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Executive Summary

This report was prepared in response to a request from Congress that the Department of
Energy (DOE) conduct an independent study to assess various potential impacts of the
proposed rulemaking by the Federal Energy Regulatory Commission (FERC), “Remedying
Undue Discrimination through Open Access Transmission Service and Standard Electric-
ity Market Design” (July 31, 2002).

One of the challenges faced by DOE in preparing this report has been to keep it focused on
FERC’s current thinking about the essential features of its SMD proposal. Following the
request of the Congress, DOE analysts met with senior FERC staff early in March 2003 and
again in early April to ensure that the study was consistent with FERC’s evolving concepts
on SMD. They were told that FERC intended to provide greater latitude to States and
regions in developing regional institutions within the SMD framework. The analysis pre-
sented here reflects DOE’s understanding of FERC’s thinking on SMD as of early April
2003 and does not necessarily reflect any subsequent changes in the Commission’s views.

In preparing this report, DOE conducted quantitative and qualitative analyses of the
major elements of FERC’s proposal, which involves a diverse menu of reforms concerning
the regulation of wholesale electricity markets. A portion of this report is therefore
devoted to qualitative assessments of SMD’s impacts in various areas.

Methodology Used in This Analysis

Separating the impacts of the SMD proposal per se from the impacts of other related
actions affecting competition in wholesale electricity markets is difficult. The proposed
rule represents an extension of other FERC rulemakings, and certain provisions of the pro-
posed rule reflect what some consider to be “best practices” already in operation in some
areas of the Nation. In addition, some parties that would be affected by the proposed rule
are taking actions in anticipation of finalization of the SMD rulemaking process.

DOE consulted with FERC to determine the Commission’s views on features it considered
essential to SMD. FERC identified the following eight major features of its proposal:1

� Independent grid operators (regional scale)

� Long-term bilateral contract markets

� Voluntary short-term spot markets with transparent prices

� Regional transmission planning
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� Locational price signals

� Tradable transmission rights

� Market power mitigation

� Regional resource adequacy requirements.

To assess the impacts of SMD on wholesale and retail electricity prices in the major
regions of the country, DOE used two economic models: General Electric’s Multi-Area
Production Simulation (MAPS) model, and the Department’s Policy Office Electricity
Modeling System (POEMS) model. MAPS is widely used by the electricity industry to
analyze transmission issues on a regional basis. For this study, DOE used MAPS to fore-
cast the functioning of the generation and transmission infrastructure in detail under dif-
ferent assumptions over the relatively near term (about 4 years, through 2007). For longer
term projections, DOE found it more appropriate to use POEMS, which projects changes
in the usage of the Nation’s generation infrastructure over time and has full consumer cost
accounting. The results from the two models were consistent, though focused on different
aspects of the industry.

DOE constructed two principal cases:

� The Non-SMD case represents a continuation of conditions in which some large areas
of the country have established centralized wholesale electricity markets, and some
have not. This case approximates a continuation of the status quo as of 2002. Four RTOs
are assumed to exist, excluding the Electric Reliability Council of Texas (ERCOT):
ISO-New England, the New York ISO, PJM (Pennsylvania, New Jersey, Maryland, Dela-
ware, and the District of Columbia), and the California ISO. In the Non-SMD case, PJM
does not include Allegheny Power or the proposed new additions to PJM (transmission
facilities from Dominion Resources, American Electric Power, Dayton Power & Light,
and Commonwealth Edison).

� The SMD case represents a future in which all components of the proposed SMD are
implemented successfully. RTOs operate in all regions; each RTO uses locational mar-
ginal pricing (LMP);2 each RTO has eliminated internal transmission charges and mini-
mized internal barriers to wholesale electricity commerce; and similar barriers have
been reduced between RTOs. The status of retail competition is unchanged from the
Non-SMD case, and reserve margin requirements are also unchanged. Accordingly, the
SMD case does not attempt to measure the potential capital cost savings that may be
associated with greater opportunities for reserve sharing under SMD.

The results of the analyses conducted by DOE using the MAPS and POEMS models are
subject to many uncertainties, due to the necessity of making assumptions about future
conditions such as barriers to trade, generation characteristics, fuel costs, and the costs of
establishing and operating RTOs. Also, the models can estimate near-term impacts much
more accurately than long-term impacts. This is important, because the long-term
impacts of SMD—like the impacts of earlier major Federal restructuring efforts in the
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areas of transportation, telecommunications, and natural gas supply—are likely to be
much more important than the short-term impacts.

To assess the potential impacts of SMD on the reasonableness of prices, on energy infra-
structure and investor confidence, and on the safe, reliable, and secure operation of the
Nation’s generation and transmission facilities, DOE reviewed pertinent studies and com-
ments by electricity experts on FERC’s proposal. DOE also sponsored studies of SMD’s
implications for State utility regulation and demand response programs.

Analytical Findings

The principal findings of the study regarding the impacts of SMD, if effectively imple-
mented, include:

� SMD would make public large amounts of critical market information that currently is
either unavailable or not available to most market participants. Over the long term this
information is likely to aid market participants in making more timely business invest-
ment decisions at lower risk, leading generally to efficiency gains and lower costs to elec-
tricity consumers. These benefits are largely unquantifiable.

� SMD is likely to reduce barriers to commerce in wholesale electricity markets, which
would lead to more productive use of the existing generation and transmission infrastruc-
ture, and to quantifiable benefits to consumers (see next bullet).

� The total net savings to U.S. consumers from open wholesale electricity markets, after
deducting SMD implementation costs, is projected to range between $1 billion per year
(near term) and $700 million per year (long term) over the study period (2005-2020).

� The cost to establish and operate regional transmission organizations (RTOs) under SMD
is estimated to be about $760 million per year (in 2002 dollars), plus or minus $100
million.

� The generation and transmission components of retail prices are projected to decrease by
an average of about 1 percent under SMD (Table ES1).

� Average market-based wholesale prices under SMD are projected to decrease by about 1
percent in the near term and by about 2 percent in the long term (Table ES2).

� Significant regional variance is projected in the changes in retail and wholesale prices
(Tables ES1 and ES2). It is important to bear in mind that these estimates do not include
other expected benefits of SMD, and that they are subject to uncertainty because they
depend on assumptions about future conditions in the national economy and in the
electricity sector. Figure ES1 shows the regions used for this study. The regional bound-
aries are those established by the North American Electric Reliability Council (NERC).3
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3The names that correspond to the acronyms for the NERC subregions are as follows: AZNMSNV = Arizona, New Mexico, and
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MAIN = Mid-America Interconnected Network; MAPP = Mid-Continent Area Power Pool; NE = ISO New England; NY = New
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west Power Pool; TVA = Tennessee Valley Authority; VACAR = Virginia and Carolina.
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Figure ES1. Major Regions of the United States for DOE’s SMD Analysis, Based on NERC Subregions

Table ES2. Projected Percentage Changes in
Wholesale Electricity Prices Under SMD
by Region, 2005-2020

Region

Projected Change in Wholesale Prices
from Non-SMD to SMD

(Percent)

Near Term Mid-Term Long Term

NE . . . . . . . 1 -1 -1

NY . . . . . . . -2 -2 -1

MAAC . . . . -11 -7 -6

VACAR . . . -4 -4 -3

Southern . . -3 -3 -1

FRCC . . . . -4 -6 -7

ECAR . . . . 4 3 1

TVA . . . . . . 4 2 7

MAIN . . . . . 10 7 4

Entergy . . . -2 -3 -1

MAPP . . . . 10 0 -1

SPP. . . . . . -4 -8 -7

NWPP . . . . -4 -3 -3

RMPA . . . . -2 2 2

AZN. . . . . . 1 1 3

CA . . . . . . . -4 -4 -4

Average . . -1 -2 -2

Near term: annual average, 2005-2010; Mid-term: annual
average, 2011-2015; Long term: annual average, 2016-2020.

Source: POEMS Model scenario outputs.

Table ES1. Projected Percentage Changes in
Generation and Transmission Components of
Retail Electricity Prices Under SMD, 2005-2020

Region

Projected Change in Retail Price
Generation and Transmission

Components from Non-SMD to SMD
(Percent)

Near Term Mid-Term Long Term

NE . . . . . . . 0 -1 0

NY . . . . . . . -1 -1 0

MAAC . . . . -7 -4 -4

VACAR . . . -2 -1 -1

Southern . . 1 0 1

FRCC . . . . 1 1 1

ECAR . . . . -1 -2 -2

TVA . . . . . . 0 0 0

MAIN . . . . . 4 3 3

Entergy . . . 0 0 0

MAPP . . . . -3 -2 -1

SPP. . . . . . -1 -1 -1

NWPP . . . . 1 1 1

RMPA . . . . 1 -1 0

AZN. . . . . . 3 3 3

CA . . . . . . . -2 -1 -1

Average . . -1 -1 -1

Near term: annual average, 2005-2010; Mid-term: annual
average, 2011-2015; Long term: annual average, 2016-2020.

Source: POEMS Model scenario outputs.



� SMD is likely to increase the safety, reliability, and secure operation of the Nation’s elec-
tricity infrastructure.

� The ability and incentive to exercise market power is not likely to increase under SMD as
long as two conditions specified in the SMD proposal are met: (1) an adequate infrastruc-
ture (generation, transmission, and demand-side resources) is maintained at the regional
level; and (2) capabilities for effective regional market monitoring and market mitigation
are established and diligently applied.

� SMD is likely to have a positive impact on investor confidence and infrastructure develop-
ment through increased regulatory certainty.

� SMD’s proposed regional resource adequacy requirement would help to ensure that
regional infrastructure investment keeps pace with growth in demand; however, the
States could accomplish this without SMD through regional cooperation.

� The impact of SMD on State electric utility regulation would vary in different regions of
the country, depending on whether a State has already adopted retail competition in
retail electricity markets.

� The SMD proposal is likely to encourage the development of demand response
capabilities.
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1. Introduction

Congressional Direction

This report was prepared in response to a request
from Congress that the U.S. Department of Energy
(DOE) conduct an independent study to assess
various potential impacts of the proposed rule-
making by the Federal Energy Regulatory
Commission (FERC), “Remedying Undue Discrim-
ination through Open Access Transmission Ser-
vice and Standard Electricity Market Design” (July
31, 2002).1 In report language accompanying the
Omnibus Appropriations Bill for Fiscal Year 2003,
House and Senate conferees said:

Conferees are very concerned about the possible
impact on regional electricity prices of FERC’s pro-
posed rule for Standard Market Design (SMD). The
Secretary of Energy is directed to submit to the
House and Senate Committees on Appropriations,
the House Energy and Commerce Committee, and
the Senate Energy and Natural Resources Commit-
tee an independent analysis of the impact of the
SMD rule that FERC proposes to finalize. This
independent analysis must compare wholesale
and retail electricity prices and the impact on the
safety and reliability of generation and transmis-
sion facilities in the major regions of the country
both under existing conditions and under the pro-
posed new rule. This analysis must also address
the proposed SMD rule’s:

(a) costs and benefits, including its impacts on
energy infrastructure development and investor
confidence;

(b) impacts on State utility regulation;

(c) financial impact on retail customers;

(d) impact on the reasonableness of electricity
prices; and

(e) impact on the safe, reliable, and secure opera-
tion of the Nation’s generation and transmission
facilities.

The Secretary shall work in consultation with the
FERC so that the Secretary’s analysis will most
accurately address the contents and conclusions
of the most current version of the proposed rule.
The Secretary shall submit the independent analy-
sis no later than April 30, 2003.2

In responding to this assignment, DOE has inter-
preted the language of the Congress as follows:

� DOE interprets the directive that its analysis is
to be “independent” to mean that the Depart-
ment is not to rely on the policy views of FERC
staff or Commissioners in its analysis of SMD’s
impacts. However, DOE has not interpreted the
Congressional language to bar discussions with
electricity experts outside FERC. DOE believes
this is consistent with the views of Chairman
Domenici, as expressed at a hearing of the
Senate Committee on Energy and Natural Re-
sources on February 23, 2003.3 Although DOE
staff have conferred with a variety of electricity
experts, the views expressed here represent
only those of the Department of Energy.

� To address the Congressional language calling
for consultation with FERC, DOE staff met with
FERC staff in early March 2003 to be certain that
DOE had an accurate understanding of what
FERC regarded as the fundamental elements of
the SMD proposal. Authorized persons at FERC
indicated that the Commission’s views on the
essential elements of SMD were accurately
summarized in an address given by FERC Chair-
man Pat Wood in Houston on February 13,
2003.4 DOE’s analysts met a second time with
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1Notice of Proposed Rulemaking, 18 CFR Part 35, Docket No. RM01-212-000 (July 31, 2002) [hereafter cited as “NOPR”].
2Conference Report 108-10 to Accompany H.J. Res. 2 “Making Further Continuing Appropriations for the Fiscal Year 2003, and

for Other Purposes” (February 13, 2003), p. 915.
3Chairman Domenici said: “And I want to urge that you be sure you use neutral experts, so that we get a report that is really

helpful to us and does not just repeat the likes and dislikes of certain individual people but rather what is good for the country.”
Stenographic Transcript, p. 18.

4Address by FERC Chairman Pat Wood III to CERA conference, Houston, TX, February 13, 2003. See especially pp. 5-6. The
speech is on FERC’s web site at http://www.ferc.gov/news/speeches/commissionersstaff/CERA_Keynote_Feb_131.pdf.



FERC staff in early April 2003 to ensure that the
study still reflected the Commission’s evolving
concepts on SMD. They were told that FERC
intended to provide greater latitude to States
and regions in developing regional institutions
within the SMD framework. The analysis pre-
sented here reflects DOE’s understanding of
FERC’s thinking on SMD as of early April 2003
and does not necessarily reflect any subsequent
changes in the Commission’s views.

� The Congressional language directs DOE to
compare various impacts under “existing condi-
tions” and under “the proposed new rule” in the
major regions of the country. In response, DOE
has constructed a Non-SMD case that corre-
sponds to “existing conditions” when the
Notice of Proposed Rulemaking (NOPR) was
released and assumes “business as usual” con-
ditions in later years, and an SMD case that
assumes full implementation of the proposed
rule.

Under the SMD case, all electricity generators
and transmission providers would either
become members of a regional transmission
organization (RTO) or turn over operation of
transmission operations to an independent
transmission provider,5 and all pricing (except
for Federal preference power) would be based
on marginal costs. To examine various aspects
of the SMD case, DOE also constructed three
sensitivity cases. In modeling the Non-SMD
case, DOE divided the continental U.S. into 16
regions corresponding to the existing regions
and subregions used by the North American
Electric Reliability Council (NERC). In the SMD
case and three sensitivity cases, DOE assumed
formation of 8 new RTOs; however, the results
of the analysis are reported using the same
regional boundaries as in the Non-SMD case in
order to facilitate comparisons. In discussing
some impacts of SMD, the report also refers to
larger geographic regions such as the Pacific
Northwest and the Southeast, or the Eastern
and Western Interconnections.

The remainder of this introductory chapter de-
scribes the background of FERC’s proposal and
outlines its main features. Subsequent chapters
will sketch the conceptual framework of DOE’s
analysis of the proposal and present the quantita-
tive and qualitative results of the analysis.

FERC’s SMD Proposal:
Background

FERC has proposed a regulation that would create
a “standard market design” for most wholesale
power markets in the United States.6 The immedi-
ate rationale for the regulation is twofold: (1) “to
remedy remaining undue discrimination and es-
tablish a standardized transmission service and
wholesale market design that will provide a level
playing field for all entities that seek to participate
in wholesale electric markets,”7 and (2) “to create
‘seamless’ wholesale power markets that allow
sellers to transact easily across transmission grid
boundaries and that allow customers to receive
the benefits of lower-cost and more reliable elec-
tric supply.”8 In addition, FERC’s proposal should
be considered in the context of a larger evolution-
ary process that has affected the U.S. electricity
industry over the past quarter century.

Long-Term Trend Toward Competition
in Wholesale Electricity Markets

If implemented, FERC’s SMD proposal would be
the latest step in a series of major legislative and
regulatory changes in the U.S. electricity industry
over the past 25 years. In general, the purpose of
the changes has been to reduce consumers’ elec-
tricity prices by guiding the evolution of the
wholesale part of the electricity industry—from a
structure dominated by vertically integrated com-
panies (operating under cost-of-service regulation
within defined service areas) toward a structure
with competitive wholesale markets and function-
ally separate generation, transmission, and distri-
bution entities.
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5The NOPR indicates that FERC expects that “most if not all entities will become members of RTOs, and that the new Network
Access Service would be provided through these RTOs. However, this rule may become effective at a time when some transmis-
sion owners and operators have not yet become members of functioning RTOs. Thus, we propose that all transmission owners and
operators that have not yet joined an RTO must contract with an independent entity to operate their transmission facilities.”
NOPR, paragraph 8.

6The rule would not be applicable in Alaska, Hawaii, and the portion of Texas served through the Electric Reliability Council
of Texas (ERCOT). Also, FERC has proposed a waiver for small entities (see NOPR, paragraph 115).

7NOPR, paragraph 3.
8NOPR, paragraph 9.



The major steps in this evolution have included:

� Enactment of the Public Utility Regulatory Pol-
icies Act of 1978 (PURPA). The concept of com-
petition in the U.S. generation sector first arose
with the enactment of PURPA, which allowed
nonutility parties to go into the generation busi-
ness if they used certain favored technologies
(cogeneration, small hydro, and other renew-
ables). Local utilities were required to offer to
buy the output from such parties at whatever it
would have cost the utilities to generate the
same amount of electricity from their own facil-
ities (“avoided cost”).

� Enactment of Energy Policy Act of 1992 (EPAct).
The need for better control over the costs of new
capacity provided the impetus for enactment of
EPAct’s electricity provisions, which allowed
any company, using any technology and any
fuel, to go into the generation business. As long
as the company confined its electricity activi-
ties to generation, it would qualify for exemp-
tion from the Public Utility Holding Company
Act of 1935 (PUHCA), provisions of which had
theretofore blocked many nonutility firms
from entering the generation sector. (Similarly,

PUHCA had also blocked utility holding com-
panies from establishing unregulated subsidiar-
ies to build and operate generation capacity in
another utility’s service area.) EPAct also
allowed wholesale customers to petition FERC
under certain conditions for an order requiring
utilities to provide transmission services.

� FERC Order No. 888. In 1996, as a remedy for
undue discrimination in interstate transmission
services, FERC issued Order No. 888, which
required a transmission-owning utility to pro-
vide comparable transmission service to other
parties, i.e., transmission services on the same
terms and conditions that it applied to itself or
its affiliates for the use of its transmission facili-
ties for wholesale transactions.

� FERC Order No. 2000. Order No. 888 proved dif-
ficult to enforce. Lingering concern over dis-
crimination in the provision of transmission
services led in December 1999 to the issuance of
Order No. 2000. One of the main purposes of
this order was to induce transmission owners to
turn over, voluntarily, day-to-day operation of
their transmission assets to RTOs. RTOs were to
be free of all direct and indirect ties to partici-
pants in wholesale electricity markets, so as to
ensure the nondiscriminatory provision of
transmission services to all parties. In addition,
RTOs were to have several critical responsibili-
ties for their regions, such as management of
transmission congestion, compliance with reli-
ability standards in grid operations, long-term
transmission planning, and monitoring their
markets for design flaws, abusive behavior, etc.
FERC stated that creating RTOs with these func-
tions would enable the development of healthy
competition in regional wholesale markets, to
the benefit of consumers.

Progress toward RTO formation has been slow.
Although Order No. 2000 encouraged that all
RTOs be in operation by December 2001, the order
did not mandate RTO membership, and when
FERC’s SMD proposal was issued in July 2002,
only one RTO had been fully approved by the
Commission.9 FERC states that the SMD proposal
is intended partly to address remaining instances
of discrimination in transmission services that
were not corrected by Order No. 888 and Order
No. 2000.
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How Electricity Commerce Benefits
Consumers

The rise of a non-utility-owned generation in-
dustry (under EPAct) and the broader availabil-
ity of transmission services (under Order No.
888) led to explosive growth in the volume of
wholesale electricity commerce in the late
1990s. In general, electricity commerce benefits
consumers. If a company that sells electricity to
retail customers buys wholesale electricity
from another supplier at a lower price than it
could generate the electricity itself, its custom-
ers usually will benefit from lower prices. DOE
recently estimated that the total annual benefit
from such commerce is about $13 billion,
which amounts to a reduction of between 5 and
6 percent in the Nation’s annual electric bill.

Sources: U.S. Department of Energy, National Transmis-
sion Grid Study (May 2002), p. 19; and Energy Information
Administration, Electric Power Annual 2000, Volume 1,
DOE/EIA-0348(2000)/1 (August 2001), Table A5.

9NOPR, paragraph 27.



Disruptions in the Western Regional
Market, 2000-2001

The wholesale electricity market in the Western
Interconnection (roughly the portions of the con-
tiguous U.S. and Canada west of the Continental
Divide) experienced a period of electricity short-
ages, price spikes, and rolling blackouts in parts of
California and Nevada from mid-2000 through
mid-2001. Some of the contributory causes to the
disruption were:

� A cumulative inadequacy of investment in gen-
eration and transmission during the 1990s in
California and, to a lesser extent, the rest of the
West;

� A drought in the Pacific Northwest, limiting the
availability of low-cost hydro-based generation;

� High natural gas prices and limited delivera-
bility of natural gas into some areas, which
reduced the availability of electricity from gas-
fired generation;

� A California market design that:

� Inhibited investor-owned utilities from en-
tering long-tem contracts for electricity
supplies;

� Set retail electricity prices at levels that came
to be below wholesale market prices; and

� Provided opportunity for market manipula-
tion by some participants; and

� Questionable business practices and, some
believe, the exercise of market power by some
market participants.10

This experience has caused some to question the
value and feasibility of competition in wholesale
electricity markets and, consequently, the value of
RTOs. As will be seen below, it also affected
FERC’s thinking about what design features

are essential to preserve competition and ensure
stability in wholesale power markets. To some
degree, the fallout from this sequence of events is
not complete; regulatory and court cases pertain-
ing to events in the western wholesale market still
are pending.

Exposure of Irregular Business Practices

Enron’s filing for bankruptcy, in December 2001,
and subsequent disclosures concerning question-
able business practices by Enron and other energy
firms added to the problems of an electricity
industry already burdened by the disruptions in
the western market, a slow economy, and signs in
some regions of a coming glut in generating capac-
ity. The exposure of what appeared to be abusive
practices in the western market gave additional
fuel to those who believe that FERC inaction con-
tributed substantially to the region’s problems in
2000 and 2001.

Underinvestment in the U.S.
Transmission Sector

For the past two decades, the level of investment
in transmission facilities and expenditures for
transmission maintenance have not kept pace
with load growth and the addition of new genera-
tion.11 If permitted to continue, this trend would
inevitably lead to serious degradation of reliability
and erosion of existing economic benefits from
electricity commerce. The trend has several
causes, including uncertainty about how the
transmission sector itself will be structured and
regulated, a lack in some areas of effective
regional-scale transmission planning, the difficul-
ties of upgrading existing transmission lines or sit-
ing new ones, and uncertainty about whether the
rewards being offered to investors in new trans-
mission are commensurate with the risks involved
in such projects.12
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10See Federal Energy Regulatory Commission, Final Report on Price Manipulation in Western Markets, Docket No.
PA02-02-000 (March 26, 2003).

11The North American Electric Reliability Council (NERC) projected a 6 percent increase in the line-miles of high-voltage
transmission lines over the next decade, as compared with an expected 20 percent increase in electricity demand and generation
capacity (in MW). Source: U.S. Department of Energy, National Transmission Grid Study (May 2002), p. 7. Also, the number of
requests for “Transmission Loading Relief” (TLRs) has risen sharply in recent years, from less than 400 in 1999 to more than 1,000
in 2000 and more than 700 in 2001 (National Transmission Grid Study, p. 6).

12These issues were examined in detail in the National Transmission Grid Study.



Summary of FERC’s SMD Proposal

FERC’s proposal, as presented in July 2002, totaled
more than 600 pages. This analysis will focus on
eight key elements of SMD as discussed by FERC
Chairman Pat Wood:13

� An Independent Grid Operator. “Independent”
means independent of any direct or indirect
links to market participants, as determined pri-
marily by the arrangements for the governance
of the RTO,14 which FERC must approve. “Grid”
refers to the facilities that the RTO would con-
trol in managing generation scheduling, dis-
patch, and transmission operations within its
footprint. “Operator” refers to some of the RTO’s
key responsibilities, as explained in the para-
graphs below.

� A Long-Term Bilateral Contract Market. In its
July 2002 proposal, FERC confirmed that in its
view long-term contracts are likely to be the
wholesale sector’s primary mode of doing busi-
ness, but it did not propose specific require-
ments in this area. However, FERC said that it
expected the proposed resource adequacy
requirements (addressed separately below) to
lead to substantial reliance on such contracts.

� A Voluntary Short-Term Spot Market with Trans-
parent Prices. FERC’s proposal would require
RTOs to establish and operate day-ahead mar-
kets to coordinate generator startup (“unit com-
mitment”) decisions over a wider market area.
To address energy imbalances, the proposal
would require RTOs to operate real-time spot
markets based on competitive bids; under RTO
oversight, market participants are to observe
transmission limits and other operating proce-
dures needed to safeguard the grid. The pro-
posal also requires RTOs to establish markets
for certain ancillary services, and to publish
promptly the prices for all regulated transac-
tions. Participation in such markets by buyers
and sellers would be voluntary.

� Regional Transmission Planning. An RTO
would have primary responsibility for coordi-
nation of transmission planning within its
footprint. However, “regional transmission
planning” is a shorthand term for successful
resolution of a cluster of regional planning
issues, which could include guidelines for sit-
ing new generation and economically efficient
use of alternatives to new transmission lines,
such as distributed generation, energy efficien-
cy, demand response programs, and improved
real-time grid management.

� Locational Price Signals. Under SMD the
regional spot markets would use “locational
marginal pricing” (LMP), which takes account
of transmission constraints and monetizes their
consequences (see text box on page 6 for more
detail on LMP). LMP induces economically effi-
cient use of transmission capacity when it is not
possible to accommodate all proposed transac-
tions within the limits imposed by reliability
requirements. LMP also helps to identify the
most profitable locations for new generation
capacity, and it indicates where new transmis-
sion capacity (or a functionally equivalent alter-
native) may be needed.

� Tradable Transmission Rights. Tradable trans-
mission rights15 are essential to SMD because
they provide a means by which market partici-
pants, especially wholesale buyers, can insulate
themselves against the risks of fluctuations in
wholesale electricity prices under LMP due to
transmission congestion.

� Market Power Mitigation. In FERC’s view, gener-
ator bids should reflect production costs under
normal conditions, as well as scarcity under
peak or unusual conditions, but should not
reflect market power. Accordingly, bids from
generators in confirmed “load pockets”16 would
be limited to marginal production costs plus 10
percent, and bids under scarcity conditions
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13Address by FERC Chairman Pat Wood III to CERA conference, Houston, TX, February 13, 2003, esp. pp. 5-6. The speech is on
FERC’s web site at http://www.ferc.gov/news/speeches/commissionersstaff/CERA_Keynote_Feb_131.pdf.

14FERC’s proposal would establish a new type of transmission entity called an “Independent Transmission Provider” (ITP).
However, an RTO would be a type of ITP, and the RTO format appears to be the one FERC prefers. For ease of presentation, this
analysis will use “RTO” as a generic term that covers a range of possible options.

15The terms used for such rights have not yet been standardized. FERC’s NOPR uses “congestion revenue rights” (CRRs); other
parties sometimes refer to “financial transmission rights” or “fixed transmission rights” or (FTRs). This report uses the terms from
FERC’s NOPR.

16A “load pocket” is a load area that has limited transmission access. Limited access makes the load pocket relatively depend-
ent on local generation sources, and may create a potential for the exercise of market power. The problem may be compounded by
an inadequacy of generating capacity within the load pocket. New York City, Boston, and southwestern Connecticut are examples
of load pockets.
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Transmission Congestion, LMP, and CRRs Explained

Functions of Transmission Grids
Today’s transmission grids have three major func-
tions:

� Their primary, everyday function is to enable the
transfer of electricity in bulk from generators to
population centers.

