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TO: Newsletter Subscribers

FROM: IU Research Team

DATE: May 20, 2026

SUBJECT: The Uranium Bottleneck and the AI Data Center Grid Shock

Dear Investor,

We are pleased to present our latest deep-dive research report, designed to map out the collisions happening between global

commodity markets, shifting geopolitics, and advanced technology. This analysis evaluates a fundamental truth: it is

physically impossible to meet the massive energy demands of AI data centers under our current Western nuclear

fuel system.

Wall Street has fallen in love with the clean energy hype, but the market is completely misjudging the real-world bottlenecks

of the nuclear supply chain. It's not enough to just dig uranium out of the ground — turning raw rock into reactor-ready fuel is

a specialized, geopolitical obstacle course. This report cuts through the stock-market noise to explain why raw uranium prices

don't tell the whole story, how the ban on Russian processing is quietly squeezing the West, and why the next-gen reactors

tech giants are banking on are still years away from actually turning the lights on.

We trust this intelligence provides your portfolio with predictive clarity and an institutional edge as these macro dynamics

unfold over the coming decade.

Sincerely,

IU Research Team

Intermarket Universe
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PART I THE AI BASELOAD CONUNDRUM AND THE NUCLEAR PIVOT

Every major technology company on the planet is racing to build AI infrastructure at a scale the grid was never designed to

support — and the fuel cycle standing between that ambition and the electricity it demands is about to become one of the

most consequential chokepoints in the global economy.

The energy consumption of global data centers is projected to approach 1,050 TWh by 2026. If data centers were classified

as a nation, this level of consumption would render them the fifth-largest energy consumer globally, positioned between

Japan and Russia. Institutional projections from the IEA and Deloitte indicate a doubling of this demand by 2030, with

base-case forecasts climbing to 945–1,065 TWh and high-growth scenarios exceeding 1,200 TWh by 2035.

Goldman Sachs forecasts a 160% to 165% increase in power demand capacity by 2030, with AI

workloads contributing an additional 200 TWh globally by the end of the decade.

The Physics of AI Energy Intensity

This energy intensity is driven by the physics of AI infrastructure. While a standard data center can consume as much

electricity as 100,000 households, next-generation hyperscale campuses currently under construction require up to 20 times

that amount. Training a single frontier model requires thousands of high-performance chips to run continuously for weeks or

months, consuming gigawatt-hours of electricity.

AI Energy Consumption Benchmarks —
Workload Energy Equivalent

GPT-4 Training Run (2023) ~50 GWh Annual consumption of 40,000 U.S. households

Single Advanced Gen-AI Query (2024) 2.9 Wh ~10× a conventional Google search (0.3 Wh)

Inference Workloads (% of AI compute) 80–90% Projected 30% annual growth

Next-Gen Hyperscale Campus
~2,000
MWh/day 20× standard data center

Geographic Grid Stress Points

The geographical concentration of AI facilities threatens local grid stability. Data centers are projected to consume 42% of

local power in Frankfurt and nearly 80% in Dublin by 2030. In the United States, data center energy usage is expected to

rise from 176 TWh in 2023 (4.4% of total U.S. electricity) to between 325 and 580 TWh (6.7% to 12.0%) by 2028.

Geography 2023 Baseline 2028/2030 Projection Grid Share

United States (total) 176 TWh 325–580 TWh (2028) 6.7–12.0% of U.S. grid

Frankfurt, Germany — 42% of local grid (2030) Critical threshold

Dublin, Ireland — ~80% of local grid (2030) Near-saturation

Global Data Centers — ~1,050 TWh (2026) #5 nation-equivalent

The Nuclear Pivot. Because AI workloads require constant, zero-emission baseload power, technology companies are

pivoting hard toward nuclear — the only energy source with a capacity factor exceeding 95%. Hyperscalers are signing

long-term Power Purchase Agreements and exploring Small Modular Reactors co-located directly on data center campuses.
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PART II REACTOR DEPLOYMENT TIMELINES AND TECH GIANT STRATEGIES

Small Modular Reactors are defined as nuclear fission reactors with an electrical output below 300 MWe per unit,

designed to transfer economies of scale from facility size to standardized, volume production of reactor units.

Conventional large-scale reactors generate between 550 MWe and 1,500 MWe per unit.

SMR Advantages vs. Conventional Nuclear

SMR advocates emphasize that factory-assembled components can be shipped via road or rail and assembled on-site to

reduce construction times to 24–36 months, compared to the 5–10 years required for conventional plants. This modularity,

combined with passive safety systems and the ability to deploy incrementally, makes SMRs theoretically ideal for co-location

with data center campuses requiring reliable, dispatchable power.

