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Key Takeaways

 ● Power grid enhancement solutions—including grid-enhancing technologies (GETs) such as 

dynamic line ratings, advanced power �ow control devices, and advanced conductors, along 

with modern control and automation—can unlock substantial additional transmission capacity 

from existing infrastructure, often at a fraction of the cost of building new infrastructure and in 

months rather than years. 

 ● Deployment remains limited due to a misalignment between utility incentives and business 

models, data access barriers, and regulatory structures that �nancially reward capital-intensive 

investments over operational e�ciency.

 ● To address these obstacles, four near-term actions include advancing performance-based 

regulation, strengthening public power mandates for improved grid utilization, modernizing 

planning processes, and addressing workforce resource constraints.

 ● Sustained leadership from C-suite executives, boards, regulators, and other key stakeholders, 

along with clear articulation of the value proposition of grid-enhancing solutions, can help 

expedite the changes needed to unlock near-term deployments that can play a critical role in 

meeting growing electricity demand. 

 
Key Takeaways from the Addendum

 ● A growing gap has emerged in the United States between rising electricity demand forecasts 

and investment in new transmission infrastructure. Grid-enhancing technologies (GETs)—

particularly dynamic line rating (DLR), which enables greater power �ow—could help address 

this gap by unlocking additional transmission capacity.

 ● More than 20 states and the federal government have increasingly recognized this potential 

and taken steps to support the evaluation and deployment of GETs through legislation, 

executive action, and regulatory changes.

 ● However, persistent data restrictions and analytical limitations mean that existing estimates 

of GETs’ contributions are largely limited to select use cases and extrapolated to broader 
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applications, making it di�cult to assess their potential at system-wide and national levels and 

limiting decision-makers’ con�dence in applying them more broadly.

 ● Fully evaluating the bene�ts and risks of GETs will require improved data access; more advanced 

analytical capabilities; and broader, system-wide, and national assessments. At the same time, 

regulators can introduce incentives for utilities to evaluate and deploy GETs rather than rely 

solely on cost-of-capital and return-on-investment-based economic evaluations.
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Introduction
The US electricity grid faces considerable challenges. After decades without growth, electricity  

demand is surging, driven by energy-hungry data centers, new energy-intensive manufacturing 

facilities, and the increasing electri�cation of transportation and heating. At the same time, 

extreme weather is straining aging infrastructure, and the grid is tasked with integrating record 

levels of intermittent renewable energy that is often located far from population centers. These 

pressures are contributing to higher prices and increasing concerns across the country about 

energy a�ordability.

In the face of these challenges, the country’s transmission system is under increasing strain. Much 

of the US transmission network is decades old and beyond its intended useful life. Transmission 

congestion—where power lines lack su�cient capacity to deliver cheaper electricity from where 

it is produced to where it is needed—is a costly problem, raising customer bills through congestion 

charges and local price impacts while leaving needed new generation stuck in interconnection 

queues. New high-voltage lines are part of the solution, but building transmission lines is expensive 

and frequently delayed by siting and permitting challenges, community opposition, and disputes 

between jurisdictions over cost allocation. 

One potential near-term strategy to boost capacity, improve reliability, and relieve bottlenecks is 

to better optimize existing grid infrastructure.1 Available commercially viable solutions could unlock 

hundreds of gigawatts (GW) of additional transmission capacity within three to �ve years,2 reducing 

operational costs and per-Megawatt-hour (MWhr) transmission costs while increasing energy 

delivery to meet rising demand.3 
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What Technology Solutions Exist

Many technologies that increase existing transmission capacity are commercially ready today and 

market uptake is growing, but signi�cant barriers to widespread deployment remain.4 While few 

independent evaluations of these technologies exist, pilot project reports suggest they can unlock 

substantial additional capacity and deliver measurable consumer savings by deferring or avoiding 

new infrastructure.

This white paper analyzes select solutions based on their demonstrated track record of �eld 

deployment. Implemented at scale, these solutions can e�ectively complement other sources 

of �exibility, including investments in generation, distributed energy resources, advanced 

management and control systems, and storage.

Solutions deployed at scale today

Dynamic Line Ratings (DLR): Transmission lines are typically operated using a static, single line 

rating, based on conservative extreme weather assumptions, to ensure safe and reliable operation 

under virtually all adverse conditions. DLRs, by contrast, rely on real-time weather data and line 

sensors to calculate how much electricity a transmission line can safely carry at any given moment. 

For example, on cold, windy days, DLRs may detect that lines can safely carry more power and 

adjust allowable capacity accordingly. In doing so, they harness existing but underutilized capacity 

constrained by static, conservative operating practices while providing cleaner energy.5

The UK’s transmission operator, National Grid, deployed DLR technology across 275 kilometers 

of transmission lines, reporting to regulators that the upgrade enabled the system to serve 

approximately 75,000 additional homes annually and deliver an estimated £20 million per year in 

consumer savings through reduced electricity costs.6 Similarly, Belgium’s transmission operator, Elia, 

systematically deployed DLR technology across its network, and its DLR provider reported that the 

installations increased transmission capacity by an average of approximately 30 percent more 

than static line capacity over 90 percent of the time.7 

In the United States, PPL Electric Utilities in Pennsylvania became the �rst major utility to integrate 

DLR into its grid operations. The company reports decreases in transmission line congestion of up 

to 65 percent on monitored lines and savings of over $50 million in transmission congestion costs.8  

Others have also reported large net bene�ts from deploying this solution.9

Advanced Power Flow Control: This solution uses smart switches to automatically redirect 
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electricity away from congested transmission lines to less-used parallel routes, much like a GPS 

reroutes tra�c around highway congestion. Utilizing the suite of Flexible AC Transmission System 

(FACTS) devices, advanced power �ow control systems continuously adjust to real-time grid 

conditions, maximizing the amount of power the existing transmission network can carry.10 By 

adjusting electrical conditions on a transmission line in real time, FACTS devices have been shown to 

increase the amount of power that can safely �ow and direct electricity toward preferred paths.11 

Phase shifting transformers (PSTs) provide a similar capability by using specialized equipment to 

control the direction and distribution of electricity across the grid. PSTs can prevent unwanted “loop 

�ows” where power takes ine�cient or congested routes, increase transfer capability, and relieve 

bottlenecks.12 Both FACTS and PSTs are commercially mature with increasing market adoption, 

particularly in fast growing economies.13

National Grid has deployed advanced power �ow control technologies in the United Kingdom to 

relieve transmission congestion, including on corridors a�ected by constraints between wind power 

generated in Scotland and demand centers in London. According to the utility, these solutions 

made available 2 GW of additional transmission capacity, enough to power roughly two million 

homes, and saved customers £390 million over seven years by reducing the need to curtail cheap 

renewable energy or build expensive new transmission lines.14  

The integrated use of these solutions can enhance grid �exibility, allowing improved asset 

optimization at lower operation costs, increasing power throughput, and thereby increasing 

transmission-based revenues.15 

Small scale pilots with growing momentum

Advanced Conductors: This solution replaces the steel core in traditional power lines with 

lightweight, high-strength carbon �ber composite materials.16 These next-generation cables can 

carry up to twice the electricity of conventional lines while maintaining the same physical size and 

weight, allowing utilities to increase transmission capacity without building new towers or widening 

rights-of-way.17 

Pilot projects suggest that this increased capacity can be achieved in a much shorter timeframe 

than new grid expansion—several months to a year vs 10–15 years. For example, Southern California 

Edison and American Electric Power have reconductored hundreds of miles of transmission lines in 

California and Texas, respectively. According to the conductor manufacturer, the California project 

increased line capacity by over 40 percent and the Texas project nearly doubled line capacity.18  

National analysis indicates potential cumulative savings of $180 billion by 2050 if advanced 
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conductors were strategically deployed. These savings would come through transmission cost 

reductions, eased congestion, and access to low-cost generation.19

Topology Optimization: This solution uses software to identify the optimal con�guration of 

transmission circuits, rerouting electricity around congested lines by strategically opening or 

closing circuit breakers. Whereas advanced power �ow control devices actively regulate how much 

power �ows across a given line, topology optimization avoids congestion by recon�guring the 

grid to change which lines are connected. It requires no new infrastructure and typically can be 

implemented within months.