� They also enhance system reliability and reduce its
cost by enabling electricity retailers to obtain bulk
electricity from alternate sources under unforeseen
operating conditions.

� They also reduce consumers’ electricity bills by
enabling retailers to obtain bulk power from the
cheapest available source (i.e., electricity trade).

Consumers benefit economically from all three func-
tions. Maintaining system reliability is economically
important because outages are costly when they
occur. The current benefits of electricity trade to U.S.
consumers have been estimated at about $13 billion
per year. Maintaining reliability while maximizing
the benefits of electricity commerce requires highly
coordinated and centralized management of transmis-
sion congestion.

Transmission Congestion
Congestion occurs whenever participants in a region-
al power market propose more transactions than the
grid can safely accommodate. At present, in areas of
the Nation not covered by an RTO or an independent
system operator (ISO), utility employees known as
security coordinators manage grid congestion by cur-
tailing some proposed transactions when necessary;
however, in many cases they lack the tools or author-
ity to rank proposed transactions according to their
economic merits. High-value transactions may be cur-
tailed to let lower value transactions go through. Grid
safety is maintained, but not in a manner that mini-
mizes consumer costs. When grid managers must rely
on curtailment to manage congestion, electricity costs
tend to rise in the affected area, with adverse effects
on the region’s economy.

Congestion Management Under FERC’s SMD
Proposal

SMD proposes an RTO-administered mechanism that
would preserve the reliability of the grid, put the costs
of congestion management onto those whose transac-
tions cause the congestion, and enable participants in
wholesale markets to protect themselves against fluc-
tuations in electricity prices due to changes in conges-
tion costs. The SMD approach is based on two key
concepts: locational marginal pricing (LMP) for
wholesale power and a regional market in transmis-
sion congestion revenue rights (CRRs). This approach
is already in use in the PJM Interconnection (which
covers most of Pennsylvania, New Jersey, Maryland,

and the District of Columbia), New York, the six New
England States, and in varying forms in other coun-
tries. Its significant features include:

Locational Marginal Pricing (LMP). A locational mar-
ginal price is the purchase price of an incremental
megawatthour in the real-time or day-ahead market at
a specific time and location on the grid. The price
includes generation costs based on competitive bids
and the costs caused by transmission congestion, if
any. If demand is low or moderate and the grid is not
congested, LMP will be the same at all locations on the
grid and will reflect the cost of the cheapest megawatt
of unused generation capacity then available. How-
ever, as trade on the grid increases, the RTO will begin
rescheduling transactions that would load specific
lines beyond safe limits. Accordingly, some buyers
seeking incremental megawatthours from the RTO’s
spot market will not be able to obtain access to the
least-cost generator, and will have to turn to a higher
cost alternative. This causes LMP to begin to vary
from location to location. If the congestion becomes
more widespread, the price differentials will increase.

Congestion Revenue Rights (CRRs). LMP ensures that
wholesale electricity buyers face the cost of con-
gestion management, but it also contributes to the
volatility of wholesale power prices. Many market
participants would resist LMP unless a way is pro-
vided to ensure access to bulk power supplies at a pre-
dictable price. CRRs are financial rights (as opposed to
physical reservations of transmission capacity) that
provide the holder with protection against increases
in congestion costs. CRRs would be allocated initially
to transmission owners or to parties who have entered
contracts with such owners for the use of transmis-
sion capacity. CRRs would be specific—i.e., for a spe-
cific megawatt level, from a specific electricity entry
point to electricity delivery point, and for a specified
term. The holder of a CRR is entitled to any congestion
revenues associated with transmission at the speci-
fied megawatt level between the specified points dur-
ing the specified term, which would offset increases
due to congestion costs. Payments to the holder are
made through the RTO or ISO, which manages a set-
tlement process for all transactions in the region’s
real-time or day-ahead markets. Assuming the holder
moved the exact amount of power specified in the
CRR, the CRR would reimburse the holder for conges-
tion costs.

Trading of CRRs. After the initial allocation of CRRs,
market participants could trade CRRs among them-
selves bilaterally. Investors in additional transmission
capacity would acquire a number of CRRs commensu-
rate with the amount of transfer capacity added. In a
secondary market, the value of the CRRs would be
closely linked to persistent differentials in LMP.



would be capped at a proposed $1000 per
megawatthour. In addition, each RTO would be
required to establish a market monitoring unit
that would scrutinize market operations for
indications of abuses and bring any such indi-
cations promptly to the attention of FERC and of
the RTO’s governing body. The market monitor
would also review the overall design and
administration of the RTO’s markets for flaws
and inefficiencies.

� Regional Resource Adequacy Requirements. To
avert capacity shortages, in its SMD proposal
FERC suggested a 12 percent reserve require-
ment as a floor17 and recognized that States
might wish to specify higher requirements. Fur-
ther, FERC proposed that “load-serving entities”
(LSEs) would be required to enter contractual
agreements with resource providers for
resources exceeding by 12 percent or more their
projected needs for the next 3 years.
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17In most States, utilities currently set reserve requirements based on a loss-of-load probability not to exceed one day in 10
years. While accepted as an industry standard, this planning requirement may not be economically justified for some consumers.





2. Estimating the Impacts of SMD:
An Analytic Framework

In this analysis, a Non-SMD case projects a contin-
uation of existing conditions, in which some large
areas of the country have established centralized
wholesale electricity markets and others have not.
In the SMD case, FERC’s SMD rulemaking would
be finalized and all areas under FERC jurisdiction
would establish fully competitive regional mar-
kets with SMD’s basic features.

Types of Impacts Addressed

As discussed in Chapter 1, SMD is assumed to
consist of eight major components.1 This analysis
assesses the effects of this regulatory package in
terms of the six types of impact mentioned in the
assignment from Congress:

� Price impacts (wholesale and retail)

� Impacts on energy infrastructure development
and investor confidence

� Impacts on the reasonableness of electricity
prices (e.g., price volatility and the possible
need for mitigation of market power)

� Impacts on the safety and reliability of genera-
tion and transmission infrastructure

� Impacts on State utility regulation

� Regional impacts (i.e., significant variations in
the distribution of the above impacts between
and within regions)

Quantitative and Qualitative
Approaches

We have estimated quantitatively by region the
impacts of the increased electricity commerce
SMD would facilitate, using two economic mod-
els. Quantitative analysis was not feasible for sev-
eral impact categories, which therefore have been

addressed qualitatively. Five qualitative analyses
are presented in Chapter 4:

� Impacts on the reasonableness of electricity
prices and potential need for market power
mitigation

� Impacts on energy infrastructure development
and investor confidence

� Impacts on security and reliability of generation
and transmission infrastructure

� Impacts on State regulation of electric utilities

� Potential benefits of enhanced demand
response.2

The two economic models used for the quantita-
tive analysis are General Electric’s Multi-Area
Production Simulation (MAPS) model and
DOE’s Policy Office Electricity Modeling System
(POEMS) model. MAPS is a specialized tool
widely used by the electricity industry to analyze
transmission issues on a regional basis. It is used
to project the functioning of the generation and
transmission infrastructure in great detail under
different assumptions over the relatively near
term (i.e., about 4 years, through 2007). Using
MAPS for longer term analyses would require add-
ing a large amount of user-specified detail about
expected demand growth, new generation capac-
ity, generation retirements, and transmission up-
grades. Establishing such assumptions with the
degree of detail required was not feasible within
the time and budget for this study.

For mid-term and long-term projections, DOE
found it more appropriate to use POEMS, which
depicts how usage of the generation infrastructure
would change over time and has full accounting of
consumer electricity costs. POEMS is designed to
use the demand and supply modules of the Energy
Information Administration’s National Energy
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1See pages 5-7 in Chapter 1.
2The analysis of the potential benefits of enhanced demand response is in fact a quantitative analysis, but because the range of

uncertainty in this area is very large, it is presented with the qualitative analysis in Chapter 4.



Modeling System (NEMS). This means that the
POEMS output is based on a known and tested set
of assumptions and projections about future eco-
nomic growth, energy demand, fuel prices, etc.
POEMS projections for the electricity sector, how-
ever, are substantially more detailed than those
provided by NEMS.

The MAPS model has been used here to develop
transmission-related projections for 2005 and
2007. The POEMS model has been used for elec-
tricity sector projections from 2005 through 2020.
The assumptions used for the Non-SMD case and
for the SMD case were the same in the two models.
The results from the two models were consistent,
although different in focus.

Non-SMD Case, SMD Case,
and Sensitivity Cases

Background Assumptions Common to
All Cases

The assumptions listed below were common to all
cases:

� Fuel price projections were taken from the
Annual Energy Outlook 2003.3 Prices for natural
gas delivered to electricity generators are pro-
jected to average $3.40 per million Btu in 2005,
increasing to $4.40 per million Btu by 2020 (in
2002 dollars). Coal prices are projected to
decline slightly in real terms.

� Electricity demand was taken from the Annual
Energy Outlook 2003. The average increase is
about 1.8 percent per year from 2005 to 2020.

� Planning reserve margins were set to 15 percent
for all regions except New York (18 percent) and
Florida (which is assumed to meet a 20 percent
reserve requirement by relying in part on capac-
ity in neighboring southeastern States). These
assumptions are based on current State law or
practice.

� Environmental laws and regulations were
assumed to continue as currently written.

� Sales to end users were priced by POEMS
region, either by cost of service or marginal cost,
depending on whether the State has adopted
retail competition.

� No expansion of existing load management or
demand response programs was assumed.

Non-SMD Case

This case corresponds roughly to the status quo as
of 2002. Four RTOs, excluding the Electric Reli-
ability Council of Texas (ERCOT), are assumed to
exist: ISO New England, New York ISO, PJM
(Pennsylvania, New Jersey, Maryland, Delaware,
and the District of Columbia), and California ISO.
In the Non-SMD case, PJM does not include Alle-
gheny Power or the proposed new additions to
PJM (transmission facilities from Dominion
Resources, American Electric Power, Dayton
Power & Light, and Commonwealth Edison). Each
RTO has “license plate” transmission pricing,4

market-based energy pricing, and minimal market
inefficiencies. However, there are still obstacles to
electricity commerce (“seams”) and transmission
fees between RTOs. The non-RTO regions are
reported according to the boundaries of North
American Electric Reliability Council (NERC) sub-
regions, with pancaked transmission fees (see box
on page 11) between power control or market
areas and market inefficiencies within and
between these areas.

Expansion of the transmission grid over time is
not explicitly assumed, except for upgrades and
replacements necessary to connect new genera-
tors and maintain reliability. From a modeling
perspective, this means that transmission capabil-
ity is held constant. Some regions have cost-of-
service regulation at the retail level, and some are
based on marginal cost pricing for the generation
component of retail electricity prices. This differ-
ence reflects which States have adopted com-
petition in retail electric markets. Some States,
especially those in transition to competition in
retail markets, have imposed freezes on retail rates
for varying periods. Taking such freezes into
account in the modeling was not feasible within
the time and budget constraints for this analysis.

SMD Case and Sensitivity Cases

The SMD case represents a future in which all
components of the proposed SMD are imple-
mented successfully. Most of the Nation is divided
into 12 regions. (Certain limited areas—Alaska,
Hawaii, and Texas/ERCOT—are excluded from
the analysis, because in electrical terms they are
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3Energy Information Administration, Annual Energy Outlook 2003, DOE/EIA-0383(2003) (January 2003).
4See text box on page 11 for details concerning “license plate” transmission pricing and related terms.



not interconnected with the Nation’s other sys-
tems, and SMD does not pertain to them.) Each
RTO has license plate transmission pricing, LMP,
and minimal internal market inefficiencies.
Obstacles to commerce are also reduced between
RTOs, although transmission fees still apply
between them. The status of retail competition is
unchanged from the Non-SMD case, and reserve
margins are also unchanged.

For the SMD case, we increased the operational
transmission capability by 5 percent within the
areas of the new RTOs to reflect the concept that,
when transmission is managed in larger regions,
operators are able to increase some flows safely
because they are managing both sides of a trans-
mission interface. Arguably, SMD would facilitate
a significant quantity of new transmission invest-
ment. To assess the impact of this view, we tested
in a sensitivity case the impact of a 10 percent
increase in transmission capability resulting from
postulated new transmission investment. This
sensitivity case assumes that only cost-effective
investments are made, but no attempt is made to
quantify the cost of specific expansions. We recog-
nize that only in some situations are the benefits
from reducing congestion sufficiently large to pay
for transmission upgrades, particularly if wholly
new lines are required.

Generator efficiency for fossil steam plants is
assumed to be 2 to 4 percent higher in new RTO
regions in the SMD case. Based on empirical evi-
dence of generator efficiency improvements in the
past few years for plants in the Northeast ISOs rel-
ative to the rest of the Eastern Interconnection,
coal plants are assumed to improve by 2 percent
and gas steam plants by 4 percent.5 The rationale
is that better price signals will provide to genera-
tors (in regions with retail competition) and regu-
lators (in regulated regions) the incentive or
information that leads to better plant perfor-
mance.6

To illustrate the effects of the various assump-
tions, three sensitivity cases were created:

(1) SMD case with expanded transmission: Same
as the SMD case, but assumes 10 percent
increase in transmission capability

(2) SMD case with no increase in transmission
capability: Same as the SMD case, but assumes
0 percent increase in transmission capability

(3) SMD case with no generator efficiency improve-
ments: Same as the SMD case, but assumes no
improvements in generator efficiency in new
RTO areas.

Table 2.1 summarizes the assumptions in the
Non-SMD case, the SMD case, and the three sensi-
tivity cases.
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Alternative Approaches to Transmission
Pricing

FERC’s NOPR discusses three approaches to
recovering the costs of building, maintaining,
and operating a region’s transmission infra-
structure through transmission rates:

� “Pancaked” pricing, in which the transmis-
sion charge for a transaction reflects an accu-
mulation of charges levied by individual
utility control areas along a contract path
between the point where the electricity is put
into the grid and the point of delivery. This
pricing method is commonly used in regions
that do not have RTOs.

� “License plate” pricing, in which a single fee
is charged for a transaction within an RTO.
The actual fee varies somewhat within the
RTO and is based on the zone to which the
electricity is delivered.

� “Postage stamp” pricing, in which a single
and uniform fee is applied across an entire
RTO.

In theory, the three approaches should yield
similar results, because they are alternative
ways of recovering the same amount of money.
However, pancaked pricing is administratively
cumbersome and non-transparent, and as a
result it substantially inhibits regional electric-
ity commerce. License plate pricing is used in
RTOs currently, and it would be used in new
RTOs under SMD. In the SMD NOPR, the Com-
mission proposed to shift eventually to postage
stamp pricing within RTOs.

5Details on the empirical support for assumed generator efficiency improvements are provided in Appendix B for this report.
See U.S. Department of Energy, Appendices to Impacts of the Federal Energy Regulatory Commission’s Proposal for Standard Mar-
ket Design (May 2003).

6There are anecdotal indications that regional competition and LMP induce higher generator availability and efficiency. An
examination of Continuous Emission Monitoring System (CEMS) data has confirmed heat rate improvements. An examination of
Generator Availability Data System (GADS) data for a comparable improvement in availability was inconclusive.
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Table 2.1. Description of Non-SMD and SMD Cases
Assumption Non-SMD Case SMD Case Sensitivity Cases

RTOs Four RTOs as of 2002:
ISONE, NYISO, PJM,a

CAISO

Four existing RTOs plus eight
new RTOs: GridSouth,
SETrans, GridFlorida, TVA,
MISO (including SPP),b

Translink-West, RTO West,
and WestConnect

Barriers to Wholesale
Electricity Commerce

Combined hurdle ratesc and
transmission fees pancaked
in non-RTO regions
No cost for transmission
within existing RTOs

No cost for transmission
within RTOs

Reduced cost between RTOs

Transmission Expansion None 5% increase in capability in
2005, from improved
operational efficiency at
seams that existed in
Non-SMD case

(1) SMD case with 10%
increase in all limiting
transmission interfaces

(2) SMD case with 0%
increase in transmission
capability

Generator Efficiency Higher efficiencies in
RTO areas (ISOs) than
in non-RTO areas

Generator efficiency
improvements in new RTO
areas

(3) SMD case with no
generator efficiency
improvements in new RTO
areas

aDoes not include Allegheny Power or the proposed new additions to PJM (transmission facilities from Dominion Resources,
American Electric Power, Dayton Power & Light, and Commonwealth Edison).

bSPP announced its decision not to join MISO after this analysis was begun.
cBarriers to commerce are modeled as “hurdle rates” or minimum benefits that a proposed electricity transaction must provide in

order to go forward.
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Limitations of Cost/Benefit Analysis of Standard Market Design

There are at least three types of limitations:

Effects of “planner’s paradox.” Regulators and policy-

makers fashion policy proposals to address particular

problems. Both their characterization of the problems

and their expectations about the effectiveness of the

proposed solutions are unavoidably affected by a net-

work of assumptions and by information limitations.

The “planner’s paradox” is the difficulty of being ade-

quately prepared for “unknown unknowns”; preven-

tive measures can be designed to address known risks

and problems. Changing major features of the reg-

ulatory landscape inevitably triggers unanticipated

cause-and-effect sequences—some good and some

bad, some large and some small. The cost/benefit ana-

lyst is affected by planner’s paradox in much the same

way as the policymaker—for both, the challenge is to

characterize as accurately as possible both the direct,

intended consequences of a policy measure and its

indirect and perhaps unintended consequences.

Nearsightedness. A corollary limitation is that in such

analyses it is much easier to assess accurately the

near-term impacts than the long-term impacts. Yet for

most major regulatory proposals the long-term im-

pacts are likely to be more important. In the SMD con-

text, for example, a near-term effect of shifting to

region-wide economic dispatch of generation under

RTOs and LMP is more efficient use of the existing

generation fleet and transmission system. As de-

scribed below, these gains can be estimated through

an economic model. Over the long term, however,

SMD would provide participants in electricity mar-

kets large amounts of critical market information that

is not available to them today. This information will

enable the market participants to make more timely

business decisions with lower risk, particularly

concerning new investments. For reasons explained

below, it is not possible to estimate many of these ben-

efits quantitatively with confidence. Four examples of

such improvements in market information, and their

possible consequences, are discussed in Chapter 4.

Conservatism of Long-term Equilibrium Models. An

equilibrium model for energy markets, such as the one

used for this analysis (POEMSa) begins with a set of

assumptions about variables such as future economic

growth, electricity demand, fuel prices, generation

capacity by type and location, etc. The model esti-

mates a least-cost solution to meeting electricity

demand and presents results in terms of patterns of

electricity generation and market-clearing prices.

From these results, the analyst can estimate whether

certain policy changes are likely to induce lower over-

all costs for consumers or achieve other desired policy

objectives. However, the model relentlessly equili-

brates away many key differences or uncertainties

over time: for example, new generation is always sited

in the most economic location, using the most appro-

priate technology; fuel price changes follow a smooth

path or vary within a specified range. Thus, the model

tends to underestimate electricity commerce (as well

as other energy trade) over the long term, because it

lacks the unforeseen, destabilizing inputs that are nor-

mal in a real economy and that provide the economic

stimulus for a significant portion of total trade

volume.

Given the limitations on the foresight of both the regu-

latory policymaker and the cost/benefit analyst, DOE

believes that it would be important in the present case

for FERC to establish mechanisms for periodic assess-

ments of whether a final SMD rule was having its

intended effects.

aSee page 15 in Chapter 3 for more detail on POEMS. DOE recognizes that not all cost/benefit studies involve the use of long-term equilibrium

models.





3. Estimating the Impacts of SMD:
Quantitative Analysis of Increased Electricity Commerce

This chapter presents the results of DOE’s quanti-
tative analysis of SMD impacts, using two eco-
nomic models, POEMS and MAPS. POEMS was
used to project the impacts of increased electricity
trade on wholesale and retail electricity prices.
MAPS was used to project near-term changes in
the use of transmission networks. As described
above, the two models were set up with essentially
identical supply, demand, and fuel price assump-
tions, and they produced generally consistent
results. In addition, DOE estimated the costs of
implementing SMD. The projected impacts on
retail electricity prices include both the effects of
increased electricity trade and the estimated SMD
implementation costs. For the reasons stated in
Chapter 2, DOE believes that quantitative projec-
tions such as those shown below are likely to
underestimate the price impacts of SMD (i.e., net
economic benefits), particularly for the long term.

Wholesale and Retail Price
Impacts of Increased Electricity

Commerce Under SMD

The POEMS Model

The Policy Office Electricity Modeling System
(POEMS) is an integrated energy model of the
United States with a specific focus on the electric
sector. The POEMS model incorporates a detailed
integrated multi-market model that uses a con-
strained bilateral transaction framework for elec-
tricity market analysis employing transmission
fees, transmission constraints, hurdle rates, and
alternative definitions of bidding behavior. The
POEMS multi-energy sector implementation re-
lies on the Energy Information Administration’s

National Energy Modeling System (NEMS) and its
Annual Energy Outlook 2003 assumptions1 and
results for the non-electricity sectors. NEMS rep-
resents all the supply and demand sectors of the
U.S. energy system.

In POEMS, TRADELEC replaces the Electricity
Market Module of NEMS to add detail and enable
disaggregation of results. TRADELEC was de-
signed specifically for analyzing competitive elec-
tricity markets and the transition from regulated
markets. POEMS develops an economic capacity
expansion plan to meet future demand require-
ments (representing a step-wise optimal expan-
sion plan). The expansion plan incorporates the
current environmental regulations of the Clean
Air Act and other relevant regulations. The expan-
sion planning explicitly addresses the retirement
of uneconomical and unused generating capacity.

POEMS has been used to perform analytic studies
of many energy sector issues. It was used to sup-
port DOE’s analysis of the Comprehensive Elec-
tricity Competition Act proposed by the Clinton
Administration. For various participants in elec-
tricity markets, POEMS has been used to assess
regional markets, forecasting electricity prices,
supply, and demand under alternative economic
and fuel price scenarios. The model has also been
used to assess the impact of alternative environ-
mental policies on utility industry capital turn-
over and inter-fuel substitution.2 It was also used
in the National Transmission Grid Study to exam-
ine the value of trade and the economic propensity
for inter-regional transmission congestion.3

DOE believes that POEMS produces a conserva-
tive estimate of the trade-related benefits of SMD
because:
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1For a detailed description of NEMS, see Energy Information Administration, Assumptions for the Annual Energy Outlook 2003
With Projections to 2025, DOE/EIA-0554(2003) (January 2003).

2For a more complete description of POEMS, see U.S. Department of Energy, Supporting Analysis for the Comprehensive Elec-
tricity Competition Act, DOE/PO-0059 (May 1999); and Appendix A for this report in U.S. Department of Energy, Appendices to
Impacts of the Federal Energy Regulatory Commission’s Proposal for Standard Market Design (May 2003).

3U.S. Department of Energy, National Transmission Grid Study (May 2002).



� POEMS utilizes all resources in a market area to
meet native demand efficiently in that same
area; i.e., POEMS does not discriminate against
local nonutility generating capacity in estab-
lishing its merit order dispatch.4

� POEMS, like most models used for long-term
projections, assumes that economic agents act
in an economically rational manner over time;
i.e., investors in new generation and other elec-
tricity-related assets are assumed to deploy
them in optimal quantities and locations. In
practice, many factors can lead to less than opti-
mal capacity expansion.

POEMS Scenario Assumptions

The assumptions used in POEMS were the same
as those used in the GE-MAPSTM model to the
extent practical, given the differences in the mod-
eling frameworks.

� In the Non-SMD case, transmission fees were
assumed to be pancaked in all market areas that
do not currently have RTOs.

� The transmission constraints, fees, and hurdle
rates for wholesale electricity transactions were
set to correspond to the same level of market
inefficiency represented in the MAPS
modeling.

� In the SMD cases and the sensitivity cases, all
regions were assumed to have RTOs, and
pancaking was eliminated.

� The costs to establish 8 new RTOs and operate
all 12 of them under SMD amount to about $760
million per year (in 2002 dollars). The basis for
this figure and the allocation of the costs on a
regional basis is explained below.

� The generator efficiency improvements of 2 per-
cent for coal steam and 4 percent for gas steam
plants were phased in over a 5-year period,
assuming that not all plant owners would
achieve the improvements immediately. The
least efficient plants were assumed to be

improved the most, and those that are already
very efficient would not be improved.

� Reserve margins were set at 15 percent for all
areas except New York (18 percent) and Florida
(20 percent, 5 percent of which may come from
out-of-State sources). The reserve requirements
do not change between cases, and the SMD case
does not attempt to measure the capital cost
savings that may be associated with greater
opportunities for reserve sharing under SMD.

� The model was initialized with existing capac-
ity, augmented with all currently known and
planned generating capacity under construc-
tion and expected to be on line by 2004 (consis-
tent with the input to the MAPS modeling).
This results in significant overcapacity in most
regions initially. Subsequent retirement of sig-
nificant oil and gas steam generating capacity is
assumed to occur, followed by additional new
construction as economically justified.

� The impacts on retail rates were estimated at
the generation and transmission functional
level. The costs of distribution functions were
unchanged across all cases.

� The status of competitive retail choice varies by
region and was assumed to remain unchanged
in all cases.

� No additional demand response was assumed
in the SMD case. (Chapter 4 includes a separate
analysis of the potential impacts of enhanced
demand response under SMD.) Historical
demand programs are imbedded in the underly-
ing load data and so are incorporated in the
projections.

� Demand levels were held constant between
cases, so that consumer benefits could be
measured without the complexity of shifting
demand due to price changes.

The regional results for all cases are presented at
the NERC subregion level (Figure 3.1), because
these are familiar boundaries in the electrical sys-
tem.5 The analysis covers the U.S. portion of the

16 � U.S. Department of Energy � Impacts of FERC’s Proposed Standard Market Design �

4DOE does not know to what extent such discrimination exists under current operating practices, but there is reason to assume
that it exists and that its adverse impacts on consumers is not trivial (see NOPR, paragraphs 57-60, and Supplemental Comments
of TECO Energy, Inc., in Dockets RM01-12-000, RM02-1-000, and RM02-12-000 of February 4, 2003). Due to limitations of time,
budget, and pertinent data, we were not able to estimate the potential benefits of eliminating such discrimination.

5The names that correspond to the acronyms for the NERC subregions are as follows: AZNMSNV = Arizona, New Mexico, and
Southern Nevada; CA = California; ECAR = East Central Area Reliability Coordination Agreement; ENTERGY = Entergy; ERCOT
= Electric Reliability Council of Texas; FRCC = Florida Reliability Coordinating Council; MAAC = Mid-Atlantic Area Council;
MAIN = Mid-America Interconnected Network; MAPP = Mid-Continent Area Power Pool; NE = ISO New England; NY = New
York; NWPP = Northwest Power Pool; RMPA = Rocky Mountain Power Area; SOUTHERN = Southern Company; SPP = South-
west Power Pool; TVA = Tennessee Valley Authority; VACAR = Virginia and Carolina.



NERC regions only. In the SMD case, 12 RTOs are
formed in the lower 48 States, excluding ERCOT.
Table 3.1 shows the relationship between the sub-
regions and the RTOs.

Costs To Implement SMD, Including
Establishment and Operation of RTOs

The costs of implementing SMD are subject to
considerable uncertainty. This is partly due to the
uncertainty about the final rule itself and partly to
uncertainty about how to separate the impact of
the SMD rule from the costs already incurred in
response to previous FERC orders, especially
FERC’s Order No. 2000, which has resulted in sub-
stantial effort to establish RTOs. Moreover, it is
difficult to estimate how much operational sav-
ings may be achieved as the RTO dispatch func-
tion under SMD begins to substitute for the utility
dispatch function that exists today. These factors
have been addressed in this study, but not
perfectly.

