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EXECUTIVE SUMMARY

This study examines the obstacles to electric power transfers, other
than the limitations imposed by existing transmission system capacity. Four
categories of non-technical impediments are identified: institutional,
legal, regulatory, and economic. There are several specific impediments 1n
each category. These are summarized in table ES-1.

If the level of power transfers is less than optimal, this is partly due
to the impediments presented by the basic institutions for producing,
delivering, and regulating electric service in the United States. Over 3000
electric utilities of various kinds, together with industrial cogenerators
and small power - producers, produce electricity or deliver it to retail
customers. Many of these companies have an exclusive franchise from
government to provide monopoly service to customers. An increase in power
transfers often means more competition to serve a wutility’'s historical
retail and requirements customers. Such competition may be resisted as it
tends to alter these insitutional arrangements ‘

National, state, and local laws in the U.S. may also impede power
transfers. In fact, the Congress has always been careful. to withhold or
limit the authority of administrative agencies to force electric utilities
to transmit power involuntarily. State authority to do this is constrained
and uncertain because of the weak federal role. Conflicts between federal
and state authorities in some areas and lack of authority by either side in
other areas impede the development of power transfer policies.

Regulatory agencies can create roadblocks to moving power. Federal
regulation of transmission and state regulatory treatment of transmission
revenues may create disincentives to greater coordination of electric power
generation. Perhaps more important, regulations covering the siting and
licensing of new transmission 1lines can impede construction of new

transmission capacity and limit the degree of coordination possible in the
future. '

Given the choice, utilities will not choose to transmit electric power
unless transmission service 1s economically attractive. In the current
environment, uncertainties about the regulatory calculation of wheeling
costs and the design of wheeling rates weaken the economic incentives to

provide transmission service that would be expected in an unregulated
environment.

These four types of impediments--institutional, legal, regulatory, and
economic--are discussed by four analysts, and each analyst identifies the
more important impediments in his category. These are indicated by the
asterisks in table ES-1. Each analyst also develops recommendations for
overcoming the impediments in his category where appropriate.

Not all impediments should necessarily be overcome. For example,
although one recognizes that the franchise system impedes some power
transfers, a policy analyst may decide to preserve this system because of
the natural monopoly character of electric service. Another policy analyst,

of course, could decide in favor of competltlon and agalnst some features of
the present franchise system. e
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TABLE ES-1

NON-TECHNICAL IMPEDIMENTS TO POWER TRANSFERS

(Asterisks denote the more important impediments.)

INSTITUTIONAL IMPEDIMENTS

Regulator nstitutions
* Federal-State Dichotomy
* TFranchises
Rate-of-Return Regulation

Organizational Institutions

* Diversity of Ownership

* Holding Companies & Power Pools

* Avoided Costs for Cogeneration
Changes in Fuel Use Restrictions

* Mergers and Buy-Outs

Opposition to New Operational Institutions
Competition and Bypass

* Mandatory Wheeling
National Grid
Spot Market

IIT.

REGULATORY TMPEDIMENTS

FERC Regulations
Filing Requirements

* Embedded Cost Pricing
Rolled-In Costing

* Voluntary Agreement Uncertainty
Multisystem Transmission Rates
Fixed Equity Returns

* Termination of Contracts

State and Local Regulations
* Treatment of Transmission Revenues

* Siting and Licensing New Lines

Federal-State Jurisdictional Uncertainty
Overlapping Authorities

Weak Regulatory Authorities

II.

LEGAL IMPEDIMENTS

Limited FERC Authority
* _Over Wheeling
Over Interconnections

State Authority Over Wheeling
Limitations
* Uncertainty

Franchise lLaws
Monopoly Service Areas
Cogeneration Sales Restrictions

Antitrust Laws
Standards of Proof
State Action Exemption

Laws Impeding Construction
* Siting

Certification

Eminent Domain

Loop Flows
Neighbors’ Right

1v.

ECONQMIC IMPEDIMENTS

Uncertainty about Wheeling Costs
Costs by Type of Customer
Costs by Type of Wheeling
Operating, Network & Generation
Capital Costs

Uncertainty about Wheeling Rates
Embedded versus Marginal Costs

* Marginal Cost Measurement

* Rate Structure Determination

* Revenue Reconciliation

Uncertainty about Profit and loss

* Buyer/Seller versus Wheeler Profits

* Losses for Bypassed Generating Plant’
Lost Trading Opportunities




Also, not all the impediments identified are equally important or are
necessarily significant in practice. 1In order to get some indication of the
relative importance of the various impediments in practice, three cases
involving transmission conflicts were studied. One case involves attempts
by investor-owned wutilities to construct a mnew transmission 1line 1in
Maryland. The second case deals with the wheeling needs of a municipal
utility in Louisiana that wants to offer retail service to an industry
outside the municipal service territory. The third case involves multiple
attempts to obtain transmission service by a relatively new agency formed to
increase the market buying-power of some two-dozen municipal utilities in
Wisconsin. Among the conclusions drawn from the case studies are that in
practice (1) many non-technical impediments are almost inseparable from

important technical 1issues, particularly the 1loop flow issue; (2)
transmission access issues often involve dividing up existing savings
instead of creating new savings; and (3) decisions about transmission

systems are often regional, affecting several states, and need to be
addressed at a level appropriate to the region affected. ‘

Among the five analysts, including the case studies’ author, there is,
of course, nmnot complete agreement about the significance of all the

impediments listed in table ES-1. All agree, however, that three major
impediments are: , : ' ‘

* Opposition to Mandatory Wheeling

Many wutilities oppose being required to provide transmission
service, in part because of conflicts between franchise obligations
and the desire for competition. At times, they may refuse

temporary wheeling service for fear that, once started, it cannot
be. terminated. :

* Roadblocks to'Constructing New Lines

Constructing a new transmission line can be ' seriously impeded by
. cumbersome legal and. regulatory requirements for siting and
licensing the line in the many state and local jurisdictions it
traverses. While obtaining the necessary regulatory and siting
approvals for building a new line must take some time, opponents of
the line can repeatedly use the approval process and associated
legal appeals to delay construction for an excessively long time.

* Incorrect Pricing of Transmission Service

Traditional ratemaking for wheeling services does not provide the
economic incentives for wutilities to wheel power voluntarily.

Further, prices may well be set below marginal costs and so
discourage whéeling. : '
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FOREWORD

This 1s a follow-on report to our August 1987 study, Some FEconomic
Principles for Pricing Wheeled Power. Like its companion study, the present
report was prepared mainly at the request of the Strategic Issues
Subcommittee of the NARUC Committee on Electricity. It considers the non-
technical impediments to power transfers under four general groupings--
institutional, legal, regulatory, and economic. In addition, three case
studies involving different types of impediments are presented. Taken
together we believe these reports advance commission knowledge of current

policy issues surrounding the subject of wheeling and why more of it doesn't
take place.

Douglas N. Jones
Director
Columbus, OChio

September 4, 1987
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PLAN OF THE REPORT

Kevin Kelly

Associate Director, NRRI

This study 1is intended to answer the question: When there 1is a
difference in electricity generation costs between two wutilities or power
suppliers and there is mno technical impediment to power transfer between
them, why doesn’t the power flow? This simple question can have many
answers, depending on the circumstances of the parties; more than one
impediment may exist in many cases.

The two companies may be directly connected or may require a-third party
to transmit, or wheel, the power between them. Two-party trading is less

often at issue than three-party wheeling.

Background

The study was undertaken at the request of Strategic Issues Subcommittee
of the NARUC Committee on Electricity. The Subcommittee takes as given the
fact - that many more opportunities exist for beneficial power exchanges than
are taken advantage of, and so NRRI did not wundertake a cost-benefit
analysis to determine whether the current level of supply coordination is
less than optimal.

An opportunity for beneficial power transfer exists when two conditions
are met. First, adequate transmission capacity links the seller and buyer
and is available for wuse without endangering system stability or service
reliability. Second, the buyer’s true avoided generation cost 1is greater
than the sum of the seller’s generation cost, the cost of energy lost in
transmission, and any other real costs of providing transmission service.
(Somewhat  different conditions may apply to transferring ﬁower in
emergencies.) Under these conditions, there is no technical impediment to
power transfer, and if the power does not move there must be one or more
non-technical impediments.

If a generation cost difference continues for several years, there
should be time to construct new transmission capacity. This implies that
any technical impediment can be overcome, given time, at some cost. If the

benefits justify this cost, then the power should flow. Thus, one can argue



that there are no long-term technical impediments to power transfer, only
non-technical ones. Of course, in the short-run the technical problems of
getting the most wuse out of existing facilities, within the constraints
imposed by stability and reliability, are real and quite complex.

The Strategic 1Issues Subcommittee asked the Electric Power Research
Institute (EPRI) to study technical impediments to power transfers and asked
the National Regulatory Research Institute (NRRI) to study non-technical
impediments.! The NRRI was also asked to develop recommendations for
overcoming the impediments identified. The Subcommittee realized at the
outset that one particular non-technical impediment is of special
importance: the wuncertainty about how to set rates for wheeling services.
Unless the wheeling price accurately reflects the transmission cost, the
second condition given above for beneficial power transfer becomes very
difficult to apply. This 1is because the parties see the "cost" of
transmission as the price of transmission service, which may or may not
reflect the true cost. Hence, NRRI was also asked to do a separate in-depth
study of how to price wheeling services. The EPRI and two NRRI studies are
being issued at about the same time, August-September 1987. The companion
NRRI report, Some Economic Principles for Pricing Wheeled Power (NRRI-87-7),
was published in August 1987.

The companion report contains a transmission glossary, a discussion of
the technology of power transfers, and an introduction to the technical
limitations on power transfer capability. These are not repeated here.
While this report on impediments is self-contained, some readers may wish to
consult the companion report to become familiar with the technical
terminology. For most readers, the introductory material provided in the

first paper of this Impediments volume serves adequately to introduce the
issues.

! Some Subcommittee members may have stimulated the interest of other

groups in transmission issues. The National Governors' Assocation issued a
transmissiocn  policy  report that emphasized state-level measures to
facilitate power transfers. Federal policies are under consideration in
studies now being conducted by the Federal Energy Regulatory Commission, the

Congressional Office of Technology Assessment, and the General Accounting
Office. '



Organization

Four categories of non-technical impediments are identified:
institutional impediments, legal impediments, regulatory impediments, and
economic impediments. This study contains a paper addressing each of these.
A fifth paper reports on three case studies of transmission-related
conflicts in which the relative importance of some of the specific
impediments is assessed.

' The four impediments papers begin with the most general reasons for any
inadequacies in mnational power sharing and move toward the most specific
reasons. Institutional impediments arise from the basic ways that have
evolved in the United States for supplying electricity. Some other nations,
by contrast, have a single government-owned electric utility; others supply
electricity through a half-dozen quasi-governmental agencies; and others
rely on a few large privately-owned companies. The U.S. has over 3000
electric utilities. These consist of a great variety of sizes and ownership
types--including ownership by the national government, city governments,
electric  consumers, and common equity investors. These electricity-
providing agencies are overseen by an equally complex system of federal,
state, and local government agencies. Clearly, the incentives and
disincentives for optimizing power transfers with U.S. institutions are
different from those with other institutions In other nations. The
impediments to electric power transfers offered by current U.S. societal
institutions for supplying electricity are the subject of the first paper in
this study. This paper not only presents the institutional impediments but
also introduces the papers that follow by providing the context within which
the current debates about legal, regulatory, and economic impediments occur.

If one mnow assumes that these present societal institutions should not
be changed, the next most fundamental type of impediment is those contained
in federal, state, and local laws. Hence, legal impediments are taken up
next, in the second paper. Some laws expressly 1limit or forbid power
transfers. Other laws provide authority to order power transfers, but the
authority is weak enough that these laws may be considered impediments to
major power transactions. In still other cases, there are legal "vacuums,"
areas where there is no applicable law, and hence no authority exists for

seeking administrative or judicial correction of any power coordination

inadequacies.



Within the context of existing laws, the regulatory policies adopted by
federal, state, and local government agencies may create disincentives to
power transfers. These are impediments that could potentially be eliminated
without any new legislation. The principal impediments are the policies and
procedures of the Federal Energy Regulatory Commission, the state utility
commissions, and state and local agencies that oversee the siting and
certification of new transmission lines. These regulatory impediments are
identified in the third paper.

Even with existing institutions, laws, and regulations, more power
transfers might occur if the electric companies themselves would pursue
power transfer opportunities more aggressively. Whether they do or not
depends largely on the opportunities for profit--and the risks of economic
loss--that an increased level of power trading would bring. The lack of a
profit opportunity is an economic impediment to power transfer. So too is a
risk of economic 1loss that is not outweighed by the possibility of gain.
Two-party power trades between neighboring companies apparently occur as
needed in most cases. More often at issue are the economic impediments to
wheeling, especially the impediments as seen by the potential wheeler.
Apart from the legal and regulatory impediments previously alluded to, the
chief economic impediment to wheeling is the manner in which utilities
calculate wheeling rates, The fourth paper treats economic impediments,
with special emphasis on ratemaking for wheeling. The ratemaking analyses,
especially those in the three appendices to this paper appearing at the end
of this volume, are among the strengths of this paper. In particular,
appendix C, "A Theory for Wheeling Rates," treats short-run marginal cost
pricing theory in some detail and expands on the treatment of this subject
that appears in the companion NRRI report on setting wheeling prices.

In each of these four papers, the approach is to try to identify as many
potential impediments of each type as possible. Of course, not all these
impediments will apply in every case where power flows are blocked. The
impediments may be quite different in different cases; for example, they may
differ (1) 1in cases with and without a need for new transmission capacity,
(2) in different regions of the country, (3) between cases of interstate
and intrastate power transfer, and (4) between cases 1involving only
utilities and those involving cogenerators and requirements customers. In
each of the four papers, the relative practical importance of wvarious

impediments identified is discussed.



To show how some of these impediments apply in practice, a fifth paper
assesses the relative importance of the various impediments in three actual
cases where power transfers are desired but are in some fashion blocked,
delayed, contested, or otherwise impeded. One case involves attempts by
utilities to construct a new line to facilitate power trading and enhance
reliabilicy. Another case involves the wheeling needs of a requirements
customer and an industrial customer. In the third case, wvarious small
public power agencies that have banded together to increase their market
power as buyers encounter difficulties in market participation, especially
where long-term firm wheeling is required.

In the first four papers, the amount of bverlap in coverage is held to a
minimum, despite a natural relation between adjacent papers: our nation’s
laws ére designed around our institutions; our regulations implement our
laws; and economic incentives are closely related to regulatory policies,
especially pricing policies. Some subjects come up in several papers, but
are treated differently in each case. The concept of rate-of-return
regulation, for example, is treated as a U.S. institution in the first
paper. The focus here 1is on whether having or not having such an
institution affects the level of power transfers. In the discussion of
legal impediments the subject is taken up again, but here the focus changes
to how the scope of rate regulatory authority under various current laws may
act to limit power transfers. How the specific ratemaking policies and
practices, adopted by regulatory agencies within the broad limits permitted
by existing law, affect power transfers is taken up next. Finally, the

economic impediments imposed by particular wheeling rate structures are

considered.

Process

NRRI began this study by setting out these four impediments categories
and giving examples of impediments in each category. These 1deas were
described in four requests for proposals to develop four of the five papers
in this volume. Authors of papers were selected by competitive bid. The
editor discussed with each author the content and scope of his paper. In
June 1987, drafts of the four impediments papers were reviewed and discussed
with the authors, and a meeting of all five authors was held at NRRI. At
this meeting, ways of strengthening each paper were discussed, and the

recommendations in each of the first four papers were critiqued by all.



At about the same time, the case studies’ author presented NRRI with a
list of candidate case studies. NRRI conferred extensively with the NRRI
Research Advisory Committee (RAC) and the Strategic Issues Subcommittee
about the selection of the three cases. The RAC suggested a case not on the
original list (Stauffer Chemical), which became one of the final three. The
fifth paper, covering the three case studies, was reviewed by the editor but

not by the other four authors.

Development of Recommendations

Recommendations were developed by the authors for overcoming many of the
impediments identified. The easiest to overcome may be economic
impediments, since these recommendations typically require no major changes
in current regulations, laws, and institutions. If these recommendations
are deemed inadequate, one would look next to the recommendations for
altering regulatory policies, then legal remedies. More fundamental changes
to encourage power transfers involve new legislation or even changes in
industry organization.

However, not every impediment identified needs to be remedied. It is
quite important that mere identification of an impediment not be taken as a
recommendation to remove that impediment. Several of the authors stressed
this fact. For example, an investor-owned utility in the U.S. is granted a
franchise to‘ provide monopoly service to a certain territory. This
arrangement, of course, intentionally prevents or inhibits another utility
from competing to serve that territory. So the franchise system impedes
some power flow transactions. Recognizing this fact does not necessarily
mean that franchises should be done away with or that franchise terms should
be amended. Some policy makers would prefer to retain the benefits of a
system of franchised utilities, even if this means that some other benefits
associated with an increased level of competition would be foregone.

Nevertheless, it is worth recognizing that the franchise system impedes
power transfers so that the benefits of franchises are not inadvertently
lost as policies to promote power transfers are pursued. Also, some policy
makers may choose to amend franchise terms to promote competition if they
see this approcach as achieving a greater level of benefits.

Further, mnot all the power transfers impeded are necessarily beneficial
to society as a whole. With good power transfers, aggregate electric system

supply costs go down as high cost producers of electricity buy power from



lower cost producers. By backing-off high cost generation and increasing
low cost generation, overall costs decrease. However, power transfers that
involve no new generation simply redistribute a fixed-cost supply to
different parties. Then power transfers are a sort of a zero-sum game. One
party’s loss 1s another party's gain. Such power transfers, while
beneficial to the new recipient of lower cost power, are not beneficial to
all parties taken together. Policy makers may want impediments to such
power tranfers to continue, or may be indifferent to whether they are
removed.

Hence, one should not interpret a cataloguing of all non-technical
impediments by the authors as an indication that these impediments are all
undesirable and should be removed. Also, not all impediments are-equally
important. Within each.impediment category, the author has judged the
relative importance of the various power transfer barriers identified.
Further, each author of the first four papers was asked to recommend steps
for overcoming the principal impediments identified.

The task of developing recommendations was perhaps more challenging for
the authors of the early papers than the later papers. This is because the
authors of the early papers might prefer first to remove regulatory and
economic impediments to power tranfers (but these avenues were outside the
scope of their papers), but had to discuss instead possible 'changes in
societal dinstitutions and laws. In the first paper, Kaufman handles this
problem by separating conclusions from recommendations. If one wvalues
competition highly enough, he concludes, one <could seek to change a
particular societal institution. He then goes on to present some specific
recommendations of his own that involve more limited alterations to
traditional institutions. Burns, in the second paper, divides  his
recommendations into two groups: recommendations to policy makers who want
to seek legal remedies within the existing framework of laws and
recommendations for those who would seek new legislation. Both Kaufman and
Burns clearly separate the identification of impediments from their
conclusions and recommendations, which are placed at the end of their
papers.

A different approach is used in the third and fourth papers. Here, any
recommendations for removal of impediments involve less drastic changes in
traditional practice. The authors of these papers, therefore, take up
options for overcoming impediment as each impediment 1is discussed; these

recommendations are dispersed through the papers.



It is worth stressing that the recommendations in each paper are those
of that author alone. The recommendations in each paper were discussed and
critiqued by the editor and by the other authors during the June meeting at
NRRI. This served to sharpen the reasoning and tighten the list of
recommendations, but each author was the final  judge of  which
recommendations would appear in his paper. They are not the recommendations
of other contributors or of the NRRI.

Principal Impediments

At the June meeting, attended by all five authors, we attempted to find
agreement  among authors about which are the principal non-technical

impediments to power transfers. There was a consensus on three. They are:

* Opposition to Mandatory Wheeling--Some discussion of this appears
in each of the first four papers and in two of the three case

studies.

* Roadblocks to Constructing New Lines--This impediment is
discussed in two 1impediments papers and one of the case

studies.

* Incorrect Pricing of Transmission Service--This impediment arises

in two impediments papers and one case study.



INSTITUTIONAL IMPEDIMENTS

By Alvin‘Kaufman

Consulting Economist

Introduction

A major institutional issue in American society today is the role
of government. There does not appear to be a consensus as to whether less
government is best, or more is better. The electric utilities'are, in a real
sense, caught in the crossfire between those who envision a broad societal
role for government, and those who envision a rather limited role. That is,
a basic question that requires resolution is how society organizes itself to
deliver electricity, and how to improve that delivery.

Thus, the question of whether to encourage bulk power -transfers
between utilities is "part and parcel" of the societal institutional issue.
That is, the bulk power problem could be solved by changing the government's
role in the electric power industry. For example, a government entity could
own and operate the entire electrical system but lease it to private oper-
ators; or the system could be deregulated and left to operate at the discre-
tion of private enterprise.

Thus, it is apparent that there are an infinite number of organ-
izational ploys that can be utilized to eliminate the institutional bottle-
necks. It is not our purpose, however, to opt for any particular one, but
rather to note that the current arrangements should not be taken for granted.

It is possible to change the system depending on society's goals.



It is unlikely, however, that major changes will be implemented in
regard to bulk power transfers until there is a consensus in the United
States on the societal role of government. The difficulties resulting from
the failure to resolve that overarching issue are compounded, in the case of
the utilities, by the overcapacity problem facing many electric companies.

The difficulties resulting from overcapacity have been compounded,
in turn, by the high cost of building a new plant relative to the cost of
existing units. The consequent cost pressures have induced the industry and
its regulators to search for a way out of the rising cost thicket, primarily
by avoiding new construction. This effort has involved a number of activi-
ties including encouragement of conservation and load management, and crea-
tion of stronger interties between systems and regions. Stronger interties
permit greater bulk power transfers between intertied systems, and between a
producer and a third party, resulting in the possibility of a measure of com-
petition. The latter can result in a smaller governmental role, but its
major benefit is held to be greater efficiency and, therefore, lower costs.

An addit16n31 spur to competition would be the development of a
spot:market for electric power as opposed to the normal long term contract,
thus further encouraging bulk power transfers. Much of the movement toward
greater competition, however, hinges on the availability of transportation
services. That is, a‘viable spot market, or any bulk power purchase for that
matter, requires the availability of transportation to move the purchased
electricity to the buyer.

| By the same token, various wholesale customers and independent
generators of electricity feel their best interests, as well as those of the
"~ public at 1large, would be served if they were able to shop around for the
best deal possible, regardless of location, and have assurance that transmis-
sion would be available. To be able to do so, of course, would also require
the availability of suitable interties, possibly even a national grid.

On the other hand, many utilities feel the customer's ability to
shop around for electricity is a violation of the implicit agreement between
the state and the company. That is, the utility has agreed to provide ade-
quate and reliable service to all comers at all times within an exclusive

franchise area, while the state has agreed to permit recovery of legitimate

costs without undue delay.
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Despite the controversy surrounding bulk power transfers, it is
generally considered by many regulators and scholars to be a necessary
precondition for the improved efficiency of the electric utility industry.
It is felt, however, that there are a number of economic, regulatory, and
institutional impediments preventing the expansion of such power movements.
In order to determine if this is correct, the National Regulatory Research
Institute (NRRI) has launched a study of non-technical impediments to bulk
power transfers.

' This paper is part of that effort. In it we will concentrate on
institutional impediments. In doing so, we define an institution as some-
thing created by society to carry out a‘function. It can be an established
practice, law, custom, system or corporation.1

In this case, the institution is established for the purpose of
producing, transporting, and distributing electricity. As such, it may be
serving its purpose in an admirable manner, but it may also be an impediment
to the expansion of bulk power sales. For example, the structure of the
industry, the regulatory system, power pools, and so forth, are all institu-
tions that are candidates for discussion.

To this end, therefore, we will first discuss the current electric
utility institutions including the structure of the industry and the bulk
power network, and then turn to a discussion of which might act‘as an impedi-

ment to bulk power transfers. We can now begin with our discussion of exist-

ing institutions.

Electric Utility Institutions Today

The Regulatory Overlay

The structure of the industry has evolved, in large measure, as a
response to the regulatory system‘that has been imposed on the industry.
That system is based on the assumption that electric utilities are natural
monopolies. A natural monopoly comprises an industry with an inherent

tendency toward declining costs over the long term, high threshold

lyebster's New Universal Unabridged Dictionary, 2nd Edition, 1983,
Dorset & Baber, p. 951.
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investment, and technologic conditions that 1limit the number of potential
entrants.

Under such circumstances, the "public interest theory of
regulation" currently in vogue holds that it is more efficient for a single
company to serve an area than for several competitors. This is so, since the
high fixed costs can be spread over a larger number of units of output,
therefore resulting in declining costs. In order to achieve this efficiency,
the government restricts competition by granting a specific wutility an
exclusive franchise to serve an area, and thereby creates a monopoly.

A monopoly, however, has a tendency to seek monopoly profits. In
order to protect the public from the abuses of monopoly power, economic regu-
lation is instituted. This form of regulation is designed to assure that the
declining costs of a natural monopoly, operating in a discrete franchise
area, are passed through to the consumer.

The regulatory system is concerned with economic efficiency, tem-
pered with the need for adequate and reliable service, and the need to assure
equity. It operates on the assumption that a result equal to what would
occur in a competitive environment can be achieved, iﬁ terms of economic
efficiency, by permitting the utility to collect revenues equal to the cost
of providing service, including an allowable rate of return. The latter is
usually set at a level sufficient to attract capital. Under this theory of
regulation, it is assumed the consumer will receive a price signal approxi-
mating what would occur under competition.

Economic regulation 1is instituted, therefore, because electric
utilities are believed to be natural monopolies, as well as because of per-
ceived disabilities in the competitive process. These disabilities include
the potential for inferior service, and for discriminatory treatment of
customers.

It is thus held that any competitive system devised for electric
utilities is likely to be imperfect. As a consequence, competition will give
imperfect results that are likely to be no better, and possibly worse, than
the results under the present system.

This conclusion is, of course, controversial. The "coalition-
building" theorists would hold that a competitive market would produce re-

sults superior to what they view as political action and reaction under the
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current system. The essential question, however, 1is whether an adequate
degree of competition is possible in the electric utility industry.

Trebing has concluded that it is not likely that an adequate level
of competition could be induced in the electric utility industry. He feels
that competition will be restricted by the current high levels of concentra-
tion in industry, and by differentiated markets, the retaliatory pricing
power of existing utilities, demand/supply imbalances that may cause prices
to continue rising, and the difficulty of setting neutral pricing guide-
lines.?2

In any case, the regulatory theory outlined above is implemented
through a number of institutions. The major regulatory agencies include the
state commissions and the FederallEnergy Regulatory Commission (FERC). The
latter is an independent agenéy in the U.S. Department of Energy (DOE). All
of the regulatory groups operate as collegial bodies comprising three to
seven commissioners.

In addition to these economic regulatory groups, there are a number
of other regulatory agencies such as the Nuclear Regulatory Commission, the
Environmental Protection Agency, and the Securities and Exchange Commission
(SEC).

In this section, however, with the exception of the SEC responsi-
bilities in regard to the Public Utilities Holding Company Act, we will only
deal with the economic regulatory institutions, and those in a cursory
fashion in order to avoid duplicating the more detailed discussion in the

regulatory impediments section of this project.

Federal Regulation

The economic regulation of electric utilities is divided into two
unequal segments comprising Federal and state activities. In this instance,
the states have the leading role, with FERC playing a subsidiary part. The
latter agency is limited to the regulation of electricity in interstate com-

merce. This includes: 1. approval of rates and standards for sales for

2Harry M. Trebing. Apologetics of Deregulation in Energy and Tele-
communications: An Institutionalist Assessment. Journal of Economic Issues,
September 1986, p. 613-632,
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resale (wholesale sales) in interstate commerce; 2. approval of rates
promulgated by the Federal Power Marketing Administrations; 3. approval of
terms and conditions, and; 4. administration of the provisions of the Public
Utilities Regulatory Policies Act (PURPA) related to small power producers
and cogenerators.

At the moment, the area covered by FERC regulation is a relatively
minor part of the utility picture, with sales for resale comprising approx-
imately 16 percent of total sales. Given, however, that bulk power sales are
likely to increase, the importance of FERC's role is also likely to grow.
Despite this potential, the major Federal role, at the moment, is as the reg-
ulatory pacesetter and innovator. That is, when FERC establishes a policy,
the states will probably follow suit.

In addition to FERC, the Economic Regulatory Administration in DOE
regulates international transmission connections, and licenses power exports.
No authorization is required for the importation of electricity, but a permit

is necessary for a line to cross the United States border.

State Regulation

On the other hand, the scope of state authority over utility acti-
vities is as diverse as the states themselves. At the least, this authority
encompasses the establishment of retail prices, with most states granting
authority over investment and incurrance of debt. At the other end of the
spectrum, state regulators have authority over virtually all facets of util-
ity operation, including plant siting.

