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      Summary: Executive Decision Brief 

For decades U.S. electricity demand barely rose at 0.1% per year, but it now grows 1.7% a year since 2020. 

Equipment and interconnection pipelines are years long. The largest new customers in history are impatient 

enough to consider building their own power where connection is slow. The installed fleet is aging, and its 

measured reliability is slipping. Customers are frustrated with bills and legislators are responding to that frustration. 

Each of these is manageable but their arrival together makes this the most complex time to run an electricity 

business since the industry started. 

The main recommendation in this document is to build a portfolio of strategic options. Eleven “foundation” moves 

hold up in all “plausible but extreme” futures examined, thus are worth starting now. Six “triggered bets” pay off in 

some futures, so each is viewed as an option until key signals indicate starting them. Worksheets that can be 

operationalized are also included.  Everything in this brief is in full in Sections 2, 3, 4, 5, and the Appendices. 

What this paper recommends 

Recommendation What it means 

Pursue selective bets within an all of 

the above strategy (5.1) 
Navigating today’s forces requires many decision levers, but it’s difficult 

to do all of it well. Execute “foundation” levers and view “triggered bets” 

as options. 

Engage an innovation ecosystem 

(5.2) 
A capital-light innovation network with a clear owner puts downward 

pressure on rates, gives regulators success stories, and builds a culture 

that can adapt. 

Set up the operational signals 

dashboard (5.3) 
Twenty-two signals are identified, each with its value today, the threshold 

that changes a decision, and the relevant lever. Review it quarterly and 

re-weight annually ahead of budget season. 

Make scenario planning a regular 

practice (5.4) 
Review the dashboard quarterly with the executive team alongside the 

forecast. Assign a dedicated owner. 

Prioritize an advocacy agenda (5.5) Clear asks that can’t be built inside the company and require pursuit via 

coalition.  Start with the market redesigns getting decided now. 

The five biggest executive choices (prioritize) 

The choice Decision levers 

How fast you connect large customers, and on 

what terms 
Speed to power (1) 

What a large-load deal must contain, and who 

pays for the infrastructure it causes 
Contract optionality (2), cost allocation (3) 

Whether customer flexibility and distributed 

resources become real capacity 
Demand flexibility (4), VPP / DER aggregation (5) 

Whether, and when, to commit to firm 

dispatchable generation 
Firm dispatchable build (7) 

Whether to participate in the grid bypass or 

defend against it, including at the customer edge 
Customer defense (6), re-verticalization in unique cases 

(8), bypass partnership (9) 
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The enabling capabilities to build (supporting choices) 

The choice Decision levers 

The organizational capacity and security that 

make the levers executable 
Grid efficiency (10), Innovation ecosystem (11), Talent and 

operating model (13), Cybersecurity at the operational 

technology (OT) edge (14) 
Watching which future arrives, advocating for 

favorable rules, and keeping stakeholders on 

board 

Signal dashboard (12), PBR / reform positioning (15), 

Market-reform engagement (16), Shareholder narrative 

(17) 

The four “plausible but extreme” futures a plan must survive 

Scenario Brief description 

Reliability Cliff Demand proves real and durable, supply arrives years late, and a weather or crisis 

event turns a thin margin into an emergency 

Grid Defection The highest-value load connects off the utility system, and the growth arrives 

without the utility 

Affordability Revolt Bills keep rising, politics work against you, and funding the capital plan gets harder 

Coordinated Acceleration Growth is captured on the grid, large loads pay their own way, and bills hold steady 

 

What to start for any future: the eleven “foundation moves” 
These “priority” decisions held up across every scenario we created, which indicates starting them now: Speed to 

power (1), Large-load contract optionality (2), Fair large-load cost allocation (3), and Demand flexibility (4).  

 

These “supporting” decisions held up across every scenario we created: Grid efficiency and beneficial load (10), 

Capital-light innovation ecosystem (11), Signal dashboard (12), Talent and operating model (13), Cybersecurity at 

the OT edge (14), Market-reform engagement (16), Shareholder narrative and capital discipline (17). 

Levers to view as options: the six “triggered bets” 

Bet The bet opens when 

VPP / DER aggregation (5) A state mechanism pays for aggregated capacity, with Illinois and Virginia 

enacted and phasing in through 2028 

Customer relationship defense (6) A market-native entrant is operating in your RTO (as one already is in 

Illinois) and growing market share 

Firm dispatchable build (7) The capacity auction clears at or near its cap, a condition already met 

Re-verticalization in unique cases (8) Your legislature opens this pathway, as Maryland already partly has 

Bypass partnership (9) Federal co-location rulings hold and incumbent capital is moves 

PBR / reform positioning (15) Return and performance legislation is introduced in your state 
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Creating a “signal dashboard” executives can watch  
Metrics that when reviewed quarterly would tell a board whether the portfolio is working before the annual results 

do.  The full list of 22 metrics is in Section 5.3.   

Metric The question it answers Cadence 

Months from large-load 

application to energization 
Is the revenue center getting faster, and is the gap to the 

private alternative closing 
Quarterly 

Firm share of the load forecast 

behind the capital plan 
Is the plan sized to committed load or to a headline forecast Annual, at 

forecast 

Share of large-load MW on 

contracts meeting the deal 

scorecard (in Appendix B) 

Are take-or-pay, curtailment rights, and cost causation in 

the signed deals 
Quarterly 

Residential bill trend and arrears 

against rate-base growth 
Are customer bills under control so that regulators and 

legislators keep supporting the capital plan 
Quarterly 

 

Worksheets: tools that can be used today 

Worksheet What it does Where 

Technology buying guide Matches key technology to the budget line it reduces, with example 

vendors and the rate-case story for each. Grade your program as 

Deployed, Pilot, or Gap. 

Section 3.4 

Vendor market map A representative vendor landscape with strong technology that 

underpins the buying guide.  
Section 3.4 

Large-load deal 

scorecard 
Fourteen terms a data-center deal should carry, tiered by how much 

focus each deserves and sourced with a named law, tariff, or signed 

deal. Grade a live proposal against it. 

Appendix B 

Performance metrics card The metrics regulators may codify if performance-based regulation 

arrives, with the global precedents behind each. Grade yourself as 

Benchmarked, Tracked, or Gap. 

Appendix B 

Worked case: a fictional 

wires-only utility in PJM 
A fictional utility facing the problems of today, showing how the 

frameworks in this document help make decisions. 
Appendix C 

 

Actions to start in the first year 
The list below is in order from what produces revenue soonest to what makes the decision levers possible.   

 

1. Rebuild the interconnection pipeline into a revenue engine, redesigning intake before automating it. 
2. Bring discipline to the large-load deals with the scorecard in Appendix B, and file the cost-allocation 

position proactively.   
3. Stand up the innovation ecosystem without heavy capital, with a clear owner, a rate-relief test, and short 

checkpoints (not long pilots).   
4. Make the hires the levers depend on and put the foundation moves and triggered bets portfolio approach 

into the next board communication.   
5. Build the supporting capabilities: the signals dashboard, the data foundation, and cyber fundamentals at 

the operational edge. 
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Section 1. Steering the Electron Economy 

Electricity is the defining commodity of this century, and the executives who run the companies that generate, 

deliver, and price it are at the center of forces that haven’t converged on this industry in its modern history. This 

section describes the forces at play and explains how the paper is built to help successfully navigate them and 

position your business for the next chapter of American growth fueled by the electron. 

1.1 This time is different 

For decades, electricity demand did not grow. From 2005 through 2019, US consumption rose about 0.1% a year 

and an entire generation of utility strategy, regulation, and investor expectation was built on that flatness. That era is 

over with demand growing 1.7% a year since 2020. Data centers took roughly half of all new US demand in 2025, 

and they are just starting. Loads that would have been the largest customer in a utility's history five years ago now 

arrive in interconnection queues every quarter. 

 
  

A national demand study shows projected demand pulling away from projected supply through 2040. Wood 

Mackenzie shows where the growth comes from. Data centers are the largest single addition. The two markets this 

paper serves are each publishing the same picture.  MISO's load forecast has increased survey over survey, and 

PJM's winter peak forecast has been revised upward four times in a row, each new year steeper than the last. 

 

 
 

 

 

 
. 

 
 

 

Exhibit. US electricity demand by component. Source: Wood Mackenzie, 2026. 

 

Exhibit. US electricity demand versus supply, 2010-2040. Source: US National Power Demand Study, 2025. 
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The economy is moving onto the electron. Whatever one believes about the pace, the direction is clear. Electricity 

is about a fifth of the energy the world consumes today. The International Energy Agency's net-zero pathway, which 

is a scenario for where climate policy is trying to go rather than a forecast of what will happen, has that share 

reaching roughly a third by 2035 and over half by 2050. The US forecast is more measured, rising toward the mid-

to-high twenties by 2035.  Growth has returned to this industry with complications, because it arrived at a difficult 

moment in the industry's readiness. 

1.2 How we got here 

The past half century has seen significant disruptions in energy including the accident at Three Mile Island that 

reinforced a nuclear retreat already underway, the arrival of cheap shale gas, and the restructuring of wholesale 

markets. None of those disruptions compares to the present one however, and the shortage the system now faces 

is the result of thirty years of decisions that were each defensible on their own terms at the time. Manufacturing 

moved offshore and load came off the grid with it. Efficiency reduced load too though more quietly, to the point that 

a refrigerator today draws less than half the power of one sold thirty years ago. Retiring coal plants were replaced 

by natural gas and, increasingly, by wind and solar that cannot be dispatched the way the units they replaced could 

be. None of those developments was a mistake, and most were treated as progress at the time. Their combined 

effect was to let firm capacity thin out, but the gap between committed supply and forecast load is now visible in 

every serious projection. 

The deficit that sequence produced is now meeting load of a different type. The largest new customers want firm 

power and are generally unwilling to sign for service they may be asked to interrupt, which is why demand-side 

measures alone will not close the gap. How thin the margin has already become showed this July, when PJM came 

within about 3,000 megawatts of its all-time record peak, set in 2006, and what kept the record standing was 

emergency demand response. Rebuilding firm capacity takes years regardless of how much capital is committed, 

since a large transformer ordered today arrives in roughly three years and a gas turbine in roughly four to six, with 

delivery slots into the next decade already sold and interconnection requests waiting years for study on top of the 

equipment wait. Gas turbine lead times rose from 148 weeks to 215 weeks in two years, and the data-center 

pipeline now competes with utilities for the same equipment pool. The US also lacks high-power testing capacity to 

certify next-generation grid equipment, so manufacturers book time in European facilities to validate their products, 

adding time to every delivery schedule. Meanwhile, China added generating capacity at a pace the US has not 

matched in decades, and by 2024 it generated well over twice the electricity the United States did. Washington D.C. 

has noticed in both parties that compute and the power behind it are now questions of national position, which is 

one reason politicians watch this industry the way they once watched oil. 

Exhibit. MISO long-term load forecast. Source: MISO 

Region Reliability Imperative, February 2026, page 4. 

 

Exhibit. PJM winter peak forecasts. Source: PJM, Powering 

Reliability Through Market Design, May 2026, page 18. 
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While all of that pulls the industry forward, customers are looking at their bills. The average US household pays 

about $0.17 a kilowatt-hour, California's residential rates roughly doubled over the past decade, and the politics 

have arrived in statehouses. New Jersey's governor declared a state of emergency over utility costs. 

Pennsylvania's House passed a bill unanimously, that would cut electricity taxes and set allowed returns by 

formula. Maryland rewrote large parts of its utility law in a single session. Virginia passed a house bill on grid 

utilization disclosure. These aren’t edge cases but rather votes from the public that they’ll fund the biggest build-out 

in a generation only if it believes the costs are being shared fairly. In today’s environment affordability is a condition 

under which a strategy gets executed at all. 

In summary, demand is growing faster than it has in a generation. The equipment and interconnection pipelines are 

years long. The installed fleet is aging, and its measured reliability is slipping. The customers funding the build are 

frustrated with bills, the legislators who oversee the industry are responding to that frustration, and the largest new 

customers in history are impatient enough to consider building their own power where connection is slow. Each of 

these facts is manageable. It is their arrival together that makes this the most consequential period to run an 

electricity business since the industry was built. 

1.3 Navigating the moment: defining your portfolio of strategic 

options 

Four constituencies judge each dollar in a utility's capital plan. Regulators expect prudence and affordability. 

Shareholders expect capital discipline and growth in returns. Hyperscalers expect speed and firmness, which is 

what the system is currently slowest to provide. Customers expect reliable power at a price that does not make 

them politically active. Finding a single capital plan to satisfy all four at once is hard. What an executive needs 

instead of a fixed prescription is a way to make principled trade-offs among them as conditions change. The four 

parties do not weigh equally at any given moment either. Which one matters most shifts with the scenario, and the 

lever weighting matrix in Section 4.1 shows how they shift. 

Constituency What they expect The tension it creates 

Regulators Prudence and affordability Slows the build and caps the return 

Shareholders Capital discipline and ROE growth Disapproves over-commitment and missed growth 

Hyperscalers Speed to power and firm supply Wants what the system is slowest to deliver 

Customers Reliable, affordable power Pays for whatever the other three negotiate 
 

Exhibit. Electrical equipment lead times, 2023-2025, in weeks. Source: Wood Mackenzie, July 2026. 
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Elected policymakers stand behind two of these seats, the regulators and the customers. The regulators are state 

utility commissioners, appointed by the governor in most states. As a result political objectives like energy 

abundance, AI leadership, and affordability reach the utility through the regulatory mandate, though not always 

aligned with the other constituencies and often with a lag. 

The approach this paper develops to navigate those interests is a portfolio of strategic options among “extreme but 

plausible” futures. Identify the moves that pay off in all of them and start those. The rest are viewed as options with 

defined triggers, so commit resources when evidence arrives. Stage the commitments that cannot be reversed, so 

that off-ramps stay open. This is the paper's main argument, and each section builds a part of it.  

• Section 2 constructs four scenarios that could play out over the next 10-years by 2036 and the signals that 

indicate which one is approaching, because the window for action is the near term. 
• Section 3 maps the capabilities an organization needs under any of them, and where the unbuilt 

opportunities are. 
• Section 4 is the focus of the paper. It examines decision levers available to executives, some of which are 

more likely to hold up in the futures and some that read better as options with clear triggers.  
• Section 5 assembles them into recommended actions, selective bets within an all-of-the-above strategy, 

and translates it into a first-year plan. Along the way the paper offers usable worksheets, including a buying 

playbook that maps technology to the budget line it reduces, a deal-points scorecard for data-center 

contracts, a worked case study for a fictional wires only-utility, and how to set up a signal dashboard. 

1.4 The stakeholders steering the ship 

The recommendations in this paper are calibrated to four seats. The primary reader is an executive of a regulated 

electric utility in PJM or MISO, in either of two structures.  The frameworks apply to other territories however too. 

The four main seats this paper advises. 

 PJM MISO 

Vertically 

integrated 
You own plants and wires, and an auction and 

its rules decide much of what your fleet earns 
You own plants and wires, and your state 

commission approving your resource plan decides 

what gets built 

Wires-only You deliver power you do not generate, and 

the auction sets the supply price your 

customers see 

You deliver power you do not generate, and the 

state resource-planning process shapes your supply 

context 

In PJM, the decisions that set a utility's economics are made by a capacity auction and the rules around it. In MISO, 

they are made by a state commission approving a resource plan. That difference reorders priorities as shown in 

Section 4. The auction reprices a PJM fleet’s capacity revenue, while a MISO utility’s build decisions run through 

the state resource plan.  This difference, as an example, changes the timing and risk carried on a building firm 

dispatchable resources (bet 7). MISO’s reliability risk concentrates in winter, which moves accreditation and 

winterization up the priority list.  Cost-allocation sits in a federal tariff proceeding in PJM versus a state rate case in 

MISO, which changes where fair large-load cost allocation (foundation move 3) is discussed. 

The regulated CEO does not steer this ship alone, and this paper is written with other stakeholders in mind. 

Independent power producers hold much of the generation that must get built and much of the operating excellence 

the system will lean on, and the paper touches on where their incentives will and will not align with the utilities they 

transact with. The RTOs and ISOs run the markets whose redesigns will set the rules for a decade or more. State 

commissioners and their staff decide what gets approved, and board members carry the duty of asking whether 

management's strategy survives more than one future. Executives and leaders in every one of those seats will find 

their role, and the decisions that touch it, throughout these pages.  
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1.5 What to expect from these pages 

Behind this paper are interviews across the industry with executives and innovation leaders, a former regulator, a 

former utility president, IPPs, founders who sell to utilities and who compete with them, policy staff writing the bills, 

and consultants who see across many boardrooms at once. In addition to the interviews is a research base of 

nearly 150 sources, and the author’s own investment thesis that tracks over 50 venture to growth stage companies 

to identify where there’s opportunity to invest in the electron economy.  

The companies that navigate the squeeze, connect the load, hold the line on reliability, and keep their customers' 

trust will grow in relevance and in value. The purpose of this paper is to provide thinking from outside the building 

you’re in to try and improve the odds of being one of them. 

     To help navigate the pages, a lightbulb icon is shown for the most important concepts and tables within 

the document.  If short on time, focus here. 
 

     If you’re not in PJM or MISO. The document is written from a PJM and MISO viewpoint, but the 

methodology is applicable broadly.  A reader in ERCOT, the West, or the Southeast can skip the “seat” matrix 

but still reference the document’s core elements. 

 

 

 

 

 

 

[Continued on next page] 
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Section 2. Plausible but Extreme Scenarios to 

Navigate 

Scenario horizon ~2036. Recommended actions within ~3 years. 

How these scenarios were built 

This section was designed to help determine what portfolio of strategic options an energy executive should build to 

win across multiple futures that could arrive. Forecasting remains necessary but under this much in today’s 

environment, scenario planning needs to play a central role. We identify a small set of plausible but extreme futures 

and use them to test whether a strategy holds up.  