Case studies have shown that, as part of a portfolio of advanced grid solutions, topology 

optimization can help power systems manage the growing complexities of additional variable 

renewables, distributed resources, �exible loads, and transmission network con�gurations.20

The Midcontinent Independent System Operator (MISO) in the United States recently began 

allowing market participants to use topology optimization software to identify bene�cial 

grid recon�gurations for its evaluation and approval. According to one developer of topology 

optimization tools, a single recon�guration produced over $57 million in congestion-related cost 

savings.21 Potomac Economics, MISO’s Independent Market Monitor, has recommended broader 

use of topology optimization to automatically identify opportunities to reroute power around 

congested lines, rather than relying solely on the utility’s manual proposals.22  

Integrated Solutions

Integrated deployment of multiple advanced grid e�ciency solutions simultaneously provide 

valuable capabilities that, together with others sources of �exibility, can address growing system 

complexity by increasing spatial and temporal �exibility within the transmission network.23 As shown 

Figure 1, their potential as near-term solutions lies in their relative e�ective capacity increases and 

shorter deployment timelines, though a balanced portfolio of solutions also includes longer term, 

larger capital investments in transmission expansion.24
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Source: Energy Systems Integration Group, “Utility Perspectives on Making Grid-Enhancing Technologies 
Work: Use Cases, Barriers, and Recommendations for Scalable Deployment,” July 2025, https://www.esig.
energy/wp-content/uploads/2025/07/ESIG-Grid-Enhancing-Technologies-report-2025.pdf. 

.
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Why These Technologies Are Not Being 
Deployed at Scale

Given that most of these solutions are technologically mature with an increasing portfolio of often 

highly cost-e�ective use-cases, the natural question is why deployment remains limited. While any 

new technical solution will face multiple barriers to deployment,25,26 we focus on four factors that, if 

addressed, could signi�cantly unlock grid-enhancement solutions in the near term.

1. Misaligned incentives: Utilities earn regulated returns from building new infrastructure, but not 

from operational e�ciency improvements.

2. Data access restrictions: Limited access to transmission system data constrains third-party 

vendors and startups from identifying and proposing solutions.

3. Conservative risk postures: Grid operators often prioritize risk minimization and operational 

certainty over the adoption of new technologies.

4. Resource constraints: Utility engineering and planning sta� are frequently stretched managing 

day-to-day operations, leaving them with limited capacity to evaluate and implement 

innovative tools. 

Misaligned incentives: A fundamental barrier to adoption stems from how transmission-owning 

utilities earn returns under traditional cost-of-service regulation. Utilities maximize shareholder 

earnings by investing in capital assets, earning regulated returns of about 9–11 percent annually, 

rather than pursuing operational solutions that could lower costs for consumers but do not yield 

comparable returns.

This misalignment is especially pronounced because transmission owners do not bear the primary 

costs of grid congestion.27 In recent years, congestion costs have ranged from $5 to $20 billion28 

per year nationwide. These costs �ow through wholesale electricity markets to generators and 

ultimately to consumers. As a result, utilities often have limited �nancial incentive to deploy 

technologies that alleviate congestion, even when those technologies could deliver superior 

customer value and improve overall system e�ciency.

Data access restrictions: Vertically integrated transmission-owning utilities control proprietary 

operational data—including historical congestion patterns by line segment, static and dynamic 

line ratings, power transfer distribution factors, and interconnection-driven upgrade costs—

that are essential for modeling the e�ects of new technologies and, in turn, demonstrating their 
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bene�ts. But the utilities have not made this data available to technology vendors, often creating 

an insurmountable barrier to market entry and informed procurement decisions. This information 

asymmetry reinforces incumbent utility control over technology deployment decisions.

Conservative risk postures: Transmission system operators tend to exercise caution when 

evaluating new technologies, based on legitimate concerns about grid reliability and the 

potentially severe consequences of blackouts to their careers, organizations, and society. 

Traditional transmission planning processes are designed around conservative assumptions 

and proven technologies with decades of operational history. Even mature technologies with 

extensive international deployment, such as dynamic line ratings deployed across National Grid’s 

UK system, face skepticism in conservative utility planning cultures that systematically prioritize 

avoiding failures over capturing e�ciency gains.

Regulatory frameworks exacerbate this conservatism by requiring utilities to demonstrate 

technical and economic “need” for investments but not requiring systematic evaluation of lower-

cost alternatives to meet identi�ed needs. This regulatory gap has encouraged utilities to defer 

deploying advanced grid technologies in favor of proven approaches with clearer permitting and 

cost recovery pathways. FERC Order 1920, adopted in 2024, was the �rst federal mandate requiring 

transmission planners to consider new technologies as alternative solutions to traditional wires 

investments.29 PJM and other independent system operators have begun to establish compliance 

mechanisms for FERC Order 1920, making improvements in long-term planning.30 

Resource constraints: Utility engineering and planning sta� are frequently stretched thin 

managing day-to-day operations, processing large interconnection queue backlogs, and 

executing capital projects.31 Even when new technologies o�er favorable economics, they 

compete for limited technical and managerial attention with projects that have established 

regulatory pathways, familiar solutions, and embedded organizational support.

At the same time, utilities face demands from federal and state policies, including clean energy 

integration, grid resilience, extreme weather hardening, and interconnection backlog relief. These 

pressures are particularly acute for smaller utilities that lack dedicated innovation teams or in-

house capacity to pilot and scale emerging technologies. 
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What Can Be Done to Relieve These 
Constraints

Expanding the use of advanced grid technologies requires more than proving they work. It will take 

clear rules and new incentive structures for utilities.

The following three solutions could promote faster and wider deployment.

Performance-based incentives for utilities: Although utilities are typically incentivized to invest 

in large, capital-intensive infrastructure, electricity policy experts have long argued32 for shifting 

toward performance-based regulation where utility earnings are linked to outcomes such as lower 

system costs, improved reliability, and cleaner generation. The United Kingdom and Australia have 

moved in this direction,33 but adoption in the United States has been limited.34 

At least one proposed federal law–H.R. 2073, the Advancing Grid Enhancing Technologies Act of 

202535–would direct FERC to establish incentive-based rules to accelerate deployment. Because 

federal authority over utilities is limited, sustained large-scale deployment will also require action by 

regional and state regulators.

“Price-cap regulation” has been proposed as an alternative approach. Under this strategy, 

regulators would set a multi-year cap on the prices a utility can charge for transmission—rather than 

guaranteeing a return on invested capital—thereby strengthening incentives for the utility to improve 

operational e�ciency and reduce costs, because it retains any savings achieved below the cap.36

Public power mandates: Although federal and state regulators have emphasized that advanced 

grid technologies can reduce costs and increase grid capacity, adoption has often lagged in the 

absence of explicit direction.37 For publicly owned utilities (federal, state, and municipal), which 

are not motivated by shareholder returns like their private counterparts, mandating systematic 

evaluation of grid-enhancing technologies alongside conventional upgrades, and requiring 

deployment when they are the least-cost solution, can help overcome institutional inertia. Then, 

well-documented successes within public systems can serve as proof points for broader reform, 

particularly as regulatory incentives for investor-owned utilities evolve. Pairing such requirements 

with targeted technical assistance and federal funding would ensure that smaller public utilities 

also have the capacity and con�dence to implement these technologies e�ectively.