Tech Giant Nuclear Commitments

Company Nuclear Strategy Target Capacity Timeline

Microsoft
PPA with Constellation (Three Mile Island
restart) 835 MWe 2024–2028

Amazon (AWS)
X-energy SMR agreement; data center
PPAs Multiple SMR units 2030+

Google Kairos Power SMR fleet commitment
500 MWe (6–7
units) 2030–2035

Meta Nuclear RFP issued for 1–4 GW capacity 1,000–4,000 MWe TBD

Oracle
Campus-scale SMR planning for AI
infrastructure 1,000–3,000 MWe 2034+

Key Risk: The gap between corporate nuclear commitments and actual grid-connected capacity

is measured in decades, not years. No U.S. SMR design has yet completed NRC licensing and

commenced commercial operations. The first commercial SMR deployment in the West is not

expected before 2030 at the earliest.
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PART III THE URANIUM SUPPLY CHAIN: FROM MINE TO REACTOR

Raw uranium prices are a misleading proxy for nuclear fuel availability. The journey from uranium ore to

reactor-ready fuel assemblies involves four distinct, capital-intensive industrial stages — each with its own

geographic concentrations, capacity constraints, and geopolitical vulnerabilities.

The Four-Stage Fuel Cycle

Stage Process Key Producers Western Capacity

1. Mining &
Milling

Uranium ore → U3O8
(yellowcake)

Kazakhstan (43%), Canada,
Namibia, Uzbekistan Adequate near-term

2. Conversion
U3O8 → UF6 (uranium
hexafluoride)

Cameco (Canada), Orano
(France), Rosatom (Russia) TIGHT — limited surge capacity

3. Enrichment
Low-enriched UF6 (LEU) for
light-water reactors

Urenco, Orano, USEC/Centrus,
Rosatom (TENEX)

CONSTRAINED — Russia = 35-40%
global SWU

4. Fuel
Fabrication

Enriched UF6 → fuel rod
assemblies

Westinghouse, Framatome, TVEL
(Russia) Adequate for LWRs; strained for HALEU

The critical vulnerability lies at stages 2 and 3. Western conversion and enrichment capacity has been systematically

under-invested for two decades, as cheap Russian processing services — delivered through Rosatom's TENEX subsidiary —

dominated the global market. The 2023 U.S. ban on Russian uranium imports has exposed this structural dependency with

no short-term Western fix available.

Global Uranium Mining Output (2024 Estimates)

Country Production (tU) Global Share (%) Key Producers

Kazakhstan ~22,000 43% Kazatomprom (state)

Canada ~7,400 14% Cameco (McArthur River, Cigar Lake)

Namibia ~5,600 11% Paladin, Orano

Uzbekistan ~3,500 7% Navoi Mining (state)

Russia ~2,900 6% ARMZ/Uranium One

Niger ~2,500 5% Orano (disrupted post-coup)

Australia ~4,100 8% BHP (Olympic Dam)

Other ~3,000 6% Multiple
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PART IV HALEU SCARCITY AND THE RUSSIAN PROCESSING DEPENDENCY

High-Assay Low-Enriched Uranium (HALEU) is enriched to between 5% and 19.75% U-235, compared to the

3–5% enrichment of standard light-water reactor fuel. HALEU is the critical fuel type required by virtually all

next-generation reactor designs — including the SMRs that technology companies are depending on to power

their AI campuses.

The HALEU Problem

As of 2026, Russia's Rosatom is essentially the only commercial-scale producer of HALEU globally. The United States

has no operational commercial HALEU enrichment facility. The DOE's HALEU Availability Program, backed by congressional

appropriations under the ADVANCE Act, is working with Centrus Energy to establish a small-scale cascade at the Paducah,

Kentucky facility — but commercial-scale output remains years away.

Without a domestic HALEU supply chain, every advanced reactor design being marketed to tech

giants — from TerraPower's Natrium to X-energy's Xe-100 — has a fuel supply problem that

cannot be solved by writing a check. Physical enrichment infrastructure requires 5–10 years and

billions in capital to bring online.

HALEU Demand vs. Supply Timeline

Year
Projected HALEU Demand
(MTU) Available Western Supply Supply Gap

2026
~1–2 MTU (DOE demo
projects) Centrus demo cascade only Effectively 100%

2028 ~5–10 MTU (first SMR builds) Limited Centrus + allied enrichers Severe

2030
~20–50 MTU (commercial
SMR ramp)

Urenco/Centrus expansion IF
funded Material

2033
~80–150 MTU (multi-GW
SMR fleet) Best-case partial domestic supply Significant

2036
~200–400 MTU (full AI grid
demand)

Uncertain; depends on
investment Uncertain
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The Russian Enrichment Ban: Cascading Effects

The Prohibiting Russian Uranium Imports Act (signed May 2024) bans imports of Russian uranium products with a phased

implementation through 2028. The immediate effect has been to tighten the global enrichment market, driving Separative

Work Unit (SWU) prices sharply higher. Russia's TENEX accounted for approximately 35–40% of global uranium enrichment

services — a market share that cannot be replaced quickly.

