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Plugging In: Improvements to the  
Country’s Electrical Transmission System 

 

O n a typical hot summer afternoon in August 2003, parts of the northeastern United States 
and eastern Canada experienced the largest electric power blackout in North American 
history. The Northeast Blackout of 2003 was a massive power outage that affected an 

estimated 50 million people and covered an area of roughly 9,300 square miles with outage-related 
financial losses estimated between 7 and 14 billion dollars. It was determined that 531 generating 
units at 265 power plants shut down during the outage, including 19 nuclear generators at 10 
plants. The U.S.-Canada Power System Outage Task Force identified the cause of the blackout to 
be the failure to trim trees in Ohio. Transmission power lines normally grow longer and sag 
between their towers when they get hotter as they carry more power. When the sagging lines 
touched tree branches, a short circuit resulted causing the lines to trip. This event, combined with 
failures in monitoring and alarm systems and inadequate staff to detect and correct the 
problems, caused cascading failures in the surrounding areas.  
 



In concept,  
cascading failures can 

be controlled by delays built 
into the shutdown processes and 

by well-designed power networks with 
multiple alternative paths for the power to 

take to reduce the extent of the outage. The 
massive extent of the 2003 blackout brought into 
question the reliability and vulnerability of the 
nation’s electrical power grids. Consequently, the 
electric utility industry, regulators, and 
governments have attempted to pool their 
knowledge and experience in an effort to take 
steps to prevent a future massive blackout.  
 
Many opinions have been voiced by industry 
experts and special interest groups concerning 
problems in the electric utility industry and how 
best to provide the American public with the most 
reliable and reasonably priced electrical power. 
These opinions range from blaming the 
centralization and high level of interconnectivity of 
the current electric power grids (and expressing a 
desire for more localized and self-contained 
systems) to citing the degraded condition of the 
current system and a need for not only 
rehabilitating the existing infrastructure but also 
taking on massive upgrades and expansions to 
improve the interconnections. Some interested 
parties point to problems associated with the 
ongoing deregulation of the industry while others 
note that simply enforcing compliance with existing 
reliability standards would go a long way in 
enhancing system reliability. These expert opinions 
must be carefully considered in the ongoing efforts 
to improve the Nation’s electric power 
infrastructure. However, the efforts undertaken 
must address the critical needs that result from 
the continuing growth in electricity use, closing of 
local generating plants, limited construction of new 
generating facilities, aging transmission 
infrastructure, and the continued market volatility 
and environmental issues associated with the 
various fuel sources. 
 
Formation and Regulation of the Current 
Interconnected North American Bulk Electric 
System 
 
Electric power transmission is the bulk transfer of 
electrical power from a power generator to a 
substation near a populated area where the 
electricity is distributed to consumers. Due to the 

large amount of power involved, transmission 
normally takes place at high voltage, generally 
between 138 and 765 kilovolts (kV). Electricity is 
usually transmitted over long distances through 
the use of overhead power transmission lines and 
large towers to support the lines. Underground 
power transmission is primarily reserved for 
densely populated urban areas because of the 
associated high cost of installation and 
maintenance.  
 
In the early 1960’s the electric systems in North 
America started to become highly interconnected 
and the geographical size of system blackouts 
correspondingly increased. The North American 
Electric Reliability Council (NERC) was established 
to provide coordination among interconnected 
utilities and to establish a set of voluntary 
reliability standards to ensure that the bulk electric 
system in the United States and Canada (and parts 
of Mexico) was reliable, adequate, and secure. It is 
NERC’s position that the 2003 blackout resulted, 
to a large extent, from a failure to follow existing 
reliability standards and, if the industry fully 
implements the recommendations resulting from 
the post-blackout investigation, reliability will be 
improved and the probability of major system 
disturbances will be greatly lessened.  
 