We start by inventorying the primary variables in play and build the scenarios from them.  These include the 

magnitude and durability of demand, whether the new load connects on the utility system or bypasses it, the 

political and regulatory climate, and how well the key constituencies coordinate (regulators, shareholders, 

hyperscalers, and customers). Three of the scenarios push these uncertainties to an extreme. The fourth describes 

a world where load growth is successfully captured by utilities as they coordinate well with regulators, hyperscalers, 

and suppliers. 

The scenario end-states are drawn 10-years out to 2036, far enough for the grid build cycle and the technology 

landscape to genuinely diverge. The recommendations, signals, and decisions that follow from them all sit within 

roughly the next few years. The scenarios are a stress test for near-term choices.  

2.1 The “stretchy” variables 

The eight variables below are what help define the scenarios. They are genuine uncertainties and things no utility 

executive controls, grouped by type: exogenous forces, regulatory and political forces, and customer behavior. 

Choices the executive does control, such as how hard to protect an innovation budget under margin pressure, are 

excluded here. Those are decision levers, and they appear in Section 4. The matrix that follows shows where each 

variable lands in each scenario. 

A. Exogenous variables 

A1. Demand growth. The uncertainty is not direction but magnitude and durability. The low end of the range is a 

return toward modest growth if an AI capital cycle cools or efficiency gains offset new load.  Efficiency cuts both 

ways. Rapid gains in chip efficiency or a shift in compute architecture could reduce electricity per unit of 

computation and leave infrastructure underused even while the AI economy thrives. That risk is part of why 

minimum billing and accelerated depreciation belong in large-load deals.  Wood Mackenzie's moderate-demand 

case runs data-center demand 60% below its base case by 2035, with stranded-asset risk on the generation 

already committed. The high end is sustained growth well above the central forecast, with data center demand 

alone adding a widening band of load through the early 2030s. Wood Mackenzie's base case has total demand 

rising from roughly 4,300 TWh in 2026 toward 7,000 TWh by 2040, and MISO shows its 2024 summer peak of 122 

GW rising at roughly 1.1 to 2.0% per year, already above the prior survey.  

A2. Aging infrastructure and supply-chain constraints. Much of the grid is decades old, and the equipment to 

expand or replace it carries extraordinary lead times: large power transformers have moved from roughly 32 weeks 

to more than 150 weeks, and gas turbines from roughly 72 weeks to more than 250 weeks. Transmission 

construction has slowed rather than accelerated, from about 1,360 miles per year in the prior decade to about 565 

miles per year over the past five years. Notably, what gets proposed does not reliably get built. Completed resource 

additions have run about 67% of what was proposed across the Western Interconnection over a recent three-year 

average, and California fell to 56% in 2025.  The stretchy dimension is whether manufacturing capacity and 

permitting reform catch up by the early 2030s or the bottleneck stays severe.  



August 2026  The Wharton School, University of Pennsylvania 

Doug Bernard  10 

A3. Weather and crisis events. A severe winter storm on the scale of Uri or Elliott, a prolonged heat dome, or a 

cyber or physical security event can break a thin reserve margin, spike prices, and expose the gap between 

demand and firm supply in a single week. The same kind of event can produce the bill shock or extended outage 

that turns latent frustration into political backlash. Its range is the frequency and severity of such events, which is 

unpredictable. A single event can be decisive. 

B. Regulatory and political variables 

B1. Coal retirements and the pace of the energy transition. Governs how much firm, dispatchable capacity 

exists to meet the demand growth.  It is as much political as technical. A fast transition retires coal and older gas on 

schedule and widens the near-term firm-capacity gap as demand accelerates. A slow or paused transition keeps 

aging thermal plants online past their planned retirement dates, which gets firm megawatts at the cost of deferred 

maintenance and forced-outage risk. The range runs from an orderly replacement of retiring capacity to a disorderly 

gap in which retirements outrun replacements.  This is exposed to the election cycle. 

B2. Reform and regulation speed. This is state and public utility commission policy.  Performance-based 

regulation, return-on-equity treatment, and cost-allocation rules set how a utility earns. Executives describe 

performance-based regulation as something utilities wait for rather than drive and is prone to “gaming” to show 

metrics better than they truly are. The range runs from a slow status quo, in which cost-of-service ratemaking 

persists largely intact, to an accelerated shift in which affordability politics force faster change in how returns are set 

and who pays for large-load infrastructure. Reform speed also resets with administrations.  A commission's 

direction can change with a single election. 

B3. Energy innovation investment. The sector-wide funding appetite and support for innovation.  This spans 

public sources such as state programs modeled on California's EPIC, federal funding, and private ones, such as 

venture capital. When the support is strong, new tools scale past pilots and the cost curve bends. When it is weak, 

the industry arrives at each crisis with the technology it had at the last one. The public-versus-private mix matters 

as much as the total, because public funding tends to protect long-horizon work that private capital abandons first. 

Whether an individual utility protects its own innovation budget under pressure is a management choice and is 

treated as a decision lever in Section 4. 

C. Customer behavior variables 

C1. Off-grid and private power traction. Whether developers that build generation and transmission outside the 

utility successfully grow. A set of well-capitalized companies now exists to connect large loads without the utility 

interconnection process.  For example, Helix Digital Infrastructure, a KKR-launched developer funded with Vistra 

and partnered with NVIDIA to bundle the data center, secure generation, and compute into one financed package. 

Another is Joulent, a Houston developer funded by National Grid and partnered with Chevron that builds multi-

gigawatt co-located power for hyperscale data centers, with a 2.67 GW project for a Microsoft facility targeting first 

power in 2028.  A startup player with a lot of funding is American Terawatt, which is building private merchant high-

voltage transmission to route power around the queue. The range runs from a niche serving edge cases to a wave 

in which bypass becomes the default path for the highest-value load. The outcome is gated by developer 

economics and by how federal regulators resolve the private-wire and co-location questions, not by customer 

preference. This variable is the supply side of defection and determines if leaving is possible. 

C2. Hyperscaler energy posture. Whether the largest customers will accept non-firm power and curtailment, or 

insist on firm around-the-clock supply, and whether they build their own generation. Google and Voltus, a demand-

response aggregator, have piloted a bring-your-own-capacity model.  Sunrun, the rooftop-solar company, and Tesla 

are pooling residential batteries into utility-scale virtual power plants.  Emerald AI is demonstrating compute that 

flexes its power use. NVIDIA has said publicly that it envisions moving compute around the country to wherever 

power is cheapest, which would let a grid operator move load between data centers with a price signal. The wave 

of hyperscaler nuclear contracts and co-location deals show traction toward firm, around-the-clock demand. This 

variable is the demand side of defection and determines what they want. A hyperscaler that wants firm power fast 

but has no viable bypass does not leave. It presses on the queue and the large load deal points instead. 
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      2.2 Scenario-variables matrix 

Scenario horizon ~2036.  

The matrix shows the eight variables against the four scenarios. Each cell shows where the same underlying 

variables land in that world.  The scenarios are described in full below the table with signals to watch indicating that 

world may be arriving. 

Stretchy variable 
Scenario A: 

Reliability Cliff 
Scenario B: 

Grid Defection 
Scenario C: 

Affordability Revolt 

Scenario D: 

Coordinated 

Acceleration 

A1. Demand 

growth 
Explosive and 

sustained, well above 

the central forecast 

Booms regionally, but 

most new load 

connects off the utility 

Still grows, but ROE cuts 

and rate-case limits 

constrain utility capital 

Strong growth, captured 

on the grid and served 

profitably 

A2. Aging 

infrastructure and 

supply chain 

Long equipment lead 

times block the 

buildout when it is 

needed most 

Slow utility 

construction makes 

faster private power 

more attractive 

Equipment cost inflation 

in transformers and 

turbines feeds rising bills 

Lead times ease, and 

grid-enhancing 

technologies bridge the 

buildout gap 

A3. Weather and 

crisis events 
A severe storm or 

heat event tips a thin 

margin into shortage 

A reliability scare 

pushes loads to 

secure their own 

supply 

A storm-driven bill spike 

or outage triggers the 

political backlash 

Shocks absorbed 

because the system 

keeps adequate reserve 

margins 

B1. Coal 

retirements and 

transition 

Fast coal retirements 

widen the firm-

capacity gap as 

demand climbs 

Rising grid power 

costs push large 

loads toward private 

generation 

Retirements slowed 

politically to hold down 

rates and keep capacity 

Orderly retiring of firm 

capacity replaced on 

schedule by new 

resources 

B2. Reform and 

regulation speed 
Market reform 

accelerates to pull 

new generation 

online faster 

Reform moves too 

slowly to counter fast 

private-power 

economics 

Reform accelerates as 

backlash forces ROE 

and rate-case changes 

Reform delivers faster 

interconnection and fair 

large-load cost allocation 

B3. Energy 

innovation 

investment 

Sector under-invests 

until crisis forces 

expensive catch-up 

spending 

Private capital flows 

to developers funding 

bypass instead of the 

grid 

Public funding and utility 

budgets squeezed by 

political pressure 

Public and private 

funding flow, and new 

technologies scale past 

pilots 

C1. Off-grid / 

private power 

traction 

Some large loads 

self-supply, easing 

part of the shortage 

Private power shifts 

from niche to 

mainstream 

Political fight over who 

pays for the grid that 

departing loads still use 

Stays niche or utility-

partnered rather than a 

widespread bypass 

C2. Hyperscaler 

energy posture 
Insist on firm 24/7 

grid power and resist 

curtailment, little self-

build 

Build or contract their 

own generation and 

leave the utility queue 

Large firm demand 

draws cost-allocation 

battles, and some hedge 

with self-build 

Accept flexibility and 

curtailment, staying grid-

connected through PPAs 

2.3 The four scenarios 

Scenario 1. Reliability Cliff 

Demand is explosive and durable, but supply cannot keep pace. 

In this scenario the AI and electrification surge proves real and sustained. Demand pushes past its highest recent 

forecasts, but interconnection queues, transformer and turbine lead times, and the firm-capacity gap left by retiring 

coal mean new supply arrives years behind new load. Reserve margins which are the buffer of capacity above 
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peak demand, erode across PJM and MISO. Capacity prices, which are already up sharply, climb further and a 

severe weather event becomes the trigger that turns a thin margin into an emergency, with curtailment risk and 

price spikes. For a regulated, vertically integrated utility this world is not only a threat. The capital required to serve 

the load grows the rate base, so earnings can rise with it. A core risk is regulatory lag if cost pass-throughs and 

regulatory reviews fall behind the pace of spending, and spillover into the Affordability Revolt world once customers 

see the bills. The executive who can add firm capacity fastest, through uprates, restarts, flexible interconnection, or 

new build, captures scarcity value and the largest new loads, while the one who cannot is exposed to reliability 

failures and the blame that follows. 

There is a version of this risk that arrives from the demand side, and a regulator has already acted on it. After 

repeated events in which more than a thousand megawatts of data-center computational load disconnected from 

the grid in seconds, self-protective and customer-initiated, NERC issued a rare Level 3 alert in May 2026 with 

essential actions that planners and operators must acknowledge and report against. Large loads are no longer only 

something the system serves. They are something the system must now plan around, in both directions. The 

federal government's own resource-adequacy modeling makes the stakes explicit: in the Department of Energy's 

July 2025 all-retirements scenario, annual hours of lost load rise roughly a hundredfold by 2030 if announced 

retirements proceed without firm replacements. 

Signals to watch 

• Reserve margins tightening below target in 

PJM and MISO adequacy assessments 

• Capacity auction prices continuing to climb 

• Interconnection queue times lengthening 

rather than shortening 

• Transformer/turbine lead times stay elevated 

• Delayed/cancelled generation projects rising 

• Heat/cold events producing emergency alerts 

 

Where they stand now: the PJM capacity auction cleared at its price cap with a 6.8 GW shortfall, demand-response 

participation fell for a second consecutive year, and July's peak came within about 3,000 MW of the all-time record, 

held there by emergency demand response. Since then, PJM’s Board has directed a reliability backstop 

procurement and curtail-first rules for new large loads, moving from diagnosis to action. 

Causal chain. Sustained demand growth meets a firm-capacity gap → this is widened by coal retirements and 

constrained by supply-chain lead times → this erodes reserve margins, which a weather event converts into an 

acute shortage → this produces price spikes, curtailment risk, and regulatory and political scrutiny. 

Scenario 2. Grid Defection 

The new load connects off the utility system. 

In this scenario federal treatment of private-wire and co-location arrangements holds in favor of the developers, and 

the economics of speed do the rest. Since a co-located or private project can deliver firm power in the time it takes 

a utility to complete an interconnection study, the highest-value loads stop waiting. Data centers connect to co-

located generation from developers like Joulent, to private transmission from companies like American Terawatt, or 

to bundled packages from developers like Helix. Regional demand booms, but the utility's own served load grows 

only modestly, because the growth is showing up off-system. Current forecasts put behind-the-meter projects near 

40% of new data-center capacity by 2030, roughly half of it in ERCOT and PJM, though the forecasters themselves 

flag low confidence in the out-years. This is the most existential of the four worlds for the utility's business. The load 

that would have grown the rate base and spread fixed costs across more sales instead leaves, and infrastructure 

already built for it risks becoming a stranded asset. The strategic responses are to become the fast, firm, on-grid 

alternative so that loads have no reason to leave, to partner with or invest in the bypass developers as National 

Grid did with Joulent, or to contest the structures at the federal and state commissions.  

Signals to watch. 

• Federal and state rulings on private-wire and 

co-location structures 

• New co-located and behind-the-meter 

projects announced by hyperscalers 
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• Capital flowing into private power and 

merchant transmission developers 

• Large customers withdrawing or pausing 

interconnection requests 

• Compute load moving between regions in 

response to price signals 

• The spread between utility time-to-power and 

private time-to-power widening. 

 

Where they stand now: capital has begun funding the bypass ($1.75 billion for a 35% stake in one co-location 

developer), and a battery-and-retail entrant is winning customers in a major PJM territory at roughly 25% below the 

utility price, which is the customer-edge version of the same defection force. 

Causal chain. Persistent interconnection delay and favorable regulatory treatment make private power faster and 

cost-competitive → this draws the highest-value loads off the system → this slows utility load growth relative to the 

region → this threatens rate-base growth and raises stranded-asset risk. 

Scenario 3. Affordability Revolt 

The political and regulatory climate turns hostile. 

In this scenario bills keep rising, driven by capacity prices, the capital plan, and the cost of connecting large loads, 

and the politics shift negatively. Legislators and regulators respond with rate freezes, return-on-equity compression, 

restrictive legislation, mandates that data centers pay their own way, and in some places municipalization gets 

revisited. The backlash extends beyond utility bills to the loads themselves, for example communities and states 

push back on AI and data centers directly, through siting denials, moratoria, and fights over water and land, so that 

large-load growth becomes politically contested even where the economics work. A crisis event, a winter storm bill 

or a prolonged outage, can be the trigger that turns latent frustration into active revolt. The most dangerous 

combination for a utility is higher rates paired with lower reliability. Demand may still be growing, but the utility's 

license and financial ability to build for it tightens. Capital plans are cut or redirected, allowed returns fall, and cost-

causation rules shift the economics of serving large loads.  

Signals to watch. 

• Proposed and enacted state legislation on 

ROE formulas, rate freezes, and large-load 

cost allocation 

• Commission decisions compressing allowed 

returns 

• The tone of governor and legislative public 

speech on utilities 

• Municipalization and community-choice 

studies 

• Residential bill trajectories and arrears 

• Data-center moratoria, siting denials, and 

local referenda 

• Polling on public sentiment toward AI and 

data centers.  

Where they stand now: New York issued the nation's first state-level pause on large data-center construction, New 

Jersey signed its large-load law, and Oregon implemented the first large-load tariff that measurably lowered 

residential rates.  

Causal chain. Rising bills from capacity, capex, and large-load costs meet political attention → a crisis event 

amplifies this → which produces restrictive regulation, compressed returns, and resistance to the data centers 

themselves → which then constrains the utility capital plan and the earning model. 

Scenario 4. Coordinated Acceleration 

Constituencies align well enough to capture load growth on the grid and its paid for fairly. 

This is the optimal scenario.  It is where demand surge arrives and the system absorbs it. Utilities grow rate base 

by serving the new load rather than losing it, reserve margins hold, and residential bills aren’t materially impacted 

because the large new loads pay their own way and spread fixed costs across more sales. The squeeze between 

regulators, shareholders, hyperscalers, and customers does not disappear, but enough alignment holds long 

enough for the buildout to keep pace. The early evidence for this world already exists in fragments with cost-

allocation rules that make data centers pay their own way advancing in several states, grid-enhancing technologies 
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readily available that add 10 to 30% capacity on existing lines, and hyperscalers showing flexibility in pilots 

alongside their firm-power contracts. The cycle compounds if a few states demonstrate that a large data-center load 

actually reduced residential rates, which creates the political cover others need. Permitting reform eases the 

interconnection bottleneck, manufacturing catches up and equipment lead times fall, and the demand side helps as 

energy-efficient AI moderates power per unit of compute. Roughly 40% total efficiency gains are technically 

available inside data centers from advanced cooling, better heat exchange, and leveled compute utilization, 

contingent on sustained research funding.  Additionally, lower-cost storage firms up renewables, and early orbital 

and undersea data-center pilots relieve siting pressure in the tightest zones. This world tips toward one of the other 

three if reform stalls, supply lags, or the utility moves too slowly and the loads leave.  

Signals to watch. 

• Interconnection queue times shortening 
• Large-load cost-allocation rules adopted that 

hold residential rates flat 
• Hyperscaler enrollment in flexibility programs 

and grid-connected contract volume rising 
• Compute load moving between regions in 

response to price signals 
• Grid-enhancing technologies moving from 

pilots to standard practice 
• Transformer and turbine lead times easing 

• Utility earnings growing while residential 

rates stay flat or fall 
• Grid storage costs falling from roughly 

$100/kWh toward the federal $60/kWh goal 

ahead of schedule 
• Breakthroughs in AI energy efficiency or 

novel data-center siting 
• Auto-enrollment in flexibility programs so it 

can serve as a resource. 

