
WP-2024-03 
Research Brief

Regulation of Access, Pricing, 
and Planning of High Voltage 
Transmission in the U.S.

Joe DeLosa III, Johannes P. Pfeifenberger, and Paul L. Joskow
The U.S. regulation of high-voltage transmission is highly complex and, as a result, generally poorly 
understood. This paper outlines the historical and regulatory evolution of the U.S. electric power system, 
focusing on generation, transmission, and distribution. It describes the transition from monopolistic utilities 
to a competitive market and the role of regulatory bodies like FERC. Key reforms, such as open-access 
transmission and nodal pricing, are highlighted. Challenges in transmission planning and generation 
interconnection processes are discussed, along with recent efforts to streamline them. Additionally, it 
touches on cost allocation methods and the determination of transmission rates. Providing a detailed 
account of the regulatory framework governing transmission access, transmission pricing, transmission 
planning and investment in the context of recent and expected future changes in the U.S. electricity sector.

We focus on the regulation of the transmission system by the 
Federal Energy Regulatory Commission (FERC) in the context 
of modern wholesale markets, the creation of Independent 
System Operators (“ISOs”) and Regional Transmission 
Operators (“RTOs”), and the transition to a low-carbon or 
no-carbon electric power sector. The transmission system 
plays a key role in supporting the economic and reliable 
supply of electricity to end-use or retail customers. 

The transmission grid is composed of several different 
types of transmission facilities that support different “needs” 
for transmission capability. Large high-voltage regional 
transmission facilities are the ‘highway’ for electricity. 
Connected to this “bulk-power” grid are lower-voltage 
transmission facilities that provide the necessary on-ramps for 
smaller generation facilities as well as off-ramps to enable 
delivery of wholesale power to local distribution systems.  
Significant investments in transmission have occurred 
throughout the United States in the last decade, with annual 

capital expenditures by FERC-jurisdictional transmission 
owners of $20–25 billion since 2013. 

The organization and regulation of the U.S. electric power 
sector has changed dramatically since its origins in the late 
19th century but especially in the last 25 years. Historically, 
electric power systems are made up of three component 
parts: generation, transmission, and distribution, as shown 
in Figure 1. Large, utility-scale generators provide electric 
power by converting a fuel source, including the sun, 
wind, geothermal heat, nuclear fuel, run-of-river, or a wide 
array of fossil fuels, into electricity. Typically, this electricity 
is injected into the high-voltage transmission system, which 
is an interconnected network of power lines that transmits 
electricity over long distances within and between states. 
Finally, the distribution system receives this electricity from 
the transmission system and distributes it locally to end-use 
customers.
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The first Public Utility Commissions (“PUCs”), or state 
regulatory agencies with jurisdiction over electric and gas 
utilities, were founded in 1907, laying the foundation for 
more than two-thirds of U.S. states creating PUCs by 1920. 
From 1907-1920 while subject to constitutional restrictions 
imposed by the Supreme Court, states retained a large 
degree of autonomy even in creating policies that impacted 
neighboring states. In 1935 congress passed the Federal 
Power Act (“FPA”) closing a gap in electricity regulation 
pertaining to matters remaining beyond the purview of 
state jurisdiction, and not yet covered by any federal law. 
The FPA placed under federal jurisdiction “the transmission 
of electric energy in interstate commerce” and “the sale 
of electric energy at wholesale in interstate commerce;”1 
requiring that all rates under federal jurisdiction be “just and 
reasonable” and not unduly discriminatory or preferential.2 

The FPA has since been subsequently amended but remains 
the main regulatory framework upon which the transmission 
regulations effective today were built.

Following the FPA’s passage in 1935, federal jurisdiction 
expanded to include interstate transmission of electric 
energy.3 The remaining components, “generation” and 
“distribution,” as well as intrastate transmission, remained 
within state jurisdiction.4 As a result, the dominant 20th 
century regulatory paradigm featured large, “vertically-
integrated” utilities, regulated under state law with exclusive 
service areas and that typically owned all generation 

Figure 1. Electric Power System Overview
Source: Congressional Research Service, R45762 (August 4, 2022) at Figure 1.

facilities sufficient to serve the retail customers within their 
geographic franchise areas or their “native” loads, and 
delivered the electricity largely through their own transmission 
and distribution networks. This framework largely resulted 
vertically-integrated utilities planning its own generation, 
transmission, and distribution facilities to serve the utility’s 
“native load” customers—with only sales between utilities 
and third parties subject to federal jurisdiction.

This resulted in fairly limited federal involvement because 
only interstate transmissions of energy were regulated by 
the federal government through FERC; formerly the Federal 
Power Commission). It also is important to note that FERC 
jurisdiction over transmission and power markets does not 
extend to certain publicly owned power companies and 
federal power marketing agencies. FERC jurisdiction over 
transmission and electricity markets also does not apply to 
single-state power grids that are not synchronized with the 
interstate transmission network, such as the ERCOT managed 
grid covering most of Texas.