The Energy Policy Act of 2005 authorized the 
creation of an Electric Reliability Organization 
(ERO) with the statutory authority to develop and 
enforce compliance with reliability standards 
among all market participants in North America. In 
July 2006, NERC was certified by the Federal 
Energy Regulatory Commission (FERC) as the ERO 
for the United States. NERC is also seeking 
recognition as the ERO from governmental 
authorities in Canada. It is believed that 
enforceable standards will contribute to improving 
the reliability of the North American bulk power 
system and prevent wide-ranging blackouts such 
as the one that occurred in 2003. NERC is 
currently undertaking various activities to 
implement its new ERO status, including 
submission of its budget for 2007 to FERC, further 
work on reliability standards, and completion of 
agreements with regional entities to delegate 
standards development and enforcement 
authority. The power transmission and distribution 
industry is currently taking steps to adjust to the 
change of a voluntary system of compliance with 
reliability standards to a new mandatory system of 
reliability standards and compliance. 
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Deregulation of the Electric Power Industry 
 
The Energy Policy Act of 1992 promoted greater 
competition in the bulk power market. The objective 
of this effort is to “remove impediments to 
competition in wholesale trade and to bring more 
efficient, lower cost power to the Nation’s electricity 
customers.” Deregulation is also known as 
“restructuring” because the law did not completely 
deregulate the electric industry. Rather, it 
restructured the generation and transmission 
portion to offer customers a choice of provider. 
Consumers can, in theory, choose between a 
number of generators of electricity, including 
generators located in other states that are entitled 
to access consumers through the electric grid. The 
grid itself was to remain within the control of 
regulated public utilities responsible for distributing 
electricity to consumers. In 2000, FERC issued an 
order “to promote efficiency in wholesale electricity 
markets and the lowest price possible for reliable 
service.” FERC Order 2000 promotes the voluntary 
formation of Regional Transmission Organizations 
(RTOs) with operational and planning authority of all 
transmission facilities within designated regions. As 
the industry undergoes deregulation, RTOs are 
intended to ensure equal, free market treatment of 
all power suppliers using transmission lines and to 
assure the reliability of the interstate wholesale bulk 
electric transmission system. As a result, the electric 
power industry is converting from highly regulated, 
local monopolies, which provided their customers 
with a total package of all electric services, and is 
moving toward competitive companies that generate 
and provide electricity to a multi-state grid overseen 
by RTOs while utilities continue to provide local 
distribution services.  
 
Some industry experts blame deregulation of the 
electricity market for the inadequate condition of the 
electric power transmission grid. They claim that 
deregulation laws and electricity market 
mechanisms have failed to provide sufficient 
incentives to construct new transmission lines and 
maintain system security and is therefore one of the 
factors thought to have contributed to the 2003 
North America blackout. 
 
The Energy Policy Act of 2005 and the Power 
Transmission System Expansion 
 
Historically, projects for the expansion of 
transmission capacity are reviewed by states 

through their 
siting processes. 
These processes require 
state utility regulators to decide 
whether the cheaper electricity would 
offset the loss of land and potential 
environmental damage that could result from 
building the transmission line and include the 
issuance of a “Certificate of Public Convenience and 
Necessity.” To facilitate the development of major 
transmission expansion projects, the Energy Policy 
Act of 2005 (EPACT) directed FERC to develop 
incentive-based rates to encourage new investment 
in electric transmission lines that will, when 
constructed, improve reliability and lower costs to 
consumers. In addition, EPACT authorized FERC with 
“backstop” siting authority for large multi-state/
interstate transmission corridor proposals. EPACT 
allows the federal government to designate 
“national interest electric transmission 
corridors” (National Corridors) in areas of 
transmission constraints and high congestion. If 
certain conditions are met, the Department of 
Energy (DOE) will be given the authority to approve 
the construction of transmission facilities within 
these corridors. Specifically, FERC now has the 
authority to approve construction of specific 
transmission projects within the designated National 
Corridors. This authority is in place only as a 
“backstop” should state authorities lack the power 
to permit the project or to consider its interstate 
benefits or, under certain circumstances, if a state 
fails to authorize the project or approves it with 
burdensome economic conditions. States may retain 
their traditional jurisdiction over siting 
determinations by forming interstate compacts of 
three or more contiguous states; however, these 
compacts must be approved by Congress. 
 
