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Executive Summary
The primary headwind for data center expansion is no longer the availability of silicon chips or
land; it is the sheer inability of an under-invested electrical grid to physicalize and transmit power
[1] [2]. Older, traditional power plants are decommissioning faster than new, multi-gigawatt
capacity can be brought online. When overlaid with the unprecedented load from hyperscalers,
this exposes a massive logistical fracture in the U.S. electrical infrastructure.

This report outlines the “grid bottleneck triad,” detailing the transformer crisis, transmission and
distribution (T&D) backlogs, and the rapid shift toward on-site microgrids. We further analyze
how specific structural plays — such as Eaton Corporation, Hubbell Incorporated, Bloom
Energy, and Vertiv Holdings — are capturing institutional capital as the grid chokes under
demand [3] [4].

1. The Surge in Data Center Power Demand
The wave of new data center construction, fueled by surging demand for artificial intelligence
(AI) computing, is on track to more than double the power used by U.S. data centers by 2027.
According to Goldman Sachs Commodities Research, U.S. data center power demand is
forecast to climb from 31 gigawatts (GW) in 2025 to 66 GW in 2027 [5].



This acceleration is substantial, with data centers’ share of total U.S. peak summer power
demand projected to jump to 8.5% in 2027, up from 4.1% in 2025 [5]. However, the reality of
execution is sobering: only about 50 to 60 percent of data center capacity scheduled for the next
one to two years is expected to come online on time, amid delays and cancellations [5].

2. The Three Pillars of the Grid Bottleneck

2.1 The Transformer Crisis and Lead Times

High-voltage transmission lines cannot be stepped down to usable data center voltages without
massive electrical transformers. Due to raw material scarcity — specifically grain-oriented
electrical steel — and a lack of manufacturing capacity, lead times for heavy-duty electrical
transformers have stretched drastically. Wait times have increased from roughly 50 weeks in
2021 to over 160 weeks on average in 2026, with larger generation step-up (GSU) transformers
taking up to 208 weeks, or approximately four years [6].



Investment Implication: Multi-year order backlogs provide massive revenue visibility for niche
grid hardware specialists, but introduce major execution risks for data center developers whose
construction timelines are entirely handcuffed to equipment arrival.

2.2 Transmission and Distribution (T&D) Backlogs

Even if a developer builds a dedicated solar array or contracts a nuclear plant, getting that
energy from point A to point B requires physical transmission lines. The U.S. grid is split
regionally, and interregional transmission capacity is highly constrained.

The interconnection queue — the backlog of generation and storage projects waiting to connect
to the grid — has exploded. As of early 2026, the queue has swelled to approximately 2,600
GW, more than double the entire installed generating capacity of the U.S. power grid, which
stands at roughly 1,200 GW [7]. The median wait time for a project to reach commercial
operation is now approaching five years [7].



2.3 On-Site Microgrids: The Grid Detour

Because waiting for a utility grid hookup is stalling projects by years, hyperscalers are actively
abandoning traditional utility timelines. They are investing heavily in on-site power generation —
behind-the-meter (BTM) “microgrids” — that bypass the centralized network entirely.

By 2030, an estimated 68% of hyperscaler and colocation decision-makers expect on-site power
to be their primary power source, up from just 18% in 2025 [8]. The BTM approach removes the
interconnection queue from the critical path entirely, slashing the time-to-power from an average
of 4 to 7 years down to just 6 to 24 months [14].



2.3.1 The Multi-Billion Dollar Capital Shift

Capital is aggressively flowing into integrated digital and power infrastructure. The scale of
investment has exploded from project-level financing to massive platform-level commitments,
establishing a new asset class at the intersection of AI and energy [15]. By the end of 2025,
developers had announced approximately 48 GW of BTM capacity across the United States
[14].



Major strategic alliances highlight this shift:

KKR and Energy Capital Partners (ECP): Formed a 50 billion USD partnership in 2024 to
develop integrated data center and power generation assets [15].

Google, Intersect Power, and TPG: Formed a 20 billion USD partnership to create
“powered land” with co-located renewable generation [15].