In any case, it is within this complex regulatory structure that

the industry must function.
Industry Structure3

Electric power in the United States is provided by a mixture of

organizations owned by investors, consumers, local governments,  and the

3Based on information and data in Energy Information Administration.
Annual Outlook for U.S. Electric Power 1986. U.S. Department of Energy,
April 24, 1986, DOE/EIAO474 (86), pp. l-4 and FERC. ©Power Pooling in the
United States. November 1, 1980, FERC-0049, pp. II-1 to II-5.
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Federal government. Of the 3,130 utilities active in 1986, more than 60

percent are publicly owned, and 30 percent are cooperatively owned. Only 236

are privately owned.

Investor-Owned Utilities

Despite the relatively small number of privately-owned utilities,
as shown in figure 1, these comprise the bulk of the industry by virtually
any measure. The investor-owned utilities (IOU) serve 76 percent of the cus-
tomers, produce and sell three-quarters of the -electricity, collect 74
percent of the revenues, own 77 percent of the generating capacity, and own
the major portion of the bulk power transmission system. As a consequence of
their preponderance, the privately-owned utilities are major suppliers of

electricity to the publicly- and cooperatively-owned systems. IOU's are

active in every state except Nebraska.

Public Utility Holding Companies

The majority of the investor-owned electric utilities are indepen-
dent companies, although approximately one-fourth are subsidiaries of the
nine holding companies organized under the Public Utility Holding Company Act
of 1935 (PUHCA).%

Under the terms of the Act, holding companies with subsidiaries in
the electric business must register with the Securities and Exchange Commis-
sion (SEC). A holding company is defined as one that controls, directly or
indirectly, 10 percent or more of the outstanding voting stock of a public
utility, or that, in the judgment of the SEC, can exercise sufficient influ-
ence over the affairs of a public utility to warrant regulation.

Not all holding companies, however, are subject to regulation under
the terms of the Act. In fact, most holding'companies are exempt. To be
exempt a holding company's operations must be intrastate in character, or it
must only operate in its own and contiguous states, or it must derive the
majority of its income from non-utility businesses.

If subject to the provisions of the Act, the holding company must

follow the anti-trust and regulatory rules promulgated by the SEC. Under

4KRaren Nelson. Electric Utility Diversification. Congressional
Research Service, Issue Brief IB82060, Sept. 26, 1983, pp. 1-5.
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these rules, the company must operate a single integrated utility system,
and must maintain a relatively simple corporate and financial structure,
although there are exceptions to these requirements.

In addition, the acquisition and sale of securities are
controlled. This is accomplished by subjecting certain transactions to the
approval of state authorities, and others, particularly long-term security
transactions and the sale of utility assets, to the approval of the SEC.
Further, the regulated holding company is subject to surveillance over
internal operating practices, proxy solicitations, and contracts for
services, sales and construction.

Based on data in the SEC Financial and Corporate Report, Registered

Public Utility Holding Company Systems (March 31, 1986), the following elec-

tric utilities are subject to regulation under PUHCA (numbers in parentheses

are the number of subsidiary utilities):

. Allegheny Power System, Inc. (&)

American Electric Power Company, Inc. (12)
Central and South West Corp. (&)

Eastern Utilities Associates (3)

General Public Utilities (6)

. Middle South Utilities, Inc. (6)

. New England Electric System (5)

. Northeast Utilities (5)

O OO Ny W N

The Southern Company (5)

Federally-Owned Utilities

Federal installations produce approximétely 10 percent of the elec~-
trical energy in the United States, primarily from hydroelectric installa-
tions operated by the Corps of Engineers or Bureau of Reclamation. This
energy is marketed by the Power Marketing Administrations (PMA). These com-
prise the Bonneville PMA in the northwestern United States, the Southeastern
PMA, the Southwestern PMA, the Western Area PMA, and the Alaska PMA. The
latter also owns and operates hydroelectric facilities.

In addition, the Tennessee Valley Authority produces and sells
energy to customers within the Tennessee Valley. It is a government-owned

corporation operating within the equivalent of a franchised territory, and
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produces electricity primarily £rom coal- and nuclear thermal-generating
plants.

Approximately 25 percent of the Federally produced electricity is
sold to the wultimate customer. These are large industrials or federal
installations. The bulk of the remaining electrical energy is sold to
publicly- and cooperatively-owned utilities for resale. These wholesale
customers have a legal preference right to federally-produced electricity.

Only energy surplus to the preference right customer's needs is sold to the
I0U's.

Municipally-Owned Utilities

Municipally-owned utilities are the largest group of electric util-
ities in the United States, but produce very little of their energy require-
ments. Some 72 percent of their sales are resales of electricity produced by
others. Despite this lack of vertical integration, municipal utilities tend
to have lower rates than IOU's. This is a result of not having to pay taxes
or dividends, as well as having access to less expensive capital and to
federal power.

In fact, municipal utilities tend to be concentrated in areas where
load-centers are small and it is possible to exercise the preference right to
federal energy. As a result, although municipal utilities exist in virtually
every state, they are big in the southeastern and Pacific areas of the coun-

try. Hawaii is the only state that has no publicly-owned electric utilities.

Other Publicly-Owned Utilities

Aside from the municipal utilities, there are public power dis-
tricts, state authorities, irrigation districts, and other state organiza-
tions. The power districts tend to be concentrated in Nebraska, Washington,
Oregon, Arizona, and California. These utilities are somewhat similar to
federally-owned utilities in that they produce more than they sell to ulti-

mate customers. The remainder is sold to municipally- and cooperatively-

owned utilities.

Cooperatively-Owned Utilities

These utilities are owned by their members (i.e., customers). In

essence, there are two types of cooperatives (coops). One is a distributor,
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who ‘may or may not own its electrical generation. The second type is a
Generating and Transmission (G & T) cooperative. The G & T is a cooperative
owned by the distributor coops, and organized to supply a part or all of
their needs.

The cooperatives in total account for approximately seven percent
of U.S. sales to ultimate customers, but they only produce four percent of

electricity in the United States. The remainder of their requirements are

purchased from others.

Newcomer To The Industry

Aside from the utility ownership arrangement discussed above, there
is a possibility of mergers and buyouts, as well as the development of
several nontraditional arrangements; among the latter are separate generating
companies and cogenerators.

Utilities have, in several instances, created separate generating
companies to operate a single plant, usually in cases of joint ownership by a
number of companies. For example, two-thirds of the stock of Yankee Atomic
Electric Company is owned by three utilities, with the remainder by a number
of other companies.

In addition, there have been proposals recently to spin-off all of
a company's generation as a separate entity. For example, Commonwealth
Edison has requested the approval of fhe Illinois Commerce commission to
transfer three of its nuclear units to a wholly-owned subsidiary, while
Public Service Company of New Mexico has suggested restructuring the company
into independent distribution and electrical generation companies. The
latter would be exempt from regulation.5

In addition, in recent years several plants have come on the scene
that are owned by non-utility companies. Generally, these are built by a
utility for the owners, and then operated by the utility under a leaseback
arrangement. This step is usually undertaken as a method of obtaining new

plant while conserving capital. The plant, despite its ownership, tends to

remain under utility control.

SPSNM ‘unbundling' plan may trigger more. Electrical World, April
1987, p. 17.
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Cogeneration

Cogeneration, on the other hand, tends to be a form of supply
outside the direct control of the utility. It occurs when there is a need
for process heat and either a manufacturer or an independent contractor
builds a plant to provide both heat and electricity. Electricity excess to
the needs of the sponsor is sold to an electric utility; in some instances
the plant may be built primarily to produce electric energy. In any case,
the utility is required to purchase the electric output at its "avoided cost"
of generation under the terms of the Public Utilities Regulatory Policy Act
(PURPA).

In all cases until recently, cogenerator sales of electricity have
been to local utilities. Recently, however, ENRON contracted to sell, over a
12-year period, 393 Mw out of 430 Mw at its Texas City, Texas, plant to Texas
Utilities Electric Company in Dallas. This sale is possible because Texas
utilities are required to wheel electricity from cogenerators when local
utilities do not require the energy.

The growth of cogeneration has been concentrated in California and
Texas, where regulation has been sympathetic, plentiful supplies of natural
gas are available, and utility generation tends to be oil- or gas-fired. A
gas—-fired cogeneration facility costs approximately $400 per Kw compared with
over $800 for a conventional unit, and usually takes less time to build. 1In
addition, cogenerators are not subject to economic regulation.

In recent months, as a result of opposition from utilities with
surplus capacity, coupled to a desire to assess the effect of reduced avoided
cost levels resulting from lower fuel prices, there has been a slackening in
the pace of the development of cogeneration facilities. 1In general, however,
it appears that the reduction in avoided cost is balanced by the reduction in
the price the cogenerator must pay for the fuel. As a consequence, it is
expected that development will resume, with concentration in those regions
heavily dependent on o0il for electricity generation, primarily the north-
eastern United States and Florida.®

The recent elimination of the Fuel Use Act provision preventing

utilities from burning gas under bhoilers may change this equation. In any

6Cogeneration thrives in U.S. despite lower oil, gas prices. 0il and
Gas Journal, January 19, 1987, pp. 15-18.
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case, in 1984 there were 443 cogeneration units aggregating 13,555 Mw opera-

ting or planned. As of the end of 1987, as indicated in Figure 2, based on

data in the Qil and Gas Journal, a total of 1683 Mw in new cogeneration pro-
jects weré announced. These were plants for which planning was just star-
ting. ,

Of these new projects, 45 percent were in California, 22 percent in
Maryland, 16 percent in New Jersey, six percent in,K Pennsylvania, and three
percent in Florida, with the remaining eight percent scattered among four
states. "

It is apparent that the growth of cogeneration facilities, all of
which are independent of the utilities, introducéé an element of competition
into the electric generating sector. These units, therefore, can force a

structural change in the industry.

Mergers and Buy—Outs7

‘ Mergers and buy-Outs also have the ability to change the structure
of the industry. These, however, have not been a major force to date. The
moét notable was the merger of Cleveland Electric and Toledo Edison. In
addition, there was the buy-out of Alamito Corpdration, a southwestern U.S.
electricity wholesaler, by Catalyst Energy Development Corporation, the pur-
chase of a number of smaller utilities by Utiiicorp United; and the bid for
Public Service of Indiana by an investment group. It has also been reported
that Merrill Lynch Capital Markets has been advising a number of electric
utilities regarding possible mergers and acquisitions.

For merger activity to take place, it is necessary to have people
who want to buy, and the right financial and regulatory conditions. The lat-
ter involves excess cash generation relative to construction, undervalued
assets, declining retail prices, and a perception of ﬂbor management. Insofar

as the latter is concerned, there are undoubtedly a number of poorly-managed

utilities.

’Based on data and information in the following: Scott A. Fenn.
. Electric Utility Buyouts: A New Wall Street Imperative? National Society of
Rate of Return Analysts 18th Financial Forum, October 28, 1986; and Raiders

Are Getting A Charge Out of Utilities. Business Week, November 3, 1986, p.
126.
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The question of retail prices is important, since it is easier to
obtain regulatory approval for a buy-out if it is 1likely that rates will
fall, than if they will rise. If fuel costs and interest rates remain stable
or decline, operating costs may well drop, with rates also declining or at
least remaining stable.

In addition, utility assets tend to be undervalued as a consequence
of regulatory procedures (depreciated original value). This is particularly
true of transmission facilities, utility-owned real estate, and the value of
franchise and rights-of-way. The one problem, however, may be the relatively
high price of utility stocks, many of which are selling at 10 to 11 times the
per—share cash flow before dividends but after capital spending.

It is, however, the strong cash flows that make electric companies
attractive to corporate raiders. In this regard, many utilities are now
winding down their construction programs and, therefore, are in a strong cash
position. An estimated one-third of investor-owned utilities now generate
more cash internally than is required for their capital expenditures. In
general, internal cash generation as a percentage of capital expenditures has
increased from 41 percent in 1982 to 64 percent in 1986, and is expected to
increase to 82 percent in 1988.

In 1986, there were at least six utilities with cash flow after

capital expenditures in excess of $100 million. These companies were:

Million S$'s

Consolidated Edison ............. e e 5403
Pacificorp «.vivvivenn... . .. e 135
Pennsylvania Power & Light ............. cee... 329
Portland General .......... . e e 175
Public Service of Indiana .............ccun... 138
Wisconsin Electric Power ........c.veveunneenn. 130

In addition, institutional investors have started to move into the
industry. Institutional ownership has increased from 19 percent of outstand-
ing shares in 1980 to 30 percent in 1985. This shift in ownership indicates
a perception that profits are to be made in the electric utilities. It also
makes it easier to buy out a company, since fewer owners need be contacted to

obtain a controlling interest. Further, institutional investors tend to be
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more willing to sell their interest in a company than individual investors,
assuming profits from the sale are perceived to be adequate.

From the above, it is apparent that many electric utilities are
being scrutinized by investors as potential merger or buy-out candidates. If
this scrutiny becomes reality, the structure of the industry could change
dramatically resulting in fewer but larger companies. It is also apparent
that the investor base of the industry may change from predominantly small

investors to a number of very large investors.
The Interconnected Network®

The United States bulk power system has evolved into three very
large networks. These consist of extra-high voltage connections between
individual wutilities designed to permit the transfer of electrical energy
from one part of the network to another. These transfers are inhibited, on
occasion, due to a lack of contractual arrangements and because of inadequate
control systems. .

The three networks comprise: 1. the Eastern Interconnected System
consisting of the eastern two-thirds of the United States; 2. the Western
Interconnected System consisting primarily of the southwest and areas west of
the Rocky Mountains; and 3. the Texas Interconnected System. The latter is
maintained as a separate system primarily to avoid federal regulation.

The western and eastern systems remain essentially unlinked because
of the large interties needed to assure successful operation. The western
area tends to concentrate its interconnections west and south of the Rockies
because of the expense of building and maintaining transmission lines in the
Rocky Mountain area, and because the low population density in that region

requires long and expensive lines to link utility systems of any significant

size.

8Information in this section is based on the following publications,
unless otherwise noted: 1. U.S.D.O.E. The National Power Grid Study, Volume
1 - Final Report. DOE/ERA-0056-1, January 1980, pp. 1-18; 2. EIA. Inter-
utility Bulk Power Transactions. DOE/ERA-0056-1, October 1983, p. 98; 3.
FERC. Power Pooling, previously cited.
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Power Pools

Within the network areas, virtually every utility is intertied with
its neighbors. In some cases, these interconnected companies operate as
power pools. A power pool exists to assure reliability among the member
systems, and to help with planning and development of future system addi-
tions. Some are formal, fully integrated organizations attempting to reduce
costs by operating essentially as a single utility, and utilizing central
economic dispatch of generation. At the other extreme are very informal pool
arrangements, often with no contractual obligations. In addition, those
holding companies owning contiguous utilities have formed intercompany power
pools.

There are, at present, an estimated 30 power pools in the United
States. Of these,.the five holding company pools plus four others (N.Y.,
NEPOOL, PJM, MECS) comprise formal, fully-integrated organizations. In addi-
tion, there are eight other formal, but less-integrated pools, as well as a

number of groupings that coordinate planning and in some cases operations.

Electric Reliability Councils

In addition to the power pools, the North American Electric Relia-
bility Council has been created to promote reliability and adequacy of bulk
power supplies. It achieves this goal through its nine regional councils,
whose membership comprises virtually every utility in the country, as well as
a number in Canada. These councils evaluate, for regional impact, the plans
developed to meét future demand by the utilities, as well as assessing the
overall reliability of existing and future systems. To an extent, the relia-
bility councils have replaced some of the more informal power pools that

existed primarily for the purpose of coordinating planning.
Bulk Power Transactions
Bulk power transactions comprise the sale, purchase, and inter-
change of electricity among utilities. There are two main types: coordina-

tion transactions, and requirements sales.

Requirements Sales

Requirements sales usually involve the sale of capacity by a com-

pany with a surplus to one with inadequate capacity, or that does not own
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generation, such as a cooperative or municipally-owned utility. This type of
transaction is usually classified for statistical purposes as a sale for
resale. The price to be paid by the buyer is generally established on a
cost-of~service basis. Requirements sales often involve the wheeling of

energy over the lines of a third party.

Coordination Transactions

Coordination transactions are undertaken for economy or reliability
purposes. They are generally classified for statistical purposes as inter-
changes or as purchases. The assignment of coordination transactions to
these two categories tends to be somewhat arbitrary.

Economy transactions are an effort to reduce operating costs by
substituting the lower-cost generation of another utility for the higher-cost
output of the buyer. These arrangements usually are priced through negotia-
tions, with the price often based on the savings accruing to the purchaser.

Reliability transactions are undertaken to meet an emergency, such
as the forced outage of a unit, or to improve system operation or reliabil-
ity. For example, in the latter case a utility with inadequate generating

reserves might purchase spinning reserves from another utility.

Current Status

Bulk power transactions of all kinds, as shown in figure 3, have
in;reased at a faster rate over the past ten years than either net generation
or sales to ultimate customers. This occurred because of the disparity in
0il and gas priées versus coal, and because of the high cost of new plant
versus an overcapacity situation for many utilities. As a consequence, com-
panies heavily dependent on o0il- or gas-fired generation sought electric
energy from coal-fired utilities, while those requiring additional capacity
purchased their requirements from overbuilt utilities. The former was by far
the more important type of transaction, since overcapacity tended to be
endemic in the industry.

The economy transfers at one time threatened to overwhelm transmis-
sion capacity, with 1lines in some regions loaded to the point where
reliability could be considered questionable. With the recent decline in oil
prices, this form of activity has also declined. For example, average hourly

imports of electricity into Florida, a state traditionally dependent on
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oil-fired generation, declined from close to 2200 megawatts (Mw) in April
1985 to approximately 1500 Mw in April 1986, a drop of close to 32 percent.
This despite an increase in electrical demand.? Thus, Florida utilities were
utilizing their own oil-fired generation to meet requirements. An increase
in the relative ﬁrice of petroleum could cause economy transfers to burgeon
once again.

The fastest growing type of transaction, however, has been wheel-
ing. This occurred for several reasons. The primary one is the need to sup-
port coordination transactions as utilities go further afield in the search
for lower cost electricity. In addition, an expansion in wheeling was
required to provide electricity to meet the increase in sales for resale, and
to provide an outlet for production of cogenerators and small power pro-
ducers.

The latter two groups have begun to introduce non-utility owned,
dispersed generation into the industry. Considerable overcapacity in many
areas of the country makes it difficult for cogenerators to sell their
surplus electricity at a profit. As a consequence, many of these
enttepreneurs would like to move their output via wheeling to more lucrative
markets. This has been compounded by the desire on the part of some large
industrial customers to shop around for electricity supplies.

In any case, in the foregoing sections we have attempted to outline
the institutions that bear on the production, transmission, and distribution
of electricity, with emphasis on those that have particular relevance to bulk
power transactions. Having done so, we can now turn to a discussion of these

institutions as they may impede such transactions.

Impediments to Bulk Power Transactions

The preceding sections have discussed the operational niceties
involved in the generation, transmission, and distribution of electricity,
with the accent on interutility bulk power transactions. These discussions
have dealt with the factual background of those institutions that bear upon

such transactions, either directly or indirectly. A bulk transaction can be

INorth American Electric Reliability Council. 1986 Reliability
Review. p. 25.
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defined as the purchase/sale, and transmission, of electricity between
utilities that utilize the bulk network {(lines in excess of 230 Kv). This
would include requirement sales, coordination transactions, and wheeling
involving a third party.

Among the institutions involved, there are undoubtedly some that
impede bulk power transactions. An impediment in our case is an institution
that obstructs, or hinders, bulk power movements. It may not completely
eliminate such movements, but may simply make these difficult to accomplish.

For our purposes, however, we are not including in our definition
those instances in which a regulatory body had deliberately established a
policy and accompanying regulations that inhibit bulk power transactions.
Such actions are a conscious decision on the part of the regulators to
exclude such movements because these are, from their perspective, not in the
public interest.

We are, in essence, conSidering two cases. In the one instance, we
are dealing with those cases in which the impediment is, by and large, acci-
dental in the sense that the institution was designed to serve some other
public purpose, but in the course of accomplishing its original mission it
impedes the transfer of bulk power. In other words, the policies needed to
carry out the institution's mission, and those required to stimulate bulk
power transactions are at cross purposes. In other cases, the impediment
posed by an institution is subtle and, therefore, may not be obvious.

Thus, we can define an impediment as an institution that creates,
in some fashion, a disincentive for the movement of bulk power from one util-
ity to another. 1In order to pinpoint these disincentives we will review the
pros and cons of each institution insofar as bulk power transactions are con-
cerned.

In doing so, we will utilize the three institutional classifica-

tions developed <earlier, namely regulatory  institutions, organizational

institutions, and operational institutions.
Regulatory Institutions
As noted earlier, economic regulation is based on the concept of a
natural monopoly. To implement the theory, several institutions have been

created. These include rate of return regulation, franchised territories,

and a split between Federal and State regulation.
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The Federal-State Dichotomj

The regulatory division between the federal and state governments
does not generally inhibit bulk power sales, since FERC and many state
regulatory agencies are in favor of such transactions. There is, however, a
void in the Federal regulation of bulk power transactions. The United States
Constitution reserves to the Federal Government the right to regulate inter-
state activities, but in this instance the legislative implementation of this
right leaves FERC with rather 1limited authority. As a consequence, the
Federal machinery for regulation of bulk power transactions tends to be
rather limited as well.

In addition, there are several instances in which federal and state
activities may conflict. For example, the Federal government sets wholesale
rates, while the states oversee planning and policy. There is virtually no
coordination between the two entities in regard to these activities. As a
result, there is no assurance that the consumer will receive a consistent set
of signals. It is possible that wholesale rates may be established with one
set of objectives in mind, while planning and state policy proceed along a
different path.

In this regard, some states establish retail rates on a‘marginal
cost basis, while FERC sets wholesale rates on an average cost basis. This
can cause problems in ratemaking, and can result in the consumer receiving an
incorrect price signal.

Of greater importance in terms of bulk power, however, may be the
reluctance of state commissions to lose control over a major cost item. That
is, if bulk power sales increase substantially, rates for these would be
established by FERC. These rates would be a "given" in establishing retail
rates, thus making it difficult for the state regulatory agency to assure the
efficiency of utility operations, and to control, insofar as it can, the pace
of cost increases.

Further, many states permit the use of fuel adjustment clauses
(FAC) that include purchased power. These pass-throughs allow rapid recoup-
ment of costs by the utility, and in an inflationary environment act as an
incentive for bulk power purchases. On the other hand, since scrutiny of
costs included in an FAC by the state agency does not usually occur except

after the fact, the state may find its control over this major cost element
weakened.
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Aé a consequence, some states might feel that this loss of ability
to approve all utility-incurred costs might hamper the commission's efforts
to regulate, and the regulators might, therefore, act to inhibit such trans-

actions.

Franchises

By the same token, the creation of franchised territories results in
a "Balkanization" of the electric utility industry. This is an incentive to
bulk power transactions in that there are a number of utilities all looking
to minimize costs, and thus there could be a number of buyers and sellers in
the market at any point in time, depending on supply and demand.

Alternatively, since the natural monopoly theory holds that one
company can serve an area at lower cost than several, there would appear to
be some predisposition onAthe part of the utility and its regulators toward
sufficient generation, transmission and distribution capacity to meet the
anticipated demand within the franchise area. In such an instance, the
transmission system will be built to carry electricity‘from utility-owned
generation to its load centers, and will be sized to serve the utility's
anticipated loads. Therefore, in most cases the system will not be designed,
either in terms of capacity or geography, to permit the wheeling of energy
for other parties. Further, in many instances interties will only be ade-
guate to assure the reliabiliity of the system.

In addition, there will be a tendency for the utility to be self-
sufficient in supply. This, together with a legal inability to seek out new
customers outside its franchise area, will result, even in cases where inter-

ties are adequate, in the creation of a disincentive for bulk power trans-

fers.

Rate of Return Regulation

Rate of return regulation also tends to provide a disincentive for
bulk power transactions. Under this regulatory system, the utility's revenue
requirement is derived by adding an allowable rate of return on permissable
utility investment (rate base) to other costs. As a result, the bigger the
rate base, the more dollars the utility eafns at the same rate of return.
It, therefore, has a financial incentive to own the required equipment and

plant, rather than purchase supplies from others (the "A-J" effect).
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This, however, is true primarily during a deflationary or economi-
cally stable period. During an inflationary period, the utility may perceive
itself to be better off purchasing supplies than building new capacity. This
would occur because the utility would receive the money expended for pur-
chases with minimal lag through the fuel adjustment clause, whereas the capi-
tal expended for a new plant would be returned over a number of years in
severely depreciated dollars. In this case, however, there would be a trade-
off between the declining value of the dollar, and a rising rate of return
allowed by the regulators to compensate for inflation. The latter would be
applied against a depreciated rate base, and might not be sufficient to bal-
ance for inflation.

In addition, during periods when real overall costs are rising or
when new plants cost substantially more than existing plant, the utility
would also find itself better off purchasing energy. In this case, it would
be able to shop for the lowest cost energy, thus keeping its costs and con-
sequent rates down. This would avoid further declines in demand in reaction
to price increases, and would, as a consequence, keep revenues from declin-
ing. The lack of new plant would also negate the need to incur new debt at a
higher cost, thereby avoiding an escalating embedded debt cost, and would
also allow the utility to fund other capital requirements out of retained
earnings.

From the foregoing it would appear that the impact of rate of return
regulation, as an institution, on bulk power sales may be primarily dependent
on economic conditions, and on industry circumstances. Given the current and
foreseeable situation, it does not appear to be a major impediment. Of per-

haps greater importance may be the way the industry is organized.
Organizational Institutions

The structural arrangement of the electric utility industry may
have a substantial impact on the growth, or lack of same, of bulk power pur-
chases. In particular, there are a number of institutions that appear to be
of some importance in this matter. These include the type of ownership,

PUHCA, the development of cogeneration, and the emergence of mergers and
buyouts.
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Ownership

As we have noted earlier, there are a number of different ownership
types extant in the electric utility industry. By and large, this is prob-
ably beneficial insofar as bulk power transactions are concerned, in the
sense that few of the publicly- or cooperatively-owned utilities have sub-
stantial generating capacity. Given the preponderance of investor-owned
utilities in virtually every aspect of the industry, and particularly in
generation, there is little built-in incentive for purchases between the non-
investor-owned utilities and the IOU's. Thus, a major bulk power market is
the sale of electricity by IOU's to publicly- and cooperatively-owned utili-
ties. This marketing arrangement may make the IOU unwilling to wheel elec-
tricity from a third party to the publicly- or cooperatively-owned utility
when it has sufficient capacity to serve that load.  In this matter, the
differences in ownership type may inhibit the wheeling portion of bulk power
transactions.

The incentive toward bulk power transactions between IOU's and
publicly- and cooperatively-owned utilities has been dampened somewhat by the
development of generating and transmission cooperatives. The G & T are £ill-
ing the role of supplier for the retail coops. By the same token, however,
the G & T does not retail electricity, and thus all of its saleé are at
wholesale.

In the same vein, sales between the Federally-owned and publicly-
owned utilities are virtually all bulk power sales. The preference right to
federal electricity, however, tends to restrict wheeling, if not bulk power
sales generally, by encouraging areas close to federal installations to
create publicly-owned electric utilities in order to take advantage of that
low cost energy. On the other hand, if wheeling were freely available, the
preference clause might encourage areas somewhat remote from Federal instal-
lations to create publicly-owned utilities.

In any case, the preference clause encourages public ownership of
electric utilities, and provides an incentive for the purchase of federally
produced electricity. The latter, in turn, tends to restrict the need for
utility-owned generation, and‘for transactions between utilities benefitting
from the preference clause and non-federal entities. 1In an overall context,

and depending on one's perspective vis-a-vis public power, these policies are
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not necessarily inappropriate. In terms of bulk power sales, other than ex-
changes between federally-owned facilities and the publicly-owned utilities,
however, the preference clause does tend to serve as an impediment
to competition in this market. It does so by providing a disincentive for
interchanges between the IOU's and the federal facilities.

Given, however, the relatively slow growth of federal generating
facilities compared with the growth of publicly-owned utility demand for
electricity, the "public's" may be contributing more of an incentive to bulk
power transactions than they are providing in the way of inhibitions. In
general, the diverse ownership pattern of the industry does not appear to
have a serious inhibiting effect on bulk power transactions, and in fact may
be beneficial. Of greate} importance may be the requirements of the Public

Utility Holding Company Act.

Public Utility Holding Companvy Act

PUHCA can be said to have a relatively minor impact on bulk power
transactions in that there are a limited number of registered holding com-
panies. However, the subsidiaries account for approximately 25 percent of
the IOU's and the companies tend to operate in an integrated manner. Thus,
PUHCA is of some importance in that it forces all operations to be concen-
trated within the company territory and, therefore, generally excludes out-
siders. '

As a consequence, bulk power transactions tend to be between the
subsidiaries, although in those instances where coal-fired overcapacity
exists, the holding company may be active in selling to others.

In general, given that facilities are built to serve the needs of
the holding company, and that economies of scale are probably available be-
cause of the consolidated nature of operations, bulk power transactions out-
side the company will be limited. Within that parameter wheeling is likely
to be nonexistent since transmission capacity is likely to be limited, and if
generating capacity is available it is likely the company will want to sell
its surplus rather than wheel someone else's electricity.