Table 3.2 shows a median estimate of the total
annual revenue requirement of the various RTOs
expected to evolve in the United States, excluding
Texas, Alaska, and Hawaii. The table reports

estimated costs for 2005, converted to 2002 dollars
to be consistent with costs used elsewhere. The
bases for the cost estimates are different for differ-
ent RTOs and are noted in the table. Some of the
estimates have been taken from the annual reports
of ongoing ISOs6 and RTOs; some are based on
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Figure 3.1. Major Regions of the United States for DOE’s SMD Analysis, Based on NERC Subregions

Table 3.1. NERC Subregions and RTOs
NERC Subregion SMD RTO(s)

NE . . . . . . . . . . . ISO New England

NY . . . . . . . . . . . NY ISO

MAAC. . . . . . . . . PJM

VACAR. . . . . . . . PJM, GridSouth

Southern. . . . . . . SeTrans

FRCC . . . . . . . . . GridFlorida, SeTrans

ECAR . . . . . . . . . PJM, MISO

TVA . . . . . . . . . . TVA

MAIN . . . . . . . . . MISO, PJM

Entergy. . . . . . . . SeTrans

MAPP. . . . . . . . . MISO

SPP . . . . . . . . . . MISO

NWPP . . . . . . . . RTO West

RMPA. . . . . . . . . Translink West

AZN . . . . . . . . . . WestConnect, RTO West

CA . . . . . . . . . . . CAISO

6New York, New England, and California have Independent System Operators (ISOs) as opposed to RTOs. For the purposes of
this analysis, it is assumed that the ISOs will become RTOs under SMD.



cost estimates developed specifically for the RTO;
and the remainder are based on estimated average
costs extrapolated back to the load in the region.
These cost estimates are also affected by assump-
tions about how many RTOs would be estab-
lished. This study assumes a total of 12 RTOs, not
including ERCOT. DOE assumes that the total
number of RTOs is unlikely to go higher, but if the
number of RTOs were reduced, the total costs
probably would be somewhat lower.

The total annual revenue requirement is an esti-
mate of the total costs of running the RTO, assum-
ing that SMD has been implemented in 2005. This
includes amortized startup and ongoing opera-
tional costs. For the purposes of this study, RTO
startup capital is assumed to be amortized over a
10-year period. The total annual cost includes the
base cost of existing ISOs and an expected amount
of incremental costs that would be incurred by
existing ISOs in implementing SMD. In the case of
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Table 3.2. Summary of Annual RTO/SMD Costs, 2005 (2002 Dollars)

Region

A
RTO Annual

Revenue
Requirement

(Million Dollars)

B

Annual
Generation

(Terawatthours)

C

RTO/SMD Costs
(Dollars per

Megawatthour)

Incremental SMD Costs
After 10% Savings

D

Million Dollars

E
Dollars per

Megawatthour

1. ISO New England. . . . 63 130 0.48 — 0.00

2. NY ISO . . . . . . . . . . . . 135 163 0.83 — 0.00

3. PJM . . . . . . . . . . . . . . 287 702 0.41 86 0.12

4. MISO . . . . . . . . . . . . . 155 784 0.20 140 0.18

5. SPP . . . . . . . . . . . . . . 33 80 0.41 29 0.37

6. RTO West . . . . . . . . . 116 284 0.41 105 0.37

7. WestConnect RTO . . . 34 82 0.41 30 0.37

8. California ISO. . . . . . . 234 278 0.84 12 0.04

9. Rocky Mountain . . . . . 22 54 0.41 20 0.37

10. SeTrans . . . . . . . . . . . 117 463 0.25 105 0.23

11. GridSouth . . . . . . . . . . 109 219 0.50 98 0.45

12. GridFlorida . . . . . . . . . 109 208 0.52 98 0.47

13. TVA . . . . . . . . . . . . . . 45 177 0.25 40 0.23

Total. . . . . . . . . . . . . . . . 1,457 3,623 0.40 762 0.21

Other Benchmarks

14. Ontario IMO . . . . . . . . 85.3 154 0.55

15. ERCOT. . . . . . . . . . . . 121.9 292 0.42

General Assumptions: Costs grow by 2% per year; load grows by 1% per year.
Sources:
• Incremental costs (D) based on CRA assumptions.
• All costs assumed to be in 2005 dollars and deflated to 2002 dollars using factor of 0.922.
• ISO New England (1A) data from ISO New England Inc. Annual Report for Year Ended December 31, 2002; (1B) from NERC

ES&D for 2002.
• NY ISO (2A) data from NY ISO presentation "Projects Budget Review" (March 28, 2003); (2B) from NERC ES&D for 2002.
• PJM (3A and 3B) from New PJM Companies' FERC Filing.
• MISO (4A) from MISO 2003 Budget Summary - No SPP Merger; (4B) from FERC Form 1 (401a) for companies in MISO.
• SPP annual energy (5B) from FERC Form 1 (401a) for companies in SPP; (5C) assumed to equal (4C) and (5A) calculated from

(5B) and (5C).
• RTO West (6A) taken from "RTO West Benefit/Cost Study" conducted by Tabors Caramanis & Associates (March 11, 2002),

lower bound of estimate; (6B) from FERC Form 1 (401a) for companies in RTO West.
• WestConnect annual energy (7B) from FERC Form 1 (401a) for companies in WestConnect; (7C) assumed to equal (6C) and

(7A) calculated from (7B) and (7C).
• California ISO (8A and 8B) from "RTO West Benefit/Cost Study," Table 23.
• Rocky Mountain ISO annual energy (9B) from FERC Form 1 (401a) for companies in WestConnect; (9C) assumed to equal (6C)

and (9A) calculated from (9B) and (9C).
• SeTrans (10A and 10B), GridSouth (11A and 11B) and Grid Florida (12A and 12B) based on SEARUC Report.
• TVA incremental cost (13C) set equal to that estimated for SETrans; (13B) from NERC ES&D for 2005.
• Ontario IMO (14A and 14B) from "IMO 2002-2004 Business Plan" (October 2001). Canadian dollar costs converted to US dol-

lars using conversion factor of 1.5796 C$/US$.
• ERCOT (15A and 15B) from "RTO West Benefit/Cost Study," Table 23.



RTOs that do not currently exist, the total annual
cost represents an estimate of establishing the
RTO and implementing SMD. Table 3.2 reports
this total as about $1.46 billion per year. This total
annual revenue requirement includes amounts
that are not attributable to FERC’s proposed SMD
rule itself and is reported here for comparison pur-
poses only.

Column D of Table 3.2 reports the estimated incre-
mental cost of the FERC SMD rule. For the pur-
poses of this study, it is assumed that adoption of
the proposed rule would result in certain savings
that are difficult to quantify, incorporated here as
a 10 percent savings of the estimated cost. The
basis for this 10 percent savings is an expectation
that SMD will result in certain economies, such as
the transfer of knowledge and experience from
existing RTOs and ISOs to the new RTOs being
formed around the country; the potential consoli-
dation of control areas from the current level of
about 150 down to a smaller number over time;
the possible avoidance of capital cost and software
expenditures that otherwise might have been
needed to upgrade existing utility control center
operations; improved regional planning; and con-
sistency in market design.

For ISO-NE and NYISO, the study assumes a net
incremental cost of zero to implement SMD, on
the grounds that SMD efficiencies should roughly
balance any needed expansion of RTO functions.
For PJM, the incremental cost reflects the addition
of the new PJM member companies (AEP, ComEd,

DP&L, Dominion, and APS), reduced by the above
expected savings. For the California ISO, a 5 per-
cent net incremental cost has been assumed,
based on the known need to upgrade from a zonal
to an LMP system. For MISO and the remaining
RTOs, the incremental cost is considered to be the
full cost of the RTO reduced by the 10 percent sav-
ings discussed above.7

Table 3.2 shows that a median estimate of the cost
of FERC’s SMD rule is about $760 million per year
nationally. This is about $0.21 per megawatthour
(MWh). This incremental cost cannot be estimated
precisely. It is possible that the costs could be
lower or higher, depending on how the rule is
implemented and the extent to which existing
technology can be transferred to the new RTOs.
The range of uncertainty is estimated to be about
$100 million, meaning that the incremental cost of
implementing the SMD rule might be as low as
$660 million or as high as $860 million.

As shown in Figures 3.2 and 3.3, the estimated
costs have been redistributed in the POEMS out-
puts to conform to the NERC regional boundaries.
The total cost of about $760 million dollars annu-
ally is allocated to customers at an average cost of
$0.22 per MWh at retail. Regions with existing
RTOs have zero additional costs. The largest total
costs are expected in ECAR, FRCC, VACAR, and
NWPP (Figure 3.2). On a cost per MWh basis, the
costs are highest in FRCC, VACAR, NWPP, and RA
(Figure 3.3).
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Figure 3.2. Total RTO Costs by NERC Subregion
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7This treatment of MISO costs is intended to be consistent with the benefit modeling done for this study, in which the pre-SMD
case reflects an absence of RTOs/ISOs outside the Northeast and California. In this view, MISO and the other formative RTOs rep-
resent incremental benefits of the SMD rule, and a consistent treatment of the costs requires that the full costs of MISO and the
other new RTOs be included as well.



Non-SMD Case Results

The projections begin with the current surplus of
capacity that exists in many markets of the coun-
try. As depicted in Figure 3.4, we project the exis-
tence of almost 100 gigawatts of capacity
(excluding ERCOT) above what is needed to meet
peak demands including reserves in 2005. The
new capacity is expected to be primarily gas-fired
combined cycle units and combustion turbines.
The greatest amounts of surplus are projected to
be in the ECAR, MAAC, New England, Entergy,
and Southern regions. These are the regions where
the most new power plant construction has
occurred in the past several years. The additional
capacity is likely to displace old oil and gas steam
generation capacity that is less efficient, and it will
be used over time to meet new demand growth.

Over time the surplus is projected to diminish
through retirements of uneconomic units and
demand growth projected at 1.8 percent per year.
By 2008 many regions are expected to need new
capacity, and by 2020 almost 250 gigawatts of new
capacity construction is projected. Two-thirds of
the new capacity consists of natural-gas-fired
combined-cycle units or combustion turbines,
and one-third is coal-fired. The new plants are
assumed to be located so as to reduce system costs
and meet reserve requirements. No assumption
was made to reflect any current locational ineffi-
ciencies associated with the placement of new
capacity.8

As described previously, the Non-SMD case
represents current transmission arrangements, in

which transmission fees are pancaked in large
areas of the Nation and where individual compa-
nies must seek out bilateral trading partners with-
out a formal market structure. Even with these
market inefficiencies, a substantial volume of
trading occurs. A proportionally larger fraction of
intra-regional trade occurs in the West, in part
because of the sale of hydroelectric power from
Federal dams to a large number of utilities.

Over time POEMS projects the overall volume of
wholesale commerce as roughly constant, which
means that it is shrinking somewhat as a percent
of total generation requirements. Demand growth
that reduces the capacity surplus in many regions,
and the construction of new capacity in regions
where it is needed, gradually reduce the reliance
on trade. However, the projections indicate that in
most regions significant trading opportunities will
remain. Seasonal differences in demand across
regions, the availability of electricity from
low-cost sources, and the opportunity to build
new power plants where the fuel sources are
cheapest lead to continued reliance on commerce.
For example, it is unlikely that new coal-fired
power plants would be built in California, and so
California will continue to import both coal-fired
and hydroelectric generation from other areas in
the West.

The projected near-term trading pattern is shown
in Figure 3.5. Regions such as ECAR, MAAC,
Southern, AZN, and NWPP are large exporters of
low-cost power, while New York, Florida,
VACAR, and California are primarily importers.
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8Because of the level of aggregation in POEMS, the placement of plants to relieve transmission congestion in specific areas is
not considered.



Projections of near-term wholesale prices in the
Non-SMD case are shown in Figure 3.6. Importing
regions generally experience higher wholesale
prices due to their more expensive mix of genera-
tion relative to exporting regions. Although
imports help to reduce prices, obstacles to com-
merce mean that not all possible economic trades
are found. In some areas, transmission congestion
may also prevent the transfer of power from one
region to another.

Figure 3.7 shows projections of near-term genera-
tion and transmission components of retail elec-
tricity prices in the Non-SMD case. Consumer
costs must reflect generation and transmission
costs and are assumed to be based either on
cost-of-service regulated rates or on competitive
market prices, depending on whether the region
has adopted competitive retail choice. The
State-specific complexities of transition issues
such as stranded cost recovery and rate freezes
could not be considered in this national study.

The cost-of-service prices are built-up rates from
embedded capital costs and annual fuel and oper-
ating costs. For regions that have adopted compet-
itive retail choice, market-driven wholesale prices
directly determine consumer costs, adjusted for
the consumer’s load shape and losses incurred in
delivery of electricity to the consumer. Retail cus-
tomers may not literally face fluctuating
time-of-day wholesale prices, but their rates must
reflect the trends and conditions in wholesale
markets (see box on page 22 for additional details).

Wholesale trading yields benefits to both seller
and buyer that are valued here either on a tradi-
tional split-savings basis or on the basis of the
market price. The split-savings approach is used if
both parties are utilities that are not in existing
RTOs, as there is not an established market price.
If one of the utilities is in an RTO, then the mar-
ket-clearing price of the importer is used. If the
seller is a nonutility, it would presumably not sell
using split savings, but instead the buyer would
pay the equivalent of a competitive market price.
In all areas, revenue from the collection of whole-
sale transmission fees is used to offset the trans-
mission component of prices to native retail
customers.

SMD Case Results

As shown in Table 3.3, average wholesale prices
under SMD are estimated to decrease by about 1
percent in 2005 and by about 2 percent by 2020
relative to the non-SMD case. As shown in Table
3.4, the generation and transmission component
of retail prices would decrease by an average of
about 1 percent. The tables also indicate signifi-
cant regional variance in these wholesale and
retail price changes. All the estimates presented in
this analysis are subject to significant uncertainty,
because they are dependent on assumptions about
future conditions in the economy and the electricity
sector.

Projected changes in wholesale electricity prices
as a result of increased wholesale commerce
under SMD are shown in Table 3.3. Operation of
the most expensive units that were setting mar-
ket-clearing prices in the Non-SMD case has been
displaced by operation of lower cost units. The
largest reductions in wholesale prices are in
MAAC, FRCC, SPP, CAL, and NWPP. In some
exporting regions, wholesale prices rise because of
competing demands for their low-cost power. In
the near term (2005-2010), these regions include
ECAR, MAIN, MAPP, and TVA (Figure 3.8 and
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Figure 3.6. Near-Term Wholesale Market Prices in
the Non-SMD Case

N
E

N
Y

M
AAC

VAC
AR

Sou
th

er
n

FR
C
C

EC
AR

TVA

M
AIN

Ent
er

gy

M
APP

SPP

N
W

PP

R
M

PA
AZN C

A
0

10

20

30

40

50

60
2002 Dollars per Megawatthour

Figure 3.7. Near-Term Generation and
Transmission Components of Consumer Prices



22 � U.S. Department of Energy � Impacts of FERC’s Proposed Standard Market Design �

Electricity Pricing

Wholesale electricity prices, in the terms used here,
are the prices received by generators and paid by
load-serving entities (utilities that serve retail custom-
ers) in short-term transactions—as opposed to the
prices in long-term bilateral contracts. Annual values
for wholesale prices can be calculated either by aver-
aging each hourly price equally (time-weighted) or by
taking into account the changes in volume sold at dif-
ferent prices (quantity-weighted). The latter is used
here, because it better reflects the value of the power
consumed.

Wholesale prices can be set through competitive mar-
kets or split-savings agreements. Competitively de-
termined prices are based on the marginal cost of the
last power plant needed in a given hour to satisfy
demand. The plant could be located within the
demand area or some distance away, in which case
the cost would include the transmission charges to
deliver the electricity to the demand area. If there
were no transmission fees, losses, or congestion,
wholesale prices would be the same everywhere. In
reality, of course, all these exist, and prices will gener-
ally be lower where low-cost generators are located.
The change in wholesale prices between the SMD and
Non-SMD cases shown in Table 3.3 are for competi-
tive wholesale prices calculated on a load-weighted
basis.

Split-savings pricing is a traditional method, histori-
cally used in power pools and other economy energy
agreements, for establishing prices for short-term
transactions between utilities. The savings associated
with a given transaction is the difference between
what it would cost the buyer to produce the electricity
itself and the price for the same quantity from a
cheaper source. Under split-savings pricing, the sav-
ings achieved by the transaction are shared evenly
between the buyer and seller. In the Non-SMD case it
is assumed that transactions between utilities are
priced on the basis of split-savings if the two are in
areas without RTOs or formal markets (i.e., outside of
New England, New York, PJM, or California). All pur-
chases between utilities in which at least one belongs
to an RTO are priced competitively, with the assump-
tion that trading will occur at these transparent prices.
In addition, all purchases from nonutilities are priced
at the competitive wholesale price. In the SMD case,
once all regions have RTOs and real-time markets, the
competitive prices are used, with the exception of
Federal power, which is priced on a split-savings
basis.

The reported wholesale prices in the SMD case in-
clude the costs of SMD implementation (i.e., the
incremental costs of establishing and operating RTOs
in compliance with SMD requirements). These costs
vary by RTO.

Retail prices paid by consumers consist of gen-
eration, transmission, and distribution components.
Because the distribution portion is assumed to be
unaffected by the SMD proposal, the effects on retail
prices reported here are restricted to the genera-
tion and transmission components. Depending on
whether an area has adopted retail choice, the genera-
tion component is based either on cost-of-service reg-
ulation (in regulated regions) or market-clearing
prices (in competitive regions). Cost-of-service prices
are built up from embedded capital costs and annual
fuel and operating costs. Purchased power costs and
profits from exports both flow through rates to the
customer. In the SMD case, the generation component
of the retail price paid by the consumer is affected by
fuel cost savings associated with greater trade, shifts
from split-savings to competitive wholesale prices
(where applicable), changes in competitive wholesale
prices (where applicable), and changes in import and
export volumes.

For regions that have adopted competitive retail
choice, market-driven wholesale prices directly deter-
mine consumer costs, adjusted for the consumer’s
load shape and losses incurred in delivery of electric-
ity to the consumer. (Generally, the regions with retail
choice are also the ones that have RTOs and real-time
markets.) Retail customers may not literally face fluc-
tuating time-of-day wholesale prices, but their rates
must reflect the trends and conditions in wholesale
markets.

In the SMD case, consumer prices include the SMD
implementation costs previously shown in the whole-
sale prices.

The transmission component of retail prices is as-
sumed to remain cost-of-service based in all regions.
As part of their electric bills, retail customers typically
pay small charges to cover the costs to build, main-
tain, and operate their area’s portion of the transmis-
sion system, minus any revenues collected by the
transmission owner from wholesale trades. In the
Non-SMD case, with traditional transmission fees the
retail customer’s portion of transmission costs is
reduced when wholesale transactions associated with
selling across or out of the area pick up some of the
costs. With the simpler and reduced transmission fees
in the SMD case, transmission revenues from whole-
sale transactions in general are reduced. The basic
costs for the transmission system, however, remain
fixed; this means that any region that had a substan-
tial transmission revenue credit from the wholesale
market in the Non-SMD case will, in the SMD case,
probably have to pass a somewhat larger fraction of
the transmission system’s costs on to retail customers.



Table 3.3). In the long term (2016-2020), the same
general pattern of wholesale price changes is pro-
jected, but the price increases in the exporting
regions are generally smaller (Figure 3.9 and Table
3.4).

The effects of SMD on retail rates are influenced to
a significant extent by whether the States in ques-
tion have cost-of-service regulation or competitive

retail choice. In some regions, most of the States
have cost-of-service regulation (cost-based rates).
Other regions have few if any cost-of-service
States, and retail prices are determined by market
forces.

With cost-based rates, utility costs for fuel and
purchased power are passed through to consum-
ers. In a shift to SMD, both the volumes of and
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Table 3.3. Projected Percentage Changes in
Wholesale Electricity Prices  Under SMD by
Region, 2005-2020

Region

Projected Change in Wholesale Prices
from Non-SMD to SMD

(Percent)

Near Term Mid-Term Long Term

NE . . . . . . . 1 -1 -1

NY . . . . . . . -2 -2 -1

MAAC . . . . -11 -7 -6

VACAR . . . -4 -4 -3

Southern . . -3 -3 -1

FRCC . . . . -4 -6 -7

ECAR . . . . 4 3 1

TVA . . . . . . 4 2 7

MAIN . . . . . 10 7 4

Entergy . . . -2 -3 -1

MAPP . . . . 10 0 -1

SPP . . . . . . -4 -8 -7

NWPP . . . . -4 -3 -3

RMPA . . . . -2 2 2

AZN . . . . . . 1 1 3

CA . . . . . . . -4 -4 -4

Average . . -1 -2 -2

Near term: annual average, 2005-2010; Mid-term: annual
average, 2011-2015; Long term: annual average, 2016-2020.

Source: POEMS Model scenario outputs.
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Figure 3.8. Near-Term Wholesale Market Prices in
the Non-SMD and SMD Cases
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Figure 3.9. Long-Term Wholesale Market Prices in
the Non-SMD and SMD Cases

Table 3.4. Projected Percentage Changes in
Generation and Transmission Components of
Retail Electricity Prices Under SMD, 2005-2020

Region

Projected Change in Retail Price
Generation and Transmission

Components from Non-SMD to SMD
(Percent)

Near Term Mid-Term Long Term

NE . . . . . . . 0 -1 0

NY . . . . . . . -1 -1 0

MAAC . . . . -7 -4 -4

VACAR . . . -2 -1 -1

Southern . . 1 0 1

FRCC . . . . 1 1 1

ECAR . . . . -1 -2 -2

TVA . . . . . . 0 0 0

MAIN . . . . . 4 3 3

Entergy . . . 0 0 0

MAPP . . . . -3 -2 -1

SPP. . . . . . -1 -1 -1

NWPP . . . . 1 1 1

RMPA . . . . 1 -1 0

AZN. . . . . . 3 3 3

CA . . . . . . . -2 -1 -1

Average . . -1 -1 -1

Near term: annual average, 2005-2010; Mid-term: annual
average, 2011-2015; Long term: annual average, 2016-2020.

Source: POEMS Model scenario outputs.



prices for imports and exports would change.
Retail prices would be affected either by the shift
induced by SMD from “split-savings” to market
prices for wholesale transactions or by the
changes in the volumes and prices for imports and
exports, or by both of these. (See text box on page
22 for additional detail.) For some importing
regions with cost-based rates, the net result could
be increased costs associated with wholesale pur-
chases, which would be passed through to retail
customers. For example, a 1 percent increase is
projected for FRCC (Florida). For some exporting
regions with cost-based rates, additional utility
revenues from exports could lead to lower retail
prices for the region. In MAPP, for example, retail
prices are projected to be 1 percent to 3 percent
lower.

In regions in which most States have adopted
retail choice, changes in wholesale prices would
have a more direct effect on consumer prices. For

MAIN and AZN, SMD could lead in some years to
increased electricity exports, which lead to higher
market-clearing prices in the short-term markets
and somewhat higher consumer prices. Con-
versely, MAAC and California are projected to see
increased imports, lower wholesale prices, and
lower prices for consumers. The magnitude of the
projected changes in the generation and transmis-
sion components of retail prices (positive or nega-
tive) generally decreases over the study period.

The net benefit for all consumers is about $1 bil-
lion per year over the first 6 years (the near term),
after factoring in the estimated $760 million per
year in RTO costs. Although the annual net con-
sumer benefits decline slowly over time, they are
still about $700 million per year for the long term
(2016-2020), as shown in Figure 3.10.

The regional impacts of SMD on consumer prices
(with the SMD implementation costs included)
are shown below for the mid-term and long-term
period (Figures 3.11 and 3.12). As with the whole-
sale prices, the retail price effects are moderated
over the long term. These benefits accrue from
increased commerce in the SMD case. Inter-
regional commerce increases particularly in the
East, where pancaked transmission fees are elimi-
nated (Figure 3.13).

In the Eastern Interconnection, the greatest differ-
ences are increased coal-based production in
ECAR, MAIN, and MAPP, displacing more expen-
sive coal-based generation in MAAC and oil- or
gas-fired generation in several regions (Figure
3.14). Although MAAC and ECAR are reported
here by the same NERC subregion boundaries as
in the Non-SMD case, portions of ECAR and MAIN
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Figure 3.10. Total Consumer Benefits and RTO
Costs in the SMD Case
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Figure 3.11. Near-Term Changes in Consumer
Prices in the SMD Case (Annual Averages,
2005-2010)
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Figure 3.12. Long-Term Changes in Consumer
Prices in the SMD Case (Annual Averages,
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become part of the PJM RTO in the SMD case. This
allows significantly reduced hurdles to trading
among these areas. In the Western Interconnec-
tion, there is a shift toward greater use of com-
bined-cycle units in Arizona, which displaces use
of oil/gas steam plants to serve California.

These fuel shifts continue in the later years
(Figure 3.15), although the displacement of gas-
fired generation with coal-fired generation dimin-
ishes as new capacity is constructed. In the long
term, the generation shifts in both interconnec-
tions include a significant amount of gas-to-gas
displacement. Usage of nuclear and renewable
generation plants does not change between cases,
because they have low operating costs and are
always fully used when available.

Greater trade means more displacement of high-
cost generation with lower cost generation, result-
ing directly in lower total fuel costs (Figure 3.16).
In the near-term period of SMD implementation,
fuel savings are projected to be almost $1.1 billion
per year, compared with a total fuel bill of $48 bil-
lion. In the long term, savings fall to about $0.9 bil-
lion per year. The reduction declines over time
because the fuel savings from displacement of
high-cost gas-fired generation by lower cost gas-
fired generation is smaller than if coal is the dis-
placing fuel.
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Figure 3.13. Volume of Inter-Regional Commerce
in the Non-SMD and SMD Cases
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Figure 3.14. Near-Term Regional Shifts in
Generation in the SMD Case
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Figure 3.15. Long-Term Regional Shifts in
Generation in the SMD Case
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Sensitivity Case Results

Three sensitivity cases were constructed to gauge
the effects of some of the assumptions made about
the impacts of SMD. The sensitivity cases changed
the assumptions as follows:

(1) SMD case with expanded transmission (SMD
w/ 10%T): Same as the SMD case, but assumes
10 percent increase in transmission capability

(2) SMD case with no increase in transmission
capability (SMD w/o 5%T): Same as the SMD
case, but assumes 0 percent increase in trans-
mission capability

(3) SMD case with no generator efficiency improve-
ments (SMD w/o GEI): Same as the SMD case,
but assumes no improvements in generator
efficiency in new RTO areas.

Table 2.1 in Chapter 2 summarizes the assump-
tions in the Non-SMD case, the SMD case, and the
three sensitivity cases.

The total volume of commerce projected by
POEMS is not much affected in the sensitivity
cases (Figure 3.17). The 5 percent increase in
transmission capability associated with the forma-
tion of new RTOs has a negligible impact on the
projected amount of commerce. The generator
efficiency improvement assumption has a small
impact on commerce volumes. The 10 percent
increase in transmission capability at limiting
interfaces, including across RTO boundaries, has
a small impact nationally (about 5 billion kilo-
watthours). Most of the increase in inter-regional
flow is between MAAC and New York, Southern
and Florida, and AZN and California. These are

areas in which congestion occurs with enough fre-
quency for the 10 percent increase to make a sig-
nificant difference.

The change in fuel cost savings is more visible
between the cases, with the exception of the 5
percent change in transmission capability, where
very little change occurs. The generator efficiency
sensitivity case illustrates that widespread
improvements in plant efficiency can yield signifi-
cant cost savings, but that even without them the
fuel savings expected from SMD are $800 million
to $500 million per year. In the first 6-year period,
this contribution is smaller because of the
assumption that not all plants would be improved
immediately. The full effect is not seen until 2010.
The savings are smaller in the later years, because
the amount of trading declines. The expansion of
transmission capability saves an additional $30
million to $50 million per year relative to the SMD
case (Figure 3.18 and Table 3.5).
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Figure 3.17. Inter-Regional Commerce in the SMD
and Sensitivity Cases
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Figure 3.18. Average Annual Fuel Cost Savings in
the SMD and Sensitivity Cases

Table 3.5. Average Annual Fuel Cost Savings in the
SMD and Sensitivity Cases

Analysis Case

Fuel Cost Savings
(Billion 2002 Dollars)

Near
Term

Mid-
Term

Long
Term

SMD . . . . . . . . . . . . 1.1 1.1 0.9

SMD w/ 10% T . . . . 1.1 1.1 1.0

SMD w/o 5% T . . . . 1.1 1.1 0.9

SMD w/o GEI . . . . . 0.8 0.6 0.5

Near term: annual average, 2005-2010; Mid-term: annual
average, 2011-2015; Long term: annual average, 2016-2020.