Planning requirements: Advanced grid technologies can be systematically incorporated into 

formal grid planning processes, requiring regional planners and utilities to evaluate them as part of 
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transmission expansion plans and interconnection studies and to publicly report where deployment 

could reduce congestion costs or defer capital investments.38 If planners and regulators could 

quantify how much congestion relief, cost savings, or capability expansion is foregone under 

conventional approaches compared to integrating grid enhancing technologies, it would become 

more di�cult to justify business-as-usual planning. Over time, this visibility can help build political 

and public support for incentive reforms and targeted mandates.

Sustained Leadership: Advancing these solutions will require sustained leadership and structured 

dialogue across power sector stakeholders—including corporate executives, utility managers, 

regulators, policymakers, academics, �nanciers, and technology providers—to rigorously assess 

the technical potential, economic costs and bene�ts, and institutional barriers, and to develop 

creative and practical approaches to overcome constraints. Given the wide range of a�ected 

constituencies—from residential, commercial, and industrial customers to independent power 

producers, virtual power plant providers, grid operators, and regulators—well-structured, multiparty 

processes will be essential to building consensus and accelerating implementation at scale.
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Addendum: The State of GETs 
Technical Assessment and 
Deployment in the United States

By Douglas J. Arent, PhD, September 2026

Building on the preceding white paper on the potential for grid-enhancing technologies (GETs) to 

address near-term demand-related cost increases while continuing to advance grid expansion 

where warranted, this addendum analyzes the technical potential for scaling GETs deployment 

across the United States, as well as the extent of state and federal action, utility interest and 

uptake, and regulatory support—areas that have received greater attention since the white paper 

was published but remain insufficiently understood.

The addendum first explains the forecasted electricity demand–transmission construction gap, 

the potential demand growth from data centers, and the opportunities for GETs to provide near-

term transmission capacity enhancements. It then compiles and analyzes recent state and federal 

action in support of GETs. Finally, it analyzes the latest research across the range of GETs that 

assesses their technical potential, deployment experience, and broader applicability and identifies 

priorities for future research.

The Evolving Landscape for GETs Deployments

Over the past two decades, transmission planning was calibrated to flat or slowly growing US 

electricity demand. Given the incremental pace of system change, planning cycles could safely be 

measured in years. That premise no longer holds. Aggregate utility load forecasts filed with the 

Federal Energy Regulatory Commission (FERC) now project peak demand growth on the order of 

166 gigawatts by 2030, a roughly sixfold increase over the forecast for 2022 and equivalent to an 

approximately 20 percent increase over estimated 2025 peak load.39 

Planned or proposed high-voltage transmission was not developed in anticipation of this rapid rise in 

demand. Meanwhile, high-voltage transmission construction has declined from an average of about 

1,700 miles per year during 2010–2014 to approximately 350 miles per year during 2020–2023.40 The 

resulting mismatch between demand growth and transmission development is not merely 

quantitative but also temporal. Whereas large loads can come online quickly, generation and 

transmission capacity typically require up to a decade to plan, permit, and construct. As a result, 

many large load developers have opted to pursue behind-the-meter solutions rather than 
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connect to the grid41—an approach that can energize a hyperscale data center, for example, 

in a matter of months rather than many years.42 For developers that do pursue grid connection, 

the temporal mismatch has facilitated innovations across the country, including payment 

requirements for entering the queue, penalties for early exits, controllable load requirements, 

community bene�t agreements, and potential partnerships with local utilities to provide grid-

enhancing services.43 

Given the time required to develop new transmission, making more e�ective use of existing 

infrastructure has become a priority among federal and state policymakers, system operators, 

utilities, nongovernmental organizations, and companies seeking new supply. Grid utilization—the 

amount of transmission capacity that is used on average or at any given time—is generally low, in 

part because utilities tend to be conservative in how they plan for peak loads and contingencies, 

including planned or anticipated outages. However, the selected use cases analyzed in the 

preceding white paper, along with additional examples,44 provide evidence that GETs, particularly 

dynamic line rating (DLR), can improve grid utilization. The full potential of other announced 

capacity enhancements, such as topology optimization—most of which come from software-

enabled startups that are currently working on early implementations—is not yet supported by 

rigorous assessments and power �ow analysis.45

While estimates vary, the United States needs to build or expand high-voltage transmission lines 

by roughly 47,000 gigawatt-miles (total capacity-distance) or 5,000 to 7,000 circuit miles per year 

through 2035 to meet growing demand.46 Against the approximately 350 miles of new construction 

per year today, the gap is an order of magnitude that cannot be closed within the timeframe of 

projected load growth. Reconductoring is expected to take approximately two years, while new 

transmission takes anywhere from �ve to 15 years.47 Thus, broader and more expeditious evaluation 

of GETs, more real-world deployment and experience, expanded peer-to-peer learning, and 

regulatory reform to incentivize investments in these options are needed.

The Role of Data Centers in Load Growth

Although data centers are widely considered among the largest potential sources of new load 

growth in the United States, their contribution to future demand remains uncertain—a re�ection 

of the signi�cant uncertainty about the pace and scale of their development. As mentioned 

previously, load is anticipated to grow roughly 20 percent above estimated 2025 peak demand. 

Data centers are expected to account for approximately 55 percent of that growth.48 The 

Electric Power Research Institute (EPRI) 2026 assessment estimates that data centers consumed 

approximately 177 to 192 terawatt-hours of US electricity in 2024, approximately 5 percent of total 

consumption, and projects they will account for 9 to 17 percent of national consumption by 2030, 
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approximately 60 percent higher than EPRI’s 2024 projection.49 Concentration is as important as 

magnitude: Several states, including Louisiana, Mississippi, New Mexico, Ohio, and Pennsylvania, are 

projected to see data centers account for more than 10 percent of state electricity demand  

by 2030.50 

However, opposition to data center development is growing.51 According to recent polling, 7 in 10 

Americans oppose data center development in their community.52 As of September 2026, more than 

15 states have established or are considering moratoria, while 24 others are advancing or discussing 

such legislation. Still, four states—Alabama, South Dakota, Utah, and West Virginia—have incentives 

in place for new data center development.

If data center growth can proceed in ways that address local and state concerns, as well as power 

sector issues such as impacts on electricity rates, reliability requirements, and air and water quality, 

the additional large, geographically concentrated loads—ranging from hundreds of megawatts 

to gigawatts—will require substantial grid upgrades. Meanwhile, transmission infrastructure 

development has not occurred at nearly the pace that would be needed to meet that growth. 

Annual transmission spending was about $28 billion in 2023, less than 10 percent of total power 

system investment, and much of this spending was directed to local reliability upgrades and 

replacement of aging equipment rather than new regional capacity or GETs.53

Growing State and Federal Support for GETs

Despite these uncertainties, policymakers, regulators, and other stakeholders are increasingly taking 

steps to promote GETs. This section reviews these developments at the state and federal levels.

Federal Action

Federal regulators, primarily FERC, have taken incremental steps in advancing GETs within regional 

transmission organization (RTO) and independent system operator (ISO) markets and transmission 

planning processes. FERC Order No. 881 (2021) revised the pro forma Open Access Transmission 

Tari� to require transmission providers to adopt line ratings that re�ect ambient air temperature—

known as ambient-adjusted ratings (AARs)—rather than relying on static, conservative seasonal 

ratings.54 AARs provide only modest capacity gains compared with other approaches, including 

irradiance-adjusted, wind-adjusted, or fully DLRs.

FERC Order No. 1920 (2024, accompanied by related Order No. 1920-A) established new long-

term regional transmission planning requirements that oblige transmission providers to consider 

advanced transmission technologies (ATTs)—including DLRs, advanced power �ow control, and 

transmission switching—and evaluate whether deploying them could increase transmission 
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capacity or reduce costs relative to options such as reconductoring or new builds.55 This marked 

a shift away from treating GETs as optional add-ons toward requiring their formal consideration 

alongside traditional (typically higher-cost) transmission solutions in long-term regional planning.

