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Advanced Transmission Technologies Can Help
States Meet Growing Energy Demand

Policymakers look to hardware and software solutions to modernize the grid, boost
capacity, and lower consumer costs

Overview

The U.S. energy grid is under growing pressure from the boom in data centers, rising use of artificial
intelligence, expansion of domestic manufacturing, and extreme weather, among other factors. Further, U.S.
grid planners have increased their forecasts for electricity load growth through 2029 fivefold from expectations
of just two years ago.! At the same time, the nation is contending with an estimated 2,600 gigawatt backlog of
generation projects waiting to connect to the grid.?

To meet these growing energy challenges, the U.S. must expand the transmission grid's capacity. Investing in
new high-voltage transmission lines is a critical part of that effort, but projects can take 10 years to complete,
on average.? Advanced transmission technologies (ATTs) offer a cost-effective near-term solution, requiring
far less time—between three months and three years—to install.* Throughout the country, state policymakers
are working to accelerate the deployment of ATTs to efficiently unlock additional capacity from existing grid
infrastructure, reduce system congestion, improve reliability, and meet rising demand.



Two types of electric transmission lines. Advanced conductors (right) use more efficient and resilient materials to boost carrying capacity
compared with conventional wires (left). If deployed nationwide, advanced conductors could quadruple energy transmission capacity in the
U.S. and save $85 billion in systems costs by 2035, according to GridLab, a nonprofit energy use research organization. Courtesy of CTC Global

ATTs and their benefits

ATTs are a suite of software and hardware technologies that boost the capacity of transmission lines to carry
more electricity.

One type of ATT is grid-enhancing technologies. These systems allow grid operators to make real-time
adjustments to the maximum limits and flow of electricity, increasing transmission capacity by 10% to 30%.°
One example is dynamic line rating systems, which use sensors to calculate the available transmission wire
throughput based on actual weather conditions—such as temperature and wind speed—enabling operators to
safely boost the amount of power on the line rather than relying on inefficient fixed assumptions, as the current
system does.

Another ATT is advanced conductors—high performance transmission wires that can carry 50% to 110% more
power than conventional lines thanks to more efficient materials.® Advanced conductors can be deployed on
existing towers and rights of way to replace older transmission wires.

In addition to enhancing transmission line capacity, ATTs provide several significant benefits to the grid and
ratepayers. They:

¢ Reduce costs to consumers by alleviating grid congestion. The bottlenecked electric grid lacks adequate
transmission capacity to deliver energy in the most cost-effective and efficient manner when demand
rises. Instead, grid operators must rely on expensive generation resources, costing consumers an estimated
$20.8 billion in 2022.7

¢ Modernize grid infrastructure faster and for less cost than traditional transmission projects.
¢ Boost energy generation by allowing more resources to connect to the grid from the backlog of projects.

¢ Optimize land use by using ATTs to boost the capacity of transmission infrastructure within existing rights
of way.®

o Decrease wildfire risk by deploying advanced conductors, which are more resilient to high temperatures
and are far less likely to sag than traditional lines.®



Dynamic line rating systems like this one collect critical transmission line information in real time to detect risks, assess conductor health,
and enhance line capacity. LineVision

State policy approaches

State lawmakers are considering different policy approaches to evaluate and promote ATT use. (See Table 1.)

Legislators in Colorado and Maine have tasked state agencies or regulatory authorities with investigating the

use of ATTs, and Virginia now requires utilities to evaluate AT Ts within their integrated resource plans, in which

they outline new investments in energy infrastructure, generation, and transmission. Other state policies have

included incentives for cost-effective deployment and streamlined permitting.

Table 1
States Employ Various Policies to Support ATTs
Selected approaches

Policies Description

Study bills Tasks state agencies or regulatory agencies to investigate the use

of ATTs.
Utility planning Requires utilities to evaluate ATTs in their planning and gives them
requirements a path to recovering costs.

Allows utilities to recover ATT costs from their rate bases

IR BEETERT A or provides them incentives if ATTs are shown to create grid

incentives . )

infrastructure cost savings.
Streamlining Simplifies replacement of conductors (wires on transmission lines)
permits by expediting applications or reducing permitting requirements.

Source: Pew'’s analysis of state documents
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States

Maine (L.D. 2205),
Colorado (S.B. 23-016)

Minnesota (S.F. 4942),
Virginia (H.B. 862)

Montana (H.B. 729),
Minnesota (S.F. 4942)

Arizona (H.B. 2003),
Colorado (S.B. 23-016)



Conclusion

Although not a replacement for much-needed investment in new high-voltage transmission wires, ATTs can

play an important role in meeting near-term transmission needs and creating a modern, reliable grid that saves
consumers money while utilities and governments work to build out new long-term infrastructure. State decision-
makers can help support these solutions through policy that encourages the use of ATTs to squeeze more
capacity out of the nation’s existing grid infrastructure.
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