Source: POEMS Model scenario outputs.



The net total consumer cost savings (taking into
account the SMD implementation costs) relative
to the Non-SMD case is similar in the transmission
capability sensitivity cases (Figure 3.19 and Table
3.6). Little change is induced by omitting the
assumed 5 percent intra-RTO improvement. With
the 10 percent expansion in transmission capabil-
ity, the additional consumer benefit is $20 million
to $80 million per year. If no generator efficiency

improvements are assumed, the savings are still
$900 million per year in the near term. The benefit
after the SMD implementation costs have been
deducted drops to about $200 million to $250 mil-
lion per year in the later years.

The following pages present brief summaries
of the projected SMD impacts in the 16 NERC
subregions.
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Table 3.6. Average Annual Consumer Cost Savings
in the SMD and Sensitivity Cases

Analysis Case

Consumer Benefits
(Billion 2002 Dollars)

Near
Term

Mid-
Term

Long
Term

Consumer Electricity Savings

SMD. . . . . . . . . . . . . 1.8 1.6 1.5

SMD w/ 10% T. . . . . 1.8 1.7 1.5

SMD w/o 5% T. . . . . 1.8 1.6 1.5

SMD w/o GEI . . . . . . 1.5 0.9 1.0

SMD Implementation Costs

All Cases . . . . . . . . . 0.8 0.8 0.8

Net Consumer Benefit

SMD. . . . . . . . . . . . . 1.0 0.8 0.7

SMD w/ 10% T. . . . . 1.1 0.9 0.7

SMD w/o 5% T. . . . . 1.0 0.8 0.7

SMD w/o GEI . . . . . . 0.7 0.2 0.2

Near term: annual average, 2005-2010; Mid-term: annual
average, 2011-2015; Long term: annual average, 2016-2020.

Source: POEMS Model scenario outputs.
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Discussion of Regional Impacts

New England Region (NE)

Applicable RTOs: ISO-NE

Retail Rate Regulation: All competitive except Vermont

New England is a net exporter to New York in the
near term in both the Non-SMD and SMD cases.
In the long term New England becomes a small net
importer. There is slightly more wholesale com-
merce in the SMD case due to the assumption that
the hurdle rate between RTOs is reduced by SMD
effective in 2005. In practice, it may take longer for
such “seams” issues to be resolved.

Most of the region has adopted competitive retail
choice, and the market sets both wholesale and
retail prices. Initially wholesale prices are slightly
higher for New England in the SMD case, because
prices are being bid up by selling more to New
York; in later years prices are slightly lower than
in the Non-SMD case. At the retail level, the gener-
ation and transmission component increases in
price in the near term by just under 0.5 percent; in
the mid- and long term it declines by around 0.5
percent.
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Table 3.7. New England Region: Model Results

Projection

Non-SMD SMD
Change from

Non-SMD to SMD

Near
Term

Mid-
Term

Long
Term

Near
Term

Mid-
Term

Long
Term

Near
Term

Mid-
Term

Long
Term

Billion Kilowatthours

Imports . . . . . . . . . . . . . . . . . 1 2 3 1 3 4 1 1 1

Exports . . . . . . . . . . . . . . . . . 2 1 1 4 1 1 2 1 0

Generation . . . . . . . . . . . . . . 142 150 156 143 150 155 1 -1 -1

Coal . . . . . . . . . . . . . . . . . . 21 21 27 21 21 27 0 0 0

Natural Gas. . . . . . . . . . . . . 70 76 75 71 76 74 1 0 -1

Other. . . . . . . . . . . . . . . . . . 51 53 54 52 53 54 0 -1 0

Dollars per Megawatthour

SMD Implementation Cost . . — — — 0 0 0 — — —

Wholesale Prices . . . . . . . . . 37 42 42 38 41 42 1% -1% -1%

Retail G&T Prices . . . . . . . . . 46 51 53 46 51 52 0% -1% 0%

Billion Dollars

Consumer G&T Costs. . . . . . 5.9 7.1 7.6 6.0 7.0 7.6 0% -1% 0%

Near term: annual average, 2005-2010; Mid-term: annual average, 2011-2015; Long term: annual average, 2016-2020.
Notes: All dollar amounts are in real 2002 dollars. Changes are rounded to the nearest billion kilowatthour or nearest whole

percent. Some figures may not add to totals shown due to independent rounding.
Source: POEMS Model scenario outputs.
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Discussion of Regional Impacts

New York Region (NY)

Applicable RTOs: NYISO

Retail Rate Regulation: Competitive

New York is a net importer in both cases, but the
amount imported diminishes over time. With the
reduced fees and hurdle rates in the SMD case,
New York can import economically from more
distant regions, such as ECAR. This allows for the
displacement of more expensive gas-fired genera-
tion, particularly in the early years.

Wholesale market-clearing prices are slightly
lower in the SMD case as a result of the increased
imports. New York is a competitive retail region;
thus, although retail customers may not pay the
actual fluctuating time-of-day wholesale prices,
their rates will reflect underlying conditions in
wholesale markets.
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Table 3.8. New York Region: Model Results

Projection

Non-SMD SMD
Change from

Non-SMD to SMD

Near
Term

Mid-
Term

Long
Term

Near
Term

Mid-
Term

Long
Term

Near
Term

Mid-
Term

Long
Term

Billion Kilowatthours

Imports . . . . . . . . . . . . . . . . . 22 18 17 26 23 21 4 4 4

Exports . . . . . . . . . . . . . . . . . 2 2 3 3 5 5 1 2 3

Generation . . . . . . . . . . . . . . 157 175 181 154 173 180 -3 -2 -1

Coal . . . . . . . . . . . . . . . . . . 30 33 45 30 33 45 0 0 0

Natural Gas. . . . . . . . . . . . . 57 71 66 55 69 65 -3 -2 -1

Other. . . . . . . . . . . . . . . . . . 70 71 69 69 70 70 -1 0 0

Dollars per Megawatthour

SMD Implementation Cost . . — — — 0 0 0 — — —

Wholesale Prices . . . . . . . . . 40 42 42 39 42 41 -2% -2% -1%

Retail G&T Prices . . . . . . . . . 55 58 57 54 57 56 -1% -1% 0%

Billion Dollars

Consumer G&T Costs. . . . . . 8.9 10.1 10.1 8.9 10.0 10.1 -1% -1% 0%

Near term: annual average, 2005-2010; Mid-term: annual average, 2011-2015; Long term: annual average, 2016-2020.
Notes: All dollar amounts are in real 2002 dollars. Changes are rounded to the nearest billion kilowatthour or nearest whole

percent. Some figures may not add to totals shown due to independent rounding.
Source: POEMS Model scenario outputs.
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Discussion of Regional Impacts

MAAC Region (most of Pennsylvania, New
Jersey, most of Maryland, Delaware, and the
District of Columbia)

Applicable RTOs: PJM

Retail Rate Regulation: All competitive

MAAC is a net exporter in the Non-SMD case, pri-
marily to New York. In the SMD case PJM has
expanded, and commerce with the Midwest
becomes cheaper (due to no transmission fees
within the PJM RTO and no pancaking). As a
result, MAAC becomes a net importer, with most
of the new imports coming from ECAR. The addi-
tional imports displace generation from the more
expensive coal and gas plants in the fleet.

Wholesale prices are much lower due to greater
commerce, and the SMD implementation costs are
modest. The region has adopted retail choice, and
the market sets consumer and wholesale prices.
Even if customers bought on a term-contract basis,
those contracted prices would reflect underlying
competitive conditions in wholesale markets. In
the Non-SMD case, customers are projected to see
an increase of $0.2 to $0.3/MWh in the transmis-
sion component of prices, because incremental
wholesale transmission revenue is credited back
to customers. In the SMD case, with fewer trans-
mission fees collected on a transaction basis, less
is available to net back to customers.
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Table 3.9. MAAC Region: Model Results

Projection

Non-SMD SMD
Change from

Non-SMD to SMD

Near
Term

Mid-
Term

Long
Term

Near
Term

Mid-
Term

Long
Term

Near
Term

Mid-
Term

Long
Term

Billion Kilowatthours

Imports . . . . . . . . . . . . . . . . . 4 5 4 31 25 28 27 21 24

Exports . . . . . . . . . . . . . . . . . 25 24 21 19 25 23 -6 1 2

Generation . . . . . . . . . . . . . . 317 342 357 284 322 335 -33 -20 -23

Coal . . . . . . . . . . . . . . . . . . 149 153 166 134 144 155 -15 -9 -11

Natural Gas. . . . . . . . . . . . . 48 61 60 30 50 50 -18 -11 -11

Other. . . . . . . . . . . . . . . . . . 120 128 131 120 128 130 -1 0 -1

Dollars per Megawatthour

SMD Implementation Cost . . — — — 0.1 0.1 0.1 — — —

Wholesale Prices . . . . . . . . . 35 39 39 31 36 36 -11% -7% -6%

Retail G&T Prices . . . . . . . . . 40 45 44 37 43 42 -7% -4% -4%

Billion Dollars

Consumer G&T Costs. . . . . . 11.0 13.3 14.0 10.2 12.8 13.5 -7% -4% -4%

Near term: annual average, 2005-2010; Mid-term: annual average, 2011-2015; Long term: annual average, 2016-2020.
Notes: All dollar amounts are in real 2002 dollars. Changes are rounded to the nearest billion kilowatthour or nearest whole

percent. Some figures may not add to totals shown due to independent rounding.
Source: POEMS Model scenario outputs.
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Discussion of Regional Impacts

VACAR Region (eastern Virginia, North
Carolina, and South Carolina)

Applicable RTOs: PJM and GridSouth

Retail Rate Regulation: 70 percent cost of service;
30 percent competitive

The VACAR region is primarily an importer of
electricity in both cases. The reduction in
pancaked fees in the SMD case leads to higher
imports, displacing more expensive generation.
This displacement, in concert with the lower
transmission fees, reduces wholesale prices in the
region.

Consumer prices fall for both cost-of-service and
competitive areas, but especially for the competi-
tive area due to lower wholesale prices. For the
cost-of-service regions, the assumption that utili-
ties move from split-savings prices to competitive
wholesale rates in the SMD case does not have
much impact in the region. The SMD implementa-
tion costs create some upward pressure on prices
but do not outweigh the other effects that reduce
prices.
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Table 3.10. VACAR Region: Model Results

Projection

Non-SMD SMD
Change from

Non-SMD to SMD

Near
Term

Mid-
Term

Long
Term

Near
Term

Mid-
Term

Long
Term

Near
Term

Mid-
Term

Long
Term

Billion Kilowatthours

Imports . . . . . . . . . . . . . . . . . 21 26 18 29 32 23 8 6 6

Exports . . . . . . . . . . . . . . . . . 0 0 0 2 2 4 2 2 3

Generation . . . . . . . . . . . . . . 319 360 408 314 355 406 -6 -5 -2

Coal . . . . . . . . . . . . . . . . . . 167 185 228 167 184 228 -1 -1 0

Natural Gas. . . . . . . . . . . . . 21 41 44 17 38 42 -4 -4 -2

Other. . . . . . . . . . . . . . . . . . 131 134 136 130 134 136 -1 0 0

Dollars per Megawatthour

SMD Implementation Cost . . — — — 0.4 0.3 0.3 — — —

Wholesale Prices . . . . . . . . . 33 38 37 31 36 36 -4% -4% -3%

Retail G&T Prices . . . . . . . . . 42 42 43 41 42 42 -2% -1% -1%

Billion Dollars

Consumer G&T Costs. . . . . . 13.3 15.3 17.2 13.0 15.1 17.0 -2% -1% -1%

Near term: annual average, 2005-2010; Mid-term: annual average, 2011-2015; Long term: annual average, 2016-2020.
Notes: All dollar amounts are in real 2002 dollars. Changes are rounded to the nearest billion kilowatthour or nearest whole

percent. Some figures may not add to totals shown due to independent rounding.
Source: POEMS Model scenario outputs.
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Discussion of Regional Impacts

Southern Region (Georgia, most of Alabama,
and parts of Florida and Mississippi)

Applicable RTOs: SETrans

Retail Rate Regulation: All cost of service

The Southern region is a net exporter in both cases
in all years, primarily exporting to Florida. In both
cases the interface with Florida is used to its limit
a significant portion of the time, although to a
greater extent in the SMD case.

The SMD implementation costs are projected to be
moderate in the Southern region. Wholesale
prices decrease slightly due to lower exports in the

near and mid-term. As a result, retail generation
and transmission prices increase very slightly in
the SMD case relative to the Non-SMD case (close
to 0.5 percent in all periods). The generation com-
ponent of the price is reduced slightly by
increased revenues from utility exports. Although
the volume of exports is diminished or only
slightly higher, the average price is higher. In the
Non-SMD case, utilities are assumed to buy and
sell power with other utilities using a split-savings
approach, where buyer and seller share equally
the benefits of the transaction. In the SMD case,
the assumption is that all transactions will take
place at the wholesale market-clearing price. As a
result, the average price received by the Southern
region is higher in the SMD case.

In the SMD case, wholesale transmission revenues
are significantly reduced with the elimination of
pancaked fees and with lower fees between the
RTOs, resulting in a slight increase in the trans-
mission component of retail rates. Finally, the
costs of SMD implementation, while small, add
roughly 0.5 percent to the generation and
transmission component of rates.
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Table 3.11. Southern Region: Model Results

Projection

Non-SMD SMD
Change from

Non-SMD to SMD

Near
Term

Mid-
Term

Long
Term

Near
Term

Mid-
Term

Long
Term

Near
Term

Mid-
Term

Long
Term

Billion Kilowatthours

Imports . . . . . . . . . . . . . . . . . 0 1 1 4 4 3 3 3 2

Exports . . . . . . . . . . . . . . . . . 23 18 16 22 18 18 -2 1 2

Generation . . . . . . . . . . . . . . 263 286 310 258 284 309 -5 -2 0

Coal . . . . . . . . . . . . . . . . . . 180 191 214 179 190 213 -1 -1 -1

Natural Gas. . . . . . . . . . . . . 27 39 38 22 38 39 -4 -1 0

Other. . . . . . . . . . . . . . . . . . 56 57 58 56 57 58 0 0 0

Dollars per Megawatthour

SMD Implementation Cost . . — — — 0.3 0.2 0.2 — — —

Wholesale Prices . . . . . . . . . 31 37 36 30 36 36 -3% -3% -1%

Retail G&T Prices . . . . . . . . . 44 43 44 44 44 44 1% 0% 1%

Billion Dollars

Consumer G&T Costs. . . . . . 9.9 11.0 12.2 10.0 11.0 12.2 1% 0% 1%

Near term: annual average, 2005-2010; Mid-term: annual average, 2011-2015; Long term: annual average, 2016-2020.
Notes: All dollar amounts are in real 2002 dollars. Changes are rounded to the nearest billion kilowatthour or nearest whole

percent. Some figures may not add to totals shown due to independent rounding.
Source: POEMS Model scenario outputs.
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Discussion of Regional Impacts

FRCC Region (most of Florida)

Applicable RTOs: GridFlorida, SETrans

Retail Rate Regulation: All cost of service

Florida is an importer in all years in both cases. Its
primary trading partner is the Southern region.
With market inefficiencies eliminated in the SMD
case, Florida trades with more distant regions as
well. The transmission interface between Florida
and the Southern region is congested a significant
portion of the time and becomes more so in the
SMD case.

The SMD implementation costs are estimated to
be among the highest in the country. Even so,
wholesale prices are lower in all years in the SMD
case, as more operation of Florida’s expensive
oil- and gas-fired plants is displaced through
commerce.

Retail rates, on the other hand, are projected to be
slightly (1 percent) higher in the SMD case. In the
Non-SMD case, utilities are assumed to price
transactions with other utilities at split-savings
(each shares half the benefit of the trade). Only
purchases from nonutilities are at market prices.
Once there are transparent wholesale markets in
the SMD case, all wholesale purchases are made at
the market price. For Florida, this leads to a net
increase in costs for purchased power. To the
extent that Florida utilities are already obtaining
the equivalent of competitive market rates or may
be able to continue prior long-term contracts, the 1
percent rate increase might be reduced or not
occur.
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Table 3.12. FRCC Region: Model Results

Projection

Non-SMD SMD
Change from

Non-SMD to SMD

Near
Term

Mid-
Term

Long
Term

Near
Term

Mid-
Term

Long
Term

Near
Term

Mid-
Term

Long
Term

Billion Kilowatthours

Imports . . . . . . . . . . . . . . . . . 25 18 17 34 33 29 9 15 12

Exports . . . . . . . . . . . . . . . . . 0 0 0 0 0 0 0 0 0

Generation . . . . . . . . . . . . . . 217 256 286 208 242 275 -8 -14 -11

Coal . . . . . . . . . . . . . . . . . . 77 108 152 77 108 152 0 0 0

Natural Gas. . . . . . . . . . . . . 87 96 83 85 89 79 -2 -7 -4

Other. . . . . . . . . . . . . . . . . . 53 53 51 46 46 44 -7 -7 -6

Dollars per Megawatthour

SMD Implementation Cost . . — — — 0.5 0.4 0.4 — — —

Wholesale Prices . . . . . . . . . 40 44 43 39 41 40 -4% -6% -7%

Retail G&T Prices . . . . . . . . . 52 55 55 53 56 55 1% 1% 1%

Billion Dollars

Consumer G&T Costs. . . . . . 11.9 14.1 15.6 12.0 14.3 15.8 1% 1% 1%

Near term: annual average, 2005-2010; Mid-term: annual average, 2011-2015; Long term: annual average, 2016-2020.
Notes: All dollar amounts are in real 2002 dollars. Changes are rounded to the nearest billion kilowatthour or nearest whole

percent. Some figures may not add to totals shown due to independent rounding.
Source: POEMS Model scenario outputs.
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Discussion of Regional Impacts

ECAR Region (lower Michigan, western
Pennsylvania, West Virginia, Ohio, Indiana,
and Kentucky)

Applicable RTOs: PJM and MISO

Retail Rate Regulation: 70 percent cost of service;
30 percent competitive

ECAR has a large amount of low-cost generating
capacity and is an exporter in both cases. With the
reduction of market inefficiencies through SMD,
the region is able to export larger quantities and
for a greater distance. Initially, existing coal-fired
capacity is the major source of exports, but over
time ECAR also exports generation from new
low-cost gas-fired combined-cycle plants.

Wholesale prices are projected to rise due to
increased demand in the SMD case. Consumer
prices fall slightly, primarily as a result of the
additional revenue earned from export sales by
the cost-of-service areas. The SMD implementa-
tion costs are expected to be minimal, because
part of the region is joining the existing PJM RTO
and the other portion is joining MISO, which is
projected to have relatively low implementation
costs.
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Table 3.13. ECAR Region: Model Results

Projection

Non-SMD SMD
Change from

Non-SMD to SMD

Near
Term

Mid-
Term

Long
Term

Near
Term

Mid-
Term

Long
Term

Near
Term

Mid-
Term

Long
Term

Billion Kilowatthours

Imports . . . . . . . . . . . . . . . . . 1 1 3 7 8 11 6 7 9

Exports . . . . . . . . . . . . . . . . . 20 23 16 45 50 38 25 27 22

Generation . . . . . . . . . . . . . . 645 709 747 665 730 761 21 21 14

Coal . . . . . . . . . . . . . . . . . . 542 574 587 560 586 592 19 12 5

Natural Gas. . . . . . . . . . . . . 42 75 99 44 84 108 2 9 9

Other. . . . . . . . . . . . . . . . . . 61 60 61 61 60 61 0 0 0

Dollars per Megawatthour

SMD Implementation Cost . . — — — 0.2 0.2 0.1 — — —

Wholesale Prices . . . . . . . . . 28 33 34 29 34 34 4% 3% 1%

Retail G&T Prices . . . . . . . . . 36 38 38 36 38 38 -1% -2% -2%

Billion Dollars

Consumer G&T Costs. . . . . . 21.2 24.6 26.2 21.0 24.3 25.8 -1% -2% -2%

Near term: annual average, 2005-2010; Mid-term: annual average, 2011-2015; Long term: annual average, 2016-2020.
Notes: All dollar amounts are in real 2002 dollars. Changes are rounded to the nearest billion kilowatthour or nearest whole

percent. Some figures may not add to totals shown due to independent rounding.
Source: POEMS Model scenario outputs.
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Discussion of Regional Impacts

TVA Region (Tennessee, western Virgina,
northeastern Georgia, northern Alabama, and
northern Mississippi)

Applicable RTOs: None today; under SMD, TVA is
assumed to establish its own RTO (or equivalent)

Retail Rate Regulation: All cost of service

The TVA region is an exporter in both cases, with
increased exports in the SMD case.9 In the near
term, both coal and gas generation increase. In the
long term, the additional generation is primarily
from gas combined cycles. The increased ability to
reach more distant markets leads to an increase in
wholesale prices; however, TVA continues to have
the lowest wholesale prices in the Southeast.

Consumer prices in the region are set by
cost-of-service regulation. Higher wholesale
revenues lead to slightly lower prices for native
customers.
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Table 3.14. TVA Region: Model Results

Projection

Non-SMD SMD
Change from

Non-SMD to SMD

Near
Term

Mid-
Term

Long
Term

Near
Term

Mid-
Term

Long
Term

Near
Term

Mid-
Term

Long
Term

Billion Kilowatthours

Imports . . . . . . . . . . . . . . . . . 0 1 0 1 1 0 0 1 0

Exports . . . . . . . . . . . . . . . . . 7 6 9 11 9 15 4 3 7

Generation . . . . . . . . . . . . . . 191 210 230 195 213 237 4 2 7

Coal . . . . . . . . . . . . . . . . . . 121 132 151 124 131 153 2 0 2

Natural Gas. . . . . . . . . . . . . 7 13 12 8 16 17 2 3 5

Other. . . . . . . . . . . . . . . . . . 63 65 67 63 65 67 0 -1 0

Dollars per Megawatthour

SMD Implementation Cost . . — — — 0.2 0.2 0.2 — — —

Wholesale Prices . . . . . . . . . 29 35 33 30 36 35 4% 2% 7%

Retail G&T Prices . . . . . . . . . 35 35 36 35 35 36 0% 0% 0%

Billion Dollars

Consumer G&T Costs. . . . . . 5.9 6.6 7.5 5.9 6.6 7.5 0% 0% 0%

Near term: annual average, 2005-2010; Mid-term: annual average, 2011-2015; Long term: annual average, 2016-2020.
Notes: All dollar amounts are in real 2002 dollars. Changes are rounded to the nearest billion kilowatthour or nearest whole

percent. Some figures may not add to totals shown due to independent rounding.
Source: POEMS Model scenario outputs.
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9The TVA Region, as modeled, consists of approximately 40,000 megawatts of generating capability, including the TVA’s
approximately 31,500 megawatts. For modeling purposes, we assumed that the short-term energy markets would operate in an
economically efficient fashion without respect to the restrictions on TVA selling outside its historical markets (i.e., outside the
“fence”). Thus, the model does not discriminate between the TVA assets and the other assets in the TVA region.



Discussion of Regional Impacts

MAIN Region (Illinois, eastern Wisconsin,
northern Michigan, southeastern Minnesota,
eastern Iowa, and eastern Missouri)

Applicable RTOs: MISO, PJM

Retail Rate Regulation: 60 percent cost of service;
40 percent competitive

The MAIN region is both an importer and exporter
of power. Imports increase slightly and exports
increase substantially in the SMD case with the
elimination of intra-RTO transmission fees and
pancaking. The exports are produced primarily
from coal-fired generating units.

In the Non-SMD case, the MAIN region has low
wholesale prices in comparison to neighboring
regions. In the SMD case wholesale prices rise due
to greater commerce, as prices are bid up by sales
to higher priced MAAC and other regions. Con-
sumer prices rise, but not as much as the whole-
sale price.
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Table 3.15. MAIN Region: Model Results

Projection

Non-SMD SMD
Change from

Non-SMD to SMD

Near
Term

Mid-
Term

Long
Term

Near
Term

Mid-
Term

Long
Term

Near
Term

Mid-
Term

Long
Term

Billion Kilowatthours

Imports . . . . . . . . . . . . . . . . . 3 2 3 7 6 8 4 3 5

Exports . . . . . . . . . . . . . . . . . 2 5 3 23 26 18 21 21 14

Generation . . . . . . . . . . . . . . 287 317 334 304 335 344 18 18 10

Coal . . . . . . . . . . . . . . . . . . 166 182 192 183 193 199 17 12 6

Natural Gas. . . . . . . . . . . . . 7 19 24 8 25 28 1 7 4

Other. . . . . . . . . . . . . . . . . . 114 116 117 114 116 117 0 0 0

Dollars per Megawatthour

SMD Implementation Cost . . — — — 0.2 0.2 0.1 — — —

Wholesale Prices . . . . . . . . . 27 33 34 30 35 35 10% 7% 4%

Retail G&T Prices . . . . . . . . . 37 39 39 39 40 40 4% 3% 3%

Billion Dollars

Consumer G&T Costs. . . . . . 10.0 11.3 12.1 10.3 11.7 12.4 4% 3% 3%

Near term: annual average, 2005-2010; Mid-term: annual average, 2011-2015; Long term: annual average, 2016-2020.
Notes: All dollar amounts are in real 2002 dollars. Changes are rounded to the nearest billion kilowatthour or nearest whole

percent. Some figures may not add to totals shown due to independent rounding.
Source: POEMS Model scenario outputs.
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Discussion of Regional Impacts

Entergy Region (western Missouri, eastern
Arkansas, and northeastern Louisiana)

Applicable RTOs: SETrans

Retail Rate Regulation: All cost of service

The Entergy region is both an importer and
exporter of power. In the SMD case, both imports
and exports increase with the removal of
pancaked transmission rates. Wholesale prices fall
for the region as more expensive generation is dis-
placed by imports.

Consumer prices are cost-of-service based
throughout the region. Some of the exports are
from nonutilities, so any change in their profits
does not affect consumer prices. The generation
component of rates falls by $0.3 to $0.4/MWh, but
the decrease is offset by SMD implementation
costs of almost the same magnitude. There is little
change in the transmission component of rates for
the Entergy region.
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Table 3.16. Entergy Region: Model Results

Projection

Non-SMD SMD
Change from

Non-SMD to SMD

Near
Term

Mid-
Term

Long
Term

Near
Term

Mid-
Term

Long
Term

Near
Term

Mid-
Term

Long
Term

Billion Kilowatthours

Imports . . . . . . . . . . . . . . . . . 12 13 12 22 21 19 10 8 6

Exports . . . . . . . . . . . . . . . . . 2 2 3 10 9 11 7 7 9

Generation . . . . . . . . . . . . . . 157 176 192 155 175 195 -2 0 3

Coal . . . . . . . . . . . . . . . . . . 59 64 87 59 64 87 0 0 1

Natural Gas. . . . . . . . . . . . . 54 66 58 52 65 61 -3 -1 3

Other. . . . . . . . . . . . . . . . . . 44 46 47 44 46 47 0 0 0

Dollars per Megawatthour

SMD Implementation Cost . . — — — 0.3 0.2 0.2 — — —

Wholesale Prices . . . . . . . . . 31 36 35 30 35 35 -2% -3% -1%

Retail G&T Prices . . . . . . . . . 48 49 50 48 49 49 0% 0% 0%

Billion Dollars

Consumer G&T Costs. . . . . . 7.6 8.7 9.4 7.6 8.6 9.4 0% 0% 0%

Near term: annual average, 2005-2010; Mid-term: annual average, 2011-2015; Long term: annual average, 2016-2020.
Notes: All dollar amounts are in real 2002 dollars. Changes are rounded to the nearest billion kilowatthour or nearest whole

percent. Some figures may not add to totals shown due to independent rounding.
Source: POEMS Model scenario outputs.
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Discussion of Regional Impacts

MAPP Region (North Dakota, most of
Minnesota, most of South Dakota, western
Iowa, Nebraska, and eastern Montana)

Applicable RTOs: MISO

Retail Rate Regulation: All cost of service

MAPP is a net exporter. In the Non-SMD case,
market inefficiencies prevent some of the avail-
able low-cost power from reaching more distant
load centers. As a result, net exports increase in
the SMD case, especially in the early years.