Finally, FERC’s Advance Notice of Proposed Rulemaking (ANOPR) on the Implementation of 

Dynamic Line Ratings (2024) preliminarily found that transmission line ratings that fail to account 

for solar heating and wind conditions may result in unjust, unreasonable, or unduly discriminatory 

rates. Based on this �nding, the ANOPR proposed requiring transmission providers to adopt DLR, 

which accounts for both conditions.56 As of now, this rulemaking remains pending—FERC has not 

yet issued a �nal rule mandating DLR—but the ANOPR represents a potential major next step in the 

federal push toward more dynamic, technology-enabled transmission capacity management.

State-Level Action

State actions in support of GETs span a wide range of approaches, including permitting reform, 

requirements to study GETs, advance planning mandates, and consideration of GETs for congestion 

relief. Each approach re�ects a growing recognition of the potential for GETs to enhance e�ciency 

while maintaining reliability and lowering costs, as well as the speci�c challenges and priorities of 

each state’s electricity system and broader political and economic context. The states that impose 

stricter reporting and inclusion requirements are more likely to achieve greater increases in GETs 

deployment. However, as discussed below, wider deployment will likely depend on greater data 

access, more rigorous analysis of additional use cases, and system-wide evaluation of GETs.

California provides an illustrative example. Recent bills have directed utilities to evaluate 

reconductoring and cost-e�ective utilization of GETs. Among these, SB1006 (2024) requires utilities 

to submit reports detailing these assessments for independent evaluation as part of the state’s 

transmission planning process. The evaluations of reports that have been submitted to date clearly 

indicate that the utilities are �nding value in deploying GETs and savings for customers.57  

Beyond California, more than 20 states have introduced or enacted legislation addressing GETS.58  

In most cases, the legislation requires studies and reports assessing the viability of various GETs 

options. In a few cases, the legislation goes further by requiring GETs to be considered as an 

alternative to transmission expansion and providing direction on cost recovery to state regulators.59 

Table 1 provides a summary of this state legislation.
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Table 1: State action on GETs and ATTs (status as of September 2026)

State
Type of  
action Date Initiated by Status

Key provisions (grid/advanced  
transmission technologies (ATTs)

California Law—SB 
1006 (Ch. 597, 
Statutes of 
2024)

Signed Sept. 
25, 2024

Sen. Steve 
Padilla (D–
San Diego); 
Gov. Gavin 
Newsom

Enacted; �rst 
studies �led 
Jan. 2026

Requires each transmission utility to prepare a GETs 
feasibility study by Jan. 1, 2026 and every two years 
thereafter, and a reconductoring study of which 
lines can be rebuilt with advanced conductors by 
Jan. 1, 2026 and at least every four years thereafter. 
Studies are sent to CAISO for review as part of the 
annual transmission planning process. Covered 
GETs include dynamic line ratings (DLRs), advanced 
power �ow control, and topology optimization. In 
response, utilities identi�ed more than 65 candidate 
reconductoring projects.

Colorado Law—HB 
26-1081, 
Optimize 
Colorado 
Electric 
Transmission 
System

2026 regular 
session; 
signed by 
Gov. Polis 
2026

Reps. Sean 
Camacho 
and Monica 
Duran; 
Sen. Dylan 
Roberts

Enacted 
(successor 
to SB 25-127, 
which failed 
in 2025)

Requires the Public Utility Commission (PUC) to adopt 
rules mandating regulated electric utilities to consider 
ATTs in their 10-year transmission plans and identify 
strategies to reduce the cost of new transmission. 
Directs the Colorado Electric Transmission Authority 
to coordinate with formal subregional transmission 
planning organizations.

Connecticut Law—SB 
4 (2025 
omnibus 
energy act); 
companion 
standalone 
bill HB 7017

2025 session Sen. Norm 
Needleman 
and Rep. 
Jonathan 
Steinberg 
(co-chairs); 
Rep. Jaime 
Foster on the 
standalone 
bill

Enacted Requires electric distribution companies to 
demonstrate consideration of GETs and advanced 
conductors in grid investment decisions, and to 
�le reports in base rate or capital improvement 
proceedings analyzing cost-e�ectiveness and 
projected timetables for deploying GETs, advanced 
conductors, or storage. Reports may propose 
performance incentive mechanisms, which the 
Public Utilities Regulatory Authority may approve 
with or without the incentive. ATTs must also be 
addressed in Certi�cate of Public Convenience and 
Necessity applications.
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State
Type of  
action Date Initiated by Status

Key provisions (grid/advanced  
transmission technologies (ATTs)

Delaware Resolution—
House Joint 
Resolution 3

Signed July 
16, 2025

Rep. Frank 
Burns; Gov. 
Matt Meyer

Enacted; 
preliminary 
report 
delivered 
Dec. 22, 2025; 
�nal report 
due July 31, 
2026

Directs all Delaware electric utilities to participate 
in an analysis of GETs adoption led by the Delaware 
Department of Natural Resources and Environmental 
Control (DNREC) State Energy O�ce and the 
Delaware Sustainable Energy Utility, covering 
bene�ts, cost burdens and cost shifting, technical 
feasibility, barriers to adoption, and implementation 
plans. The study also examines wire-based and non-
wire solutions for reliability, resilience, safety, and 
consumer savings. DNREC contracted Siemens Energy 
on Sept. 8, 2025 to conduct the analysis.

Illinois Regulatory—
Climate and 
Equitable 
Jobs Act 
(CEJA) multi-
year grid 
plans, Illinois 
Commerce 
Commission 
(ICC)

Revised plans 
approved 
Dec. 2024; 
Ameren 
transmission 
approval 
Aug. 2025

Illinois 
Commerce 
Commission 
under the 
2021 CEJA

Approved; 
next grid 
plan cycle 
expected 
2027

The ICC approved scaled-back multi-year grid 
plans of roughly $1.5B for ComEd (a 25% reduction) 
and $333M for Ameren Illinois (a 75% reduction), 
setting out three years of distribution upgrades 
and technology rollout tied to the state’s 2045 
decarbonization goal. In Aug. 2025 the ICC approved 
an Ameren Illinois plan to build and upgrade about 
380 miles of transmission line at a cost of roughly 
$1.6B. No dedicated Illinois GETs or advanced 
conductor statute was identi�ed.

Indiana Law—SEA 
422, ATTs

Signed March 
31, 2025

Sen. Eric 
Koch (R); Rep. 
Ed Soliday 
sponsor; Gov. 
Mike Braun

Enacted; 
Indiana 
Utility 
Regulatory 
Commission 
(IURC) study 
feeding 
the 2026 
report to 
the General 
Assembly

Any integrated resource plan (IRP) �led with the IURC 
after Dec. 31, 2025 must describe the potential use 
of or investment in ATTs. GETs also count as eligible 
transmission, distribution, and storage system 
improvements for cost recovery. Directs the IURC to 
conduct a statewide study of ATT attributes, costs, 
bene�ts, and deployment strategies.
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State
Type of  
action Date Initiated by Status

Key provisions (grid/advanced  
transmission technologies (ATTs)

Louisiana Senate  Res-
olution— 
SR 195 (2025 
RS),  
recreated 
by SR 174 
(2026 RS): 
Task Force 
on Energy 
Infrastructure 
and  
Moderniza-
tion

Adopted 
June 2025; 
�rst meeting 
Sept. 15, 2025; 
recreated 
2026

Senate 
President 
Cameron 
Henry

Active; 
task force 
terminates 
March 1, 2028

Studies policies promoting energy self-generation, 
industrial microgrids, and expedited permitting, 
driven by industrial and data center load growth and 
grid reliability and a�ordability concerns.