Aside from the registered holding companies, as noted in an earlier
section, the Act provides for exempt entities, under certain circumstances.
This probably serves as a disincentive to bulk power transactions, since the

exempt company must be intrastate in character, or only operate with a state
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or contiguous states. Thus, to maintain its exemption, the holding company
might be unwilling to engage in any bulk power transaction that would raise
questions regarding its intrastate character.

On balance, it would appear that PUHCA has an inhibiting effect on
bulk ﬁower transactions outside of the holding company territory. The Act,
together with its interpretation and enforcement, tends to encourage
operations within the company territory. To a limited extent, however, these
impediments may also derive from the method of operation and the form of

ownership rather than the provisions of the Act.

Cogeneration and Non-Utility Generation

The development of cogeneration and small power producers (QF), as
well as non-utility generation, introduces a measure of competition to the
electric utility industry. It also, by definition, creates a need for bulk
power transactions. That is, the purchase by a utility of electricity from
these facilities constitutes such a transaction.

At the same time, the presence of these producers introduces pres-
sure for the ability to wheel energy. In those instances where the avoided
cost of the local utility is lower than the price that might be obtained
elsewhere, the QF has an interest in selling its output in other markets,
most of which would require wheeling its Kwh over third party lines. Con-
versely, in those instances where a large utility customer is not also the
cogenerator, that customer might be interested in contracting directly with

the QF for its output, thus utilizing the utility primarily for wheeling

purposes.

Avoided Cost

Despite this salutary effect from cogeneration insofar as bulk
power is concerned, the legal requirement for sales at avoided cost pose an
impediment. FERC establishes the avoided cost standard, the states implement
it, and bulk power may well be céught in the middle. That is, the FERC man-
date to encourage cogeneration and small power may conflict with a state's
policy to encourage wheeling by making the output of the QF too expensive
relative to other sources, so that no one who is not required to do so may be

willing to buy that production. The local utility would be legally mandated
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to purchase the output. The above discussion indicates that avoided cost can

be a problem insofar as bulk power transactions are concerned.

Fuel Use Act

Aside from the problems outlined above, there may also be
difficulties as a consequence of the provisions of the Fuel Use Act (FUA).
That is, in the planning and development of generating facilities, the type
of fuel that will be available is a major consideration. In the case of
cogeneration, the availability of natural gas is usually of crucial impor-
tance.

These units have been exempt from those provisions of FUA prohibit-
ing the use of‘natural gas under boilers. - With the recent modification of
the Act permitting such use by utilities and others, the impact of the avail-
ability of natural gas on bulk power sales may become negative. Not only
will there be greater competition for available supplies of gas, but the
ability to use this fuel may encourage utilities to build small gas-fired
units close to load centers. This development would minimize the need for
transmission, and possibly eliminate a substantial portion of the market for
bulk power. The full effect of FUA modifications on such transactions will
not be known with any certainty for some time.

From the foregoing discussion it is apparent that while cogenera-
tion and small power, as well as non-utility generation, are advantageous
insofar as bulk power sales are concerned, the avoided cost requirement poses
an impediment to these transactions. On the other hand, the recent modifica-

tion of the Fuel Use Act comprises a potential problem of unknown dimensions.

Mergers and Buy-Outs

The development of cogeneration and other non-utility generation,
discussed above, is a new development in the electric utility industry. An
equally new development is the spread to the electric utilities of the merger
and buy-out craze that has infected other industries. In general, buy-outs
will only involve a change in ownership at a single utility, and thus should
have a minimal impact on bulk power. Mergers, however, are a different
story.

This trend, if it continues, means fewer but larger utilities.

Specifically, however, because of their size and the large territory served,
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these will tend to be self-sufficient in terms of generation and
transmission, and thus less likely to enter the bulk power market. As a
consequence, much of our earlier discussion related to holding companies also
applies in this case.

In addition, it should be noted that most of the mergers will
create large company networks which could be expensive and difficult to
interconnect with other utilities, thus further inhibiting bulk power trans-
actions.

The above assumes that the mergers involve utilities whose terri-
tory is contiguous. In the event that a merger occurs between non-contiguous
companies, there could be an increased need to wheel electricity between the
component utilities. It is expected, however, that most mergers will involve

neighbors in order to obtain operating economies of scale, as well as savings

in administrative costs.

Operational Institutions

Operational institutions include such items as power pools and
-their latter day potential extension into a national grid, a spot market,
mandatory wheeling, and competition. All of these, with the exception of
power pools, are institutions that are either not yet in existence, or in an
embryo stage. Therefore, we will discuss each of these potential institu-

tions in some detail below, and then take up the possible effect on bulk

power transactions.

Potential System Changes

The potential for changes in the system are, by and large, the
result of the introduction of a degree of competition into the generating
sector, coupled with the heavy loading of existing transmission lines. These
factors have set the stage for the creation of a competitive market. The
arrival on the scene of these new institutions could have a profound influ-
ence on the way things are done, and on bulk power transfers. As a conse-

quence, we will now take these up in an effort to determine their importance.
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Competition

There are a number of people who believe that competition is the
only way to solve the industry's problems. These people hold that competi-
tion will result in lower prices, do a better job of preventing monopoly
power, and encourage creation of new markets, services, and technology. It
is held that the elimination of restrictions on entry, exit, diversification,
prices, and earnings will lead to substantial benefits to society.10

The suggestions for deregulation, in virtually all cases, deal with
generation, and only occasionally with transmission. However, in almost every
instance, FERC authority over wholesale rates would be eliminated, while
retail service would continue to be provided by distribution firms subject to
state regulation.

In some cases, the distribution entity would contract with generat-
ing companies and move the energy over the lines of a third party. In:other
cases, the transmission entity becomes a kind of broker, buying energy from a
supplier and selling to the distributor; and in still other proposals, trans-
mission and distribution comprise a regulated utility, while generation is
deregulated.ll

It has been noted by Trebing, however, that the debate over deregu-
lation tends to compare the worst of regulation with perfect competition, and
that flawed markets will not perform any better than flawed regulation. He
concludes that the level bf competition needed to assure economic efficiency
will not emerge under deregulation because of the current high levels of con-
centration, differentiated markets, and the retaliatory pricing power of
existing utilities, among other things.

Aside from these arguments, there are questions as to the fate of
"adequate and reliable service." It would appear that efforts to assure the
reliability of the system may require cooperative efforts on the part of gen-
erating unit owners similar to those undertaken by power pools, or perhaps
long-term contracts between buyer and seller guaranteeing adequate reserves.

Such arrangements might well eliminate a substantial degree of competition.

10Harry M. Trebing. Previously cited.

IlR.B. Braid and L.W. Rickert. Potential Institutional changes in

the Electric Utility Industry. Oak Ridge National Laboratory, ORNL-6159,
February 1986, pp. 34-36.
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The concept of adequate and reliable service would be difficult, if
not impossible, to continue. Not only would utilities be 1looking for
low-cost supplies of electricity, but so would large customers. In this

regard, a major issue may be the question of the rights that accrue to

customers who bypass the system.

The Bypass Issue

Large customers will be encouraged to look for alternative sources
of electricity because of the number of utilities with excess capacity, as
well as because of the relatively easy access to non-utility generato
These large customers are generally among the more profitable for the util-
ity, and their loss could make it difficult for the utility to cover its
fixed costs, or at the least earn a low rate Qf return. In addition, the
loss of load, if substantial, could throw capacity planning out of phase. As
a consequence, the utility might find itself with plants under construction
that are no longer needed.

In any case, it is 1likely that the utility would be unwilling to
assure customers who left the system that they could come back, unless a
backup charge were paid to cover the costs incurred. If such charges were
levied on those who cause them, it might create a major barrier to competi-
tion by making it uneconomic for large users to shop for lower cost supplies.

At the same time, if such charges were not levied on those who
cause them, the other customers would have to carry them, or the concept of
adequate and reliable service would go by the board. In the latter event,
small customers in inconvenient areas, or those in capacity tight regions,

might find themselves without service. Given that electricity in modern

society is a necessity, this lack of service could pose a substantial

hardship.

Experiments in Competition

From the foregoing discussion, it is apparent that before competi-
tion is welcomed with open arms, a number of questions require more defini-
tive answers. Specifically: 1. Will there be sufficient competition to pro-
tect the consumer from the excesses of monopoly power; 2. can reliabiliity be
assured without inhibiting competition, and; 3. can small customers be

assured of adequate and reliable service?
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In an effort to obtain some answers as to what might occur, FERC
authorized a two-year (1984-1985) deﬁonstration in the Southwestern United
States relative to the impact of regulation on the efficiency and competi-
tiveness of bulk power exchanges. The Commission permitted the six cooperat-
ing utilities wide latitude in establishing the prices at which coordination
sales would take place, permitted retention by the utility’of a specific
percentage of the profits, and essentially mandated wheeling for such sales.

Preliminary findings, based on the first year of operation, indi-
cated gains in efficiency compared with the year prior to the exXperiment,
but no significant change in volume of trades in Mwh or number per hour.

In regard to competitiveness, the results were somewhat inconclu-
sive. However, it does appear that in the more realistic case tested,
measured competitiveness increased between 1983 and 1984.12 1t may be that
the increase in competitiveness was a consequence of the wheeling
requirement.

In addition, FERC on March 12, 1987, issued an order (Doéket ER
87-97-001) accepting a bulk power experiment in the western United States
over a two-year period starting May 1, 1987. The Western Systems Power Pool
will set up an electronic clearinghouse for buy and sell quotes, and will
have broad pricing flexibility. The goal is to test whether the information
exchange coupled with the pricing flexibility, will improve the utilization
of generation and transmission facilities. The experiment will involve some
15 utilities in 10 states, and will éover a wide range of firm and non-firm
services.!3

It would appear that the success of these experiments may be depen-
dent, in large measure, on the ability to wheel. In any case, we can now

turn to a discussion of this topic.

Mandatory Wheeling

At the present time, no.utility is legally required to wheel elec-

tricity for another company. In addition, the heavy emphasis on the economic

12Jan Paul Acton, Stanley M. Besen. Regulation, Efficiency, and

Competition in the Exchange of Electricity. Rand Corporation, October 1985,
R-3301-DOE, p. 120.

13yit1iam J. Kemp. The Western Systems Power Pool: A Bulk Power Free
Market Experiment. Public Utilities Fortnightly, April 30, 1987, pp. 23-27.
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health of the wheeling utility coupled to the procedural requirement for
case-by-case approval of wheeling applications by FERC imposes a substantial
burden on those desiring to wheel. It is felt by some that this system is
adequate for all appropriate requests, given the configuration and capacity
of the existing transmission system.

There are those, however, who feel that the current voluntary
arrangement is inadequate. These people view wheeling as the wedge needed to
force the transmission sector to adapt to the momentous changes they see
coming. It is, in this view, the precursor to deregulation. If this is
assumed to be correct, there is a question as to the ability of the industry
to cope with the effect of increased wheeling such as new load patterns and
new uses of the transmission system.

In general, the argument over mandatory wheeling revolves around
three major questions. These are: 1. the degree of éppropriate competition;
2. the kinds and severity of impacts on the transmission system; and, 3, the
price to be charged for wheeling services. The first item, ih turn, raises
the bypass issue.

The bypass problem was discussed earlier in the competition sec-
tion. Essentially it boils down to what happens when the customer leaves the
system for another supplier. If wheeling were mandatory this is liable to
occur with some frequency. In such an instance, the utility would lose a
portion of its load and consequently its revenues.. In many instances, the
lost load would be among the most lucrative. The result could be difficulty
in meeting fixed costs, overcapacity, etc.

The system impacts tend to be largely technical and beyond the
scope of this paper. Suffice it to say there are devices able to handle most
of these difficulties. TUnrestricted wheeling would require the electrical
grid to adapt to demand changes in a market-based manner. This would imply a
more market-oriented pricing system.

This could involve the use of marginal cost-based rates, or some
proxy for these. For example, the incremental variable or total costs
imposed on the system by the transaction could form the base for ratemaking.

In any case, it 1s apparent that mandatory wheeling would open the
system to all comers, and raise a number of technical, regulatory, and eco-

nomic problems. It would also probably force the creation of a national

grid.
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A National Grid

The creation of a national grid involves the interconnection of
virtually all of the generating capacity in the country into a single grid or
power supply system.

It is held that such a system would be able to take advantage of
load diversity not utilized by existing interconnections. That 1is, since
maximum demand occurs on individual systems at different times of the day and
year, intertied systems can share capacity to meet the individual peaks.
This permits greater use of base load generation, which generally has the
lowest operating costs, over longer time periods than would be the case with-
out interties. The higher plant utilization permits the high capital costs
of these units to be spread over a greater number of Kwh, resulting in lower
overall costs per unit of output.

In addition, an intertied system can reduce the need for generating
reserves by spreading the risk of an outage among all of the members. The
participating utilities can coordinate maintenance activities so that each is
covered by the others when equipment is taken off line. In addition, the
members of a grid can provide emergency capacity since it is unlikely that
several units, located at different utilities, will suffer forced outages at
the same time. Thus, a grid permits more effective use of reserves to main-
tain the reliability of the overall system.14

Alternatively, it is held that available economies have been ex-
ploited by the current level of interconnection. The creation of a national
grid would encounter high costs and technical difficulties because of the
size of the networks being connected together. Further, there is consider-
able uncertainty regarding the remaining untapped load diversity. This is
compounded by efforts at load management, including time-of-use pricing. The
economies available through interconnection are reduced as system load factor
and equipment utilization improve as a result of demand modification methods.

In the DOE National Grid study referred to earlier, it was con-

cluded that improved wutility operational integration would result in

Yipivin Kaufman, Barbara M. Daly, Gary J. Pagliano, and Russel J.
Profozich. The National Electrical Grid - A Concept Whose Time has Come?
CRS, Library of Congress, 78-99 S, May 2, 1978, pp. 8-10.
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significant benefits, but the latter might be less than the costs required
for the capture of those benefits.l>

In general, the creation of a true national grid does not appear
likely in the medium-term. It is regarded by some utilities as the first
step toward the nationalization of the industry, and raises the question of
public versus private ownership. As a consequence, the national grid is a
highly controversial issue.

It is apparent, however, that the industry will continue to inte-
grate and intertie local systems ever more tightly, so that regional networks
virtually equivalent to power pools will evolve throughout the U.S., rather

than being concentrated in a few areas of the nation.

A Spot Market

The creation of regional grids, many of which are also tied to-
gether at least for reliability purposes, makes the development of a spot
market feasible. In the event that bulk power transfers are eventually

deregulated to an extent, such a market would move from a possibility to a

probability.
In fact, such markets are already active. The large number of
coordination transactions are essentially a spot market at work. On a more

formal level, however, is the Western Systems Power Pool discussed earlier,
and the Florida Brokering System. Under the latter arrangement, each member
utility submits hourly quotations indicating the quantity of energy available
for sale or desired for purchase, together with the bid or asked price.
Prices are based on each individual utility's incremental or decremental cost
for specific blocks of power, aﬁd include transmission and wheeling costs.
The quotations are matched in order, starting with the buyer with the highest
decremental cost versus the seller with the lowest incremental cost, and
proceeding downward until a predetermined cost differential is reached.
Actual sales are voluntary, and settlement is on a split-the-savings basis.

That 1is, the buyer pays the seller's incremental cost plus a percentage,

15y.5.D.0.E. The National Power Grid Study. Cited earlier, pp.

65-66.
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usually 50 percent, of what he saves by buying rather than generating his own
electricity.l6

This arrangement is a formalized version of the traditional elec-
tricity transaction. The major innovation is the use of a computer to match
buy/sell quotes. As more independent generators enter the market, the
Florida Broker might evolve into a true spot arrangement, assuming transmis-
sion can be arranged to non-local utilities.

From the foregoing discussion it is apparent that the bulk power
market is in a transitional phase. Despite this, the various institutions

can help or hurt the development of bulk power transactions.

The Effect

In any case, mandatory wheeling would be beneficial insofar as bulk
power transactions are concerned, since it would open the transmission system
to all comers. These types of sales would also be increased by a more com-
petitive environment, particularly in the electric generating sector. An
expression of this additional competition would be the creation of a spot
market, which by definition would involve bulk power transactions. Such a
market is beginning to develop in some areas. However, in order for a viable
spot market to emerge, a national grid, or at least strong regional grids,
are necessary.

Such regional grids exist in a limited number of areas as power
pools. These could work against bulk power transactions, except among pool
members, in much the same way as holding companies. That is, since the
planning of the supply side of the equation is accomplished on a coordinated
basis among the members of the pool, there is a tendency for the pools to be
self-sufficient in terms of generation and transmission. Further, the legal
arrangement between the members of a pool could tend to give them priority
over outsiders and, therefore, could work against bulk power transactions
outside the pool. There are, of course, many instances where such
transactions are encouraged on an individual basis, or entered into on a

poolwide basis, in order to minimize costs, assure reliability, or avoid

plant construction.

16514, Interutility Bulk Power Transactions. Cited previously, pp.

26-27.
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Conclusions and Recommendations

At the outset of this paper, we noted that the major issue is the
societal role of government, with the basic question, in terms of electri-
city, being the organizational pattern desired by society to deliver these
services. We further noted that the existing societal organization for the
delivery of electricity should not be taken for granted. There are a number
of alternatives, and changes are possible over time.

In this regard, it would be our view that if greater competition,
as expressed by more bulk power transactions, is considered an essential
gocietal goal, then a radical restructuring of the industry would be neces-
sary. This restructuring could take a number of forms, but from our perspec-
tive the most 1likely would involve the deregulation of generation, the
change-over of transmission from an integral part of a utility to a common
carrier, and the continuation of distribution in its current form.

Such an arrangement would not only encourage bulk power transac-
tions, but would make these a necessity, since the current vertically inte-
grated form of operation would no longer exist. Distributors would serve
their franchised area, but would be required to seek out the lowest cost
generation, and arrange for the transportation of the Kwh as dictated by load
patterns. This would give rise to a spot market, and possibly eventually to
the creation of a national grid.

Under such an organizational pattern, bulk power transactions would
become a way of life. By the same token, many of the problems discussed in
the competition and mandatory wheeling sections would require resolution. 1In
particular, methods to assure the reliability of the system in a competitive
market would have to be developed, and the concept of "adequate and reliable
service" would have to be addressed.

In addition, the regulatory system would probably require a major
overhaul. The states would probably continue to regulate distribution, but
would lose direct control over the major cost items involved in transmission
and generation. This loss would probably necessitate the development of
oversight methods to assure the prudence of purchase and transportation

arrangements, with this item becoming a major element in all distribution

rate cases.
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At the same time, it can be assumed that the regulation of trans-
mission rates and policy will devolve upon FERC, which might regulate this
segment of the industry through a number of regional offices, or perhaps
regulation might be concentrated in regional agencies. In any case, the
regulatory body would require far broader authority to set rates and compel
wheeling than now exists. It might also be necessary to establish a regula-
tory procedure for the spot market in electricity somewhat akin to those
utilized in the regulation of other commodity and futures markets.

The revolution discussed above, however, is unlikely to occur
until, as noted in the introduction to this paper, agreement has been reached
on the role of government in society. Such a concensus does not appear immi-

nent. As a consequence, we can return to a less global discussion of insti-

tutional impediments.
Conclusions

In this regard, the foregoing sections have indicated that there
are impediments within each of the major institutional classifications,
although these vary in importance. In the discussion that follows, we draw
no conclusions as to the merits of an institution in an overall sense or in
regard to the specific purpose for which it was created. Our conclusions
relate solely to bulk power transactions.

Our discussions below will be organized within the same three clas-

sifications (regulatory, organizational, and operational) as in earlier sec-

tions.

Regulatory Institutions

Rate of return regulation, as an institution, does not appear to be
a major impediment to bulk power transactions; it is, however, discussed in
some detail in terms of policy in another paper in this report. In fact,
economic conditions and circumstances may be more important that this regula-
tory institution.

The franchise system, on the other hand, may be a major problem
because it is an expression of the natural monopoly concept. Among other
things, in return for an exclusive service territory, the latter means the

utility must provide all comers with service at all times. It will, there-
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fore, attempt to size its system to meet its expected demand, and will strive
to be self-sufficient in terms of supply in order to assure its ability to
provide service. As a consequence, its transmission system will usually be
sized to serve its own load, with little excess capacity available to permit
wheeling for others. At the same time, the utility is legally forbidden to
look for new customers outside its area. As result, under normal circum-
stances, it will generally have minimal need for purchased capacity, and will
have little available to sell to others. We can, thus, conclude that the
franchise system - is a major impediment to bulk power transactions.

The franchised utilities will generally be primarily subject to the
control of state regulatory agencies. As bulk power transactions increase,
however, the reach of FERC regulation will likewise .increase. With the
increased importance of such activity will come the need for expanded Federal
authority, providing the states with an incentive to restrict sﬁch transfers
in order to maintain control over a major cost item. Thus, the federal-state
regulatory dichotomy can be considered to be an important institutional

impediment to the movement of bulk power between utilities.

Organizational And Operational Institutions

Within the organizational and operational classifications, it seems
apparent that the ownership pattern, as such, is not an inhibition to the
transfer to bulk power, although there are several allied institutitions that
appear to provide a disincentive. These include preference rights, cogenera-
tion, power pools, PUHCA, and mergers.

The latter three institutions appear to be similar in impact.
Holding companies are large, integrated operations, while mergers create
large utilities usually serving contiguous territories, and power pools often
operate on an economic dispatch system.

In any case, PUHCA tends to inhibit interutility bulk power trans-
actions by encouraging operations within the holding company territory. It
is likely that in such an instance what one subsidiary may lack another will
have, making transactions outside the company problematic. In those in-
stances, however, where the hoiding company has an excess of coal-fired elec-

tricity, it will attempt to sell that excess to others, thus aiding bulk

power transactions, at least temporarily.
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Of greater importance, however, may be the coordinated planming un-
dertaken by the holding company on behalf of its subsidiaries, usually with
the aim of self-sufficiency. By the same token, this planning function may
also make power pools an impediment to bulk power transactions outside of the
pool.

Mergers also tend to work against outside bulk power transactions
sihce the amalgamation is presumably consummated because the utilities "fit"
together in some way. This fit may be in terms of transmission and genera-
tion, as well as because of potentially more efficient operation. In any
case, there would be a tendency toward self~sufficiency among the merged
companies.

It would, therefore, appear that PUHCA and mergers, as well as
power pools, all provide a disincentive for bulk power transactions outside
of the company or pool area.

' The preference right, on the other hand, tends to encourage bulk
power transactions between publicly-owned utilities and federally-owned gen-
eration. It may, however, discourage wheeling by encouraging areas close to
fedefal installations to create publicly-owned utilities in order to take
advantage of the preference right.

At the same time, existing publicly-owned utilities, as a conse-
quence of demand growth beyond the ability of traditional suppliers to serve,
may be of benefit tc wheeling. These utilities are looking for additional
supplies, at lower cost, wherever these might be found. Thus, existing
Ypublics" probably provide an incentive for bulk power transactions general-
ly, and for wheeling specifically.

Cogenerators are probably in the same situation as existing pub-
licly-owned utilities, except from the other end. That is, cogenerators have
an interest in being able to wheel their output to those able to pay the
highest price. Therefore, these producers provide a major incentive for bulk
power transfers.

There is difficulty, however, in that the cogenerator must be paid
the utility's avoided cost for his energy. This requirement may inhibit bulk
power transfers, particularly those requiring wheeling, by making the cogen-
erated electricity too expensive for non-local utilities. The local utility

is required by law to buy from the cogenerator.
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Therefore, while cogeneration is advantageous to bulk power trans-
fers, the avoided cost requirement can be considered an impediment. In addi-
tion, the recent modifications in the Fuel Use Act may also serve as an
impediment to bulk power transactions, althbugh these changes are so recent
that it is difficult to judge the impact.

From the foregoing discussion, we can conclude that the following

constitute, in some degree, institutional impediments to bulk power transac-

tions:

1. Franchised territory;

2. Federal-state regulatory dichotomy;

3 PUHCA re transfers outside the company;

4. ©Power Pools re transfers outside the pool;

5. Mergers;

6. Avoided cost re sales to non-local utilities;

7. Preference right to Federally generated electricity.

Recommendat ions

Based on the above list of impediments, we present below some sug-

gestions that may alleviate the difficulties. No suggestion is made in

regard to franchises because the only feasible recommendation would be the
elimination or modification of this arrangement. It is felt this would be
too radical a recommendation without substantial study of the full ramifica-
tions of such a proposal.

In any case, we present the following suggestions as a way of ame-
lioratihg the various impediments to bulk power transactions:

1. The states should be drawn into decisions affecting bulk power
sales at the federal level, or at least kept informed of such decisions.
This might be accomplished by holding periodic regional discussions regarding
bulk power policy between the various state regulatory bodies and FERC. In
addition, the involved states could be invited to send an official observer
to all FERC bulk power hearings, particularly those dealing with rates; or
perhaps the states could be encouraged to participate in such hearings as a
party to the case. In the latter instance, perhaps financial or technical
assistance could be made available to help the states prepare their presenta-

tions. Alternatively, joint state-federal hearings might be considered, bar-
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ring constitutional difficulties. In this regard, regional regulatory bodies
might be established through Federal legislation, in lieu of FERC regulation,
to oversee bulk power sales. These regional boards might be comprised of
sitting state commissioners, and chaired by a Federally-appointed member.

2. PUHCA might be amended to minimize the emphasis on single
company operation.

3. Planning on a broader regional basis than encompassed by the
pool should be encouraged. To an extent this is underway through the various
reliability councils, but these activities might be enhanced by involving
state officials and others who might have a different perspective on gecals
and problems. In addition, state commissions might coordinate their planning
activities, even though they might belong to different reliability councils.
Further, power pools might be required, either through FERC rule making or
through legislation, to consider potential bulk power purchases and sales of
electricity on a par with generating facilities in their planning. In this
regard, it should be noted that many pools do consider all available sources
of electricity, but it might be useful to formalize the requirement. In
addition, state commissions might exert their influence to assure that pool
contracts do not penalize those who purchase capacity or energy outside the
pool.

4. The avoided cost criteria for cogeneration sales might be elim-
inated, with the parties to a transaction given the right to negotiate a
rate. However, because of the unequal position of the cogenerator versus the
utility, the negotiated rate should be subject to state commission approval
if both parties are within one state, or FERC approval if the transaction
crosses a state line. Alternatively, a floor might be set under the nego-
tiated rate by rule making; the utility would not be permitted to pay less
than this amount for the output of the cogenerator. For example, the floor
might be set at the utility's average cost of generation.

5. The effect of the modifications of the Fuel Use Act should be
monitored, over the next several years, to determine the impact, if any, on
bulk power transactions. This might be accomplished through a NARUC com-
mittee, or possibly by the FERC or DOE staff.
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LEGAL IMPEDIMENTS TO POWER TRANSFERS

by Robert E. Burnms, Esq.
Senior Research Associate
The National Regulatory Research Institute

Bulk power transfers among utilities can take many forms. The transfer
of power can occur directly between two interconnected utilities, or between
independent power prdducers (such as a cogenerator or small power producer)
and an interconnected utility. When there 1is a willing seller and a
contiguous willing buyer, these transfers are subject to few legal
impediments that would prevent the transaction from occurring. Transferring
bulk power between a seller and a buyer that are not directly
intercomnected, however, requires one or more intervening utilities to wheel
the power. Here several significant legal barriers can occur, preventing
the bulk power transfer from taking place, particularly if an intervening
utility is unwilling to provide the necessary transmission services.

There are seven categories of legal impediments to bulk power
transfers, and these are (1) the limited authority of the Federal Energy
Regulatory Commission to mandate wheeling; (2) the limited authority of the
Federal Energy Regulatory Commission to order interconnections and power
pooling; (3) the uncértainty and limited scope of state authority to require
bulk power transfers; (4) the operation of state franchise laws to prevent
certain types of bulk power transfers; (5) the ineffectiveness of antitrust
laws, as currently applied, to compel wheeling; (6) in some states, the
statutory limitations on siting, certification, and eminent domain; and (7)

the uncertain rights of neighboring systems that may bear loop flow costs.
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Each legal impediment 1is separately described in the first seven
sections below. 1In the final two sections, the author presents two sets of
recommendations on how these 1legal impediments can be overcome or
eliminated. The first set of recommendations details how legal impediments
may be overcome even if existing laws are unchaﬁged. The second set of
recommendations offers an explanation of how new federal legislation could
remove some existing legal impediments to wheeling.

Throughout this report, the author limits himself to describing and
discussing legal impediments which would, as a matter of law, prevent or
significantly impede bulk power transfers. Other types of impediments, such
as a commission regulation that could cause a delay that might make bulk
power transfers less convenient or economical or institutional problems that

" make wheeling less likely, are dealt with elsewhere in this study.