Impact Category Short-Term (2024–2026) Medium-Term (2027–2030)

SWU Prices
Rising — spot SWU above
$170/SWU in 2024 Structurally elevated, 2× pre-ban levels

Enrichment Capacity Western utilization >95% Critical; Urenco/Orano at capacity

HALEU Supply Near-zero ex-Russia Centrus/DOE demo-scale only

Conversion (UF6) Cameco/Orano bottleneck emerging New capacity needed; 3–5 year buildout

Utility Fuel Costs +15–25% embedded cost increases Pass-through to power consumers
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PART V SMR COMMERCIAL REALITY: TIMELINES AND CONSTRAINTS

The SMR narrative adopted by Wall Street and tech sector investor relations departments consistently

underweights the regulatory, supply chain, and fuel availability constraints that govern actual deployment

timelines. A realistic assessment of the SMR landscape reveals a technology sector still in early commercial

demonstration phase.

Leading SMR Programs: Status and Timeline (2026)

Developer Design Output NRC Status
Earliest
Operation Fuel Type

NuScale Power VOYGR
77
MWe/module

Design certified (2022);
project cancelled

TBD — next
customer LEU (<5%)

TerraPower Natrium 345 MWe
Construction permit
pending

~2030
(Kemmerer,
WY) HALEU (10–19.75%)

X-energy Xe-100
80
MWe/module Pre-application phase ~2031–2033 HALEU (15.5%)

Kairos Power KP-FHR 140 MWe
Construction permit
issued (2023)

~2031
(Google PPA) HALEU (19.75%)

GE Hitachi BWRX-300 300 MWe
NRC pre-licensing;
Canadian licensing ~2033–2034 LEU (<5%)

Westinghouse AP300 300 MWe Preliminary engagement ~2035+ LEU (<5%)

Structural Barriers to Rapid Deployment

– Regulatory Timeline: NRC design certification and construction permit processes typically require 7–12 years from initial

application to operational approval, even with streamlined review processes.

– HALEU Supply Chain: Designs requiring HALEU — including the most advanced and commercially attractive SMR

concepts — cannot scale without a domestic enrichment infrastructure that does not yet exist.

– First-of-a-Kind (FOAK) Cost Risk: Historical nuclear construction projects have suffered 2–5× cost overruns relative to

initial estimates. SMR proponents assume factory learning curves that have never been demonstrated at scale.

– Grid Interconnection: Connecting new nuclear capacity to transmission infrastructure involves multi-year utility

coordination, environmental review, and capital investment — independent of reactor construction timelines.

– Workforce Constraints: The U.S. nuclear construction workforce has atrophied significantly since the 1980s build cycle.

Skilled nuclear trades — welders, pipefitters, QA inspectors — represent a training pipeline bottleneck.
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PART VI ENERGY DEMAND PROJECTIONS AND THE GAP ANALYSIS

Synthesizing the AI energy demand trajectory against realistic nuclear supply additions reveals a structural gap

that cannot be bridged by the current pace of SMR development and fuel cycle investment.

U.S. AI Data Center Power Demand vs. Nuclear Capacity Additions

Year
U.S. AI Data Center
Demand

New Nuclear Online
(Realistic) Gap vs. Demand Alternative Sources

2025 ~200 TWh ~0 TWh (restarts only) ~200 TWh Gas, coal extension, solar

2026 ~280 TWh ~5–8 TWh (Holtec / TMI restart) ~270 TWh Gas peakers, PPAs

2028 ~400 TWh ~15–25 TWh (first SMR demos) ~375 TWh Primarily fossil + renewables

2030 ~520 TWh
~30–60 TWh (Google/Amazon
SMRs) ~460 TWh Grid stress scenario

2033 ~680 TWh ~80–150 TWh (SMR ramp) ~530 TWh Significant fossil backstop

2036 ~850 TWh ~180–300 TWh (best case) ~550 TWh Structural gap remains

The PJM capacity auction for 2025–2026 saw costs increase by over $9 billion year-over-year —

a direct signal that grid operators are already pricing in data center demand growth against

stagnant baseload capacity additions. This is the pre-shock phase. The structural gap

compounds as AI workloads accelerate through 2030.

Capacity Factor Reality Check

Energy Source
Capacity
Factor

Baseload
Suitable?