Louisiana Bill—SB 490 
(2026 RS), 
private-use 
electrical 
networks

Introduced 
2026 RS; 
cleared 
Senate 
Commerce 
Apr. 15, 2026

Sen. Bob 
Hensgens  
(R–Abbeville)

Dead—died 
in the Senate 
without a 
�oor vote

Would have let large-load customers build on-site 
generation, storage, and private transmission without 
being classi�ed as regulated public utilities and sell up 
to 50% of self-generated power. Opposed by Entergy 
and Cleco over cost-shifting to residential ratepayers.

Louisiana Regulatory 
rulemaking 
docket—
private-use 
electrical 
networks

Directive Apr. 
2026; under 
the Louisiana 
Public Service 
Commis-
sion (LPSC) 
consideration 
since June 
2026

Commr. JP 
Coussan/
LPSC sta�

Open/
pending

LPSC opened its own docket asserting its 
constitutional mandate to regulate electric public 
utilities, covering on-site generation, storage, and 
transmission serving large industrial and digital-
infrastructure customers.

Maine Law—PL 
2023 ch. 553, 
codi�ed at 
35-A MRSA 
§3148

Signed Mar. 
19, 2024 by 
Gov. Janet 
Mills

Legislature Enacted; 
MPUC GETs 
assessment 
published 
Aug. 26, 2025; 
�rst statutory 
review due 
Jan. 15, 2027

Requires the PUC, �rst on Jan. 15, 2027 and then 
every �ve years thereafter, to review or contract a 
review of available GET that a large investor-owned 
transmission and distribution utility could implement 
to reduce or defer grid investment. 
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State
Type of  
action Date Initiated by Status

Key provisions (grid/advanced  
transmission technologies (ATTs)

Maryland Law—HB 
1532, Utility 
RELIEF Act 
(Chapter 353)

Signed May 
12, 2026; 
emergency 
bill

The Speaker 
and Dels. 
Marc Korman 
and David 
Fraser-
Hidalgo; Gov. 
Wes Moore

Enacted Requires utilities to consider ATTs and GETs designed 
to increase capacity and e�ciency of existing 
lines, and establishes a reporting process to the 
PSC on economic and implementation feasibility. 
Certi�cate of Public Convenience and Necessity 
(CPCN) applicants must consider local and regional 
transmission plans and analyze whether the identi�ed 
need could be met with ATTs. Transmission congestion 
reporting begins Dec. 1, 2026 with updates required 
every four years. Also lowers the large-load rate 
schedule threshold from 100 MW to 25 MW and shifts 
infrastructure costs to data centers.

Massachusetts Law—2024 
Climate/
Clean Energy 
Act (siting 
and  
permitting 
overhaul)

Enacted Nov. 
2024

Legislature 
(House and 
Senate 
energy 
committees)

Enacted; En-
ergy Facilities 
Siting Board 
(EFSB)/De-
partment of 
Public Utilities 
(DPU) imple-
mentation 
rules ongoing

Requires the EFSB to consider maximizing the 
e�ciency of existing infrastructure using ATTs or GETs 
before approving new construction. Also establishes 
consolidated local permitting and a public clean-
energy infrastructure dashboard.

Massachusetts Agency  
report and 
investigation 
—Advanced 
Transmission 
Solutions 
Report; DPU 
docket 25–69

Docket 
opened 
June 2, 2025; 
report to 
Legislature 
Sept. 2025

DPU 
(statutory 
mandate)

Report �led; 
broader 
investigation 
ongoing

Examines the current state of advanced transmission 
solutions, including GETs. Contemplates requiring 
each distribution company to run cost and timetable 
analyses of ATTs, advanced conductors, GETs, 
and storage, plus an optional ratepayer-funded 
performance incentive mechanism.
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State
Type of  
action Date Initiated by Status

Key provisions (grid/advanced  
transmission technologies (ATTs)

Minnesota LawHF 5247 
(amending 
Minn. Stat. 
§216B.2425)

Signed May 
24, 2024 by 
Gov. Tim Walz

Legislature Enacted; PUC 
order in 2026 
directing 
utilities to 
build out 
the GETs 
portfolio

Adds GETs to the state transmission planning process 
and requires utilities owning more than 750 miles of 
transmission line to evaluate GETs on highly congested 
lines, plus disclosure of line-rating methodology. The 
Biennial Transmission Plan must identify alternative 
means of addressing each inadequacy, including GETs. 
Transmission owners �led the inaugural GETs report 
Oct. 31, 2025, identifying 30 solutions. The PUC then 
ordered owners to proceed with the full proposed 
portfolio and �le updated GETs reports every two years.

Montana Law—HB 729, 
advanced 
conductor 
cost-
e�ectiveness 
criteria

2023 (Ch. 
535, L. 2023; 
immediate 
e�ective 
date)

Legislature; 
Gov. Greg 
Gianforte

Enacted; 
codi�ed at 
Montana 
Code 
Annotated 
69-3-714

First state in the nation to let its PSC approve cost-
e�ectiveness criteria for advanced conductor 
projects placed into a utility’s rate base, including a 
return-on-investment adder. Advanced conductor 
is de�ned as an equal-size conductor reducing 
electrical resistance by 10% or more.

Montana Law—SB 301, 
revising utility 
lines and 
facilities laws

Enacted 
May 2025; 
e�ective on 
passage and 
approval

Sen. Daniel 
Zolnikov 
(R–Billings); 
passed the 
Senate 50–0; 
Gov. Greg 
Gianforte

Enacted; PSC 
rulemaking 
required for 
implementa-
tion

Creates an optional PSC certi�cate of public 
convenience and necessity for transmission facilities 
rated above 69 kV, with a 270-day decision deadline, 
and directs the commission to consider the use of ATTs 
alongside reliability need, access to cost-e�ective 
generation or storage, and costs and bene�ts. 
Also establishes optional ratemaking procedures 
unbundling transmission revenues and costs, under 
which savings from ATT relative to legacy technology 
must be considered over the expected life of the line.

Montana Joint 
Resolution—
HJ 15, 
supporting 
increased 
transmission 
capacity

Passed 2025; 
�led with the 
Secretary of 
State

Rep. Greg 
Kmetz (R–
Miles City); 
passed the 
Senate  
unanimous-
ly and the 
House with 
one  
dissenting 
vote

Adopted 
(nonbinding 
expression 
of legislative 
policy)

Resolves that upgrading and expanding electric 
transmission within Montana and on pathways across 
state borders is essential to a�ordable and reliable 
service and stable economic growth. States that, in 
addition to building new lines, reconductoring existing 
lines with modern wiring and GETs can produce 
system bene�ts at a lower upfront cost.
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Type of  
action Date Initiated by Status

Key provisions (grid/advanced  
transmission technologies (ATTs)

Montana Joint 
Resolution—
SJ 12, interim 
study on 
energy 
transmission

Passed 2025; 
Senate 
42–8 (Mar. 
19), House 
concurred 
95–3 (Apr. 
18); �led Apr. 
30, 2025

Sen. Gregg 
Hunter (R–
Glasgow)

Adopted; 
assigned to 
the Energy 
and Technol-
ogy Interim 
Committee

Requests an interim study of available electric 
transmission capacity on Paths 8, 18, 80, and 83 and 
the economic impact of observed congestion and 
curtailments on Montana citizens and industry. 

New Jersey Law— 
Advanced 
Grid  
Technologies 
Act (S4411/
A5188)

Signed July 7, 
2026

Sen. Andrew 
Zwicker/
Asm. Cody 
Miller and Avi 
Schnall; Gov. 
Mikie Sherrill

Enacted; 
part of a 
three-bill 
a�ordability 
package

Closes a regulatory gap by requiring Board of 
Public Utilities approval before utilities undertake 
supplemental transmission projects, which previously 
faced limited state review, while creating an 
expedited approval track for projects using ATTs. 

