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How to File Comments on This Draft Study

This draft study has been released for public comment for a period of 60 days. The comment
period will close at 5 p.m. Eastern Daylight Time, October 20, 2014. After the close of the
public comment period, the Department of Energy will review and consider all comments
received, make changes as appropriate, and issue a final version of the National Electric
Transmission Congestion Study.

You may comment on any aspect of the study. For a discussion of topics about which the
Department specifically seeks comments, please see Chapter 7. If you wish to provide written
comments, we request that if possible you do so by e-mail to
Congestionstudy.comments@hg.doe.gov. Comments may also be submitted by conventional
mail to this address:

Comments on draft National Electric Transmission Congestion Study
c/o David Meyer

Office of Electricity Delivery and Energy Reliability (OE)

U.S. Department of Energy

1000 Independence Avenue SW

Washington DC 20585

NOTE: All conventional mail to the Department is subject to an automatic security screening
process that may take up to three weeks and sometimes renders mailed material illegible.
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Message from the Secretary

In this study the Department of Energy (DOE) seeks to provide information about transmission
congestion, by focusing on specific indications of transmission constraints and congestion and
their consequences. It focuses primarily on a specific time frame — i.e., historical trends over
the past few years, and looking forward three to five years. It does not apply congestion labels
to broad geographic areas, such as the “critical congestion areas,” “congestion areas of
concern,” and “conditional congestion areas” identified in earlier studies. For analytic
convenience, the study’s results are presented and discussed in relation to four large regions of
the United States (West, Midwest, Northeast, and Southeast). The area covered by the Electric
Reliability Council of Texas (ERCOT) is excluded by law from this study.

This study identifies (to the extent supported by publicly available data as of 2012, with limited
updates in December 2013) where transmission constraints and congestion occur across the
eastern and western portions of the United States’ electric power system. All of the
conclusions presented in this study are based on and limited to the data reviewed, which are all
publicly available data series, studies, analyses, and reports. DOE reviewed more than 450
sources in preparing this draft report. All of these sources are listed by name in Appendix C.
DOE did not conduct independent modeling for this:study. The Department of Energy does not
endorse and has not independently validated the data and information compiled and reported
in this study.

The transmission constraints and congestion identified in this study represent a snapshot in
time. The study focuses on transmission constraints and congestion in the recent past and
current expectations for the next three to five years. Transmission constraints and congestion
over this period are more certain and better documented than constraints and congestion that
are hypothesized or projected further into the future. Congress recognized this challenge and
directed that the Department conduct a congestion study every three years. The Department
plans to initiate a fresh study of transmission constraints and congestion impacts in 2015. In
addition, to the triennial congestion studies, the Department will work with the Energy
Information Administration and the Federal Energy Regulatory Commission to prepare an
annual report on publicly available data and information on transmission matters, including
congestion.

This study is being provided to the following Members of Congress:

e The Honorable Barbara Mikulski
Chairwoman
Senate Committee on Appropriations

e The Honorable Richard Shelby
Ranking Member
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Senate Committee on Appropriations

The Honorable Mary Landrieu
Chair
Senate Committee on Energy and Natural Resources

The Honorable Lisa Murkowski
Ranking Member
Senate Committee on Energy and Natural Resources

The Honorable Dianne Feinstein
Chairwoman, Subcommittee on Energy and Water Development
Senate Committee on Appropriations

The Honorable Lamar Alexander
Ranking Member, Subcommittee on Energy and Water Development
Senate Committee on Appropriations

The Honorable Harold Rogers
Chairman
House Committee on Appropriations

The Honorable Nita Lowey
Ranking Member
House Committee on Appropriations

The Honorable Rodney P. Frelinghuysen
Chairman, Subcommittee on Energy and Water Development
House Committee on Appropriations

The Honorable Marcy Kaptur
Ranking Member, Subcommittee on Energy and Water Development
House Committee on Appropriations

The Honorable Fred Upton
Chairman
House Committee on Energy and Commerce

The Honorable Henry Waxman
Ranking Member
House Committee on Energy and Commerce

The Honorable Ed Whitfield
Chairman, Subcommittee on Energy and Power
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House Committee on Energy and Commerce

e The Honorable Bobby L. Rush
Ranking Member, Subcommittee on Energy and Commerce
House Committee on Energy and Power

If you have any questions or need additional information, please contact me or Mr. Jeff Lane,
Assistant Secretary for Congressional and Intergovernmental Affairs, at (202) 586-5450.

Sincerely,

Ernest J. Moniz
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Note to Reader

This document is a draft of the Department of Energy’s third National Electric Transmission
Congestion Study. These studies are prepared every three years pursuant to a requirement
established by the Energy Policy Act of 2005. The first Congestion Study was published in 2006,
and the second was written in 2009 and released in early 2010. The 2006-and 2009 studies had
two principal components: Data and information of various kinds related to the nation’s
transmission networks and transmission congestion, and the Department’s comments and
conclusions about the implications of the data and information.

While preparing the current Congestion Study, however, the Department decided to release
two separate documents: The Congestion Study itself (this document), and a stand-alone
document presenting publicly available data and information on the nation’s transmission
assets and how they are used, with particular attention to transmission constraints and
congestion, Transmission Constraints and Congestion.in the Western and Eastern
Interconnections, 2009-2012 (January 2014). The Department plans to produce an annual
report containing publicly available data and information on transmission matters, including
congestion .
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Acronyms and Abbreviations

BPA
BPJ

BTA

CAISO

CARIS

CBA
CCR

CIMm
Col
CPUC

CSAPR
CWA
CWIS
DOE
DSIRE

EIA
EISPC

EPA
EPAct
ERCOT
FERC

FPA
FRCC

Bonneville Power Administration

EPA’s Best Professional Judgment
standard

EPA’s Best Technology Available
standard

California Independent System
Operator

NYISO’s Congestion Assessment
and Resource Integration Study

California Balancing Authority

EPA’s Coal Combustion Residuals
Rule

Common Information Model
California-Oregon Intertie

California Public Utilities
Commission

EPA’s Cross-State Air Pollution Rule
EPA’s Clean Water Act

Cooling water intake systems

U.S. Department of Energy

Database of State Incentives for
Renewables & Efficiency

Energy Information Administration

Eastern Interconnection States
Planning Council

Environmental Protection Agency
Energy Policy Act of 2005
Electric Reliability Council of Texas

Federal Energy Regulatory
Commission

Federal Power Act

Florida Reliability Coordinating
Council

GHG
GW
HAPS
HVDC
ICTE

IESO

ISO
ISO-NE

LADWP

LIPA
LMP
LNG
LTRA
M2M
MAPP
MAPP
MATS

MISO

MRO
MTEP

MVP
MW
MWh

NAAQS

Greenhouse gas

Gigawatt (1 billion or 10° watts)
Hazardous air-pollutants
High-voltage direct current

Entergy’s Independent
Coordinator of Transmission

Independent Electricity System
Operator

Independent System Operator

Independent System Operator —
New England

Los Angeles Department of Water
and Power

Long Island Power Authority
Locational marginal price
Liquefied natural gas

Long-Term Reliability Assessment
Market-to-market

Mid-continent Area Power Pool
Mid-Atlantic Power Pathway

EPA’s Mercury and Air Toxics
Standards

Midcontinent Independent System
Operator

Midwest Reliability Organization

Midwest Transmission Expansion
Plan

Multi-value projects
Megawatt (1 million or 10° watts)

Megawatt-hour (1 million or 10°
watt-hours)

EPA’s National Ambient Air Quality
Standards
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NARUC

National
Corridor

NDEX
NEPA
NERC

NO,
NPCC

NSPS

NYISO

OE

PAR
PATH

PIM

PUC
RCRA

ROI
RPS
RTEP

RTO
SCE
SDG&E
SERC
SO,
SONGS

National Association of Regulatory
Utility Commissioners

National interest electric
transmission corridor

North Dakota Export Limit
National Environmental Policy Act

North American Electric Reliability
Corporation

Nitrogen oxides

Northeast Power Coordinating
Council

New Source Performance
Standards

New York Independent System
Operator

Office of Electricity Delivery and
Energy Reliability, DOE

Phase-angle regulators

Potomac-Appalachian
Transmission Highline

Pennsylvania New Jersey Maryland
Regional Transmission
Organization

Public Utility Commission

Resource Conservation and
Recovery Act

Return on Investment
Renewable Portfolio Standard

PJM’s Regional Transmission
Expansion Plan

Regional Transmission Operator
Southern California Edison

San Diego Gas & Electric
Southeast Reliability Corporation
Sulfur dioxide

San Onofre Nuclear Generating
Station

SPP Southwest Power Pool

STARS New York’s State Transmission
Assessment and Reliability Study

TEPPC WECC’s Transmission Expansion
Planning and Policy Committee

The U.S. Department of Energy

Department

TLR Transmission Loading Relief

TVA Tennessee Valley Authority

UFM Unscheduled Flow Mitigation

VFT Variable Frequency Transformer

WECC Western Electricity Coordinating
Council

WGA Western Governors’ Association

National Electric Transmission Congestion Study | Page viii



Department of Energy | August 2014

Executive Summary

Background

The Energy Policy Act of 2005 amended the Federal Power Act to require the Department of
Energy (DOE) to conduct a transmission congestion study every three years, in consultation
with the states. DOE published its first study in 2006, and a second for 2009 (released in early
2010). This is a draft of the Department’s third congestion study. It is based on publicly
available data through 2012, with limited updates in December 2013.