Causal chain. Fair large-load cost allocation plus faster interconnection keeps the highest-value load on the grid → 

this grows rate base and spreads fixed costs → which holds bills down → which sustains the political approval to 

keep investing → which lets the utility serve still more load → while grid-enhancing technologies bridge the near 

term and manufacturing catches up. 

From scenarios to levers 

These four worlds are not predictions, and they are not mutually exclusive. A single decade could carry elements of 

several, and the fourth can tip into any of the other three if one of its legs fails. Their purpose is to stress the 

strategy from four directions: physical adequacy, competitive position, regulatory support, and the coordination case 

in which the growth is captured well. Section 3 identifies capabilities required for the future grid, and Section 4 sorts 

the decision levers into those that are robust in each scenario (the “foundation moves”), and those that pay off only 

in particular worlds (the “triggered bets”). That sorting is what turns the scenarios from stories into a working tool. 

      What to do on Monday. One other capability makes this actionable: creating a signals dashboard (in 

Section 5.3). Each scenario above carries a list of observable indicators. Tracked on a regular cadence with 

pre-agreed trigger points, they tell an executive which world is becoming more likely and when to rebalance the 

portfolio. This lends itself to automation. A tool that re-weights the scenarios as new signals arrive would let the 

organization update its thinking continuously rather than annually, and is a capability worth building into the 

planning function. 
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Section 3. Capabilities for the Future Grid 

What this section is for 

Section 2 described four futures. Section 4 will lay out the decision levers for navigating them. This section sits 

between the two and addresses what capabilities a utility must have. 

Many interviews behind this paper made a similar point to start from objectives and the problems you need to solve, 

stay technology-agnostic, and let the market compete to fill the need. Consider publishing a need in megawatts and 

a price signal and let the market determine what fills it, because utilities may not succeed at picking long-term 

technology winners. Instill rigor in the process by requiring a proposal to name the problem it solves and the rate 

impact it produces. 

This section is focused on objectives (3.1), the problems behind them (3.2), a capability stack that shows where the 

work happens across the utility (3.3), and a technology buying guide with vendor market map (3.4). It closes with a 

discussion on how to move AI from low-function copilots to agents owning end-to-end processes (3.5). 

Two reading notes to keep in mind: 1) Capabilities are not levers. A capability is something to build and keep. A 

lever is a decision to make when the timing is right, and Section 4 covers those decisions, 2) Vendor names appear 

here as concrete examples, not endorsements. The full landscape lives in the market map. 

3.1 Objectives in the current environment 

Certain objectives come up regularly across the interviews, the scenario work, and the recent regulatory history. 

They are written intentionally as objectives, not technologies, and fall into three groups. The first is capturing the 

growth, which is what funds everything else. The second is getting more from the system you already own. The 

third is building the decision tools that tell you when to move.  

Capture the growth 

1. Connect large loads faster. The goal is getting customers on as quickly as possible. Speed to power is 

where the near-term revenue is, and every month you take off the connection timeline is money to you 

and to the customer. It is also what keeps a large customer at the table, since the ones who cannot get 

connected quickly are increasingly willing to go around the utility and build their own power, which some 

are already doing. Anything that shortens the path from interconnection study through construction to 

energization works toward this. 
2. Grow load without raising residential bills. New demand that pays its own way and spreads the 

system's fixed costs across more usage instead of pushing residential bills higher. Done well, load growth 

that helps your earnings and your customers' bills at the same time. The capability question is whether 

you can see that demand early, price it correctly, and shape it. 

Get more from the system you already own 

3. Find the headroom you already have. Grid utilization today is low as is well documented, at around 

55% system-wide. Finding and using the real headroom in the wires, transformers, and plants you 

already own costs less and moves faster than building new, which matters when a replacement 

transformer can be years out. 
4. Hold reliability through the tightest margins in decades. Reserve margins are thinning.  At the same 

time, the generation fleet's measured reliability is getting worse shown in NERC’s 2025 State of Reliability 

data that conventional units are failing at historically high rates.  
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Build the decision engine 

5. See demand early. The load forecast is currently the biggest input into capital allocation decisions, and it 

is also not entirely reliable. Forecasting, reading early signals, and scenario planning together can 

become an ongoing process for a more holistic picture. PJM shows what disciplined vetting looks like, 

only counting loads that hold a signed Electric Service Obligation or Construction Commitment toward the 

capacity market.  Later years are considered non-firm, there is state commission and independent review 

of data-center forecasts, and collateral is raised so speculative requests thin out. Those filters changed 

the timing of expected load as much as its size. 
6. Keep innovation focused on lowering rates. A strong innovation program tests how much every project 

brings downward pressure on rates, and how fast.  

3.2 The problems executives need to solve 

Each row pairs a problem with a capability to answer it, and the rows are grouped to match the objective groups.  

The problem The capability that answers it 

A) Capture the growth  

1. Interconnection/planning studies take months to 

years 
AI-accelerated study tools, which already work in 

production settings 

2. Load forecasting can be unreliable Vetting frameworks, adding the scenario signals 

dashboard, adding scenario planning 

B) Get more from the system you already own  

3. Static, conservative ratings hide the system's true 

headroom and strand capacity 
Dynamic ratings, sensors, digital twins 

4. Transformer and turbine lead times run to years Monitoring that extends asset life, standardization, and 

procurement position  

5. Customer flexibility is fragmented across programs 

that rarely add to dispatchable capacity 
Orchestration on the DERMS most utilities have already 

bought. Only about 12% have actually deployed one 

C) Building the decision engine  

6. Data and process debt block AI adoption Process redesign first, then automation 

7. Grid software purchases need help on how to buy it 

and what budget line it improves 
The buying playbook and “venture-clienting” discipline 

8. Scarce specialist talent blocks solving the items 

above 
AI as force multiplier plus the innovation ecosystem as a 

talent supplement 
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      3.3 The utility capabilities stack 

The framing this paper adopts is enterprise modernization across five capability layers that apply across the whole 

company.  This is shown against the three places work happens, which are the generation fleet, the wires, and the 

customer edge. Underneath all five layers sits a physical change. Power now flows in both directions across a 

system designed for one-way delivery, and the stack should be read with that reversal in mind. 

      How to read the stack from your seat.  

PJM: If you’re in PJM, start in the Generation column since the capacity auction and its rules decide what 

your fleet earns.  Also the Grid column since connecting large loads quickly is where near-term revenue is. 
 

MISO and outside RTOs: If you’re in MISO or outside an RTO, Analytics comes first, because the IRP is 

where you win approval to build, and the quality of your analysis is what carries that case. 
 

Wires-only utilities: focus on the Grid and Customer columns. 
 

Vertically integrated utilities: the whole map applies. 

The utility stack. Each cell lists capabilities that layer requires. Capabilities marked ► are ones utilities may have 

not yet built, so are where opportunity is. The unmarked items are broadly in place across the industry today.  

Layer Generation Grid (T&D) Customer and DER 

1. Observability. 

See the system 

across time: past 

performance, real-

time state, the 

forecast ahead 

• Fleet monitoring and diagnostics 

centers 
• Pattern recognition across units 
 ► Physics-based digital twins that 

predict week-ahead performance 

 ► Line and transformer sensors 

widely deployed 
 ► Dynamic ratings 
 ► An enterprise digital twin 

• Meter and DER 

telemetry 
 ► Visibility into load 

and resources behind 

the meter 

2. Control and 

automation.  Act 

on what you see 

• Modernized plant controls and 

dispatcher response 
• Flexible operation of gas fleets: fast 

ramp, low turndown 
 ► Hybrid battery-plus-turbine 

configurations for volatile loads 

• ADMS integrating SCADA, 

outage, and distribution 

management 
• Automated switching and 

restoration 
 ► Microgrid controls 

 ► VPP dispatch 
 ► Managed EV 

charging 
 ► Curtailment 

executed in market 

timeframes 

3. Optimization.  

Network-level, 

from capital 

planning to real-

time operations 

 ► Outage and maintenance scheduling 

co-optimized with market prices 
 ► Heat-rate and O&M improvement 

from machine learning 
 ► Performance surveillance across 

wind and solar fleets 

 ► Grid-enhancing technologies 
 ► Topology optimization 
 ► AI-accelerated interconnection 

studies 
 ► Work prioritized by value per 

unit of outage burden 

 ► Consolidated 

flexibility programs 
 ► Beneficial-load 

placement at the 

meter edge 

4. Economics.  

Determine the 

value of assets 

and system needs 

• Bidding, hedging, trading, settlement 
 ► Capacity accreditation and seasonal 

testing under the new rules 
 ► Storage bid optimization 

• Cost allocation 
• Capacity products 
• Transmission-rights value 

• Large-load deals and 

rates 
• DER compensation 
 ► A distribution-

services market 

5. Analytics.  

Trusted data 

turned into 

prediction and 

decisions 

• Fleet performance analytics 
• Build, retire, and uprate decisions 
 ► Forecasting what the fleet will 

accredit at under the new rules 
 ► Scenario testing as a standing tool 

• Load forecasting 
 ► Automated connection 

assessments 
  

• Demand insight 
• Program targeting 
 ► Adoption prediction 
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There are three main points from the table. First, observability is where modernization starts, because you cannot 

optimize what you cannot see, and the fleet needs watching since conventional forced-outage rates sit at historic 

highs. Second, capacity accreditation has turned from compliance work into an activity valuable for revenue. PJM 

now uses marginal effective load carrying capability and requires capacity testing in both summer and winter, and 

MISO moves to its direct loss-of-load method for the 2028-29 planning year. Under both, what your fleet delivers 

under stress determines what it earns. Winterization, testing, and forecasting your future accredited megawatts are 

increasingly important, because capacity revenue is accredited megawatts times the clearing price, and the 

accredited number moves even when the plant does not. Third, in MISO the analytics work is where the money is 

won, because the integrated resource plan decides what gets built. 
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      3.4 Technology Buying Guide and Vendor Market Map  

To assist in your efforts exploring solutions to the problems and capabilities stack above, included is a technology buying guide and vendor market map.  The goal 

of the worksheet is to identify which technology reduces which budget with a rate-case story for each. The technology categories help first defer capital you were 

about to spend, then build what you must build for less, then cut operating budgets, and finally buy capacity and serve growth smarter. The worksheet column on 

the right helps grade your own program as Deployed, Pilot, or Gap. 

Technology Buying Guide 

Technology What it does Budget line it 

hits Mechanism Example 

vendors Rate-case story Your 

program 
Smart panels 

/ meter-edge 
Extends existing 

service capacity 

at the meter 

Distribution 

capex 
Existing panels and transformers 

serve more load, so upgrades 

wait 

SPAN  PG&E's smart-panel program with SPAN and Itron 

reports roughly 98% savings versus the wires 

alternative. 

☐ Deployed 

☐ Pilot  

☐ Gap 
Grid-

enhancing 

tech / 

dynamic line 

ratings 

Frees latent 

capacity on 

existing lines 

Transmission & 

distribution 

capex 

Real-time ratings unlock 

headroom that static worst-case 

ratings hide. FERC Order 881 

already requires ambient-

adjusted ratings 

Gridware, 

LineVision, 

Heimdall 

Power 

15-40% added capacity at under 5% of the cost of 

reconductoring. National Grid UK reported $17.5M 

saved in one year from 11 sensors on 22 miles. 

☐ Deployed 

☐ Pilot  

☐ Gap 

Construction 

robotics 

Builds T&D 

faster and 

cheaper 

T&D capital 

program 

Drone stringing and trenchless 

boring replace the most labor- 

and civil-work-heavy 

construction steps 

Infravision, 

Pitch 

Aeronautics, 

Path Power 

Infravision strings line up to 765 kV by drone instead 

of manned helicopter.  Path Power projects roughly 

half the cost per undergrounded mile. 

☐ Deployed 

☐ Pilot  

☐ Gap 

Planning / 

digital twin 

Compresses 

design and 

interconnection 

studies 

Engineering 

and study 

budgets 

Months of planning work 

becomes minutes against a live 

model of the system 

Sensat, 

ThinkLabs, 

Neara, 

Texture, 

Pravah 

National Grid estimates $1B saved over five years 

from digitized workflows on its $90B T&D capital 

plan. ThinkLabs reports energization studies going 

from about a month to under three minutes. AI-

assisted permitting runs ~37% faster with half the 

consultant spend. 

☐ Deployed 

☐ Pilot  

☐ Gap 

Transformer 

monitoring 

Catches faults 

months before 

failure 

O&M and 

emergency 

replacement 

capex 

Early detection beats run-to-

failure on assets with multi-year 

lead times 

Magnefy A single large-transformer failure costs $2M to $10M. 

Monitoring converts surprise failures into planned 

replacements 

☐ Deployed 

☐ Pilot  

☐ Gap 

Inspection / 

vegetation  

Prioritizes field 

work by risk 

O&M 

(vegetation, 

inspection) 

Risk-ranked dispatch replaces 

calendar-based cycles 

AiDash, 

Overstory, 

Gridware 

AiDash reports 10-20% O&M efficiency with first-year 

payback. Vegetation is a nine-figure annual budget at 

large utilities. 

☐ Deployed 

☐ Pilot  

☐ Gap 
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Technology What it does 
Budget line it 

hits 
Mechanism 

Example 

vendors 
Rate-case story 

Your 

program 

Maintenance / 

outage 

planning  

Optimizes 

planned outages 

& maintenance 

O&M and 

reliability 

penalties 

Calculates economic value of 

each event to prioritize.  Better 

scheduling frees crews 

An idea being 

incubated  

Fewer, shorter, better-timed outages. Early stage: no 

shipped product to cite yet. 

☐ Deployed 

☐ Pilot  

☐ Gap 

DERMS / VPP 

orchestration 
Aggregates 

DERs into 

dispatchable 

capacity 

Capacity 

procurement 
Orchestrated DERs replace 

peaker procurement 
Voltus, Camus Brattle Group modeled 400 MW of VPP resource 

adequacy at about $2M a year versus about $43M 

for the conventional equivalent 

☐ Deployed 

☐ Pilot  

☐ Gap 
Large-load 

demand flex 
Shapes data-

center load to 

grid conditions 

Capacity and 

interconnection 

cost 

Curtailable interconnection 

connects large loads faster 
Emerald AI, 

GridCARE, 

Mercury 

Computing 

Mercury Computing's Duke Energy pilot curtailed 20-

30% of data-center load with no service impact. 

Emerald AI's 96 MW Virginia reference project ran 

with PJM and EPRI 

☐ Deployed 

☐ Pilot  

☐ Gap 
Forecasting / 

market 

software 

Sharpens load 

forecasts and 

market positions 

Purchased 

power and 

congestion 

costs 

Better forecasts cut hedging 

error and congestion exposure 
Grid Status PJM congestion costs rose 64% in a year. Forecast 

error is becoming more visible due to dynamic 

environment  

☐ Deployed 

☐ Pilot  

☐ Gap 

Customer-

process AI 
Fixes intake and 

service 

processes 

Customer ops 

opex 
Process redesign first, then 

automation 
Internal build 

in the utility 
End to end process redesign should be a priority 

according to many experts interviewed, not only AI 

for use cases 

☐ Deployed 

☐ Pilot  

☐ Gap 
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Vendor Market Map 

Innovative companies and products addressing the core utility problems and capabilities are being launched and scaling frequently due to the dynamic 

environment today.  We do not have financial interest in any of these companies, and this is not exhaustive but rather representative of products with traction today 

addressing some of the problems defined above.   
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3.5 Moving AI from copilots to agents 

Many capabilities are now sold with AI attached. A primary consideration for an executive is what is working today, 

what is close, and what you need to build internally. In a survey of 166 utility innovation leaders, AI was a focus for 

96% of innovation teams while about 4% of utilities called their AI capabilities mature. Across industries, McKinsey 

finds fewer than one in ten AI pilots reach scale. The cause of the gap is most of the value of AI depends on data, 

and utility data is siloed. The sources behind this paper put roughly 80% of AI value at the mercy of how good the 

data foundation is. Many utilities report deploying essentially no AI at all other than copilots by deliberate choice of 

a risk-cautious IT organization. Copilots however are not a step function improvement in business today as they are 

generic and disconnected from operational data.  

It is worth noticing who does not 

have this problem. The energy 

companies built in the last decade, 

from UK retail platforms to Texas 

battery startups, were designed 

around software from day one and 

run AI deep in their operations with 

small. Several of this paper's 

sources see that as a competitive 

gap that widens if traditional utilities 

stay behind the curve, especially at 

the customer edge, where those 

companies compete directly.  

Companies include Base Power 

and Octopus Energy. 

Where AI already works. In studies and planning, AI-accelerated interconnection analysis is already in production 

use. A major California utility redesigned its study intake around it, working with ThinkLabs, an AI company building 

grid-simulation tools. In field and asset work, AI-driven vegetation and asset analytics report returns in the 25 to 

50% range in documented cases from Overstory and Blumen. Pole-mounted acoustic and vibration sensing from 

Gridware turns thousands of devices into a few hundred actionable alerts. Magnefy reports better than 95% 

accuracy detecting transformer faults with magnetic sensing and edge AI, against under 70% for traditional 

dissolved-gas analysis, at roughly a tenth of the ten-year monitoring cost. In construction, Infravision strings 

transmission line with heavy-lift drones instead of manned helicopters. Sensat builds digital twins of infrastructure 

that compress months of planning and design work. In engineering itself, one grid-modernization executive reports 

AI saving 30 to 80% of design work, while cautioning that engineering hours are not the cost driver. Infrastructure 

is, and AI does not change the cost of a pole or a transformer. Finally, Gartner projects AI in 40% of power and 

utility control rooms by 2027, as assistive systems rather than autonomous operation.  Grid operators model the 

governance. New tools prove out first in a dispatcher training simulator, a replica of the control room where pilots 

run at essentially zero operational risk, and AI assists operator decisions rather than making them. 

The shift to agents. Agents are the main capability unlock for utilities.  They can plan and carry out multi-step work 

toward a goal using tools and memory, checking its own results. The difference that matters to an executive is 

scope. A copilot helps a person inside one step of a process. An agent takes on a whole process, start to finish. 