In the Non-SMD case, MAPP is among the regions
with the lowest wholesale prices. Wholesale
prices rise in the near term with SMD due to the
ability to reach to higher priced markets, but the
impact moderates within a few years.

Retail prices, which currently are based on
cost-of-service regulation, are reduced in the SMD
case. Larger wholesale revenue (due to increases
in both export volumes and export prices) gets
credited back to consumers. Transmission fees
collected through wholesale commerce decrease
in the SMD case, but the fees are not large enough
to have an appreciable effect on retail prices.
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Table 3.17. MAPP Region: Model Results

Projection

Non-SMD SMD
Change from

Non-SMD to SMD

Near
Term

Mid-
Term

Long
Term

Near
Term

Mid-
Term

Long
Term

Near
Term

Mid-
Term

Long
Term

Billion Kilowatthours

Imports . . . . . . . . . . . . . . . . . 1 3 3 7 9 11 5 7 8

Exports . . . . . . . . . . . . . . . . . 7 9 8 26 21 21 20 12 13

Generation . . . . . . . . . . . . . . 192 214 229 208 220 235 16 6 6

Coal . . . . . . . . . . . . . . . . . . 139 151 161 156 159 170 16 7 9

Natural Gas. . . . . . . . . . . . . 6 14 19 5 12 15 -1 -1 -3

Other. . . . . . . . . . . . . . . . . . 47 49 50 48 49 50 1 0 0

Dollars per Megawatthour

SMD Implementation Cost . . — — — 0.2 0.2 0.2 — — —

Wholesale Prices . . . . . . . . . 27 36 36 30 35 36 10% 0% -1%

Retail G&T Prices . . . . . . . . . 43 41 41 41 40 41 -3% -2% -1%

Billion Dollars

Consumer G&T Costs. . . . . . 7.4 7.8 8.5 7.2 7.7 8.4 -3% -2% -1%

Near term: annual average, 2005-2010; Mid-term: annual average, 2011-2015; Long term: annual average, 2016-2020.
Notes: All dollar amounts are in real 2002 dollars. Changes are rounded to the nearest billion kilowatthour or nearest whole

percent. Some figures may not add to totals shown due to independent rounding.
Source: POEMS Model scenario outputs.
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Discussion of Regional Impacts

SPP Region (Kansas, Oklahoma, western
Arkansas, northwestern and central Louisiana,
northwestern Texas, and eastern New Mexico)

Applicable RTOs: MISO

Retail Rate Regulation: All cost of service

SPP imports and exports power, and both increase
in the SMD case with the elimination of pancaked
fees and market inefficiencies. As part of MISO,
parties in SPP can buy and sell across a large area
with minimal transaction costs.

Wholesale prices are projected to decline substan-
tially in the SMD case. Because the region has
cost-of-service retail rates, the cost of wholesale
power affects consumers only through changes in
import costs and profits from export sales. The net
effect in SPP is a slight reduction in retail genera-
tion and transmission rates. The cost of SMD im-
plementation is relatively small, as is the change
in wholesale transmission revenue.
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Table 3.18. SPP Region: Model Results

Projection

Non-SMD SMD
Change from

Non-SMD to SMD

Near
Term

Mid-
Term

Long
Term

Near
Term

Mid-
Term

Long
Term

Near
Term

Mid-
Term

Long
Term

Billion Kilowatthours

Imports . . . . . . . . . . . . . . . . . 3 6 4 8 12 10 5 6 6

Exports . . . . . . . . . . . . . . . . . 6 5 6 11 10 14 6 6 9

Generation . . . . . . . . . . . . . . 204 220 237 205 220 240 1 0 3

Coal . . . . . . . . . . . . . . . . . . 145 150 173 145 150 175 1 0 2

Natural Gas. . . . . . . . . . . . . 44 54 48 44 54 49 0 -1 1

Other. . . . . . . . . . . . . . . . . . 15 16 15 16 16 16 1 1 0

Dollars per Megawatthour

SMD Implementation Cost . . — — — 0.2 0.2 0.2 — — —

Wholesale Prices . . . . . . . . . 32 39 38 30 36 35 -4% -8% -7%

Retail G&T Prices . . . . . . . . . 42 43 43 41 43 42 -1% -1% -1%

Billion Dollars

Consumer G&T Costs. . . . . . 7.9 9.2 9.7 7.8 9.1 9.7 -1% -1% -1%

Near term: annual average, 2005-2010; Mid-term: annual average, 2011-2015; Long term: annual average, 2016-2020.
Notes: All dollar amounts are in real 2002 dollars. Changes are rounded to the nearest billion kilowatthour or nearest whole

percent. Some figures may not add to totals shown due to independent rounding.
Source: POEMS Model scenario outputs.
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Discussion of Regional Impacts

NWPP Region (Washington, Oregon, Idaho,
most of Montana, western South Dakota,
Wyoming, Utah, most of Nevada, and part of
northern California)

Applicable RTOs: RTO West

Retail Rate Regulation: All cost of service

NWPP is a net exporter of power to other regions
in the West. There is a modest increase in exports
and imports in the SMD case when obstacles

to commerce are removed. The generation dis-
placed is oil- or gas-fired; all excess hydroelectric-
ity is exported in both cases.

Market-based wholesale prices fall in the SMD
case. California markets are the main outlets for
NWPP exports, and the wholesale prices in the
two regions tend be to linked.

Federal preference power continues to be sold on a
cost-of-service basis below the indicated competi-
tive wholesale market prices in both cases. There
is little change in utility profits from inter-regional
exports between cases, and consumer generation
prices remain roughly constant. However, the
transmission component of consumer prices
increases slightly in the SMD case, because trans-
mission revenue from wholesale customers out-
side the region is lost when the pancaked
transmission fees are removed. The SMD imple-
mentation costs contribute to the rest of the
increase in consumer generation and transmission
rates.
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Table 3.19. NWPP Region: Model Results

Projection

Non-SMD SMD
Change from

Non-SMD to SMD

Near
Term

Mid-
Term

Long
Term

Near
Term

Mid-
Term

Long
Term

Near
Term

Mid-
Term

Long
Term

Billion Kilowatthours

Imports . . . . . . . . . . . . . . . . . 6 10 11 7 11 12 1 2 2

Exports . . . . . . . . . . . . . . . . . 27 28 34 28 30 36 1 2 2

Generation . . . . . . . . . . . . . . 283 315 351 282 315 351 -1 0 1

Coal . . . . . . . . . . . . . . . . . . 89 95 123 89 95 123 0 0 0

Natural Gas. . . . . . . . . . . . . 43 68 75 42 68 76 -1 0 1

Other. . . . . . . . . . . . . . . . . . 152 153 153 152 152 152 0 -1 0

Dollars per Megawatthour

SMD Implementation Cost . . — — — 0.4 0.4 0.3 — — —

Wholesale Prices . . . . . . . . . 41 42 43 39 41 42 -4% -3% -3%

Retail G&T Prices . . . . . . . . . 38 44 45 38 44 46 1% 1% 1%

Billion Dollars

Consumer G&T Costs. . . . . . 9.2 11.9 13.6 9.3 12.0 13.8 1% 1% 1%

Near term: annual average, 2005-2010; Mid-term: annual average, 2011-2015; Long term: annual average, 2016-2020.
Notes: All dollar amounts are in real 2002 dollars. Changes are rounded to the nearest billion kilowatthour or nearest whole

percent. Some figures may not add to totals shown due to independent rounding.
Source: POEMS Model scenario outputs.
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Discussion of Regional Impacts

RMPA Region (Colorado)

Applicable RTOs: Translink West

Retail Rate Regulation: All cost of service

RMPA is both an import and exporter of power,
but it becomes more of an exporter over time.
RMPA’ s historical trading pattern with AZN con-
tinues over the forecast period.

Wholesale prices are lower in the near term in the
SMD case, then become higher over time. The
reduction of barriers to commerce in the SMD case
means that exports can reach more expensive mar-
kets outside the region.

Consumer prices are based on cost-of-service reg-
ulation. The primary source of increased prices in
the near term is the RTO costs. Over time, revenue
from exports offsets the SMD implementation
costs, and retail generation and transmission
prices are slightly lower in the SMD case.
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Table 3.20. RMPA Region: Model Results

Projection

Non-SMD SMD
Change from

Non-SMD to SMD

Near
Term

Mid-
Term

Long
Term

Near
Term

Mid-
Term

Long
Term

Near
Term

Mid-
Term

Long
Term

Billion Kilowatthours

Imports . . . . . . . . . . . . . . . . . 5 1 2 6 2 3 1 1 1

Exports . . . . . . . . . . . . . . . . . 3 9 9 4 10 10 1 1 1

Generation . . . . . . . . . . . . . . 65 86 94 65 86 94 0 1 0

Coal . . . . . . . . . . . . . . . . . . 50 72 79 50 72 79 0 0 0

Natural Gas. . . . . . . . . . . . . 11 10 10 11 10 10 0 1 0

Other. . . . . . . . . . . . . . . . . . 5 4 4 4 4 5 0 0 1

Dollars per Megawatthour

SMD Implementation Cost . . — — — 0.5 0.4 0.3 — — —

Wholesale Prices . . . . . . . . . 39 38 39 38 39 40 -2% 2% 2%

Retail G&T Prices . . . . . . . . . 44 45 45 44 45 45 1% -1% 0%

Billion Dollars

Consumer G&T Costs. . . . . . 2.7 3.2 3.7 2.7 3.2 3.6 1% -1% 0%

Near term: annual average, 2005-2010; Mid-term: annual average, 2011-2015; Long term: annual average, 2016-2020.
Notes: All dollar amounts are in real 2002 dollars. Changes are rounded to the nearest billion kilowatthour or nearest whole

percent. Some figures may not add to totals shown due to independent rounding.
Source: POEMS Model scenario outputs.
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Discussion of Regional Impacts

AZN Region (southern Nevada, Arizona, most
of New Mexico, and a small area of western
Texas)

Applicable RTOs: WestConnect, RTO West

Retail Rate Regulation: 60 percent competitive;
40 percent cost of service

AZN is a significant power exporter, in part
because it has several large power plants that are
jointly owned by utilities in AZN and California.
This trend is projected to continue in the future,
with the construction of new power plants that
will sell some of their output into the California
market, as the lowest cost option for the combined
AZN-California area. With the reduction in trans-
mission hurdles as a result of SMD, AZN’s exports
increase and wholesale prices in AZN rise.

Roughly 60 percent of retail sales in the AZN
region are based on competitive prices. As a result,
consumer prices rise with the increase in whole-
sale prices. In addition, reduced transmission rev-
enues from wholesale transactions increases
consumer prices by $0.2 to $0.5/MWh. The esti-
mated SMD implementation cost of $0.3/MWh
also contributes to higher prices.
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Table 3.21. AZN Region: Model Results

Projection

Non-SMD SMD
Change from

Non-SMD to SMD

Near
Term

Mid-
Term

Long
Term

Near
Term

Mid-
Term

Long
Term

Near
Term

Mid-
Term

Long
Term

Billion Kilowatthours

Imports . . . . . . . . . . . . . . . . . 2 1 1 3 1 1 2 0 0

Exports . . . . . . . . . . . . . . . . . 39 56 54 60 70 70 21 14 15

Generation . . . . . . . . . . . . . . 160 196 210 179 210 226 20 14 16

Coal . . . . . . . . . . . . . . . . . . 78 118 133 78 118 133 0 0 0

Natural Gas. . . . . . . . . . . . . 37 32 31 56 46 47 20 14 16

Other. . . . . . . . . . . . . . . . . . 46 46 46 46 46 46 0 0 0

Dollars per Megawatthour

SMD Implementation Cost . . — — — 0.3 0.3 0.2 — — —

Wholesale Prices . . . . . . . . . 37 39 38 38 39 39 1% 1% 3%

Retail G&T Prices . . . . . . . . . 50 52 52 52 54 53 3% 3% 3%

Billion Dollars

Consumer G&T Costs. . . . . . 5.6 6.6 7.3 5.7 6.8 7.6 3% 3% 3%

Near term: annual average, 2005-2010; Mid-term: annual average, 2011-2015; Long term: annual average, 2016-2020.
Notes: All dollar amounts are in real 2002 dollars. Changes are rounded to the nearest billion kilowatthour or nearest whole

percent. Some figures may not add to totals shown due to independent rounding.
Source: POEMS Model scenario outputs.
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Discussion of Regional Impacts

CA Region (most of California)

Applicable RTOs: CAISO

Retail Rate Regulation: All competitive

California is currently a major importer of power,
and it is projected to remain so over time in both
cases. In the SMD case, with lower fees and lower
hurdles to trade, California increases its imports,
displacing more expensive gas-fired generation.
The CAISO already has set up many elements of
SMD, and the additional implementation costs are
projected to be small.

The increased ability to trade reduces wholesale
prices in the region. Lower prices flow directly
through to consumers, because the region has
competitive retail rates.10 Although retail custom-
ers may not literally face the fluctuating time-of-
day wholesale prices, their rates will reflect
underlying conditions in wholesale markets.
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Table 3.22. CA Region: Model Results

Projection

Non-SMD SMD
Change from

Non-SMD to SMD

Near
Term

Mid-
Term

Long
Term

Near
Term

Mid-
Term

Long
Term

Near
Term

Mid-
Term

Long
Term

Billion Kilowatthours

Imports . . . . . . . . . . . . . . . . . 57 82 83 76 96 99 18 14 16

Exports . . . . . . . . . . . . . . . . . 0 0 0 0 0 0 0 0 0

Generation . . . . . . . . . . . . . . 223 231 259 204 217 244 -19 -14 -15

Coal . . . . . . . . . . . . . . . . . . 26 26 26 26 26 26 0 0 0

Natural Gas. . . . . . . . . . . . . 96 101 125 78 88 110 -19 -14 -15

Other. . . . . . . . . . . . . . . . . . 101 103 108 101 103 108 0 0 0

Dollars per Megawatthour

SMD Implementation Cost . . — — — 0 0 0 — — —

Wholesale Prices . . . . . . . . . 41 45 45 39 43 43 -4% -4% -4%

Retail G&T Prices . . . . . . . . . 50 55 56 49 54 55 -2% -1% -1%

Billion Dollars

Consumer G&T Costs. . . . . . 12.6 15.5 17.4 12.4 15.3 17.2 -2% -1% -1%

Near term: annual average, 2005-2010; Mid-term: annual average, 2011-2015; Long term: annual average, 2016-2020.
Notes: All dollar amounts are in real 2002 dollars. Changes are rounded to the nearest billion kilowatthour or nearest whole

percent. Some figures may not add to totals shown due to independent rounding.
Source: POEMS Model scenario outputs.
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10This study does not take into consideration the disputed existing long-term contracts in California or the repeal of retail
choice in the State. Attention to all of the special circumstances in each region was not possible in the time available for this study.



Changes in Usage of Transmission
Networks Under SMD

The MAPS model, with its great detail concerning
the existing generation and transmission infra-
structure, enables analysts to understand how
changes in the institutional framework for manag-
ing the Nation’s transmission assets would affect
the usage of those assets, and how those changes
would affect both participants in wholesale mar-
kets and retail electricity consumers. Note: The
MAPS-based results presented below are to be
understood as occurring within the envelope of pro-
jections defined earlier by POEMS. That is, the eco-
nomic benefits projected by MAPS from increased
commerce across certain interfaces are subsumed
within the aggregate results projected by POEMS.

The MAPS Model

GE-MAPSTM (Multi-Area Production Simulation)
is a security-constrained production simulation
program incorporating a detailed transmission
constraints model. The MAPS program provides a
highly granular physical model of all the regions
in the Eastern Interconnection (EI) and the West-
ern Electricity Coordinating Council (WECC) sys-
tem, meaning that it has detailed information on
power plants, transmission lines, and other engi-
neered features of the system’s infrastructure. It
applies a DC representation of an AC power flow
to the transmission system during the program’s
commitment and dispatch routines. With this
basis, the MAPS program simulates operation of
the system, striving for the lowest system-wide
production cost. Each week it finds the low cost
commitment schedule and then runs an hourly
dispatch to optimize plant operations to meet pro-
jected system load.11

Assumed Effect of RTO Formation
on Inter-Regional Transactions

Modeling the Non-SMD case required a represen-
tation of inefficiencies in the existing markets.
This was done through the use of “hurdle rates”
assigned to flows between control areas and
between RTO regions. The hurdle rates represent
the total barrier, or economic hurdle, that must be
overcome before energy will be traded across a
transmission interface. As such, hurdle rates
include both the real costs (such as wheeling

rates) that are in existence and “other factors” that
may inhibit commerce (such as minimum savings
thresholds assigned by power buyers or sellers,
inability to identify all beneficial transactions due
to inadequate information, and difficulty in
arranging transmission access, among others).

The schedule for this study did not permit an
independent determination of hurdle rates for all
the regions of interest. Consequently, we applied
representative hurdle rates previously determined
by GE Power Systems energy Consulting
(GE-PSEC) for regional studies performed in both
the Eastern Interconnection and WECC systems.12

In those studies, effective hurdle rates were calcu-
lated by comparing actual power exchange with
the amount of power exchange that would be
expected to result from optimal operation of the
power system. The optimum transactions were
determined by applying MAPS simulation using
historical loads, resources, and fuel prices. The
resulting transfers between control areas were
compared with the equivalent historical values. In
all cases, the volume of actual inter-regional trans-
actions fell below that predicted for the optimized
system, indicating that barriers to commerce did
exist. To quantify the extent of the barriers, eco-
nomic costs (hurdle rates) were assigned to power
flows between control areas until the projected
interchange matched that observed historically.

In the study of the Northeast it was assumed that
each of the existing RTOs operated as a single con-
trol area, so that we were primarily examining the
flows between the RTOs. In the Southeast the
RTOs are not currently in existence, and so it was
important to look not only at the flows between
regions but also at the flows between control
areas, as illustrated in Figure 3.20. In addition, an
effort was made to match the regional energy pro-
duction by unit type to their corresponding histor-
ical values.

Based on these previous studies we assumed a
$10/MWh hurdle rate between control areas and
RTOs for the commitment of the Eastern Intercon-
nection (EI). A $5/MWh rate was assumed in the
dispatch process. Within the existing RTOs
(ISO-NE, NYISO, and PJM) the hurdle rate was
assumed to be zero, because these regions have
wholesale power markets and do not assess
wheeling charges for intra-RTO transactions.

44 � U.S. Department of Energy � Impacts of FERC’s Proposed Standard Market Design �

11Additional description of MAPS is provided in Appendix B for this report. See U.S. Department of Energy, Appendices to
Impacts of the Federal Energy Regulatory Commission’s Proposal for Standard Market Design (May 2003).

12These studies included work performed by GE-PSEC in the Northeast for the New York ISO and ISO New England, in the
Southeast for SEARUC, and in WECC for a confidential client.



WECC has traditionally had relatively higher lev-
els of wholesale commerce, implying that existing
trade barriers in the West are lower than in the
Eastern Interconnection. (This was confirmed in
an earlier MAPS study.) WECC hurdle rates were
set at $5/MWh and $3/MWh for commitment and
dispatch, respectively. No hurdle rates were
assumed between control areas in the existing Cal-
ifornia ISO.

With the introduction of the RTOs the hurdle rates
between the control areas within an RTO were
eliminated. An entire RTO is assumed to operate
as a single control area with full price transpar-
ency and without intra-regional wheeling charges.
A small hurdle rate is assumed to remain between
the RTOs to represent the residual wheeling and
“seams” issues. The SMD case assumed inter-RTO
hurdle rates of $4/MWh and $2/MWh for commit-
ment and dispatch respectively in both the East-
ern Interconnection and WECC.

SMD and Sensitivity Cases

In the SMD case it was assumed that the formation
of an RTO would result in improved efficiency in
the operation of the transmission lines within the
RTO footprint. Based on estimates from a study
performed in the Northeast (NERTO study) we
assumed an additional 5 percent transfer capacity
on interfaces between all control areas within new
RTOs. The first sensitivity case (SMD w/ 10%T)
assumes that the RTO formation under SMD
would result in increased transmission invest-
ment that would remove any significant bottle-
necks, leading to a 10 percent increase in
transmission capability at limiting interfaces
between control areas. The second sensitivity case
(SMD w/o 5%T) removes the assumption of the 5
percent improvement in transmission capability
between control areas. The third sensitivity case
(SMD w/o GEI) removes the assumption of
improved generator efficiency from the SMD case.
Table 3.23 summarizes the assumptions for the
Non-SMD, SMD, and sensitivity cases.

Impacts of SMD on Transmission
Utilization

The elimination of obstacles to commerce pro-
duces a significant increase in the use of the trans-
mission system. The MAPS model includes tens of
thousands of interconnection points and trans-
mission lines and examines flow limits for thou-
sands of lines under normal and contingency
constraints. To illustrate the effect of SMD on
transmission system usage, MAPS model results
for the Eastern Interconnection and WECC are
summarized below.
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Figure 3.20. Illustration of Inter-Control Area and
Inter-Regional Interfaces

Table 3.23. Assumptions for the MAPS Non-SMD, SMD, and SMD Sensitivity Cases

MAPS
Analysis

Case Region

Hurdle Rates

10%Ta 5%Tb GEIc Years Simulated

Inter-Control Area Inter-Regional

Commitment Dispatch Commitment Dispatch

Non-SMD . . . . . . EI 10 5 10 5 No No No 2005, 2007

WECC 5 3 5 3 No No No 2005, 2007

SMD . . . . . . . . . . EI 0 0 4 2 No Yes Yes 2005, 2007

WECC 0 0 4 2 No Yes Yes 2005, 2007

SMD w/ 10%T . . . EI 0 0 4 2 Yes Yes Yes 2005

WECC 0 0 4 2 Yes Yes Yes 2005

SMD w/o GEI . . . EI 0 0 4 2 No Yes No 2005

WECC 0 0 4 2 No Yes No 2005

SMD w/o 5%T . . . EI 0 0 4 2 No No Yes 2005

WECC 0 0 4 2 No No Yes 2005
a10% improvement on all limiting interfaces.
b5% improvement in inter-control area interface limits.
cGenerator Efficiency Improvements (2% for coal units, 4% for gas-steam units).



Figure 3.21 shows the change in energy flowing
between NERC subregions in 2005. The total
amount of energy exchanged between the subre-
gions in the Eastern Interconnection more than
doubles when the hurdles are reduced in the SMD
case. (As a point of reference, total annual electric-
ity consumption in the Eastern Interconnection is
approximately 2,700 terawatthours [TWh].) For
WECC the corresponding increase is about 30
percent.

Figure 3.22 shows the change in power flows
between all the control areas in both the Eastern
Interconnection and WECC in 2005, including not
only the energy flowing between the NERC subre-
gions but also the interchanges between control
areas within the subregions. In the SMD case, the
total energy transferred increases by about 25
percent.

The following charts illustrate changes in the uti-
lization of specific transmission interfaces under

SMD. Figure 3.23 shows the hourly flow for a year
(2005) across the Southern-Florida interface,
sorted according to the quantity of power trans-
ferred during each hour. In the Non-SMD case the
interface flow is at the limit about 30 percent of
the time. Approximately 10 percent of the time,
the line is projected to be essentially unused. In
the SMD case the line is used at its limit approxi-
mately 70 percent of the time. Also, in the SMD
case, the line is used to some extent in 95 percent
of the hours of the year. Consistent with the
assumptions discussed above, the limit is 5 per-
cent higher in the SMD case. Figure 3.23 demon-
strates that, under SMD, the existing transmission
facility would be used much more productively,
with substantial benefit for wholesale buyers and
the consumers they serve. Projected usage of an
interface at its capacity for such a large fraction of
the year also implies that there may be opportu-
nity for economic investment to increase the inter-
face’s transfer capacity.

Figure 3.23 shows a large increase in energy flows
across the Southern to Florida transmission inter-
face resulting from the introduction of SMD. The
assumed 5 percent increase in the interface limit
contributes only a small amount to the total bene-
fit (13 percent of the total increase in energy flow).
The majority of the increase in energy flow comes
from the removal of obstacles to commerce.

The economic value of the commerce across the
Southern to Florida interface was calculated for
both the Non-SMD and SMD cases by multiplying
the hourly flow times the average spot price at the
receiving end of the interface. The resulting num-
ber is a measure of the value of the delivered
energy. When the operational inefficiencies are
reduced in the SMD case, energy imports increase
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Figure 3.21. EI and WECC Inter-Regional Power
Flows, 2005
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Figure 3.22. EI and WECC Inter-Control Area Power
Flows, 2005
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Southern-Florida Interface, 2005



by 42 percent (Table 3.24). At the same time, spot
prices in Florida drop, in part due to increased
operating efficiencies induced by SMD elsewhere
in Florida. The result is an increase of over $150
million in the value of the energy delivered over
the interface in 2005.

Figure 3.24 shows similar results for the ECAR to
VACAR interface. Here the projected usage level
of the interface changes from full utilization 7 per-
cent of the time to full utilization almost 30 per-
cent of the time. The Non-SMD case shows zero
flow over 30 percent of the time, whereas the SMD
case has essentially no hours when the line is not
in use. Transfers projected in the Non-SMD case
represent only 33 percent of the maximum possi-
ble. The SMD case shows transfers at 76 percent of
the maximum possible. Further, the assumed 5
percent increase in the ECAR-VACAR interface
limit contributes only a small amount (3 percent of
the total increase in energy flow) to the total bene-
fit. The majority of the projected increase in
energy flow comes from removal of barriers to
trade through SMD.

Table 3.25 shows that the primary impact in the
SMD case is on the flows from ECAR to VACAR.
Although there is some projected commerce in the
opposite direction, the flows into VACAR more
than double, and the spot price at the receiving
end drops by more than 25 percent. The total
effect is a projected 78 percent increase in the

value of commerce across the interface (summing
the values for the flows in both directions).

As a final example in the East, Figure 3.25 shows
hourly power flows on the Entergy-SPP interface.
The curve for the Non-SMD case shows minimal
utilization of the interface; the SMD case shows
the interface used to its limit more than 50 percent
of the time and some energy flowing all of the time
in one direction or the other. For this interface,
line usage increases by 80 percent. Table 3.26
shows that, in the SMD case, after summing the
values of the energy flows in both directions, the
projected total value of commerce across the
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Figure 3.24. Power Flows Across the ECAR-VACAR
Interface, 2005

Table 3.24. Power Flows Across the Southern-Florida Interface, 2005

Projection
Non-SMD

Case SMD Case
Difference
Under SMD

Percent
Change

Under SMD

Southern to Florida Energy Flow (Gigawatthours) . . . . . . . . . . . . 16,160 22,942 6,782 42%

Average Receiving End Spot Price (Dollars per Megawatthour) . 38.34 33.61 -4.73 -12%

Value of Delivered Energy (Thousand Dollars) . . . . . . . . . . . . . . 619,551 771,012 151,461 24%

Table 3.25. Power Flows Across the ECAR-VACAR Interface, 2005

Projection
Non-SMD

Case SMD Case
Difference
Under SMD

Percent
Change

Under SMD

VACAR to ECAR

Energy Flow (Gigawatthours) . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 70 61 678%

Average Receiving End Spot Price (Dollars per Megawatthour) . . 32.44 19.71 -12.73 -39%

Value of Delivered Energy (Thousand Dollars) . . . . . . . . . . . . . . . 292 1,380 1,088 373%

ECAR to VACAR

Energy Flow (Gigawatthours) . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7018 16,982 9,964 142%

Average Receiving End Spot Price (Dollars per Megawatthour) . . 32.21 23.72 -8.49 -26%

Value of Delivered Energy (Thousand Dollars) . . . . . . . . . . . . . . . 226,056 402,710 176,654 78%

Total Value of Delivered Energy (Thousand Dollars) 226,348 404,090 177,742 78%



Entergy-SPP interface quadruples, to more than
$75 million.