The Federal Power Act, as amended, specifies that based on this study, the Secretary of Energy
may identify “geographic area[s] experiencing ... transmission capacity constraints or
congestion that adversely affects consumers ....” and may designate geographic areas pertinent
to such constraints or congestion as “national interest electric transmission corridors” (National
Corridors).! This document, however, is only the Department’s draft Congestion Study — it does
not propose or designate National Corridors. The Department will review and consider all
comments received on this draft, and publish a final version of the Congestion Study. If it
appears that one or more National Corridors would be an appropriate response to congestion
in a specific area, the Department may then propose such Corridors.

If the Department proposes any National Corridors, it will complete an environmental analysis
for each proposed Corridor as required by the National Environmental Policy Act before making
a decision about whether to designate the Corridor. One principal effect of designating an area
as a National Corridor would be to enable the Federal Energy Regulatory Commission to
exercise jurisdiction to site proposed transmission facilities within the Corridor, subject to the
conditions set forth in the Federal Power Act as amended by the Energy Policy Act of 2005.% By
itself, however, designation of a National Corridor would not direct, authorize, or approve the
construction of proposed transmission facilities.

Differences Between This Study and Previous Congestion Studies

In this study the Department seeks to provide information about congestion, by focusing on
specific indications of transmission constraints and congestion, and their consequences. It
focuses primarily on a specific time frame —i.e., historical trends over the few years prior to
2012, with limited updates in 2013, and looking forward three to five years. It does not apply
congestion labels to broad geographic areas, such as the “critical congestion areas,”

! Federal Power Act, 16 U.S.C. § 824p(a)(2).

2 Another principal effect is supporting transmission infrastructure modernization under 42 U.S.C. § 16421, which
allows for third-party financing of transmission projects in states in which the Western Area Power Administration
or the Southwestern Power Administration operates.
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“congestion areas of concern,” and “conditional congestion areas” identified in earlier studies.
For analytic convenience, the study’s results are presented and discussed in relation to four
large regions of the United States (West, Midwest, Northeast, and Southeast — see map below).
The area covered by the Electric Reliability Council of Texas (ERCOT) is excluded by law from
this study.

Figure ES- 1. Regional boundaries used for this study

Note: the area covered by ERCOT is excluded by law from DOE congestion studies.

This study identifies (to the extent supported by publicly available data as of 2012, with limited
updates in December 2013) where transmission constraints and congestion occur across the
eastern and western portions of the United States’ electric power system. All of the
conclusions presented in this study are based on and limited to the data reviewed, all of which
are publicly available data series, studies, analyses, and reports. DOE reviewed more than 450
sources in preparing this draft report, all of which are listed in Appendix C. In addition, the data
used to develop the analysis and conclusions in this document is compiled in a companion
report released by the Department in early 2014.> DOE did not conduct independent modeling
for this study. The Department of Energy does not endorse and has not independently
validated the data and analyses referred to in this study.

® United States Department of Energy (2014). Transmission Constraints and Congestion in the Western and Eastern
Interconnections, 2009-2012, January 2014, at
http://energy.gov/sites/prod/files/2014/02/f7/TransConstraintsCongestion-01-23-2014%20.pdf.
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The transmission constraints and congestion identified in this study represent a snapshot in
time. The study focuses on transmission constraints and congestion in the recent years leading
up to 2012, with limited updates in 2013, and expectations for the following three to five years.
Transmission constraints and congestion over this period are more certain and better
documented than constraints and congestion that are hypothesized or projected into the
future, and better reflect current conditions than congestion and constraints identified in
analyses that project further into the future. Congress recognized this challenge and directed
that the Department conduct a congestion study every three years. Thus, in 2015the
Department will issue a fresh study of transmission constraints and congestion impacts. In
addition, the Department will work with the Energy Information Administration and the Federal
Energy Regulatory Commission to prepare an annual report on publicly available data and
information on transmission matters, including congestion.

Transmission Constraints and Congestion

Transmission constraints and congestion are related but distinctly different concepts. The term
“transmission constraint” may refer to:

(1) An element of the transmission system (either an individual piece of equipment,
such as a transformer, or a group of closely related pieces, such as the conductors
that link one substation to another) that limits power flows;

(2) An operational limit imposed on an element (or group of elements) to protect
reliability; or

(3) The lack of adequate transmission system capacity to deliver electricity from
potential sources of generation (either from new sources or re-routed flows from
existing sources when other plants are retired) without violating reliability rules.

Transmission constraints, as defined above in (1), are a result of many factors including load
level, generation dispatch, and facility outages. Jointly, these conditions establish a specific
level or limit -- as in (2) -- to maximum permissible flow over the affected element(s), in order
to comply with reliability rules and standards established to ensure that the grid is operated in
a safe and secure manner. Reliability standards, developed by the North American Electric
Reliability Corporation (NERC) and approved by FERC, specify how equipment or facility ratings
should be calculated to avoid exceeding thermal, voltage, and stability limits following credible
contingencies. Transmission operating limits, which constrain throughput on affected
transmission elements, are identified to comply with these rules and practices. Thus, although
it is commonly thought that transmission constraints indicate reliability problems, in fact,
constraints result from compliance with reliability rules. However, when constraints frequently
limit desired flows, or when these limits are violated so as not to shed firm load, they may
indicate reliability problems that warrant mitigation.
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The term “congestion” refers to situations when transmission constraints reduce transmission
flows or throughput® below levels desired by market participants or government policy (e.g., to
comply with reliability rules). A high degree or level of transmission system utilization alone
does not necessarily mean congestion is occurring. Congestion can only arise when there is a
desire to increase throughput across a transmission path, but such higher utilization is thwarted
by one or more constraints. Transmission congestion has costs — they include higher costs
incurred by consumers on the downstream side of the transmission constraint, and difficulties
achieving policy goals such as increased reliance on renewable generation resources.
Transmission congestion may also cause reliability problems where such constraints impact
operations by limiting access to reserves.

The Department has defined these terms narrowly for the purpose of this study, to ensure that
they are used consistently here; these terms sometimes have different meanings in industry
usage.

This Study Does Not Make Recommendations to Address Transmission Constraints
and Congestion

This study’s assessment of transmission constraints and congestion does not address whether
or how to fix constraints or the congestion they cause. The presence of transmission
congestion reflects only a desire or demand for increased transmission system utilization.

Whether it is appropriate to mitigate transmission congestion requires information and
judgment about the purposes or objectives that would be served. For example, increased flow
of electricity from lower-cost generation sources could reduce the overall cost of supplying
electricity to consumers, while increased flow of electricity from remote renewable generation
could help meet state energy policy goals. The point is that determining whether to address
congestion requires determining first what objectives would be met by doing so. These
objectives may conflict. For example, depending on its location, new generation could create
new transmission congestion and raise costs, at the same time that it helps to satisfy an energy
policy goal. The differing objectives relative to transmission congestion should be recognized in
determining whether and how to relieve transmission constraints. This study seeks to inform
these discussions but does not seek to resolve the questions that underlie them.

An important reason why this study’s assessment of current constraints and congestion cannot
resolve these conflicts is that the transmission system is dynamic. Transmission flows change
continuously as load, generation, fuel prices, reliability rules and other factors change. The
magnitude, duration and impact of constraints and congestion change by time of day, day of
the week, season, and year. While the snapshot in time provided by this study focuses on
current conditions, both past experience and expectations for the continued persistence of
transmission constraints and congestion should also be considered when evaluating solutions.

* Throughout this study, the terms “transmission flows” and “transmission throughput” are used interchangeably
to refer to the transport of electricity over transmission lines.
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This study’s assessment of current conditions does not capture the full value that may be
provided by mitigating the congestion identified, because congestion solutions typically bring
multiple benefits over a long time horizon — such as reliability improvement, more efficient
generation dispatch, increased usage of variable resources, or lower customer bills from energy
efficiency implemented on the load-side of a congested path — beyond the congestion
reduction benefit. These benefits are important and should be recognized in a full assessment
of potential solutions.

Moreover, it will not be appropriate to mitigate every transmission constraint or the congestion
it causes. One must evaluate whether the benefits of mitigation — in monetary, policy,
consumer impact, or other terms — outweigh or otherwise justify the costs involved. Such an
evaluation should consider the ever-changing flows over the transmission grid, the length of
time needed to design, site and build transmission solutions, transmission’s long asset lifetime,
and its many benefits over a lengthy time horizon. When the monetary, policy, or adverse
consumer consequences of constraints and congestion rise to levels that warrant action,
decision- and policy-makers will look at a variety of options to moderate or mitigate these
costs, including creation of financial hedging mechanisms for congestion, deployment of energy
efficiency or demand response to lower demand, construction of new generation, changes in
other market mechanisms or operational rules, and the construction of new transmission
facilities. Most of these options fall under state regulatory jurisdiction and this study does not
recommend particular solutions.

Construction of major new transmission facilities, in particular, raises unique issues because
transmission facilities have long lives — typically 40 years or more. Evaluating the merits of a
proposed new facility is challenging, because common practices take into account only those
expected costs and benefits from a project that can be quantified with a high degree of
perceived certainty. This has two effects:

First, it leads to a focus on the subset of cost and benefits that can be readily quantified. Not
taking into account the costs and benefits that are hard to quantify has the effect of setting
their value to zeroin a comparison of costs and benefits.

Second, it leads to projections of costs and benefits that are generally on extrapolations drawn
from recent experiences. Projections based only on recent experiences will not value the costs
and benefits a transmission project will have under very different assumptions or scenarios
regarding the future because they ignore or discount the likelihood of these possibilities. Such
a narrow view of the range of costs and benefits that could occur provides a false sense of
precision.