New Mexico Law—HB 93, 
Advanced 
Grid Technol-
ogy Act

Signed Apr. 8, 
2025

Rep. Kristina 
Ortez (D–
Taos); Gov. 
Michelle 
Lujan 
Grisham

Enacted Requires utilities to analyze opportunities to integrate 
advanced grid technologies into transmission 
planning and gives the Public Regulation Commission 
clear guidelines to approve those investments. 
Approved larger investor-owned utilities to fold 
advanced grid technology projects into grid 
modernization plans and recover them through 
ratemaking.

New Mexico Executive 
action—
Energy 
A�ordability 
and Grid 
Reliability 
Council

Established 
Apr. 22, 2026

Gov. Michelle 
Lujan 
Grisham

Active Includes 13 members spanning state government, 
utilities, rural cooperatives, tribal communities, and 
independent experts. Final report with legislative, 
regulatory, and administrative recommendations due 
to the governor and legislature by Nov. 1, 2026.
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State
Type of  
action Date Initiated by Status

Key provisions (grid/advanced  
transmission technologies (ATTs)

New York Regulatory 
proceeding—
PSC Case 
26-E-0045, 
Energize NY 
Development

Order 
instituting 
proceeding 
issued Feb. 12, 
2026

PSC on its 
own motion, 
following 
Gov. Kathy 
Hochul’s 2026 
State of the 
State

Open; initial 
comments 
May 13, 2026, 
replies June 
15, 2026

Reforms how large loads such as data centers and 
advanced manufacturing interconnect to the grid, 
including changes to interconnection processes, 
cost-allocation mechanisms, and tari� structures, 
so that large users cover the transmission and 
distribution upgrades they require. The Commission 
set six goals, including consistency with the Climate 
Leadership and Community Protection Act (CLCPA), 
and posed eight questions covering load forecasting 
and veri�cation, innovative technologies to improve 
interconnection cost estimates and timelines, and 
grid services such as load �exibility and on-site 
generation. Roughly 11.9 GW of large load sits in the 
NYISO queue.

New York Regulatory 
proceeding—
PSC Case 24-
E-0165, Grid 
of the Future

Order 
Instituting 
Proceeding 
issued Apr. 
18, 2024; Grid 
Flexibility 
Potential 
study Jan. 
2025; �rst 
iteration of 
the Grid of 
the Future 
Plan �led 
Mar. 31, 2025

PSC on its 
own motion, 
following 
Gov. Kathy 
Hochul’s 
State of 
the State; 
Department 
of Public 
Safety (DPS) 
sta� lead, 
with New 
York State 
Energy 
Research and 
Development 
Authority 
(NYSERDA)

Ongoing; 
comments 
solicited 
April 2025, 
further �lings 
through 2026

Aims to unlock innovation and investment in �exible 
resources—including distributed energy resources, 
virtual power plants, and storage—to meet clean 
energy goals at a manageable cost and with high 
reliability, alongside investments in generation, 
transmission, and distribution. DPS sta�, working 
with NYSERDA, are developing a comprehensive Grid 
of the Future Plan that will set deployment targets 
for �exible resources, required capabilities and 
investments, and expected bene�ts and savings. The 
plan builds on the Grid Flexibility Study (Volumes I–III) 
and contemplates a Total System Bene�ts model. 
The Joint Utilities must tap customer-side �exibility 
to keep CLCPA-driven electri�cation a�ordable and 
defer costly local distribution upgrades by 2030.
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action Date Initiated by Status

Key provisions (grid/advanced  
transmission technologies (ATTs)

New York Bill— 
S2708B/
A8934B, ATTs 
(adds Pub. 
Serv. L. §66-x)

Introduced 
Jan. 22, 
2025; passed 
Senate Mar. 
4, 2025 and 
again Apr. 20 
and June 1, 
2026

Sen. Rachel 
May (D); Asm. 
Sarahana 
Shrestha

Ongoing Requires �ling a cost-e�ectiveness analysis of 
deploying ATTs, measured against eight enumerated 
goals, including increased capacity, reduced 
congestion, reduced curtailment, reliability and 
resiliency, reduced equipment-failure risk from climate 
hazards, capacity to connect new zero-emission 
resources, �exibility for major load growth, and 
consumer a�ordability. Directs NYSERDA to complete 
a study on ATT e�ectiveness within 12 months, 
including at least two multi-technology case studies.

New York Funding  
program—
NYSERDA 
Grid Modern-
ization Pro-
gram, PON 
6149 (GETs)

Concept 
papers 
accepted 
from June 25, 
2026 through 
Oct. 7, 2029 or 
until funds are 
exhausted

NYSERDA Open  
solicitation

O�ers up to $24 million for product development 
and demonstration proposals that accelerate an 
advanced, digitally enhanced, and dynamically 
managed high-performing electric grid for New York 
State. 

North Carolina Bill— 
HB 814, Power 
Infrastructure 
Resiliency & 
E�ciency 
(PIRE)

Filed Apr. 7, 
2025

Reps. Kyle 
Hall, Je� 
Zenger, 
Wyatt Gable, 
Terry M. 
Brown Jr.

Stalled— 
referred to 
Energy and 
Public Utilities 
Apr. 8, 2025; 
no further 
action

Exempts capacity upgrades achieved solely through 
advanced conductors or GETs from the transmission 
certi�cate requirement, and requires certi�cate 
applications to describe the technologies used, along 
with their costs and bene�ts.

North Carolina Law—SB 266, 
Power Bill 
Reduction 
Act (Session 
Law 2025-78)

Vetoed July 
2, 2025; veto 
overridden 
July 29, 2025

Sens. Phil 
Berger, Paul 
Newton, Lisa 
Barnes

Enacted over 
veto

Instructs the Utilities Commission and electric 
public utilities to consider grid modernization and 
technological advances when updating the long-
term Carbon Plan to reach carbon neutrality by 2050.

Ohio Law—HB 15,  
comprehen-
sive energy 
act

Signed May 
15, 2025 by 
Gov. Mike 
DeWine

Rep. Roy 
Klopfenstein

Enacted; 
Public Utilities 
Commission 
of Ohio ATT 
study due 
March 1, 2026

Utilities must report ATT evaluation in CPCN 
applications to the Power Siting Board, study ATTs to 
mitigate congestion, and propose implementation 
plans for cost-e�ective deployments. Owners of high-
voltage lines are required to �le annual reports showing 
which ATTs were considered in �ve-year forecasts.
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Key provisions (grid/advanced  
transmission technologies (ATTs)

Oregon Law—HB 
3336, GETs

Passed June 
2025; signed 
2025

Rep. Mark 
Gamba and 
a bipartisan 
coalition

Enacted; 
Public Utility 
Commission 
(PUC) devel-
oping imple-
mentation 
guidelines

Requires electric companies to �le a GETs strategic 
plan with the PUC and run cost-e�ectiveness and 
timetable analyses of multiple strategies when 
proposing transmission additions or modi�cations. 
Plans update every two years alongside the IRP; 
�rst actions no later than Jan. 1, 2030. The PUC must 
de�ne the cost-e�ectiveness criteria.

Oregon Executive 
Order 25–29

Issued Nov. 
19, 2025

Gov. Tina 
Kotek

Active; 
agency 
strategies 
due

Directs agencies to streamline clean energy 
development and remove siting barriers. Oregon 
Department of Energy to identify construction 
barriers and propose a framework to the legislature. 
Identi�es �ve pathways, including resilience 
as growing demand strains aging electrical 
infrastructure.