Limited FERC Authority to Mandate Wheeling

When a willing seller and a buyer who are not interconnected are unable
to transfer power because an intervening utility is wunwilling to provide
them the mnecessary transmission service, the Federal Energy Regulatory
Commission (FERC) is the first logical agency to seek help from because Part
IT of the Federal Power Act (FPA) grants the FERC jurisdiction over "the
transmission of electric energy in interstate commerce."! The FERC's
power to 1issue an order requiring wheeling is narrowly circumscribed. The
FPA, as originally enacted, had no provision empowering the Federal Power

Commission, FERC’'s predecessor, to require wheeling. This was affirmed by

the United States Supreme Court in the famous Otter Tail Power case, when it

concluded that?

...As originally conceived, Part II [of the FPA] would
have ... empowered the Federal Power Commission to order
wheeling if it found such action to be "necessary or

! Federal Power Act, sec. 201(b), 16 U.S.C. sec. 824(b). The author does
not discuss issues concerning tariffs for wheeling and transmission services

because these issues are discussed in the regulatory impediments portion of
the report.

? Otter Tail Power Co. v. United States, 410 U.S. 366, 374 (1973).
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desirable in the public interest. These provisions. were
eliminated to preserve the voluntary action of the utilities.”

‘From this, it is clear that Congress, when it initially enacted the FPA, did
‘not intend to grant the Federal Power Commission the power to order
wheeling.

However, Congress amended Part II of the Federal Power Act when it
enacted sections 202, 203, and 204 of the Public Utility Regulatory Policies
Act of 1978 (PURPA).® These sections grant the FERC limited authority to
order interconnections and to order wheeling. Two federal circuit courts
considered the FERC's authority to order wheeling to be limited by the
provisions in PURPA.

In New York State Electric & Gas Corp. v. FERC, the Second Circuit

Court = of Appeals held that, although Congress intended FERC's new authority
to serve as a tool for enhancing competition by facilitating bulk purchases
of power, it also intended that FERGC's power to order wheeling be
stringently limited by the provisions in PURPA.* The Second Circuit held
that the PURPA requirements reflect an intent of Congress to safeguard the
voluntarism of the wheeling arrangement to the greatest extent possible,
while assuring all persons that they would be treated fairly and compensated
fully if compelled to wheel involuntarily.® The court held that the FERC
cannot modify a contract for transmission, pursuant to its powers under FPA
section 206, where the effect of the modification compels wheeling without
following the requirements of PURPA.S

The Fifth Circuit Court of Appeals, in Florida Power & Light Co. v.

Federal Energy Regulatory Commission, also made it clear that the FERC

cannot require a utility that has a policy regarding the availability of
wheeling to file a tariff that includes a policy statement concerning the
availability of transmission services. Under FPA sections 206(a) and 205,

the FERC can find a transmission tariff to be unjust, unreasonable, unduly

8 Public Utility Regulatory Policies Act of 1978, sec. 202, 203, and 204;
Federal Power Act of 1935, sec. 210, 211, 212, 16 U.S.C. sec. 824i-k (as
ammended, 1978).

4 New York State Electric & Gas Corporation v. Federal Energy Regulatory
Commission, 638 F.2d 388 (2d Cir. 1980).

5 Id., at p. 402.

6 Id., at p. 403,
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discriminatory, or preferential and make changes in such a tariff.
Nevertheless, the FERC cannot use these powers to overstep its authority and
require involuntary wheeling, aside from compliance with PURPA sectiomns 203
and 204. The court held that such a tariff filing requirement in effect
imposes a common carrier status on the wutility, and this 1is beyond the
FERC's power.

The FERC can order wheeling either under PURPA subsection 203(a) or
203(b) . Subsection 203(a) applies when an applicant seeks a FERC order to
mandate wheeling of power by any other electric wutility.” Subsection
203(b) applies in the special case where an applicant that wants to purchase
electricity for resale seeks wheeling by the wutility that historically
supplied it wholesale power and that utility has given notice that it is
unwilling or unable to continue to.supply electric power to the applicant.
In other words subsection (b) applies when a utility supplying wholesale
electricity to the applicant utility cuts off generation service. Under
both sections 203(a) and (b), the FERC can order the construction of
additional transmission capacity necessary to facilitate the wheeling
service.$8

A wiiling buyer and a willing seller must exist before the FERC can

exercise its 1limited authority to order wheeling. The FERC cannot use its

" The author here is using the term "applicant" in its natural sense, i.e.
one who applies or makes an application. The author does not intend in any
way to suggest that the term "applicant" as found in section 203 is limited
to an electric utility or federal power marketing agency. The FERC left
that issue unresolved in Southeastern Power Administration v. Kentucky
Utilities Co., Opinion No. 198, 25 FERC para. 61,204, In the Initial
Decision, the Presiding Administrative Law Judge concluded that an
"‘applicant’ is the entity to whom power will flow or the ‘buyer’ of the
power." Initial Decision at 17. 1In that case, the federal power marketing
agency (SEPA) made the application to wheel to eight municipally-owned
utilities. The municipally-owned wutilites were also considered to be
applicants by the Administrative Law Judge. The FERC found 1t wunnecessary
to reach the issue. For more discussion on the debate over the term
"applicant", see Tiano & Zimmer, "Wheeling for Congeneration and Small Power
Production Facilities," 3 Energy L. J. 95, 103.

8 Specifically, section 203(a) provides that the FERC may order any
enlargement of transmission capacity, while section 203(b) provides that the
FERC may provide for any increase of transmission capacity.
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power to order wheeling to require utilities to enter into agreements to buy
or sell power.?®

PURPA sections 203 and 204 narrowly limit the circumstances when the
FERC can order wheeling. The 1initial application requirements of
subsections 203(a) and (b), the special requirements of section 204, and

further limitations found in section 203(c) are discussed next.
The Application Requirements of PURPA Subsections 203(a) and 203(b)

To obtain a FERC order requiring a utility to wheel power, one must
must apply for the order under PURPA section 203(a) or 203(b).!° Under
sections 203(a) and 203(b), three conditions must be met to obtain a FERC
order requiring a utility‘to wheel. First, only certain parties can apply
for an order to wheel. Both subsection 203(a) and 203(b) provide that only
an electric utility or federal power marketing agency may apply to the FERC
for a wheeling order. An electric utility is defined as "any person" or
State agency that sells electricity. This term includes the Tennessece
Valley  Authority (TVA) . A federal power >marketing agency 1is any
instrumentality of the United States (other than the TVA) that sells
electricity. There is no mention here of ultimate customers, cogenerators,
or small power producers, even though they are not specifically excluded
from the definition of "any person".!!

Second, there must be public notice and an opportunity to be heard at

an evidentiary hearing before the FERC 1issues an order to wheel. Both

® H.R. Rep. No. 1750, 95th Cong., 2d Sess. 91, reprinted in 1978 U.S. Code
Cong. & Ad. News 7797, 7786 (hereafter Conference Report).

10 The Conference Report makes it clear that Congress intended that
applicants for transmission services are entitled to proceed under either
section 203(a) or 203(b), or they may apply under both sections by pleadings
framed in the alternative. Conference Report at 91.

11 See Tiano & Zimmer. Here Tiano and Zimmer argue that it 1is an open
question whether a cogenerator or small power producer 1is an electric
utility which can apply for wheeling services. They note that "any person"
is defined under PURPA section 3(4) merely as an individual or corporation.
A cogenerator or small power producer would appear to meet that definition.
However, they also note that the FERC has not adopted such a construction to
date.
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subsections require the FERC, wupon receipt of an applicatioﬁ to order
wheeling, to provide public notice of the application and notice to each
affected state public utility commission, utility, and federal power agency.
The FERC must provide intervening parties the opportunity to be heard at an
evidentiary hearing before issuing an order to mandate wheeling. The
conference report states explicitly that an opportunity to be heard is to be
provided to the utility being requested to wheel power, the utilities which
are or would be the present and proposed seller and buyer in the
arrangement, to all utilities whose systems, operations, costs, or revenues
would be affected by the proposed order and arrangements, and to all
customers of these wutilities. These parties can participate in any
evidentiary hearing under PURPA sections 203 or 204.12

Third, before issuing an order pursuant to subsection 203(a), the FERC
must find the wheeling order would be in the public interest.l3 ‘A public

interest inquiry can be far-reaching. As defined in Black's Law Dictionary,

the public interest is "[s]omething in which the community at large has some
pecuniary interest, or some interest by which their 1legal rights or
liabilities are affected. It does not mean anything so narrow as mere
curiogity, or as the interests of the particular localities, which might be
affected by the matters in question."1%

The FERC must also find that an order issued pursuant to subsection
203(a) will either conserve a significant amount of energy, significantly
promote the efficient’use of facilities and resources, or improve the
reliability of any electric utiiity system to which the order applies.!®
The FERC need find only one of these three alternatives to be true. The
Conference Committee Report makes clear that the phrase "efficient use of
facilities and resources" includes both existing and future facilities and

resources, including capital resources.!®

12 Conference Report at 93.

18 Public Utility Regulatory Policies Act of 1978, sec. 203(a), Federal
Power Act of 1935, sec. 211(a), 16 U.S.C. sec. 824j(a) (1978).

14 Black's Law Dictionary, Revised Fifth Edition (West Publishing: St.
Paul, Minn., 1979), at p. 1106.

15 See footnote 13, supra.

18 Conference Report at 91.
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There are no similar public interest, conservation, efficiency, or
reliability requirements in subsection 203(b). Under subsection 203(b) the
FERC must instead determine that (1) the utility providing wholesale service
has given actual or constructive notice to the applicant that it is
unwilling or unable to continue to supply the wholesale service, and (2) the
applicant has requested the wutility to provide the wheeling services

requested in the subsection 203(b) application.!?
The Special Requirements of Section 204

Before issuing an order mandating wheeling under either subsection
203(a) or 203(b), the FERC must find that the order meets the requirements
of PURPA sectlon 204. Section 204 contains five requirements that can
significantly impede FERC's issuance of wheeling orders covering most
utilities.!® After the five requirements are met, then the FERC can issue
a proposed wheeling order. The five requirements and the process for the
proposed wheeling order are set out below.

First of all, the FERC must find, based on evidence presented by the
parties, that the wheeling order is not likely to result in a vreasonably
ascertainable uncompensated economic loss for any electric utility, or
qualifying cogenerator or small power producer affected by the order.!®
Here, the conference report shows that Congress intended the FERC to
evaluate the likelihood of a reasonably ascertainable loss occurring as the
result of the order. Such a loss could occur at the time the order is
issued or any time thereafter. If an uncompensated loss is determined to be
likely, the FERC cannot issue an order mandating wheeling.?® Presumably,
the Congress did not expect the FERC to go to extraordinary lengths in

determining whether an uncompensated economic loss would exist as a result

7 Public Utility Regulatory Policies Act of 1978, sec. 203(b), Federal
Power Act of 1935, sec. 211(b), 16 U.S.C. 824j(b) (1978).

18 There is an additional set of requirements that apply when the wheeling
order under consideration would require the Tennessee Valley Authority.

19 Public Utility Regulatory Policies Act of 1935, sec. 204, Federal Power
Act, sec. 212, 16 U.S.C. sec. 824k(a)(1l) (1978).

20 Conference Report at 93.
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of the wheeling order. The requirement is that the FERC 1look at only
reasonably ascertainable losses. It is not clear at what point an economic
loss asserted by one of the parties would not be considered reasonably
ascertainable. For example, would the FERC require a load flow study to
demonstrate an economic loss? Also, it is not clear what the FERC would
consider an economic loss. For example, 1f a qualifying facility or a
utility were unable to sell power because transmission lines are fully
loaded, would that constitute an economic loss? Would there be an ecbnomic
loss if a utility were unable to sell its power to a wholesale buyer because
the wheeling order would make another company'’'s power available to the
wholesale buyer at a lower cost?

The second requirement 1s that the FERC must find that the requested
order would not place an undue burden on any affected electric wutility,
qualifying cogenerator, or small power producer.?! The FERC here must find
no other, noneconomic undue burden for the order to be issued.?? It is
worth mnoting that there is no clear definition of what can be considered in
this determination of whether the proposed wheeling order would create an
undue burden. Nor is there any requirement that the FERC take into account
only burdens that are reasonably ascertainable. It would appear that the
FERC could look at system load studies here.

The third requirement is that the FERC must find that the requested
order will mnot unreasonably impair the reliability of any electric utility
affected by the order.?3 1In the industry, reliability in a bulk power

electric system 1is understood to mean "the degree to which the performance

21 Public Utility Regulatory Policies Act of 1978, sec. 204, Federal Power

Act of 1935, sec. 212(a)(2), 16 U.S.C. sec. 824(a)(2) (1978).

22 In the conference report, the conferees state that they intend the FERC
not consider any loss covered by subsection 203(a)(l) under this subsection
because the evaluation under subsection 203(a)(l) would have already taken
it into account. Conference Report at 93. Presumably, this means that the
FERC does not need to consider any reasonably ascertainable economic loss in
its determination of whether the wheeling order would create an undue
burden. While it is clear that the FERC is to consider mnoneconomic losses
under this subsection, it is not clear whether the FERC is also to consider
economic losses that are not reasonably ascertainable.

23 public Utility Regulatory Policies Act of 1978, sec. 204, Federal Power
Act of 1935, sec. 212(a)(3), 16 U.S.C. sec. 824k(a)(3) (1978).
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of the elements of the system results in power being delivered to consumers
within accepted standards and in the amounts desired. The degree of
reliability may be measured by the frequency, duration, and magnitude of
adverse effects on consumer service."?¢ Here, however, the requirement is
that the proposed wheeling order not unreasonably impair the reliability of
any electric utility that would be affected by the order. The Congress gave
no guidance to the FERC on when an impairment of reliability would be
unreasonable. Some would contend that any impairment of a utility's
reliability 1s unreasonable. If the FERC cannot determine that the
requested wheeling order would not unreasonably impair the reliability of
any utility affected by the order, then presumably no order can be issued.

The fourth requirement 1s that the FERC must find that the requested
order will not impair the ability of any electric utility affected by the
order to render adequate services to its customers.?® As commonly
understood in the industry, for a bulk power electric system, adequacy means
"the ability of the bulk power -electric system to supply the aggregate
electric power and energy requirements of the consumers at all times, taking
into account scheduled and unscheduled outages of system components."26
Adequacy and security are considered the two basic components of
reliability.?27 Although this requirement appears to be related to the
reliability requirement, Congress here added adequacy of service as an
additional requirement  beyond that of not wunreasonably impairing
reliability.2?® No impairment of an electric wutility’s ability to render
adequate services to 1ts customers 1is permitted. Again, it should be
emphasized that the requirement focuses on the ability of each eiectric
utility affected by the order to adequately serve its customers.

The fifth requirement is that the applicant requesting the wheeling

order must demonstrate that it 1is ready, willing, and able to pay the

24 North American Electric Reliability Council, Reliability Concepts

(Trenton, N.J.: 1985), p.8.

25 Public Utility Regulatory Policies Act of 1978, sec. 204, Federal Power
Act of 1935, sec. 212(a)(4), 16 U.S.C. sec. 824k(a)(4) (1978).

26 North American Reliability Council, p.8.

27 Ibid.

28 Conference Report at 94.
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wheeler "the reasonable costs of transmission services, including the costs
of any enlargement of transmission facilities that may be necessary."?®
Here, the conference report states that the FERC may, in appropriate
circumstances, require the applicant to demonstrate that it is ready,
willing, and able to reimburse the wheeler for any enlargement  of
transmission  capacity  prior to the utility's undertaking of the
enlargement.3® Further, the applicant requesting the wheeling order must
also demonstrate that it is ready, willing, and able to pay the wheeler "a
reasonable rate of return on such transmission service cdsts, as determined
to be appropriate by the FERC."3!  Presumably, the FERC could also require
the posting of a bond or other security when there might be some doubt as to
the applicant’s ability to pay.

After the above requirements of section 204 have been fulfilled, the
FERC can 1issue a proposed order. The FERC will set a reasonable time for
the parties to the proposed wheeling order to negotiate and agree to the
terms and conditions wunder which the order would be carried out. The
agreement among the parties would include the apportionment of costs among
them and the compensation or reimbursment due any of them. The FERC may
shorten the time limit set for negotiation and agreement when delays would
jeopardize the attainment of the purposes of the proposed wheeling order.
The terms and conditions agreed to by the parties . are subject to the
approval of the FERC,.3? In the conference report, the conferees made it
clear that, the FERC should disapprove the terms and conditions agreed to by
the parties only if they are inconsistent with PURPA sections 203 and 204 or
would be detrimental to the ratepayers of one or more parties,33 Only 1if

the parties fail to reach a timely agreement is the FERC to prescribe the

29 Public Utility Regulatory Policies Act of 1978, sec. 204, Federal Power

Act of 1935, sec. 212(b)(2)(A), 16 U.S.C. sec. 824k(b)(2)(A) (1978).

80 Conference Report at 94

81 Public Utility Regulatory Policies Act of 1978, sec. 204, Federal Power
Act of 1935, sec. 212(b)(2)(B), 16 U.S5.C. sec. 824k(b)(2)(B) (1978).

82 public Utility Regulatory Policies Act of 1935, sec. 204, Federal Power
Act of 1935, sec. 212(c), 16 U.S.C. sec. 824k(c) (1978).

33 Conference Report at 94.
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terms and conditions in the final wheeling order.
There are still more limitations to the FERC’s authority to order

wheeling that occur in special cases. These are discussed next.
Additional Limitations in Special Cases

There are four additional limitations on the FERC’s authority to -order
wheeling found in PURPA subsection 203(c) that apply in certain special
cases. Perhaps the most significant of these additional limitations is
found in subsection 203(c)(4), which prohibits FERC from ordering wheeling
if the order would provide for transmission services to an ultimate
customer,3* that 1is, any end user. End users, of course, purchase retail
power and include most industrial, residential, . or commercial customers.
FERC's authority, then, 1is 1limited to ordering wheeling to entities that
resell electricity--in other words, to wholesale transactions. The
significant implication here is the FERC cannot order wheeling to industrial
customers. This prohibition precludes the FERC from order wheeling from a
qualifying facility to an industrial customer even if the two are owned by
the same entity.

The second limitation prohibits the FERC from ordering wheeling
pursuant to subsection 203(a) if the order does mnot reasonably preserve
existing competitive relationships.3® This limitation has also proven to

be significant. 1In Southeastern Power Administration v. Kentucky Utilities

84 Public Utility Regulatory Policies Act of 1978, sec. 203(c)(4), Federal
Power Act of 1935, sec. 211(c)(4), 16 U.S.C. sec. 824j(c)(4) (1978).

88 It 1is worth noting that this provisions does not prohibit the the FERC
from issuing an order requiring wheel pursuant to PURPA section 203(b).
Presumably, Congress saw no need to require that existing competitve
relationships be reasonablly preserved in circumstances where the utility
requested to wheel had given actual or constructive notice that it was no
longer willing or no longer able to provide services to the applicant to
whom it had provided wholesale service. In such circumstances, it is the
utility itself that  has caused a change 1In existing competitive
relationships. Public Utility Regulatory Policies Act of 1978, sec.
203(e)(l), Federal Power Act of 1935, sec. 211(c)(l), 16 U.S.C. sec.
8243 (c)(1)(1978).
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Company, the only FERC opinion concerning its wheeling authority, the FERC
held that it does not have the authority to require the Kentucky Utilities
Company to wheel power from the Southeastern Power Administration to eight
municipally-owned utilities.3® The basis for the opinion was that an order
requiring Kentucky Utilities Company to wheel another’s power to its
municipal customers would violate the requirement that existing competitive
relationships be reasonably preserved.

In reaching its opinion, however, the FERC discussed the ambiguity of
PURPA subsection 203(c)(1l). The FERC noted first that this subsection is
not clear. While the subsection directs the FERC to consider the changes
that the proposed wheeling would make in the competitive relationships in a
particular market, the particular market to be examined is unclear. Second,
the key phrase, "existing competitive relationships,"” 1s ambiguous.37
Further, the phrase "reasonably preserve" is imprecise, so that it is
unclear what type of changes in competitive relationships would be
prohibited.®® To interpret the meaning of these phrases, the FERC turned
to the legislative history of PURPA.

The FERC decided that the Conference Report provided some direction on
what the phrase "reasonably preserve" means. The Conference Report states

that:

[t]he conferees do not intend that the Commission order
wheeling which significantly alters the competitive
relationships among the utilities in competition with
one another for the same customers.3?

Based on this, the FERC held that "reasonably preserve" means that existing

competitive relationships must not be significantly altered.*°

88 Southeastern Power Administration v. Kentucky Utilities Company, Opinion
No. 198, 25 FERC para. 61,204 (Nov. 8, 1983).

87 Ibid., at p. 61,530.

38 Tbid., at p. 61,531.

39 Conference Report at 92.

40 Southeastern Power Administration v. Kentucky Utilities Company, at p.
61,532, :
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The FERC defined "existing competitive relationships" as competitive
relationships for the business of the same customers. The FERC then limited
this definition to those customers who would receive the energy to be
transmitted pursuant to the requested wheeling order.?! - In reaching its
decision, the FERC rejected the municipal utilities’ contention that "same
customers® means all the customers for whose business the utilities could
compete. FERC's mnarrower interpretation is based on language in the

Conference Report, which states that existing competitive

relationships may involve, in addition to utilities
mentioned in the order, utilities serving or seeking
to serve the ultimate consumers of the electric energy
transmitted pursuant to the order.%?

The FERC notes the conferees' intent that FERC focus narrowly on the changes
wheeling will make in the relationships between the wutilities and the
retail customers who are to receive the wheeled power. Because the
Conference Report does not éuggest a broader interpretation for wholesale
competition, the FERC gave the term "existing competitive relationships" the
same narrow meaning when dealing with wholesale competition.*3 The FERC
buttressed 1its narrow interpretation of existing competitive relationships
with two additional observations on the subsection's legislative history.
First, the debate among conferees confirms that the purpose of PURPA
subsection 203(c)(1l) is to protect a wheeling utility from losing wholesale
customers within its service area to other bulk power suppliers.
Specifically, the the conferees’' 1intent was to protect the wheeling
utility’'s relationship with specific customers, not to protect the wheeling
utility’s ability to compete.*% Second, the FERC observed that the
Conference Report makes clear that PURPA is not designed to supplement the

antitrust laws by providing the FERC with an additional means for remedying

41 Tbid., at pp. 61,532-3.
12 Conference Report at 92.

43  Southeastern Power Administration v. Kentucky Utilities Company, at p.
61,533.
44 Tbid., at pp. 61,533-6.
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anticompetitive conduct.%*5  This means that PURPA subsection 203(c) (1)
cannot be read to suggest that FERC has any additional authority to remedy
anticompetitive conduct.

The significance of FERC's interpretation of the restrictions in PURPA
subsection 203(c)(1l) is that wheeling cannot be ordered when it would cause
the wheeling utility to lose wholesale customers within its service area.
The FERC’'s mnarrow definition of the relevant market makes PURPA subsection
203(e)(1l) a major impediment for municipalities, cooperatives, and other
wholesale customers trying to obtain less expensive bulk power than offered
by their current supplier. As long as their current supplier does not
indicate that it 1is wunwilling or unable to continue to supply wholesale
power, the wholesale customer . cannot apply for wheeling services under
subsection 203(b) and cannot successfully obtain wheeling services under
203(a) because of the restriction of subsection 203(c)(1l). ‘

Another special restriction, found in PURPA subsection 203(c)(2),
prevents the FERC from requiring a utility to wheel electricity to replace
its own electricity supply if this supply is required under a contract or a
rate schedule on file with the FERC.4® This restriction would preclude the
FERC from issuing an order requiring wheel if the order would interfere with
an existing contract for the sale of electricity. It would also preclude
the FERC from ordering an electric utility to wheel if the order would
provide for the transmission of electricity that would replace electricity
currently provided by the electric utility to the applicant under to a rate
schedule filed with the FERC. This prevents the FERC from ordering wheeling

to a wholesale customer when the wholesale sales are covered by a filed FERC

rate schedule.

45 TIbid., at pp. 61,536-9. The FERC does note that it might have the power
to correct such anticompetitive behavior and to order Kentucky Utilities to
wheel wunder . sections 205 and 206 of the FPA. But, in an accompanying
footnote, FERC states that whether it can order wheeling pursuant to FPA
sections 205 and 206 is not entirely clear, even to remedy anticompetitive
behavior. See Florida Power & Light Co. v. FERC, 660 F.2d 668, 679 (5th
Cir. 1981); New York State Electric & Gas Corp. v. FERC. 638 F.2d 388, 402-
3 (1980) cert. denied, 454 U.S. 821 (1981); but see, the pre-PURPA case of
Richmond Power & Light Co. v. FERC, 574 F.2d 610, 624 (D.C. Cir. 1978).

46  Public Utility Regulatory Policies Act of 1978, sec. 203(c)(2), Federal
Power Act of 1935, sec. 211(c)(2), 16 U.S.C. sec. 824j(c)(2) (1978).
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The fourth and final restriction of PURPA subsection 203(c) is a
prohibition against the FERC 1issuing any wheeling  order that is
inconsistent with state laws governing the retail marketing of electric
utilities.*” The conferees stated that this provision is intended to bar
the FERC from issuing a wheeling order that allows a utility to sell power
to a retail customer who is within the service territory of another utility
if the service territory was established by a state law.*® For the most
part, -this prevents the FERC from issuing an order to wheel that is

inconsistent with state franchise laws.
Summary

From the above discussion, the reader can see that the FERC’s authority
to require wheeling is limited. To summarize, before the FERC can issue an
order requiring wheeling, the FERC must first check that the applicant is
authorized to apply for an order requiring wheeling. Next, the FERC must
provide public notice and an opportunity to be heard at an evidentiary
hearing. Then, unless the electric wutility requested to wheel and the
applicant have been parties to a wholesale power sale, the FERC must make a
public interest determination and find that the wheeling would either
conserve energy, promote efficiency, or improve reliability. If the utility
requested to wheel and the applicant have been parties to a wholesale power
- sale, the FERC nmust determiné that the utility that provided wholesale
service has given actual or constructive notice that it 1s wunwilling or
unable to continue to provide service to the applicant and that the
applicant has requested wheeling services.

Then, the FERC must determine that an order requiring wheeling services
is not likely to result in a reasonably ascertainable economic loss or place
an undue burden on any electric utility, qualifying cogenerator, or small
power producer affected by the order. The FERC must also determine that the

order would not unreasonably impair the reliability or impair the ability of

47 Public Utility Regulatory Policies Act of 1978, sec. 203(c)(3), Federal
Power Act of 1935, sec 211(c)(3), 16 U.S.C. sec. 824j(c)(3) (1978).
48 Conference Report at 92.
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any affected utility to render adequate service toc 1ts customer. The
applicant for the order must also demonstrate that it is ready, willing, and
able to reimburse the wheeler for the reasonable costs of the transmission
service (including the costs of any enlargement of the wheeler’s
transmission lines and equipment) and to provide the wheeler with a
reasonable return on its transmission costs as determined to be appropriate
by the FERC. Only then can the FERC issue a proposed order, ‘which is
subject to negotiation between the parties. Only if the parties fail to
reach an agreement within the reasonable time limit set by the FERC, may the
FERC prescribe the terms and conditions of the final order requiring
wheeling.

There are a four additional limitations to the FERC's power to order
wheeling. They are that the FERC cannot order wheeling to an wultimate
customer, the FERC cannot order wheeling to a wholesale customer that would
upset an existing competitive relationship, the FERC cannot order wheeling
‘that  would replace power either required to be provided to the applicant
because of a contract or currently provided to the applicant by the
potential wheeler under a rate schedule on file with the FERC, and the FERC
cannot order wheeling that would violate state laws that set up retail
marketing areas.

Congress sought to guarantee two things: first, that any FERC order to
require wheeling would not adversely affect any party without compensation;
and second, that all affected parties have a say in the final order, thereby
making the final wheeling arrangement as voluntary as possible. The result
is that an applicant for a wheeling order from the FERC has little chance of
clearing all the hurdles necessary to obtain a FERC order requiring wheeling
from an unwilling utility. This is particularly true if wheeling is needed
for an economy bulk power exchange of short duration, for example for a few
- hours during certain months. To date, no FERC order requiring an unwilling

utility to wheel has ever been issued.

Limited FERC Authority to Order Interconnections and Pooling

When there 1is a willing seller but not a willing buyer, or a willing
buyer and not a willing seller the FERC has ‘some limited authority under

PURPA to order interconnection between the buyer and the seller so that a
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sale can be made. The FERC also has limited authority wunder PURPA to
preempt state laws and regulations that prohibit or prevent the voluntary
coordination or pooling of utilities.