For example, one of the most strategically significant aspects of major new transmission
projects that is seldom taken into account explicitly in the planning phase is the multiple
purposes that transmission might serve. That is, a well-designed transmission system
enhancement will not only enable the reliable transfer of electricity from Point A to Point B — it
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will also strengthen and increase the flexibility of the overall transmission network. Stronger
and more flexible networks, in turn, create real options to use the transmission system in ways
that were not originally envisioned. In the past, these unexpected uses have often proven to be
highly valuable and in some cases have outweighed the original purposes the transmission
enhancement was intended to serve. Past examples have included enabling grid operators to
adjust smoothly and efficiently to unexpected yet ongoing changes in the relative prices of
generation fuels, diverse renewable resource profiles, economic volatility, new environmental
requirements, unanticipated outages of major generation and transmission facilities, and
natural disasters. The options created by a strong and flexible transmission network are real.
Failure to take explicit account of these options in the planning process will severely understate
the value of transmission.

Indicators of Transmission Constraints and Congestion

Transmission constraints and congestion vary over time and location as a.function of many
factors, including changes in the patterns of electricity consumption, changes in the relative
prices of the fuels used to generate electricity, and changes in the real-time availability of
specific grid-related assets (such as power plants or transmission:lines). This means that
different kinds of indicators are relevant and must be used in.combination.

Some empirical indicators of congestion are:

* Frequent usage by grid operators of transmission loading relief (TLR) or equivalent
procedures. These are procedures used mostly in areas without centralized markets to
ration the usage of transmission facilities when the demand for transmission services
exceeds available transmission capacity.

* Frequent or recurrent disparities in wholesale electricity prices across regional markets,
as seen in congestion costs reported by RTOs and ISOs, differentials in locational
marginal prices (LMPs), differentials in forward prices for generation capacity, and
differences in prices at wholesale electricity trading “hubs.” See Figure ES-2 for an
example of such price disparities across the Midwestern and Northeastern states.’

e Large “queues” of proposed generation projects seeking interconnection studies by
relevant regional or sub-regional grid planning authorities. See Figures ES-3 and ES-4 for
maps.of such queues. When the aggregate capacity in the queues is larger than
available or projected transmission capacity connecting it to load regions, it is an
indication that transmission may be or will become constrained depending on how

> While the four organized markets pictured in these Figures dispatch their regions separately, there is some
expectation that trades between systems are made on an economic basis, which makes price patterns spanning
these markets relevant to examining potential congestion across seams.
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many of these projects materialize and how capacity interconnection and energy
delivery is pursued.® (Some proposed projects may never reach commercial viability.)

® Generators seeking interconnection are responsible for certain transmission system upgrades, depending on the
type of interconnection service they request. (FERC (2003). Standardization of Generator Interconnection
Agreements and Procedures. Docket No. RM02-1-000; Order No. 2003, July 24, 2003, at
http://www.ferc.gov/legal/maj-ord-reg/land-docs/order2003.asp, p. 23)
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Figure ES- 2. Summer Peak LMPs for 2009, 2010, and 2011 ($/MWh)
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This figure maps average hourly day-ahead LMPs
across the MISO, PJM, New York and New England
markets for the peak hours of 2009, 2010, and
2011. Peak hours are defined here as non-holiday
weekday afternoons (3-7 pm, eastern standard
time) July through September. This comparison
reveals several points:

e Energy prices are lowest in the western part of
the region, where there is extensive low-cost
wind and coal generation, and increase to the
eastern region, where most of the load is
concentrated.

e The highest prices are concentrated in the
heavily populated stretch from upper North
Carolina through coastal Virginia, Maryland,
Pennsylvania, Delaware, New Jersey, New York
City, and southwest Connecticut — all areas that
have limited supplies of low-cost generation and
long-standing transmission constraints to the
west across the Appalachian Mountains,
although in some cases congestion may be due
to planned transmission outages.

o LMPs were highest in 2010 (when natural gas
prices were slightly higher and consistently
higher temperatures pushed loads very high)
and lowest in 2009.

e |t is possible to identify the consistent impacts of
a few specific constraint points and congestion
hot spots from pricing maps — in particular the
Upper Michigan Peninsula, Delaware, and New
Jersey and New York City, and the constraints
that follow the Appalachian Mountains from
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Source: Ventyx (2012). “Ventyx Velocity Suite.”
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Figure ES- 3. Midwest interconnection queue map (June 2012 through 2020)
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Figure ES- 4. Northeast interconnection queue map (June 2012 through 2020)
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Recent Nation-Wide Trends Affecting Transmission Constraints and Congestion
Since the 2009 Congestion Study

Transmission constraints and congestion are influenced both by broad, economy-wide trends or
conditions and by unique regional and sometimes local circumstances. The Department found
that several broad, nation-wide trends have affected transmission usage patterns since the
publication of the 2009 Congestion Study. Most, but not all, of these trends have tended to
reduce the incidence of congestion and its economic costs. These trends are:

* The economic recession of 2008-2009 reduced electricity demand significantly. Inthe
ensuing economic recovery, electricity demand growth has still been lower than its long-
term historical trend, relative to the rate of economic growth. All else equal, lower
electricity demand frequently means lower transmission usage and lower congestion.

e State and federal governments and many utilities are implementing policies to improve
energy efficiency. These improvements in efficiency put downward pressure on
electricity demand across the country. Many utilities, ISOs and RTOs have implemented
robust demand response programs to pay loads and reduce consumption during periods
of peak demand, which has tended to lower system peak demands and energy
consumption, and therefore, to lower congestion.

e Compliance with state renewable portfolio standards and goals (RPSs) has been
significant. In response to the RPSs, renewable output has risen sharply. Responsibility
for who pays for the transmission to interconnect this new generation has not been
definitively settled in all areas. Increased generation from renewables in remote
locations, though generally beneficial, is increasing congestion in some areas (between
prime resources and load centers). For example, Figure ES-5 shows the North Dakota
Export Limit (NDEX), a long constraint that crosses parts of North Dakota, Minnesota,
and South Dakota. In other regions congestion on the high voltage transmission system
is less of a concern for interconnection and operation of renewable resources.’

’ RPSs do not directly require investment in infrastructure. In some regions, like ISO-NE, the owners of the new
capacity or Renewable Energy Certificate marketers are required to ensure adequate transmission capacity to
deliver the resources. In other regions, sufficient capacity already exists. For instance a NYISO wind study indicates
no major high voltage transmission additions would be necessary to accommodate additional wind resources,
although certain contingencies and local transmission facilities cause some “bottling” of wind production.

NYISO (2010b). Growing Wind: Final Report of the NYISO 2010 Wind Generation Study. Renesselaer, NY: NYSIO.
September 2010, http://www.nyiso.com/public/webdocs/markets_operations/services/planning/Doc
uments_and_Resources/Special_Studies/Special_Studies_Documents/GROWING _WIND_-
_Final_Report_of_the_NYISO_2010_Wind_Generation_Study.pdf.
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Figure ES- 5. The North Dakota Export Limit (NDEX)
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Source: Lein, J. (North Dakota Public Service Commission) (2011). “U.S. Department of Energy National Electric
Transmission Congestion Study Workshop.” Presented at the United States Department.of Energy (2011a).
“Material Submitted: Pre-Congestion Study Regional Workshops”, at http://energy.gov/oe/services/electricity-
policy-coordination-and-implementation/transmission-planning/national/2012, p. 8.

e Abundant supplies of natural gas, at low prices. This trend has had two effects:

1. Some gas-fired generators are being used more intensively, and some coal-fired
generators are being used less intensively. Because the gas plants are often sited
closer to load centers than the capacity being displaced, transmission usage and
congestion are reduced.

2. Lower natural gas costs mean somewhat lower overall fuel costs for generation,
and lower overall wholesale electricity prices. This means that even if a
transmission constraint forces a buyer to purchase from an alternate generator,
the cost premium to the buyer may be lower than previously.

e Construction of major new transmission projects in many areas has also helped to
reduce congestion.

e New environmental regulations — some still under development — affect the
composition and usage of regional generation fleets. As coal-fired and other plants are
retired or retrofitted, grid operators will modify dispatch patterns according to the
economics of available generation and transmission capacity in relation to fluctuating
electricity demand. Appropriate actions will be taken to maintain grid reliability, but
congestion may increase or decrease in specific locations. The full effects of this
complex interaction will not be known for several years.

e Recent trends in retirement of both nuclear and coal-fired power plants have been
changing generation profiles in many areas of the country.
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Regional Findings: Western Interconnection

The western provinces of Canada and the northern portion of Mexico are also part of this
electrically interconnected system, but they are not included in this analysis. This region under
analysis contains only one organized wholesale electricity market, operated by the California
Independent System Operator (CAISO); the rest of the Western region consists of vertically
integrated utilities, public power entities, and independent generators that trade bilaterally and
cooperate for regional planning purposes. There are many common issues across the West, but
there is more extensive data availability within the CAISO than elsewhere, so that region is
discussed separately in portions of this report. The CAISO serves an estimated 35% of electric
load in the western interconnection.?

The Department’s findings regarding congestion in the West are:

e Although there are many paths in the Western Interconnection that are heavily utilized,
most of these do not appear to be operating at such consistently high levels that they
act as persistent, reliability-threatening transmission constraints.

e \With respect to the economic consequences of congestion, there is only information
available about the area covered by CAISO. That information indicates that individual
transmission constraints limit system operations in at most 8% of the year, and that
these constraints do not drive up electric prices and congestion costs by a significant
amount.

e But while current congestion in the West is relatively low, in the next few years more
congestion is expected due to resource-driven transmission constraints relating to new
development of renewable resources and upcoming generator retirements. Congestion
resulting from these constraints could be exacerbated by demand growth, whether from
high temperatures or economic recovery.