CO2 Intensity AI Fit Rating

Nuclear (LWR) >95% Yes — optimal ~12 g CO2/kWh EXCELLENT

Natural Gas (CCGT) 55–65%
Yes —
dispatchable

~490 g CO2/kWh GOOD (carbon exposure)

Solar (utility) 25–30% No — intermittent ~20–40 g CO2/kWh POOR

Wind (onshore) 30–40% No — intermittent ~7–15 g CO2/kWh POOR

Coal 55–70% Yes — but retiring ~820 g CO2/kWh UNACCEPTABLE (ESG failure)

SMR (advanced)
>90%
(projected)

Yes — if deployed ~12 g CO2/kWh EXCELLENT (pending fuel)
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PART VII INVESTMENT IMPLICATIONS AND WATCHLIST

The structural analysis presented in this report points to a multi-year investment thesis spanning uranium mining,

conversion, enrichment, fuel fabrication, and reactor construction services. The market is currently pricing

uranium equities primarily on spot uranium price — missing the value embedded in the mid-stream fuel cycle and

the scarcity premium on HALEU-capable enrichment.

Sector Watchlist: Key Publicly Traded Names

Ticke
r Company Sector Position Key Catalyst Risk Factor

CCJ Cameco Corporation
Mining + Conversion
(UF6)

Long-term utility contracts;
Westinghouse JV Uranium spot price volatility

LEU Centrus Energy
U.S. HALEU enrichment
pioneer

DOE HALEU program funding;
demo cascade

Single-facility concentration;
government dependency

NXE NexGen Energy
Athabasca Basin; Arrow
deposit

Production decision; one of
world's largest undeveloped
deposits Timeline / permitting risk

DNN Denison Mines Wheeler River ISR project
Construction start; off-take
agreements ISR technology execution risk

Sector Watchlist (continued)

Ticke
r Company Sector Position Key Catalyst Risk Factor

BWX
T BWX Technologies

Nuclear components +
fuel services

SMR fuel fabrication; naval
contracts

Classified contract
dependency

SMR NuScale Power SMR developer (VOYGR)
New utility partnerships
post-UAMPS cancellation

Project execution; HALEU-free
design

URA
Global X Uranium
ETF

Basket exposure to
uranium sector Broad uranium bull market

Diversified — index
construction risk

URN
M

Sprott Uranium Miners
ETF Pure-play uranium mining Spot price leverage

Concentrated in miners; no
mid-stream
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Thematic Investment Framework

– Tier 1 — Highest Conviction: Uranium conversion and enrichment capacity. Cameco (CCJ) and Centrus (LEU) sit at the

chokepoint of the fuel cycle. HALEU scarcity provides Centrus with a near-monopoly position in the U.S. advanced

reactor fuel supply chain.

– Tier 2 — Supply-Side Fundamentals: High-grade uranium mining with long-term utility offtake. NexGen (NXE) and

Denison (DNN) represent the next tier of Western production capacity that will be required as Russian supply is

progressively excluded from Western utility contracts.

– Tier 3 — Infrastructure Optionality: SMR developers and nuclear component manufacturers (BWXT) that capture value

from the physical buildout — regardless of which specific SMR design wins the commercial race. These names benefit

from the multi-decade capital deployment cycle.

– Macro Hedge: A sustained gap between AI power demand and clean baseload supply is structurally bullish for natural

gas infrastructure (pipelines, LNG, CCGT operators) through at least 2032. The fossil backstop is not going away on the

timeline markets currently imply.

Bottom Line: The uranium bottleneck is a multi-stage supply chain problem, not a simple spot price trade.

The AI energy demand surge is structural and growing faster than any clean baseload solution can

realistically address before 2032. The market is underpricing mid-stream fuel cycle scarcity and

overestimating SMR deployment speed. Portfolio positioning should reflect the decade-long horizon of

this structural transition.
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PART VIII GEOPOLITICAL RISK MATRIX: SUPPLY CHAIN FAULT LINES

The uranium fuel cycle is among the most geopolitically concentrated commodity supply chains in the global

economy. At every stage — mining, conversion, enrichment, and fabrication — one or two nation-states

command structural leverage over Western reactor operators. Understanding these fault lines is prerequisite to

any credible investment or policy thesis in the nuclear sector.

Stage-by-Stage Geopolitical Risk Assessment

Supply Stage Dominant Actor(s)
Western
Dependency Disruption Scenario Severity

Recovery
Timeline

Mining (U3O8)
Kazakhstan (43%),
Canada (14%)

Moderate —
diversified sources

Kazatomprom
production cut or export
restriction Medium

2–4 years (new
mines)

Conversion
(UF6)

Cameco (CAN), Orano
(FRA), Rosatom (RUS)

High — 3 Western
players, thin spare
capacity

Cameco or Orano
outage; Russian
exclusion High

3–5 years (new
capacity)

Enrichment
(SWU)

Russia (TENEX)
~35–40%, Urenco
~30%, Orano ~10%

Critical — post-ban
market is tight

Geopolitical escalation;
further Russian export
bans Critical 5–10 years

HALEU
Enrichment Russia (near-monopoly)

Near-total
dependency

Sanctions expansion;
Rosatom export halt

Existentia
l for
advanced
reactors 7–12 years

Fuel
Fabrication
(LWR)

Westinghouse (US),
Framatome (FRA),
TVEL (RUS)