As part of this authorization, DOE was required to 
conduct a nationwide study of electric transmission 
congestion to assist in the identification of National 
Corridors. Based on the study findings and public 
comments, along with consideration of economics, 
reliability, fuel diversity, national energy policy, and 
national security, the DOE will designate “any 
geographic area experiencing electric energy 
transmission capacity constraints or congestion that 
adversely affects customers as a national interest 
electric transmission corridor.” The first congestion 
study was produced in August 2006 and public 
comments were solicited until the end of October 
2006. The large volume of comments received is 
currently under review. 
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The study 
examined transmission 

congestion and constraints 
and identified constrained 

transmission paths based on 
examination of historical studies of 

transmission conditions, existing studies of 
transmission expansion needs, and region-wide 
modeling of the nation’s interconnections. 
Transmission congestion occurs when electricity 
flow across a line or piece of equipment is 
restricted below desired levels, either by the 
physical or electrical capacity of the line or by 
operational restrictions in place to protect the 
security and reliability of the grid. When a 
transmission constraint limits the amount of 
energy that can be transferred safely to a load 
center from the most desirable power source, the 
grid operator must find an alternative (and more 
expensive) source of generation that can be 
delivered safely. If a large portion of the grid is 
very tightly constrained due to high demands and 
limited local generation, grid operators may have 
to temporarily reduce service to consumers in 
some areas in order to protect the reliability of the 
grid as a whole, which results in controlled 
brownouts or rolling blackouts.  
 
The study determined that transmission 
constraints occur in most areas of the United 
States, but the cost of the congestion in many 
locations is believed to be so small that any 
investments needed to alleviate the congestion 
are not justified. In other locations, however, 
congestion costs are very high and it is believed 
that eliminating one or more key constraints 
through some combination of new transmission 
construction, new generation close to a major 
load, and demand-side management can reduce 
overall electricity supply costs in the affected 
areas by millions of dollars per year and 
significantly improve grid reliability. 
 
The DOE study identified three classes of 
congestion areas that merit further federal 
attention: 
 
“Critical Congestion Areas” are areas where it is 
critically important to remedy existing or growing 
congestion problems because the current and/or 
projected effects of the congestion are severe. 
These areas include two regions: the Atlantic 
coastal area (from metropolitan New York 
southward through northern Virginia) and 

southern California. 
 

“Congestion Areas of Concern” are areas where a 
large-scale congestion problem exists or may be 
emerging, but more information and analysis are 
needed to determine the magnitude of the 
problem and the likely relevance of transmission 
expansion and other solutions. These areas 
include New England, the Phoenix-Tucson area, 
the Seattle-Portland area, and the San Francisco 
Bay Area. 
 
“Conditional Congestion Areas” are areas where 
there is presently some transmission congestion, 
but significant congestion would result if large 
amounts of new generation resources were to be 
developed without simultaneous development of 
associated transmission capacity. These areas are 
potential locations for large-scale development of 
wind, coal, and nuclear generation capacity to 
serve distant load centers. These areas include 
Montana-Wyoming; Dakotas-Minnesota; Kansas-
Oklahoma; Illinois, Indiana, and Upper Appalachia; 
and the Southeast.  
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Currently the DOE believes that for the two areas 
identified as Critical Congestion Areas, it may be 
appropriate to designate one or more National 
Corridors to facilitate relief of transmission 
congestion in these areas. In soliciting public 
comment, the Department asked for input on the 
following questions: 
   

• Would designation of one or more National 
Corridors in relation to these areas be appropriate 
and in the public interest? 
• How and where should DOE establish the 
geographic boundaries for a National Corridor? 
• To the extent a commenter is focusing on a 
proposed transmission project, how would the costs 
of the facility be allocated? 
 
DOE anticipates that regional—and inter-regional, 
where appropriate—congestion solutions will be 
based on a thorough review of generation, 
transmission, distribution, and demand-side options 
and that such options will be evaluated against a 
range of scenarios concerning load growth, energy 
prices, and resource development patterns to 
ensure a comprehensive range of proposed 
solutions.  
 
Following review of the public comments on the 
congestion study, it appears that the DOE will likely 
prepare a draft document that identifies the first 
designations of National Corridors. Because of great 
public interest in these designations, this draft 
document will most likely be circulated for additional 
public comment prior to finalization of the National 
Corridor designations. It is also highly possible that 
future updates to the congestion studies will identify 
additional National Corridors in the years to come. 
 
Transmission Expansion Proposals in the Mid-
Atlantic Region 
 
In response to the EPACT’s provisions to encourage 
the development of projects for the improvement 
and expansion of electric transmission lines to 
enhance the reliability and efficiency of the nation’s 
electric power infrastructure, multiple proposals 
were announced for building major high-voltage 
transmission lines in the Mid-Atlantic States. Two of 
the larger projects include: 
 
American Electric Power Co.’s (AEP) $3 billion 
proposal for a 765-kV, 550-mile power line that 
would extend from the Amos transmission station in 

St. Albans, West 
Virginia, through 
north-central Maryland and 
southeastern Pennsylvania, to 
central New Jersey. This line would 
carry 50% more capacity than any other 
power line in the mid-Atlantic and would include 
13-story towers and a 200-foot wide clearance. This 
proposal is referred to as the “AEP Interstate 
Project.” 