¢ In addition, the permanent closure of the San Onofre Nuclear Generating Station has
created'some local reliability challenges for Southern California. A preliminary inter-
agency plan has proposed several near- and longer-term transmission, resource and
regulatory solutions to ensure reliability in this area, and to address existing congestion
that was exacerbated by the plant closure.

* There has been a marked increase in transmission construction and project completions
across the West over the past 3 years, and equal progress in planning and coordination
of new transmission project proposals. These completions have already improved
western transmission throughput, reducing usage on many key interfaces and reducing
congestion and associated costs.

8 california 1SO (CAISO) (2012e), “The ISO grid,” at
http://www.caiso.com/about/Pages/OurBusiness/UnderstandingthelSO/The-ISO-grid.aspx.
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e Many factors make future congestion patterns hard to predict — these complications
include the impacts of environmental regulations (both federal and state level), state
renewable portfolio standard (RPS) compliance requirements, the pace of general
economic recovery, relative fuel prices for electricity generation, new natural gas,
nuclear, and other generation construction, and the feasibility of building long high
voltage transmission lines across federal lands.

Regional Findings: Midwest

The Midwest area contains the Midcontinent 1SO,® Southwest Power Pool, the far western
portion of PJM, and some areas that are not part of any RTO or organized wholesale power
market. Although the ISOs and RTOs in the Midwest collect data about transmission
constraints, congestion costs and LMPs, it is important to note that these terms are defined and
calculated differently in each ISO and RTO. For this reason, transmission constraints and
congestion matters are considered on an RTO- or ISO-specific basis.*°

The Department’s findings regarding congestion in the Midwest are:

e Congestion results from high and growing levels of wind generation that cannot be
delivered from western sources to more distant loads, and the lack of additional
transmission to enable further development in renewable-rich areas.

e Congestion is also due to generation and capacity reserves that are higher in the
western and central side of MISO than they are in the East, increasing west-to-east
flows.™

e Congestion is also due to administrative and institutional differences that create many
“seams” between and among the western RTO/ISOs (MISO, PJM and SPP) and the
eastern RTO/ISOs (PJM and New York ISO via the “Lake Erie Loop”), which lead to loop
flows, and pricing and scheduling inconsistencies. These RTOs/ISOs are aware of these
issues and in many cases are actively working to address them.

°On April 26, 2013, the Midwest I1SO changed its name to Midcontinent ISO to reflect its broadening geographic
scope.

1%1n this study, the western portions of PJM that are interspersed with MISO are presented as part of the Midwest,
while the eastern portions of PJM are presented with the Northeast. Below in Section 6.2, the infrastructure
update for PJM is fully presented in the Northeast section. In the data document accompanying this congestion
study, economic congestion and other data are presented for the whole of PJM. (United States Department of
Energy (2014). Transmission Constraints and Congestion in the Western and Eastern Interconnections, 2009-2012,
January 2014, at http://energy.gov/sites/prod/files/2014/02/f7/TransConstraintsCongestion-01-23-2014%20.pdf.)
! potomac Economics (2012b). 2011 State of the Market Report for the MISO Electricity Markets. Prepared by
Potomac Economics for the Independent Market Monitor for MISO. June 2012, at
http://www.potomaceconomics.com/uploads/midwest reports/2011 SOM Report.pdf, p.13.
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Regional Findings: Northeast

The Northeast region includes the footprints of the New York and New England ISOs and the
eastern portion of PIM.

The Department’s findings regarding congestion in the Northeast are:

e Transmission constraints have limited flows across the Northeast for fewer hours per
year (comparing 2009-2011 to 2008 and before).

* Generation and transmission additions across the Northeast in recent years have
contributed to lower overall congestion, particularly within New England and PJM.

e Congestion is also down due to lower demand (reflecting the economic recession of
2008-2009, and aggressive energy efficiency and demand response, lower fuel costs,
and smaller differentials between the relative costs of fuels.

e However, some congestion still exists. Much of the congestion that remains in the
Northeast reflects three factors:

o Transmission constraints continue to restrict delivery of power into load centers in
central New York and the New York City and Long Island areas.

o Increased levels of low-cost wind generation in concentrated locations west of major
load centers, shipped as “as available capacity,” which exceed the throughput
capability of transmission facilities that were designed to meet the on-peak
demands of load centers rather than deliver off-peak generation from remote wind
locations.™

o Administrative and institutional issues arising from different market rules,
scheduling practices, and transmission reservations obstruct more effective use of
facilities between neighboring RTOs and ISOs. RTOs and ISOs in the Northeast are
aware of these issues and in many cases are actively working to address them."

12 As mentioned above, the western portions of PJM that are interspersed with MISO are presented as part of the
Midwest, while the eastern portions of PJM are presented with the Northeast. Below in Section 6.2, the
infrastructure update for PJM is fully presented in the Northeast section. In the data document accompanying this
congestion study, economic congestion and other data are presented for the whole of PJM. (United States
Department of Energy (2014) Transmission Constraints and Congestion in the Western and Eastern
Interconnections, 2009-2012, January 2014, at
http://energy.gov/sites/prod/files/2014/02/f7/TransConstraintsCongestion-01-23-2014%20.pdf.)

3 As noted above, increases in remotely-located renewables is not a concern in all regions, e.g. NYISO (2010b).
Growing Wind: Final Report of the NYISO 2010 Wind Generation Study. Renesselaer, NY: NYSIO. September 2010,
http://www.nyiso.com/public/webdocs/markets_operations/services/planning/Doc
uments_and_Resources/Special_Studies/Special_Studies_Documents/GROWING _WIND -

_Final_Report_of_the NYISO_2010_Wind_Generation_Study.pdf.

" For instance, the development of Coordinated Transaction Scheduling between I1SO-NE and NYISO, which will be
described in more detail below. While FERC permits regional differences in strategies for system operations and
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Regional Findings: Southeast

The Southeast region covers North and South Carolina, Tennessee, Arkansas, Georgia, Alabama,
Mississippi, Louisiana, Florida and parts of (non-ERCOT) Texas. It includes some or all of the
NERC regions of SERC, SPP and FRCC (Florida).

The Department’s findings regarding congestion in the Southeast are:

e There are no clear trends in the application of administrative congestion management
procedures over the period 2006-2011 with the exception of an increase in level 5 TLR’s
called by ICTE.

e There are no reports of persistent transmission constraints within the region.

e Transmission is being built in coordination with generation additions following long-
standing planning practices overseen by state and regional protocols.

The Need for Better Transmission Data

Table ES-1 summarizes the main sources of information relied on to develop the transmission
constraints and congestion data and information relied on to develop the findings presented in
this report. Despite widespread agreement on the strategic importance of electric transmission
infrastructure — to our economy, our quality of life, and our national security — there is little
comprehensive, consistent information available on transmission usage, the age and likely
remaining life of transmission facilities, or transmission investment. Transmission Open Access
and the formation of ISOs and RTOs over the past two decades have dramatically increased the
transparency of planning and operations information in various areas of the country. However,
certain challenges remain. In particular:

e Data are not available uniformly across the country. The most evident differences
reflect the fact that portions of the country use organized and transparent markets to
manage transmission system use, while others use administrative, non-public means.
While there is a great deal of publicly available data on constraints and congestion
within the regions with organized markets (i.e., CAISO, ISO-NE, MISO, NYISO, PJM, and
SPP), the non-market regions are more opaque — buyers and sellers there collect less
data and share little of what they collect.

e Data that may appear at first glance to be comparable upon closer examination differ
due to organizational or market-specific practices. Each RTO and ISO has its own
definitions, conventions, and practices for how LMPs and annual congestion costs are

market rules, FERC generally encourages coordination between different regions to support economically efficient
trade. See, e,g., The Energy Daily (2013b). “FERC steps into ‘seams’ fight between MISO, PJM.” December 23, 2013;
The Energy Daily (2014). “FERC moves to defuse mushrooming SPP-MISO fight.” April 1, 2014.
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calculated and presented to the public. Similarly, differences in regional practices affect
whether and how administrative congestion management procedures, such as UFMs
and TLRs, are used to manage transmission scheduling conflicts in operations.

e Data and practices can change over time, limiting comparability and trend assessment.
The California ISO, for example, changed its market design in 2009, so pre-2009 market
information is not directly comparable to later information. The PJM Interconnection’s
footprint expanded dramatically in 2004, creating another data discontinuity. Data
comparisons and trend analysis must recognize and account for fundamental changes in
a region’s market organization and operation.

The issues above make it difficult to compare transmission infrastructure availability, usage,
investment, constraints, and congestion on a nation-wide basis. The discrepancies in data are
of particular concern when the data cannot be compared among neighboring regions within the
same interconnection; the impact of changes in one region on its connected neighbors cannot
be correctly identified if the data are not comparable. Moreover, the data shared among
regions within the same interconnection do not always follow the same database definitions.
This makes it difficult to ensure that studies conducted by different parties are using the same
nomenclature, models, connectivity, control settings, etc. for.the same equipment, and makes
it more likely that neighboring regions will produce conflicting analytical results.