The FERC also has a limited authority to order interconnections under
PURPA section 202. For the FERC to be able to order an interconnection
under this section, 1t must receive an application for an interconnection
from an electric utility, a federal marketing agency, or a qualifying
cogeneration or small power production facility. The application for an
interconnection may seek the physical connection of the transmission
facilities of any utility with the facilities of the applicant. TIf the FERC
orders the interconnection, it may also order (1) any action that may be
necessary to make such a physical connection effective, if the connection
would otherwise be ineffective due to inadequate size, poor maintenance, or
physical wunreliability of the connection, (2) a sale or exchange of energy,
or other coordination, that may be necessary to carry out the purposes of
the interconnection, and (3) an increase in transmission capacity as may be
necessary to carry out the purposes of the interconnection. In addition,
state public wutility commissions may seek FERC orders for interconnections
and the ancillary actions to make intercomnections effective, and the FERC
may issue orders on 1its own motion. However, the FERC may not issue an
order with respect to a federal power marketing agency based on either the
application of a state commission or the FERC's own motion.*°

Upon receipt of an application seeking an interconnection, the FERC
must issue a notice to each affected state public utility commission,
federal power marketing agency, and qualifying facility, as well as to the
public. The FERC must then give all the parties an opportunity to be heard
at an evidentiary hearing. Before the FERC can issue an order requiring an
interconnection, it must determine at the evidentiary hearing that the order
would be in the public interest, and that it would either (1) encourage
overall conservation of energy or capital, (2) optimize the efficiency of

use of facilities and resources, or (3) improve the reliability of any

4%  Public Utility Regulatory Policies Act of 1978, sec. 202, Federal Power
Act of 1935, sec. 210, 16 U.S.C. sec. 824i (1978).
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electric utility system or federal power marketing agency to which the order
épplies:so

In addition, the FERC must determine during the evidentiary hearing
that an order requiring interconnection would comply with wsection 204 of
PURPA. Recall that PURPA section 204 contains five special requirements
that also apply to the FERC's authority to order wheeling. As they apply to
an order requiring an interconnection, these are that the interconnection
order (1) would not result in a reasonably ascertainable uncompensated
economic loss for any affected electric utility or qualifying facility, (2)
would not result in an undue burden on any affected electric wutility or
qualifying facility, (3) would not unreasonably impair the reliability of
any affected electric utility, and (4) would not impair the ability of any
affected electric wutility to adequately serve its customers. The fifth

‘requirement is that the ‘-applicant must demonstrate that he 1s ready,
willing, and able to reimburse his share of the reasonably anticipated costs
incurred because of the interconnection order. Here too, before issuing an
order, the FERC must issue a proposed order and give the parties some
- reasonable amount of time to agree to the terms and conditions under which
the interconnection order will be carried out. If the parties fail to reach
an agreement within the reasonable time set by the FERC, the FERC may
prescribe the terms and conditions in the final order.5?

The FERC has the authority under PURPA section 205 to exempt electric
utilities, in whole or part, from any provision of state law or regulation
which prevents voluntary coordination of the wutilities, including any
agreement for central dispatch. The FERC may initiate the proceéding on its
own motion'or may act after application of any person or governmental
entity. Before issuing an order providing such an exemption, the FERC will
provide notice to the governor of the affected state and to the public and
will provide an opportunity for a public hearing. To issue the order, the

. FERC must determine that the voluntary coordination is designed to obtain

economical utilization of facilities and resources in the area and that the

50 Tbid.

51 Public Utility Regulatory Policies Act of 1978, sec. 204, Federal Power
Act of 1935, sec. 212(a),(b)(l), 16 U.S.C. sec. 824k(a),(b)(1) (1978).



state law or regulétion is not required by federal law and is not designed
to protect public health, safety, welfare, or the environment or to conserve
energy, or to mitigate the effects of emergencies resulting from fuel
shortages.5?

In addition, under PURPA section 205, the FERC may recommend to
electric wutilities that they should voluntarily enter into negotiations to
form pooling agreements where opportunities for conservation of energy,
optimization in the efficiency of wuse of facilities and resources, and
increased reliability exist. The FERC must report annually to the Congress
regarding any such recommendations and subsequent actions taken by the

53

electric utilities, the FERC, and the Secretary of Energy.

Limited State Authority over Power Transfers

If the FERC's authority to order wheeling and bulk power transfers -is
for all practical purposes ineffectual, then the next logical place to look
for an agency that can réquire an unwilling utility to wheel or to transfer
bulk power would be‘ at the state level. Indeed, several state public
service commissions have asserted that they have the authority to require a
utility to wheel power. However, if the state public utility commissions do
have the authority to require a utility to transfer power, their authority
to do so 1s limited by the Commerce Clause. Further, state commissions
might not have the authority to order power transfers because of the
possibiiity of federal preemption. At best, state commission authority to
order power transfers is uncertain. The limited scope énd uncertainty of
state commission authority to order wheeling and bulk power transfers are

discussed in the next two subsections.

52 Public Utility Regulatory Policies Act of 1978, sec. 205(a), 16 U.S.C.
sec. 824a-1(a) (1978).

58 Public Utility Regulatory Policies Act of 1978, sec. 205(b), 16 U.S.C.
sec. 824a-1(b) (1978).
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The Limited Scope of State Authority

To the extent that state public wutility commissions might have the
authority to order wheeling or bulk power transfers, such authority would be
limited in scope by the Commerce Clause. The most recent U.S. Supreme Court
case interpreting the Commerce Clause in the context of electric utility

regulation is Arkansas Electric Cooperative Corp. v. Arkansas Public Service

Commission.®* In that case, the Supreme Court abandoned the Attleboro
test.5%

The Attleboro test, as subsequently applied .in the Colton case,
created a ‘"bright line" between permissible and impermissible state
regulation. The "bright 1line" was the wholesale/retail line.®® Under
Attleboro, if state regulation involved a wholesale transaction, it would
impose a direct burden on interstate commerce, in violation of the Commerce
Clause. To fill the fegulatory gap created by Attleboro, the Congress
enacted 'fhe FPA. Enactment of the FPA had the general effect of shifting
the Supréme Court’s focus, in determining the permissible scope of state
regﬁlation, fiomwthe constitutional issues involving the Commerce Clause to
statutory interpretation issues involving the FPA.

Arkangsas Electric Coop., however, deals with the issue of whether a

state public utiyity commission can regulate the wholesale rates charged by
a rurai cooperative to its member retail distributors, all of whom are
located within a single state. The FPC determined in 1967 that it did not
have authority wunder the FPA to regulate the wholesale rates charged by

54 Arkansas Electric Cooperative Corp. v. Arkansas Public  Service

Commission, 461 U.S. 375 (1983). In this case, the U.S. Supreme Court
decided that the Arkansas Public Service Commission had not acted contrary
to the Commerce Clause or the Supremacy Clause of the Constitution when it
asserted regulatory jurisdiction over the wholesale rates charged by the
Arkansas Electric Cooperative Corporation to its retall members, all of whom
are located within the state of Arkansas.

55 Id. at 389-393.

56 While Colton was the first case to truly apply the wholesale/retail
bright line to its own facts, Colton was based on a statutory interpretation
of the FPA. See FPC v. California Edison Co. 376 U.S. 205 (1964). The
court in Arkansas Electric Coop. distinguishes Colton as merely concerning a
statutory interpretation and not a constitutional interpretation of the
Commerce Clause. Id. at 392,
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rural cooperatives..  Also, mnothing in the Rural Electrification Act
expressly preempts state rate regulation of power cooperatives financed by
the Rural Electrification Administration. The factual situation in Arkansas

Electric Coop. thus removed federal preemption as the dispositive issue and

allowed the Supreme Court to reexamine the permissible scope of state
regulation of electric utilities under the Commerce Clause.

In addressing this issue, the Court first noted that, in the absence of
congressional = legislation, the  Commerce Clause contains an implied
limitation on the power of the states to interfere with or impose burdens on
interstate commerce.57 The Court noted that the mechanical line drawn by
the Attleboro rule is based on a supposedly precise categorical division
between direct and indirect effects on interstate commerce.5® However, the
Supreme Court reasoned that modern jurisprudence usually gives more latitude
to state vregulation than a categorical approach. As early as 1942, the

Court had stated in Illinois Gas Co. v. Public Service Co. that

[i]n the absence of any controlling act of Congress,

we' should now be faced with the question whether the
interest of the state in the present regulation of the

sale and distribution of gas transported into the state
balanced against the effect of such control on the

commerce in its mational aspect, is a more reliable
touchstone for ascertaining state power than the mechanical
distinction [of the Attleboro test] on which appellee
relies.5®

The Court has thus been applying a balance-of-interest test to Commerce
Clause cases over the last several decades. In recent years, it has
rejected categorical tests akin to Attleboro in favor of balancing-of-
interests tests,®0 k

Recognizing that the "bright line" test of Attleboro is an anachronism,

the Court in Arkansas Electric Cooperative Corp. adopted a balancing-of-

interest test to determine the proper scope of state regulation of public

57 1d. at 389.
58 1d, at 378.
59 T1linois Gas Co. v. Public Service Co., 314 U.S. 498, 505 (1942), as

cited in Arkansas Electric Coop. at 379-380.
80 Id. at 390.
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utilities under the Commerce Clause.®! It said that the Commerce Clause
prevents state public wutility commissions from regulating a matter in
interstate commerce unless the burden on interstate commerce caused by the
state regulation is incidental and not clearly excessive in relation to the
putative local benefits of state regulation.®? To determine whether state
regulation of a matter in interstate commerce would violate the Commerce
Clause, the courts look at whether the state régulation serves a legitimate
"local purpose.®3 (Economic protectionism is an example of a local purpose
that clearly 'is not considered legitimate.®*) If a legitimate local
purpose 1is found, then the court will engage in a balancing test to
determine whether the burden imposed by the regulation is excessive in light
of the local ‘interest involved. The courts will also look at whether the
local interest could be promoted with a lesser impact on interstate
commerce.®®

Applying this balancing of interest test to state regulation of
transmission services would probably 1limit the ability of state public
utility commissions to order wheeling or a bulk power transfer. First,
state public utility commission authority to order wheeling or a bulk power
transfer within its own jurisdiction would serve a legitimate local purpose.
By ordering a local utility to wheel or transfer power, a state commission
could help assure that local ratepayers received the lowest cost power
available to them. For example, if the seller generated low cost power and
the buyer generated high cost power, then a state commission order to make
the transaction possible would help to lower electricity prices for the
ratepayers in the state. Wheeling or bulk power transfer orders could also
help balance areas of capacity shortage and excess capacity within a state.
If the seller in the wheeling transaction were a qualifying facility, the
state commission wheeling ordervmight also serve the purpose of promoting
cogeneration or small power production within the state. However,‘ state

commissions would only be able to order wheeling or bulk power transfers for

61 Id. at 391-393.
62 Id. at 395.

63 1d. at 394-395,
64 Id. at 394,

65 1d.
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those utilities under their own jurisdiction. Also, it is unlikely that a
state commission could order wheeling or a bulk power transfer for a
transaction that would involve an - out-of-state party. A state probably
could not order wheeling if the buyer, seller, and utility were not all
located in one state. Otherwise, the state commission order might represent
an excessive burden on interstate commerce. Further, if the wheeling or
bulk power transfer order by a state commission were to have an adverse
effect on the reliability of an out-of-state wutility, the order would
probably violate the Commerce Clause. Thus, a state commission’s authority
to order wheeling or bulk power transfer would probably be very limited in

scope due to these Commerce Clause considerations.
The Uncertainty of State Authority

Even if the Commerce Clause did not 1itself prevent a state public
utility commission from exercising its authority to require bulk power
transfers or wheeling by an wunwilling utility, a state commission's
authority to order wheeling or bulk power transfers is uncertain because of
the possibility of federal preemption by the FERC. The FERC's - jurisdiction
over transmission services is found in subsection 201(b) of the FPA.®S
That section provides that Part II of the FPA applies to "the transmission
of electric energy in interstate commerce and to the sale of electric energy
at wholesale in interstate commerce." In cases interpreting the meaning of
"in interstate commerce” in the context of the wholesale sale of
electricity, the United States Supreme Court has consistently given the term

"in interstate commerce" a broad meaning. In 1968 in Federal Power

Commission v. Southern California Edison Co., the Supreme Court held that
the FPC had jurisdiction pursuant to the FPA over a wholesale sale of
electricity between one utility within a state to another utility within the
same state when some of the electricity originated out-of-state.®” Later,

in Federal Power Commission v, Florida Power & Light GCo., the Supreme Court

66 Federal Power Act, section 201(b), 16 U.S.C. sec. 824(b).

87 Federal Power Commission v. Southern California Edison Co., 376 U.S. 205
(1964) .
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found that the FPC has jurisdiction over wholesale sales even if the utility
has no direct connection with another wutility outside the  state.®®
Instead, ~all that 1is necessary is that the utility be interconnected with
another utility which in turn has interstate connections. The Supreme Court
announced the test as one where it is not necessary to demonstrate that
there is a unity in electromagnetic response on a system, vrather it is
sufficient 1if energy commingles in a bus with energy that is in interstate
commerce.®9 Because all electric utilities in the 48 contiguous states,
except the wutilities that are a part of ERCOT in Texas, are interconnected
with other utilities that are a part of an interstate grid, nearly all
wholesale sales of electricity come under FERC's jurisdiction.

In the first case to address the subject, the FERC held that the
rulings setting out the extent of -FERC's authority over wholesale sales also
apply to transmission service. The meaning of "in interstate commerce" 1is

the same in both contexts. The FERC held in Consolidated Edison Co. of New

York that the transmission of energy within a single state 1is subject to
FERC jurisdiction if made on an interconnected interstate transmission
grid.?’®  Further, the FERC asserts that once 1its jurisdiction  over
transmission of electric power in interstate commerce is determined, its
jurisdiction is exclusive and preempts the states from regulating the
transmission of electricity in interstate commerce,’! and that it has no
discretion to reject jurisdiction under the FPA.72

The issue of whether the FERC's authority over transmission in
interstate commerce preempts the authority of state  public utility

commissions to require wheeling was raised indirectly in Florida Power and

68 Federal Power Commission v. Florida Power & Light Co., 404 U.S. 453
(1972).

89 Tbid., at 461-463.

70 Consolidated Edison Co. of New York, Docket No. ER81-183-000, 15 FERC
para. 61,174 (May 26, 1981).

71 Florida Power and Light Co. and Florida Public Service Commission, et
al., Docket No. EL84-27-000, 29 FERC para. 61,140 (1984) at p. 61,292,
citing F.P.C. v. Southern California Edison, 376 U.S. 205, 216 (1964); and
New England Power Co. v. New Hampshire 455 U.S. 331, 340 (1982).

72 1d., citing City of Colton v. Southern California Edison Co., 26 FPC
223, 236 (1961), quoted with approval in FPC v. Southern California Edison
Co., supra, at 209, n. 5.
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Light Co., et al., a declaratory order by the FERC.73 In that case,

Florida Power & Light Company and the Florida Public Service Commission
jointly filed a petition for a declaratory order concerning whether the FERC
- has  jurisdiction over rates for wheeling of* power from quélifying
cogenerators and small power producers, and asked for a declaratory order on
related matters as well. - (Florida Power Corporation, Gulf Power Company,
énd Tampa Electric Company filed separate, but related petitions that were
consolidated into the same proceeding by the FERC.) 1In answer to the
petitioner’s queries, the FERC concluded that the rates for wheeling of
power produced by qualifying facilities are subject to its jurisdiction
where the transmission occurs 1in interstate commerce and that state
regulation of the rates for transmission is preempted.?%
The petitioners asked two additional, key questions concerning wheeling
~authority that did not concern rates. The first question was whether the
FERC construed its cogeneration regulations, specifically 18 C.F.R. sec.
292.303(d), to require the native electric utility (the one that is directly
interconnected to the qualifying facility) to wheel a qualifying facility's
power . when the qualifying facility has agree to sell that power to another
utility. Here, the petitioners asked the FERC to assume, for the sake of
~argument, that the Florida Public Service Commission’s order requiring
wheeling would be wvalid under state law in the absence of federal
preemption, The Florida Public Service Commission argued that its rules,
.which require a native utility to wheel power, are consistent with FERC’s
regulations. The FERC stated that its cogeneration rules are intended to
provide a qualifying facility with some flexibility in determining which
utility receives 1its power; however, the FERC's cogeneration rules do not
require a utility to wheel a qualifying facility’s power over the utility’s
objections and do not require an electric .utility to agree to sell or

transport power from the qualifying facility to another utility.?®

73 Florida Power and Light Co. and Florida Public Service Commission, et
al., 29 FERC para. 61,140 (1964).

74 Id., at 61,292-61,293,
75 Id., at 61,293-61,294.
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The second question was whether any provision of PURPA requires an
electric utility to wheel the energy of a qualifying facility in its service
territory solely at that facility's option. The FERC responded by noting
that prior to the enactment of PURPA its authority to require wheeling was
very 1imited, if not nonexistent. PURPA modified the FERC's authority to
require a jurisdictional electric utility to wheel, which is now set out in
PURPA sections 203 and 204, The FERC then explicitly noted that it had not
addressed whether states have the authority to require wheeling, stating
that that issue was outside the scope of the discussion.’® Thus, in the
only case involving the issue of whether state commissions have the
~authority to require a utility to wheel, the FERC declined to address this
issue.

Because there. has been mno definitive answer by the courts or by the
FERC concerning whether the states have the authority to order wheeling, the
issue remains in doubt. There 1is substantial uncertainty as to whether
there would be federal preemption of a state commission ordering an electric
utility to wheel power, even if the entire transaction between seller,
wheeler, and buyer were to occur in one state. For example, an expansive
view of the FERC's ability to preempt wheeling can be made. The argument
would be based on the presumption that the FERC’'s authority over
transmission services in interstate commerce is absolute and preempts any
state authority to order wheeling. The argument would go like this. First,
there 1is no precedent on the 1issue of whether the FERC can preempt the
state's authority to order wheeling. The FERC explicitly declined to

address the issue in Florida Power & Light Co., et al. because the issue was

not directly before it. No precedent was set. Next, should the 1issue be
brought before the FERC or a court, it would be forced to consider whether
the wheeling required by the state involved transmission services in
interstate commerce. If the ordered wheeling involved a utility that was
interconnected to an interstate grid, the transaction would almost certainly
be considered in interstate commerce and subject to the FERC’'s jurisdiction

under the FPA. Under the Supremacy Clause, the FERC would then preempt

76 Id. at 61,294,
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state regulation of the transmission service, including state authority to
order wheeling. If the requirements of PURPA sections 203 and 204 preclude
‘the FERC from ordering wheeling, then one can argue that the restrictions on
the FERC's authority to wheel embody the intent of Congress to make wheeling
arrangements as voluntary as possible, not an intent to cede the authority
to require wheeling to the States.

On the other hand, an argument can also be made in favor of allowing
state commissions to order wheeling when the entire transaction would take
place in one state. The argument could go something like this. First,
there is nothing in PURPA sections 202 and 203 . explicitly 'preempting the
states from exercising an authority to require wheeling when''a transaction
takes place entirely in one state. Second, the restrictions in "~ PURPA
section 202 and 203 preclude the FERC from being able to order wheeling in
most cases. Third, if the FERC 1is effectively precluded from ordering
.wheeling then, unless there is a federal decision to forego regulation,
‘which implies an authoritative federal decision that the area be best left
unregulated, then there is no preemption of a state exercising its authority
to order wheeling as long as it does so within the confines of the’' Commerce
Clause.”?”  Finally, one would need to show that there is nothing in the
language, history, or .policy of the FPA to suggest such a *cdﬁciusion.
Another alternative argument might be made that the FERC in failing to

preempt the states in Florida Power & Light Co., et al. created a regulatory

vacuum within which state commissions could order wheeling.

Because the issue of federal preemption of a state’s authority to
require either wheeling or bulk power transfers has not yet been argued
before the FERC or the éourts, there is substantial wuncertainty as to
whether most state Commissions' authority to require wheeling is preempt by
the FERC under the FPA, as amended by PURPA. However, Florida Power & Light
Company recently’petitioned the FERC for a declaratory order that would void

the Florida Public Service Commission order that established state

"7 See Arkansas Electric Cooperative Corp. v. Arkansas Public Service
Commission, 461 U.S. 375, 383-389 (1983) for a similar approach dealing with
the issue of whether elther the FPA or the Rural Electrification Act preempt
state regulation of power cooperatives.
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commission authority over the terms and conditions, other than rates, of
transmission services for power being wheeled from independent power
producers. The petition asks the FERC to assert exclusive jurisdiction over
the terms and conditions of transmission service in interstate commerce as
well as the rate 1itself.”® In response, the FERC issued a declaratory
order asserting exclusive jurisdiction over the terms and conditions of
contracts for wheeling of power in interstate commerce. The FERC held that
a wheeling transaction would be in interstate commerce when the transmission
system 1is interconnected and capable of transmitting power across a state
boundary, even though the contracting parties and the contract pathway of
the transaction are all in one state.”® However, the declaratory order by
FERC in this case did not directly deal with the issue of whether a state
commission has the authority to require wheeling. It might still be
possible for a state to require wheeling without specifying the rates,
.terms, or conditions of the wheeling. If so, the issue then is whether a
state could order a utility to wheel and also require the utility to file a
. wheeiing tariff at the FERC. The only place where a state’s authority to
require wheeling and to set the rates, terms, and conditions of the wheeling
transaction 1is not an issue is in Texas for those utilities that are a part
of ERCOT and are mnot interconnected to an electric wutility grid in

interstate commerce.

State Franchise Laws Preventing
Certain Power Transfers

State franchise laws, when enforced, can prevent certain types of bulk
power ‘transfers from taking place. State franchise laws establish service

‘territories within which electric utilities have a monopoly over the retail

78 n"Tyo Utilities Ask FERC to Overrule Actions on Interstate Wheeling,"

Electric Utility Week, April 13, 1987, pp. 17-18.

7 See "FERC Asserts Exclusive Jurisdiction Over Wheeling Terms and
Conditions," Electric Utility Week, July 29, 1987, pp. 1-2; and "FERC
Reasserts Wheeling Authority; NGA Panel Pushes State Siting," Inside
F.E.R.C., July 20, 1987, p. 4b.
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market. The theory behind state franchise laws is this: utilities serve the
vpublic interest best when they are regulated monopolies and the duplication
of facilities that would occur in the absence of state franchise laws would
be inefficient. ,

State franchise laws could prevent a bulk power transfer from occurring
any time an ultimate customer wants to receive power from someone other than
Cits utility. If a state public utility commission chose to interpret its
state franchise laws to preclude an ultimate customer, such as an industrial
customer, from recelving power from a source other than the utility whose
service territory the ultimate customer is in, the ultimate customer would
be precluded from receiving the power. (Recall that PURPA section 203(c)(3)
bars wheeling orders for purposes of sale by a wutility to an wultimate
customer who 1is within the service territory of another utility if the
service territory is established by state law.)

State franchise 1laws can prevent an ultimate customer from receiving
power produced by a cogenerator or small power producer that is a qualifying
facility pursuant to PURPA section 201. The FERC decided in PRI Energy
Systems Inc. that PURPA 210 does not affect a state's authority to permit or
refuse to permit retail sales by qualifying facilities. State commissions
can apply state franchise laws to determine whether to allow or disallow
retail sales by qualifying facilities to ultimate customers.®? The Florida
Public Service Commission, for example, recently rejected two petitions by
cogenerators to have their power wheeled to other affiliated facilities.
Florida statutes allow this type of wheeling if the transaction is in the
economic interest of all the ratepayers of the utility. In one case, the
petitioner was unable to make this showing. In the other case, the petition
was denied because the petitioner did not own the generating facility and

therefore did not come under the statute allowing so called "self-service

wheeling."8?

80 PRI Energy Systems, Inc., Docket No. QF-84-31-000, 26 FERC para. 61,177
(Feb. 14, 1984).

81 nFlorida Nixes Two Requests for Wheeling to Sites Owned by
Cogenerators," Electric Utility Week, April 13, 1987, p. 17.
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One of the few times that an ultimate customer might have a choice on
which wutility would serve him is when the customer is within a dual-
certified or noncertified service area.®?2 In these cases, state
commissions sometimes consider customer preferences in determining which
utility will serve the customer.®3 However, commissions tend to disregard
a customer’'s preference if it is in conflict with the public interest.8%
Also, some commissions use a "closest line to the point of service" rule as
a factor in determining what is in the public interest.®$

If an existing ultimate customer attempts to switch electric suppliers,
it may find itself blocked. In an unusual case, the Lukens Steel Company
attempted to buy a right-of-way so that it could buy cheaper power from a
nearby utility. The steel company alleged that it had an absolute right to
switch to a more economical supplier. The commission denied the move
stating that it would not be in the public interest for several reasons.
First, the transmission line that would be necessary for the service would
be a redundant investment that would cause a duplication of service.
Second, the commission felt that the fact that the utility had no point of
delivery to the preferred company made the proposed investment too risky.
Third, the commission stated that it would be 1inequitable to allow
industrial customers to switch suppliers, when the same options are not
available to residential customers. And finally, the commission found that
lower rates were mnot a sufficient basis for allowing a change in service
because future rates are unknown and may fluctuate.86

Finally, state franchise laws can prevent an independent power producer
that is not a qualifying facility pursuant to PURPA section 201 from selling

power to the electric utility. If an independent power producer is not a

82 Generally, see Diane Sponseller, "Customer Preference in Selecting
Utility Service,” Public Utilities Fortmightly, Aug. 2, 1984, pp. 49-53.

83 For example, see Illinois Power Co. v. Illinois Commerce Commission, 73
PUR3d 317, 235 NE2d 614 (1968); Nishnabotna Valley Rural Electric Co-op V.
Iowa Power & Light Co. 77 PUR3d 197, 161 NW2d 348 (Iowa, 1968); Re Public
Service Co. of New Mexico, Case No. 480 (NMPSC, 1957).

84 See, for example, City of Dover v. Delaware Power & Light Co., 3 PUR3d
181 (DelPSC, 1953).

85 See for example Regulations Governing Service Supplied by Electric
Utilities, Case No. U-6400, (MichPSC, 1982).

86 Re Lukens Steel Co., 57 PUR4th 524 (PaPUG, 1984).
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qualifying facility, it would not be exempt from state regulation concerning
the organization, finances, or rates of electric utilities as are qualifying
facilities. Also, there is no statutory requirement under PURPA section 210
that a wutility offer to purchase power from a non-qualifying facility.
Presumably, a state commission could use its regulatory authority to prevent

a sale from a non-qualifying facility to a utility or another entity.

Ineffectiveness of Antitrust Laws

In theory, at least, antitrust laws can be used to compel companies to
engage in economically attractive,powef transfers, but 1in practice these
laws are hard to apply in power transfer cases. Under the Otter Tail case,
the federal courts have the authority to require a utility to wheel power if
an antitrust violation called monopolization is found under section 2 of the
Sherman Act.®7 In Otter Tail, the United States Supreme Court pointed out
that the FPC was not empowered to mandate wheeling. (The case was decided
in 1973, before the enactment of PURPA.) The Court reasoned that, although
Congréss had rejected provisions in the FPA that would have empowered the
FPC to mandate wheeling and had instead relied on the voluntary action of
the wutilities, there was no reason to conclude that FPC regulation was

intended to substitute for antitrust law. The Court stated that

[r]epeals of the antitrust laws by implication from
a regulatory statute are strongly disfavored, and
have only been found in cases of plain repugnancy
between the antitrust and regulatory provisions....
Activities which come under the jurisdiction of a
regulatory agency nevertheless may be subject to
scrutiny under the antitrust laws,®8

Thus, Otter Tail stands for the legal proposition that electric wutilities
are subject to the antitrust laws and the courts could compel wheeling when

a violation of the antitrust laws is found to exist.

87 Otter Tail Power Co. v. United States, 410 U.S. 359, reh. denied 411
U.S. 910 (1973); remanded, 360 F. Supp. 451, affd. 417 U.S. 901 (1974).
88 1d., at 372-375. .
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Until the enactment of PURPA, the courts were the sole entity that
could compel wheeling. With the enactment of PURPA, however, the FERC was
empowered to order wheeling under certain very limited circumstances. The
limitations on FERC's authority to order wheeling were described earlier.

However, the enactment of PURPA did not supplant the authority of the
state and federal courts to mandate wheeling when a violation of the
antitrust law occurs. Rather, the enactment of PURPA supplemented Qtter
Tail and the associated 1line of cases. This is made clear in the

legislative history of the law, which stated

- ...with regard to certain authorities to order
interconnections and wheeling under Title II...,
it is not intended that the courts defer actions
arising under the antitrust laws pending a resolution
of such matters by the [Commission] ... Courts have
jurisdiction to proceed with antitrust cases without
deferring to the Commission for the exercise of
primary jurisdiction.?®®

Also, section 4(1) of PURPA clearly states that nothing in PURPA affects the
applicability of the antitrust laws to any electric utility.®® 1In the
conference report, this is explained to mean that PURPA does mnot affect
federal and state antitrust laws and that those laws continue to apply to
electric utilities to the same extent as prior to the enactment of PURPA.
Also, the jurisdiction of state and federal courts in actions under
antitrust laws is preserved, whether or not the parties could have sought
remedies under PURPA. The conference report states specifically, with
regard to authorities to order interconnections and wheeling, that Congress
does mnot intend that the courts should defer actions arising under the
antitrust laws pending resolution of matters by the FERC. The jurisdiction
of state and federal courts to resolve antitrust violations, such as an
illegal refusal to wheel, still exists independent of the FERC; and the
courts should be able to act whether or not action by the FERC can be

89 See House Conference Report No. 95-1750, 95th Cong., 2d Sess. 63, 1978
U.S. Code Cong. and Ad. News 7802,

90 Public Utility Regulatory Policies Act of 1978, sec. 4(1l), 16 U.S.C.
sec. 2603 (1978).
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requested or would be justified.®! Thus, while the FERC has been given
new  authority under  PURPA--the  power to require  wheeling and
interconnections--that authority is 1limited to a wvery mnarrow set of
circumstances and 1is not exclusive. The courts’ authority to enforce
antitrust laws ‘is left undisturbed.

