Its subsidiary 
Cumulus Data, which built the Susquehanna data center, announced upon its completion that the site has the 
option to supplement its nuclear power supply with an additional 400 MW of solar energy from a nearby solar 
farm.36

The concept of colocating renewable parks, NPPs, and data centers could be applied to both active and 
recently retired NPPs. Between 2012 and 2021, 12 NPPs across the United States were shut down predominantly 
due to economic factors.37 Currently, 22 nuclear reactors across the country are in the process of being 
decommissioned.38 

33	 Dan Swinhoe, "AWS Acquires Talen’s Nuclear Data Center Campus in Pennsylvania," Data Center Dynamics, March 4, 2024, https://www.
datacenterdynamics.com/en/news/aws-acquires-talens-nuclear-data-center-campus-in-pennsylvania/.

34	  Nuclear Newswire (2024).
35	 Kate Rogers and Magdi Ragheb, "Symbiotic Coupling of Wind Power and Nuclear Power Generation," presentation at Institute of 

Electrical and Electronics Engineers, May 10, 2020, https://ieeexplore.ieee.org/document/5462558/authors#authors,1–9.
36	 Dan Swinhoe, "Talen Energy Finishes Construction on First Data Center at Pennsylvania Nuclear Station," Data Center Dynamics, January 

17, 2023, https://www.datacenterdynamics.com/en/news/talen-energy-finishes-construction-on-first-data-center-at-pennsylvania-nuclear-
station/.

37	 Eric Niiler, "Can a Closed Nuclear Power Plan from the ‘70s Be Brought Back to Life?" Wall Street Journal, August 26, 2024, https://www.
wsj.com/business/energy-oil/biden-nuclear-power-plant-loan-michigan-eee64904?mod=wknd_pos1.

38	 US Energy Information Administration, "Nuclear Explained—U.S. Nuclear Industry," August 24, 2023, https://www.eia.gov/
energyexplained/nuclear/us-nuclear-industry.php#:~:text=Nuclear%20reactors%20are%20decommissioned%20after,in%20various%20
stages%20of%20decommissioning.

https://www.datacenterdynamics.com/en/news/aws-acquires-talens-nuclear-data-center-campus-in-pennsyl
https://www.datacenterdynamics.com/en/news/aws-acquires-talens-nuclear-data-center-campus-in-pennsyl
https://ieeexplore.ieee.org/document/5462558/authors#authors
https://www.datacenterdynamics.com/en/news/talen-energy-finishes-construction-on-first-data-center-a
https://www.datacenterdynamics.com/en/news/talen-energy-finishes-construction-on-first-data-center-a
https://www.wsj.com/business/energy-oil/biden-nuclear-power-plant-loan-michigan-eee64904?mod=wknd_po
https://www.wsj.com/business/energy-oil/biden-nuclear-power-plant-loan-michigan-eee64904?mod=wknd_po
https://www.eia.gov/energyexplained/nuclear/us-nuclear-industry.php#:~:text=Nuclear%20reactors%20are
https://www.eia.gov/energyexplained/nuclear/us-nuclear-industry.php#:~:text=Nuclear%20reactors%20are
https://www.eia.gov/energyexplained/nuclear/us-nuclear-industry.php#:~:text=Nuclear%20reactors%20are
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Some of these decommissioned NPPs are now under consideration for revival, in part because of the increasing 
power demands from data centers. While Constellation’s restart of Three Mile Island Unit 1 is currently the 
best example of this option in action, another example is the planned restart of the Palisades NPP in Michigan 
by its new owner Holtec, which had originally purchased the facility with the intent to decommission it.39 
While Constellation has explicitly sought to revive Three Mile Island to power Microsoft-owned data centers, 
Holtec has not announced any such partnerships. This may appear to be an optimal solution to meeting rising 
data center power demand, but no reactor in the United States that has been fully shut down and slated for 
decommissioning has ever been restarted. Before either reactor can formally restart operations, it must be 
relicensed by the NRC following an extensive safety review.