These particular congestion-related data challenges, however, are only part of a broader set of
data problems pertaining to the regulation and management of this vital but changing industry.
The planners and operators of tomorrow’s electricity systems will have to deal with many new

challenges and complexities, such as:

e Integration of increasing amounts of variable renewable generation resources and
demand response resources.

e The retirement of coal plants and the sources of generation that will replace them.

e Projecting future load trends, given new energy efficiency technologies, rising
deployment of roof-top photovoltaics and other forms of distributed generation, and
changes in the composition of economic activity.

e The need to enable and support multi-directional flows of energy and information
across these networks."

e The emergence of consumers and consumer-owned equipment as active agents on the
networks.

e The need for new system control software, analytic models, and other tools that will
enable operators to better visualize their current situation, flag trends or events of
concern, and take timely countermeasures.™®

15 .. . . g . . .
Currently some multidirectional power flows do occur; however, as multidirectional flow increases or occurs in
new places or times, planning and operating issues must be addressed.
16 . . . .
These tools are needed for the interface between electric and gas systems, as well as for the electricity system
itself.
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e The need to design cyber security into the architecture of these systems.

Development and deployment of the tools and capabilities needed to address these challenges
will require the collection, validation, and sharing of many kinds of data that are not readily
available today. The Department believes that new authorization may assist in structuring and
guiding this data collection and data-sharing process, and is considering the development of a
legislative proposal on this subject. The types of data that could be covered in such a legislative
proposal include:

e Flow and capability (rating) data for consistently defined and monitored flowgates,
interfaces, or paths within regions and across seams, considering the implications of
potential system changes over time.

e Definitive source and contact information for modeling and physical data for bulk power
system facilities.

e Operational limits of critical 230 kV+ facilities which are rated below conductor
emergency loading capabilities and transformer, circuit breaker and other equipment
nameplate ratings.

e Price spreads between nodes across existing seams, especially for those that are
geographically close but electrically distant.

e I|dentification of system capability not shown in model data, e.g., facilities designed for
higher capability (unused circuit positions or right-of-ways, operating voltage less than
design voltage).

e Remaining life (condition) of critical facilities.

e Unique substation identification based on industry-adopted standardized naming
conventions with GIS coordinates for bulk power facilities to ensure consistency across
various applications and tools.

e Consistent and publicly accessible data concerning proposed generation capacity in
interconnection queues, as well as expected retirements, de-rates, and outages to
enable retrofits of existing resources.
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Table ES- 1. Transmission Constraints and Congestion - Applicability and Availability of Major Sources of Data

Congestion Management

Resource-Driven Transmission Constraints

Transmission

System Utilization

Administrative Operationally Economic Locational Wholesale Renewable or
Procedures Limiting Congestion Marginal Electricity Price Local Interconnection Clean Energy %Utilization®
Constraints Cost Prices Differentials Reliability Queue Zone®
West
Non- WECC/ . Not . WECC/
RTO TEPPC Not applicable applicable Not applicable FERC NERC WECC WGA TEPPC
WECC/ WECC/
CAISO TEPPC CAISO CAISO CAISO FERC NERC WECC WGA TEPPC
Midwest
MISO NERC MISO MISO MISO FERC NERC MISO Not available; in Not available
progress
SPP NERC SPP SPP SPP FERC NERC SPP Not available; in Not available
progress
PIM NERC PIM PIM PIM FERC NERC PIM Not available; in Not available
progress
Non- NERC Not applicable N.Ot Not applicable FERC NERC Not avallrfll.ol-e Not available; in Not available
RTO applicable from all utilities progress
Northeast
ISO-NE NERC ISO-NE ISO-NE ISO-NE FERC NERC ISO-NE Not available; in Not available
progress
NYISO NERC NYISO NYISO NYISO FERC NERC NYISO Not available; in Not available
progress
PIM NERC PIM PIM PIM FERC NERC PIM Not available; in Not available
progress
Southeast
SERC NERC Not applicable N,Ot Not applicable FERC NERC Not avalI:?\l.oI'e Not available; in Not available
applicable from all utilities progress
N N ilabl N ilable; i
FRCC NERC Not applicable ot Not applicable FERC NERC otavailable ot available; in Not available
applicable from all utilities progress

Note: WGA = Western Governors Association; cells highlighted in green denote a parameter and source for which information has been gathered for this study.
Source: US DOE (2014). Transmission Constraints and Congestion in the Western and Eastern Interconnections, 2009-2012, Jan 2014.
% In the Eastern Interconnection several regional renewable or clean energy studies have been undertaken; however no interconnection-wide study on this subject has
been completed to date. The Eastern Interconnection States Planning Council has provided conceptual support and other inputs to the development of a Clean Energy
Zones mapping tool by Argonne National Laboratory.
® Transmission utilization information is available for some specific regions in the Eastern Interconnection, but not for the entire interconnection.
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1. Legislative Language

This report responds to legislative language set forth in the Energy Policy Act of 2005 (EPAct),
which added section 216(a) to the Federal Power Act (FPA), which directs the Secretary of
Energy to:

... "conduct a study of electricity transmission congestion” by August 2006 and every
three years thereafter.’’

These studies are to identify transmission congestion in the Eastern and Western
Interconnections. The FPA specifically excludes the geographic area covered by the Electric
Reliability Council of Texas (ERCOT) from the studies.'®

Further, the FPA specifies that, based on the congestion study, and comments from states and
other stakeholders, the Secretary:

“shall issue a report..., which may designate any geographic area experiencing
electricity transmission capacity constraints or congestion that adversely affects
consumers as a national interest electric transmission corridor” (National Corridor).”

In determining whether to designate an area as a National Corridor, the Secretary may
consider whether:

“A. The economic vitality and development of the corridor, or the end markets served by
the corridor, may be constrained by lack of adequate or reasonably priced electricity;

B. (i) Economic growth in the corridor, or the end markets served by the corridor, may be
jeopardized by reliance on limited sources of energy; and (ii) a diversification of supply is
warranted;

C. The energy independence of the United States would be served by the designation;

D. The designation would be in the interest of national energy policy; and
E. The designation would enhance national defense and homeland security.”*°
Designation of an area as a National Corridor is one of several preconditions required for
possible exercise by the Federal Energy Regulatory Commission (FERC) of “backstop” authority
to approve the siting of transmission facilities in that area. (See text box for details on these
preconditions.)

7 Federal Power Act, 16 U.S.C. § 824p(a)(1).
'® Federal Power Act, 16 U.S.C. § 824p(K).

'® Federal Power Act, 16 U.S.C. § 824p(a)(2).
%% Federal Power Act, 16 U.S.C. § 824p.
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This study identifies geographic areas that are currently experiencing transmission capacity
constraints and congestion, and presents information on the nature and magnitude of these
constraints and congestion. To the extent feasible, the information is presented relative to the
above statutory considerations. This study, however, does not propose or recommend the
designation of National Corridors. The Department may take additional steps at a later date to
designate National Corridors through actions distinct from the publication of this study.
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2. Introduction and Overview

Congestion occurs on the electric transmission system when flows of electricity across a portion
of the system are restricted or constrained below desired levels. The term “transmission
constraint”?! refers either to a piece of equipment or an operational limit imposed to protect
reliability that restricts these flows, or to a lack of adequate transmission capacity to deliver
expected new sources of generation without violating reliability rules. Because power
purchasers generally seek to buy the least expensive electricity available, when transmission
constraints limit the amount of lower cost electricity that can be delivered, they impose real
economic (or congestion) costs upon electricity consumers. In the instances where
transmission constraints are so severe that they prevent or limit the deliverability of electricity,
grid-related public policies may be compromised and grid reliability may be threatened.

Transmission constraints and congestion vary over time and location as a function of many
factors, including changes in the patterns of electricity consumption, changes in the relative
prices of the fuels used to generate electricity, and changes in the availability of specific grid-
related assets (such as power plants or transmission lines). This analysis focuses on recurrent
and significant trends —i.e., areas where transmission constraints and congestion are frequent,
and lead to increases in electricity costs to consumers or hinder the realization of grid-related
public policy objectives, such as supply diversity, environmental protection, or increased
reliance on renewable generation resources. It also notes where constraints have become less
severe and congestion has abated in cost and magnitude.

This study identifies (to the extent supported by publicly available data as of 2012, with limited
updates in December 2013) where transmission constraints and congestion occur across the
eastern and western portions of the United States’ electric power system. All of the
conclusions presented in this study are based on and limited to data published in a companion
report released by the Department in early 2014.*> The Department of Energy does not
endorse and has not independently validated the data and analyses compiled and reported in
these studies. DOE is unable to examine constraints and congestion in certain parts of the
country due to the lack of public data.

”

*! “Transmission constraint,” “transmission capacity constraint,” or simply “constraint” are typically used
interchangeably in electricity literature, and are so used in this report.

?? United States Department of Energy (2014). Transmission Constraints and Congestion in the Western and
Eastern Interconnections, 2009-2012, January 2014, at
http://energy.gov/sites/prod/files/2014/02/f7/TransConstraintsCongestion-01-23-2014%20.pdf.
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2.1.Differences between this study and previous congestion studies

This Congestion Study differs from previous studies in the manner in which state consultation
has been sought throughout the preparation of the study?, the nature and focus of the
assessment of congestion that is presented, and the exclusive reliance on publicly available
data.

In this study, as in the preparation of the 2009 Congestion Study, the Department began by
issuing a notice in the Federal Register”®, and announced that it would host a series of pre-study
workshops with the states and other stakeholder groups to discuss the initiation of the current
Congestion Study. At each workshop, the Department presented its study plan and invited
comments on the plan and suggestions about relevant analyses, databases, state or utility
programs, etc. that the Department should review as input to the study.25

The Department sent letters with the workshop announcement to all states inviting
participation and comment. The letters extended an offer to meet privately with state officials,
by request, either as part of the workshops or via an open invitation to meet at any point
during the preparation of the current Congestion Study.