Moderate — Western
capacity exists

TVEL loss (already
replaced in EU)

Medium-L
ow 1–2 years

Fuel
Fabrication
(HALEU)

No Western
commercial-scale
producer

Total dependency on
Russia or DOE demo

Any disruption halts
advanced reactor
program Critical 8–15 years

Reactor
Components

South Korea, Japan,
France, US

Low — competitive
market

Trade restrictions; tariff
escalation

Low-Medi
um 1–3 years
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Niger and the African Uranium Disruption

The July 2023 military coup in Niger — which holds the world's seventh-largest uranium reserves and supplies approximately

5% of global output — demonstrated how quickly African supply can be withdrawn from Western markets. Orano's Somair

and Cominak operations were disrupted, and the junta's pivot toward Russia illustrated the geopolitical fault line running

through Francophone Africa's uranium belt.

Kazakhstan presents a different but equally consequential risk. Kazatomprom — the state-owned producer controlling 43% of

global supply — operates in a country with deep historical and infrastructure ties to Russia. The Druzhba pipeline analogy is

instructive: dependence on a single transit corridor creates structural leverage for the host nation regardless of contractual

protections.

Geopolitical Risk Heat Map: Probability × Impact (2026–2030)

Risk Event Probability (2026–30) Market Impact Portfolio Implication

Kazakhstan export restriction /
nationalization pressure Low–Medium (15–25%)

Severe — +40–70% spot
U3O8

Long CCJ, NXE as alternative
supply

Russian HALEU export halt
(sanctions escalation) Medium (25–35%)

Existential for
HALEU-dependent SMR
programs

Delays all advanced reactor
timelines 3–5 yrs

Niger / Sahel uranium belt further
instability Medium–High (35–50%)

Moderate — 5% global supply
at risk

Orano revenue impact; spot
tightening

U.S. / European enrichment
capacity build fails to scale High (55–70%)

Severe SWU price escalation;
utility fuel cost surge

Long LEU, Centrus-adjacent
investments

SMR licensing timeline slippage
beyond 2032 High (60–75%)

Natural gas infrastructure
extended demand

Long gas pipeline/LNG
infrastructure names

China secures long-term
Kazakh/African offtake Medium–High (40–55%)

Western utilities face spot
price competition

Accelerates urgency for domestic
production
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PART IX COMPANY DEEP-DIVE PROFILES: KEY NAMES TO WATCH

The following profiles provide fundamental context on the five most structurally significant publicly traded names

in the uranium and advanced nuclear fuel cycle — evaluated through the lens of the bottleneck thesis developed

in this report.

CAMECO CORPORATION (CCJ — NYSE / CCO — TSX)

The Western Uranium Anchor

Cameco is the largest publicly traded uranium producer in the Western world, operating the Tier 1 McArthur River/Key Lake

and Cigar Lake mines in Saskatchewan's Athabasca Basin — the highest-grade uranium district on earth. Its 2023 acquisition

of a 49% stake in Westinghouse Electric (alongside Brookfield Asset Management) fundamentally transformed Cameco from

a pure-play miner into a vertically integrated nuclear fuel cycle company, adding conversion, fuel fabrication, and reactor

services to its upstream mining base.

Cameco's long-term contract book — with multi-year utility agreements locked in at prices well above historical averages —

provides revenue predictability while preserving spot price optionality on uncontracted pounds. The company's conversion

facility at Port Hope, Ontario is one of only three significant Western UF6 conversion facilities globally, giving it structural

mid-stream leverage as Russian conversion services are progressively excluded from Western markets.

Metric Detail

Annual Production Capacity ~18 million lbs U3O8 (McArthur River + Cigar Lake combined nameplate)

Proved + Probable Reserves ~463 million lbs U3O8 (Athabasca Basin)

Westinghouse Stake 49% (JV with Brookfield); adds ~$600M+ annual revenue contribution

Long-Term Contract Exposure ~70–75% of near-term production contracted; avg. realized price >$55/lb

Conversion Capacity (Port
Hope) ~12,500 tU/yr UF6 — critical Western chokepoint asset

Primary Investment Thesis Mining + conversion + Westinghouse integration = full fuel cycle leverage

Key Risk Spot uranium price correction; production cost inflation at Athabasca operations
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CENTRUS ENERGY CORP (LEU — NYSE American)

The HALEU Monopoly Play

Centrus occupies a unique and structurally irreplaceable position in the U.S. advanced nuclear fuel supply chain. As the only

U.S.-owned, NRC-licensed uranium enrichment company, Centrus operates the American Centrifuge Plant (ACP) in Piketon,

Ohio — the only facility in the United States capable of producing HALEU at any scale. The company's 16-centrifuge demo

cascade, funded under a DOE cost-share contract, began producing HALEU in 2023 and represents the nation's entire

domestic advanced fuel production infrastructure.