Turning to the West, Figures 3.26 and 3.27 show
the projected changes in flows over two interfaces,
Arizona-Northwest and Arizona-California. The
increase in transmission usage is not as dramatic
as in the East, because the barriers to commerce
removed by SMD are smaller. Nevertheless, both
charts show increased flows for most hours. Table
3.27 shows that, for the Arizona-Northwest inter-
face, the major effect of the SMD case is to increase
the projected energy flows from Northwest into
Arizona. The energy delivered more than doubles,
and the value of commerce over the interface
increases by a net 70 percent. The spot price in
Arizona increases, due to a substantial increase in
exports from Arizona to California (Table 3.28).
The exports to California are large enough to more
than offset the downward pressure on wholesale
prices associated with the imports from the North-
west. However, Figure 3.27 and Table 3.28 show

also that SMD produces only about a 10 percent
increase in the value of commerce over the Ari-
zona-California interface, because that interface is
already heavily used in the Non-SMD case.
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Table 3.26. Power Flows Across the Entergy-SPP Interface, 2005

Projection
Non-SMD

Case SMD Case
Difference
Under SMD

Percent
Change

Under SMD

Entergy to SPP
Energy Flow (Gigawatthours) . . . . . . . . . . . . . . . . . . . . . . . . . . . . 167 2,036 1,869 1,119%

Average Receiving End Spot Price (Dollars per Megawatthour) . . 32.63 30.88 -1.75 -5%

Value of Delivered Energy (Thousand Dollars) . . . . . . . . . . . . . . . 5,449 62,871 57,422 1,054%

SPP to Entergy
Energy Flow (Gigawatthours) . . . . . . . . . . . . . . . . . . . . . . . . . . . . 480 1,987 1,507 314%

Average Receiving End Spot Price (Dollars per Megawatthour) . . 28.98 16.79 -12.19 -42%

Value of Delivered Energy (Thousand Dollars) . . . . . . . . . . . . . . . 13,912 33,357 19,445 140%

Total Value of Delivered Energy (Thousand Dollars) 19,361 96,228 76,867 397%
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Figure 3.25. Power Flows Across the Entergy-SPP
Interface, 2005
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Figure 3.26. Power Flows Across the
Arizona-Northwest Interface, 2005
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Figure 3.27. Power Flows Across the
Arizona-California Interface, 2005



Sensitivity Cases

Figures 3.28 and 3.29 show projected energy flows
between NERC subregions and between control
areas in 2005 for the entire United States in the
five cases used in this analysis. Although there is
some slight variation between the SMD case and

the sensitivity cases as a result of the different
assumptions about transmission capability and
generator efficiency, most of the projected in-
crease in electricity transfers results from the
reduction of trade barriers.
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Table 3.27. Power Flows Across the Arizona-Northwest Interface, 2005

Projection
Non-SMD

Case SMD Case
Difference
Under SMD

Percent
Change

Under SMD

Arizona to Northwest

Energy Flow (Gigawatthours) . . . . . . . . . . . . . . . . . . . . . . . . . . . . 571 683 112 20%

Average Receiving End Spot Price (Dollars per Megawatthour) . . 36.23 35.93 -0.3 -1%

Value of Delivered Energy (Thousand Dollars) . . . . . . . . . . . . . . . 20,686 24,543 3,857 19%

Northwest to Arizona

Energy Flow (Gigawatthours) . . . . . . . . . . . . . . . . . . . . . . . . . . . . 670 1,423 753 112%

Average Receiving End Spot Price (Dollars per Megawatthour) . . 27.96 29.8 1.84 7%

Value of Delivered Energy (Thousand Dollars) . . . . . . . . . . . . . . . 18,731 42,410 23,679 126%

Total Value of Delivered Energy (Thousand Dollars) 39,417 66,953 27,563 70%

Table 3.28. Power Flows Across the Arizona-California Interface, 2005

Projection
Non-SMD

Case SMD Case
Difference
Under SMD

Percent
Change

Under SMD

Arizona to California Energy Flow (Gigawatthours) . . . . . . . . . . . 50,027 55,714 5,687 11%

Average Receiving End Spot Price (Dollars per Megawatthour) . 33.56 33.51 0.05 0%

Value of Delivered Energy (Thousand Dollars) . . . . . . . . . . . . . . 1,678,868 1,866,813 187,945 11%
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Figure 3.28. Comparison of Inter-Control Area
Power Flows in Five Cases, 2005
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Figure 3.29. Comparison of Inter-Regional Power
Flows in Five Cases, 2005





4. Estimating the Impacts of SMD:
Qualitative Analysis

This chapter discusses several categories of
impacts that are not suited to exploration using
the MAPS and POEMS models, at least within the
time and budget limitations of this analysis.

Impacts on the Reasonableness of
Electricity Prices and Potential

Need for Market Power Mitigation

SMD and the Potential for Recurrence of
California-Like Conditions

From mid-2000 to mid-2001, California experi-
enced electricity shortages and unprecedented
high prices in wholesale electricity markets. The
electricity shortages led to some rolling blackouts
and to serious economic harm to a substantial
number of wholesale and retail market
participants.

There are two leading interpretations of the root
causes of the California experience. The first is
that the high wholesale electricity prices were
caused by scarcity of bulk power as a commodity.
This is the “Perfect Storm” interpretation, which
maintains that a combination of conditions came
together to create unprecedented scarcity, result-
ing in unprecedented high prices. The second
interpretation is that market scarcity was impor-
tant, and that suppliers were able to leverage that
scarcity by exercising market power in the dys-
functional California spot markets. This “market
power” interpretation maintains that market
manipulation contributed significantly to the Cal-
ifornia disruption.

The two views are not mutually exclusive, and
both are dependent on the premise that underly-
ing scarcity plagued California and the broader
Western market during the 2000-2001 period. The
scarcity resulted from many factors, including a
relative lack of building new generation capacity
in the preceding 10 years, a poor hydro year that
limited hydroelectric production, a dysfunctional

spot market that was encumbered by inefficient
and restrictive rules, a California State restructur-
ing decision to rely on energy markets alone
without any sort of planned generation reserve
requirement, and perhaps most importantly a reg-
ulatory rule that inhibited the California utilities
from buying power in advance of the daily spot
market. Given that the State’s three large inves-
tor-owned utilities previously had divested about
half of their generating capacity as part of the
State’s restructuring program, this meant that the
utilities were forced to buy substantial amounts of
power from the short-term spot markets—for the
most part without the benefit of hedging through
long-term contracts.

The SMD proposal seeks to address the scarcity
problem preemptively in several ways:

� Regional resource adequacy requirements.
FERC proposed to work with the States to estab-
lish minimum requirements and to create
regional markets for reserve capacity or the
demand-side equivalent. Creation of such mar-
kets would aid reliance on long-term contracts
and minimize over-dependence on short-term
spot markets. As long as these basic concerns
are met, it appears that FERC is prepared to
leave the details to the States. However, where
RTOs span several States, significant and effec-
tive interstate cooperation would be required.

� Regional transmission planning. Inadequate
transmission resources can contribute to or
exacerbate an underlying scarcity of regional
generation capacity. SMD addresses this by
assigning responsibility for coordination of
regional transmission planning to the RTO. Fur-
ther, “regional transmission planning” is a
shorthand term for resolving a cluster of inter-
active planning issues, including guidelines for
siting new generation and economically effi-
cient use of alternatives to new transmission
lines, such as distributed generation, energy
efficiency, demand response programs, and
improved real-time grid management. Here too,
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RTOs would have to work with the States, and
the States would have to work with each other,
in the development of workable regional
requirements and procedures. FERC, it appears,
would give the RTOs substantial latitude to
work with the States in this area.

� Facilitation of Grid-Related Investment. FERC
clearly intends for RTOs to be proactive, and to
be proactive itself, in facilitating investment to
meet needs identified in RTO transmission
expansion plans. Here again it is important to
realize that “transmission expansion plan” is a
shorthand term for transmission lines and a
wide array of technological and market-related
alternatives to such lines. One of the responsi-
bilities of the RTO would be to foster fair
and open competition between all feasible
alternatives.

� Facilitation of Demand Response Capability.
Although demand response has arguably been
addressed in the preceding paragraphs, espe-
cially “regional resource adequacy require-
ments” and “regional transmission planning,” it
is sufficiently important here to merit explicit
mention as an antidote to scarcity of generation
capacity.

Market Monitoring and Mitigation of
Market Power

FERC proposes to require each RTO to establish a
market monitoring and market power mitigation
program. These requirements are based on sub-
stantial experience with similar programs that
have been instituted by PJM, the New York ISO,
and ISO-New England. Those programs have good
and proven track records. They include several
safeguards:

� Close, daily monitoring of the region’s day-
ahead and real-time markets by an independent
party

� Reliability Must Run (RMR) agreements for
individual generating units that have localized
market power

� A safety net price cap of $1,000 per MWh

� A regional resource adequacy requirement

� The potential to adjust a generator’s bid down-
ward automatically if it is out of line with its
historical bidding behavior.

The monitoring and mitigation proposed under
SMD are easier to implement in an organized
regional short-term market administered by an
RTO (or ITP) than they would be in the less struc-
tured bilateral short-term markets that character-
ize much of the industry today. The information
on bids and transparent prices is available to the
RTO monitor on a real-time basis. The RTO moni-
tor would be able to detect and respond to unusual
pricing and bidding behavior much more quickly
than would be possible in a bilateral market. A
potential disadvantage of the bid-cap components
of FERC’s proposal is that if they are overused they
may suppress prices, especially at the time of peak
demand, and thereby create a disincentive for
needed investment in generation. This is always a
concern in any regulatory price cap program.
FERC appears to be aware of the problem and rec-
ognizes the need to maintain a balance between
reasonable consumer prices and wholesale prices
that are adequate to attract investment in new
generation.

Summary Regarding Market Power

The ability and incentive to exercise market power
should not increase under SMD as long as two
SMD conditions are met: (1) an adequate infra-
structure (generation, transmission, and demand-
side resources) is maintained at the regional level;
and (2) capabilities for effective regional market
monitoring and market power mitigation are
established and diligently applied. The independ-
ent regional market monitor could recommend
tougher measures to FERC if needed.

Impacts on Energy Infrastructure
Development and Investor

Confidence

In its directions to DOE concerning this study,
Congress asked for an analysis of the “impacts on
energy infrastructure development and investor
confidence.” In interpreting this language, DOE
has focused on how the SMD rulemaking might
affect perceptions as to the uncertainties and risks
of financing projects that would improve the
Nation’s electricity infrastructure. Although the
SMD rulemaking would have some implications
for infrastructure development, after the Commis-
sion issued its SMD NOPR it initiated a separate
rulemaking, “Proposed Pricing Policy for Efficient
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Operation and Expansion of Transmission Grid”
(Docket No. PL03-1-000), to address issues related
to whether incentives are needed to ensure trans-
mission-related investment.1 Further, some of the
comments filed in response to SMD suggested that
FERC consider regulatory approaches used in
other countries to ensure the adequacy of infra-
structure investment. We have concluded that
analysis of such alternative regulatory approaches
is beyond the scope of this study, particularly
given that FERC has opened a separate docket on
the subject.

Background

As discussed in DOE’s National Transmission Grid
Study, the creation of wholesale electric markets
has enabled market participants to address the
need for new generating capacity adequately in
most parts of the country. NERC forecasts that
generation capacity will increase by almost 20 per-
cent over the next decade, a rate comparable to the
expected increase in U.S. demand for electricity.
U.S. investment in transmission facilities, how-
ever, has been decreasing. From 1975 to 2000, new
transmission investment declined at a constant-
dollar rate of $117 million per year, and there is
growing evidence that the U.S. transmission sys-
tem is in urgent need of modernization. Shortfalls
in transmission investment have led to increased
congestion, which has hindered the access of elec-
tricity customers to more distant and competitive
supply choices. The National Transmission Grid
Study points to a lack of regional institutions, a
lack of clarity in regulatory policy on transmission
issues, and problems associated with State-by-
State siting approval processes as some of the key
barriers to greater investment in transmission
facilities.

Since the latter months of 2001, investor confi-
dence in the electricity industry has fallen
sharply. According to a recent statement by
Merrill Lynch and Co., Inc., for example, the top
twenty utilities had a negative cash flow of $10 bil-
lion in 2002.2 Some of the reasons most frequently
cited for the flight by investors from the electricity
industry are a widespread perception of regulatory
uncertainty, the California electricity disruption

of 2000-2001, the collapse of Enron in December
2001, allegations of improper trading practices,
the deteriorating financial health of many electric-
ity suppliers and marketers, and the current over-
supply of generation capacity.

According to FERC’s NOPR, SMD is intended
among other things to help restore investor confi-
dence and encourage investment in transmission
and generation infrastructure. The mechanisms
proposed are the provisions for locational
marginal pricing, a regional transmission plan-
ning process, resource adequacy requirements,
and greater clarity on transmission investment
incentives.

Locational marginal prices that result from the
spot markets operated by an RTO would signal to
all market participants the value of additional sup-
ply and demand response at particular locations.
Based on these prices over time, market partici-
pants would be able to decide whether additional
investment—in transmission or generation facili-
ties or demand response—is warranted. The pro-
posed SMD rule also would provide that those
who decide to go forward with infrastructure
investments would receive financial rights (CRRs)
from the relevant RTO if certain conditions are
met:

If an entity pays to construct new generation or
transmission facilities that add transfer capability,
and the costs are not rolled in, the entity would
receive the Congestion Revenue Rights associated
with the new transfer capability.3

Because “the price signals alone may not guaran-
tee sufficient investment,”4 however, FERC also
proposes to require a regional transmission plan-
ning and expansion process as a backstop for
ensuring that needed infrastructure construction
is undertaken. FERC calls for the creation of re-
gional State committees to identify the beneficia-
ries of a proposed expansion and how costs for
that expansion should be recovered. Through the
proposed rule’s transmission pricing policy, FERC
seeks to ensure transmission owners the opportu-
nity to recover their revenue requirements and to
provide incentives for transmission expansions.
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FERC also asserted that a resource adequacy
requirement is needed to ensure adequate infra-
structure investment:

Most resources take years to develop and spot
market prices alone may not signal the need to
begin development of new resources in time to
avert a shortage. Moreover, spot market prices that
are subject to mitigation measures may not pro-
duce an adequate level of infrastructure invest-
ment even after a shortage occurs. Further, as long
as regional resources are made available to all
regional load-serving entities and their customers
during a shortage, such entities have the incentive
to lower their supply costs by depending on the
resource development investments of others, a
strategy that leads to systematic under-investment
in infrastructure by all load-serving entities in the
region.5

The resource adequacy requirement would cause
electricity retailers to rely to a considerable extent
on long-term contracts with suppliers, if they do
not already do so. From the supplier’s perspective,
such contracts establish a stable income stream
over time and help potential investors in electric-
ity infrastructure obtain financing.

Reactions to FERC’s SMD Proposal

Would FERC’s proposed rule work as intended to
help restore investor confidence and encourage
infrastructure investment? Few commenters on
the proposed rule addressed this question directly
or provided an unequivocal answer. Some
commenters foresee a positive impact from LMP
but voice concerns about other potentially nega-
tive aspects of SMD. John D. Chandley and Wil-
liam W. Hogan state in their Initial Comments:

The incentives from locational pricing provide a
natural market stimulus to sustain generation and
demand-side investments. In addition, the cre-
ation and award of financial transmission rights—
called Congestion Revenue Rights (CRRs)—pro-
vide further opportunities and incentives for
market participants to undertake transmission
expansion. Participant funding can then become a

primary mechanism to support new transmission
investments, while license plate rates would be
used to recover the revenue requirements of the
existing grid. Any needed investments that the
market failed to pursue would have their costs
assigned to beneficiaries or else rolled into license
plate rates . . . .

The Commission must move forward with the
core elements of SMD. The electricity system
requires an [RTO’s] visible but unbiased hand to
coordinate the markets and assure reliability.
Equally important, the present condition of the
industry and the pervasive uncertainty this cre-
ates for investors require firm resolve to put the
critical institutions in place at the earliest practi-
cal date. Moving forward will clarify the industry’s
emerging structure and make transparent the
incentives for investment.6

Morgan Stanley Capital Group, Inc., states:

If LMP signals are allowed to function without
interference, they should provide sufficiently
strong economic incentives to ensure both short-
and long-term reliability. The locational prices
will indicate where there is congestion or insuffi-
cient generation, and thus will inform the market
where new investment is needed. LMP will also
provide the price signals necessary to encourage
such investment. Implementing market rules for
resource adequacy that attempt to replicate LMP
outcomes while changing market economics are
neither practically nor economically justified.7

Chandley and Hogan, echoing Morgan Stanley,
found the proposed rule’s resource adequacy
requirement to be “problematic.”8 Uncertainty
regarding the extent to which FERC would require
rolled-in versus “participant funding”9 for new
transmission investments was also a source of
concern for some commenters. The Western Busi-
ness Roundtable said:

WBRT strongly opposes a participant funding
approach, which does not spread cost recovery
across a broad spectrum of beneficiaries. We
believe that such a scheme would actually act as
an investment disincentive that will not only halt
much needed transmission system upgrades, but
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also slow new power generation development,
whether it be conventional or renewable.10

Summary Regarding Investor
Confidence and Infrastructure
Development

The proposed SMD rule would have a positive
impact on investor confidence and infrastructure
development. The proposed rule’s requirement for
locational marginal pricing would provide better
price signals, which would in turn give investors
more confidence in making decisions on where to
locate generation or transmission facilities. The
proposed rule’s requirement that transmission ser-
vices be managed by an RTO that would coordi-
nate preparation of a regional plan for new
grid-related investments, through an open process
and in consultation with regional State commit-
tees, would boost confidence in the viability of the
recommended investments. FERC’s willingness to
allow regions to set policies for allocating the costs
of infrastructure investments and resource ade-
quacy is expected to reduce uncertainties that
might undermine investor confidence.

The potential extent of the proposed rule’s
positive effect, however, is unclear. Investor confi-
dence and the level of investment in new infra-
structure are affected by many factors, and the
impacts of other forces outside SMD may still out-
weigh the positive effect of the proposed rule.

Impacts on Security and
Reliability of Generation and
Transmission Infrastructure

This section assesses the impacts of the eight
major components of SMD11 on the reliability of
the Nation’s electric system. Overall, the U.S. elec-
tric system is very reliable today and would con-
tinue to be reliable under SMD. As summarized in
Table 4.1 below, SMD is not likely to have adverse
effects on reliability and is likely to have several
positive effects.

Background on Reliability

Reliability has three important aspects: (1) genera-
tion, transmission, and distribution adequacy; (2)
transmission security; and (3) the physical and
cyber security of the electric system:

� Generation, transmission and distribution ade-
quacy: The ability of the electric system to sup-
ply the aggregate electric power and energy
requirements of customers at all times.

� Transmission security: The ability of the electric
system to withstand sudden disturbances and
remain operational.

� Physical and cyber security: The resilience of
the electric system against deliberate physical
and/or cyber attacks.
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Table 4.1. SMD Impacts on Reliability

SMD Provision
Generation, Transmission,
and Distribution Adequacy

Transmission
Security

Physical and
Cyber Security

Independent Grid Operator . . . . . . . . . . . . . . . . . . No impact Improvement Improvement

Long-Term Bilateral Contract Market . . . . . . . . . . No impact No impact No impact

Voluntary Short-Term Spot Market with
Transparent Prices . . . . . . . . . . . . . . . . . . . . . . . . No impact No impact No impact

Regional Transmission Planning. . . . . . . . . . . . . . Improvement No impact No impact

Locational Price Signals . . . . . . . . . . . . . . . . . . . . Improvement No impact No impact

Tradable Transmission Rights . . . . . . . . . . . . . . . No impact No impact No impact

Market Power Mitigation . . . . . . . . . . . . . . . . . . . . No impact No impact No impact

Regional Resource Adequacy Requirements . . . . No impact No impact No impact

10WBRT Comments on the Federal Energy Regulatory Commission’s Proposed “Standard Market Design” Rulemaking
(November 15, 2002), p. 3.

11See pages 5-7 in Chapter 1 for a discussion of the eight components.



The electric system is a critical national infra-
structure. Its reliable operation is necessary for
efficient delivery of energy and electricity ser-
vices. A less reliable electric system would add to
the cost of electricity for consumers, and reduced
reliability could have devastating impacts on pub-
lic safety and national security. Even small
changes, positive or negative, in electric reliability
would have significant economic effects.12

Because electricity cannot be stored economically
in large amounts, the electric system must be able
to generate and deliver power instantaneously to
customers when and where needed. Also, the sys-
tem must always have sufficient reserves available
to enable its operators to continue serving con-
sumers’ needs without interruption when there is
an unanticipated failure of a generator or other
equipment. To ensure the system’s reliability,
electric system operators must constantly monitor
and adjust the system to keep it running within
predetermined limits.

The vast majority (over 80 percent) of power out-
ages result from a failure in the electric distribu-
tion system. Most are small and localized.
Transmission system outages affect broader areas
and occasionally spread to large regions of the
Nation, as happened in the West in 1996. On rare
occasions, power outages occur as a result of inad-
equate generation and power delivery capacity.
This type of outage, frequently referred to as a
“rolling blackout,” occurs when electric system
operators purposely interrupt power delivery to a
group of customers in order to reduce demand
until it matches available resources. Parts of Cali-
fornia and Nevada experienced outages of this
type in 2000-2001. Unless there is extensive dam-
age to equipment, as sometimes happens as a
result of severe storms, outages are generally
short-lived, less than 12 hours in duration. On the
other hand, a coordinated physical and/or cyber
attack on the electric system could result in dam-
age to critical equipment that could lead to a
wide-area outage of longer duration.

The demands on the Nation’s transmission and
distribution systems have increased substantially
while investment in transmission facilities has

declined steadily. Electricity demand has grown at
an annual rate of 2 to 3 percent while annual
investment in transmission has decreased by 50
percent over the past 25 years.13 Other factors are
also contributing to increased stress on transmis-
sion and distribution systems. Distribution sys-
tems in many older cities are aging and in need of
major maintenance or upgrades. While wholesale
electricity commerce has led to customer savings
of $13 billion annually,14 the dramatic increase in
regional and interregional commerce has also
increased stresses on the transmission system.
Many are concerned that, without corrective mea-
sures, these trends will degrade the reliability of
electric service.

Components of SMD With Little or No
Impact on Electric System Reliability

For reasons discussed below, DOE concludes that
five of the eight major SMD components—long-
term bilateral contracts, voluntary short-term spot
markets, tradable transmission rights, market
power mitigation, and regional resource require-
ments—would have little or no impact on electric
reliability.

Long-Term Bilateral Contracts and Voluntary15

Short-Term Spot Markets

Most load-serving entities today acquire most of
their electric power through long-term contracts
(if they do not own generation resources) or a
combination of long-term contracts and self-
generation (if they are part of a traditional verti-
cally integrated utility). Short-term spot markets
are used to make adjustments in resources to
match changes in near-term load forecasts. This
approach to ensuring adequate resources to serve
electric loads has proved reliable. The turmoil in
California in 2000-2001 demonstrated that reli-
ance on short-term spot markets for most of a util-
ity’s resources can contribute to inadequacy of
regional generation reserves and electricity short-
ages. Participants in the California market now
rely principally on long-term contracts, and utili-
ties have been able to meet load requirements.
However, the balance in a region between long-
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term contracts and spot market transactions is
likely to be determined by factors outside SMD.

Market Power Mitigation

SMD’s market power mitigation provisions are
designed to address potential horizontal market
power problems. If SMD did not include these
provisions, there would be greater risk that a gen-
eration supplier could induce or contribute to a
regional or local electricity supply shortage in an
attempt to raise electricity prices, and degrade
reliability in the process. To the extent that these
provisions in SMD are successful in limiting the
exercise of market power, there would be little or
no net effect on reliability.

Tradable Transmission Rights

Tradable transmission rights—or CRRs—are
financial rights that provide those who currently
own physical rights to the use of transmission
facilities or who invest in new transmission facili-
ties across transmission bottlenecks a means of
securing the value of that ownership. Some parties
have suggested that holders of CRRs may have an
incentive to avoid building new transmission
facilities that would improve transfer capabilities.
However, apart from a small amount of merchant
transmission capacity, transmission facilities will
still be subject to cost-of-service regulation under
SMD. For non-merchant transmission capacity,
this means that revenue from CRRs would be cred-
ited against the revenue requirement previously
established for a transmission facility. Thus,even
if the market value of CRRs for transmission in a
particular area were to go up sharply, that would
not create an incentive for a transmission owner
who held such CRRs to avoid new investment that
would ease congestion in the area, and reliability
would not be affected.

Regional Resource Adequacy Requirements

The proposal in SMD for minimum reserves
would be likely to aid the creation of capacity mar-
kets and enable development of facilities or pro-
grams needed to meet peak loads. In a regulated
environment, the costs of peaking facilities are
recovered by inclusion in a utility’s rate base. In a
competitive environment, peaking facilities (or
non-generation alternatives) that are needed to
ensure reliability might not be economically feasi-
ble if based only on payments for a few hours of
operation per year. In either case, there would be

no impact on reliability as long as the reserve
requirements were met. As discussed below,
enhanced demand response may enable compli-
ance with resource adequacy requirements at sig-
nificant savings to consumers (see “Potential
Benefits of Enhanced Demand Response,” page
65).

Components of SMD Resulting in
Improvements to Electric System
Reliability

DOE believes that the remaining three major com-
ponents of SMD would be likely to improve reli-
ability, for the reasons explained below.

Independent (Regional) Grid Operators

Independent (regional) grid operators improve
transmission and physical and cyber security by:

� Providing system operators with visibility over
a larger portion of the transmission system so
that operators can better understand the nature
of a system disturbance and respond more
quickly and effectively;

� Giving operators control over more resources in
order to coordinate a more efficient response to
a disturbance;

� Allowing operators to see patterns of failure that
may be indicative of a coordinated attack on the
electric system; and

� Providing operators the ability to better coordi-
nate operations with transmission maintenance
activities.

The cascading power outage in the West on
August 10, 1996, provides a good example of how
an independent regional grid operator might have
helped control the spread of a disturbance. This
outage began with a series of transmission line
failures in the vicinity of Portland, Oregon,over
the course of several hours and eventually
expanded to interrupt electric service to 7.5 mil-
lion customers throughout the western grid. A key
factor contributing to the spread of the outage
beyond the Bonneville Power Administration’s
electric system was that controllers of adjacent
electric systems were not aware of the problems
being experienced by Bonneville and therefore
were not able to configure their systems to inhibit
the spread of the outage.16
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One aspect of regional-scale transmission opera-
tions is that it enables the system operators to
increase the load on the system while staying
within the industry’s reliability limits. To be pre-
pared for unforeseeable system conditions, opera-
tors incorporate reserves into real-time operating
limits. Under SMD, operators’ regional perspec-
tive would give them increased knowledge of
actual grid conditions and enable them to reduce
safely the level of reserves required. While this
would lead to increased loading of the transmis-
sion system, it would not result in degradation of
transmission security as long as the system is
operated within the reliability limits.

Regional Transmission Planning

A regional approach to transmission planning and
related planning issues would improve the ade-
quacy of generation, transmission and distribu-
tion by:

� Providing a coordinated regional approach to
planning for the solution of adequacy problems;

� Providing planners with a greater number of
options, including out-of-local-area actions, to
solve local adequacy issues;

� Improving coordination among State and
regional resource agencies, which should result
in an increase in investments to relieve trans-
mission bottlenecks; and

� Providing planners with improved access to
non-transmission resource alternatives—such
as strategically located energy efficiency,
demand response,and distributed generation
resources17—to remove transmission bottle-
necks and stress on distribution grids.

Locational Marginal Pricing (LMP)

LMP is likely to lead to improvements in genera-
tion, transmission and distribution adequacy by:

� Encouraging improved generator availability
and efficiency,18 which should improve ade-
quacy in the short term;

� Providing economic signals over the long term
to generators to locate new energy resources on

the load side of bottlenecks, thereby freeing up
transmission resources; and

� Providing signals to potential developers of new
transmission capacity (or functional substi-
tutes) concerning the location, duration, and
severity of transmission congestion.

The LMP component of SMD should not adversely
affect system security. In the parts of the Eastern
Interconnection not managed by RTOs, system
operators avoid real-time transmission conditions
that would exceed reliability limits and threaten
system security through transmission line loading
relief (TLR) procedures. Using TLR, operators cur-
tail scheduled transactions that could lead to
transmission line overloads. Under SMD, these
procedures would be replaced by LMP, which
would both maintain reliability and limit conges-
tion in a manner that is more efficient economi-
cally than TLR. It is important to note that the
level of congestion in the transmission system
does not affect system security as long as the sys-
tem is operated within reliability limits.