Vantage Data Centers and VoltaGrid: Partnered in 2025 to deploy over 1 GW of on-site
natural gas power generation capacity [15].

2.3.2 BTM Technology Breakdown

The behind-the-meter technology landscape is bifurcated: mature fossil-fueled technologies are
being deployed immediately, while clean firm power technologies are being validated for future
deployment [14].



Natural Gas Turbines: The primary baseload solution for BTM power today. Natural gas

provides the dispatchable, 24⁄7 high-density power necessary for AI training clusters,

accounting for roughly 48% of announced BTM capacity [14].

Solid-Oxide Fuel Cells (SOFC): Companies like Bloom Energy are securing massive
partnerships (such as a 5 billion USD agreement in late 2025) to provide hydrogen-ready,
clean firm power [14].



Solar and Battery Energy Storage Systems (BESS): Hyperscalers are using on-site
renewables as the lowest-cost marginal energy source, pairing them with massive BESS
installations for peak shaving and grid-independent operation [16].

Nuclear Small Modular Reactors (SMRs): Positioned as the long-term solution for “AI
Gigafactories.” Google signed the first corporate SMR power purchase agreement with
Kairos Power in 2025, aiming for late-decade deployment [16].

3. Structural Plays and Market Valuations
Institutional capital is actively flowing into the companies solving or circumventing these
bottlenecks. The “Grid Bottleneck Triad” encompasses three categories: Hardware T&D, On-Site
Generation, and Thermal Efficiency.



3.1 Hardware T&D: Eaton and Hubbell

Companies manufacturing the physical backbone of the grid are experiencing unprecedented
demand.

Eaton Corporation (ETN): Eaton reported a record 2025 full-year revenue of 27.4 billion USD.
In Q1 2026, its Electrical Americas segment saw sales surge 21% year-over-year, driven heavily
by data center and grid upgrade demand [9].

Hubbell Incorporated (HUBB): Hubbell’s Utility Solutions segment reported an 11% increase in
net sales in Q1 2026, reaching 949 million USD, reflecting the intense utility spending on grid
infrastructure [10].

3.2 On-Site Generation: Bloom Energy (BE)

Bloom Energy provides solid-oxide fuel cell systems running on natural gas or hydrogen,
allowing data centers to generate electricity on-site and avoid the utility interconnection line
entirely.

Financial Momentum: Bloom reported a staggering 130.4% year-over-year revenue growth in
Q1 2026, reaching 751.1 million USD. Management raised full-year 2026 revenue guidance to a
range of 3.4 billion to 3.8 billion USD [11].

3.3 Thermal Efficiency: Vertiv Holdings Co (VRT)

Because grid capacity is limited, data centers must maximize the compute power they extract
from every single megawatt. Vertiv sits at the center of this challenge by providing high-density
power systems and advanced liquid cooling required for next-generation AI clusters.



Financial Momentum: Vertiv reported Q1 2026 net sales of 2.65 billion USD, a 30% increase
year-over-year, with its Americas region expanding 44% organically. The company raised its full-
year 2026 revenue guidance to a range of 13.5 billion to 14.0 billion USD [12].



4. Macro Risk Factors
Regulated traditional utilities — such as Southern Company (SO) — are attempting to spend
heavily on capital expenditures to upgrade the grid. Southern Company plans to invest
approximately 63 billion USD over the next five years (2025 to 2029) on grid improvement
projects [13]. However, because their returns are capped by state regulators, they cannot move
at tech-sector speed. The clash between rigid utility regulation and hyper-scale tech timelines
will continue to worsen the supply-demand mismatch through the late 2020s.

Conclusion
The grid infrastructure bottleneck is the defining constraint of the AI era. For investors, the most
actionable opportunities lie not just in the silicon chips powering AI, but in the physical
infrastructure required to turn those chips on. Companies facilitating power transmission (Eaton,
Hubbell), enabling grid bypass (Bloom Energy), and maximizing power efficiency (Vertiv)
represent the critical picks-and-shovels play of this structural shift.
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