If all this 1is so, why do not more parties seek out the courts when
.there is-an alleged refusal to wheel power or to transfer bulk power in ways
that. would have an anticompetitive effect? The answer is twofold. First,
in most cases an antitrust remedy is not available from the courts quickly
enough so that a willing buyer and seller cannot take advantage of short-
term bulk power transfer opportunities to make economy energy sales. If
these transactions do not take place, they are forever lost as opportunities
for greater efficiency. Second, the state action exemption prevents the
courts from overturning state laws that might inhibit bulk power transfers

and wheeling. Each of these is discussed next.

Inadequacy of Antitrust Remedies

Many opportunities for long-distance bulk power sales are short-term in
duration. These sales, typically called economy sales, involve a willing
buyer and seller who seek to displace higher cost power with less expensive
power. When the buyer and seller are not directly interconnected, the only
way for the exchange to take place is for an intervening utility to allow
wheeling across its lines. If the intervening utility refuses to wheel the
power whén approached by the buyer and seller, there might or might not be
an antitrust violation. For example, if the intervening utility’s refusal
to wheel were based on concerns that the proposed wheeling would unduly
lessen the reliability of its transmission system, then the refusal to wheel
might be justified. However, if the utility’'s refusal to wheel power had
nothing to do with protecting the interest of its own customers and the
utility has excess transmission capacity, then the refusal to wheel might be

anticompetitive behavior on the part of the intervening utility.

®1 Conference Report at 68.
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However, to maintain a successful action to compel wheeling, the buyer
or seller must show more than the availability of power from a cheaper
source and a refusal by the intervening utility to wheel. The seller or
buyer must show that the recalcitrant utility somehow violated the antitrust
laws. When a utility refuses to wheel power, the antitrust law most likely
violated is section 2 of the Sherman Act. Section 2 concerns
monopolization, attempts to monopolize, and conspiracies to monopolize.
Because a conspiracy is unnecessary for a single utility to block a wheeling
transaction by refusing access to transmission services, we are primarily

concerned with the offenses of monopolization and attempts to monopolize.

The United States Supreme Court, in United States v. - Grinnell Corp.,
defined the offense of monopolization as having "two elements: (1) the
possession of monopoly power in the relevant market and (2) the willful
acquisition or maintenance of that power as distinguished from the growth or
development of a superior product, business acumen or historic accident."9?
It is worth noting here that it is not illegal to be a monopoly. Rather,
the behavior prohibited by the antitrust laws is monopolization. Thus, 1if
there 1is a natural monopoly in the transmission facilities, this is not in
and of itself a violation of the antitrust laws.

The first element of monopolization is the possession of monopoly power
in the relevant market. Monopoly power is the power to control price or to
restrict competition unreasonably.®3  Monopoly power can be inferred from
control of an essential resource or facility which gives the owner the power
to control prices or to restrict competition.®? The "essentlal facilities”
doctrine and the "bottleneck theory" come into play here. The relevant
market 1is defined both in terms of product or service and geographic area.
In a case dealing with the refusal to wheel power the service in question is
transmission service. The geographic market may be more difficult to
define. One would assume that it would include the geographic area of
transmission 1lines that could provide the desired transmission service.

However, it is worth noting that at least one court has held that there is

92 United States v. Grinnell, 384 U.S. 563, 570-571 (1966).
98 United States v. E.I duPont de Nemours & Co., 351 U.S. 377 (1956).
®4 United States v. Otter Tail Power Co., supra.

84



no need to define the relevant market and show market share to prove market
power when the essential facilities doctrine is in effect because market
power is inferred from the ability to exclude competitors.®%

An essential facility is one which cannot be duplicated to which
potential competitors need access in order to compete. If the utility owns
most or all of the transmission lines in the relevant geographic area, then
the 1lines are 1likely to be considered an essential (bottleneck) facility.
Electric transmission lines have been held to be essential facilities

-because they cannot be easily duplicated because of environmental restraints
- and the limited number of rights-of-way available for siting the 1lines.®¢
The significance of transmission facilities as essential facilities is that,
while a monopoly can deal or refuse to deal with whomever it chooses as long
as there 1is no intent to create or maintain a monopoly, a monopoly that
" controls an essential facility cannot deny access to a competitor. If a
monopoly = denies a competitor access to an essential facility, the courts
‘presume that it has done so to illegally maintain or acquire a monopoly.

The Seventh Circuit has held that the elements to be established for a
violation of the essential facilities doctrine are (1) a monopoly must
control the essential facility, (2) a competitor must be wunable to
practically or reasonably duplicate the essential facility, (3) the monopoly
denies ‘access to the  essential facility to the competitor, and (4) it is
feasible for the monopoly to have granted access to the essential
facility.®”  While the first three elements can be easily established when
an electric utility refuses to wheel, the fourth element can be troublesome.
The courts have held that access to essential facilities need not be granted
if there is a technological reason ﬁaking access impractical,®® if it would

impair the ability of the monopoly to serve its own customers adequately,®®

9% See Denver Petroleum Corp. v. Shell 0il C., 306 F.Supp. 289 (D.Colo.
1969) . - ‘

96 See Otter Tail Power Company v. United States, supra; and City of
Chanute v. Kansas Gas & Elec. Co., 564 F.Supp. 1416 (D.Kan. 1983).

87 David C. Hjelmfelt, Antitrust and Regulated Industries (New York: John
Wiley & Sons, 1985), p. 143, citing MCI Communications Corp. v. AT&T, 708
F.2d 1081 (7th Cir. 1983).

98 Tbid. : -

99 Hecht v. Pro-Football Inc., 570 F.2d 982 (D.C.Cir. 1977).
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if there is insufficient space, or if the party requesting access is
financially wunsound.!®® Also, there may be a defense if providing access
would cause a financial detriment that would be so severe that the defendant
would be unable to serve its own customers.

If the plantiff cannot prove the offense of monopolization, then he
might still be able to prove the offense of attempting to monopolize. The
key difference between an attempt to monopolize and monopolization is that
possession of monopoly power (an element of the offense of monopolization)
is not an element of an attempt to monopolize. The elements of the offense
of attempting to monopolize are (1) specific intent, (2) conduct, (3) a
dangerous probability of success, (4) a relevant market, and (5) market
power.1%1  To show an attempt to monopolize requires one to prove that the
defendant has possession of market power in the relevant market. Further,
it 1is necessary to show that the utility has sufficient market power that
the attempt to monopolize by refusing to wheel has a dangerous probability
of success.!®? The plaintiff must also show that the defendant has a
specific intent to control prices or to restrict competition and that the
defendant engages in exclusionary conduct that is not merely a legitimate
business practice. _

In most cases an alleged refusal to wheel power has not been remedied by

the courts. For example, in Borough of Lansdale v. Philadelphia Electric

Co., the  Third Circuit held that the wutility refusing to wheel lacked

monopoly power in the relevant market.!°%® 1In City of Groton v. Connecticut

Light & Power Co., the Second Circuit held that there was insufficient

evidence, given the facts of the case, of any specific, as opposed to
general, wheeling requests. Hence, there was no refusal of a specific

request to wheel.!®% Similarly, the West District Court of Pennsylvania

100 Gamco Inc. v. Providence Fruit & Produce Bldg. Inc., 194 F.2d 484 (lst

Cir. 1952), cert, denied, 344 U.S. 817 (1952).
101 David C. Hjelmfelt, p.79. :

100 Alexander v. National Farmers Org., 687 F.2d 1173 (8th Cir. 1982).

103 Borough of Lansdale v. Philadelphia Electric Co., 692 F.2d 307, 314 (3rd
Cir. 1982).

104 City of Groton v. Connecticut Light & Power Company, 662 F.2d 921 (2d
Cir. 1981).
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held that the plaintiffs never specifically requested wheeling services in

Borough of Ellwood City v. Pennsylvania Power GCo,.10%

An antitrust proceeding usually requires a lengthy evidentiary hearing.
The hearing could involve a jury trial, depending on which federal circuit
one 1is in, and would involve legal discovery and an opportunity to present
and cross-examine witnesses. To win his case, the plaintiff must be able to
.make out the .elements of a monopolization or an attempt to monopolize and
show how he has been damaged. Treble damages are available under section &
of ‘the Clayton Act. In many cases, the opportunity to take advantage of a
short-term economy sale has long since passed before these antitrust issues
ever come to trial. Once an opportunity for an economy sale is lost, it is
lost forever. Depending on the duration of the litigation and subsequent
appeals, opportunities for long-term firm sales might also be lost,
particularly in the case that subsequent appeals take years, as 1is not
. uncommon. In such cases, the treble damages could be substantial, but the
loss to society is still there.

However, the implicit threat of antitrust 1litigation with its
associated treble damages is often sufficient to cause a utility to make
wheeling available to those seeking long-term firm transmission services if
the utility has sufficient transmission capacity available. This 1is so
because the even a remote possibility of treble damages makes antitrust
litigation particularly unattractive when the direct economic damages for an
illegal failure to. wheel would already be substantial.

The only possibility for a buyer and seller to take advantage of short-
term - opportunities to exchange bulk power over long distances is to seek a
preliminary injunction during the pendency of the antitrust 1litigation.
Section 16 of the Clayton Act provides injunctive relief for a party if it
is able to show a threatened loss or damage because of a violation of the
antitrust laws and a showing that the danger. for irreparable loss or damage

is immediate.19® 1In the one electric case that deals with this subject, the

. 195 Borough of Ellwood City v. Pennsylvania Power Co, 462 F. Supp. 1343,
1354 (W.D.Pa. 1979). '

106 Clayton Act, 38 Stat. 730 (1914), as amended, section 16, 15 U.S.C. sec.
26 (1973).
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Kansas District Court in City of Chanute v. Kansas Gas and Electric Co.

granted three cities a preliminary injunction requiring the defendant
utility to wheel power to the three cities. In that case, the cities had
been told by the defendant, their wholesale supplier, that it would no
longer be able to supply the cities’ growth requirements. The cities
located another supplier, but could only receive the power through the
defendant's transmission lines. The defendant agreed to transmit the power
but only on the condition that the cities agree to contract changes raising
the price of the wholesale power still supplied by the defendant.!®?”  On
appeal the Tenth Circuit affirmed in part and reversed in part. The Circuit
Court upheld the preliminary injunctioh for two of the three cities because
they stood to lose their entitlements to preference power unless the power
was taken by a specific date, an irreparable injury. However, the third
city would not lose rights to preference power so that the damage to that
city was limited to - payments for power not received in the event of the
defendant’s refusal to wheel. The third city’s damages were measurable and
remediable, and therefore not irreparable. The Court overturned the
- preliminary injunction for the third city.1©08

The problem here is that the courts are looking at whether or not the
plaintiff would suffer any irreparable damage from a refusal to wheel. That
is the remedy provided for by the Clayton Act. However, the irreparable
damage that is done is not to the defendant but to society as a whole.
Every missed opportunity for an efficient bulk power exchange 1is an
irreparable loss to society. Without a public interest test to protect
society from these irreparable losses, not only is antitrust law not timely,

but its remedies are inadequate to protect the public interest.

The State Action Exemption

The State Action Exemption to the Sherman Act has its genesis in Parker

v. Brown, a 1943 United States Supreme Court case, that held that the

107 City of Chanute v. Kansas Gas and Electric Co., 564 F.Supp. 1416 (D.Kan.
1983).

108 ¢City of Chanute v. Kansas City Gas & Electric Co., 754 F.2d 310 (10th
Cir. 1985).
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Sherman Act does not apply to acts by a state, including restraints of trade
imposed by a state as an act of government.!®® For a state agency, such as
a public utility commission, to have the full protection of the state action
exemption, the agency must act as an agent of the state and share in the
attributes of state sovereignty. In most cases, regulation by a state
public utility commission would seem to qualify. If it does mnot, for the
state action exemption to apply to the conduct of a state agency, the United
States Supreme Court has held that the conduct must meet the two-prong test

of California Retail Liquor Dealers Association v. Midcal Aluminum, Inc.

First, the conduct must be the result of a clearly articulated and
affirmatively expressed state policy. Second, the coﬁduct must be actively
‘supervised by the state.!!® For a private action to fall under the state
action exemption, an action must be compelled by the state. State acquiesce
'is not enough.111

In the case of state franchise laws that could prevent wheeling or bulk
power transfers from occurring, the state action exemption would apply. The
state agency isjacting as sovéreign in imposing a restraint of trade that is
in the public interest, namely not allowing an ultimate customer to receive
wheeled power. The restraint of trade is in the public interest because it
prevents bypass that would burden the remaining captive customers at the
“distribution 1level and keeps these remaining customers from being saddled
with the costs of the resulting stranded plant. Even if the state agency is
not acting as sovereign, the state action exemption may still apply under
‘the two-prong test of Midcal: state regulation of ﬁtility franchise areas is
usually a well articulated and affirmative state policy that is actively
supervised by the state in the course of its rate and service regulation.
In either «case, wheeling restrictions under state franchise laws would be

immune from antitrust litigation.

109 gee Hjelmfelt, pp. 274-275, citing Parker v. Brown, 317 U.S. 341 (1943).
110 California Retail Liquor Dealers Ass’n v. Midcal Aluminum Inc., 445 U.S.
97 (1980). '

111 See Cantor v. Detroit Edison Co., 428 U.S. 579 (1976).
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Laws Impeding Construction

Even if all the previously mentioned impediments to bulk power
transfers were overcome, the transaction might not take place if the needed
transmission line were not in place. Assuming that it would otherwise be
economical té build a transmission line for the bulk power transfer to take
place, the certification, siting, and eminent domain requirements in some
states may impede, if mnot prevent, the'construction of the transmission
line. The recent report of the National Governors’ Association (NGA),
entitled Moving Power: Flexibility for the Future, points out several legal
impediments that might prevent a transmission line from being built.!1? The
most significant of these are that (1) the public interest criterion in some
‘states requires that local benefits outweigh local costs; (2) in some states
local political subdivisions have the authority to approve or disapprove a
project, even if the project is approved at the state level; and (3) in some
states, certification and siting do not necessarily guarantee that the
utility can acquire the necessary‘right-of-way through eminent domain. Each
of these legal impediments is discussed below.

For a transmission line to be constructed, a utility needs to have the
line approved as being in the public interest by the appropriate state
agency or agencies. Often this approval must be sought before the state
public utility‘ commission, although in several states there are state
energy, land use, or special siting boards. Sometimes, a utility must also
get the approval of a state envirommental board. In a few states, no state
approval in needed to build transmission lines.!!8

The most common way by which a utility is required to show that a

transmission project is in the public interest is a balancing test. The

112 Mary Beth Zimmerman, Moving Power: Flexibility for the Future

(Washington, D.C.: National Governors’ Association, 1987), pp. 9-15. The
author here concerns himself with only those types of legal impedements
which would, as a matter of law, prevent a line from being built. Those
legal requirements relating to procedures, which are merely inconvenient and
cause delay, are considered regulatory impediments. The reader should keep
~in mind, however, that if regulatory impediments cause a long enough delay,
a transmission line may become uneconomic or the opportunity for wheeling
may have passed. '

113 Ibid., at p. 9.
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utility must show that the benefits that would come from a proposed
transmission line would outweigh the costs of the line. Specific siting
issues can be raised concerning the health, environmental, aesthetic, and
land use effects. For example, in a recent Texas case, the Texas Public
Utility Commission denied a request of the Houston Lighting & Power Company,
because the utility had failed to meet its burden of proving that the need
for the proposed 1line outweighs the detrimental effects of the proposed
route, 114
In some states, only the local benefits of the line are measured. For
a multi;state project, a utility might not be able to show that the local
benefits of the 1line outweigh the local costs. This would be especially
true if the line was built solely or primarily to wheel power for two out-
of-state wutilities. In such a case, the substantial local costs of siting
~might not be offset by the increased reliability that often results from
~additional transmission facilities,!1$
According to the NGA report, local political subdivisions in twelve
states have the authority to approve or disapprove the portion of
- transmission line projects that crosses their jurisdictions. This could
gllow local, political subdivisions--such as a county, municipality, or in
some cases a tribal entity--to block construction of a transmission line
that 1is found to be in the public interest by the state agency in charge of
certification.116 v
Finally, even with all necessary state and local approvals, the utility
must still exercise its power of eminent domain to acquire the Iland and
rights-of-way . necessary to build the line. In most cases the utility has
its own power of eminent domain to acquire land for siting, once the
appropriate regulatory approvals are given. However, 1in a few states
eminent domain can only be obtained through the courts, with the state
certificate of need to be considered as only part of the evidence in an

independent judicial inquiry concerning the public interest.!1?

il4 nwTexas PUC Turns Down HP&L Bid to Construct 345-KV Transmission Line,"

Electric Utility Week, March 2, 1987, pp. 15-16.
118 Tbid., at p. 11.

116 Tbid., at pp. 10, 28-30.
117 Ibid., at p. 11.

91



The  above difficulties are compounded by a great diversity of
certification, siting, and eminent domain processes that make a multi-state

transmission line project extremely difficult to complete.

Legal Rights of Neighboring Utilities

A utility's bulk power transfers or wheeling can sometimes create loop
flow problems for a neighboring utility, which could lower its reliability
and make it more difficult to serve it customers. If voluntary bulk power
transfers or wheeling were to occur, neighboring utility systems might be
forced to bear the additional costs and burdens caused by loop flow without
any»clear legal right or mechanism to recover those costs. (It might also
be the case that a neighboring system might experience increased reliability
because of the wheeling transaction.) Recall that, where interconnections
and wheeling that are mnot wvoluntary but are ordered by the FERC, PURPA
section 204 provides a mechanism for the affected utilities and qualifying
facilities to apportion the otherwise uncompensated costs that can be
associated with a wheeling transaction. The parties to a  proposed
interconnection or wheeling order would negotiate the terms and conditions
of the final order, including an apportionment of costs. No similar
mechanism exists to compensate neighboring systems subject to loop flow
costs created by voluntary transactions.

However, . the common law 1is capable of creating a cause of action to
compensate neighboring systems for the loop flow costs caused by voluntary
bulk power transfers. The necessary legal theory could go something like
this: all of the electric utilities in an interconnected grid have a duty to
maintain the reliability of the  system. When one utility enters into a
wheeling transaction that adversely affects its neighboring utilities on the
grid, the wutility entering into the wheeling transaction has a duty to
compensate that member. This legal obligation would be based in the
utility’s service obligation. The agreements that utilities enter into in
the reliability councils are evidence that the utilities recognize this
fundamental obligation. The obligation itself is not based on contract, but
on the utility'’s obligation to provide adequate and reliable service to its
customers. In the alternative, the legal theory could be based on tort law

or private or public nuisance theories. 1In such a case, a wutility might

92



seek damages for the diminution of wvalue of 1its property, i.e., its
transmission lines. If the injury is of a continuing mnature, the utility
might seek injunctive relief to stopped the transaction.

If a court of law were to recognize such a cause for action, then
neighboring wutilities would be able to sue to recover the costs of loop
flow, thus further impeding voluntary bulk power transfers. If the injury
were of a more permanent or continuing nature or could not be adequately
compensated, injunctive relief might be available to prevent the transaction

from occurring.

Recommendations

’ Two sets of recommendations are presented here for overcoming or
eliminating the legal impediments identified. The first set of
| recommendations details how existing legal impediments might be overcome if
.existing laws remain unchaﬁged. The second set of recommendations explains
how new federal legislation might eliminate the existing legal impediments

to wheeling and bulk power transfers.
Overcoming Impediments If Existing Laws Remain Unchanged

If existing laws remain unchanged, it might be possible with great
difficulty to overcome some of the legal impediments to wheeling and bulk
power transfers. For example, to overcome the legal impediment created by
the FERC's limited authority to compel wheeling, one might begin by looking
for an oppoftunity to challenge the holdings of the Second and Fifth
Circuits that the FERC's authority to order wheeling is limited by the
provisions of PURPA. The other federal circuits could reach a contrary
conclusion if the issue were raised. Faced with conflicting holdings by the
federal circuits, the United States Supreme Court .could then reverse the

holding in New York State Electric & Gas Corp. v. FERC and Florida Power &

Light Co. v. FERC. Then, the FERC might be able to use its powers under FPA

sections 206(a) and 205 to require that a utility provide transmission
services on a nondiscriminatory basis if it chooses to provide transmission
services at all. The FERC probably could not require that the utility

provide transmission services to all comers because that would make the
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utility '@ common carrier, which is contrary to the intent of Congress as
expressed in the Federal Power Act.

Another possibility would be to try to influence or to challenge the
- FERC's interpretation of PURPA sections 203 and 204. For example, if one
were to view FERC's interpretation of '"preserving existing competitive

relationships," found in the earlier discussed  Southeastern Power

Administration v. Kentucky Utilities Company, then one might attempt to

bring a similar case up before the FERC and seek a reversal of its previous
decision. The argument that one would use would be similar to that employed

by the "cities" in Southeastern Power Administration v. Kentucky Utilities

Company . Namely, the relevant market to be examined for existing
competitive relationships is broad. It should be determined in a way

similar to that done in antitrust cases, with product and geographic markets
in which the current and potential seller compete defined, market shares
computed, and changes due to the wheeling order examined. Such an
interpretation would be consistent with recent Supreme Court and First
Circuit holdings that the FERC should take anticompetitive effects into
consideration when determining policy. If that fails to work, then of
course one could appeal. Other impediments found in PURPA sections 203 and
204 also might be overcome on a case-by-case basis.

Litigation could also be brought under current laws so as to minimize
the impediments caused by the limited scope and uncertainty of state
authority = to  mandate ' wheeling and bulk power transfers. For this
uncertainty to be tested, there must be a state statute, state commission
order, or commission regulation asserting commission authority to order a
utility to wheel power for intrastate transactions within its own state. A
state must then attempt to exercise this asserted authority over one of its
utilities. Once there is a proper case in controversy, one could litigate
whether or mnot the FERC’'s authority to order wheeling found in PURPA
preempts the state from exercising a similar authority for intrastate
transactions. Such 1litigation would involve testing the limits of the
Commerce Clause and the Supremacy Clause, as discussed earlier. A state
commission might be able to win its case if it could successfully argue that
its authority to wheel (1) serves a legitimate local purpose, (2) 1is not
excessively burdensome on interstate commerce in light of the local purpose

served, and (3) is not preempted because the FERC is effectively precluded
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from ordering wheeling or interconnections and because there is no federal
decision to forego regulation that implies that the area "be best left
unregulated. ‘ ‘

“To the extent that state franchise laws pose a legal impediment to
wheeling or bulk power transfers, the state commission itself might choose
to reinterpret its laws to allow wheeling and bulk power transfers where it
is 'in the public interest. For example, if the state commission were to
find that a wheeling transaction involving a sale to an wultimate customer
would either provide a:benefit to or not harm the customers remaining on the
system it might choose to allow the wheeling to take place.

The ineffectiveness of antitrust laws is a legal impediment that may
keep the courts from ordering wheeling in a timely fashion when there is an
antitrust violation. Here again, 1litigation could’ provide a solution.
First, the buyer or seller in a bulk power transaction, who 1is blocked
because a utility refuses to wheel, could immediately seek a preliminary
injunction by showing that the there is an immediate danger of irreparable
loss. if the transaction does not take place. A particularly compelling case
could be made if the buyer is itself a distribution company or municipality
with ratepayers who would irreparably 'lose the economic benefit of the
transaction that does not take place. Should the state action defense
preclude courts from overturning pervasive state regulation, such as state
franchise laws making antitrust laws ineffective, state commissions can
probably interpret their laws so as to not unduly discourage wheeling.

To the extent that siting and other laws impede construction, the lead
agency for determining these issues can give due weight to the benefits of
additional transmission capacity that include mnot only the benefits of
_wheeling itself but also the benefits of increased reliability. The
benefits flowing from increased reliability would exist even if the
benefits  of the wheeling sales went to out-of-state customers. There is of
-course a problem if local approvals are necessary for a line or if there is
an independent judicial inquiry into the public interest before eminent
domain can be exercised.

The wuncertain legal rights of neighboring utilities is also a matter
that can be litigated before the courts. It is unlikely that a neighboring
utility could actually bring an action in the courts to prevent a wheeling

or bulk power transaction from taking place unless it could show that it
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would be irreparably harmed by the transaction and would be unable to serve
its customers. Nonetheless, a neighboring utility might be able to plead a
cause of action based on something akin to nuisance as a property tort
theory. If the neighboring utility could show that the buyer, the seller,
or the wheeler are engaging in intentional conduct that adversely affects
the use of the neighboring utilities’ own transmission 1lines, an action
seeking damages might be possible. Injunctive relief might be available to
stop continuing behavior. However, this is a totally unexplored area of the
law which would require 1litigation to flesh out. Another alternative
solution to this potential problem 1is for the wutilities in a regional
reliability area to enter into agreements similar to Mid-American
Interconnected Network (MAIN) Guideline Number 1C, "Transmission Loading
Relief Procedures." That guideline was developed because situations had
arisen on the MAIN regional transmission system where normal transfers
between two systems caused an overload on a third system. The MAIN
Coordinating Center was empowered to request revisions in electricity
transfer schedules to obtain the necessary relief. The guideline sets out
the steps to be taken when such an overload occurs.118

As just noted, some of the legal impediments under current law might
be overcome, primarily through litigation. However, litigation is expensive
and is itself uncertain in producing the desired results. Those interested

in encouraging power transfers might consider seeking new legislation to aid

their cause.

Eliminating Impediments Through New Legislation

Because 1litigation 1is costly and uncertain, enactment of new federal
and state legislation would be a more effective way to eliminate 1legal
impediments to bulk power transactions and wheeling. Of course the risk
associated with legislation is that what is proposed as legislation often

bares 1little or no resemblance to what 1is enacted. Nonetheless, the

118 North American Electric Reliability Council, North American Electric
Reliability Council: 1986 Annual Report (NERC: Princeton, N.J., 1987) p. 36.
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legislative route offers an option for eliminating some legal impediments to
wheeling and bulk power transactions. ‘ '

Legislation to eliminate some legal impediments could provide for a
federal agency (presumably, but not necessarily the FERC) to oversee power
transfers. The agency would need to have the authority not only to set
transmission rates,  terms, and conditions for wheeling ' and other
transmission services, but also to allocate and apportion the costs and
benefits of a bulk power transaction so that neighboring utilities are
compensated for any burden the .transaction might place wupon ~ them. The
federal agency would be empowered to compel wheeling when three conditions
are met: (1) there is both a willing buyer and seller, (2) the wheéling
would not adversely affect the ability of either the wheeling utility or
neighboring utilities. to provide adequate and reliable service to 1its
customers, and (3) the transaction results in a true economic savings,:and
is not merely a transaction that reallocates the costs of service. of
course, state commissions might also seek a provision that would disallow
wheeling when it would violate state retail marketing (franchise) laws.
Other types of wheeling transactions might also be prohibited or restricted.
For example, a requirements customer might only be allowed to engage in a
power transaction if it.could show that there is some economic savings as a
- result of the transaction. Also, a requirements customer might be required
to pay a. reservation charge for backup service from its original power
supplier to guarantee reliable service.

To assess whether a transaction would adversely affect the reliability
of a wheeling or neighboring utility and whether a transaction results in a
economic savings would require data collection and modeling capabilities
that are not currently available at any one private or public agency. It
would therefore be necessary to upgrade the analytical capabilities of the
federal agency if such legislation were enacted.

To be able to determine independently whether or not a proposed bulk
power transaction would cause reliability problems, the federal agency would
need to have data on the location, capacity, and usage of transmission
facilities for the utilities in interstate commerce. The agency would also
need to have the capability of quickly modeling transmission flows over an
interconnected system so that loop flow costs can be apportioned and

overburdening  of transmission lines. can be avoided. Without such
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information and modeling capabilities, the federal agency could not order
wheeling without the risk of causing reliability problems.

An alternative to having the federal agency collect and maintain data
on location, capacity, and wusage of the transmission facilities for
utilities in interstate commerce would be to rely on the various regional
reliability councils of the North American Reliability Council to supply the
data. The federal agency would still need some way to verify the data and
would need modeling capabilities.

However, these legislative changes may not be necessary 1if the FERC
puts in place the proper regulatory changes and economic incentives to
engage in economic bulk power transfers. What might still be necessary,
however, 1is legislation making it clear that the FERC has the authority to
compel wheeling in those circumstances where the wheeling is being denied
because of a wutility’s unreasonable anticompetitive behavior. Because of
the reluctance of the FERC to consider anticompetitive behavior in wheeling
situations (in part, because of the PURPA limitation that a FERC order to
compel wheeling will not change existing competitive relationships), the
Congress might wish to consider giving the FERC explicit authority to
consider the antitrust laws in such circumstances.

The drafters of any legislation that is proposed should recognize that
legislation cannot force transmission facilities to perform in a way
contrary to the physical laws of nature. Problems associated with loop flow
must be addressed before any agency is given an absolute authority to compel
wheeling.