Attacking whole processes rather than shaving minutes off tasks is where the utility’s cost structure and economics 

can change. An interconnection study cycle, an outage investigation, and a rate-case data request are all 

processes of that shape. 

The fastest way for an executive to understand agents is to run one. A practical example is an AI chief of staff. 

Given scoped access to a calendar, task list, and working folders, a current desktop agent can assemble a morning 

brief before you sit down, with your open items time-blocked into the gaps between meetings. It can digest a week 

of meeting transcripts into decisions, action items, and themes. It can synthesize a folder of board materials or 

Exhibit. The AI gap. Sources: NGP Utility Innovation Survey (Oct 2025) and McKinsey. 
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research into a one-page position, and produce first drafts of decks, trackers, and internal documents from raw 

notes. Setup takes minutes or a few hours, not weeks. Free tutorials walk a non-technical user through it, and 

Google's free five-day agents course gives a technical team a curriculum, from tool use through evaluation to 

production deployment. An executive who has delegated real work to an agent learns first-hand what enterprise 

agents require before sponsoring them, which comes down to scoped access, curated context, standing rules, 

human approval for consequential actions, and a definition of done. 

Scaling that experience to the enterprise is a governance problem before it is a technology problem, and is called 

Agent Ops. Its elements are evaluation against golden datasets rather than pass-fail tests, tracing of the agent's full 

decision path, quality scoring by a judging model with human review, and a deployment gate that compares every 

new version against production before it ships. The security half treats each agent as a new kind of principal with its 

own verified identity and least-privilege permissions, so a compromised or misbehaving agent can only do limited 

harm. Sprawl gets answered with a central registry and gateway rather than many ungoverned bots. None of this is 

unusual practice, just applied to software that acts. One example is a compliance workflow. One agent queries 

data, a second drafts the filing or report, a third critiques it against the rules and escalates ambiguity to a human 

expert, and a fourth turns the expert's corrections into permanent guidance.  

      What to do Monday. Try building an AI Chief of Staff with a how-to guide (example linked here).  Another 

idea is to pick one end-to-end process that the team who touches it agrees needs improved. Redesign the 

process first, prepare the data it needs, and pilot an agent on it with Agent Ops discipline, including a human 

approval gate on every consequential action.  
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Section 4. Decision Levers, and How to Navigate the 

Scenarios 

4.1 The portfolio of strategic options 

The scenarios in Section 2 are not predictions but rather tools to answer a practical question. What portfolio of 

strategic options should an executive build now to win across these futures? 

This section examines seventeen levers across seven families available to a regulated utility CEO in PJM or MISO. 

They sort into two groups. 

→ “Foundation moves.” From information available today, eleven levers make sense in the scenarios. 

Nobody can promise how a ten-year window plays out, and this paper will not pretend to, but for each of these, 

in most worlds it helps. They are the base of the portfolio. 

→ “Triggered bets.” Six levers pay off in one or two worlds and are weaker or value-destroying in others. 

Each one can be viewed as an option (a site permit, a small pilot, a term sheet, a study).  Concentrate 

resources when the evidence shows that world arriving. Keeping a bet open until the evidence is in is how to 

capture the upside without wagering the balance sheet. The dashboard in Section 5.3 tracks where each lever 

stands today. A bet can be moving toward conversion, as the firm dispatchable build is for many PJM utilities 

now, and still remain a bet. 

The idea behind this split is options under uncertainty. Keep spending low across many options, place a small 

number of bets, and watch the indicators that tell you when to convert an option into a commitment. What is new is 

applying it to a capital plan that regulators, shareholders, hyperscalers, and customers will each judge by a different 

standard, on a clock that runs at different speeds: the technology driving demand turns over in months, elections 

reset the politics every two to four years, the infrastructure takes six or more years to build, and the strategy has to 

hold for ten. 
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      The portfolio at a glance: five big choices, the capabilities that enable them, and the governance that 

steers them. Before the lever-by-lever detail, the portfolio is easier to grasp as a small number of big choices. Five 

decisions do most of the work. Lever numbers refer to the answer key in the table below this one. 

Priority What it is Levers 

The five biggest 

choices 

(Prioritize) 

How fast you connect large customers, and on 

what terms 
1. Speed to power 

 What a large-load deal must contain, and who 

pays for the infrastructure it causes  

(see Appendix B for deal worksheet) 

2. Contract optionality 

3. Cost allocation 

 Whether customer flexibility and distributed 

resources become real capacity  
4. Demand flexibility 

5. VPP / DER aggregation 

 Whether, and when, to commit to firm 

dispatchable generation 
7. Firm dispatchable build 

 Whether to participate in the grid bypass or 

defend against it, including at the customer 

edge 

6. Customer relationship defense 

8. Re-verticalization in unique cases 

9. Bypass partnership 

Enabling 

capabilities 

(Supporting role) 

The capacity, organization, and security that 

make the choices executable 
10. Grid efficiency 

11. Innovation ecosystem 

13. Talent and operating model 

14. Cybersecurity at the operational technology 

(OT) edge 

Governance and 

positioning 

(Supporting role) 

Watching which future arrives, shaping the rules 

it plays under, and keeping stakeholders on 

board 

12. Signal dashboard,  

15. PBR / reform positioning  

16. Market-reform engagement 

17. Shareholder narrative 
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      The seventeen levers: the answer key. Every lever, its theme, and its group is shown here. The numbers 

carry through the rest of this section, so this table is the map.  Full descriptions are in Section 4.2 to 4.9.  The 

conditions that unlock the triggered bets are shown in Section 5 Recommendations.   

Green = Biggest choices (prioritize) · Gray = Enabling capabilities (supporting role) 

# Lever Theme Type 

1 Speed to power A. Customer & Load Foundation move 

2 Large-load contract optionality A. Customer & Load Foundation move 

3 Fair large-load cost allocation A. Customer & Load Foundation move 

4 Demand flexibility A. Customer & Load Foundation move 

5 VPP / DER aggregation A. Customer & Load Triggered bet 

6 Customer relationship defense A. Customer & Load Triggered bet 

7 Firm dispatchable build B. Generation & Supply Triggered bet 

8 Re-verticalization in unique cases  B. Generation & Supply Triggered bet 

9 Partner with / invest in bypass B. Generation & Supply Triggered bet 

10 Grid efficiency / beneficial load C. Grid Efficiency Foundation move 

11 Capital-light innovation ecosystem D. Innovation Foundation move 

12 Signal dashboard E. Capability Foundation move 

13 Talent and operating model E. Capability Foundation move 

14 Cybersecurity at the OT edge E. Capability Foundation move 

15 PBR / reform positioning F. Regulatory & Advocacy Triggered bet 

16 Market-reform engagement F. Regulatory & Advocacy Foundation move 

17 Shareholder narrative and capital discipline G. Financial Foundation move 
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      How the levers were classified. Each lever is scored one (low) to five (high) on five dimensions. The 

dimensions ranked are: strategic value, how limited its downside, how little capital it puts at risk, how reversible it is, 

and how quickly it reaches impact. A foundation move scores four or five on the first four dimensions, and a 

triggered bet falls to three or below on at least one, because either its value or the cost of being wrong concentrates 

in particular futures. Time to impact informs sequencing and does not affect classification. 

The scores are judgments informed by the interviews and sources behind this paper, and each seat should re-score 

them against its own circumstances. 

Lever Strategic 

value 
Downside 

exposure 
Capital 

at risk Reversibility Time to 

impact Classification 

1. Speed to power 5 5 4 5 4 Foundation 

move 
2. Large-load contract 

optionality 5 4 5 5 5 Foundation 

move 
3. Fair large-load cost 

allocation 5 4 5 4 4 Foundation 

move 

4. Demand flexibility 4 4 4 5 4 Foundation 

move 

5. VPP / DER aggregation 3 3 4 3 3 Triggered bet 

6. Customer relationship 

defense 3 3 3 3 3 Triggered bet 

7. Firm dispatchable build 3 1 1 1 2 Triggered bet 

8. Re-verticalization, in 

unique cases 2 1 1 2 1 Triggered bet 

9. Partner with or invest in 

bypass 3 2 2 3 3 Triggered bet 

10. Grid efficiency and 

beneficial load 4 4 4 4 4 Foundation 

move 
11. Capital-light innovation 

ecosystem 4 4 4 5 4 Foundation 

move 

12. Signal dashboard 4 5 5 5 4 Foundation 

move 
13. Talent and operating 

model 4 4 4 4 4 Foundation 

move 
14. Cybersecurity at the 

OT edge 4 5 4 4 5 Foundation 

move 
15. PBR and reform 

positioning 3 3 5 4 2 Triggered bet 

16. Market-reform 

engagement 4 5 5 5 3 Foundation 

move 
17. Shareholder narrative 

and capital discipline 4 4 5 4 4 Foundation 

move 
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Priority of each lever by seat. The table below labels High, Medium, or Low for what priority and how much of 

your resources the lever deserves in your plan.  This is determined by 1) how much of your revenue and risk the 

lever's outcome moves in your market structure, 2) whether the venue that prices the lever exists for your seat (an 

auction, a resource plan, a tariff you can file), and 3) whether your seat can execute it.  

      How to read this section from your seat in PJM and MISO.  The right answer differs by where you sit. A 

wires-only utility in PJM and a vertically integrated utility in MISO do not weight a baseload build the same way, 

and the venue where each lever gets pulled changes by market: the same cost-allocation principle is a PJM 

tariff matter in one territory and a state rate-case matter in another. Find your column, then read the levers that 

matter most. 

 

Lever 
PJM, vertically 

integrated 
PJM, wires-only 

MISO, vertically 

integrated 
MISO, wires-only 

1. Speed to power High High (core business) High High (core business) 

2. Contract optionality 
High (PJM tariff venue) High (tariff venue) 

High (state IRP 

venue) 
High (state venue) 

3. Cost allocation 
High High (visible bill line) 

High (tariff passed in 

some states) 
High (transmission 

allocation fights) 

4. Demand flexibility High (peak and auction 

exposure) 
High Med (winter peaks) High 

5. VPP / DER 

aggregation 
Med 

High (orchestrator role, 

entrants arriving) 
Med 

High (orchestrator 

role) 

6. Customer 

relationship defense 
Low Med (DSO path) Low Med (DSO path) 

7. Firm dispatchable 

build 
Current option 

Not available without re-

verticalization approval 
Live option, via the 

resource plan 
Not available without 

re-vert approval 

8. Re-verticalization in 

unique cases 
Not applicable (already 

integrated) 
Open question Not applicable Open question 

9. Bypass partnership 
Med (defensive) 

High (capture economics 

you can’t otherwise earn) 
Med High 

10. Grid efficiency High High (core lever) High High 

11. Innovation 

ecosystem 
High High High High 

12. Signal dashboard 
High (watch auction 

clears, hedge ratio) 
High (watch co-location 

rulings) 

High (watch winter 

margin, 

accreditation) 

High (watch cost-

allocation dockets) 

13. Talent and 

operating model 
High High High High 

14. Cybersecurity at 

the OT edge 
High (machine-speed 

threat, insurers 

repricing) 
High High High 

15. PBR / reform 

positioning 
Med (by state) Med Med (by state) Med 

16. Market-reform 

engagement 
High (redesign is live 

now) 
Med 

Med (large-load rules 

forming) 
Med 

17. Shareholder 

narrative 
High (build risk) High High High 
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      How much each lever matters in each future. The matrix below rates each lever’s importance in each of the 

four scenarios. Importance means the attention and resources the lever deserves in that world rather than its 

attractiveness, which is why cost allocation rates High in the Affordability Revolt, a world that is unforgiving of those 

who neglect it.  The foundation moves read High nearly across the board.   

Lever Reliability Cliff Grid Defection 
Affordability 

Revolt 
Coordinated 

Acceleration 

Foundation moves (11). The pattern to notice: rated High nearly everywhere, which is what makes them 

foundation moves. 

1. Speed to power High High High High 

2. Large-load contract optionality High High High High 

3. Fair large-load cost allocation High Med High High 

4. Demand flexibility High Low High High 

10. Grid efficiency / beneficial load High High High High 

11. Capital-light innovation 

ecosystem 
High High High High 

12. Signal dashboard High High High High 

13. Talent and operating model High High High High 

14. Cybersecurity at the OT edge High High High High 

16. Market-reform engagement High Med High High 

17. Shareholder narrative and 

capital discipline 
High High High Med 

Triggered bets (6). The pattern to notice: the rating swings across the columns, which is what makes 

them bets. 

5. VPP / DER aggregation High Low Med High 

6. Customer relationship defense Low High Med Med 

7. Firm dispatchable build High Low Low High 

8. Re-verticalization in unique 

cases 
Med Low Low Low 

9. Partner with / invest in bypass Low High Low Med 

15. PBR / reform positioning Low Low High High 

The matrix matters most when the probabilities move. As the dashboard in Section 5.3 shifts the read on which 

world is arriving, the levers whose ratings concentrate in the gaining scenarios rise in priority. A drift toward Grid 

Defection, for example, advances the customer-edge and bypass options while quietly weakening the case for the 

firm build. The annual re-weighting in Section 5.4 is where those shifts become capital decisions. 

All levers are described in full below within their theme and how the Scenario that occurs impacts them.  Treat this 

as something to scan selectively based on what you want to deep dive into.  The themes are Customer and Load, 

Generation and Supply, Grid Efficiency, Innovation, Capability, Regulatory and Advocacy, and Financial.   
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4.2 Customer and Load 

Load is the core opportunity. This theme holds the levers that determine whether you capture it on your system, on 

terms that hold up in future scenarios.  

Speed to power (foundation move) 

Large customers pay primarily for speed to power and firm supply. Compress your own interconnection through 

flexible and non-firm service offerings, study-process reform, and grid-enhancing technologies to free capacity on 

existing lines. In the Reliability Cliff this adds capacity fast. In Grid Defection it removes the customer's main reason 

to leave. In an Affordability Revolt it is efficient spend rather than new rate base. The benchmark for what fast looks 

like exists, because ERCOT's connect-and-manage approach interconnects loads of 10 MW and above in roughly 

18 to 30 months against a multi-year average in PJM. One large RTO is moving to a single-phase interconnection 

process targeting roughly 12 months and expects utilities to be integral to delivering it, which shifts the constraint 

toward the utility’s own study and construction capacity. Early evidence is encouraging. The reformed process 

accepted about 200 GW in its first cycle under a stricter viability screen, so throughput rather than intake is now the 

open question. The Department of Energy also runs a named Speed to Power Initiative with technical assistance 

for utility commissions. In the Reliability Cliff this lever adds capacity fast. In Grid Defection it removes the 

customer's main reason to leave. In an Affordability Revolt it is efficient spend rather than new rate base.   

Large-load contract optionality (foundation move) 

Large-load contracts should carry curtailment rights, take-or-pay minimums, and cost-recovery triggers. These 

terms let you curtail to protect the system in the Cliff scenario, retain load on better terms in the Defection scenario, 

and insulate the residual customer base against demand unwind and retroactive action in the Revolt scenario. The 

customers signing these deals are sophisticated counterparties so the terms are negotiable while the queue is long 

but harder to add later.  The specific terms that make a large-load deal work, each grounded in an enacted law, 

approved tariff, or signed precedent, are treated in the deal scorecard in Appendix B. Under one large RTO’s 

interim framework for periods of insufficient resource adequacy, the market operator does not decide which 

customers curtail first. Load-serving entities hold the load-shed plans, and they and their state regulators decide 

whether to update them or to create a new customer class, so curtailment sequencing, with all its political exposure, 

is a choice made inside the utility. 

Fair large-load cost allocation (foundation move) 

Bring a “data-center-pays” proposal to the commission before one is imposed on you. A well-designed allocation 

recovers cost fairly in the Cliff, protects residential ratepayers in Defection, defuses the political fuel of the Revolt, 

and is the precondition for the Coordinated world, where the load only stays on-grid because everyone believes it is 

paying its way. Oregon has already shown an example of this, reallocating costs under its new tariff so data-center 

rates rose about 29% while residential rates fell 1.3%. Dozens of large-load tariffs are now in place or in 

proceedings nationally.  The utilities that wait for a commissioner or a legislature to write the rule may get a less 

attractive version of it. State-level analysis associates faster load growth with smaller price increases when the new 

load covers its incremental costs, and among market participants, large loads paying their own way has moved in 

about a year from contested to accepted practice. A federal action arrived in March 2026 when the seven largest 

data-center buyers signed a White House pledge to protect ratepayers from large-load costs. The pledge, 

expanded in July to more than 200 utilities, developers, and states, is voluntary and unenforceable, and state action 

remains essential, but every major counterparty has signed its principles, which makes it a useful negotiating 

reference. One large RTO’s Board framework points the same direction, deferring cost-allocation design to the 

states first and allowing a large load to waive curtailment compensation, the first mechanism that turns the pledge’s 

language into a binding term. The counterparties are also present in the proceedings themselves. Large buyers 

now file testimony in data-center tariff cases and challenge proposed thresholds, so a cost-allocation position must 

be built to survive well-resourced opposition, not only commission review. 
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Demand flexibility (foundation move) 

Demand response and load flexing are a distinct lever from distributed supply. If hyperscalers accept curtailability 

and schedule-shifting, flexibility is a primary payoff in the Coordinated world and a peak-shaver in the Cliff, and if 

they insist on firm around-the-clock power the lever weakens. Flexible interconnection connects large loads roughly 

three to five years faster than firm service, saves on the order of $80 million in system costs per gigawatt served, 

and analysis suggests around 76 GWs of US data-center capacity could integrate this way at an average 

curtailment of about 0.25%. A maturing vendor set now sells the orchestration that makes curtailable service 

workable for both sides. The lever is broader than the largest customers. Residential and commercial flexibility, 

from managed EV charging to thermostat and battery fleets, carries the same logic at the meter edge, and that 

breadth is why it sits with the foundation rather than the bets. One large RTO has also directed curtail-first 

treatment for new large loads arriving without their own supply by mid-2027, making flexibility a condition of 

connection rather than a negotiated term. 