It was not until the 1990s, that some states sought to lower 
electricity rates by restructuring their utilities and creating 
organized competitive wholesale markets for electricity 
generation and related network support services.5 Some 
“restructuring” laws allowed retail customers, for the first 
time, to choose an energy supplier (i.e., of generation 
services) other than their incumbent utility company. In many 

https://crsreports.congress.gov/product/pdf/R/R45764/4
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states, these same laws simultaneously required utilities to 
“unbundle” their generation assets from their existing utility 
business, creating a series of competitive independent 
generators and retail suppliers from which distribution utilities 
and retail customers could choose to set the framework for 
wholesale power markets in response to state restructuring 
efforts of the 1990s, a series of landmark FERC orders 
overhauled the method of using, selling, and planning 
transmission facilities in the U.S.6 By applying the FPA’s 
requirement of “non-discrimination” to the bulk transmission 
system, FERC set the foundation for the modern U.S. electricity 
industry, in which “open access” to the transmission system 
and lower-cost electric generation must be provided to all 
market participants, including competitive generators.

FERC issued Order 888 in 1996, the first of these landmark 
orders, just prior to the state restructuring reform efforts in 
the late 1990s.7 The order transitioned the industry into 
a new open-access transmission paradigm, and away 
from the prior industry practice where each transmission 
owner controlled the use and assignment of available 
transmission capacity. This new “open access” framework 
provided non-discriminatory transmission system access to 
all market participants, with the goal to eliminate the ability 
for local utilities to provide preferential treatment to their 
own generation resources and setting the stage for a rapid 
growth in interstate trading of electricity.

In January 2000, FERC issued the (aptly-named)  
Order 2000, setting out minimum characteristics and 
functions necessary for ISOs and RTOs.8 FERC promoted 
the creation of RTOs and ISOs to improve open access to 
the transmission grid envisioned through Order 888 and 
provide a framework and platform for newly deregulated 
utilities and generation companies to buy and sell electricity 
services in competitive wholesale power markets. FERC 
envisioned these RTOs/ISOs implementing organized 
wholesale power markets to replace the previous power 
pools of interconnected utilities that would rely solely on 
bilateral transactions.9

Each ISO/RTO has a well-defined geographic service 
area which can cover one state (e.g., New York) or multiple 
states (e.g., New England). Throughout their service area, 

RTOs/ISOs are granted responsibility for ensuring grid 
reliability. RTOs/ISOs are further responsible for operating 
the regional spot markets for electric energy, managing 
transmission congestion, and identifying and procuring the 
necessary “ancillary services” that are required to maintain 
grid reliability and the ongoing matching of generation and 
load.10 Market monitors are tasked to ensure competitive 
outcomes and prevent manipulation of market prices or 
other types of fraud that would negatively impact electric 
ratepayers or other market participants. In addition to these 
market and operational functions, Order 2000 required 
RTOs/ISOs to take “ultimate responsibility” for transmission 
planning within their region.11

Less than 10 years after the issuance of Order 2000, FERC 
issued Order 890 to further advance transmission reform.12 
These reforms set the underlying standards for transmission 
expansion planning processes used by all FERC-
jurisdictional utilities today.13 Notably, transmission planning 
processes were now required to include region-wide 
coordination,14 early opportunities for open stakeholder and 
customer engagement15 (including an opportunity to review 
the underlying assumptions relied on to plan transmission 
facilities)16, and a method of regionally allocating the costs 
of resulting transmission projects.17

Less than five years following the issuance of Order 890, 
FERC sought to address identified shortcomings of regional 
RTO/ISO planning processes through the issuance of 
Order 1000.18 The order required affirmative participation 
of transmission providers in developing regional plans with 
the participation of stakeholders and select the most efficient 
solutions available to solve identified regional transmission 
needs19—with the costs of these projects “allocated” to 
transmission customers throughout the planning region.20 
To introduce competition in the identification and selection 
of transmission projects, FERC removed the long-held 
federal “right-of-first-refusal” by incumbent transmission 
owners, enabling competitive transmission developers to 
bid on regionally-cost-allocated transmission expansions 
in competition with incumbent transmission owners.21Order 
1000 also required that transmission plans address state 
and federal public policy needs.
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The RTOs/ISOs have created and manage organized bid-
based spot markets for wholesale power that integrates 
the management of transmission congestion with the 
determination of market clearing hourly day-ahead and 
real-time prices for energy. As a result, the organized 
wholesale energy markets in the U.S. lead to prices that may 
vary by location when there is congestion on the network. 
This system of location-specific pricing of electricity is called 
“nodal pricing” or Locational Marginal Pricing (“LMP”) and 
forms the foundation for pricing electricity for all RTO/ISO 
markets in the U.S. Because higher LMPs are a direct result 
of insufficient transmission capacity, expanding transmission 
capacity to constrained areas will necessarily relieve the 
congestion, reduce wholesale LMPs, and make lower-
cost generation accessible to customers. High observed or 
projected congestion costs on transmission paths between 
generation and load areas provides valuable information 
for transmission planning processes that are targeted to 
increase market efficiency and reduce total customer costs. 
Congestion costs observed in locational power markets 
are, however, an incomplete picture of transmission-related 
impacts on total electricity costs: they do not fully indicate the 
extent to which investment in additional transmission capacity 
can reduce wholesale power costs to balance supply and 
demand consistent with reliability goals, nor reflect public 
policy goals such as expanded supply of carbon-free 
generation while addressing resource adequacy and grid 
reliability challenges.