As noted above, state commissions can best assert and test their
authority to compel intrastate wheeling and bulk power transactions in the
courts by having legislation and/or commission rulemaking or orders that
could help to bring the issues surrounding state authority to order wheeling
and bulk power transactions to a head. Also, states might choose to enact
new legislation concerning state franchise laws. Here a state might wish to
consider whether it would be in the public interest to allow a bulk power
transfer to an wultimate customer if the wheeling arrangement were made in
such a way that the remaining customers are either left no worse off or
receive a benefit.

States could enact their own legislation that would make certification,

siting, and eminent domain more uniform. The National Governors’ report
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previously cited recognizes that the myriad of state requirements for
certification, siting, and eminent domain makes construction of a multistate
transmission line extremely difficult. The delays that result from dealing
with several different states statutory requirements can increase the cost
of a project and make it uneconomical. A uniform or model state statute for
certification, siting, and eminent domain would serve two purposes. It
would reduce costs and delays, and it would help to change the public
interest provision in state laws so that regional as well as local benefits
can be taken into account when balancing interest against costs. When local
benefits do not outweigh local costs but regional benefits do, some form of
compensation might be made available to local entities.

Another alternative 1is for the states to petition the Congress for
legislation that would permit joint federal-state boards to solve conflicts
that might arise during state certification and siting of multistate
transmission facilities. This concept, 1f implemented, should follow
certain guidelines. Namely, representatives from the governments of
affected states should be included and predominate on any Jjoint federal-
state board concerned with certification and siting. Further, such a board
should not be empowered to waive environmental or substantive state laws. A
joint board might be the proper forum to address the concerns of those
states burdened by a transmission line that would be beneficial to a region
as a whole. At such a forum, states could send representatives to negotiate
and to reach binding agreements that advance the public interest without

creating an uncompensated burden for the citizens of any state.
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REGULATORY IMPEDIMENTS TO
POWER TRANSFERS

by
Pfeffer, Lindsay & Associates, Inc.

Washington, DC

Power transfers among electric utilities generally reflect the
outcomes of intéré&stem coordination arrangements which are designed to
reduce costs and improve reliability of the network. While there is no
direct relationship, per se, between the overall volume of power
transfers ‘and the effiéiency of the bulk power supply system, the
ability' to transfer substantial volumes of power between and across
power éystems ié essential to optimum efficiency. It 1is therefore
impoftant that any subStaﬁtial‘bérriers or impediments'to intersyétem
bulk power transfers be minimized. The identification and mitigation of
such impediments is the focus of this paper and several related efforts
‘being undertaken for the National Regulatory Research Institute (NRRI),

Some of the more significant impediments to intersystem power
transfers stem from the fact that such transactions are regulated by
governmental authorities in various ways. These include certification
of transmission facilities that are necessary to effect intersystem
»tranéfers, authority to direct coordination services and third-party
transmiésion:service“(wheeling) under some circumstances, and regulation
of the prices, terms, and conditions under which power transfers are
made.

Most intersystem power transfers are between systems that are
directly interconnected so that third-party wheeling is not required.
‘The principal focus of this paper, however, is on the regulatory
impedimentsk to wheeling. Nonetheless, the types of impediments

described in a wheeling context are generally similar to those
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applicable to bilateral transfers between directly interconnected
systems as well.

The regulatory agencies whose activities may impede power transfers
include the Federal Energy Regulatory Commission (FERC), state regula-
tory commissions, and various state and local agencies having siting and
licensing authority with respect to transmission facilities. Impedi-
ments to cost-effective power transfers that derive from the regulatory
requirements and activities of these agencies are outlined in the

following sections accompanied by suggestions for eliminating or

FERC Regulation of Sales at Wholesale
for Resale and Transmission Service

FERC authdrity with respect to sales at wholesale for resale1 and
wheeling iﬁdludes regulation of prices, terms and conditions of such
ser%ices, authbrity to direct utilities to provide service under certain
conditions, and limited authority to approve certain transmission
facilities aséociated with hydroelectric projects requiring Commission
liCensé.2 The authority to license certain transmission facilities
associated with hydroelectric projects does not appear to have created
any significant impediment to wheeling service or to the willingness of
~utilities to construct transmission facilities. The authority of the
Commission to direct sales for resale and wheeling under selected

circumstances is discussed in a subsequent section of this paper. The

Sales at wholesale for resale dinclude requirements sales and

‘coordination sales. Requirements sales are made to power distributors
who rely wholly or partially on power from the supplier to serve the
distributors' 1loads. Coordination sales are sales to other power
suppliers to improve reliability or reduce costs.

5 ‘ :

The authority of the FERC to license or certificate certain
transmission facilities associated with hydroelectric projects licensed
by the Commission is contained in Part I of the Federal Power Act.
These lines are, in general, facilities necessary to transfer power from
the licensed hydroelectric project to the interconnected transmission

grid. They are licensed by the FERC in the same manner as the
associated hydro projects.
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most important impediments to power transfers stemming from FERC
regulation derive from its regulation of rates, terms, and conditions of
these services. ‘

Under,Paft IT (Sections 201, 205, and 206) of the Federal Power Act
(FPA), the FERC has comprehensive authority to regulate agreements and
tariffs for wholesale and wheeling services provided by jurisdictional
utilities in interstate commerce. Practically all coordination and
transmission service that involves high voltage transmission facilities
has been construed to be in interstate commerce. Some of the more

important impediments relating to the regulation of coordination and

wheeling rate schedules are described below.

Filing Requirements

Current Statutory Requirements

Section 205 of the FPA requires that, "every public utility shall
file with the Commission . . . [ratel] schedules showing all rates and
charges for any transmission or sale subject to the iurisdiction of the
Commission. . ." ©No changes in rates or terms and conditions of a rate
schedule may be made except after 60 davs notice unless this requirement
is waived by the Commission.3 Initial rate filings are governed by the
- same notice provisions as filings for changes in existing rates.4 No
rate may be charged for service subject to the jurisdiction of the
Commission unless the rate has been accepted for filing by the

Commission.

3

In reviewing applications for changes in existing rates, the
Commission has authority to (1) reject the filing, (2) accept the
filing, or (3) accept the filing, suspend it for up to five months and
subsequently allow it to go into effect subject to refund. During such
suspension period a hearing is convened in order that the Commlssion may
assess the justness and reasonableness of the rate.

The Commission may respond to the filing of an initial rate in ome of
three ways: (1) reject the filing, (2) accept the filing without an
investigation as to its justness and reasonableness, or (3) accept the
rate for filing and commence an investigation to determine if it is iust
and reasonable. Any modifications are applied prospectively after
hearing (i.e., no refunds are required). ’
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With rare exceptions, coordination and transmission agreements are
.filed at the FERC on a voluntary basis and most are accepted for filing
without a formal review by the Commission.5 Rate filings are submitted
with cost support data required by Part 35 of the FPA regulations.

These filing requirements have created two types of problems for
utilities in relation to intersystem power transfers. First, utilities
may be precluded from providing transmission or coordination services on
a timely basis. For example, short-term coordination transactions
requiring third-party wheeling6 may not be consummated if the wheeling
utility does not have an appropriate wheeling rate schedule on file at
the FERC. By the time an agreement is reduced to writing and a filing
is made in accordance with FERC regulations, the economic incentive
underlying the contemplated transaction may no longer be applicable.
Second, Commission rules and practices have generally not provided
sufficient flexibility in rate design to enable a utility to provide
service in some short-term circumstances (without filing a change in
rate) even though the price being offered by the buyer exceeds the
seller's incremental cost so that the proposed transaction would have
been beneficial to both parties.

The Commission has sought to reduce these problems in several ways.
First, it has permitted abbreviated filings (i.e., filings with
minimal-cost support) of coordination-type sales, including some
transmission rates. 1In addition, the Commission has delegated authority
to the Director of the Office of Electric Power Regulation (OEPR) to

accept for filing all uncontested filings for initial rates or changes

Proposed increases in. rates contained 1in existing agreements
sometimes do trigger objections which require formal resolution by the
Commission.

Third-party wheeling is wheeling between a separate buyer and seller

so that the wheeling utility constitutes the third party. It 1is
contrasted with '"second-party wheeling' between separate facilities of
the same customer, For example, wutility A may own part of a

jointly-owned generating unit located on the system of utilitv W and
require wheeling by utility W to the transmission system of utility A.
Such wheeling by utility W would be second-party wheeling.
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in existing rates and to waive the statutory notice requirements.
_Neither of these mechanisms, however, has been sufficient to entirely
eliminate impediments to coordination and transmission services which

arise from the rigidity of Commission filing requirements.

Proposals to Mitigate Burden of Filing Requirements

In Phase I of a Notice of Inquiry (NOI) issued in May 1985,8 the

FERC sought comments on a variety of issues relating to its regulation
of ‘coordination ‘transaction and transmission services. Among the
queétions raised in the NOI were whether the Commission’s regulations
impede voluntary coordination and transmission arrangements and what the
Commission could do to promote more voluntary arrangements. Among the
many responses to these questions were those filed by a substantial
number of investor-owned utilities, pointing to the FPA's notice and
filing requirements -as impeding the offering of voluntary coordination
and transmission services. ‘These utilities stressed the need for the
‘Commission to clearly define its policy with respect to filing require-
ments and the criteria used by the Commission staff to review coordina-
tion and transmission service arrangements. They generally advocated
that the Commission should accept voluntarily negotiated agreements
essentially as proposed by the parties involved in order to allow
utilities to respond to short-term requésts for service on a timely
basis. In addition, many of the utilities that filed comments suggested
that rates negotiated within the boundaries of a preapproved zone of
reasonableness should be automatically accepted. The boundaries of
various proposed pricing zones ranged from a floor set at the incre-
mental cost of the wheeling utility to the value of service to the
buyer. Among the many recommendations for revisions to Commission

filing requirements were those offered bv the Edison Electric Institute

/ FERC Regulations, Subchapter W, Revised General Rules, Section
375,308.

8 FERC, Notice of Inquiry, Regulation of Electric Sales for Resale and
Transmission Service, Docket No. RM85~17-000, Phase I (May 30, 1985).
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(EEI), Arizona Public Service Company, and Pacific Gas and Electric
Company.

‘ EEI recommended that the Commission delegate additional authority
to the Director of OEPR to authorize transactions in the absence of a
formal filing, "based upon oral (telephone) representation of the
parties." EEI recommended that the procedure be applicable in instances
where all parties to the transaction are in agreement. The proposed
procedure would require an "after-the-fact" filing and possibly the

collection of rates subject to refund for a period of time to provide
9

sufficient notice to interested parties and to allow for protests.

Arizona Public Service Company (APS) recommended that the Commis-
sion adopt an "after-the-fact" filing procedure which would allow
utilities to "take advantage of some short-term economic situations"
with a high degree of assurance that the transaction will be favorably
received by the Commission. To facilitate this type of filing procedure
APS recommended that the Commission issue guidelines that would provide
utilities maximum flexibility in responding to requests for service and
at the same time minimize regulatory uncertainty.10

Pacific Gas and Electric Company proposed that the Commission
establish a zone of reasonableness such that proposed agreements with
rates within the zone would be "presumed just and reasonable."11~
A variety of similar proposals were offered by other utilities to

mitigate problems arising from Commissfon filing requirements.

Comments of the Edison Electric Institute, Regulation of Electricity
Sales for Resale and Transmission Service, FERC Docket No. RM&5-17-000
(Phase I) p. 49.

Comments of Arizona Public Service Company, Regulation of
Electricity Sales for Resale and Transmission Service, FERC Docket No.
RM85-17-000 (Phase I) pp. 19-20.

‘Comments of Pacific Gas and Electric Company, Regulation of
Electricity Sales for Resale and Transmission Service, FERC Docket No.
RM85-17-000 (Phase I) p. 22-8.
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Western Systems Power Pool Experimental Rates

On March 12, 1987, the Commission issued an order 2 accepting,
without hearing or suspension, experimental rates for coordination
transactions and associated transmission service among 11 jurisdictional
utilities and 4 nonjurisdictional public systems who were the partici-
pants in a new experimental coordination agreement designated as the
Western Systems Power Pool (WSPP). The two-year experiment provides for
flexible pricing of economy energy, unit power, firm power and energy,
and associated transmission service within a preapproved zone. Power
and energy sales are capped by the highest fully-allocated cost of
resources among the participants during the prior vyear. The zone for
transmission rates is capped at 33 percent of the difference between the
highest and lowest decremental costs of the participants' generation in
the previous year. The floor of the zone is a 1 mill/kWh reservation
charge.

In order to facilitate both coordination transactions and trans-
mission service, the Commission granted waivers of its regulations
relating to filing requirements for changes in existing rates (Section
35.13 of the FPA regulations). The expected benefit of the suspension
of filing requirements for all 'subsequent transactions wunder the
experiment was summarized as follows in a filing by the Bonneville Power
Administration supporting the experiment:

. « « the benefits 1lie in the greater use of transmission
facilities and elimination of regulatory delay and uncertainty
associated with filing new rates for each transaction by
jurisdictional pool members.

Future Directions

By accepting the proposed zones within which rates may wvary for
WSPP participants, the Commission has effectively authorized any rates
charged by such participants for the specified services that fall within

such zones in the absence of complaint. This action by the Commission

12 Pacific Gas and Electric Company, Order Accepting Experimental

Rates, FERC Docket No. ER87-97-001 (March 12, 1987).

13 1bi4., p. 11.
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essentially eliminates both the timing and flexibility problems created
by the current filing requirements during the two-vear experimental
period. It does this without any requirement that the participating
utilities provide wheeling service to one another as in the prior
Southwest Bulk Power Market Experiment.

The Commission has also permitted pricing flexibility within a zone
for selected types of coordination transactions outside the context of
an experiment. Specifically, it has permitted reservation charges for
short-term energy sales that allow parties to negotiate a price up to a
" preapproved ceiling based on either the supplier's system—wide, fully-
distributed costs or the fully-distributed cost of the unit(s) committed
to the service. More recentlv, the Commission has accepted a number
of filings for economy energy rates that mav be negotiated up to the
standard split-savings rate.15 Both of these pricing policies allow
utilities to negotiate a rate up to a preapproved ceiling without the
need to make a new filing. This action by the Commission allows timely
responses to changing market conditions and increases the likelihood
that cost-effective coordination sales will be consummated.

Such a policy could be extended to transmission and other coordina-
tion services in various ways. For example, the Commission might
consider a rulemaking under which it would preapprove without need for
filing any transmission rate agreed to by the parties up to some
specified ceiling (e.g., the level of fully distributed transmission
costs). For transmission of economy energy, any rate might similarly be
permitted up to a specified percentage of the gross savings from the
transaction. Use of such ceiling rates could be subject to minimal

subsequent reporting requirements (within 30 days of the commencement of

Among the ceiling rates currently on file at the FERC are Montana

Power Company Tariff, Original Volume No. 1; Florida Power Corporation,
Rate Schedule 88; Pennsylvania Power Company, Rate Schedule 75; and
Connecticut Light and Power Company, Rate Schedule 324.
15 See, for example, Illinois Power Company; Revised Rate for Economy
Energy, FERC Docket No. ER86-169-000 (November &4, 1985); Arizona Public
Service Company, Agreement for the Sale of Economy Energy to the City of
Colton, FERC Docket No. ER86-695-000 (September 2, 1986).
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the transaction) for 'specified information including, among other
- things, the names of the parties, nature of the service, amount, and
price.16 For rates higher than these preapproved limits, the procedure
recommended by EEI involving telephonic approval by the OEPR Director
subject to subsequent filing and possible refund requirements should
‘remove ‘any remaining impediments stemming from filing requirements while
retaining sufficient regulatory controls to protect purchasers of these

services.
Embedded Cost Pricing of Transmission Service

With' limited exceptions the FERC has required the pricing of
transmission service on an embedded-cost basis.17 A recent example ‘of
this policy is a filing by Commonwealth Edison Company (Commonwealth) of

'a rate for transmission service to the City of Geneva, Illinois.18 In
‘this case Commonwealth filed- a rate which it characterized "as a
marginal-cost proposal. The Commission found that the rate ". .o
creates a real unremediable potential for undue prejudice and other

anticompetitive effects,"

and directed the company to file a rate based
on average system transmission costs.
Embedded-cost transmission rates are generally developed by

applying an appropriate fixed-charge rate to book (net or gross)

16 ' s s
Such reporting requirements were required by the Commission (perhaps

in greater detail than would be required for this purpose) in cases of
transactions under blanket certificates (gas) issued by the Commission
under Order No. 436.

17 . . .

The Commission has also employed embedded costs in testing the
reasonableness of rates for certain coordination services having a
capacity component such as unit power, short-term, and intermediate-term
power. For other coordination services involving primarily energy such
as economy energy, surplus energy and dump energy, however, the
Commission has looked principally to incremental costs as a basis for
testing of the rates.

8 Docket No. ER86-76-000, filed November 5, 1985.

19 34 FERC 61,115,
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investment in transmission facilities and dividing the result by some
measure of the use of the transmission system such as the annual peak
load including the firm wheeling load on the transmission system. A
rate per kW of firm wheeling service is developed based on some measure
of the "responsibility" of wheeling customers for the investment in the
transmission system such as usage at the time of peak load on the
system.

Embedded-cost pricing reduces wutilities' incentives to add
transmission capacity for third-party wheeling transactions because in
most circumstances they are unable to recover the incremental costs
associated with providing such service. This means that existing
transmission service customers (primarily retail customers) are required
to subsidize new wheeling loads. State commissions are understandably
reluctant to promote interstate wholesale transactions where rates to
retail customers must be increased if wutilities are to be fully
compensated for the additional cost associated with such transactions,
As stated by Pacific Gas and Electric Company:20

. . . by today's standards, a utilitv cannot build until it
can justify the reasonableness of the facilities to the
statewide regulatory agency and its costs to both federal and
state agencies. Even then, the utility has no guarantee that
it will receive a return on its investment and no opportunity
to earn a return commensurate with the risks taken in
constructing the line.

In some cases, of course, embedded costs may exceed the incremental cost
of the service provided. Under these circumstances, rates based on
embedded costs may provide a disincentive to purchase wheeling service
“even though the transaction would be economically efficient if the

wheeling rate were based on the incremental cost to the wheeling

utility.

Comments of Pacific Gas and Electric Companv, op. cit., pp. 22-1,
22-2.
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A common view among electric utilities regarding the use of

embedded cost-based transmission rates is reflected in the response of a
major utility to FERC's NOI:21
Although embedded cost pricing is probably incorrect in that
it does mnot reflect the higher cost of mnew transmission
facilities, the utility should be afforded the opportunity of
supporting transmission services on the basis of such embedded
costs. Embedded-cost pricing is so prevalent at the state and
local levels that the utility will be criticized if it does
not recover its embedded cost for use of its transmission
system. Therefore, embedded-cost pricing should be estab-

lished as a floor for transmission services in coordination
arrangements.

While this kind of argument can be made with respect to firm wheeling
service, especially where the utility is subject to an overall revenue
constraint based on embedded costs, it would appear to have less

validity with respect to nonfirm wheeling.

FERC Policy Regarding Nonfirm Wheeling Rates

The policy of the FERC with regard to pricing of nonfirm wheeling
has not fully crystallized. In an opinion involving Kentucky Utilities
Company the Commission rejected the utility's proposed allocation of
demand-related transmission costs to nonfirm secondary energy service on
the ground that the supplying utility had the ability to interrupt
service at the time of its system peak, thereby allowing it to minimize
transmission costs.22 In the Florida Power and Light Company opinion,
however, the Commission allowed the wheeling wutility to allocate
demand-related costs to wholesale customers for various nonfirm wheeling
services.2 The Commission based its decision on contractual terms

which restricted the utility's ability to unconditionally interrupt

Comments of Southern Company, Regulation of Electricity Sales for
Resale and Transmission Service, FERC Docket No. RM85-17-000 (Phase I)
p. 1l1.

2 Kentucky Utilities Company, FERC Opinion 116, 15 FERC 61,002 (1978).

3 Florida Power and Light Company, Opinion No. 152, 21 FERC 61,070
(1982).
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service so as to make the service "firm" once initiated. On appeal the
D.C. Court of Appeals remanded the decision back to the Commission. The
Court dinstructed the Commission to justify dits departure from its
findings in the Kentucky case, although not necessarily with the
intention of precluding the allocation of demand;relatéd costs to
nonfirm wheeling service.24 The case was ultimately settled prior to
the issuance of a Commission order on remand.

In a more recent Florida Power and Light Company case25 the
Commission issued an order on rehearing in which it sought to justify
the aljocation of demand-related transmission costs to nonfirm inter-
change service. The Commission found that inclusion of fixed costs of
transmission was not an allocation of fixed costs, but a necessary
increment to provide the utility with an incentive to provide the
service. Thus, the Commission appears willing to allow whatever
increment is required to provide a potential wheeling utility with the
necessary incentive so long as it does not exceed the seller's fully
allocated cost of transmission service.

‘Utilities design rates for nonfirm transmission in two principal
ways. Where the transaction is in economy energy, the most common rate
design has been based on shared (i.e., split) savings. Under this
method the wheeling utility typically receives incremental costs plus a
share of the total saving from the total transaction. Such savings
shares generally range from 15 percent up to 33 percent.26 Evidently
this form of pricing of nonfirm transmission does not involve the use of
embedded costs and therefore avoids disincentives to buy or sell

wheeling service of the type associated with embedded-cost pricing.

24 Fort Pierce Utilities Authoritv v. FERC, 730 F2d 778 (1984).

23 Florida Power and Light Company, Order on Rehearing ER85-515-004,

ER85-515-005 (October 31, 1985).

2

26 In a Southern Company Services, Inc., agreement to provide wheeling
service to Florida Power and Light Company, the rate to be charged by

Southern Company for wheeling of 'three-way'" economy energy
transactions, is one-~third of the net economic benefit from the
transaction. A recent Southern Company filing extended the "Economy

Energy Participation Service" to Jacksonville Electric Authority.
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The second type of rate design for nonfirm transmission service is
one in which the rate for such service is derived directly from the rate
for firm transmission (plus losses). Typically, this is accomplished by
dividing the rate per kW for firm transmission by the number of hours
per year, or by some lesser number of hours representing an estimate of
the availability of the transmission system to provide nonfirm trans-
mission service.27 A rate derived in this way is likelv to exceed the
incremental cost of providing the service and may discourage purchasers
in some instances from use-of-wheeling service which could otherwise be
efficient. Tt may also exceed the incremental cost by an amount that is
more than necessary to provide the wheeling utility with sufficient
incentive to provide the service. To this extent, it can be said to

constitute an impediment to otherwise cost-effective wheeling

transactions.

Alternatives to Embedded-Cost Pricing

There are a variety of alternatives to traditional embedded-cost
pricing of transmission service and other coordination services. The
two principal options are (1) methods which employ incremental or
marginal costs rather than embedded costs, and (2) negotiated rates
within a specified range.

Incremental or marginal cost-based methods of pricing transmission
and coordination services are grounded on the proposition that these are
the only methods that can provide accurate price signals that lead to
efficient electricity supply. The incremental cost of transmission
service consists primarily of transmission losses, including line losses
and transformation losses. Such losses vary considerably as the loads
on the transmission system change and as the cost of generating the

energy necessary to make up such losses changes from moment to moment.

27 The Commission recently accepted a filing by American Electric Power

Company on behalf of its operating affiliates revising transmission
rates in a number of interchange agreements including the pool-to-pool
agreement with the Allegheny Power System wherein the daily rate for
wheeling economy and mnondisplacement energy is computed on the

(Footnote Continued)
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Many transmission rate schedules currentlv in effect provide for
recovery of the cost of transmission losses plus some additional
increment. =~ ‘As noted above, the typical method of pricing transmission
of economy energy includes recovery of the cost of losses as well as
some share of savings. Firm (as well as nonfirm) transmission schedules
commonly make separate provision for compensating losses in addition to
payments designed to recover operating, maintenance, and capital costs.

The principal difference between incremental cost-based methods of
transmission service pricing and those based on embedded costs relates
to the determination of the amount to be charged in addition to the cost
of losses and other incremental costs. Rates based on embedded costs
include an additional amount sufficient to recover carrying charges on
the book investment including fixed operating and maintenance costs. In
developing rates based on incremental costs, the added increment should
be an amount at least sufficient to compensate for the opportunity costs
of permitting the use of the transmission system for the wheeling
transaction. In the case of wheeling service which is interruptible on
very short nofice, the opportunity costs would obviously be quite small.
They would tend to increase, however, as the degree of interruptibility
is reduced, and may become quite significant where the transmission
service offered is as firm as the service to requirements customers.
For long-term (firm) transmission service, incremental-cost pricing
could produce. results similar to pricing on the basis of long-run
marginal costs,

The other principal regulatory alternative to embedded-cost pricing
is flexible pricing within a specified range. As noted above, the FERC
has been willing to permit pricing of various types of coordination

sales employing negotiated rates subject to a cost-based cap. The only

(Footnote Continued)
assumption of 16 hours of usage per day. See, Appalachian Power
. Company, et al., FERC Docket Nos. ER87-281-000 and ER87-355-000.

28 The spot-pricing method proposed by Schweppe and others involves
prices which recover the cost of losses plus "revenue reconciliation.”
See, Fred C. Schweppe, Roger E. Bohn, and Michael C. Caramanis, Wheeling
Rates: An  Economic-Engineering Foundation, DOE/PE/76019 (September
1985).
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instance of flexible pricing of transmission service that has been
authorized by the FERC thusfar, however, is among the participants in
the previously discussed Western Systems Power Pool. In this experi-
ment, participants are allowed to charge rates for transmission service
within a sufficiently broad range so as to be almost tantamount to
"deregulation" of those transactions. The experiment will thus provide
some indication of the degree to which current regulation of wheeling of
the specified coordination services is impeding efficient power supply
in the western region. If wheeling of such services is determined to be
workably competitive, the outcome of the experiment may provide a basis
for some departure from the use of embedded costs

.
n fixing rates for

e

firm wheeling.

Transmission Rates Based on Rolled-Tn Costs

Rate Design Considerations

Through a number of transmission rate cases and wholesale require-
ments service rate cases relating to the recovery of transmission costs,
FERC has evolved a policy which requires that transmission rates be
based on the uniform allocation of total embedded transmission costs to
customers based on their demand responsibility. This policy is based on
the notion that wholesale requirements and wheeling customers are served
by the entire integrated transmission system rather than some portion of
the overall system. Therefore, it is argued, the rates paid by those
customers should reflect an allocation of total transmission costs.

The rolled-in method of costing of transmission facilities can
impede power transfers via wheeling service in several ways. First, it
may increase the cost of wheeling service beyond the costs that would be
assignable wunder alternative embedded-cost methods and may thereby
discourage the purchase of wheeling service. Second, it precludes a
utility from charging for a new transmission service on the basis of the
cost of providing that service. Suppose, for example, that utility B is
asked to consider building a high-voltage line across 1its system to
accommodate power transfers between utilities A and C. B's embedded
transmission costs amount to $60/kW/year. The cost of the new line is

estimated to be $100/kW/year and, after construction of the line, the
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rolled-in total transmission cost would be $80/kW/year. Under rolled-in
costing B could collect no more than $80/kW from A and C for trans-
mission service costing $100/kW. It also means that if B is to recover
its full costs, it must increase rates to its other customers by $20/kW
even though the cost of serving those customers has not increased and
the quality of service to those customers has not been appreciably
improved.

The FERC has generally dealt with the transmission cost roll-in
issue in the context of (1) radial lines used to transfer energy to load
centers, or {2) lower voltage facilities. With respect to both of these
issues, the Commission has consistently found the rolled-in approach
appropriate in circumstances where the facilities 1in question are
demonstrated to be an integral part of an entire transmission system.
With respect to radial 1lines, the FERC has ijustified use of the
rolled-in method on the ground that a transmission system is dynamic in
nature so that a transmission line considered to be radial at present
may ultimately become part of a looped system as the transmission svstem
expands over time with load growth. The Commission has relied on this
rationale in a number of transmission and wholesale requirements service
rate cases. For example, in an order issued in 1976 the Commission

stated:30

. « At any particular point in time the rational and dynamic
development of an integrated transmission system will appear
"frozen," as if particular segments are used in the service of
"only one, or perhaps several, particular customers. This
time-specific perspective, however, distorts reality. . . It
is not, therefore, persuasive that currently the total cost of
this facility-~a facility which bears no planned relationship
to the service needs of only that particular customer--should
be borne by that customer until the planning and development
of [the utility's] system achieves its designated objective. . .

? Union Electric Company, Opinion 609, 47 FPC 144 (1972); Detroit
Edison Company, Opinion 748, 53 FPC 1545 (1975); Florida Power and Light
Company, 56 FPC 3981 (1976):; Minnesota Power and Light Company, Opinion
12, 3 FERC 61,045 (1978); New York State Electric and Gas Company,
Opinion 254, 37 FERC 61,151 (1986).