V.  CHALLENGES TO NUCLEAR AND 
RENEWABLE COLOCATION

While the nuclear plus renewable colocation concept shows promise in addressing the energy needs of data 
centers, this arrangement naturally faces several hurdles beyond obtaining FERC approval. Two primary 
concerns include the quality of wind and solar resources available at a particular NPP and the appropriate size of 
the battery that must be paired with those resources to ensure adequate reliability. Given that solar can provide 
more generation capacity over a smaller area, the development of a solar farm on NPP grounds is preferrable to 
the construction of a wind farm, but that still does not ensure that the solar farm will have significant generating 
capacity. This is why using space both on and around NPP sites is important in maximizing the generating 
capacity of colocated renewable resources. 

Ultimately, the reason for colocating solar and wind farms with NPPs is to provide supplemental clean power 
to mitigate resource adequacy concerns about nuclear data center colocation. Larger colocated wind and solar 
parks, however, will necessitate larger backup battery storage systems, which could escalate costs to the point 
where the overall project cost is prohibitive.

Site access and emergency planning must also be considered during construction of a colocated park. 
Fortunately, once constructed, solar farms, like data centers, need only limited staff to operate and maintain 
them. Building on NPP grounds can be more expensive than building on virgin land. However, these financial 
risks can be mitigated by the certainty that the park’s entire output will be purchased, the lack of major 
interconnection expenses, and the reduced likelihood of delays compared to joining the interconnection queue. 

Regulatory or zoning reviews may also be needed to facilitate such colocation arrangements. According to 
NRC guidelines, "… the reactor licensee has the authority to determine all activities including exclusion or 
removal of personnel and property from the [exclusion] area."40 These regulations also state that "activities 
unrelated to operation of the reactor may be permitted in an exclusion area under appropriate limitations, 
provided that no significant hazards to the public health and safety will result."41 In terms of getting approval 
to build immediately next to an NPP, Talen’s authorization to construct a data center adjacent to Susquehanna 
demonstrates that having the correct zoning permission from the local township is all that is needed to 
proceed.42

39	 "Entergy Completes Sale of Palisades Power Plant to Holtec," press release, Entergy, June 28, 2022, https://www.entergynewsroom.com/
news/entergy-completes-sale-palisades-power-plant-holtec/.

40	 NRC, "§ 100.3 Definitions." Regulations (NRC, 10 CFR), August 29, 2017, https://www.nrc.gov/reading-rm/doc-collections/cfr/part100/
part100-0003.html.

41	 NRC, "§ 100.3 Definitions."
42	 Dan Swinhoe, "AWS Granted 1,600-Acre Rezoning Request, Plans 15-Building Campus at Pennsylvania Nuclear Site," Data Center 

Dynamics, May 30, 2024, https://www.datacenterdynamics.com/en/news/aws-granted-1600-acre-rezoning-request-plans-15-building-
campus-at-pennsylvania-nuclear-site/.	

https://www.entergynewsroom.com/news/entergy-completes-sale-palisades-power-plant-holtec/
https://www.entergynewsroom.com/news/entergy-completes-sale-palisades-power-plant-holtec/
https://www.nrc.gov/reading-rm/doc-collections/cfr/part100/part100-0003.html.
https://www.nrc.gov/reading-rm/doc-collections/cfr/part100/part100-0003.html.
https://www.datacenterdynamics.com/en/news/aws-granted-1600-acre-rezoning-request-plans-15-building-
https://www.datacenterdynamics.com/en/news/aws-granted-1600-acre-rezoning-request-plans-15-building-
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VI.  CONCLUSION 
The escalating power demands of data centers pose significant challenges and opportunities for the US energy 
sector. The general approach of colocating data centers with NPPs has been scrutinized from the perspective 
of resource adequacy. One variation of this theme, colocating data centers with both renewable parks and 
NPPs, allows for the power needs of these centers to be met with reliable and carbon-free electricity, mitigates 
resource adequacy concerns, and permits the buildout of additional renewable generation that bypasses the 
current limitations of the grid. If executed together with the inclusion of significant backup battery storage, 
this strategy can efficiently handle significant future power demands while still facilitating the clean energy 
transition.