The investment thesis is built on a near-monopoly position with an explicitly government-backed mandate. DOE's HALEU

Availability Program, funded under the ADVANCE Act and subsequent appropriations, is designed to make Centrus the

anchor supplier for the U.S. advanced reactor fleet. Scaling from the current demo cascade to commercial production

requires congressional funding and DOE contract expansion — creating both a catalyst path and a binary risk around political

support.

Metric Detail

HALEU Production (Demo
Cascade) ~20 kg/yr at 19.75% enrichment (Piketon, OH) — commercial scale requires 10,000× expansion

DOE Contract Value ~$150M+ in HALEU Availability Program funding (FY2022–FY2025 appropriations)

SWU Revenue (Legacy) Long-term SWU purchase contracts with U.S. utilities — declining base, transitioning to HALEU

NRC License Only U.S.-owned entity with NRC license to enrich uranium to HALEU grade

Market Cap Context Small-cap; highly leveraged to DOE program continuation and congressional appropriations

Primary Investment Thesis
HALEU monopoly position in world's largest nuclear market; essential to every advanced U.S.
reactor

Key Risk Congressional funding discontinuity; DOE contract structure; single-facility execution risk

NEXGEN ENERGY (NXE — NYSE / NXE — TSX)

The Next Athabasca Giant

NexGen's Arrow deposit in the southwestern Athabasca Basin is one of the largest undeveloped uranium deposits in the

world, with indicated resources exceeding 256 million pounds U3O8 at a grade of 3.1% — roughly 100× the global average

mine grade. Arrow is designed as a low-cost, high-grade, long-life mine that would make NexGen a top-three global uranium

producer upon reaching full production. The project received its federal environmental assessment approval in January 2024,

with provincial permits advancing through 2025–2026.

NexGen represents the clearest pure-play exposure to a new Tier 1 Western uranium mine entering production — a category

of asset with essentially no current pipeline globally. The combination of scale, grade, and jurisdiction (Saskatchewan)

provides institutional-quality exposure to the uranium bull market without conversion or enrichment complexity.

Metric Detail
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Arrow Deposit (Indicated) ~256M lbs U3O8 at 3.1% avg. grade — top-5 global uranium deposit

Projected Production Rate ~29M lbs/yr at plateau — would represent ~5% of current global supply

All-In Sustaining Cost
(Projected) ~$3.55–$5.00/lb U3O8 — among lowest globally

Federal EA Approval January 2024 — key de-risking milestone achieved

Production Target ~2029–2031 (subject to provincial permits and construction schedule)

Primary Investment Thesis Largest undeveloped Athabasca deposit; pure-play mine development leverage

Key Risk Construction and permitting timeline execution; uranium price sensitivity to capex threshold

BWX TECHNOLOGIES (BWXT — NYSE)

The Nuclear Infrastructure Compounder

BWX Technologies is the dominant U.S. manufacturer of naval nuclear reactor components and a critical supplier to the

civilian nuclear fuel cycle. BWXT manufactures fuel assemblies for research and test reactors, operates nuclear component

facilities under DOE and DOD contracts, and is positioned as a primary supplier for SMR fuel fabrication as the advanced

reactor market develops. The company's near-monopoly on naval nuclear propulsion components provides a durable,

classified-contract revenue base that is largely insulated from uranium price cycles and regulatory timelines.

BWXT's SMR and advanced reactor positioning is an optionality layer on top of a stable defense business. As the only U.S.

manufacturer with the precision manufacturing capabilities, quality assurance infrastructure, and NRC-cleared workforce to

produce HALEU-grade fuel assemblies, BWXT sits at the intersection of every advanced reactor program currently under

development.

Metric Detail

Revenue Mix (FY2025 est.) ~70% Government Operations (naval / DOE); ~30% Commercial Operations

Naval Reactor Position Sole-source manufacturer of naval nuclear reactor components for U.S. Navy (submarines, CVN)

Advanced Reactor Fuel TRISO fuel production capability; HALEU fuel fabrication development contracts

DOE Contract Portfolio Hanford, Y-12, NNSS site management and component supply

SMR Catalyst Fuel supply agreements with TerraPower (Natrium), X-energy (Xe-100), and DOE programs

Primary Investment Thesis Defense base provides valuation floor; SMR/advanced reactor optionality is multi-decade upside

Key Risk Classified contract dependency; SMR deployment delays reduce optionality value
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PART X POLICY AND REGULATORY TIMELINE: THE LEGISLATIVE BACKSTORY

The uranium bottleneck did not emerge from market forces alone — it was shaped by decades of policy neglect,

a single period of deliberate outsourcing to Russia, and a now-urgent legislative reversal. Understanding the

policy timeline is essential for correctly sizing the duration and depth of the supply constraint.