 
Allegheny Power’s (AP) $1.4 billion proposal for a 
500-kV, 330-mile power line that would extend from 
the Wylie Ridge Substation in West Virginia’s 
northern panhandle to a new substation in central 
Maryland. This proposal is referred to as the “Trans-
Allegheny Interstate Line” (TrAIL). Currently, AP is 
pursuing siting and construction for approximately 
210 miles of the original proposal (portion extending 
from southwestern Pennsylvania, to West Virginia, to 
northern Virginia, with a targeted completion date in 
2011. On July 21, 2006, FERC approved AP’s 
request for “incentive rate treatment.” As of August 
2006, AP began the process of line siting and 
permitting, in addition to seeking approvals from the 
utility commissions in states that the line will cross. 
Multiple open house meetings were conducted in 
late November and early December 2006 to 
introduce the project to the public. Public comment 
from the meetings will be used to help identify 
various route alternatives and a Preferred Route. 
Once a Preferred Route is selected, the detailed 
environmental studies will begin. 
 
PJM Interconnection, based in Valley Forge, 
Pennsylvania, is the RTO that manages large 
portions of the electricity transmission services in 
the Mid-Atlantic and Midwest. The PJM service area 
of the Mid-Atlantic grid includes 51 million people in 
all or parts of Delaware, Indiana, Illinois, Kentucky, 
Maryland, Michigan, New Jersey, North Carolina, 
Ohio, Pennsylvania, Tennessee, Virginia, West 
Virginia, and the District of Columbia. PJM 
coordinates and directs the operation of the region's 
transmission grid, which includes 6,038 substations 
and 56,070 miles of transmission lines; administers 
the world’s largest competitive wholesale electricity 
market; and plans regional transmission expansion 
improvements to maintain grid reliability and relieve 
congestion. All new transmission line proposals 
must go through PJM’s Regional Transmission 
Planning Process. This includes an analysis of a 
proposed line’s service and price benefits. 
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On March 6, 
2006, PJM asked the 

DOE to designate two high-
voltage bulk power transmission 

pathways as “National Corridors:” 
 

• the Allegheny Mountain path, which extends 
from the generator sources located west of the 
Allegheny Mountains in western Pennsylvania, 
West Virginia, and the Ohio/Kanawha River 
Valleys and serving the major population centers 
in the Baltimore-Washington area; and  
 
• the Delaware River path, which extends from 
the generator sources located west of the 
Allegheny Mountains in western Pennsylvania, 
West Virginia, and the Ohio/Kanawha River 
Valleys and serving major population centers in 
the Mid-Atlantic, including Philadelphia, 
Wilmington, and Newark, and providing a conduit 
for northern New Jersey and New York 
 
AEP’s proposal for a new 765-kV transmission line 
would cross both paths. AP’s proposal for a new 
500-kV transmission line is all within the 
Allegheny Mountain path. PJM has stated in its 
request for National Corridor-designation that 
these proposals as well as other projects which 
PJM expects will be announced demonstrate 
recognition in the marketplace that there is 
substantial need for additional west-to-east 
capability to transfer power into Eastern PJM and 
the Washington-Baltimore areas.  
 
At this time, it is not completely clear how the 
individual states will perform their siting studies 
for these large interstate projects. PJM has 
documented the “Issues for States’ Consideration 
Regarding Cooperation and Coordination in Siting 
and Permitting of Interstate Transmission 
Facilities” (February 2006) through their “Project 
Mountaineer” effort. Project Mountaineer is PJM’s 
“conceptual framework” for advancing dialogue 
among interested parties regarding the planning 
and ultimate siting and construction of 
transmission system enhancements to enable 
increased flow of power from states in PJM’s 
western region to its eastern region. PJM 
recognizes the vast institutional differences 
among the states regarding their siting and 
permitting authority and is currently attempting to 
identify the differences and develop a framework 
for optimizing states’ coordination of siting and 

permitting activities required to site interstate 
transmission lines. One option being considered is 
the use of its existing “Organization of PJM 
States.” 
 