For this Congestion Study, the Department created additional opportunities for consultation
with the states. It presented and sought comment on the study process and initial findings at
the NARUC Summer Meeting in July 2012 and through webinars for state officials in August
2012. In addition, the Department circulated a consultation draft of the Congestion Study to
the states and regional reliability entities in January 2014. After reviewing and considering
comments and suggestions concerning the consultation draft, the Department prepared the
current draft if the Congestion Study for public comment. After the close of the 60-day public
comment period, the Department will issue a final version of the current Congestion Study, in
which it will respond to the comments received.

The Department may also meet with state officials and other stakeholders to discuss alternative
remedies to transmission constraints and congestion, including the possible relevance of
designating National Corridors.

> |n California Wilderness Coalition v. U.S. Department of Energy, 631 F.3d 1072 (9th Cir. 2011), the Ninth Circuit of
the U.S. Court of Appeals vacated the 2006 Congestion Study after finding that the Department did not adequately
consult with states in the preparation of the study.

** United States Department of Energy (2011f). 76 FR 70122 - Plan for Conduct of 2012 Electric Transmission
Congestion Study. Federal Register volume 76, Issue 218. November 10, 2011, at
http://www.gpo.gov/fdsys/search/pagedetails.action?granuleld=2011-29189&packageld=FR-2011-11-
10&acCode=FR.

%> Appendix A contains the agendas and lists of participants at the four public workshops conducted in December
2011 to initiate the current study. Appendix B lists the entities that provided comments during the public
comment period, which ended in January 2012.

National Electric Transmission Congestion Study | Page 4



Department of Energy | August 2014

National Electric Transmission Congestion Study | Page 5




Department of Energy | August 2014

The assessment presented in this Congestion Study consists of information on recent instances
of transmission constraints and congestion and, where feasible, their implications for the
statutory considerations regarding National Corridors cited above. The study focuses
specifically on what can be said at present based on the information presently available. It does
not draw conclusions pertaining to broad regional areas, or conclusions based on longer-range,
prospective analyses.”® In contrast to prior DOE congestion studies, this study does not identify
“critical congestion areas,” “congestion areas of concern,” or “conditional congestion areas.”

The current Congestion Study is based on publicly available analyses and data available through
2012 (with limited updates in 2013).?’ It recognizes that there are gaps or deficiencies in
publicly available data and differences among regions regarding how certain terms are defined
and data pertaining to them are reported. The study discusses how these gaps and differences
have affected the Department’s assessment. It also makes recommendations to improve the
availability and consistency of data needed to, among other things, conduct future congestion
studies.

The transmission constraints and congestion identified in this study represent a snapshot in
time. The study focuses primarily, but not exclusively, on transmission constraints and
congestion in the recent past and current expectations for the next three to five years.
Information on transmission constraints and congestion over this period are more certain and
better documented than constraints and congestion that are hypothesized or projected further
into the future.”® Congress recognized this challenge and directed that the Department
conduct a congestion study every three years. Thus, in 2015 the Department will issue a fresh
study of transmission constraints and congestion impacts. In addition, the Department will
work with the Energy Information Administration and the Federal Energy Regulatory

%% This point is illustrated by statements made by Edward Finley of the North Carolina Utilities Commission at the
DOE workshop for the 2012 congestion study: “The EISPC [Eastern Interconnection States’ Planning Council] effort
and the DOE Congestion Study are, in my opinion, two practically unrelated activities. EISPC has been working to
define three scenarios of what the electric grid might be and might be needed in the 20-year horizon. DOE's
Congestion Study is to address transmission congestion that is occurring right now, in our opinion a very different
task.” E. Finley. (North Carolina Utilities Commission) (2011). “Comments of the North Carolina Utilities
Commission.” Presented at the U.S. Department of Energy, National Electric Transmission Congestion Workshop,
Philadelphia, PA, December 6, 2011, at
http://energy.gov/sites/prod/files/Presentation%20by%20Edward%20Finley%2C%20%20NCUC.pdf.

*” United States Department of Energy (2014). Transmission Constraints and Congestion in the Western and
Eastern Interconnections, 2009-2012, January 2014, at
http://energy.gov/sites/prod/files/2014/02/f7/TransConstraintsCongestion-01-23-2014%20.pdf.

%8 This approach is reflective of several recommendations from state officials, including the New England States
Committee on Electricity, which commented, “... future scenarios, whether EIPC [Eastern Interconnection Planning
Council] or others, are not and should not be viewed as reasonable proxies for the presence of congestion.” (New
England States Committee on Electricity (NESCOE) (2012)). “New England States’ Comments on Preparation of the
2012 Congestion Study”, January 31, 2012, at
http://energy.gov/sites/prod/files/New%20England%20States%20Committee%200n%20Electricity%20-
%20Comments%20to%20the%202012%20Congestion%20Study.pdf.
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Commission to prepare an annual report on publicly available data and information on
transmission matters, including congestion.

2.2.This study does not make recommendations to resolve transmission
constraints and congestion

Separate from and after publication of the final version of this Congestion Study, the
Department may propose one or more National Corridors. Any proposed National Corridor
would then become the subject of an environmental analysis as required by NEPA. No final
decision on the designation of a National Corridor would be made until after the completion of
the environmental analysis.

This study’s assessment of transmission constraints and congestion does not address whether
or how to fix constraints or the congestion they cause. The presence of transmission
congestion reflects only a desire or demand for increased transmission system utilization.

Whether it is appropriate to mitigate transmission congestion requires information and
judgment about the purposes or objectives that would be served. For example, increased flow
of electricity from lower-cost generation sources could reduce the overall cost of supplying
electricity to consumers, while increased flow of electricity from remote renewable generation
could help meet state energy policy goals. The point is that determining whether to address
congestion requires determining first what objectives would be met by doing so. These
objectives may conflict. For example, depending on its location, new generation could create
new transmission congestion and raise costs, at the same time that it helps to satisfy a
renewable energy policy goal. The differing objectives relative to transmission congestion
should be recognized in determining whether and how to relieve transmission constraints. This
study seeks to inform these discussions but does not seek to resolve the questions that underlie
them.

An important reason why this study’s assessment of current constraints and congestion cannot
resolve these conflicts is that the transmission system is dynamic. Transmission flows change
continuously as load, generation, fuel prices, reliability rules and other factors change. The
magnitude, duration and impact of constraints and congestion change by time of day, day of
the week, season, and year. While the snapshot in time provided by this study focuses
primarily on current conditions, both past experiences and expectations for the continued
persistence of transmission constraints and congestion should also be considered when
evaluating solutions.

This study’s assessment of current conditions does not capture the full value that may be
provided by mitigating the congestion identified, because congestion solutions typically bring
multiple benefits over a long time horizon — such as reliability improvement, more efficient
generation dispatch, increased use of variable resources, or lower customer bills from energy
efficiency implemented on the load-side of a congested path — beyond the congestion
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reduction benefit. These benefits are important and should be recognized in a full assessment
of potential solutions.

Moreover, it will not be appropriate to mitigate every transmission constraint or the congestion
it causes. One must evaluate whether the benefits of mitigation —in monetary, policy,
consumer impact, or other terms — outweigh or otherwise justify the costs involved. Such an
evaluation should consider the ever-changing flows over the transmission grid, the length of
time needed to design, site and build transmission solutions, the long lives of transmission
assets, and transmission’s many benefits over a lengthy time horizon.

When the monetary, policy, or adverse consumer consequences of constraints and congestion
rise to levels that warrant action, decision- and policy-makers will look at a variety of options to
moderate or mitigate these costs, including creation of financial hedging mechanisms for
congestion, deployment of energy efficiency or demand response to lower demand,
construction of new generation, changes in other market mechanisms or operational rules, and
the construction of new transmission facilities. Most of these options are under state
regulatory jurisdiction. This study does not recommend particular solutions.

Construction of major new transmission facilities, in particular, raises unique issues because
transmission facilities have long lives — typically 40 years or more. Evaluating the merits of a
proposed new facility is challenging, because common practices take into account only those
expected costs and benefits from a project that can be quantified with a high degree of
perceived certainty. This has two effects:

First, it leads to a focus on the subset of cost and benefits that can be readily quantified. Not
taking into account the costs and benefits that are hard to quantify has the effect of setting
their value to zero in a comparison of costs and benefits.

Second, common practices to forecast costs and benefits are generally based upon
extrapolations drawn from recent experiences. Projections based only on recent experiences
will not value the costs and benefits a transmission project under varying assumptions or
scenarios regarding the future because they ignore or discount the likelihood of these
possibilities. Such a narrow view of the range of transmission costs and benefits provides a
false and limiting sense of precision.

For example, major new transmission projects serve multiple purposes that are not always
recognized or quantified in planning. While a well-designed transmission system enhancement
will not only enable the reliable transfer of electricity from Point A to Point B, it will also
strengthen and increase the flexibility of the overall transmission network. Stronger and more
flexible networks, in turn, create real options to use the transmission system in ways that were
not originally envisioned. To date, these unexpected uses have often proven to be highly
valuable and in some cases have outweighed the original purposes the transmission
enhancement was intended to serve. Some of the transmission benefits that have not been
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guantified in prior transmission planning exercises are that the expanded grid enables grid
operators to adjust smoothly and efficiently to unexpected yet ongoing changes in the relative
prices of generation fuels, diverse renewable resource profiles, economic volatility, new
environmental requirements, unanticipated outages of major generation and transmission
facilities, and natural disasters. The options created by a strong and flexible transmission
network are real. Failure to take explicit account of these options in the planning process will
severely understate the potential value of transmission projects.

2.3. Overview of the current Congestion Study

This Congestion Study consists of five chapters following this introductory chapter.