Key Legislative and Regulatory Milestones

Date Event Impact on Fuel Cycle

1992–2008
U.S.–Russia HEU Agreement
('Megatons to Megawatts')

500 tonnes Soviet HEU downblended to LEU — suppressed uranium
prices for 15 years; deferred domestic enrichment investment

2008–2013
USEC / Paducah enrichment plant
closure

Last U.S.-owned gaseous diffusion enrichment plant closed; domestic
enrichment capacity effectively eliminated

2019
Section 232 uranium investigation;
Working Group on U.S. Uranium

Identified structural dependency; recommended 25% domestic
procurement quota — never implemented

2020
DOE HALEU Availability Program
initiated

First federal acknowledgment of HALEU supply gap; Centrus selected for
ACP demo cascade contract

2022
CHIPS and Science Act; Inflation
Reduction Act nuclear provisions

PTC for existing nuclear plants ($15/MWh); advanced nuclear R&D;
funding; accelerated NRC licensing timelines

Oct 2023
Centrus HALEU demo cascade first
production

First domestic HALEU production in U.S. history — 20kg demo batch at
19.75% enrichment

Jan 2024
NexGen Arrow deposit receives
Canadian federal EA approval

Largest undeveloped Western uranium deposit cleared for construction
permitting

May 2024
Prohibiting Russian Uranium Imports
Act signed into law

Phase-out of Russian uranium imports 2024–2028; waivers available for
fuel security emergencies

Jul 2024

ADVANCE Act signed (Accelerating
Deployment of Versatile, Advanced
Nuclear for Clean Energy)

NRC fee reduction, streamlined licensing for advanced reactors, workforce
provisions, international export facilitation

2025

DOE awards SMR demonstration
contracts (TerraPower Natrium,
X-energy Xe-100)

Cost-share construction funding for first two U.S. advanced commercial
SMR demonstrations

2026
(ongoing)

NRC SMR design reviews; Kairos
construction permit implementation

Kairos Power CP issued; construction underway for Google-backed
demonstration unit in Tennessee
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NRC Licensing: The Structural Pacing Variable

The Nuclear Regulatory Commission's review process remains the single largest determinable pacing variable in U.S.

nuclear deployment — independent of fuel supply, construction costs, or market conditions. The ADVANCE Act introduced

meaningful reforms: reduced fees for small developers, new pre-application engagement requirements, staffing increases,

and international licensing recognition agreements with Canada and the UK. However, NRC staff resources remain strained,

and no SMR design has yet completed the full design certification process for a Gen IV or HALEU-fueled reactor concept.

International Policy Comparison

Jurisdiction Policy Stance Key Initiatives Enrichment Capacity

United States

Pro-nuclear
resurgence; SMR
deployment push

ADVANCE Act, IRA PTCs,
DOE HALEU program Centrus demo only; Urenco USA (LEU)

United
Kingdom

Net Zero Nuclear;
GBN established

Rolls-Royce SMR program;
Wylfa newbuild Urenco Capenhurst (LEU) — no HALEU

France

Nucléaire
Renaissance; 6 new
EPR2 plants planned

EDF EPR2 build program;
Framatome HALEU R&D; Orano Georges Besse II (LEU) — HALEU limited

Canada

SMR Action Plan; four
reactor vendors
selected

OPG/ARC/Moltex/X-energy
agreements; provincial support None — relies on imported enrichment

Japan

Reactor restart
program; SMR
interest

9+ reactors restarted
post-Fukushima; SMR
feasibility studies Minimal — imports all enrichment services

China

Aggressive build
program — 150+
reactors by 2035

CAP1400, HTR-PM (HTGR),
CFR-600 fast reactor CNNC domestic enrichment — independent

Russia
Rosatom global export
expansion

VVER exports to 20+ countries;
Rosatom HALEU monopoly

TENEX — world's largest enricher (~35% global
SWU)

Policy Thesis: The legislative trajectory in the U.S. and allied nations is unambiguously

pro-nuclear — but policy intent and physical infrastructure operate on different clocks. Laws can

be passed in months; enrichment centrifuge cascades require years to fabricate, install, and

validate. The gap between the political clock and the engineering clock is the duration of the

investment opportunity.
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PART XI MACRO THESIS AND CONCLUSION

The Uranium Bottleneck and the AI Data Center Grid Shock represent two independently powerful structural

forces that are now colliding in a single decade-long window. Neither trend is speculative at this point — both are

measurable in current capital expenditure commitments, grid data, government contracts, and reactor

construction schedules. What remains underappreciated by the market is the precise nature and duration of the

collision.

The Three-Layer Thesis

Layer 1 Demand Shock Layer 2 Supply Bottleneck Layer 3 Policy Gap

AI workloads are growing at 30%+

annually. Data centers will require 50

GW of new U.S. capacity by 2028. The

only credible clean baseload solution is

nuclear. Technology companies have

committed billions to secure nuclear

power. Demand is not theoretical — it is

locked in via PPAs and campus

construction budgets.