Challenges Facing Major High-Voltage 
Transmission Expansion Projects 
 
One of the key concerns in the transmission of 
electricity is power loss in transmission lines 
called line loss or transmission loss. The use of 
high-voltage lines results in reduced line loss. In 
addition, a regional electric power grid requires 
redundancy in its paths and lines so that electrical 
power can be reliably routed from multiple power 
generators to any load center through a variety of 
routes. Transmission companies conduct detailed 
evaluations to determine the maximum reliable 
capacity of each line to ensure system stability. 
These factors contribute to the large scope of 
high-voltage transmission projects. The projects 
are often hundreds of miles long and are designed 
to connect both large conventional power 
generators (typically located near fuel supplies) 
and smaller alternative power generators (such as 
renewable resources like wind power) to the large 
load centers of urban areas. In addition, high-
voltage transmission lines require large towers, 
with right-of-way clearance areas, sometimes up 
to or exceeding 150 feet. 
 
The land that the transmission lines will cross is 
considered during the planning phase along with 
legal restrictions (such as zoning and land-use 
regulations) and the appearance of the structures. 
Special consideration must be given to the 
possible impact that the transmission line 
construction will have on the environment—
including regulated features like wetlands, 
streams, threatened and endangered species, 
historic properties, and archaeological resources. 
In addition, impacts to local communities must be 
addressed. Often, local residents object to the 
visual intrusion of the high towers and lines and 
cleared swaths of land along the right-of-way. In 
addition, concern is sometimes expressed over 
the perceived health effects of electromagnetic 
fields associated with high-voltage electric lines. 
The combined effect of these issues is also a 
concern about the decrease in local property 
values. With these objections come 
recommendations for alternatives to the proposed 
above-ground transmission line expansions, 
including consideration of underground facilities 
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and the construction of new power plants near the 
major load centers. On occasion, the communities 
located near existing power plants and receiving the 
benefits of cheaper electricity balk at the 
expenditure for transmission line expansions that 
will increase the competition for “their power” and 
therefore increase their electricity rates. 
 
Given the physical similarities of major transmission 
projects with major highway projects, the electric 
utility industry would be well-served if they 
considered the approaches used by some of the 
successful highway projects and borrowed some of 
the tools used by the Federal Highway 
Administration (FHWA) and the state Departments of 
Transportation for moving large interstate projects 
through the environmental process, particularly for 
compliance with the National Environmental Policy 
Act (NEPA). The identification of National Corridors is 
a major step forward and is similar to FHWA’s 
National Highway System. While the federal 
authorizations provided through these designations 
vary, the intent to focus resources, funds, and 
efforts on transmission or highway corridors 
documented as being important to the national 

interests 
(including the national 
economy and security) is 
similar and is a major step 
forward in expediting the project 
development process. Specifically, the 
National Corridor designation is intended to bring 
a national focus to the projects and provides FERC 
with the authority to ensure that these corridors 
receive priority treatment, including the ability to 
override the eminent domain authority of state 
regulators who may oppose the projects. 
 
FERC recently approved a final rule (“Regulations for 
Filing Applications for Permits to Site Interstate 
Electric Transmission Facilities”) governing the filing 
requirements and procedures for entities asking the 
Commission to exercise its supplemental authority 
to site interstate transmission facilities under 
EPACT. The rule encourages maximum participation 
from all interested stakeholders through a Public 
Participation Plan and an extensive pre-application 
and post-application process. The participation plan 
is to provide interested parties, including affected 
landowners, with information on all aspects of the 
proposed project, including national and local 
benefits and environmental impacts. The 
participation plan provides for public involvement 
during the pre-filing and application processes and 
must be accessible in a central location in each 
county through which the proposed project would be 
located. 
 
While it is recognized that the federal and state 
jurisdictional agencies make the final project 
decisions, the power of the public should never be 
underestimated. The support of the general public is 
critical for the successful completion of major 
infrastructure projects, although it should be 
accepted that not all members of the public will 
likely be satisfied. Gaining public support requires a 
commitment to educate the public every step of the 
way—this includes taking the time and having the 
opportunity to explain the facts behind the “need” 
for a project, the environmental resources and 
impacts to be considered, and the engineering 
constraints and criteria on siting a transmission 
alignment. Coordination with the public should be 
proactive (including early and frequent coordination) 
and transparent. Above all, the public should be 
treated as a partner in the process.  
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