Chapter 3 describes the approach used by the Department to conduct this Congestion Study,
including a review of transmission constraint and congestion concepts that are fundamental to
the study. The chapter also provides an overview of the publicly available sources of data used
in this analysis, and discusses ways to improve the public availability of data for future analyses
of transmission constraints and congestion.

Chapter 4 reviews recent national developments that affect transmission constraints and
congestion across the major regions of the country. This discussion provides a context for the
region-specific findings presented in subsequent chapters.

Chapter 5 assesses transmission constraints and congestion in the Western Interconnection. It
provides an overview of transmission usage trends in the region. This discussion links the
national trends of Chapter 4 to the regional characteristics of the West. The chapter concludes
with a description of infrastructure updates and investment since the previous congestion
study.

Chapter 6 assesses transmission constraints and congestion in the Eastern Interconnection.
Given the larger size and more complicated structure of the Eastern Interconnection, Chapter 6
also discusses the interconnection in terms of three regions: the Midwest, the Northeast, and
the Southeast. The discussions follow the same structure as Chapter 5.

Chapter 7 provides information about comments sought by the Department, how to file them,
and describes the Department’s next steps regarding the study and the possible designation of
National Corridors.

Three appendices follow: Appendix A contains the agendas and lists of participants at the four
public workshops conducted in December 2011 to initiate the present study. Appendix B lists
the entities that provided comments during the public comment period related to the
December 2011 workshops, which ended in January 2012. Appendix C lists all the references
that were reviewed in preparing this study.
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3. Transmission Constraints and Congestion:
Concepts, Measurement, and Sources of Publicly
Available Data

This chapter describes the methods and approaches used by the Department to conduct this
Congestion Study. It begins by reviewing transmission constraint and congestion concepts that
are fundamental to the study. Next it describes the measures or indicators the Department has
used to identify, characterize, and gauge the impacts of current transmission constraints and
congestion. The chapter concludes by reviewing the data used in this analysis, and discusses
ways to improve the data available for future assessments of transmission constraints and
congestion. The Department has defined these terms based on industry practices, but has
done so narrowly for the purpose of this study to ensure that they are used consistently herein.
Instances where these terms have been used differently in particular industry sources relied on
by the study are flagged, when appropriate.

3.1. Transmission constraint and congestion concepts

Transmission constraints and congestion are related but distinctly different concepts. The term
“transmission constraint” may refer to:

1) An element of the transmission system (either an individual piece of equipment,
such as a transformer, or a group of closely related pieces, such as the
conductors that link one substation to another) that limits power flows;

2) An operational limit imposed on an element (or group of elements) to protect
reliability; or

3) The lack of adequate transmission system capacity to deliver electricity from
potential sources of generation (either from new sources or re-routed flows
from existing sources when other plants are retired) without violating reliability
rules.

Transmission constraints, as defined above in (1), are a result of many factors including load
level, generation dispatch, and facility outages. Jointly, these conditions establish a specific
level or limit -- as in (2) -- to maximum permissible flow over the affected element(s), in order
to comply with reliability rules and standards established to ensure that the grid is operated in
a safe and secure manner. Reliability standards developed by the North American Electric
Reliability Corporation (NERC) and approved by FERC specify how equipment or facility ratings
should be calculated to avoid exceeding thermal, voltage, and stability limits following credible
contingencies. Transmission operating limits, which constrain throughput on affected
transmission elements, are created to comply with these rules and practices. Thus, although it
is commonly thought that transmission constraints indicate reliability problems, in fact,
constraints result from compliance with reliability rules. However, when constraints frequently

National Electric Transmission Congestion Study | Page 10



Department of Energy | August 2014

limit desired flows, or when these limits are violated so as not to shed firm load, they may
indicate reliability problems that warrant mitigation.

Transmission constraints can be relieved by increasing the electrical rating of an element,
increasing the operating limit, or adding new equipment that increases transmission capacity to
deliver additional electricity. However, relieving transmission constraints to increase
transmission flows requires consideration of the transmission network as a system. For
example, while increasing the electrical rating of a particular element may relieve a particular
constraint, doing so may only shift the location of the constraint to the next most limiting
element such that the net increase in transmission flow along the entire route may be only
marginal.

Transmission constraints also can be relieved by changing generation dispatch, changing the
operation of the transmission system, or by adding generation or reducing load on the
“downstream” side of the constraint.

The term “congestion” refers to situations when transmission constraints reduce transmission
flows or throughput29 below levels desired by market participants or government policy (e.g. to
comply with reliability rules). A high degree or level of transmission system utilization alone
does not necessarily mean congestion is occurring. Congestion can only arise when there is a
desire to increase throughput across a transmission path, but such higher utilization is thwarted
by one or more constraints. Transmission congestion has costs — they include higher costs
incurred by consumers on the downstream side of the transmission constraint, and difficulties
achieving policy goals such as increased reliance on renewable generation resources.
Transmission congestion may also cause reliability problems where such constraints impact
operations by limiting access to reserves.

3.2. DOE’s assessment of transmission constraints and congestion

The statutory language directing the Department to prepare triennial congestion studies does
not define or detail what aspects or consequences of transmission constraints and congestion
are to be studied. However, the language concerning designation of National Corridors offers
guidance on aspects of transmission constraints and congestion that are important for purposes
of corridor designation.

The FPA specifies that if the Department wishes to designate a geographic area as a National
Corridor, it must issue a “report” based on the Congestion Study in which it finds that the
identified transmission constraints or congestion “adversely affects consumers.” The statute
allows the Secretary, when determining whether the constraints or congestion support the
designation of a National Corridor, to consider economic vitality, economic growth, energy

*® Throughout this study, the terms “transmission flows” and “transmission throughput” are used interchangeably
to refer to the transport of electricity over transmission lines.
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independence, national energy policy, national defense, and homeland security.30 Many of
these factors provide a frame of reference for determining which aspects of transmission
constraints and congestion should be the focus of this study.

The Department’s assessment of the significance of transmission constraints and congestion is
based exclusively on data that are publicly available and as much as possible upon quantitative
indicators. This study, therefore, gives particular attention to economic and public policy-
related aspects of transmission constraints and congestion because these aspects are the most
apparent in data that are both publicly available and can be meaningfully quantified. Indicators
for factors such as the national security impacts of a transmission constraint are difficult to find
in the public record; while such needs may exist, absent public data, DOE does not address
national security impacts in this study.

3.3. Summary of publicly available data on transmission constraints and
congestion, and data issues the Department intends to address

All of the data and information used in the preparation of this study are publicly available. All
data sources and other references reviewed in preparing this study are listed in the appendices
to this report. This section discusses several issues associated with availability and utilization of
publicly available data on transmission constraints and congestion and how they have affected
the preparation of this study.

e First, data are not available uniformly across the country. The most evident differences
reflect the fact that portions of the country use organized and transparent markets to
manage transmission system use, while others use administrative, non-public means.
While there is a great deal of publicly available data on constraints and congestion
within the regions with organized markets (i.e., CAISO, ISO-NE, MISO, NYISO, PJM, and
SPP), the non-market regions are more opaque — buyers and sellers there collect less
data and share little of what they collect.

e Second, data that may appear at first glance to be comparable upon closer examination
differ due to organizational or market-specific practices. Each RTO and ISO has its own
definitions, conventions, and practices for how LMPs and annual congestion costs are
calculated and presented to the public. Similarly, differences in regional practices affect
whether and how administrative congestion management tools, such as Unscheduled
Flow Mitigation and Transmission Loading Relief procedures, are used to manage
transmission scheduling conflicts in operations.

e Third, data and practices can change over time, limiting comparability and trend
assessment. The California ISO, for example, changed its market design in 2009, so pre-

%% Federal Power Act, 16 U.S.C. § 824p(a)(2) & (4). See also section I.
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2009 market information is not directly comparable to later information. The PJM
Interconnection’s footprint expanded dramatically in 2004, creating another data
discontinuity. Data comparisons and trend analysis must recognize and account for
fundamental changes in a region’s market organization and operation.

The issues above make it difficult to compare measures of transmission infrastructure
availability, usage, investment, constraints, and congestion on a nation-wide basis. This
discrepancy in data is of particular concern when the data cannot be compared among
neighboring regions within the same interconnection; the impact of changes in one region on
its connected neighbors cannot be correctly identified if the data are not comparable.
Moreover, the data shared among regions within the same interconnection do not always
follow the same database definitions (e.g., a common information model like Europe’s CIM).
This makes it difficult to ensure that studies conducted by different parties are using the same
nomenclature, models, connectivity, control settings, etc. for the same equipment, and makes
it more likely that neighboring regions will produce conflicting analytical results.

These particular congestion-related data challenges, however, are only part of a broader set of
data problems pertaining to the regulation and management of this vital but changing industry.
The planners and operators of tomorrow’s electricity systems will have to deal with many new

challenges and complexities, such as:

e Integration of increasing amounts of variable renewable generation resources and
demand response resources.

e The retirement of coal plants and the sources of generation that will replace them;

e Projecting future load trends, given new energy efficiency technologies, rising
deployment of roof-top photovoltaics and other forms of distributed generation, and
changes in the composition of economic activity.

e The need to enable and support multi-directional flows of energy and information
across these networks.*!

e The emergence of consumers and consumer-owned equipment as active agents on the
networks.

e The need for new system control software, analytic models, and other tools that will
enable operators to better visualize their current situation, flag trends or events of
concern, and take timely countermeasures.*

e The need to design cyber security into the architecture of these systems.