Pennsylvania Law—ATT 
provisions in 
the FY 2026-
27 Fiscal 
Code (drawn 
from HB 
2223)

Fiscal code 
passed and 
signed mid-
July 2026; HB 
2223 passed 
the House 
unanimously 
May 2026

Rep. 
Elizabeth 
Fiedler (D–
Philadelphia), 
House Energy 
Committee 
chair

Enacted 
as part of 
the $50.8B 
budget 
package

Requires utilities to evaluate ATTs as part of the 
approval process for new transmission projects 
and authorizes the PUC to require cost-e�ective 
technologies. 

Pennsylvania Executive/
administrative 
standards—
Governor’s 
Responsible 
Infrastructure 
Development 
Standards

Announced 
in the Feb. 
2026 budget 
address

Gov. Josh 
Shapiro

Announced; 
Shapiro 
called on the 
Legislature to 
codify them

Establishes that data center developers must meet 
to qualify for state resources, including self-supply 
generation or full payment for new generation, strict 
transparency and community engagement, local 
hiring and community bene�t agreements, and high 
water-conservation standards.
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State
Type of  
action Date Initiated by Status

Key provisions (grid/advanced  
transmission technologies (ATTs)

South Carolina Law— 
H.3309, South  
Carolina  
Energy Secu-
rity Act  
(Act 41)

Signed May 
12, 2025

House Labor, 
Commerce 
and Industry; 
Gov. Henry 
McMaster 
priority

Enacted; 
PSC dockets 
underway

IRPs must include a transmission report describing 
planned improvements and how the utility evaluated 
alternate transmission technologies. Modeling may 
consider grid-enhancing and alternate transmission 
technologies, including static synchronous 
compensators, static VAR compensators, advanced 
power �ow control, transmission switching, 
synchronous condensers, voltage source converters, 
advanced conductors, switchable reactors, and tower 
lifting. Agencies must make determinations on energy 
infrastructure applications within six months.

Texas Regulatory—
Permian  
Basin Reli-
ability Plan 
and 765-kV 
voltage  
decision (PUC 
Docket 55718)

Plan 
approved 
Oct. 2024; 
765-kV 
decision Apr. 
24, 2025; 
the Electric 
Reliability 
Council 
of Texas 
(ERCOT) 
board 
endorsed 
loops Dec. 9, 
2025

PUCT and 
ERCOT under 
HB 5066 
(2023)

Approved; 
CCN  
applications 
�led 2026

Authorizes ERCOT’s �rst extra-high voltage lines to 
meet Permian Basin load growth, with the commission 
�nding the higher-voltage bene�ts outweigh 
costs. Roughly $17.2B in 765-kV lines plus $4.7B in 
local Permian upgrades and $11B in accompanying 
upgrades elsewhere. HB 2152 (2025) requires the plan 
to be updated every �ve years.

Texas HB 5200 Passed the 
House  
(128–0) in 
May 2025.

Rep. Rafael 
Anchia 
(D–Dallas) 
alongside 
bipartisan 
co-authors

Died in 
Senate June 
2025.

Called for evaluation and use of GETs and high-
performance conductors.
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State
Type of  
action Date Initiated by Status

Key provisions (grid/advanced  
transmission technologies (ATTs)

Utah Law— 
HB 212, ATTs 
(Utah Code 
54-17-1101)

Signed Mar. 
25, 2025 by 
Gov. Spencer 
Cox

Rep. Christine 
Watkins and 
Sen. David 
Hinkins

Enacted; PSC 
technical 
brie�ngs held 
July 2025

Requires utilities to analyze the use of GETs whenever 
they propose additions or expansions to the 
transmission system, including in IRP �lings, general 
rate cases, and other PSC proceedings. 

Virginia Law— 
HB 862, 
GETs and 
advanced 
conductors 
in integrated 
resource 
plans

Signed April 
2024 by 
Gov. Glenn 
Youngkin

Del. Phil 
Hernandez

Enacted Requires electric utilities to complete a 
comprehensive assessment of the potential use of 
GETs and advanced conductors within the integrated 
resource plan process, and to explain to the State 
Corporation Commission where those technologies 
are not used. 

Virginia Law— 
HB 1822,  
Advanced 
Conductors 
for Grid  
Moderniza-
tion Act

2025 session General 
Assembly 
(bipartisan)

Enacted Requires utilities to incorporate advanced conductors 
in all new transmission lines of 230 kV and above, and 
in replacements of lines of 69 kV and above, moving 
the state from evaluation toward default deployment.

Washington Law— 
SB 6355, 
Washington 
Electric 
Transmission 
Authority 
(WETA)

Signed Mar. 
30, 2026

Sens. Victoria 
Hunt and 
Claudia 
Kau�man; 
Gov. Bob 
Ferguson

Enacted; 
board ap-
pointments 
due by Jan. 1, 
2027

Creates WETA as a state entity tasked with planning, 
siting, and �nancing transmission infrastructure to 
maintain or improve reliability. 

Wyoming Bill—
statewide 
transmission 
study (2026 
budget 
session)

Committee 
action Feb. 
2026

Senate 
committee/
Wyoming 
Energy 
Authority 
(WEA)

Advanced 
from 
committee 
to Senate 
�oor; �nal 
disposition 
should be 
con�rmed

Directs the WEA to study transmission, with reports 
due Nov. 1, 2027 and Sept. 1, 2028, and to form an 
advisory group including rural electric cooperatives, 
investor-owned utilities, municipal utilities, the PSC, 
and the O�ce of Consumer Advocate.
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From Use Case to System-Wide, Regional,  
or National Potential

The growing interest in GETs among federal and state policymakers increasingly faces a bottleneck 

in the limited availability of high-quality data and analytical capabilities needed to evaluate their 

broader potential. Detailed models of US transmission topology, line impedance, and operating 

parameters are subject to restrictions imposed by FERC’s Critical Energy Infrastructure Information 

and the North American Electric Reliability Corporation (NERC) Critical Infrastructure Protection 

standards.60 Access requires formal application, and redistribution is impermissible. The models are 

therefore structurally incompatible with reproducible research.

As an alternative, researchers have typically turned to standardized test cases, including the Institute 

of Electrical and Electronics Engineers (IEEE) 14-, 30-, 118-, and 300-bus systems, and, more recently, 

the curated benchmark collection of the IEEE PES Power Grid Library.61 However, these cases are 

designed to test solver algorithms rather than represent real systems. Moreover, they predate large-

scale renewable integration and generally omit high-voltage direct current links. Standard test cases 

have also not been able to adequately reproduce structural characteristics of real networks, including 

degree distribution, electrical diameter, and the spatial relationship between generation and load.62

While synthetic datasets are now available,63 and analyses based on them can provide useful 

insights into advanced grid technologies, key stakeholders lack su�cient con�dence that the 

�ndings are broadly representative. These limitations explain why relatively few e�orts have been 

made to evaluate the full technical potential of GETs at the national level. One notable e�ort that 

has been made is an initial detailed assessment of DLR by the National Laboratory of the Rockies 

(NLR).64 This section analyzes the �ndings of this study and explores the state of technical analysis 

for other GETs options.

DLR

The thermal rating of an overhead conductor is determined by the balance between resistive 

heating and solar heating on one side and convective and radiative cooling on the other. Static line 

ratings (SLR) �x weather conditions at conservative values. Because those conditions rarely co-

occur, static ratings are systematically conservative for most hours, and occasionally, when wind is 

genuinely absent, systematically optimistic.65

However, understanding of DLR’s potential bene�t at a national level remains limited. Until recently, 

existing literature on DLR has tended to analyze small line sets under limited weather samples, 

leaving open the extent to which the �ndings are representative for the country. The NLR study 
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instead uses a national dataset and high-resolution historical weather data covering seven 

years and combines public line routes from Homeland Infrastructure Foundation-Level Data with 

reanalysis hourly weather. The weather data include wind speed, wind direction, air temperature at 

10 meters, and air pressure at approximately two-kilometer resolution from the Wind Integration 

National Dataset Toolkit,66 as well as global horizontal irradiance at approximately four-kilometer 

resolution from the National Solar Radiation Database.67 The study models each linear segment of 

a route independently to capture the angle between wind direction and conductor heading and 

de�nes the hourly rating of a line as the minimum among its constituent segments. The analysis 

subset comprises 51,957 lines at 115 kilovolts and above and no longer than 50 miles, evaluated 

over 61,368 hours spanning 2007 to 2013, yielding approximately 3.2 billion hourly rating values. 