One caution from inside a utility innovation function: grid-facing flexibility for a new large load still increases total 

energy use and generation cost. It creates downward rate pressure only when paired with correct interconnection 

pricing, so that growth pays for itself rather than shifting cost onto other customers.  Flexibility also bridges rather 

than replaces, deferring capacity while assets get built, with its value falling off beyond the peak hours. 

VPP and DER aggregation (triggered bet) 

The distributed-supply complement to demand flexibility, and a separate decision since aggregated batteries, 

DERs, and microgrids supply capacity and flexibility shapes load. The design choices are different, namely who 

owns the assets, who orchestrates them, and what the program costs per MW.  The cost question is visible in the 

first utility-owned, front-of-the-meter battery programs at roughly $2,100 per kW, an order of magnitude above what 

competitive aggregation can deliver. The lesson is that converting a VPP into rate-based capex resolves the utility's 

incentive problem but imports a cost problem. The alternative is orchestration to consolidate the overlapping load-

flexibility programs most utilities already run into a single customer-facing VPP, and leverage a DERMS.  

About 40 GW of VPP capacity is enrolled nationally, up 21% in a year, but only about 45% of deployed home 

batteries are enrolled in any program, which makes auto-enrollment a large opportunity.  One program that adopted 

it experienced enrolled capacity rising 10x in a year. There are risks such as program stability that may depend on a 

funding source and get cut by a state budget, as an example. Also locational premium only pays where customers 

cluster on the right feeders, so targeting enrollment geographically rather than uniformly is a strategy.  There is 

competition with new companies demonstrating the aggregation the utility could have run, including a battery-and-

retail company (Base Power) operating in a major PJM territory at roughly 25% below the utility price. Competitive 

entrants have shown they will run that aggregation themselves if the utility won’t. The new backstop procurement’s 

15-year commitments are open to demand-response and DER aggregators as well, a first at that duration. The bet 

scales when your own pilot proves orchestration at a cost per dispatchable MW competitive with a peaker while the 

state mechanism holds, and it closes if program economics fail at scale, keeping the DERMS for visibility. 

Customer relationship defense (triggered bet) 

The long-term positioning question is where on the spectrum from energy-as-product, charging for kilowatt-hours 

and capacity, to energy-as-a-service, charging for outcomes like comfort, resilience, and bill certainty, a company 

should sit in this new era. Regulated utilities sit far to the product end because the regulated model pays them to, 

and freedom to move toward outcomes is inversely related to how much a utility earns on rate base. The trigger to 

act is rising defection signals. If a third party is going to sell your customers an outcome, the defensive move is to 

sell it to them too. The bet scales when entrants win measurable share and large customers request tiers you do 

not offer, and it closes if the entrants stall, folding the pilot into standard programs.  Below is a spectrum from 

production-value to use-value, and where each structure sits today with a possible path toward charging for 

outcomes. 
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Company type Default 

position 
Why it sits there Possible path toward use value 

Vertically 

integrated utility 
Far product 

end 
Rate-base return rewards capital 

deployed, not outcomes 
PBR and performance incentives; bundled 

beneficial-load programs 

Wires-only utility Product end Delivery is still an asset-earning 

regulated service 
DSO and orchestrator role; resilience 

services; large-load grid services 

IPP / merchant Product-

center 
Revenue is $/MWh and capacity Firm-power-as-a-service for data centers; 

tolling; retail bundling 

Competitive 

retailer 
Use-value 

end 
No asset base to defend; competes 

purely on customer value 
Already there; the model regulated utilities 

are defending against 

 

4.3 Generation and Supply 
The bets in this theme are the largest, slowest, and least reversible. All three are triggered bets. 

Firm dispatchable build (triggered bet) 
A large commitment to firm dispatchable generation, whether gas or nuclear, pays off best in the Reliability Cliff, 

where firm capacity is scarce and commands a premium, and it does well in the Coordinated world, where the load 

arrives and is served profitably. The same commitment is value-destroying in Grid Defection, where the load it was 

built for has left the system, and in the Affordability Revolt, where the capex is disallowed or the return on it is cut. 

The downside is no longer hypothetical, because Wood Mackenzie's 2026 moderate-demand scenario finds 

demand running 664 TWh, or 60%, below its base case by 2035 if data-center growth disappoints, with stranded-

asset risk on the gas plants already committed and capacity prices falling hard in the resulting oversupply. Until the 

conditions arrive together the option is held at modest cost through site banking, permits, and long-lead equipment 

slot reservations. A live test of the missing cost-recovery mechanism is arriving. PJM’s reliability backstop 

procurement runs September 30 to October 21, taking 15-year commitments under a $555/MW-day cap, with 

results in December. Storage does not rescue the near term either. Transformative grid-storage economics sit a 

decade or more out on the federal cost goals, which is why staged dispatchable commitments beat waiting for a 

cheaper substitute. Market reporting also describes bilateral prices to data centers well above the capped auction 

price. Treat the specific numbers cautiously, but the direction matters, because the same megawatt can serve a 

contracted counterparty or the ratepayer pool, and the build decision is now also a counterparty decision. The build 

scales only when three conditions arrive together, signed take-or-pay commitments at the board-set share, a still-

widening capacity gap, and a cost-recovery mechanism in place, and it closes if demand tracks the moderate case, 

selling the slot and contracting the capacity instead. 

Re-verticalization in unique cases (triggered bet) 
This lever exists for one seat only, a wires-only utility weighing a return to generation ownership.  At bottom it is a 

margins question for shareholders, because generation adds rate base and an earnings growth engine that a 

delivery-only business lacks, and in the Cliff it can add real value. The risk is execution. A utility that has not 

operated generation before or in a long time is an inexperienced operator.  Inexperienced operators tend to build 

and run expensive plants, and those costs flow to customer bills, so a move made for shareholder growth can end 

up feeding the affordability problem it was supposed to outrun. Policy is moving in both directions, with at least one 

state recently banning regulated utility generation ownership outright while another opens the door, which is why 

the bar for this option should be the highest of the six bets. A filing scales only on market failure plus proven 

operating capability with the partner secured, and the option closes if either answer is no, taking the contracted 

route to firm supply instead. 
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Partner with, or invest in, the bypass (triggered bet) 
The third supply lever is a little concerning. If high-value load is going to be served behind the meter or off-system, 

a utility can capture part of those economics rather than losing all of them, and the template already exists, 

because National Grid's venture arm paid $1.75 billion for a 35% stake in Joulent's 2.67 GW behind-the-meter build 

for a Microsoft data center, which is an incumbent transmission utility funding the bypass rather than fighting it. 

Helix Digital Infrastructure and American Terawatt are variations on the same route-around, and all three are 

described in the glossary. One hyperscaler has already acquired an independent power producer’s assets outright 

(Alphabet’s $4.75 billion purchase of Intersect Power assets), and the largest technology companies carry market 

value more than an order of magnitude above the entire listed utility sector. Advisers now treat them as a distinct 

class of strategic buyers for operating assets. 

The counterweight is that the bypass cannot scale to the whole problem, which is why it stays a bet. Co-location 

cannot be done everywhere, by everyone, at fifty-plus gigawatts, on a data-center timeline. Announced megawatts 

are not yet delivered megawatts and most of the announced pipeline is gas which faces the same turbine queue as 

everyone else.  Stepping behind the meter also means taking on the utility’s job.  Specifically, holding voltage 

steady without the grid’s help, clearing faults without the current it would have supplied, and buying batteries to 

absorb AI load swings which a turbine alone cannot follow. Regulatory support isn’t guaranteed either, since federal 

regulators rejected the expansion of a high-profile co-location arrangement in PJM. The forms this bet can take run 

from co-development to an equity stake to becoming the operations counterparty for someone else's project. Policy 

nudges the same direction. The federal pledge and the exclusion of non-firm loads push large customers toward 

bring-your-own-supply structures, so there are more of these projects for a utility to partner on. Scale this lever 

when rulings hold and bypass projects reach commercial operation in your region, and they close if rulings reverse 

or the economics stall, letting the options lapse while remaining the counterparty. 

4.4 Grid Efficiency (foundation move) 
This family gets one lever, it is a foundation move, and it requires accurate sizing which may be smaller than the 

public conversation suggests but is still worth pursuing. 

Practitioner experience puts non-wires alternatives at 6-7% of capacity needs even in the markets that have 

pushed them hardest and where infrastructure remains the dominant cost driver. Policymakers think it could be 

higher. Operating experience lands in the same range. Dynamic ratings and similar tools typically recover a few 

percentage points of thermal headroom, useful but not enough to close a future overload measured in hundreds of 

megavolt-amperes (MVA), where reconductoring or new lines are the remaining options. Individual efficiency wins 

are small against a capital program, since saving $150,000 on a $30 million project does not move the needle. The 

singles add up, however, and in every scenario higher utilization of the existing system is either inexpensive 

capacity, a lower bill, or both. The headroom is also bigger than the program numbers suggest.  Average US 

network utilization runs 50 to 55%.  Reconductoring with advanced conductors also roughly doubles the capacity of 

a line on existing rights-of-way.  Dynamic line ratings free 10 to 30% on the lines where they are deployed, and 

paybacks run months up to two years.  Finally, about 6.6 GW of grid-enhancing-technology projects are set to 

interconnect in PJM before 2030. 

Beneficial load growth raises utilization without triggering upgrades, and an example is a smart-panel program at 

PG&E that gives a 100-amp residential panel the functional capacity of a 200-amp panel, avoiding the transformer 

upgrade EV charging would otherwise force at a reported saving of about 98% against the wires alternative. Safety-

factor recapture analyzes where components can safely run closer to their true limits and monetizes the freed 

capacity, a real opportunity that at least one major utility examined and passed on because it worked against its own 

rate-base incentives. A maturing toolset, including transformer monitoring, digital-twin planning, trenchless 

undergrounding, and drone construction from the vendors in the glossary, makes physical delivery itself faster and 
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lower-cost. There is a demand-side version of the same idea, which is to steer new compute toward the parts of the 

system where headroom already exists.  With the transmission miles built far below the need – only 400 miles of new 

345kV+ lines were built in 2025 against a need for 5,000 miles annually – this lever is important. 

 

 

4.5 Innovation (foundation move) 
This lever is an organizational capability.  It is the ability to quickly and cost-efficiently solve de novo problems and 

find, evaluate, buy/build, and scale technology the utility has never used before. The industry's own survey data 

says most utilities do not yet have the capability, and talent ranks as the #1 barrier ahead of budget. The position is 

also moving quickly, since the share of utilities embedding innovation accountability inside their business units 

jumped from 26 to 69% in a single year, which means the utilities still without the capability are increasingly 

competing against peers that have it. 

In the Reliability Cliff, new capacity cannot arrive in time no matter what is spent, so the utilities that can rapidly 

evaluate and deploy the technologies that stretch the existing system serve load their slower peers turn away. In 

Grid Defection, the bypass competes on speed and product, and an innovation-capable utility narrows the speed 

gap while offering some of what the entrants offer, where a utility without the capability watches the gap widen on 

both fronts. In the Affordability Revolt, innovation is one of the few levers that reduces cost rather than adding rate 

base, which makes a visible innovation program part of the license to keep investing in front of a skeptical 

commission. And in Coordinated Acceleration, funding flows and technologies scale past pilots, so the utilities with 

a buying/building capability capture the most value. There is no scenario in which the capability hurts, the spend is 

modest and reversible, and several of the other levers do not work without it.  Obstacles may come from strong 

executive sponsorship and regulatory question amidst affordability concerns.  

The buying playbook in Section 3 Capabilities maps the technology categories to the budget lines they reduce and 

the rate-case story each carries. How to build the capability itself, from the operating model to the funding structure, 

is a recommendation rather than a description, thus it is found in Section 5 Recommendations. 

 

 

 

Exhibit. Transmission build-rate collapse. Wood Mackenzie, 2026. 
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4.6 Capability 
These are foundation moves that make every other lever executable.  

Talent and operating model (foundation move) 
In the industry's own data from a survey run by National Grid Partners, talent rather than budget is the #1 barrier to 

utility innovation. The portfolio this paper advises is an argument about organizational capability as much as capital, 

because someone must lead the work negotiating take-or-pay terms, and buying/scaling technology, for example. 

Signal dashboard (foundation move) 
The triggered bets only work if someone is watching the conditions that would unlock those bets. Build a standing 

dashboard of each scenario's signals, reviewed quarterly with pre-agreed trigger points.  This can cover 

hyperscaler capex guidance, the ratio of signed to speculative load in the queue, equipment lead times, capacity 

auction clears and reserve margins, accreditation changes, commissioner elections, and federal co-location rulings. 

One new public input makes several of these readable at once. One large RTO’s large-load registry discloses loads 

of 50 MW and above and whether they bring their own supply. When a scenario's signals arrive, concentrate 

resources and stand down the bets not proving out. 

There is also a buildable product here, and it is worth describing because a version of it does not yet exist. The 

concept is a tool that continuously ingests the signal feeds above, scores each against the four scenarios, and re-

weights the scenario probabilities as evidence accumulates, alerting the executive team when a pre-agreed 

threshold is crossed. If you don’t build it, a lightweight way to stay updated is asking the strategy function for a 

monthly re-weighting of the four scenarios against live signals. Section 5.3 has this signals dashboard. 

Cybersecurity at the operational technology edge (foundation move) 
The time from a vulnerability being disclosed to a working exploit has fallen to about three weeks, documented AI-

assisted attacks now come together in under an hour, and the first Gartner-documented AI-orchestrated attack on 

critical infrastructure, which hit nine government entities and a water utility in May 2026, was stopped by multi-factor 

authentication and network segmentation rather than anything bespoke. This was a topic at a recent National Grid 

Partners NextGrid Alliance meeting, a working group with over 150 utilities represented, The work is exploitation-

based patch prioritization, hardened remote and vendor access, and segmentation that contains whatever gets 

through.  Insurers are already writing AI exclusions into policies. One more reason this belongs in the foundation is 

that the strategic portfolio discussed in the paper raises the stakes, since flexibility and VPP levers multiply 

networked control points at the grid edge.  

4.7 Regulatory and Advocacy 
Regulatory processes move slowly and the parties who show up early advise on the drafts. 

PBR and reform positioning (triggered bet) 
Versions of performance-based regulation are arriving, and mostly not as textbook PBR. The leading edge looks 

like KPI scorecards, return adjustments tied to performance categories, and mandates enforced through non-

recovery, with Virginia's 2026 grid-utilization law, Maryland's omnibus, and California's utility-accountability 

legislation as templates.  Positions taken here have to survive commission turnover, since a reform stance built for 

one set of commissioners can expire. One genuine whitespace sits at the federal level, where FERC-regulated 

transmission has no performance regulation at all, and one coalition lesson comes from Texas, where the wires 

utility brought its largest customers to the legislature as partners rather than facing them in a rate case. A predicted 

metrics card to prepare for based on international and U.S. payout precedents is in Appendix B. New Jersey has 

since repealed its ROE adders, putting allowed returns on a legislative footing in three states, and passed an 

Advanced Grid Technologies Act that directs utilities toward grid-enhancing investments the state estimates at $1 
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billion in annual savings. This lever scales when dockets rise year over year, neighbors adopt performance 

mechanisms, and affordability politics reach your commission, and it closes if reform stalls, keeping the card as an 

internal scorecard. 

Market-reform engagement (foundation move) 
PJM and MISO are both evaluating rules to incentivize generation building, something they have not historically 

needed to do, with both processes live now. This lever moved into the foundation because a staffed seat in these 

processes costs little in every scenario, but influence compounds with time, and the rules being written now will 

govern the decade regardless of which future arrives. In PJM the effort concentrates on the capacity-market 

redesign, the co-location rules at FERC, and accreditation, which determines what the existing fleet is worth. One 

high-value argument to carry into the redesign is duration. The capacity signal reaches one to three years forward 

while new generation needs revenue visibility far longer, and lengthening that signal unlocks private capital in a way 

that faster queues alone do not. Funding structure is not the binding constraint at the market operator, whose role 

ends at identifying need and sending signals. The leverage sits in signal design. In MISO it concentrates on the 

large-load interconnection framework now forming, the new accreditation methodology, and the allocation of data-

center-driven transmission costs, where the affordability politics concentrate. One policy position belongs on the 

agenda even though it will not pass this year, which is public co-funding of grid infrastructure, argued not because 

other systems do it but because the scale of this build is a national-competitiveness question and its beneficiaries 

include taxpayers who are not ratepayers. 

4.8 Financial 

Shareholder narrative and capital discipline (foundation move) 
A portfolio of options could appear to be a lack of conviction to shareholders promised a rate-base growth story. 

The narrative to build is that optionality has value a committed single-forecast plan does not.  The trigger framework 

is what protects the return on equity when a scenario turns unfavorable. The discipline is what makes the narrative 

credible, which means milestone-gating large commitments, contracting take-or-pay where a single counterparty 

drives the build, and not sizing rate base to the upper end of the demand forecast.  The forecast is the input that 

has been most wrong most recently, in both directions.  

4.9 The assembled portfolio 
Put together, the portfolio has eleven foundation moves under construction now: speed to power, contract 

optionality, cost allocation, demand flexibility, grid efficiency, the innovation ecosystem, the signal dashboard, talent, 

cybersecurity, market-reform engagement, and the shareholder narrative with its capital discipline. There are six 

bets as open, low-cost options: dispatchable build, re-verticalization, the bypass partnership, VPP aggregation, 

customer relationship defense, and PBR positioning, each with its full conditions to execute listed in Section 5.  

Appendix C walks this portfolio through a single worked case, a wires-only utility in PJM facing the capacity pass-

through problem, to show the levers combining on one real decision. 
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Section 5. Recommendations 

There are six recommended steps based on the findings from the primary research with nearly 20 interviews and 

secondary research with nearly 150 sources.  This is the final section and how you can consider taking action. 