As required by FERC, transmission planning is supposed to 
address reliability, economic, and public policy needs.22 In 
most regions, this means that separate planning processes 
are used to: (1) address local reliability-driven transmission 
needs; (2) enable the reliable interconnection of new 
generators; (3) reliably enable requests for long-term 
transmission service; (4) address region-wide reliability 
needs; (5) improve market efficiency (i.e., economic 
congestion relief) so lower-cost resources can be used to 
serve customers; (6) to address state or federal public policy 
needs; and (7) contemplate interregional transmission 
projects. As shown in figure 2, this leads to a siloed set 
of planning processes that address these various needs 
incrementally rather than holistically and is inefficient.

Figure 2. Typical U.S. Transmission Planning Process
Source: J. Pfeifenberger, The Benefits of Interregional Transmission: Grid 
Planning for the 21st Century (March 15, 2022) at 3 (with permission).

A number of national transmission studies have found that 
doubling or tripling the available regional and interregional 
transmission could provide significant cost savings and 
reliability benefits, particularly as the grid transitions to carbon 
free resources like wind and solar at geographic locations 
different from the bulk of thermal generators.23 Expanding 
transmission nationally can also allow for the development 
of lower-cost carbon-free energy resources and delivering 
their output to load, diversity resource and load, increase 
system reliability and resilience, and offer a broader set 
of wholesale power market benefits. However, despite 
the net benefits of expanded interregional transmission 
demonstrated through these studies, they have failed to yield 
specific regional and interregional transmission expansion 
opportunities simply because the studies are misaligned 
with the transmission planning processes and geographic 
boundaries that are used by different ISO/RTOs.24

Certain transmission upgrades are necessary to enable 
the connection of new generating resources. These 
interconnection facilities include the transmission facilities 
between the generator and the closest transmission line or 
substation on the existing grid, which is called the “Point of 
Interconnection” (“POI”). Facilities between the generator 

https://www.brattle.com/wp-content/uploads/2022/03/The-Benefits-of-Interregional-Transmission-Grid-Planning-for-the-21st-Century.pdf
https://www.brattle.com/wp-content/uploads/2022/03/The-Benefits-of-Interregional-Transmission-Grid-Planning-for-the-21st-Century.pdf
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and the POI are typically constructed by the generation 
project developer. By interconnecting its facility, the 
generator is seeking to inject power on the existing grid 
facilities owned by the local TO and the regional grid 
operator. Upgrades to the local grid around the POI may be 
necessary to accommodate the interconnection requests, the 
cost of which are typically assigned to the interconnecting 
generators.

The generator interconnection processes used by grid 
operators today were designed decades ago for the 
interconnection of a limited number of large generating 
plants. They are unable to handle quickly and efficiently 
the large number of interconnection requests today. As a 
result, generator interconnection queues have grown to 
levels that create long delays in realizing the necessary 
interconnection capacity and the associated development 
of new generating capacity.

To address the generator-interconnection-related delays, 
FERC issued Order 2023 in June of 2023.25 With this 
order, FERC aims to streamline and speed up generator 
interconnection processes.26 If actually implemented by 
grid operators, some of these reforms have the potential to 
significantly speed up generator interconnection processes, 
particularly at existing POIs and new POIs that do not 
require significant network upgrades—although additional 
reforms, such as integrating generator interconnection needs 
into more proactive and holistic transmission planning, will 
be necessary to achieve more timely and cost-effective 
outcomes.27

FERC has recognized that holistic long-term transmission 
planning is desirable to avoid the inefficiencies created by the 
siloed current planning processes.28 Planning that holistically 
considers more than one transmission driver simultaneously 
is referred to as “multi-value” or “multi-driver” planning, 
enabling a single investment (a multi-driver solution) that can 
simultaneously and more cost-effectively address multiple 
needs. Holistic planning is particularly valuable now as 
the need to refurbish or replace transmission infrastructure 
originally deployed during the rapid expansion of the U.S. 
electric grid during the middle of the 20th century logically 
drives a significant portion of today’s high level of local 

transmission investments. The large number of transmission 
facilities built in the 1950s, 1960s, and 1970s are now 
reaching the end of their useful lives and must be refurbished 
to maintain reliability. Through more holistic and forward-
looking analyses, planners could evaluate a wide range 
of transmission needs, including local or asset replacement 
needs, and identify projects that can more cost effectively 
address the various types of transmission needs and better 
utilize the rights of way of aging existing lines.