Approximately 84,000 lines are represented in the released dataset.68 As shown in Figure 1, the study 

reports the range of potential gain from DLR relative to SLR across all evaluated lines as a function 

of the number of hours in a year. On average (the middle line within the dark green band), DLR 

could increase line ratings by 50–100 percent for 20–80 percent of the operating hours in a year.

Figure 2: Rating change of DLR vs. SLR as a percentage of hours in the seven-year data sample 

 

 
Source: National Renewable Energy  
Laboratory (NREL) 2023, “DynamicLine 
Ratings” repository, github.com.
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The study also indicates that wind and wind-driven convection are critical to thermal 

management. In particular, it �nds that “Lines with >75% of their length above 3m/s tend to 

demonstrate larger increases in ratings with DLR than lines below the threshold, but there is 

signi�cant variability across lines, and many lines below the threshold still show large bene�ts from 

DLR; full calculations including hourly wind speed and direction provide more information than 

heuristics based on average wind speed.” Figure 2 compares increases in rating from DLR with 

irradiance-adjusted line ratings (ILR), indicating how wind cooling a�ects the thermal capacity of 

the lines. 

Figure 3: Rating change of DLR vs. ILR as a percentage of hours in the seven-year data sample 

 

 Source: National Renewable Energy Laboratory (NREL) 2023, “DynamicLineRatings” repository, github.com.

 

As the authors of the NLR study acknowledge, its use of historical wind and solar data means that it 

does not account for climate change e�ects, span-level sag and clearance, wild�re or ice loading, 

emergency ratings, actual installed conductor types, or ratings of non-conductor equipment such 

as transformers and breakers. The study also does not assess implementation costs or economic 

and emissions bene�ts, including congestion reduction and production cost savings. Perhaps most 

importantly, ratings derived from modeled weather are indicative only and must be veri�ed by 

direct sensor measurement. Nevertheless, the NLR study represents the �rst detailed national-level 

assessment of GETs, providing promising evidence of capacity bene�ts at national levels.
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Advanced Conductors

As noted in the preceding white paper, advanced conductors have been studied and deployed on 

select line segments over many years. They are also more straightforward to include in planning 

studies and economic evaluations than other GETs. Evolved Energy Research’s recent report 

on advanced conductor options for the Electric Reliability Council of Texas (ERCOT) is worth 

mentioning as an example of area-wide analysis to inform planning and decision-making. The 

study is based on modeling advancements that fuse capacity expansion with nodal power-�ow 

physics, keeping ERCOT’s full approximately 5,000-bus and 7,000-line network intact so the model 

can choose upgrade type—reconductor, parallel green�eld, or voltage upgrade—endogenously 

and screen each choice against N-1 reliability. The model is built entirely from public data, with no 

Critical Energy Infrastructure Information (CEII), and should therefore be viewed with caution,69  

but it represents a step forward in assessment capabilities and, if supplemented by CEII data, 

could enable more accurate assessment. The study concludes that reconductoring can be an 

economically and technically attractive option for relieving thermal limits by using higher-ampacity 

conductors, while also observing that reconductoring alone cannot solve network problems such as 

switching limits or topology recon�guration.

Topology Optimization

Topology optimization is highly dependent on network structure and con�guration. For example, 

it o�ers little upside in networks with parallel pathways but can have a more signi�cant impact 

in meshed networks. Technical evaluations of topology optimization and its use cases have been 

maturing for more than a decade.70 Software-enabled solutions have also been deployed in select 

use cases and have demonstrated congestion relief and economic savings.  Many of these use 

cases are presented in RTO or FERC proceedings or technical conferences rather than in published 

research, although the software approaches have been studied in academic literature.71 Advanced 

computing and software solutions o�er signi�cant opportunities to enhance these capabilities and 

enable increased deployment in real-time operations with associated cost savings.72

Flexible AC Transmission Systems (FACTS)

FACTS use cases and deployment continue to expand worldwide. Evaluations of these technologies 

have largely been conducted on a use-case basis. EPRI and Idaho National Laboratory (INL), 

for instance, identi�ed 10 use cases using power �ow controllers that demonstrated positive 

technical and economic bene�t.73 However, FACTS devices and capabilities have only recently 

been incorporated into transmission planning tools, requiring sophisticated software upgrades 
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and extensive computing capabilities.74 As a result, system operator-, RTO-, regional-, or national-

level evaluations have not been conducted, although increased computing capabilities and 

arti�cial intelligence (AI) may help facilitate this integration and are beginning to be deployed in 

commercial software packages such as Power System Simulator for Engineering.75 Interest in the 

potential of FACTS to help resolve transmission congestion and facilitate topology rerouting and 

optimization is likely to grow.

Economic Evidence and the Valuation Gap

As the preceding white paper showed, existing research has indicated the economic value of 

deploying GETs in speci�c use cases and at the national level. Additional technical analyses provide 

evidence that GETs o�er not only increased utilization bene�ts (e.g., greater throughput capacity 

and energy), but also enhanced capabilities to manage the technical complexities through 

power electronics–enabled control of current, voltage, and phase angles.76 Those use cases have 

continued to evolve. For example, the Energy Systems Integration Group (ESIG)77 and Quanta78  

recently conducted numerous new case studies demonstrating positive economic value. However, 

similar to the previous analyses, these studies provide only coarse estimates of potential national 

impacts. Aside from the NLR DLR analysis, none is supported by detailed quantitative analytics.

Conclusion

This addendum suggests, based on the latest research, that GETs can help meet growing electricity 

demand by increasing utilization of existing transmission infrastructure. Recognizing this potential, 

many states and the federal government have introduced legislation and regulatory requirements 

to support the evaluation and deployment of GETs. DLR o�ers the strongest near-term opportunity 

due to growing awareness among utilities and regulators, an expanding range of use cases, and 

economic evaluations demonstrating bene�ts associated with their deployment in select contexts. 

Advanced conductors, topology optimization, and FACTS likewise show promise, but compared 

with DLR, they have been evaluated in fewer use cases and have less system-level or national- 

level analysis.

However, the prospect of deploying GETs at the system or national scale faces signi�cant 

bottlenecks, including limited high-quality data, analytical capabilities, and real-world 

applications. High-quality transmission data remain inaccessible, and existing literature and 

utility reports typically focus on individual technologies in limited use cases rather than analyzing 

combinations of GETs at the regional or national level. More rigorous analysis is needed to evaluate 

GETs across service territories and regional transmission grids as well as to assess the impacts of 

combining these technologies in di�erent ways tailored to a system’s speci�c energy, political, and 
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economic circumstances.

Expanding the use of GETs will therefore require expanding access to high-quality data and 

advancing modeling methods and tools that take advantage of exascale computing, AI, and 

advanced mathematical formulations. These methods and tools can give utilities, regulators, and 

policymakers greater con�dence that, in the right settings, GETs can deliver signi�cant value. 

Reliability standards must also continue to evolve through NERC, IEEE, the International Council 

on Large Electric Systems (CIGRE), and related organizations around the world. Finally, investment 

decisions and regulatory reforms that support the deployment of GETs must continue to advance 

in parallel with the continued evolution of regulatory frameworks to recognize performance 

enhancements and performance-based results.
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