      5.1 Pursue selective bets within an all-of-the-above strategy 

Many interviews behind this paper arrived at similar conclusions. The first is that there is no single answer. Meeting 

this load growth will take more firm dispatchable generation, life extensions on plants that were scheduled to close, 

new combined-cycle capacity, curtailment rights built into every large-load deal, dispatchable batteries, aggregated 

distributed resources, and, on a longer timeline, nuclear. An “all of the above strategy” is not a slogan but an 

accurate description of the scope of the problem and solutions required. The second truth is that no individual 

company can do all of it, and the ones that try will spread their capital and their credibility thin to do any of it well. An 

all-of-the-above strategy is likely not executable as a corporate strategy. 

The approach this paper recommends from those conclusions is “selective bets” within an all-of-the-above strategy. 

The industry as a whole can pursue everything, and at the industry level that works. For a single company the 

decisions need carefully weighed. The eleven foundation moves held up in most scenarios, which argues for 

pursuing them. The six bets did not universally, which argues for holding them as low-cost options and committing 

capital as the evidence arrives. Each seat carries constraints this paper cannot see, so an executive knows the true 

weighing. Appendix C walks one seat through that end to end. 

The timing problem is the reason a portfolio approach earns its keep. A ten-year strategy has to survive at least two 

presidential administrations and two governors. The plants and lines that anchor it take six years or more to build and 

cannot change course once committed. The technology driving the demand turns over in months. The plan cannot 

be a single bet on a single future, however confident the forecast behind it. It must be a portfolio, namely firm 

commitments where every future agrees, options where they disagree, and staged decision points on everything too 

big to reverse. 

 

 

 

 

 

 

 

 

 

 

 

Your seat: a guide to this section. The recommendations share common themes, but what weighs strongest 

depends on which of the four seats you occupy. Find your row below, and read the section with it in mind. 
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Seat Where you stand 
What weighs heavier in 

your year one 
Watch closest on 

the bet list (5.3) 
Your advocacy priority 

(5.5) 

Vertically 

integrated, 

PJM 

The most levers and 

the most exposure. The 

capacity auction prices 

your fleet 

Accreditation, seasonal 

testing, and bidding 

accredited value move up 

from the watchlist  

The firm 

dispatchable build 
The capacity-market 

redesign 

Wires-only, 

PJM 
Speed to power is your 

core business, and the 

customer edge is the 

most contested ground 

Interconnection speed and 

large-load deal discipline 
Customer 

relationship 

defense 

Co-location rules and fair 

cost allocation 

Vertically 

integrated, 

MISO 

The resource plan 

(IRP) is the venue 

where your portfolio 

gets approved 

The analytics that carry an 

IRP, the delivery capability to 

execute it, and securing 

queue position  

The firm 

dispatchable build 
The large-load 

interconnection framework 

and the new accreditation 

methodology 

Wires-only, 

MISO 
Where the affordability 

politics of transmission 

cost allocation will 

concentrate 

The grid efficiency levers, and 

an advocacy agenda that 

matters as much as your 

capital plan 

VPP and DER 

aggregation 
Data-center-driven 

transmission cost 

allocation 

 

      5.2 Engage an innovation ecosystem 

Adaptability is critical during uncertainty, and innovation provides a foundation to navigate uncertainty. Executive 

sponsorship for engaging an innovation ecosystem can provide downward pressure on rates, provide success 

stories for regulators and legislators, and positively impact culture. Resistance to change is a dangerous strategy in 

a rapidly evolving industry with new market entrants. Harvard Business School professor Clayton Christensen 

famously illustrated this through large incumbent integrated steel mills being disrupted by smaller more nimble mini 

mills who had lower cost structures. The large incumbents were disincentivized to change and ultimately failed.  

What good looks like 

A strong innovation model at a large utility scopes every project for a minimum tenfold return, where a $2 million 

spend must create $20 million of value.  They also run validation checkpoints at three to six months rather than 

eighteen, so anything still alive at eighteen months should already be scaling. Every problem statement ends with 

the same clause committing the project to bring downward pressure on rates, which keeps the affordability lens on 

every dollar without anyone having to argue for it project by project. 

Two design choices protect the program from the industry's standard failure modes. The first is a small product-

design function, because a monopoly faces no natural pressure to validate demand before building.  Consequently 

experts build what they believe is needed and discover product-market fit questions years later. Understanding the 

pain point before anything gets built, and defining the scaling pathway in the same breath as the pilot, is the fix. The 

second is sponsorship. Innovation teams gain traction through personal executive commitment paired with a 

genuine crisis to organize around.  A function without that commitment flails without the necessary influence. 

Build it capital light, advocate for public funding 

Rate-case constraints limit what can be committed up front, which supports pursuing low-capital channels such as: 

• “Venture clienting,” being the demanding first customer rather than the investor. 
• Ecosystem participation, through innovation networks, utility-backed funds, accelerators, and the national 

laboratories, alongside large vendors and internal builds. Examples: Dominion Energy Innovation Center, 

National Grid Partners NextGrid Alliance, Google for Startups Energy Accelerator, Joules Accelerator. The 

market operators are opening a channel too. PJM is hosting its first annual innovation summit on applying AI 

to the RTO, and its joint technology pilots with members begin on the utility’s initiative, not the operator’s. 
• Buying cost-reducing technology into the rate case, where the affordability story is direct. 
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• Licensing builds from peer utilities. 
Most utilities lack a venture arm, and this program does not require one. A possible source for funding is a 

dedicated source similar to California's EPIC program, a ratepayer-funded innovation budget that does not compete 

with operations in every budget cycle.  An executive in a state without one can advocate for it. 

Teach the organization how to buy 

Rely on a buying playbook which maps each technology category to the budget line it reduces and the rate-case 

story it carries. The organization will learn to buy outcomes instead of specifications.  Utilities know how to buy 

transformers and do not yet know well how to buy grid software with outcomes.  The playbook will replace the old 

pattern of a 24-month pilot followed by a cost-effectiveness review. 

      5.3 Set up the operational signals dashboard 

The dashboard below includes the major signals the executive team should watch, grouped by the scenario each 

points toward, with its value today, the threshold that changes a decision, and the lever or bet it serves. Each 

foundation move and bet carries its two or three most important signals, and every action shown is a starting move. 

Scale and close decisions follow the board-set conditions described with each bet in Section 4.  The review runs 

quarterly, with an annual re-weighting ahead of budget season deciding whether any option converts. 

Foundation moves 10 through 14 and 16 have no rows because they are always on and wait on no signal. Three 

signals have no public benchmark and are built from your own data by design, since the bring-your-own-generation 

share of your queue, entrant activity against your own churn, and your arrears trend are the signals your 

competitors cannot see and you can. Re-date the current-value column at every review. The values shown are as 

of August 15, 2026. 
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Signal Definition Data source 
Current value (as of 

8/15/26) 
Trigger 

threshold 
Update 

frequency 
Owner 

Required action when 

it trips 

Reliability Cliff: is the system heading toward shortage? (Foundation move 4, bets 7 and 8)  

Emergency 

demand 

response 

activations 

An RTO’s last-

resort tool to pay 

customers to shed 

load because 

supply-side 

reserves are 

exhausted 

RTO 

operational 

notices 

July 2026 PJM peak 

stayed about 3,000 MW 

below the record, held 

there by emergency 

demand response 

Called repeatedly 

within a single 

season 

Monthly in 

season 
Operations Foundation move 4, 

Demand flexibility. File 

the curtailable tariff and put 

flexibility terms in every 

large-load contract. 

Capacity 

auction 

clearing price 

Auction clearing 

price against the 

administrative cap 

PJM Base 

Residual 

Auction results, 

MISO Planning 

Resource 

Auction 

2028/29 auction 

cleared at the 

$325/MW-day cap, 

about $554 uncapped, 

6.8 GW short 

Clears at or near 

the cap in 

consecutive 

auctions (already 

met) 

Annual, at 

auction 
Market 

strategy 
Triggered bet 7, Firm 

dispatchable build. Open 

the option: advance site 

control, permits, and 

reserve a turbine slot. 

Reserve margin 

against target 
The buffer of supply 

above forecast 

peak demand 

compared to the 

level required for 

reliability 

PJM Reserve 

Requirement 

Study, MISO 

OMS survey 

PJM's own forecast 

needs 30+ GW by 2031 

against a 6.8 GW 

backstop 

Below the 

required level in 

two consecutive 

assessments 

Quarterly Resource 

planning 
Triggered bet 7, Firm 

dispatchable build. Brief 

the board on the widening 

gap before the next 

auction. 

Hyperscaler 

capital-

expenditure 

guidance 

Guided data-center 

capital spending by 

the largest buyers, 

the counter-signal 

on this bet 

Quarterly 

earnings calls 
Roughly $5 trillion of 

cumulative hyperscaler 

capex forecast for 2026 

to 2030 

Two consecutive 

quarters of guided 

reductions 

Quarterly Strategy Triggered bet 7, Firm 

dispatchable build. A cut 

here argues for slowing or 

closing this bet, not 

advancing it. 

Generation-

ownership 

statute 

Whether your 

legislature permits 

a wires-only utility 

to own generation 

Legislative 

trackers 
Maryland permits 

commission-approved 

utility generation in 

certain cases. At least 

one state banned 

regulated generation 

ownership  

Your legislature 

opens the door in 

statute 

Quarterly Regulatory 

affairs 
Triggered bet 8, Re-

verticalization in unique 

cases. Scope an 

operating-partner 

relationship with an 

experienced generator. 

Market build 

against the 

state plan 

Whether the market 

is building what the 

state resource plan 

needs 

State IRP filings 

against 

completed 

additions 

Completed additions 

are ~67% of proposed 

across the Western 

Interconnection on a 

recent 3-year average 

A prolonged 

shortfall in your 

state 

Annual Resource 

planning 
Triggered bet 8, Re-

verticalization.  Weigh a 

filing only with proven 

operating capability and a 

secured partner. 
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Signal Definition Data source 
Current value (as of 

8/15/26) 
Trigger 

threshold 
Update 

frequency 
Owner 

Required action when 

it trips 

Grid Defection: is the load leaving the system? (Foundation move 1, bets 6 and 9) 

Time-to-power 

spread 
Your energization 

timeline against the 

private alternative 

Internal cycle 

time, developer 

announcements 

PJM is moving toward a 

single-phase process 

near 12 months, 

against ERCOT's 18 to 

30 month benchmark 

Spread widening 

rather than closing 
Quarterly Interconnection Foundation move 1, 

Speed to power. Offer 

flexible or non-firm service 

and compress the slowest 

study step. 

Market-native 

entrant activity 
Competitive 

entrants operating 

in your RTO at the 

customer edge 

Market 

intelligence, 

state filings 

Base Power, a battery-

and-retail entrant, runs 

about 25% below the 

utility price in Illinois, its 

first PJM market 

An entrant 

operating in your 

RTO 

Quarterly Strategy Triggered bet 6, 

Customer relationship 

defense. Run one product 

pilot: managed charging, or 

a guaranteed-backup-

power service tier. 

Entrant share 

and service-tier 

requests 

Entrant share in 

your territory, and 

large customers 

requesting tiers you 

do not offer 

Internal churn 

and request 

data, market 

intelligence 

No public benchmark. 

Start the series from 

your own service and 

churn data 

Entrants winning 

measurable share, 

or tier requests 

arriving 

Quarterly Customer Triggered bet 6, 

Customer relationship 

defense. Build the piloted 

tier into standard offerings. 

Private-wire 

and co-location 

rulings 

Federal treatment 

of co-located and 

private-wire 

structures 

FERC dockets Federal regulators 

rejected the expansion 

of one high-profile PJM 

co-location 

arrangement 

Rulings holding in 

favor of 

developers 

Monthly Regulatory 

affairs 
Triggered bet 9, Bypass 

partnership. Negotiate 

term sheets and a joint-

venture framework. 

Bring-your-

own-generation 

share of your 

queue 

Share of your 

interconnection 

requests arriving 

with their own 

supply 

Your own 

queue data 
No public benchmark. 

Behind-the-meter is 

forecast near 40% of 

new data-center 

capacity by 2030, about 

half in ERCOT/PJM 

Rising across two 

consecutive 

quarters 

Quarterly Interconnection Triggered bet 9, Bypass 

partnership. Shift 

standard deal terms toward 

supply-bringing structures. 

Affordability Revolt: is political support for the capital plan weakening? (Foundation moves 2, 3, and 17, bet 15)  

Data-center 

siting 

resistance 

Moratoria, siting 

denials, and local 

referenda 

State and local 

records 
New York paused new 

data centers of 50 MW 

and above 

Any action inside 

your territory 
Monthly External affairs Foundation move 2, 

Large-load contract 

optionality. Put community 

benefit terms into the next 

deal. 

Large-load 

cost-allocation 

rules 

Tariffs and statutes 

setting who pays for 

State 

commission 

dockets, 

Oregon's tariff 

reallocation raised 

data-center rates about 

A rule proposed in 

your state that you 

did not help shape 

Monthly Regulatory 

affairs 
Foundation move 3, Fair 

large-load cost 

allocation. File your own 
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Signal Definition Data source 
Current value (as of 

8/15/26) 
Trigger 

threshold 
Update 

frequency 
Owner 

Required action when 

it trips 
large-load 

infrastructure 
legislative 

trackers 
29% while residential 

rates fell 1.3%. Dozens 

of tariffs are in place or 

in proceedings 

data-center-pays position 

first. 

Residential bill 

trajectory and 

arrears 

Average residential 

bill and customers 

falling behind 

Internal billing 

data 
Statehouse affordability 

responses are already 

moving in four states. 

The arrears series 

starts from your own 

billing data 

Arrears rising 

across two 

consecutive 

quarters 

Quarterly Customer Foundation move 17, 

Shareholder narrative 

and capital discipline. 

Sequence affordability-

visible spend ahead of 

rate-base spend. 

Allowed-return 

legislation 
Bills setting return 

on equity by 

formula or repealing 

adders 

Legislative 

trackers 
Allowed returns are 

now a legislative 

question in New Jersey, 

Pennsylvania, and 

California 

Introduced in your 

state 
Monthly Regulatory 

affairs 
Triggered bet 15, PBR / 

reform positioning. Build 

the metrics card and track 

the indicators PBR 

territories pay on. 

Reform 

adoption 

around you 

Docket and bill 

volume in your 

state, and 

performance 

mechanisms 

adopted by 

neighbors 

Legislative 

trackers, 

neighboring 

commission 

orders 

Illinois pays on its 

metric suite, New York 

runs earnings 

adjustment 

mechanisms, Hawaii 

runs full PBR 

Neighbors 

adopting 

mechanisms while 

affordability 

politics escalate 

toward your 

commission 

Quarterly Regulatory 

affairs 
Triggered bet 15, PBR / 

reform positioning. File 

your proposed metrics 

before the commission 

hands you someone else's. 

Coordinated Acceleration: is the growth being captured well? (Foundation moves 1, 4, and 17, bet 5) 

Interconnection 

cycle time 
Months from 

application to 

energization 

Internal 

tracking, RTO 

reporting 

PJM Cycle 1 accepted 

201.5 GW from 811 

applications under a 

new viability screen 

Lengthening 

across two 

consecutive 

cycles 

Quarterly Interconnection Foundation move 1, 

Speed to power. Keep 

funding study automation 

and grid-enhancing 

technologies, and track 

months saved each 

quarter. 

Curtailability 

accepted in 

signed deals 

Whether large 

customers accept 

flexible terms in 

your territory 

Your own deal 

flow, state 

filings 

Curtailable terms are 

mandatory in Texas, 

signed law in New 

Jersey, interruptible 

terms in Maryland, and 

PJM directed curtail-

first for new large loads 

Accepted in 

signed large-load 

deals in your 

territory 

Quarterly Commercial Foundation move 4, 

Demand flexibility. 

Standardize flexibility terms 

in every large-load 

contract. 
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Signal Definition Data source 
Current value (as of 

8/15/26) 
Trigger 

threshold 
Update 

frequency 
Owner 

Required action when 

it trips 
without their own 

supply by June 2027 

Evening net-

load ramp 
The climb in 

demand the grid 

must serve at 

sunset as behind-

the-meter solar 

fades (net load is 

total demand minus 

that solar) 

RTO net-load 

data 
Identified by the market 

operator as its fastest-

rising forecasting 

challenge 

Ramp steepening 

year over year 
Seasonal Operations and 

load 

forecasting 

Foundation move 4, 

Demand flexibility. Size 

flexibility and storage 

against the ramp, not the 

gross peak. 

Firm share of 

the load 

forecast 

Share of forecast 

load carrying an 

Electric Service 

Obligation or 

Construction 

Commitment 

RTO load 

forecast 

documentation, 

your own 

submissions 

Only firm loads count 

toward the capacity 

market. Later years are 

categorized non-firm 

Firm share falling 

while the headline 

forecast rises 

Annual, at 

forecast 
Load 

forecasting 
Foundation move 17, 

Shareholder narrative 

and capital discipline. 

Discount the capital plan 

toward the firm share, not 

the headline. 

State payment 

for aggregated 

capacity 

Whether a state 

mechanism pays 

for aggregated 

distributed capacity 

State dockets 

and legislation 
Illinois has utility VPP 

requirements phasing 

in through 2028, and 

Virginia's pilot pays 

$444/MW-day in its 

constrained zone 

A mechanism live 

in your state 
Monthly Regulatory 

affairs 
Triggered bet 5, VPP / 

DER aggregation. Deploy 

the DERMS and run one 

aggregation pilot. 

Aggregation 

pilot 

economics 

Your own pilot's 

cost per 

dispatchable MW 

against a gas 

peaker 

Internal pilot 

data 
The modeled 

benchmark runs about 

$2M a year for 400 MW 

of VPP resource 

adequacy against about 

$43M for the equivalent 

gas peaker capacity 

Pilot cost per 

dispatchable MW 

competitive with a 

peaker 

Quarterly 

during pilot 
Program owner Triggered bet 5, VPP / 

DER aggregation. 

Consolidate programs into 

one customer-facing VPP; 

target constrained feeders. 
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      5.4 Make scenario planning a regular practice 

The recommendation underneath all the others is to run scenario planning as regular practice, not a one-time 

exercise that goes on the shelf. Forecasting remains the backbone of how the business plans and should remain 

integral. Scenario planning works alongside it, flagging when the assumptions beneath the forecast may be shifting, 

and it only works if someone owns it and the calendar enforces it. 