Development and deployment of the tools and capabilities needed to address these challenges
will require the collection, validation, and sharing of many kinds of data that are not readily

31 . s . .y . . .
Currently some multidirectional power flows do occur; however, as multidirectional flows increase or occur in
new places or times, planning and operating issues arise and must be addressed.
32 . . . .
These tools are needed for the interface between electric and gas systems, as well as for the electricity system
itself.
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available today. The Department believes that new authorization may assist in structuring and
guiding this data collection and data-sharing process, and is considering the development of a
legislative proposal on this subject. The types of data that could be covered in such a legislative
proposal include:

e Flow and capability (rating) data for consistently defined and monitored flowgates,
interfaces, or paths within regions and across seams, considering the implications of
potential system changes over time.

e Definitive source and contact information for modeling and physical data for bulk power
system facilities.

e Operational limits of critical 230 kV+ facilities which are rated below conductor
emergency loading capabilities and transformer, circuit breaker and other equipment
nameplate ratings.

e Price spreads between nodes across existing seams, especially for those that are
geographically close but electrically distant.

e |dentification of system capability not shown in model data, e.g., facilities designed for
higher capability (unused circuit positions or right-of-ways, operating voltage less than
design voltage).

e Remaining life (condition) of critical facilities.

e Unique substation identification based on industry-adopted standardized naming
conventions with GIS coordinates for bulk power facilities to ensure consistency across
various applications and tools.

e Consistent and publicly accessible data concerning proposed generation capacity in
interconnection queues, as well as expected retirements, de-rates, and outages to
enable retrofits of existing resources.
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Table 3- 1. Transmission Constraints and Congestion - Applicability and Availability of Major Sources of Data

Congestion Management Resource-Driven Transmission Constraints Transmission
System
Utilization
.. . Operationally Economic Locational Wholesale Renewable or
Administrative e e, . . .. . . e . D
Procedures Limiting Congestion Marginal Electricity Price Local Interconnection Clean Energy %Utilization
Constraints Cost Prices Differentials Reliability Queue Zone®
West
Non- WECC/ WECC/
N licabl N licabl N licabl
RTO TEPPC ot applicable ot applicable ot applicable FERC NERC WECC WGA TEPPC
WECC/ WECC/
CAISO TEPPC CAISO CAISO CAISO FERC NERC WECC WGA TEPPC
Midwest
MISO | NERC MISO MISO MISO FERC NERC MISO Notavailable;in | \ o -\ailable
progress
spp NERC spp spp spp FERC NERC spp Not available;in |\ o+ - ailable
progress
PIM NERC PIM PIM PIM FERC NERC PIM Notavailable;in | \ o -\ailable
progress
Non- . . . Not available from | Not available; in .
RTO NERC Not applicable Not applicable Not applicable FERC NERC all utilities progress Not available
Northeast
ISO-NE | NERC ISO-NE ISO-NE ISO-NE FERC NERC ISO-NE Notavailable;in | \ o+ - ailable
progress
NYISO | NERC NYISO NYISO NYISO FERC NERC NYISO Er";;‘é:'s'ab'e‘ N | Not available
PIM NERC PIM PIM PIM FERC NERC PIM Notavailable;in | \ o+ - \ailable
progress
Southeast
SERC NERC Not applicable Not applicable Not applicable FERC NERC Not a'v'aillable from | Not available; in Not available
all utilities progress
FRCC NERC Not applicable Not applicable Not applicable FERC NERC Not a'\{a.llable from | Not available; in Not available
all utilities progress

Note: WGA = Western Governors Association; cells highlighted in green denote a parameter and source for which information has been gathered for this study Source: US Department of Energy

(2014). Transmission Constraints and Congestion in the Western and Eastern Interconnections, 2009-2012, January 2014.
% In the Eastern Interconnection several regional renewable or clean energy studies have been undertaken; however no interconnection-wide study has been completed to date. The Eastern
Interconnection States Planning Council has provided conceptual support and other inputs to the development of a Clean Energy Zones mapping tool by Argonne National Laboratory.

® Transmission utilization information is available for some specific regions in the Eastern Interconnection, but not for the entire interconnection.
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4. Recent Nation-Wide Trends Affecting
Transmission Constraints and Congestion

Transmission constraints and congestion occur in particular locations and affect individual
regions. They are influenced both by broad national or economy-wide trends and by the
unique circumstances of each region. This chapter introduces seven such trends to provide a
context for the region-specific findings presented in Chapters 5 and 6 and explains how these
trends affect transmission congestion. The trends are:

1) The economic recession of 2008-2009 and the relatively slow rate of electricity
demand growth during the economic recovery,

2) State and federal policies to increase energy efficiency,

3) State policies to increase use of renewable generation,

4) Low natural gas prices,

5) Construction of additional transmission capacity in many areas,

6) New environmental regulations that may affect the composition of regional
generation fleets, and

7) Trends in generation retirements.

4.1. The economic recession and lower electricity demand growth during
the recovery

The economic recession of 2008-2009 and subsequent recovery had major impacts on
transmission constraints and congestion. Lower economic activity and higher unemployment
reduced the demand for electricity and the rate of demand growth.*

Figures 4-1 and 4-2 show seven years of annual electricity generation and electricity peak
demand, by NERC assessment areas.>* They confirm that in most areas demand has either
declined in absolute terms or grown little since 2008.

** As discussed next, growth in energy efficiency, as well as demand response programs, have also contributed to
this trend. See, for example, ACEEE (2012b). Three Decades and Counting: A Historical Review and Current
Assessment of Electric Utility Energy Efficiency Activity in the States. June 27, 2012, at
http://www.aceee.org/research-report/ul23.

** Note that NERC assessment areas were reconstructed between 2010 and 2011 to ensure alignment with existing
operating and planning processes. In some instances, boundaries that used to correspond to regional entities
were simply relabeled according to the name of the operator; in other instances former entities within a regional
entity were reassigned to a new operator to reflect a change in membership. These reassignments, however, do
not change the overall trends presented in the two figures.
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Figure 4- 1. Historic and projected net energy to meet load
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Source: EIA (2013c). “Coordinated Bulk Power Supply Program Report Data.” Form EIA-411 database downloaded

November 2013, at http://www.eia.gov/electricity/data/eia411/.

Figure 4- 2.Historic and projected non-coincident summer peak demand
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Source: EIA (2013c). “Coordinated Bulk Power Supply Program Report Data.” Form EIA-411 database downloaded

November 2013, at http://www.eia.gov/electricity/data/eia411/.
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Lower electricity demand allows utilities to reduce their reliance on the most expensive sources
of generation. This changes transmission patterns, both into load centers and from generation
sources, which in turn can alter the location and the significance of transmission constraints
and congestion.

The impacts for specific regions or local areas, however, depend on price differentials in these
areas among generation sources. The relationships and patterns shown in this study are
snapshots of recent and current conditions and these relationships will change over time in
ways that are not reflected or predicted in this review.

4.2. State and federal policies to increase energy efficiency

In addition to macroeconomic factors reducing activities that use electricity, policies and
standards targeted at improving energy efficiency are fostering more productive use of
electricity. These improvements in efficiency put downward pressure on electricity demand
across the country as these measures take effect. There are a variety of measures in play now,
including federal energy efficiency appliance standards, state-level energy efficiency targets,
building energy codes, an extensive efficiency labeling program (ENERGY STAR®), and a
temporary but substantial government investment in efficiency through the American Recovery
and Reinvestment Act.*

Recently, the President emphasized the importance of energy efficiency standards for
appliances by including it in his Climate Action Plan. Since 2009, 18 appliance energy efficiency
standards have been implemented or updated, which are anticipated to save electricity
equivalent to consumption of 85 million homes for two years.>® Appliance energy efficiency
standards have been implemented by the Department of Energy at the direction of Congress
since the 1980s. More than 50 types of energy-consuming products, covering 90% of home
energy use, 60% of commercial building use, and nearly 30% of industrial energy use, have
energy efficiency standards that are revised at least every six years.>’ Most recently, DOE
issued two proposed standards, for commercial refrigeration equipment and walk-in coolers
and freezers.*®

%> Barbose, Goldman, Hoffman and Billingsley, (2013). “The Future of Utility Customer-Funded Energy Efficiency
Programs in the United States: Projected Spending and Savings to 2025.” LBNL-5803e, January 2013, at
http://emp.lbl.gov/sites/all/files/Ibnl-5803e.pdf.

*® Executive Office of the President (2013). “The President’s Climate Action Plan.” June 2013, at
www.whitehouse.gov/sites/default/files/image/president27sclimateactionplan.pdf, United States Department of
Energy, Office of Energy Efficiency & Renewable Energy (2013a). “Appliance and Equipment Standards Result in
Large Energy, Economic, and Environmental Benefits.” Website information at
http://www1.eere.energy.gov/buildings/appliance standards/.

%’ United States Department of Energy, Office of Energy Efficiency & Renewable Energy (2013b). “History and
Impacts.” Website information at

http://www1.eere.energy.gov/buildings/appliance standards/history and impact.html.

%8 Zichal, H. (2013). “Historic Energy Efficiency Rules Would Save Consumers Money and Cut Carbon Emissions.”
The White House Blog, August 29, 2013, at http://www.whitehouse.gov/blog/2013/08/29/historic-energy-
efficiency-rules-would-save-consumers-money-and-cut-carbon-emissions.
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Projections by EIA indicate that energy savings from expanding appliance efficiency standards,
in combination with extending other programs, may reduce national total energy consumption
nearly 6%, and electricity consumption by over 8%, by 2035, as shown in the graph below.*

Figure 4- 3. Projected annual energy consumption under business as usual and extended
efficiency program scenarios
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