The West cannot manufacture enough

HALEU to fuel the reactors it is building.

Conversion and enrichment capacity

cannot be doubled in under five years.

Russia holds structural leverage over

the advanced fuel cycle that a single act

of Congress cannot eliminate. The

supply chain bottleneck will persist

regardless of how many SMR PPAs are

signed.

U.S. policy has identified the problem

and begun allocating capital toward

solutions — but at a scale and pace that

is mismatched with the urgency of the

demand shock. HALEU program

funding is in the tens of millions; the

infrastructure gap requires billions. The

policy clock and the engineering clock

are running at different speeds.

Scenario Analysis: Three Paths to 2036

Scenario
Probabili
ty Key Assumptions

Uranium Price
Implication

SMR Fleet
Size (2036) Portfolio Signal

Base Case:
'Managed
Scarcity' 50%

HALEU program scales slowly;
2–3 SMRs online by 2033; gas
fills gap; Russian ban holds;
Kazakh supply stable

$85–$115/lb U3O8
(sustained elevated)

3–8 GW
(demo + early
commercial)

Long CCJ, LEU,
NXE; overweight
mid-stream;
modest SMR
developer
exposure

Bull Case:
'Nuclear
Acceleration' 25%

Congress funds $5B+ HALEU
program; ADVANCE Act
accelerates licensing; 5–8 SMRs
online by 2033; allied enrichment
capacity scales

$120–$180/lb U3O8
(supply tightens
further under
demand surge)

8–20 GW
(meaningful
commercial
fleet)

Full sector
allocation; LEU
re-rates
significantly;
BWXT and fuel
fabricators
outperform

Bear Case:
'Technology
Substitution' 25%

Breakthrough in long-duration
storage; massive solar/battery
build displaces nuclear need;
SMR cost overruns destroy
demand; policy reversal

$45–$65/lb U3O8
(demand narrative
collapses)

<3 GW (demo
programs
only)

Reduce uranium
equities; rotate to
storage/grid
infrastructure
names
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The Decade Map: Key Inflection Points to Monitor

Timeframe Watch For Bullish Signal Bearish Signal

H2 2026

DOE HALEU contract
expansion announcement;
Centrus cascade scale
decision

Multi-year,
multi-hundred-million-dollar
DOE HALEU contract awarded

Program funding cut; cascade scale-up
deferred

2027

TerraPower Natrium
construction progress;
HALEU fuel delivery schedule

On-schedule construction at
Kemmerer; HALEU fuel delivery
confirmed

Construction pause; HALEU fuel unavailability
reported

2028

Russian uranium import ban
full implementation; SWU
market stress

Western enrichment capacity
additions announced; SWU
prices stabilize

Waiver extensions granted; effective ban
softened

2029–2030

First Google/Amazon SMR
capacity commitments
approach delivery

Kairos Power demo unit
achieves first criticality

Kairos timeline slippage to 2032+; cost
escalation disclosed

2031–2033

Commercial SMR fleet scale
decisions by tech
hyperscalers

Multiple utility/hyperscaler SMR
orders placed; HALEU supply
secured

Hyperscalers revert to gas/renewables; SMR
economics uncompetitive

2034–2036

U.S. enrichment
independence target; full
SMR commercial market

Domestic SWU capacity covers
>50% of U.S. needs; HALEU
market functions

Russia re-entry into Western fuel market;
enrichment economics collapse
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Closing Statement

The artificial intelligence infrastructure buildout is the defining capital allocation event of the current decade. Its energy

demands are not aspirational — they are already appearing in grid operator capacity auctions, utility planning documents,

and hyperscaler balance sheets. The nuclear pivot is the rational response to those demands, and it is already underway in

the form of SMR commitments, reactor restarts, and legislative action.

What the market has not fully priced is the physical reality that sits between nuclear intent and nuclear delivery: the

conversion bottleneck, the HALEU monopoly, the licensing timeline, the workforce gap, and the cost overrun history of

first-of-a-kind nuclear construction. Each of these is a real constraint operating on a multi-year timescale. None of them can

be resolved by issuing equity or signing a letter of intent.

The investment opportunity embedded in this structural collision is not a trade — it is a decade-long positioning thesis that

rewards investors who understand the fuel cycle in its entirety, not merely the portion that generates the most headline

coverage. The chokepoints — conversion, enrichment, HALEU — are where value will accrue. The patient investor who

maps the supply chain from mine to reactor, understands the geopolitical dependencies at each stage, and sizes positions

against realistic deployment timelines will be better positioned than the consensus bet on uranium spot price alone.

IU RESEARCH
VERDICT

STRUCTURAL LONG — Uranium mid-stream (conversion + enrichment) and HALEU supply

chain. LONG-DURATION THESIS — Advanced reactor component and fuel fabrication

infrastructure. MONITOR — SMR deployment timelines as the primary pacing variable for the full

thesis.
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