The process used to set transmission service rates uses 
two steps: determining “revenue requirement” and then 
calculating the “transmission rate.” FERC applies traditional 
cost of service regulation (COSR) or rate of return 
(ROR) regulation to determine the transmission revenue 
requirement, which is the annual amount of revenues that 
must be recovered from transmission customers to recover 
the full cost of transmission projects,29 including capital and 
other development costs, operating and maintenance costs, 
taxes, and a FERC-allowed return of investment based on 
estimates of the TOs’ cost of capital.

The revenue requirement is then allocated to transmission 
service customers to design a set of transmission service 
rates applicable to different types of transmission service. 
Precisely how the cost of regulated transmission facilities are 
allocated to utilities and users within a region typically varies 
by the type, driver, or voltage level of the transmission facility. 
A utility’s own transmission costs and its share of allocated 
regional transmission costs are ultimately charged to loads in 
its service area. These transmission costs are then recovered 
from end-use customers through state-jurisdictional retail 
rates based on state-commission cost allocation rules.

FERC requires that the costs borne by different groups 
of ratepayers for each transmission facility are roughly 
commensurate with the benefits the facility provides to 
those customers.30 In light of this standard, FERC and the 
courts have allowed for significant regional variation in the 
particular methods of identifying beneficiaries and allocating 
costs associated with facilities selected in the regional 
plan for purposes of regional cost allocation (pursuant to 
Order 1000).31 The initial step of selecting a cost allocation 
method is mandated by Order 1000, as facilities cannot be 
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selected in a regional plan without an approved regional 
cost allocation method for the particular type of transmission 
facility.32

Generally, cost allocation approaches tend to share the 
costs of regional projects more or less broadly throughout 
the region, for example based on variations in peak loads.33 

This tendency is enforced by recent court decisions, which 
have applied the cost causation principle in determining that 
large, high-voltage network transmission facilities provide 
regional benefits, limiting cost allocations that are too 
narrowly applied to only one set of customers.34

The process of determining wholesale or interstate 
transmission rates takes one of two forms: “stated rates” or 
“formula rates.” The transmission-owning utility chooses which 
type of rate setting process it will use at FERC to determine 
its revenue requirements and associated transmission rates. 
FERC has expressed a preference for formula rates, noting 
that they encourage “certainty of recovery that is conducive 
to large transmission expansion programs.”35 As a result, most 
TOs utilize formula rates, particularly in ISO/RTO regions 
but also in areas outside organized wholesale markets.36

Stated rates require that a utility files a “rate case” with 
FERC under which rates are developed based on the 
current snapshot (or projected) revenue requirements. Once 
determined in the rate case, these rates then remain in effect 
until a new rate case is filed by the TO.37  Under formula 
rates, a utility initially submits a spreadsheet template (the 

“formula”), designed as a framework to annually calculate 
updated revenue requirements. This template is subject to 
FERC review and approval when initially filed, similar to a 
typical change in a utility’s Tariff. After this initial approval, 
the underlying formula remains unchanged (until the utility 
elects to change it). However, each year, the utility updates 
the formula rate “inputs,” resulting in an annual update of its 
transmission revenue requirements and associated per-unit 
transmission rates. 

As part of their jurisdiction over distribution utilities, states 
retain regulatory authority over the retail electric bills sent 
to end-use customers. While wholesale transmission service 
is FERC-jurisdiction, ultimately, the revenues and costs 
associated with transmission service provided and received 
pursuant to FERC-approved wholesale transmission rates 
must be recovered in state-jurisdictional retail rates paid 
by retail customers in various states. Because federal rates 
preempt state authority, and a state cannot limit recovery 
of a federally approved rate,38 transmission charges are 
explicitly or implicitly included in every end-use customer’s 
state-regulated electricity bill. While state regulators can 
participate in the transmission planning process and FERC 
transmission rate cases as stakeholders and retain authority 
to decide how transmission costs are recovered from 
different retail rate classes (e.g., commercial, industrial, 
residential, etc.), state utility commissions ultimately do not 
have the authority to disallow recovery of transmission costs 
approved by FERC.
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