Impacts on State Regulation of
Electric Utilities

In its proposed SMD regulation, FERC states that it
does not intend “to interfere with the legitimate
concerns of state regulatory authorities,” and that
it seeks “to formally involve state representatives
in the decision-making processes of regional enti-
ties.”19 The Commission also explicitly recognizes
“the need to permit parties to continue to rely on
existing contracts and scheduling practices,
including those involving hydroelectric power,
and these are fully accommodated under Standard
Market Design.”20

The SMD proposal would nevertheless have a
variety of impacts on States and State regulation of
electric utilities. Six of SMD’s major components
would have some impact on State regulation.
They are: an independent grid operator, market
power mitigation, regional resource adequacy
requirements, regional planning, locational price
signals, and tradable transmission rights.
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Independent Grid Operator and Service
to Retail Customers

FERC says in the proposed SMD rule that to
remedy existing opportunities for undue discrimi-
nation in favor of generation owned by a transmis-
sion owner or an affiliate of such owner,

. . . we propose to place all transmission customers
under the same set of rules. We propose to place
transmission service for bundled retail customers
under the same terms and conditions of service as
wholesale transmission service. To accomplish
this we propose to revise the existing pro forma
tariff to remove provisions that grant preferential
treatment to transmission service for bundled
retail customers . . . . We also propose that . . . only
Independent Transmission Providers would oper-
ate Commission-jurisdictional facilities. This
requirement will apply whether or not the public
utility that owns, controls or operates interstate
transmission facilities has joined an RTO.21

Note that FERC refers above to the “terms and con-
ditions” of service, but not to transmission rates.
FERC sought comment on whether the Commis-
sion should allow different rates for wholesale and
bundled retail customers:

[T]he question arises as to whether different
charges for transmission service for wholesale and
bundled retail customers should be permitted.
Allowing different rates for wholesale and bun-
dled retail customers could lead to undue discrim-
ination if the rate setting policies of the state and
the Commission differ significantly. The Commis-
sion seeks comment on whether all customers
should be charged the same transmission rate
either upon implementation of Standard Market
Design or after a reasonable transition period of
four years.22

Recent public statements by Chairman Wood indi-
cate that the Commission now intends to allow
wholesale transmission rates and the transmission
portion of bundled retail rates to differ.23 The
NOPR explains a procedure FERC has used in this
regard:

When a vertically integrated utility joins a regional
organization such as an ISO or RTO, the Commis-
sion has required that the utility execute a service

agreement under the regional transmission pro-
vider’s transmission tariff. For instance, the Com-
mission required the vertically integrated utilities
in GridSouth to execute a service agreement under
the GridSouth transmission tariff, thus ensuring
that these utilities would take service for their
bundled retail load under the same terms and con-
ditions as all other users of the grid.

With respect to whether the GridSouth transmis-
sion charge should be applied to the bundled retail
load, the Commission permitted the utilities to
pay the transmission portion of the bundled retail
rate, but required that the service agreement
explicitly state the rate to be charged. The Com-
mission added that having vertically integrated
utilities pay GridSouth for transmission to serve
their bundled retail customers does not make
those utilities’ retail rates subject to our jurisdic-
tion. Rather, the Commission stated its willing-
ness to accommodate the utilities paying
GridSouth a transmission rate equal to the trans-
mission component of their bundled retail rates,
as long as the price is clearly stated, reduced to
writing in contracts with GridSouth, and is not
accomplished by omission.24

Requiring an independent transmission provider
and requiring that transmission service for retail
customers be provided under the same non-price
terms and conditions as for wholesale customers
would not eliminate the ability of regulators in
States without retail choice programs to provide
preferential treatment to “native load.”25 State reg-
ulators could continue to direct that certain gener-
ation and transmission facilities be used for the
benefit of native load before other customers are
served.

Market Power Mitigation, Regional
Resource Adequacy Requirements, and
Regional Transmission Planning

Although the proposed SMD rule projects a role
for RTOs in areas formerly exclusive to the States,
the rule also proposes to “establish a formal role
for state representatives to participate on an ongo-
ing basis in the decision-making process of these
organizations.”26 FERC proposed that each RTO
would have a Regional State Advisory Committee
(RSAC) designed to provide the RTO, market
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participants, and FERC with a consensus view
from States in the geographical footprint of the
RTO.

Market Power Mitigation

Many States are working with an existing ISO or
RTO that either has or will have a market monitor-
ing function. Most States are strongly in favor of
requiring market mitigation and monitoring. The
disagreements or suggestions from States are with
the particulars of FERC’s proposed monitoring
and mitigation plan as outlined in the NOPR.

In the SMD NOPR, FERC proposes that the market
monitor would report directly to FERC and the
independent governing board of the RTO. FERC
also indicates that the market monitor would be
accountable only to the Commission and the gov-
erning board, but that it would share its analyses
and reports with the management of the RTO and
the RSAC. States have noted that being account-
able and having an advisory role are not the same,
and have proposed a more significant State role in
the monitoring and mitigation process. This
would include a more expanded role in the selec-
tion and review of the market monitor, access to
the monitor’s reports and communications with
FERC and the RTO management, and access to
data.

Many States with retail access have assigned staff
or created staff subdivisions with monitoring
responsibilities. The staff’s primary functions may
include collecting data on retail market activity,
preparing reports and presentation for internal
commission use and for public information, track-
ing wholesale market activity, and analyzing mar-
ket developments and how they may affect their
State or region. Some States have expressed an
interest in having the State commission’s monitor-
ing unit be allowed to coordinate with the RTOs or
the RTOs’ monitoring and mitigation units. Some
have also suggested that the RTO monitoring units
should coordinate with each other as well.

An important issue for States is that they, in addi-
tion to FERC and the market monitors, have access
to market data collected and the analyses the mar-
ket monitors conduct. This has raised the issue of
the proprietary nature of some of the data and
market participants’ concern with disclosure of
information of potential use to competitors or
potential competitors. In a regulated environment,

access to data was a less sensitive subject, because
the parties were not in direct competition and
much of the information collected by Federal and
State agencies was made public. States have
argued that information can be shared with FERC
and others in a manner that will protect sensitive
data by means of nondisclosure agreements and
the release of time-sensitive information after a
reasonable amount of time.

FERC has proposed that the market monitoring
unit would be autonomous of the RTO’s manage-
ment and market participants, and would report
directly to FERC and the independent governing
board of the RTO. This has raised the issue of the
independence of the market monitor from the
RTO and market participants. Since the monitor
reports to and is funded by the RTO, the RTO
could have some control over the type of analyses
conducted and, perhaps, the results. Some States
have suggested that the monitoring units should
be accountable only to FERC (and some would add
the States as well), and not to the RTO governing
boards, in order to maintain their independence
and impartiality. Some States have also suggested
that there be some kind of review process of the
monitoring unit’s work for quality assurance and
as a means to develop “best practices” among the
monitors.

Regional Resource Adequacy Requirements

FERC’s proposed SMD rule includes procedures to
ensure, on a long-term regional basis, the ade-
quacy of generation and demand-side resources.
FERC proposes that an RTO “must forecast the
future demand for its area, facilitate determination
of an adequate level of future regional resources
by a Regional State Advisory Committee, and
assign each load-serving entity in its area a share
of the needed future resources based on the ratio
of its load to the regional level.”27 The proposed
rule states that this requirement is designed to
complement rather than replace existing State
resource adequacy programs:

A vertically integrated utility satisfying a current
state resource requirement that equals or exceeds
its share of the resource adequacy requirement
would not have to do anything more. For those
states that have retail choice programs in which
retail customers or their suppliers buy power from
a multi-state region, we intend this approach to
provide for regional adequacy in a way that no one
state alone may be able to accomplish.28
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The proposed approach is like the traditional
reserve margin requirement imposed by states on
monopoly utilities. It worked well during most of
the last century to ensure adequate supplies, and
is still in use in most states, especially states that
have no retail choice program. However, because
the traditional approach relies on individual util-
ity plans and resources, it might not continue to
work well in a region where utilities now rely on
independent power producers in several states for
new resources instead of their own new genera-
tion. The traditional reserve margin requirement
may also not work well in a region where some
states have traditional monopoly utilities and oth-
ers have retail choice because a shortage in one
state can affect all states in the region.

To continue to rely on the traditional reserve mar-
gin requirement, it has to be adapted to have a
regional focus and to fit with competitive procure-
ment. We propose a resource adequacy require-
ment of this type.29

Some States are concerned that FERC’s proposed
regional resource adequacy requirements expand
the Commission’s role into an area formally of
State domain. This concern is raised because
FERC’s proposal involves generation capacity,
which is now the States’ responsibility, and some
States fear that the inclusion of such requirements
in the proposed rule would constitute a step
toward eventual FERC jurisdiction over aspects of
generation other than approval of prices for the
sale of wholesale electricity. Moreover, some
States fear that even if current FERC commission-
ers do show deference to States on resource ade-
quacy issues, a future FERC might, once authority
is established, bypass the States and expand fur-
ther into generation issues.

SMD’s proposed resource adequacy requirement
would help to ensure that regional infrastructure
keeps pace with growth in demand. However,
the States could accomplish this without SMD
through regional coordination.

Regional Transmission Planning

Under FERC’s proposed SMD rule, RTOs would be
responsible for coordinating the development of
regional transmission expansion plans, and they
would be required to work with the States and
other interested parties in developing such plans.
However, transmission planning inevitably be-
comes involved with a number of related planning
issues, including resource adequacy, generation
siting, demand response, and other alternatives to
enhancing conventional transmission capacity.
FERC has generally shown great interest in work-
ing cooperatively with the States and existing
regional bodies to ensure that this cluster of issues
is addressed successfully at the regional level.

Some States have suggested that regional planning
for resource adequacy and perhaps other regional
electricity planning issues could be addressed
through multi-State entities (MSEs) that would
operate under the authorities of the participating
States.30 Many States have also expressed a prefer-
ence for working with an RTO through a regional
body that has legal standing and authority, as
opposed to the advisory role proposed by FERC
under the RSAC concept.

Although FERC did not assert jurisdictional
authority in the SMD NOPR over siting of trans-
mission facilities, most States are nevertheless
concerned about the possibility that they might
lose siting jurisdiction in the future. Many who
believe that States should retain this authority rec-
ognize the merits of making transmission siting
decisions from a regional perspective, but they
would prefer that it be done through a State-
controlled body, such as an MSE, as opposed to a
Federal agency.

The need to improve regional coordination among
States on electricity matters has been discussed
for more than 20 years, but there still is no formal
structure in Federal or State law to guide regional

� U.S. Department of Energy � Impacts of FERC’s Proposed Standard Market Design � 61

29NOPR, paragraphs 480-82.
30The National Governors Association’s Interstate Strategies for Interstate Transmission Planning and Expansion (July 2002)

recommends that states form (or use existing) multi-state entities (MSEs) “to improve interstate coordination on transmission
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example, in the West, states are coordinating an interconnection-wide basis that encompasses more than one (proposed) RTO. In
other regions, states may elect to form MSEs at a sub-RTO level.”



interaction, planning, or coordination for the elec-
tricity industry. Development of a formal structure
would raise concern over a possible “third layer”
of regulation, and the development of effective
regional bodies would presumably require sup-
portive Federal and State legislation. For the near
term the MSE concept may prosper, because it
does not intrude upon existing State or Federal
authorities, and it affords the possibility of resolv-
ing some regional electricity policy questions on
the basis of consensus achieved through better
communication and coordination.

Establishing or Enhancing Demand Response
Programs

Enhanced demand response capability is not cited
as one of the eight major components of SMD, but
it is a topic of concern to both FERC and the States
with respect to market power mitigation, regional
resource requirements, and regional transmission
planning.

While many States agree that enhanced demand
response programs are needed to improve market
efficiency and limit market power, there is con-
cern that doing so under FERC or RTO auspices
will intrude on State jurisdiction, because of the
likelihood that retail rates would be affected. For
example, most States already have time-of-use tar-
iffs for different customer classes, and any move
toward real-time pricing of electricity would affect
retail prices. For States with retail access, even
though they may no longer determine a retail price
for power, they usually still determine a “price-
to-compare” or standard offer rate for non-
choosing customers. Also, all participating cus-
tomers, whether on standard offer service, regu-
lated price, or receiving a competitive price,
would have other needs that would have to be
addressed, such as provision of time-of-use meters
and technical support.

Many potential industrial and commercial partici-
pants in demand response programs operate in
several States across a region, and have indicated
that regional consistency among States in the
design of demand response programs is needed to
facilitate customer participation.

Locational Marginal Pricing

As discussed in preceding sections, LMP is an
essential element of SMD, in that it would be the
mechanism for efficiently managing the use of
scarce transmission resources. Tradable transmis-
sion rights (CRRs) are complementary to LMP,
because they provide a means by which market

participants can protect themselves against the
volatility of the transmission congestion costs that
LMP makes visible. Both LMP and CRRs have
implications for State utility regulation.

Turning first to LMP, the States that have
embraced retail competition find that LMP pro-
vides an accounting framework and disaggregated
prices that ease and simplify the integration of
wholesale and retail markets. By comparison,
some of those opposing SMD have objected to
LMP in two respects, as follows.

Applicability of LMP to Systems That Rely
Heavily on Hydro Resources

In the Northwest, hydro resources are a large and
important component of the region’s generating
capacity. The water that drives hydro generation
must also be managed to serve a variety of other
important public policy purposes, including habi-
tat maintenance for fish and wildlife, recreation,
and irrigation. Thus, other policy purposes im-
pose constraints on the day-to-day operation of the
hydro system as an electricity source. In addition,
although the hydro units have very low operating
costs, their seasonal output is limited by the
amount of water stored in upstream reservoirs.
Therefore, other factors permitting, the managers
of the hydro system seek to run the hydro units
when demand and regional wholesale prices are
relatively high, so as to use the finite amount of
producible electricity to displace generation from
higher-cost sources. This reduces the region’s total
generation costs, and consumers’ electric bills.

Northwest States and Northwest generators, such
as the Bonneville Power Administration (BPA),
have expressed the concern that LMP might con-
flict with Northwest resource uses, practices, and
obligations. The difficulty with LMP in the hydro
context is that LMP itself does not provide a satis-
factory basis for the dispatch of hydro resources.
LMP and regional economic dispatch normally
operate on the basis of generating units’ respective
marginal costs. If this were used for hydro, the
hydro units would be dispatched very early in the
dispatch order, and the aggregate value of the
hydro output would be diminished. A possible
solution is to allow the hydro operator to
“self-schedule” hydro generation; that is, the
hydro operator could be allowed to bid hydro
units into the market with little notice, and at
costs low enough to ensure that the units would
always be selected to run by the RTO’s
unit-commitment algorithms. This would give the
hydro operator the latitude needed to maximize
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the aggregate value of the hydro output in seasonal
terms.

Such an approach would have to be augmented,
however, by an arrangement to ensure that the
hydro operator was not exercising market
power—for example, by withholding generation
from the market to induce higher market-clearing
prices. (Note that imposing “must run” require-
ments on hydro units would tend to conflict with
the need to provide operational flexibility to the
managers of the hydro system.) A potential solu-
tion is to devise “safe harbor” requirements—a set
of operating guidelines for the hydro operator that,
if adhered to, would confirm that the operator was
following agreed-upon principles and not exercis-
ing market power. DOE concludes that such
requirements are needed, and regards their devel-
opment as a soluble technical problem.31

FERC’s proposed rule concludes that Northwest
concerns about LMP can be accommodated within
SMD, and FERC has taken steps since issuance of
the proposed rule to help ensure such accommo-
dation. For example, FERC approved the forma-
tion of RTO West, which BPA has characterized as
“the vehicle that has the best chance of achieving
the Commission’s primary goals of achieving low-
est-cost service, building sufficient infrastructure,
establishing clear market rules, protecting against
market manipulation, and establishing clear pric-
ing and planning for grid expansions, while also
meeting the unique needs of the Northwest
region.”32

LMP and “Load Pockets”

A “load pocket” is a load area that has limited
transmission access; this makes the load pocket
relatively dependent on local generation sources,
and may raise market power issues. The problem
may be compounded by an inadequacy of generat-
ing capacity within the load pocket, as in the city
of New York and some other major cities. The
market power issues can presumably be dealt
with through price caps on local “reliability/must
run” (RMR) units, or other measures if necessary.
Nonetheless, LMP tends to raise wholesale

electricity prices for load pockets (and reduce
prices elsewhere), because load pockets are in fact
subject to transmission congestion, and LMP is
expressly designed to cause areas whose demand
creates congestion to pay the incremental costs
that would otherwise be borne by other parties in
the wholesale market.

Some State opponents of SMD contend that LMP’s
price signals are not needed, because the need for
actions to ease load pockets—such as new genera-
tion inside the pockets, improved transmission
capacity, or other possible solutions—usually is
well known, and that LMP will simply create
higher prices for consumers in those areas with no
direct benefit.

Proponents have several responses:

� LMP creates a fairer distribution of transmis-
sion congestion costs by focusing the costs on
those whose demand creates the congestion.

� LMP opponents are essentially denying elemen-
tary economic theory—that higher prices will
make appropriate solutions (including distrib-
uted generation and other demand-response
options) economic and send appropriate signals
to both developers and consumers.

� In the long term, LMP will help to reduce costs
in load pockets by spurring the development of
new resources in the areas where they are most
needed.

� An RTO would be well-positioned to facilitate
economically appropriate responses by serving
as a clearinghouse for credible information that
regulators and market participants will need
about risks, cost and revenue streams, etc.,
before private parties will make investments to
alleviate the underlying problems.

Tradable Transmission Rights

Under SMD, transmission customers would be
able to obtain tradable long-term rights to the
transmission grid—that is, CRRs. FERC proposes
that all firm transmission service would be
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converted from the current system of physical
transmission rights to CRRs, including the firm
transmission service currently reserved by a trans-
mission owner (TO) for its retail native load cus-
tomers and grandfathered transmission contracts
that pre-date Order No.888.33 This would bring all
transmission service, including both transmission
service in support of retail load and transmission
service in support of wholesale transactions,
under the auspices of the RTO.

All transmission customers would be treated on
the same basis—one of FERC’s principal purposes
in proposing this change. Broadly speaking, it
would reduce the potential for discrimination in
the use of the grid, while promoting its economi-
cally efficient use. Understandably, the prospect
of this conversion creates certain concerns. Issues
that need to be addressed include the two dis-
cussed below.

Allocation of CRRs

FERC has indicated that native load and those
who have existing contracts for transmission ser-
vice will be able to receive sufficient CRRs to cover
current needs, and that it intends to work with the
States to ensure that allocation issues are resolved
satisfactorily. Parties who have paid for the con-
struction of transmission capacity that they are
not using now and that has not been committed to
others via long-term contracts would acquire the
CRRs to such capacity and would be able to rely
on it to meet future demand growth. In recent
statements, FERC has indicated a willingness to
cooperate with States and others on CRR alloca-
tion issues to ensure that all who have existing
rights to the use of transmission facilities do not
lose such rights in the transition to a CRR regime.

Conversion Issues

The process of converting existing wholesale
transmission service to the new transmission ser-
vice would be complex.34 Old contracts may not
have the same system of financial charges that

would be used for the new service. Differences
may include average losses versus marginal
losses, flat fees versus volumetric fees, options
rights versus obligations, outage risk placed on
one party versus the other, and so on. These can be
important financial matters, and they would have
to be addressed separately for different contracts
and customers.

Moreover, some pre-existing contracts may have
unique fact patterns that may be difficult to con-
vert into the terms and conditions for the new ser-
vice. For example, there is a substantial difference
of opinion as to how to convert the “Farragut
Wheel” arrangement into CRRs. The Farragut
Wheel is an arrangement through which transmis-
sion service is provided by PSE&G (in PJM) to Con-
solidated Edison (in the New York ISO) to move
power from a point in New York north of New
York City, through the PSE&G service territory in
New Jersey, and back into New York City. The ser-
vice is supported by phase angle regulators
(PARs)35 at both ends of the Wheel. The contrac-
tual rules for operating the PARs in conjunction
with other power flows between the two ISOs are
not easily reconciled with the new transmission
service envisioned by FERC. In this example, two
neighboring independent transmission providers
(NYISO and PJM) have not been able to resolve
matters, and the issue has been presented to the
Commission for resolution.

Another example of conversion difficulties
involved the Old Dominion Electric Cooperative
(ODEC) and its conversion as part of PJM to an
FTR36 regime for transmission on the Delmarva
Peninsula (east of the Chesapeake Bay). The
Delmarva Peninsula has limited import capability
and relatively high-cost generation, and transmis-
sion congestion is a common occurrence. ODEC
owns no generation to serve its 400 MW of load on
the peninsula, but instead has been a require-
ments customer of other utilities. ODEC made
a business decision to pursue lower-cost pur-
chasing opportunities outside the peninsula, for
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delivery using the limited transmission import
capacity.

Initially, PJM monitored the peninsula’s transmis-
sion system down to the 115 kV level. At that level
only minor amounts of congestion occurred, and
so ODEC decided to forgo requesting FTRs from
PJM. Later, PJM changed its transmission monitor-
ing and LMP pricing to include the peninsula’s 69
kV lines, which more accurately portrayed the
higher levels of congestion occurring on the pen-
insula. However, ODEC was unable to request
FTRs at the time the change was instituted. As a
result, ODEC was importing substantial amounts
of power from the PJM Western, hub unhedged by
FTRs, and suffered substantial financial losses for
a period of time. The situation has since been alle-
viated by an out-of-sequence allocation of FTRs to
ODEC by PJM, combined with other moderating
measures.

Thus far, the Farragut Wheel and the ODEC
experiences appear to be unusual, but they are
nonetheless real-world examples of transitional
problems that may arise in the process of convert-
ing from one system of transmission service to
another on a regional scale.

Potential Benefits of
Enhanced Demand Response

Introduction

A market achieves maximum efficiency when the
price for a product reflects both the cost to supply
it and the product’s value to a consumer. Whole-
sale electricity markets will not achieve that end
as long as most retail customers are insulated from
the occasional price volatility that characterizes
wholesale supply.

Estimating the benefits of demand response (DR)
programs associated with SMD is subject to many
uncertainties. Detailed assumptions must be made
about the nature of the underlying supply and
demand conditions for centralized short-term
wholesale markets that in some cases have not yet
been created. Experience with DR programs in
ISOs in the Northeast provides a credible starting
point for measuring the impacts of DR on prices
and reliability throughout the United States, and
supplies credible values for the key assumptions
used. Extrapolating these values for all regions
provides a reasonable portrayal in the aggregate,
but the specific regional implications may not be

representative of existing conditions. The results
should be understood as indicating the value of
DR only under the postulated conditions.

Two basic types of DR programs are discussed
here:

� Curtailments bid into a day-ahead market,
which are projected below to provide potential
direct benefits in the hundreds of millions of
dollars per year range. These benefits would
vary in size and regional distribution from year
to year according to prevailing supply and
weather conditions. Additional benefits, which
are hard to quantify because they represent
avoided consequences, would come in the form
of lower and less volatile bilateral contract
prices and increased market integrity and
efficiency.

� RTO dispatch of curtailments to alleviate reserve
shortfalls, which is projected to produce bene-
fits in increased reliability in the range of $100
million to $400 million annually. These bene-
fits will be highly variable across the country,
but almost every control area has occasion to
benefit from such resources during a few hours
each year. In areas where reserves are tight,
especially in transmission-constrained load
pockets, RTO dispatch of curtailments can
make the difference between the inconvenience
of a voltage reduction and widespread outages.

DR is a vital ingredient for the efficient operation
of wholesale electricity markets. However, the
realignment that accompanies the formation of
ISOs and RTOs undermines traditional load man-
agement programs, and the risks and complexities
of these markets act as barriers to the development
of new, compatible DR products and services by
retailers. Inclusion of DR in SMD provides
low-risk, high-benefit opportunities for customers
to contribute to the efficient operation of whole-
sale electricity markets and paves the way for
more diversity in retail markets.

The inclusion of a section on demand response in
this report warrants explanation. DR was not cited
as one of the eight components of SMD, nor was it
listed as a topic of concern in the assignment to
DOE from the Congress. Nonetheless, DR is dis-
cussed at some length in FERC’s SMD NOPR, and
States that support SMD generally support
enhanced DR, both as an effective means of
making consumers less vulnerable to the exer-
cise of market power and as a source of other bene-
fits to consumers. The discussion that follows is
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intended to demonstrate that the potential bene-
fits of enhanced DR under SMD are large, and that
large benefits are unlikely to be achieved without
some of the critical features associated with SMD,
such as RTOs and LMP. However, although SMD
appears necessary to achieving these benefits, it
would not be sufficient to ensure their achieve-
ment, which would also require continuing policy
support from FERC, RTOs, and State regulators.

SMD is one of a progression of restructuring initia-
tives founded on the premise that removing barri-
ers to electricity commerce benefits consumers.
Most of these efforts have focused on reorganizing
the wholesale arrangements by which electricity
is supplied. However, it has become evident that
facilitating price-responsive behavior by at least
some consumers can be strategically valuable as a
means of disciplining wholesale markets. There-
fore, as FERC recognized by addressing demand
response in its NOPR, it is appropriate for SMD to
incorporate DR in order to achieve its goal of creat-
ing efficient and effective wholesale electricity
markets. Short-term DR is a temporary reduction
in electricity consumption by end-use customers,
either in response to market prices for electricity
or in response to inducements offered by other
parties, based on the value of such reductions in
consumption.37

SMD can significantly influence the consumption
behavior of retail customers in both the near term
and the long term, regardless of how the retail
markets served by the RTO are organized. That is,
the potential benefits under discussion here are
achievable with or without retail competition.
What is critical is the role of the RTO: DR can be
used to mitigate regional market exigencies, but
only the RTO will be able to foresee and mitigate
them by scheduling and dispatching the appropri-
ate amount of DR.

Demand Response and Market Design

DR supports the eight major components of SMD,
as discussed below:

� Independent Grid Operator. Vertically inte-
grated utilities have sponsored DR programs,
referred to as load management programs, for
decades. They and their regulators recognized
that reliability is a public good; customers can-
not be expected to self-provide reliability by
curtailing usage during times of reserve short-
falls.38 A practical solution was to recruit some
customers who were willing and able to curtail
their electricity use in return for compensation
to cover their costs, thereby establishing load as
a system resource. An additional benefit of such
arrangements was that they provided flexibility
that helped assuage rate shocks39 associated
with indivisibility of conventional supply
investments. Some utilities took the next step
and offered customers opportunities to buy
electricity at the marginal cost of supply
through real-time pricing (RTP) programs. In
the late 1990s participation in load curtailment
programs in the United States amounted to
almost 3 percent of peak demand, and more
than 2,000 commercial and industrial custom-
ers were enrolled in RTP programs.40

The reorganization of regional wholesale mar-
kets threatens to undermine or even eliminate
these load curtailment programs. DR as a per-
centage of total demand has been declining
since 1998 (Figure 4.1). Legacy DR programs
relied on the notion of avoided cost to justify the
recovery of payments for curtailment rights
through the rate base. The unbundling of indus-
try functions makes it difficult for any of the
successor entities—regulated and unregulated
retailers, wires companies, and generation
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37Other types of DR programs may include time-sensitive pricing products that are designed to induce long-term changes in
consumption behavior.

38Boisvert and Neenan provide an exposition of this concept and demonstrate the public nature of reliability in a forthcoming
report. R.N. Boisvert and B.F. Neenan, Establishing the Social Welfare Implications of Price Responsive Load in Competitive Elec-
tricity Markets. Prepared for Lawrence Berkeley National Laboratory (2003).

39“Rate shock” refers to the consequences of the indivisibility (“lumpiness”) of generation units on regulated rates. As demand
grows over time toward the level of available capacity, rates are typically stable, or may actually go down, as fixed costs are spread
over an ever larger usage base. However, when demand growth starts to compromise reliability, new capacity is added in a “lump”
and rates are raised to cover its costs, sometimes leaving customers perplexed and shocked by the result.