The cadence is a quarterly review with the executive team walking through the signal dashboard: what moved, 

which scenario got more likely, which bet triggers advanced. Projected reserves, fleet performance, and the pace at 

which load interconnects, now publicly readable for loads of 50 MW and above through PJM’s Large Load Registry, 

deserve places in that review. An annual re-weighting ahead of budget season re-scores the four scenarios and 

decides whether any option converts. Add a political election checkpoint every cycle to ask what changed in the 

commissions, the legislatures, and with governors that repricing regulatory and political assumptions may require.   

Give the dashboard a named owner with a direct line to you, and spend your own time in the quarterly review. The 

practice earns its place the first time a trigger fires early and the organization moves before its peers. The capability 

can grow more sophisticated over time, including tooling that re-weights the scenarios as signals accumulate.   

      5.5 Prioritize an advocacy agenda 

Some of what this paper recommends cannot be built inside your company. Four asks belong on your public 

agenda, and they are worth pursuing in coalition rather than alone. 

1. Engage the market redesigns now underway, selectively.  

The list to engage: 
• In PJM 

o The capacity-market redesign, where the choice among stabilized long-term contracting, differential 

reliability, and energy-market revenue will set the rules for many years 
o Structures that convert speculative load into bankable commitments 
o The two filings live now, the reliability backstop procurement with results in December and the interim 

resource-adequacy framework, whose designs will outlast their comment windows 
o Accreditation, which determines what your existing fleet is worth 

• In MISO  
o The large-load interconnection framework now forming 
o The new accreditation methodology 
o The allocation of data-center-driven transmission costs, where affordability politics concentrate 

• In both PJM and MISO 
o Winter and seasonal capacity design, as risk migrates to winter 

• At FERC  
o The co-location rules 

2. Defend fair cost allocation as the license for the whole build.  

Large loads paying their own way is not just good rate design, it is what keeps the growth story politically 

survivable. On the longer horizon, keep the idea of public co-funding of grid infrastructure back of mind even though 

it will not pass now. The beneficiaries of this build include taxpayers who are not ratepayers. 

3. Advocate for state innovation funding similar to the California EPIC model.  

A ratepayer-funded innovation program with public accountability lets the industry run the experiments a single 

utility may have difficulty justifying in a rate case. 

4. Engage in performance-based regulation early.  

Build the predicted-outcome metrics card, track the indicators PIM territories currently pay on, and walk into the 

reform conversation with data instead of resistance if and when the time comes. Utilities that arrive with a scorecard 
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shape the metrics, but without one get handed somebody else's. 
 

5. Organize shared high-power testing capacity. 

These are high-power short-circuit test facilities that validate transformers and other grid equipment at gigavolt-

ampere (GVA) scale before deployment. The US has only a handful of small facilities, while Europe runs six or 

seven at 3 GVA and above, so the equipment certifying the next-generation grid is validated overseas today. 

Roughly $250 million of shared domestic capacity would build one facility.  The naturally aligned funders are 

equipment manufacturers, IPPs, and data-center integrators, with the utility’s role convening rather than capital. 

5.6 What to start the first year 

The foundation moves translate into a twelve-month plan. The order below runs from the work that produces 

revenue soonest to the work that makes everything else possible, and nothing in it depends on which scenario 

arrives or who wins the next election. 

1. Rebuild the connection pipeline into a revenue engine. Redesign the interconnection intake process 

before automating it, pilot AI-accelerated studies where they are already proven, and deploy grid-enhancing 

technologies on your named constraints. Every month cut from the connection timeline is revenue arriving 

sooner and a customer who did not walk. 
2. Bring discipline to the large-load deals. Adopt a deal scorecard (Appendix B has one) as the baseline, so 

that every data-center contract carries take-or-pay minimums, curtailment rights, credit support, and cost 

causation from the first draft rather than as concessions recovered later. File your cost-allocation position with 

your commission proactively. 
3. Stand up the innovation ecosystem without heavy capital. Name an owner with direct executive 

sponsorship, write the first challenge statements with the rate-relief test built in, sign the first venture-client 

pilots on three-to-six-month checkpoints, and implement a buying playbook so the organization learns to buy 

outcomes instead of specifications. 
4. Bring on talent for the new capabilities required. Make the hires the levers depend on, pair specialists with 

AI for leverage rather than waiting on headcount growth, and put the options-portfolio story into your next 

investor communication.  
5. Build the things everything else stands on. The signal dashboard that tells you which future is arriving, 

data foundation with real governance, and cyber fundamentals at the operational edge. These never come off 

the list.  

5.7 Where to go next 

Picture the version of your company that navigated the next ten years well, in whichever of the four futures arrived. 

The large loads that came to your territory got connected fast, on contracts that protected your residential 

customers, so the growth showed up in your earnings without showing up as a revolt in your rate cases. The fleet 

earned what it was worth because the accreditation work was done. The selective bet options you had were 

executed. When one future started arriving, you moved before your peers, and the ones that never arrived cost you 

a permit here and a pilot there, not a stranded plant. Your regulators treat you as the utility that saw it coming. Your 

investors price you as the company that grew through the most demanding decade the industry has faced in a 

generation. The same approach works outside PJM and MISO, where the venues change but the method doesn’t. 

None of that requires predicting the future correctly. It requires a flexible posture to commit to what pays off 

everywhere, hold options for bets, stage what cannot be reversed, monitor via dashboard to notice which world is 

arriving while there is still time to act. The executives who navigate this era well will be the ones who built and 

adapted so they did not have to guess right. It is available now, and the plan in Section 5.6 is a place to start. 
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Appendix A. Company Glossary 

Companies in alphabetical order referenced in the paper. Utilities, IPPs, ISOs/RTOs, commissions, and federal 

agencies are assumed known and appear only where helpful.  

Company What it is 
American 

Terawatt 
Early-stage company developing private high-voltage transmission to move power directly to large loads 

Base Power Vertically integrated residential battery + retail electricity company (Texas, founded 2023); entered 

Illinois/ComEd in 2026 as its first PJM market at roughly 25% below utility rates 
Camus Energy Grid-orchestration software company; sells DER/VPP coordination tooling to utilities 
Emerald AI Startup that shifts hyperscaler compute schedules to manage data-center load; demonstrated at a 96 MW 

Virginia AI facility with NVIDIA, EPRI, Digital Realty, and PJM 
Energy Impact 

Partners 
Utility-backed venture fund; a channel for utilities to see and shape emerging grid technology 

Fuse Energy UK vertically integrated energy company across generation, storage, retail; distributed batteries and plug-in 

renter solar 
GridCARE Demand-flexibility provider focused on data centers 
Gridware Grid-sensor startup; pole-mounted fault and wildfire-risk detection 
Helix Digital 

Infrastructure 
KKR-launched developer/financier bundling hyperscale data centers with secured generation and compute 

(founding investors include Vistra, NVIDIA, Kuwait Investment Authority) 
Infravision Drone-based transmission line-stringing company; replaces manned helicopters at up to 765 kV 
Joulent Houston developer of co-located, behind-the-meter firm power for large loads; building 2.67 GW for a 

Microsoft data center with Chevron; National Grid Ventures took a 35% stake 
Kraken 

Technologies 
Utility operating-system software (Octopus spinoff); 70M+ customer accounts on platform globally 

LineVision Dynamic line rating sensors; frees latent transmission capacity 
Magnefy Transformer-monitoring startup; magnetic sensing and edge AI catches faults months earlier than 

conventional gas analysis 
Mercury 

Computing 
Utility-side platform turning data-center load flexibility into grid capacity; paid Duke Energy pilot on live AI 

workloads; designing Dominion's CapFlex program in Northern Virginia 
NextGrid Alliance Network of 500 utility innovation leaders (convened by National Grid Partners) 
Overstory Vegetation-intelligence software; satellite/AI risk ranking for vegetation management 
Path Power Trenchless autonomous undergrounding startup; ~45% cost reduction per mile 
Sensat Infrastructure-intelligence platform; digitizes transmission planning and construction 
SPAN Smart-electrical-panel startup; meter-edge capacity extension 
ThinkLabs AI AI for transmission interconnection studies (with NVIDIA); compresses months to hours 
Voltus Demand-response and virtual-power-plant aggregator; largest in North America (~7.5 GW under 

management) 
WeaveGrid EV-charging management software at the transformer level 
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Appendix B. Worksheets  

Large-Load Deal Scorecard 

Fourteen terms for a data-center deal, tiered by how much focus they deserve, each grounded in a named law, tariff, signed deal, or clearly labeled proposal. Use 

the worksheet to grade a live proposal based on important deal terms. The White House ratepayer pledge signed by the seven largest buyers is a useful 

negotiating reference throughout, because every major counterparty has accepted its principles.  You can mark each term Secured, Partial, or Missing.  

Status key: LAW = enacted statute · TARIFF = commission-approved tariff · DEAL = signed private agreement · RULE = grid-operator rule · PROGRAM = utility 

program in development · PROPOSAL = a public idea, not law anywhere 

Existing legislation and deals which informed development of the scorecard 

In alphabetical order: 

• AEP Indiana Michigan settlement (signed deal). Indiana Michigan Power, an AEP utility, settled terms for serving large data-center loads that include 

multi-year minimum payments and an investment-grade credit floor. Amazon, Google, and Microsoft all signed it, which is why it anchors this scorecard.  The 

biggest buyers have already accepted these terms somewhere. 
• Dominion's CapFlex (utility program in development). A capacity-flexibility program Dominion Energy is developing in Northern Virginia, offering data 

centers faster connection in exchange for flexible operation. Described by the companies involved as in design, not yet a filed tariff. 
• ERCOT's ride-through rule (grid-operator rule). ERCOT, the Texas grid operator, now requires large loads to stay connected through voltage disturbances 

instead of tripping offline, because a mass trip of data centers can destabilize the grid. 
• The Google-Voltus arrangement (signed deal). Google contracted with Voltus, a demand-response aggregator, to deliver 100 MW per year of curtailable 

capacity in PJM for three years. The proof that hyperscalers will buy flexibility as a product. 
• Granholm's conditions (proposal, not law). Jennifer Granholm, former US Energy Secretary and a Southern California Edison board member, published 

six conditions for welcoming data centers (July 2026). Where this scorecard cites her, the term is her idea and is labeled PROPOSAL. Michigan's Data 

Center Commitment, announced July 15, 2026, is a voluntary pledge Governor Whitmer asks developers to sign before investing. It adopts several of the 

conditions but it is a pledge, not a statute. 
• Indiana and Ohio credit floors (approved terms). Both states set the same investment-grade counterparty floor for large loads before Wisconsin adopted 

it. Wisconsin copied a bar the industry had already accepted. 
• Maryland RELIEF Act (enacted law, 2026). A broad Maryland energy law. Three provisions matter in particular: 1) a registry requiring large loads to 

disclose duplicate interconnection requests and pay a fee of at least $1,000 per MW, 2) an interruptible interconnection option (connect faster by agreeing to 

stay off the grid at peak), and 3) the Gold/Platinum fast track described next. 
• Maryland's Gold/Platinum fast track (enacted law, 2026). A data center bringing new clean capacity equal to 80% of its peak goes to the front of the 

interconnection queue (Gold). At 100% it may also pay for its own substation and is guaranteed 12-month application processing (Platinum). 
• Missouri and Pennsylvania (the tariff benchmarks). Ameren Missouri's large-load tariff was approved unanimously in November 2025. Pennsylvania's 

utility commission is running a model large-load tariff proceeding widely regarded as the most sophisticated in the country. Together they are the reference 

points for what a mature large-load tariff contains. 
• New Jersey's 2026 law (enacted, signed July 2026). Requires large data centers to pay their fair share of grid costs, bring new clean energy resources, 

and reduce or shift use during grid stress. 
• New York's community investment framework (in development). Under New York's July 2026 executive-order pause on new large data centers, the state 

is writing siting standards that include community investment requirements. A framework in progress, not final rules. 
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• Oregon POWER Act (enacted law, 2025) and its implementation (approved tariff, July 2026). Oregon directed its utility commission to create a separate 

rate class for large loads. Regulators then unanimously approved a 29.7% rate increase for Portland General Electric's data-center class, and residential 

rates fell 1.3%, about $1.91 a month for 963,000 customers. The first implemented case of a large-load tariff reallocation lowering residential bills. 
• Texas SB6 (enacted law, 2025). Texas legislation covering loads of 75 MW or more connecting to ERCOT, the Texas grid. It is the first US law that makes 

emergency curtailment mandatory for large loads rather than voluntary. 
• Wisconsin's very-large-customer tariff (approved with commission modifications, April 2026). Approved for We Energies to serve a roughly 1 GW 

campus. Customers rated below A- (S&P) or A3 (Moody's) post collateral sized to the net book value of the plant and lines dedicated to them, with a 15-year 

term and a minimum billing charge. Oracle, rated one notch below the floor, is challenging the collateral term in court. 
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Large-Load Deal Scorecard 

# Deal term Why it matters Precedent (see key above) Your deal 

1 Take-or-pay minimum demand: a minimum bill 

the customer pays for a set term, use it or not 

Insures the build against a demand unwind. 

The revenue floor is what makes everything 

else financeable 

DEAL: the AEP Indiana Michigan settlement. Amazon, 

Google, and Microsoft signed it 
☐ Secured 

☐ Partial 

☐ Missing 

2 Curtailment rights with defined windows: the 

utility can reduce the load during defined 

emergency conditions 

Protects the system at peak. Emergency 

demand response is what kept PJM's July 

2026 peak under the all-time record 

LAW: Texas SB6 (mandatory), New Jersey's 2026 law, 

Maryland's interruptible-service terms 
☐ Secured 

☐ Partial  

☐ Missing 

3 Cost causation: the load funds the 

infrastructure built to serve it 
Keeps growth from becoming political, and 

done right it cuts bills for everyone else. 

Oregon's reallocation raised data-center 

rates about 29% and residential rates fell 

1.3% 

LAW + TARIFF: the Oregon POWER Act and its July 

2026 implementation 
☐ Secured 

☐ Partial 

☐ Missing 

4 Credit support sized to stranded assets: 

collateral (cash, letter of credit, or parent 

guarantee) sized to the plant and lines built 

for the customer, not to its bills 

The real risk is a walk-away that strands 

dedicated assets on ratepayers. Wisconsin 

sizes collateral off the net book value of 

those assets, roughly $7B for a 1 GW 

campus versus about $1B if sized off bills 

TARIFF: Wisconsin's very-large-customer tariff. Credit-

rating floors already in force in Indiana and Ohio 
☐ Secured 

☐ Partial 

☐ Missing 

5 Speed-for-flexibility service tiers: first power 

now in exchange for flexible operation, firm 

service on a schedule 

The trade a customer values highly. Faster 

connection for flexible operation is a deal 

both sides value 

LAW: Maryland's Gold/Platinum fast track. PROGRAM: 

Dominion's CapFlex 
☐ Secured 

☐ Partial 

☐ Missing 

6 Speculative-load screening before queue 

position: registration, deposits, and disclosure 

of duplicate requests 

The load forecast is the biggest capital input 

but fallible. Screening keeps phantom 

projects out of real capital plans 

LAW: Maryland's large-load registry ☐ Secured 

☐ Partial 

 ☐ Missing 

7 Gate a build with milestones: each 

construction phase unlocks only when the 

customer's commitments do 

No speculative rate base ahead of 

committed load 
Standard project finance, used in the Maryland and 

Wisconsin terms 
☐ Secured 

☐ Partial 

☐ Missing 

8 Phased contract demand tied to actual 

energization: billing ramps with real load, not 

projections 

Forecast accuracy and honesty written into 

the contract 
Emerging design in the new state large-load tariffs. 

Missouri's approved tariff and Pennsylvania's model 

proceeding are the benchmarks 

☐ Secured 

☐ Partial 

☐ Missing 

9 Ramp-rate and power-quality obligations: the 

customer smooths sudden load swings, 

normally with batteries in front of the load 

AI computing loads can jump by hundreds 

of megawatts in seconds, enough to 

damage grid equipment and destabilize 

voltage 

RULE: ERCOT's ride-through rule for large loads.  

Georgia's ratepayer protection rules (accepted 2025). 

Customers above 100 MW pay full infrastructure costs, 

on terms up to 15 years. 

☐ Secured 

☐ Partial 

☐ Missing 
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# Deal term Why it matters Precedent (see key above) Your deal 

10 Bring-your-own new clean capacity: the 

customer adds new generation or storage 

instead of consuming existing supply 

Converts the bypass threat into an on-grid 

structure and adds supply instead of 

competing for it 

LAW: required in New Jersey, rewarded in Maryland. 

DEAL: the Google-Voltus arrangement 
☐ Secured 

☐ Partial 

☐ Missing 

11 Developer-financed customer-owned DERs 

and VPPs: data-center capital funds home 

batteries, smart charging, and virtual power 

plants on the host system 

Adds capacity faster than wires and lowers 

costs beyond the deal itself 
PROPOSAL: Granholm's idea. No statute requires it. 

Michigan's new pledge asks for it voluntarily, which 

makes it a differentiating ask today 

☐ Secured 

☐ Partial 

☐ Missing 

12 A community benefits agreement: workforce, 

resilience, broadband, or bill relief, defined by 

the host community 

This is what keeps the local support 

present. New York's data center build 

moratorium shows what happens without it 

In development: New York's community investment 

framework. PROPOSAL: also one of Granholm's 

conditions.  NIPSCO and Amazon (announced 2025). An 

affiliate invests $7 billion to serve 2.4 GW, shielding 

existing customers. 

☐ Secured 

☐ Partial 

☐ Missing 

13 Shared-infrastructure true-ups: later loads that 

use infrastructure the anchor customer funded 

refund part of that cost 

The first customer should not subsidize the 

followers 

Long-standing utility line-extension practice, not data-

center specific 

☐ Secured 

☐ Partial  

☐ Missing 

14 The Grid Savings test: after grading terms 1 

to 13, ask whether the deal leaves a lasting 

reduction in electricity costs, or improvement 

in reliability, for the people already there 

The standard the other terms add up to. If 

the answer is no, renegotiate before signing 

PROPOSAL: Jennifer Granholm's idea, not law 

anywhere. Michigan's pledge moves toward it 

☐ Pass  

☐ Fail 

 

  



August 2026  The Wharton School, University of Pennsylvania 

Doug Bernard  51 

Performance Metrics Card 

These are metrics regulators may codify when PIM/PBR arrive in some form.  This covers metrics with the longest paying history to the ones still being 

defined, based on precedents globally. Grade your own company in the last column. Benchmarked means you track it and compare against the utilities already 

paid on it, Tracked means you measure it internally, Gap means you would be learning your number for the first time. 

How to read the “where it pays” column.  PENALTY-ONLY mechanisms punish misses on core obligations. UPSIDE-ONLY mechanisms reward emergent 

priorities. SYMMETRICAL mechanisms do both and send the strongest signal.  

Existing metrics globally which informed development of the card. 

• Australia. The efficiency schemes and the sizing warning, where asset-base returns outcompete incentive payments roughly two to one 
• Germany. The NEST framework (2026, effective 2029), benchmarked revenue caps plus new energy-transition-competence and flexible-load KPIs 
• Netherlands. The load-factor incentive, the international template for paying on grid utilization 
• Norway. KILE, penalty-only revenue deduction per kWh unserved, weighted by customer category, running since the 1990s 
• United Kingdom. The Ofgem RIIO framework, the largest catalog, with RIIO-1 delivering 19% fewer interruptions and 15% shorter outages 
• United States. Illinois (the CEJA seven-metric suite). New York (REV earnings adjustment mechanisms). Hawaii (the only full comprehensive US PBR, 

designed with Brattle's input). Massachusetts (I-X formula rates, Mass Save). Minnesota (ECO Act). Rhode Island (the additionality standard). Virginia (2026 

grid-utilization law, PBR study informed by the UK, Hawaii, and Illinois) 
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Group A – Paying in the U.S. today 

Metric What it measures Where it pays today What to do before it is mandatory Your scorecard 

Reliability (SAIDI / 

SAIFI / CAIDI) 
Outage frequency 

and duration 
Illinois since 2011, PENALTY-ONLY for 

ComEd and Ameren. The most mature 

category nationally 

A default first mechanism. Know your trend versus 

peers before a commission shows it to you 
☐ Benchmarked 

☐ Tracked  

☐ Gap 

Energy-efficiency 

savings 

Verified kWh saved 

through programs 

Massachusetts (Mass Save), REWARD 

plus PENALTY, with equity targets gating 

maximum rewards in the 2025-2027 

cycle. Minnesota under the ECO Act 

The longest track record and the best-documented 

shared-savings structures. If your state has an 

efficiency program, a savings mechanism is 

particularly relevant 

☐ Benchmarked 

☐ Tracked  

☐ Gap 

Peak reduction / 

demand response MW 

Dispatchable 

demand-side capacity 

delivered 

New York EAMs, SYMMETRICAL or 

UPSIDE-ONLY. Virginia developing a 450 

MW utility VPP pilot against $444/MW-day 

constrained-zone capacity prices 

Capacity prices make this a high-value metric in PJM. 

Track deliverable MW, not enrolled MW 

☐ Benchmarked 

☐ Tracked  

☐ Gap 

EV managed charging 

and beneficial 

electrification 

Enrolled load shaped 

off peak 

New York (ConEd, 11% peak reduction). 

UK framework adds net-zero connection 

KPIs for EV chargers and heat pumps 

The beneficial-load metric, and it pairs with the meter-

edge story in the buying playbook 

☐ Benchmarked 

☐ Tracked  

☐ Gap 

DER interconnection 

volume and speed 

How much distributed 

generation connects, 

and how fast 

New York EAMs (DER utilization), 

UPSIDE-ONLY 

Watch for the next version: large-load interconnection 

cycle time. Utilities connecting data centers fastest will 

want to measure this 

☐ Benchmarked 

☐ Tracked  

☐ Gap 

Affordability 

(arrearage / 

disconnection 

reduction) 

Customers falling 

behind, and 

customers cut off 

New York, Con Edison's affordability EAM The metric of this political moment. Every statehouse 

example in this paper says expect it to spread 

☐ Benchmarked 

☐ Tracked  

☐ Gap 

GHG emissions 

avoidance 

Emissions avoided 

through utility 

programs 

New York EAMs Politically variable by state. Track it where your state 

policy points that direction; do not lead with it where it 

does not 

☐ Benchmarked 

☐ Tracked  

☐ Gap 
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Group B – Paying abroad today 
Metric What it measures Where it pays today (precedents) The US arrival path Your scorecard 

Time to connect Business days from 

application to 

energization 

UK, reward for outperformance, the sector earned 

£9M in one recent year and one network hit 100% of 

maximum. Germany's framework pays on 

commissioning speed 

Interconnection speed is already an issue in 

the US  
☐ Benchmarked  

☐ Tracked  

☐ Gap 

Customer 

satisfaction 
Survey scores and 

complaints handling, 

symmetric reward and 

penalty 

UK (one network earned £8M in a year), Hawaii 

scorecards, Australia's scheme includes call 

response and complaint resolution 

Mostly reputational in the US today. The UK 

example shows regulators eventually attach 

money to it 

☐ Benchmarked  

☐ Tracked 

☐ Gap 

Vulnerable-

customer 

service 

Priority-register reach, 

fuel-poverty services, 

support during outages 

UK, reward-only, where one network earned £9M at 

82% of maximum 
Maps onto the US LMI and equity trend that 

Illinois and Hawaii already pay on  
☐ Benchmarked  

☐ Tracked  

☐ Gap 

Flexibility and 

DSO 

performance 

Procuring flexibility and 

non-network solutions 

instead of building 

UK DSO incentive (one network earned £9M in a 

year), the Netherlands pays distributors for flattening 

load profiles, Germany's new framework pays on 

flexible-load management 

The US version is VPP and flexibility 

procurement performance, and Illinois already 

mandates the programs this metric scores 

☐ Benchmarked  

☐ Tracked 

☐ Gap 

Resilience, 

measured all-in 
Multi-year all-in 

interruption frequency 

(MY SAIFI) plus major-

event restoration time 

(MERT) 

Proposed for the US by Baringa and SEPA, on 

evidence that major events cause 70% of outage 

time but only 24% of interruptions, so today's metrics 

exclude important hours. Norway has paid a version 

for decades, deducting revenue per kWh unserved 

The framework is designed for adoption 

without full PBR architecture, which makes it a 

new US metric category 

☐ Benchmarked  

☐ Tracked  

☐ Gap 

Totex efficiency 

and productivity 

sharing 

Actual total spend versus 

an allowed baseline, 

savings shared with 

customers 

UK (sharing up to 70:30, plus 1% annual productivity 

benchmark from 2026), Australia (opex per customer 

down roughly 30% since 2011), Germany and 

Norway (statistical benchmarking against peers) 

Requires multi-year rate plans, which is why it 

could arrive late in the US. Massachusetts and 

Hawaii already run the plan structures it needs 

☐ Benchmarked  

☐ Tracked 

☐ Gap 
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Appendix C. Worked Case: A Wires-Only Utility in PJM 

“Hypothetical Delivery Company” is not a real utility. It is an example built for this paper and grounded in the 

published figures of a large distribution-only utility in PJM. Nothing in this example describes what any actual 

company is doing or should do. The market events around it, the auction results, the statutes, and the filings, are 

real and dated. 

The company and the problem it faces 

Hypothetical Delivery serves about 1.2 million electric customers in a mid-Atlantic state inside PJM. It is 

distribution-only. Under its state's restructuring, it cannot own generation, it buys capacity and energy on behalf of 

the customers who have not chosen a competitive supplier, and it earns its return on the wires alone. Its system 

peak runs near 7,000 MW, and its annual capital program is around $2 billion across its electric and gas systems, 

none of it in power plants. 

The problem arrived through the capacity market, as a pass-through. A pass-through is a cost the utility pays on 

its customers' behalf and recovers on their bills exactly, with no markup and no profit, so the utility is a collection 

agent for a price set elsewhere. Three years ago PJM's capacity auction cleared at $29 per MW-day. The next 

auction cleared at $270, the one after at $329, and the most recent at its $325 price cap, a level it would have 

exceeded to roughly $555 without the cap. Each MW of peak obligation that cost about $10,600 a year at the old 

price now costs about $119,000 a year at the cap. The customers in Composite Delivery's zone carry roughly 

6,000 MW of peak obligation, an illustration consistent with its peak, and some of that capacity is bought by 

competitive suppliers rather than the utility itself. On that base, the annual capacity cost across the zone swung 

from under $100 million to roughly $700 million in three auctions, increasing customer bills. 

The utility did not cause the increase, earns nothing on it, and cannot build its way out of it, because the law 

forbids it from owning the generation whose scarcity set the price. A neighboring distribution utility has told federal 

regulators its customers absorbed about $20 a month in added generation costs over two years, and a published 

analyst estimate puts a 10 MW industrial customer's monthly PJM capacity charge on a path from roughly $6,000 

in 2024 toward $70,000 in 2028. The frustration those numbers produce arrives at the utility's rate cases, its call 

centers, and its legislature, aimed at the one party in the chain that neither set the price nor profits from it. 

Reading the scenarios from this seat 

The four futures in Section 2 land differently on a company that owns no generation. In the Reliability Cliff, 

capacity prices stay at the cap or force emergency procurements, and the pass-through keeps growing. In the 

Affordability Revolt, the frustration reaches the commission and the legislature, and the wires company's own 

capital plan becomes what regulators can cut, since they cannot reach the generators. In Grid Defection, entrants 

sell customers a way around the bill. Base Power, a Texas company that pairs its own residential batteries with a 

retail electricity plan, already operates in ComEd's Illinois territory at roughly 25% below the utility price, and it is a 

live example. Coordinated Acceleration is the future where new supply arrives, prices settle, and the company 

that connected load fastest carries the growth. 

Three variables matter most from this seat: 
1. Whether capacity prices stay capped or are allowed to rise 
2. Whether market-native entrants such as Base Power reach this territory. 
3. Whether the state follows its neighbor in opening the door to utility-owned generation 
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Four foundation moves for the company 

Four foundation moves address the same problem through four different mechanisms, and none requires owning 

a power plant. Lever numbers refer to Section 4. The action for each is in the table, with the mechanism and the 

arithmetic in the paragraphs that follow. 

Foundation move The action Year-one cost 
Where it gets 

funded 
Successes, 

even if stopped 

Market-reform 

engagement (16) 

Staff the PJM and FERC 

proceedings on the price 

cap, backstop cost 

allocation, and market 

redesign 

Staff time and 

outside counsel 
Operating budget 

Standing in the 

proceedings and 

the relationships 

built there 

Demand flexibility (4) 

Consolidate thermostat, 

water-heater, and battery 

programs into one 

coincident-peak reduction 

portfolio with a MW target 

Program spend, 

returned in 

avoided capacity 

charges at much 

less cost 

Operating budget 

and existing 

program funding 

The enrolled 

devices and 

customer 

relationships 

Fair large-load cost 

allocation (3) 

File the large-load tariff 

position with the 

commission now 

One proactive 

filing 
Rate-case 

expense 

Nothing is lost. 

The position can 

be revised in a 

later proceeding 

Speed to power (1) 

Redesign the 

interconnection intake, 

then deploy grid-

enhancing technologies 

on named constraints 

Redirected 

capital already in 

the plan 

Existing capital 

plan 

The freed 

capacity and 

faster study 

process keep 

working 

 

Market-reform engagement (lever 16) influences the largest amounts at the lowest cost. The $325 cap is the 

largest near-term influence on this company's pass-through, worth on the order of $500 million a year across its 

zone at current obligations while the cap holds, against the roughly $555 uncapped price. That cap exists 

because parties argued for it in a proceeding. One distribution utility estimated in its own federal filing that a lower 

cap was worth about $10 a month to each of its residential customers. PJM's new backstop rules also let each 

state direct how procurement costs are allocated, so the venue where this company's customers win or lose is a 

docket. 

Demand flexibility (lever 4) is direct cost avoidance from this seat. The capacity obligation is set by the zone's 

share of the system peak, so peak reduced is capacity charge avoided. At the current cap, every 100 MW of 

coincident peak reduction avoids roughly $12 million a year. Reaching 100 MW across 1.2 million customers 

means about 130,000 households each contributing under a kilowatt at the peak hour through thermostats, water 

heaters, and batteries. This lever is a foundation move rather than a bet, since residential and commercial 

customers do not leave the system the way a hyperscaler can, and the peak is there to be managed in every 

future. 

Fair large-load cost allocation (lever 3) keeps the next wave of large loads off the residential bill. The state next 

door now runs a large-load registry with fees and duplicate-request disclosure, and PJM's new rules exclude large 

loads that bring no supply from the demand that sets everyone else's capacity obligation. Filing for the same 

protections, before the first gigawatt campus arrives, is a rate-case expense rather than a capital commitment. 
Speed to power (lever 1) is the growth side. Every large customer connected quickly, on terms that carry their 

own costs, spreads the wires company's fixed costs across more sales. Connection speed is the one growth 

engine this seat fully controls. 
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Against a $2 billion annual capital program, the genuinely new money across all four is in the low tens of millions, 

and all of it is reversible. 

Triggered bets stay small, and one is declined 

The four bets relevant to this seat, the state of their conditions, and the action on each. Full conditions for every 

bet are in Section 5. 

Triggered bet Where its conditions stand The action now Cost to hold 

VPP / DER 

aggregation (5) 

No state mechanism pays for 

aggregated capacity yet. 

Illinois and Virginia have them 

though 

Wait. Let the flexibility portfolio 

build the enrollment base an 

aggregation would later run on 

None beyond 

the flexibility 

spend 

PBR / reform 

positioning (15) 

The state rewrote large parts of 

its utility law in one session, so 

reform pressure is present 

Build the metrics scorecard and 

track the indicators other states 

pay on 
Staff time 

Customer 

relationship defense 

(6) 

Base Power operates in this 

RTO at 25% below utility 

pricing, but has not entered 

this territory 

Run one product pilot. Managed 

charging shifts EV charging to off-

peak hours automatically for a 

lower bill. A resiliency tier is an 

optional paid service giving a 

customer backup power during 

outages through a utility-arranged 

battery 

Low single-

digit $ millions 

Re-verticalization (8) 

The neighboring legislature 

considered this. The backstop 

procurement has only just 

launched, and the company 

has no operating capability 

Decline for now. Monitor the 

legislature and hold one scoped 

operating-partner conversation 
Staff time 

 
The conditions for the re-verticalization bet are not there, and they only would be in an extreme case. The market 

has not been given time to fail, because PJM's backstop procurement with 15-year commitments capped at $555 

per MW-day launched only this fall. Additionally the wires only utility does not have operating capability.  If the 

backstop fails to attract supply over a prolonged period and a capable operating partner emerges, re-

verticalization may get reconsidered.  

Where this leaves the executive 

Now project forward. Assume the executive takes the actions above, and picture the company eighteen months 

later. There is no outcome in this case study because the situation will not have resolved by then. What the 

framework has produced is positioning. 

1. The pass-through is being addressed from four directions at once, through the docket, the peak, the 

allocation rules, and the growth that spreads fixed costs, with the low tens of millions at risk rather than 

the balance sheet. 
2. The cost-allocation position is on file before the first gigawatt campus arrives, which is when filing is 

inexpensive. The paper's evidence is that utilities filing too late get a version less favorable to them. 
3. The signal dashboard (lever 12) watches the three variables above. If the cap breaks, the flexibility 

program's value per MW grows dramatically. If Base Power or a peer enters the territory, the product pilot 

is running and ready to grow, and backup power during outages, the entrant's lead product, is already 

something the utility offers. If the backstop fails and a capable partner emerges, the re-verticalization case 

is rebuilt on evidence rather than momentum but this is an extreme option. 
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4. Nothing irreversible has been committed, so being wrong about which future arrives costs a pilot and a 

filing rather than a stranded commitment. 

The value of the framework in this situation is not that it produced an answer, because the situation does not have 

one yet. It is that each future now has a response and the next decision, whichever future forces it, will be made 

against thresholds this executive set in advance rather than in the middle of the crisis. 

 

Where the numbers come from 

Profile. The 1.2 million customers and distribution-only structure anchor to Baltimore Gas and Electric's published profile, and 

the roughly $2 billion annual capital program is BGE-specific across its electric and gas systems, consistent with its parent's 

published multi-utility plan. The 7,000 MW peak is the reported system peak, rounded. 
Capacity prices. $29 (2024/25, published as $28.92), $270 (2025/26, published as $269.97), $329 (2026/27, published as 

$329.17), and $325 capped versus roughly $555 uncapped (2028/29) are PJM base residual auction results, all public. 
Per-MW arithmetic. $29 x 365 is about $10,600 per MW-year. $325 x 365 is about $119,000. The 6,000 MW zone obligation is 

a round illustration consistent with a 7,000 MW peak. 6,000 x $29 x 365 is about $63 million, and 6,000 x $325 x 365 is about 

$712 million, rounded in the text to under $100 million and roughly $700 million. 
Collar value. $555 minus $325 is $230 per MW-day. 6,000 x $230 x 365 is about $504 million, rounded to $500 million, stated 

as holding only while the cap holds. 
Flexibility value. 100 x $325 x 365 is about $12 million a year. 100 MW across 130,000 households is under 1 kW each at the 

peak hour. 
Customer impacts. The $20 a month over two years is a neighboring distribution utility's public statement to federal regulators, 

and the $10 a month collar value is that utility's own FERC-comment estimate. The $6,000 to $70,000 monthly figure for a 10 

MW customer is a published analyst estimate. 
Market events. Base Power's Illinois entry at roughly 25% below the utility price, the Illinois and Virginia aggregation 

mechanisms, the neighboring state's statute and large-load registry, and the PJM backstop procurement terms are 

documented in the paper's sources. 
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