40Peak Load Management Alliance, Demand Response: Design Principles for Creating Greater Customer Value (October 2001);
and estimates derived from FERC reporting forms and information collected by Neenan Associates from program administrators.



firms—to justify the cost on their own. In an
unbundled setting, only the RTO has the uni-
versal market perspective required to ensure
that curtailable DR resources are dispatched
when they are needed, in the amount needed.41

Moreover, the RTO is in a unique position to
offer customers the opportunity to bid curtail-
ments that compete against supply in a manner
that ensures that the total cost of supply is mini-
mized and system reliability is not compro-
mised. Thus, unless balanced by actions by the
RTO, industry restructuring is a deterrent to
continuance or expansion of the role and value
of load management assets.

The RTO’s generic role as the facilitator of the
wholesale markets in its footprint (i.e., the near
real-time market, the day-ahead market, and the
markets for ancillary services) can be extended
to facilitating consumer participation in whole-
sale markets without interfering in the or-
ganization and operation of retail markets.
Actual recruitment of participants can be the
responsibility of the retail entities that have
relationships with consumers. Similarly, RTO-
sponsored programs do not preclude the opera-
tion of private demand trading centers.42 Such
entities can help facilitate the matching of

diverse customer load management capabilities
with the requirements of the RTO, which are of
necessity stringent.

� Long Term Bilateral Contracting. By encourag-
ing and enabling customer participation in
wholesale markets, SMD would not only ensure
that these spot markets operate efficiently and
effectively, as described below, but also achieve
the additional goal of fostering efficiency in the
much larger bilateral market. If DR mitigated
the most severe price spikes, the costs to whole-
sale buyers of hedging through long-term con-
tracts would go down.

� Voluntary Short-Term Market Price Transpar-
ency. Reliable and predictable demand re-
sponse will help ensure that spot markets clear
at efficient prices. By allowing customers to
trade on their load management capabilities,
the wholesale market moves closer to the essen-
tial condition for market efficiency: equivalence
between the marginal cost of supply and the
marginal value of electricity in consumption.

� Regional Transmission Planning. The SMD
NOPR envisions the RTO working with area
stakeholders, including State regulators, to
ensure that adequate capacity is available. By
defining the conditions under which DR can be
counted as a resource, SMD can provide an
additional means of bridging short-term needs
with long-run plans for the amount and types of
generation that comprise the regional portfolio.
Regulators and regional stakeholders can
decide how much DR capacity they want to
have available to supplement the base capacity
requirement to meet the area’s preferences for
reliability, and what, if any, additional incen-
tives to offer for participation.43 Moreover, by
institutionalizing DR as a capacity resource the
RTO establishes the basis for trading in DR
capacity rights among interested parties,
including generators seeking to hedge bilateral
sales, thereby providing capacity markets with
badly needed liquidity.
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Figure 4.1. Demand Response as Percent of Total
Demand by NERC Region, 1998 and 2001

41Other factors have contributed to the reduction in load curtailment programs. Investments in demand-side management
were viewed in some jurisdictions as a substitute for load curtailment expenditures. Faced with increasing reserve margins, some
utilities capped participation in load curtailment programs or allowed their authority to expire. In other cases, the RTP programs
supplanted conventional load curtailment programs.

42The term “private demand trading center” refers to an entity that serves as a broker between customers who want to sell
demand call options and entities (including ISOs, load-serving entities, generators, and even speculators) that want to add them to
their portfolios.

43In New York, the system benefits administrator, NYSERDA, has implemented programs to promote participation in the
NYISO’s DR programs. The programs provide funding for education, infrastructure, and enabling technologies; they do not aug-
ment the NYISO program’s financial benefits.



� Locational Price Signals. Reliable and predict-
able DR that is integrated into RTO operations
will help ensure that localized spot markets
clear at efficient prices, especially those ham-
pered by transmission constraints (load pock-
ets). The incentives to participate would reflect
local conditions and would attract participation
in regions with high prices, where it would be
most needed.

� Tradable Transmission Rights. A principal pur-
pose of tradable transmission rights is to allow
retailers to hedge against congestion costs they
incur when they use heavily loaded transmis-
sion circuits. DR provides additional hedging
opportunities. A retailer serving a load pocket
subject to persistent congestion costs could
either pay the elevated price for the congestion
rights, or recruit customers in the effected area
to participate in the RTO’s DR programs with
the expectation that the high prices will result
in curtailment bids being scheduled into the
spot markets, reducing prices and congestion
costs.

� Market Power Mitigation. DR is a potent antidote
against the exercise of market power. Revealing
customers’ willingness to curtail for pay places
a competitive price cap on spot market clearing
prices, which reflects the true marginal value of
electricity. Sellers must consider the value of
electricity to customers in preparing bids, and
not just what other sellers might bid. As a result,
prices gravitate toward the marginal value of
demand, and opportunities to exercise market
power are dissipated.

� Regional Resource Adequacy Requirements. DR
provides liquidity and direction to long-term
resource investment decisions. High episodic
prices might signal a growing gap between sup-
ply and demand, or they might simply reflect
temporary disequilibrium due to major plant
outages, a jump in demand due to weather or
other transitory conditions, or a surge in volatile
natural gas prices. DR programs can be imple-
mented or resurrected quickly, providing a
reserve cushion and time for investors to con-
sider whether a change in long-term trends has
occurred and, if so, to respond accordingly.

Integrating Demand Response into
Wholesale Market Operations

SMD is designed to facilitate increased electricity
commerce among wholesale buyers and sellers,

over larger areas. Spot markets managed by RTOs
provide transparency and liquidity to energy and
reliability markets and enable buyers and sellers
to assess more accurately the value of bilateral
contract opportunities. Transparent spot markets
also expose a condition that is inherent to regional
electrical systems but has not been readily appar-
ent to the public: at times, wholesale prices rise to
very high levels to clear the market. Private trans-
actions in excess of $7,000/MWh were reported in
1999. Prices in the PJM and NYISO markets occa-
sionally approach the existing $1,000/MWh price
cap imposed by FERC. The caps do not eliminate
the situation, although they limit its impact on
consumers. DR resources offer a means to accom-
plish that end more effectively and with lower
consequences for decisions about investment in
new generating capacity.

The conditions that cause prices to spike are gen-
erally associated with very high loads, capacity
shortfalls, or both. As shown in Figure 4.2, a typi-
cal regional electricity supply curve has a long flat
section as loads build up, but then its slope
increases rapidly as load approaches its highest
level—a shape that calls to mind a hockey stick.
The data points in Figure 4.2 are hourly market
price and quantity pairings from NYISO real-time
market data. The figure suggests that the supply
relationship has three different regimes or seg-
ments, the last of which has a very high slope.
When electricity supplies are very short, prices
rise very sharply to supply even small increments
of additional demand.

Implicit in Figure 4.2 is a potential remedy for
such price spikes. If a relatively small number
of consumers would be willing to reduce their
usage during these times, the impact would be
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significant. The market-clearing price would fall
to more normal levels, reducing the cost of supply
for all parties buying at that time. Further, abating
severe price spikes systematically could reduce
the cost of hedging bilateral contracts, enabling all
customers to benefit from the action of a few.

How can a sufficient number of consumers be
enticed to curtail at exactly the right times? What
are the potential benefits for consumers in the
aggregate? The following sections describe oppor-
tunities for integrating DR into RTO operations
and provide an initial estimate of potential annual
benefits in regional and national terms. Before
turning to those topics, however, it is important to
discuss some criticisms or concerns that have
been expressed about incorporating DR into RTO
operations. There are at least five arguments:

� Implementing DR Is Not a Proper Role for the
RTO. Some argue that by facilitating DR the
RTO would be overstepping its charter. The
RTO’s charter includes operating spot markets
to ensure the efficient pricing of balancing
energy transactions and to support the commer-
cial interests of its members. To implement DR,
however, the RTO would have to take on a mar-
ket-maker role. Unlike most other market trans-
actions, incentive payments made by the RTO
to DR participants would not be assignable to
specific counterparties for settlement; the only
way the RTO would be able to cover such pay-
ments would be through a general assessment
on all market participants. Some construe this
as equivalent to the RTO’s underwriting of the
transactions.

In fact, that is exactly what transpires in some
existing DR programs, but such actions are not
limited to DR. To achieve a reliable and
least-cost schedule and dispatch, the RTO
makes so-called “uplift” payments to generators
to ensure that they recover their cost of produc-
tion, regardless of when and how they are dis-
patched. These costs are collected from all
buyers, as are other costs associated with pay-
ments to ensure the availability of ancillary ser-
vices resources, under the same reasoning. Seen

in this perspective, payments to DR to
accomplish a similar end appear plausible and
reasonable as an RTO responsibility.

� Payments to Participating Consumers Are “Sub-
sidies.” Some critics have labeled the recovery
via uplift of funds to cover curtailment pay-
ments as a subsidy, which is not necessarily an
appropriate characterization. A subsidy is a
payment made to a producer that enables it to
market its output at a price below its marginal
cost, implying that but for this payment, the
producer would not be competitive. DR pay-
ments by the RTO could be set to reflect the
marginal value of supply, no more and no less,
which is the basis on which generators are paid
for their output. In other contexts, a frequent
criticism of recovering some costs via uplift is
that uplift inappropriately spreads costs across
all participants, and that certain types of costs
should be focused more narrowly on particular
parties. However, given that DR demonstrably
benefits most (though not necessarily all)44 con-
sumers, cost recovery via uplift appears practi-
cal and defensible.

� DR Participants Would Receive Double Pay-
ments. This argument holds that a DR payment
to curtail consumption constitutes a double
payment, because the customer also enjoys the
benefits of the savings from not consuming.
This is not very persuasive, because the deci-
sion not to continue with planned consumption
involves costs and inconvenience, and the sav-
ings from not consuming might not be sufficient
to motivate the desired curtailment without the
incentive of a payment from the RTO. Further,
many large industrial customers would shift
consumption to another time, so whether they
would realize savings would depend on
whether the rates were lower in the alternate
period. Customers who are served at a typical
tariff rate could reduce their costs somewhat by
reducing discretionary consumption, but the
resulting reductions would be small in compari-
son with the total benefits reaped by all
consumers.
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44In most regions, a large fraction of total electricity is sold at wholesale through long-term bilateral contracts, and the remain-
der is sold through short-term markets. The size of the fraction sold through the short-term markets is likely to vary over time and
from region to region. Thus, the level of total immediate benefits to consumers associated with a wholesale price reduction trig-
gered by DR would depend on how much of their electricity was being purchased on the short-term market. Further, across the
region, some retail sellers would be more dependent on the short-term market than others, so that the benefits of a price reduction
in the wholesale market would not be evenly distributed among consumers. If the price volatility of short-term markets were
abated, however, retailers would be more inclined to acquire resources in those markets, at least until bilateral contract prices
were also adjusted downward.



� Excessive Measures To Reduce Price Spikes Via
DR Could Inhibit Timely Investment in New Gen-
eration or Increase the Cost of Meeting Resource
Adequacy Requirements. Some analysts believe
that the higher profits generators earn during
periods of relative scarcity are important to
inducing timely investment in new generating
capacity. Overstimulation of DR through incen-
tive payments by RTOs could reduce invest-
ment incentives. But in that event, the cost of
meeting resource adequacy requirements by
purchasing reserves in regional capacity mar-
kets would increase, prompting new invest-
ment. RTOs would have to maintain an
appropriate balance between reducing price
spikes in the short-term market via DR and
increasing the long-term costs of maintaining
resource adequacy.45

� DR Programs Could Be “Gamed” by Some Con-
sumers. That is, some consumers could be paid
to curtail at times when they never had any
intention of consuming electricity, or they
could receive windfalls for other reasons. DR
programs must in some way estimate what a
participating customer’s consumption pattern
would have been had the curtailment not
occurred. The use of sophisticated protocols to
make such estimates based on a customer’s past
consumption patterns minimizes the risks and
costs of gaming relative to the overall benefits of
the program.46 Some windfalls result from coin-
cidence and are simply unavoidable; for exam-
ple, a participant in an emergency DR program
might decide for its own reasons to shut down a
plant just before the RTO called for a curtail-
ment, and put in a claim for payment. DR bid-
ders planning to shut down a facility might be
inclined to submit very low curtailment bids in
hopes of realizing a windfall payment. How-
ever, experience with DR programs to date sug-
gests that bid floors combined with surveillance

by market monitoring are sufficient to minimize
such behavior.47

Although there are important long-term issues
to be resolved regarding the role and provision
of DR, the case for considering it in the context
of SMD is strong. Low-cost, low-risk, high-value
programs can be implemented quickly by the
RTO, leveraging its other investments in system
operations and settlement.48 Many programs
require only a small investment in metering to
participate and assess no penalty, thereby pro-
viding customers with a risk-free opportunity to
acquire experience in managing their loads in
response to wholesale market conditions.49

Retailers and brokers are motivated to promote
participation because they can deliver cash to
customers. Moreover, it provides them with a
basis for establishing a more permanent and
involved relationship with customers by sup-
plying communication and enabling technolo-
gies to help them respond and extending the
relationship to other services. Because the value
is tied to transparent RTO markets, customers
learn what their curtailment actions are worth
upstream, enabling them to evaluate participa-
tion opportunities from competitive brokers.
Finally, because the ISO establishes the value of
DR based on a total market perspective, the ben-
efits generated improve the market’s perfor-
mance to the benefit of all stakeholders.

Programmatic Approaches to Integrating
DR into RTO Market Operations

Several ways of integrating short-term DR into
RTO market operations are described in Table 4.2.
In each case, DR resources can be scheduled or
dispatched by the RTO so that they improve sys-
tem reliability or reduce the overall cost of meet-
ing demand. As the examples in the table indicate,
these DR programs have already been imple-
mented by existing RTOs (or ISOs), in some cases
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45NYISO has recently instituted new pricing rules whereby the price paid to loads curtailed under its emergency program can
set the real-time market price. Curtailment bids in the day-ahead market can set the market-clearing price by design.

46A recent report commissioned by the California Energy Commission describes the forms of bias associated with alternative
CBL (Customer Baseline Load) protocols. Xenergy, Inc., Protocols for the Development of Demand Response Calculations. Prepared
for California Energy Commission (August 2002).

47NYISO imposed a $50/MW floor price on curtailment bids and included such bids under the surveillance of market monitor-
ing.

48For example, in 2 years NYISO has built up participation in its emergency DR program to more than 1,700 customers, who
have provided up to 825 MW of load curtailment at an annual cost of about $4 million.

49Market research has identified penalties as a major barrier to participation in DR programs; however, it also has revealed that
the strong risk aversion is associated with customers’ lack of understanding of what they can curtail, and how wholesale markets
create opportunities to benefit from dong so. Allowing customers opportunities to experience their DR capability for themselves at
low risk can reduce these inhibitions. See Neenan Associates and CERTS, How and Why Customers Respond to Electricity Prices: A
Study of NYISO and NYSERDA PRL Programs. Prepared for NYISO and NYSERDA (January 2003).



in significant numbers. Regulated and competi-
tive retailers acting as DR brokers recruited virtu-
ally all participants. The NYISO reported more
than 1,600 participants in its emergency program
and realized an average of about 650 MW of cur-
tailments over 10 event hours in the summer of
2002. PJM has used the 1,200+ MW of curtailment
reserves participating in its emergency and auto-
matic load management (ALM) program over sev-
eral hours during the past three summers. More
than 500 MW of load is reported to be participat-
ing in ERCOT’s ancillary services programs in
Texas.

Estimating the Value of Demand
Response

This section describes the method used to esti-
mate a range for the potential annual benefits asso-
ciated with tapping DR resources in the 16 U.S.
regions covered by this analysis. It is important to
understand that there is a high degree of uncer-
tainty associated with these calculations, and they
are presented as illustrative rather than definitive
projections of potential benefits. Their purpose is
to demonstrate that it is reasonable to believe that
large benefits are achievable in this area, and that
further work by a wide range of affected parties is

needed to gauge their magnitude more accurately
and determine how they would best be achieved.

Methodology

The DR valuation has two components, one that
estimates the benefits from a day-ahead curtail-
ment bidding program and another that estimates
the benefits of dispatching DR resources to ease
reserve shortfalls under emergency or near-
emergency conditions. Both kinds of programs are
assumed to be fully integrated into RTO opera-
tions. Secondary benefits, such as reduced dead-
weight losses associated with inefficient pricing,
the effects of reduced spot market volatility on
bilateral market transactions, and the value of DR
as a restraint on the exercise of market power, are
also potentially large, but gauging them is beyond
the scope of this analysis.

The assumptions and inputs employed are
described in Table 4.3 (curtailment bidding DR)
and Table 4.4 (Emergency DR), along with a
description of the calculated outputs. The regional
average summer afternoon loads and prices for
2005 produced by POEMS were assumed to define
the underlying regional market supply curve (as
depicted in Figure 4.2) at the junction of its first
and second segments, which is defined as being
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Table 4.2. Integrating DR into ISO Market Operations
Role Description Examples

DR as a Capacity Resource

Scheduled Ancillary Services. . . . Closely monitored loads that can undertake
curtailments on short notice provide spinning and
non-spinning reserves, and are paid standby and
real-time energy market prices. Noncompliance
penalties are assessed.

ERCOT LaaR, ISO-NE Class I,
CAISO

Installed Capacity. . . . . . . . . . . . . Loads curtailable on 1 or more hours notice can sell
that capacity as ICAP and receive the prevailing
market value.

NYISO, ICAP/SCR, PJMISO
ALM, CAISO

Emergency Reserves. . . . . . . . . . Loads that curtail with 2 or more hours notice to
correct a reserve shortfall are paid the market energy
price, subject to a floor, with no noncompliance
penalty.

CAISO, PJMISO, and NYISO
offer such programs

DR as an Energy Resource

Day-Ahead Market Scheduled . . . Loads bid curtailments into day-ahead markets where
they are scheduled if they reduce overall supply costs
and paid market-clearing price, subject to a
noncompliance penalty.

NYISO and PJMISO
(implemented), ISO-NE (planned)

Real-Time Dispatch . . . . . . . . . . . When real-time market is forecast to reach a specified
price level, customers that curtail are paid prevailing
market price, in some cases with floor. No
noncompliance penalty.

ISO-NE Class 2, PJMISO,
ERCOT BUL



80% of the maximum load experienced during the
period. The second and third segments of the sup-
ply curve are specified by assuming a supply
structure comparable to that of the NYISO
day-ahead market.50 A key feature of the supply
structure is the relative elasticity of supply, or
supply flexibility, defined as the percentage
change in price resulting from a 1 percent change
in supply, which in turn determines the slope of
the supply curve segment. The steeper the supply
curve, the higher the supply flexibility and the

greater the potential impact of DR on market-
clearing prices.

The value of DR in abating price spikes depends
on the amount of load that is curtailed, the supply
flexibility, the amount of load served in the
day-ahead market, and the number of times that
prices reach the level that triggers scheduling cur-
tailments. In this analysis, the benefits attribut-
able to this component of DR are the savings
realized by buyers when DR curtailments reduce
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Table 4.3. Modeling the Value of Day-Ahead Curtailment Bidding DR Resources
Assumptions Source

DR as percentage of load . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Scenario specific

Percentage of load settled in day-ahead market . . . . . . . . . . . . . . . Scenario specific, NYISO data

Low supply flexibility, day-ahead market . . . . . . . . . . . . . . . . . . . . . Equal to 4, based on NYISO estimate for a relatively
unconstrained region

Medium supply flexibility, day-ahead market . . . . . . . . . . . . . . . . . . Equal to 5, based on NYISO estimate for a relatively
unconstrained region

High supply flexibility, day-ahead market. . . . . . . . . . . . . . . . . . . . . Equal to 6, based on NYISO estimate for a relatively
constrained region

Number of events per season . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Scenario specific, NYISO experience

Number of events per season . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20 events, each of 4 hours duration, for the low and
medium SF cases, 25 for the high SF case

Curtailment bid strike price . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Assumed to be $150/MWh in all cases

Inputs

Average load, 12:00-6:00 p.m. period, summer. . . . . . . . . . . . . . . .
POEMS/MAPS projections by region for 2005

Average price, 12:00-6:00 p.m., summer. . . . . . . . . . . . . . . . . . . . .

Outputs

Event hour load, no DR . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Model assumes that average load and price correspond
to first segment of supply curve. It estimates the higher
event load and price and the subsequent load and price
reductions from DR, and the corresponding value in
terms of lower cost to buyers in the day-ahead market.

Event hour price, no DR. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Event hour load, with DR . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Event hour price, with DR . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Event hour value, with DR . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Season DR value to day-ahead buyers . . . . . . . . . . . . . . . . . . . . . .

Table 4.4. Modeling the Value of Emergency DR Resources
Assumptions Source

DR as percentage of load . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Scenario specific

Percentage of load at risk of an outage . . . . . . . . . . . . . . . . . . . . . . Scenario specific

Value of lost load . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Scenario specific

Inputs

Average season load, 12:00-6:00 p.m. . . . . . . . . . . . . . . . . . . . . . . POEMS/MAPS projections by region for 2005

Average price, 12:00-6:00 p.m. . . . . . . . . . . . . . . . . . . . . . . . . . . . . POEMS/MAPS projections by region for 2005

Improvement in loss-of-load probability due to DR . . . . . . . . . . . . . Scenario specific

Outputs

Value of improved reliability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Regional value of emergency DR for 2005

50See Neenan Associates and CERTS, How and Why Customers Respond to Electricity Prices: A Study of NYISO and NYSERDA
PRL Programs (January 2003), Section 6, for details on how supply flexibilities are developed from market data.



market-clearing prices. Several scenarios were
constructed to illustrate the impact of the slope of
the supply curve, the amount of load settled, and
the level of customer participation on the value of
DR resources bid into the day-ahead market.51

The assumptions used to estimate the value of pro-
grams to dispatch DR to ease emergency or
near-emergency situations are listed in Table 4.4.
All regions are assumed to encounter reserve
shortfall episodes. Emergency DR resources are
dispatched to rectify the situation, and consumer
benefits are created by improving system reliabil-
ity. The valuation methodology requires specifica-
tion of the size of the shortfall; the improvement in
reliability, measured as the change in loss-of-load
probability (LOLP) resulting from DR; the amount
of system load at risk of a forced outage; and the
number of shortfall events encountered annually.

Valuation Results

Several scenarios were evaluated to demonstrate
the effects of the assumptions on the valuation of
the two categories of DR resources. Table 4.5
describes the scenarios constructed to character-
ize the value of DR bidding. Table 4.6 describes
the scenarios used to illustrate the value of emer-
gency DR programs. In each table, the first sce-
nario represents a relatively conservative set of
assumptions, and subsequent scenarios involve
more ambitious assumptions about the load par-
ticipating and its impacts on the market, resulting
in higher levels of projected benefits.

The results displayed include the total U.S.
annual valuation and the regional breakdown.
They are intended to illustrate the implications of
the assumptions employed; they are not adjusted
to reflect the current or projected supply condi-
tions in the regions. For example, in the DR

bidding scenarios, the low supply flexibility case
(SF = 3) might be construed as representing the
situation where reserves are generally sufficient
and a forced plant outage or an episodic shift in
demand, perhaps due to weather, would cause
prices to rise but not dramatically. The medium
case (SF = 4) represents a control area or zone
where reserves are not as adequate, and as a result
prices rise more dramatically under tight condi-
tions. The high case (SF = 6) reflects a very steep
supply curve. The SF values correspond to values
derived from actual day-ahead market data for
NYISO zones that exhibit those reserve character-
istics.52

The estimated annual benefits for bidding DR are
shown in Table 4.7. Scenarios 1-3 represent low
DR participation (2 percent) and relatively low
day-ahead market activity (assumed to be 20 per-
cent of all market transactions), with values corre-
sponding to the three SF levels described above.
The subsequent sets of scenarios involve combi-
nations of more load in the market (scenarios 4-6),
more DR participation (scenarios 7-9), and the two
situations combined (scenarios 9-12).

Under the most conservative cases, the annual
benefits are modest ($80 million), but the low
value reflects the relatively low need. As the SF
increases (across the rows of Table 4.7) or the
assumptions driving the value are increased
(down the columns) the value increases, espe-
cially between the medium and high SF market
characterization. It is difficult to project that the
entire United States would simultaneously be
faced with the reserve conditions of scenario 12,
which would yield more than $767 million in ben-
efits; however, such conditions would apply
simultaneously to load pockets in many regions at
the same time, and virtually every region is likely
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Table 4.5. Scenario Assumptions: DR Bidding
Valuation

Scenarios % DR
% Load

Transacted
Supply

Flexibility

1-3 2% 20% L, M, H

4-6 2% 30% L, M, H

7-9 5% 20% L, M, H

10-12 5% 30% L, M, H

Table 4.6. Scenario Assumptions: Emergency DR
Valuation

Scenario
%
DR

%
Load

at
Risk

Change in
Loss-of-

Load
Probability

Value
of Lost
Load* Events

1 2.5% 5% 15% 2,500 20

2 2.5% 5% 20% 2,500 20

3 2.5% 5% 25% 2,500 20

*Dollars per megawatthour.

51For example, about 35 percent of total retail supply is purchased in the day-ahead market in NYISO, but zonal percentages
within NYISO’s footprint vary.

52See Neenan Associates and CERTS, How and Why Customers Respond to Electricity Prices: A Study of NYISO and NYSERDA
PRL Programs (January 2003).



to experience at least a few days a year when
prices will be elevated and DR curtailment bids
would be accepted.53

Figure 4.3 illustrates the projected regional distri-
bution of benefits. The distribution reflects differ-
ences in the relative peak summer usage level and
prices in each region as produced by the POEMS
model for 2005. Note the nonlinear effect of the SF
on the level of benefits, which expresses the
steeper nature of the supply curve. DR resources
are most valuable when reserves are short. A more
detailed analysis of regional supply conditions
and reserve margins would enable a more accurate
measure of the value of DR bidding programs.

Emergency DR resources are estimated to provide
between $85 million (scenario 1, Table 4.8) and
$340 million (scenario 3, Table 4.8) in benefits
annually. The lower level of benefits represents
conditions that characterize some of the event
days experienced by the NYISO in 2002, where
the loss-of-load probability (LOLP) improvement
was important but not dramatic. The high case
(scenario 3) reflects conditions similar to those of
a day in 2001 in the NYISO, when reserve short-
ages were more critical. All cases use the relatively

conservative $2,500/MWh for value of lost load
(VOLL), and assume a conservative 20 hours of
curtailments per year.54 Some regions could
encounter more than 20 summer hours when DR
resources would be dispatched, and others could
use them also in winter, which would also
increase the level of benefits.

The distribution of benefits across the regions is
illustrated in Figure 4.4. The relative size of the
load served is largely responsible for the regional
differences. A more accurate representation of the
value would require characterizing localized
reserve situations and the degree of transmission
congestion.

In summary, as discussed above, DR programs
associated with SMD can preserve the benefits of
existing load management capability that are vul-
nerable to being lost in restructuring of the indus-
try. In addition, DR under SMD can provide
additional benefits from more efficient pricing,
scheduling, and dispatch of resources; however,
isolating the contributions from pre-existing load
management programs would require estimating
the benefits from such programs, an effort that is
beyond the scope of this study.
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Figure 4.3. Regional DR Bidding Benefits in 2005
by Region, Scenarios 1-3
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Figure 4.4. Regional Emergency DR Benefits in
2005 by Region, Scenarios 1-3

Table 4.7. Total U.S. Benefits: DR Bidding, 2005
Scenarios Low SF Med SF High SF

1-3 $79,703,267 $123,303,570 $238,069,920

4-6 $123,982,860 $191,805,553 $370,330,987

7-9 $158,702,687 $241,932,498 $460,377,012

10-12 $264,504,478 $403,220,830 $767,295,021

Table 4.8. Total U.S. Benefits: Emergency DR, 2005
Scenario Value

1 $85,026,293

2 $170,052,586

3 $340,105,172

53In the NYISO, prices exceed $100/MWh for as few as 20 hours a year in some zones and for more than 100 hours a year in
other zones.

54PJM and NYISO have used emergency DR resources for 10 to 20 hours in each of the past 2 years. During the California crisis,
one California utility used all 100 hours of curtailments it had available in the first 2 months. Gulf Power’s air conditioning control
program allows for 80 hours of curtailment annually.
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