30 Public Service Company of Indiana, Opinion 783, 56 FPC 3003 (1976).
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In a separate series of cases the Commission has consistently found
it appropriate to roll in low-voltage with high-voltage transmission
facilities. The basis for this treatment again reflects the notion
that a transmission system is operated as an integrated whole. As such,
lower voltage facilities are viewed as providing alternative paths for
power flows which insure service continuity in the event of an outage.
In a recent affirmation of this policy the Commission stated:32

Two other factors weighing in favor of rolled-in costing are
the undisputed integrated nature of the transmission system,
and the fact that the lower voltage facilities appear to meet
the technical definition of facilities which serve a
"transmission'" function. Where power lines operate in an
integrated manner to perform a transmission function, we think
it unnecessary and inappropriate to try to segregate selected
lines and claim they do not benefit the entire network of
lines. With an integrated transmission svstem such as Utah's,
it would be almost impossible to trace individual lines and
show that some of these lines do not benefit others by
providing general back wup, maximizing efficiency, and
minimizing costs of the entire transmission network.

Notwithstanding its stated preference for the rolled-in method, the
Commission has granted exceptions and provided general guidelines as to
the circumstances wherein it would allow for a departure from this
policy. 1In the Idaho Power case33 the Commission ruled that a single
transmission line extending 100 miles from the company's integrated
system, which was installed solely to serve an isolated wholesale
customer, should be treated on a specific assignment basis. Subse-
quently, in the Otter Tail case,34 the Commission indicated that

specific assignment may be appropriate in certain instances, and that

! Florida Power and Light Company, 56 FPC 3,581 (1976); Kansas City
Power and Light Company, 3 FERC 61,254 (1978); Alabama Power Company, 8
FERC 61,083 (1978); Utah Power and Light Company, 14 FERC 61,162 (1981);
Utah Power and Light Company, Opinion 220, 27 FERC 61,258 (1984).

32 Utah Power and Light Company, op. cit., 61,487,
33 Idaho Power Company, Opinion 13, 3 FERC 61,108 (1978).
34

Otter Tail Power Company, Opinion 93, 12 FERC 61,169 (1980).
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the propriety of specific assignments would be considered on a

case-by-case basis:

As 1is recognized by all parties to this proceeding, the
Commission precedent strongly favors use of the rolled-in
method of transmission allocation. Given a finding that the
system operates as an integrated whole, transmission costs
have generally been rolled in, absent a finding of special
circumstances. The principal reason behind adoption of this
methodology is that an integrated system is designed to
achieve maximum efficiency and reliability at a minimum cost.
While the rolled-in approach has generally been followed, the
Commission has recognized that exceptions should be made in
some  cases and has held that it would continue to review facts
of each case to determine the applicability of the rolled-in
approach.

As with its treatment of radial lines, the Commission has defined
circumstances that would permit the segregation of lower voltage
facilities. Specifically, where a demonstration can be made that a low
voltage (subtransmission) system exists for the sole purpdse of serving
a dispersed load and does not enhance system reliability by providing
alternative paths for power to flow in the event of an outage, the
exclusion of these costs from the total pool of transmission costs is

, . 36
considered appropriate.

Alternatives to Rolled-In Costing of Transmission Service

Rolled-in costing is a procedure that is usually associated with
the use of embedded costs so that the alternatives to embedded-cost
pricing described in the previous section also constitute alternatives
to rolled-in costing. Even where embedded costs are to be retained as
the basis for development of transmission rates; however, there are
alternatives to rolled-in costing. One such alternative is to eliminate
from the total pool of allocable costs those costs associated with
facilities that are considered to be 'unnecessary'" for the provision of

wheeling service. Such facilities may include radial transmission lines

35 1bid., 61,420.

36

Minnesota Power and Light Company, Opinion 155, 21 FERC 61,233
(1982).

118



that serve only to transfer power from the integrated transmission
system directly to load centers. They may also include costs associated
with the transmission of power from specific generating plants to the
integrated transmission system or the costs of lower-voltage trans-—
mission facilities that are unnecessary for the provision of the
particular transmission service under consideration. The Commission's
arguments for rolling in these costs under most circumstances have been
partly technical and partly administrative (i.e., ease of computation,
etc.) in nature.

Second, there are circumstances wherein a particular transmission
service may be provided which involves use of only a relatively small
definable part of the entire transmission system of the utility. 1In
these cases a specific assignment procedure is sometimes used, i.e., the
rate for wheeling is based upon the costs of the specific facilities
employed in providing the wheeling service. 1In some cases this may
result in a rate which exceeds the rolled-in embedded cost rate;
generally, however, it is more likely to result in a substantially lower
rate for wheeling.

In recent cases, it appears that the Commission has relied
primarily on the rolled-in costing precedent established in earlier
cases rather than a full examination of the facts and circumstances in
each case. The FERC's reluctance to depart from rolled-in costing
appears to be based on "administrative considerations' as much as on
technical costing considerations. While administrative considerations
are significant from the standpoint of the Commission's expeditious
completion of its work, it should be recognized that in some circum-
stances the insistence on rolled-in costing may have the effect of

impeding the use of wheeling for efficient power transfers.

Uncertainty Concerning FERC Regulation of Voluntary Agreements

Sources of Uncertainty

Section 206(a) of the Federal Power Act provides:

Whenever the Commission, after a hearing had upon its own
motion or upon complaint, shall find that any rate, charges,
or classification demanded, observed, charged, or collected by
any public utility for any transmission or sale subject to the
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jurisdiction of the Commission, or that any rule, regulation,
practice, or contract affecting such rate, charge, or
classification is unjust, unreasonable, unduly discriminatory,
or preferential the Commission shall determine the just and
reasonable rate, charge, classification, rule, regulation,
practice, or contract to be thereafter observed and in force,
and shall fix the same by order.

Thus, any voluntarily negotiated rate schedule filed with the Commission
can be changed by the Commission upon complaint or upon its own motion,
if it is able to make the appropriate findings.37 Indeed, FERC's
regulations do not provide utilities with the assurance inherent in
Commission "approval" of a rate schedule except after hearing. Section
35.4 of the Commission's regulations provide:

The fact that the Commission permits a rate schedule or anv
part thereof . . . to become effective shall not constitute
approval by the Commission of such rate schedule or part
thereof. . .

The Commission's practice in this regard may tend to create
uncertainty on the part of the negotiating parties as to possible
restructuring of the benefits and burdens of any transaction under
consideration. To the extent that a utility perceives this as an
unacceptable risk, it may decline to participate in an otherwise

mutually beneficial transaction. The following description by PG&E

37 Prior to the passage of the Public Utility Regulatory Policies Act

of 1978 (PURPA), the FERC had no authority to direct utilities to
provide wheeling service. While Sections 211-212 of PURPA do provide
the Commission with authority to order wheeling, that authority is quite
circumscribed. Indeed, there have been very few petitions for wheeling
orders under that authority and the Commission has found no occasion to
date to order wheeling service under PURPA. Thus, practically all of
wheeling rate schedules currently on file with the FERC are agreements
that have been negotiated wvoluntarily between the parties, or are
wheeling tariffs that have been filed voluntarily by the utilities.
While the authority of the FERC to order wheeling service is quite
limited, it does have comprehensive authority to regulate wheeling rate
schedules once theyv have been filed. This includes authority to require
filing of any proposed changes in the filed rate schedule. Most
important, it includes authority to require modification of the filed
agreement to the extent that the Commission finds it to be uniust,
unreasonable, discriminatory, or preferential.
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describes its experience with the Pacific Northwest-Southwest TIntertie

as an example of the type of risk that may be perceived by utilities in

negotiating arrangements that require filing with the FERC:38
In 1964~-67 PG&E voluntarily entered into numerous contracts to
affect the Pacific Northwest-Southwest Intertie. Those
contracts were reviewed and approved by Congress, by the
Department of the Interior, and by the Department of Justice.
Even the Federal Power Commission (FPC) reviewed the contracts
and found them to be reasonable. The FPC later "accepted" the
intertie contract rate schedules for filing and denied
requests for suspension and hearing.

Ten years later, after major investments by PG&E to construct
the intertie, the intertie contracts were subject to attack by
intervenors and even by the Commission staff, but not because
those contracts had been breached. Indeed, the contracts were
not challenged by any of the parties to the contracts.
Rather, the intervenors and staff were seeking to modify the
original, approved, and accepted contracts under Section 206
of the FPA because they were allegedly no longer in the public
interest, no longer '"ifust and reasonable." The case is now
awaiting a Commission decision on exception to an Administra-
tive Law Judge Initial Decision which did indeed modify many
of the Intertie contracts.

Section 35.17 of the Commission's regulations provides that a rate
schedule suspended by the Commission may be withdrawn during the
suspension period only with special permission by the Commission. Tt
also provides that once a rate schedule is withdrawn it mav be refiled
within one year only with the approval of the Commission. As a result,
the parties to a negotiated agreement have no assurance that the filing
can be withdrawn if the mutually-agreed-upon terms and conditions are
rejected by the Commission. If the Commission declines to permit
withdrawal and revises the terms and conditions of the.rate schedule,
the utility may be forced to provide service on terms that it would not
itself have accepted voluntarily. Rather than face this risk, a utility

may simply opt not to offer the requested service.

Comments of Pacific Gas and Electric Company, RM85-17-000, op. cit.,
p- 22-3.
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Proposals to Mitigate Uncertainty Associated
with Treatment of Voluntarily Negotiated Agreements

A number of utilities responding to the Commission's NOI suggested
possible means whereby the FERC might mitigate the uncertainty associ-
ated with Commission regulation of voluntarily-filed coordination or
transmission agreements or tariffs. For example, the Potomac FElectric
Power Company (PEPCO) indicated that without reasonable assurance that
an agreement will be accepted as filed, utilities will not respond to
requests for wheeling that might place them at risk in the future.
PEPCO recommended that the Commission adopt and codify procedures that
would provide for automatic acceptance where there are no protests or
interventions during the time allowed after the filing has been

noticed.39>

Duke Power Company (Duke) recommended that the Commission accept
"and/or approve" rate schedules as filed. Duke urged the Commission to
clarify its policy on approving versus accepting rate filings and to
exempt all existing filings from future policy changes.40 Southern
California Edison Company (SoCal) stressed the necessity of treating a
rate schedule as a unified document and that exposure to selective
revision of specific terms and conditions may make consummation of the
agreement excessively risky. Thus, it recommended that the Commission
either approve or reject a filing in its entirety. Where a filing is
rejected, the filing utility should be permitted to withdraw the filing
and renegotiate 1it. Further, SoCal argued, the Commission should
preclude itself from making '"ex post facto modifications” to an

1
agreement by approving it rather than accepting it for fi]ing.4

39 Comments of Potomac Electric Power Company, Regulation of Electric-

ity Sales for Resale and Transmission Service, FERC Docket No. RM85-
17-000 (Phase I) p. 6.

Comments of Duke Power Company, Regulation of Electricity Sales for
Resale and Transmission Service, FERC Docket No. RM85-17-000 (Phase 1)
p. 3.

Comments of Southern California Edison Company, Regulation of
Electricity Sales for Resale and Transmission Service, FERC Docket No.
RM85-17-000 (Phase I) p. 12.
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The Edison Electric Institute (EEI) offered a number of recommenda-
tions relating to the treatment of voluntarily-filed agreements and
tariffs. TFirst, EEI urged the Commission to issue a policy statement
containing guidelines under which it will review, accept, and approve
rate filings that will not be subject to future review, and to exempt
existing agreements from ex post revision as a result of future changes
in policy.42 Second, EEI recommended that the Commission revise Section
35.4 of its regulations in order to provide for approval rather than
acceptance of filings by treating the period for public notice of filing
as a "statutory hearing." If no adverse comments are received during
this period the Commission could then approve the filed rate as "just

and reasonable," according to EEI.

Future Directions

Uncertainty concefning FERC policy and potential Commission action
tends to increase the cost of coordination and transmission services as
well ~as reduce the willingness of utilities to offer such services.

-While protection of the public interest requires FERC regulation of the
rates, terms, and conditions of service, it i1s also in the public
interest that wuncertainty concerning Commission policy and potential
action be reduced to a minimum. An important first step in accomplish-
ing this purpose would be a revision of Section 35.17 of the regulations
to permit withdrawal of a voluntarily filed rate schedule (or change in
rate schedule) within a reasonable period following suspension of the
rate schedule (or change) by the Commission. This would at least
relieve the utility of the risk of being '"trapped" into providing a
service under terms that it did not voluntarily offer. A second
important step would be establishment of a procedure (in the form of a
revision of Section 35.4 of the regulations) whereby a utility could
apply for approval of a rate schedule when it is initially filed. The
notice of such a filing would make clear that the application is for

"approval" so that all parties including the Commission's staff would be

42 Comments of the Edison Electric Institute, FERC Docket No,

RM-17-000, op. cit., pp. 36-37 and 57-59.
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aware that subsequent involuntary changes in the rate schedule proposed
by any party would carry a much heavier burden. This, in conjunction
with the change in Section 35.17, would go a long way toward eliminating
the wuncertainties that wutilities find most burdensome without a
significant sacrifice of the Commission's ability to assure reasonable
rates for coordination and transmission services. A Commission policy
statement establishing forms of pricing and terms and conditions of
transmission service that it finds acceptable would contribute further
to the mitigation of uncertainty associated with the filing of trans-

"mission rate schedules.

Transmission Over Multiple Systems

Current FERC Policy

The typical method employed in the computation of rates for firm
wheeling service is to divide total embedded transmission costs by the
system peak load, including the firm wheeling load. The rate is then
stated in terms of $/kW/month plus a charge to recover the cost of
transmission losses. A rate for nonfirm transmission 1is typically
determined by dividing the total embedded transmission costs by a number
of kWh equal to the system peak load at 100 percent load factor. The
nonfirm rate is stated in terms of mills/kWh plus a charge to recover
the cost of transmission losses. Evidently, for rates determined in
this manner, the charge for wheeling across two adjacent systems will be
in the order of twice the charge for wheeling across a single system.
Conversely, if the two systems are integrated or are parts of a single
system, then the charge would be only about half the charge for wheeling
across two systems (apart from losses). Some have argued that the
transmission costs of all intervening facilities should be pooled and a
"joint rate" should be computed to prevent cumulatively prohibitive
wheeling charges.

The inability of utilities to consummate economic transactions as a
result of the accumulation of wheeling charges over multiple systems is

summarized in detail in the joint comments to the FERC's NOI (Phase I)
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submitted by the American Public Power Association and the National

Rural Electric Cooperative Association:

In Florida, Wisconsin, and Kansas municipal utilities must pay
"pancaked" double or multiple wheeling rates to two or more
utilities--in contrast to New England's joint rates for
transmission across the lines of multiple utilities. Kansas
municipals anticipate an allocation of economical power from
the Western Area Power Administration in 1985--but it must be
wheeled through up to four utilities, each piling on charges
with little relationship to cost. The result--WAPA water
power may be unaffordable for some systems. In Wisconsin,
Northern States Power demands that Wisconsin Public Power, Inc
System (WPPI) pay double charges to NSP (Wisconsin) and NSP
(Minnesota)--even though the two companies are fully inte-
grated, both financially and operationally. WPPI and its
ratepavers have thus foregone economical power supply

arrangements available both from Manitoba Hydro and Minnesota
Power Company.

Commission policy with respect to wheeling transactions across
multiple systems has required that the wheeling customer pay each
wheeling wutility a rate commensurate with. its dindividual cost of

service.44 In Richmond Power and Light wv. FERC,45 the court charac-

terized the Commission's authority to order joint rates as follows:

Since purchasers are always free to subscribe to the services
of willing wutilities at the separate rates, the Commission's
failure to establish through [joint] rates can be deemed
arbitrary only if individual rates were unjustly or unrea-
sonably high and, as well, the utilities had a duty to wheel,

The Commission affirmed this policy in 1982 in a TFlorida case46
wherein it was argued by a group of municipal utilities (Cities) that

the use of individual rates for a single transmission service across the

Joint Comments of the American Public Power Association and the
National Rural Electric Cooperative Association, Regulation of Electriec-
ity Sales for Resale and Transmission Service, FERC Docket No. RM35-17
(Phase I) p. 8.

ha New England Power Pool Participants, 52 FPC 410 (1974).

43 Richmond Power and Light v. FERC, 574 F.2d 610, D.C. Circuit Court

of Appeals (1978).

46 Florida Power and Light Company, Opinion 152, 21 FERC 61,070 (1982).
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grids of two interconnected systems (Florida Power and Light Company
(FP&L) and Florida Power Corporation (FPC)) was excessive and discrim-
inatory, and a joint rate for power wheeled across the transmission
system of the two utilities was proposed. The Commission concluded,
however, that although the two utility systems providing the wheeling
service engaged 1in frequent coordination transactions, they were
distinct corporate entities which did not form an integrated system.

On appeal, Cities argued that the transactions should be viewed as
a single transmission service on the combined FP&L/FPC networks
performed in part by each utility for which each should receive part of
a single joint rate. Cities contended that even if the individual rates
accurately reflect a proper application of embedded costing, joint rates
are required because FP&L and FPC fully integrate their transmission
‘systems such that they in fact function as a single unified network.
The Court stated:47

The Commission's conclusion rested on the premise that
wheeling transactions beginning and ending within the service
area of a single utility do not use the adjoining utility's
transmission network, while wheeling involving two utilities
uses both. Cities argued in effect that the FP&L/FPC
transmission systems are not like two adjoining reservoirs,
but are instead like two sides of a single reservoir.

The Court acknowledged that if coordination between FP&L and FPC had
become so extensive that the two systems operated as an integrated
entity, then each utility's customers would in fact use both trans-
mission systems. In this case, however, the Court found that the
evidence was sufficient to support the FERC's premise that the two
transmission systems were not functionallyv merged.

The Commission has dealt with the issue of appropriate transmission
charges over multiple systems din a generic fashion in two other
proceedings. These proceedings were an outgrowth of the 1977-78 coal

strike which prompted significant intercompany interchange transactions.

47 Fort Pierce Utilities Authority, et al., D.C. Circuit Court of

Appeals, 83-1286 (1984).

126



One of these involved 'percentage adders;"48 the other related to rate
schedules for fuel conservation energy.

In the percentage adders proceeding,50 the Commission, wupon
investigation, concluded that charges for transmission service utilizing
such adders resulted in a compounding of charges as each transmitting
utility applied its percentage adder to the price of the purchased power
to be transmitted.51 The final rule adopted by the Commission limits
such adders to 1 mill/kWh, unless the utility submits cost data
supporting an adder in excess of 1 mill/kWh.52

Among the principal issues relating to transmission rates addressed
in the Commission's 1978 proceeding involving Fuel Conservation Rate
Schedules was the use of a single average "loss rate" for losses over
multiple systems versus an additive or "pancaking" approach.53
Specifically, wholesale customers argued that transmission losses should
be computed on a point-to-point basis encompassing all systems involved

in a particular transaction as opposed to a cumulative system by svstem

. 48 See, FERC Order 84, Percentage Adders in Electric Rates for
Transmission Service, FERC Docket No. RM79-29-000 (1980).
49 Order Establishing Principles for Fuel Conservation Rate Schedules
and Providing for Filing, FERC Docket No. ER78-229-000, et al. (1980).
20 An adder is a component of an electric rate designed to recover the
difficult-to-quantify incremental costs associated with a transaction
(in this instance--transmission). It may take the form of a fixed
charge per kWh, or a percentage of identifiable incremental costs,
including the price of purchased power, commonly referred to as a
"percentage adder."

o1 See, Report of the Designated Officer, Investigation Into Wholesale

Power Transactions During Time of Fuel Inadequacies (March 19, 1979).

2 Order 84, Final Rule, Docket RM79-29 (May 7, 1980) p. 14.
>3 For a detailed discussion of the Commission's treatment of
transmission-related fixed costs, and the appropriate methodology for
computing losses (i.e., average or incremental) see, Edison Electric
Institute, Current Practice and Emerging Issues in Transmission Rate
Design (December 1985).
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approach. In its order,54 however, the Commission noted that most of
the fuel conservation rate schedules already on file were schedules that
had been developed on a pool basis by each of several major power pools
in the eastern part of the United States. Thus, according to the
Commission:

. . . the calculation of wheeling charges and transmission
losses on a point-to-point basis, as Public Systems requests,
and the concomitant avoidance of separate calculations and
charges for each utility that might be involved in a long-
distance transaction, is to a substantial degree achieved by
these filings.

Alternative Approaches to Wheeling Over Multiple Systems

The Commission’'s Order Establishing Principles for Fuel Conserva-

tion Rate Schedules, suggests that circumstances may exist where joint

rates are appropriate. The Court of Appeals arrived at a similar
conclusion in affirming the Commission in Florida Power and ILight
ComEanzaS6

We need not determine whether there will ever be circumstances
under which two utilities have gone beyond extensive coop-
eration and have so completely integrated the operation of
their transmission systems that any transmission by either
utility makes use of the combined network. In that case, a
transaction crossing corporate boundaries, like the trans-
mission of water across a single reservoir, would be function-
ally identical to a transaction within corporate boundaries.
Such unusual circumstances would present a stronger case that
individual rates permitted overrecovery of costs and that
joint rates were therefore required. (Footnote omitted.)

The Court also provided insight as to the circumstances where joint
rates might be considered applicable:

If the degree of coordination demonstrated by Cities between
FP&L and FPC were sufficient to require the treatment of two
transmission systems as a unitary network, the network would

>4 Indiana-Michigan Electric Company, et al., Order Establishing
Principles for Fuel Conservation Rate Schedules, 10 FERC 61,295 (1980).

23 Ibid., 61,590.

56

D.C. Circuit Court of Appeals, 83-1286, slip opinion (1984) p. 15.
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seem to expand indefinitely with increasing regional coordina-
tion. FERC therefore shared the concern of FP&L and FPC over
the consequences if Cities' version of joint transmission
rates were applied to transactions over an increasing number
of transmission networks. 21 FERC at 61,240. The virtually
constant "average'" rate called for by Cities' analysis would
yvield to each utility a diminishing return from joint rate
customers with no corresponding decrease in costs. Of course,
if the systems did operate as a truly unitary network, this
objection would lose its force.

Recently, a number of proposals have been offered that suggest
increased regional coordination in conjunction with the construction of
transmission facilities as a means to increase intersystem transfers. A
broad approach to the regional coordination issue and its subsequent
benefits was expressed by the Ohio Edison Company in its comments in
Phase I of the Commission's recent NOI:57

The Companies also feel that this Commission should use its
influence at both the federal and state levels to encourage
the construction of regional transmission facilities.
Participating utilities could share in the costs of said
facilities, and share proportionately in the profits made from
their use. A portion of the revenues generated through such
facilities could also be wused to compensate companies who
suffered loss of transmission capacity and dincurred energy
losses due to unusual peripheral power flows. The availabil-
ity of "regional' transmission facilities would encourage the
movement of power between systems thus contributing to the
efficiency of electricity markets.

A more detailed proposal advocating the use of joint rates was
contained in the NOI comments of the "Public Systems Group" (Public
Systems). This proposal was predicated on the assumption that existing
"regional transmission grids" reflect a degree of coordinated planning
and operation among utility systems which limits extreme surpluses or
deficiencies in transmission capacity. Public Systems also assumed that
utilities are capable of projecting the demand for transmission service

within and through a regional grid and thus install or otherwise acquire

>7 Comments of Ohio Edison Company, Regulation of Electricity Sales for

Resale and Transmission Service, FERC Docket No. RM85-17-000 (Phase 1)
P. 5.
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new transmission capacity for the dual purposes of serving native load
as well as meeting transmission obligations associated with the regional
grid. On the basis of these assumptions, Public Systems suggested the

following rate treatment for transmission service within and across the
regional grid:58
Specifically, rates for firm transmission services within this
"pool" should be based on fully distributed, embedded costs
for the grid backbone transmission network (which assumes
equalization of transmission responsibilities among the
participants), divided by the projected regional load for the
appropriate time period, i.e., days, weeks, months, etc. This
- matches responsibility for transmission capacity with the
investment or financial contribution mnecessary for this
inherently joint service. '

According to Public Systems, rates for wheeling through (across)

the regional grid should be computed as follows:59

Postage stamp transmission rates should be available on a
regional basis, based on fully distributed embedded costs for
the regional transmission network. Rates for firm trans-
mission service should be based on allocators which recognize
all regional loads, are applied as a per kilowatt charge, and
are offered for a variety of time periods (i.e., weeks or days
as well as years or months). Interruptible rates should be
set on a kWh basis equal to the firm rate divided by the
number of hours in the period on which the firm rate is based.

The proposed rate design for transmission service through a
"regional grid" endorsed by Public Systems 1is similar to the trans-
mission rates‘currently in effect within the New England Power Pool
(NEPOOL), a centrally dispatched pool. TUnder the NEPOOL agreement, if a
member uses the high voltage pool transmission facilities (EHV-PTF) to
transfer dits entitlement share in pool-planned wunits, it pavs the

EHV-PTF rate. This rate is determined annually by rolling together all

>8 Comments of Public System Group, Regulation of Electricity Sales for

Resale and Transmission Service, FERC Docket No. RM85-17 (Phase I) p.
84,

*9 Tbid., p. 84-5.
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of the costs of EHV-PTF owned by the members and dividing by NEPOOIL
generating capability.60

The Texas Public Utility Commission has adopted an alternative
method for determining charges for transmission service through multiple
utility systems. The Texas approach to designing rates for transmission
is to determine charges based upon the changes in power flows on all
affected systems measured on a megawatt-mile basis attributable to a
specific wheeling transaction. Specifically, the percentage change in
the loading of transmission facilities measured in megawatt-miles is
applied to the embedded cost of the facilities for which there is a
measured change in load flows subsequent @ to imposing a wheeling
transaction on a system. Neighboring systems are entitled to compen-
sation for measured usage of their transmission systems due to trans-
actions between other systems.

Recent FERC filings have similarly provided rate mechanisms for
such "inadvertent" effects of scheduled transactions on the transmission
‘systems of other utilities. For example, the New York Power Pool and
PJM Interconnection have agreed to certain compensation mechanisms for
such inadvertent flows. As more transmission service arrangements
involve multiple system transfers, and transactions affect a greater
number of transmission systems outside the contractual path, disagree-
ment over the appropriate method of compensating for inadvertent flows
may tend increasingly to impede intersystem transfers. The establish-
ment by the FERC of clear policies for resolving these issues would be
an important step in minimizing such controversy.

Ratemaking for multisystem transmission would be much Iless
problematic if wheeling rates were limited to incremental costs such as
transmission losses and opportunity costs since these are clearly
additive across systems. Where rates charged by individual systems are
based on traditional embedded cost methods, however, ad hoc treatment

may be required if undue inhibition of multisystem transmission is to be

A similar procedure is used for determining charges for use of lower
voltage facilities (under 230 kV). See, New England Power Pool
Agreement, FERC Rate Schedule No. 2, Sections 12-13.
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avoided. An alternative rate treatment may involve the computation of
some sort of joint rate that is sufficiently high to assure that each
utility in the transmission path or affected region is fully compensated
for losses and opportunity costs but perhaps not so high as to enable
each utility to be compensated for its embedded cost of transmission
service. For example, several systems in New England have transmission
rates on file with the FERC that reduce the embedded cost-based PTF rate
for firm transmission where the transaction involves wheeling by more
than one system.61 In these circumstances the schedules provide for a

reduction in the monthly charges per kW that is the smaller of (1)

percent of the charge.
Automatic Equity Adjustments in Cost-of-Service Rates

Cost-of-service rates have been employed by utilities and accepted
by the FERC for many years for unit power as well as for transmission
service and other types of utility services.62 Until recently, such
rate schedules have included a fixed rate of return on common equity,
While all ‘other changes in costs can be automatically recovered, any
change in the cost of equity capital requires a filing with the
Commission and 1is therefore subject to the notice and suspension

provisions of the Commission's Regulations.

61 See, For example, Central Maine Power Company, FERC Rate Schedule

Nos. 66 and 67. In Montaup Power Company, FERC Electric Tariff,
Original Volume No. 2, the reduction in the PTF charge is limited to
cases in which the rate schedules of the other utilities involved in the
wheeling transaction provide for reductions in multisvstem wheeling
rates.

62 . . . ,
A cost-of-service rate permits rates to adjust automatically to

reflect changes in costs without a filing. This allows a utility to
recover most of its costs on a current basis, thereby mitigating against
earnings attrition. One of the earliest applications of cost—of-service
rates in a schedule for transmission service was a filing by Arizona
Public Service Company of a rate schedule for transmission service to
Southern California Edison Company from the Four Corners plant in New
Mexico to the California border.
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Current FERC Policy

In a recent series of transmission-related filings, several FERC
jurisdictional wutilities have sought approval of automatic equity
adjustment clauses for determining the equity return component in
cost-of-service rates. Some of these filings contain adjustment clauses
developed by the applicant; others have simply incorporated the
quarterly adjusted FERC generic rate of return into the rate-of-return
component of the cost-of-service rate. All such clauses have heen
rejected by the FERC on the ground that they violate the notice and
filing requirements of the FPA, and are inconsistent with the procedures

63

established for determining the Commission's generic rat f return.

¢]

14

In a 1985 New England Power Company case the Commission established
as a matter of policy that it will reject all filings that contain an

. . . 64
automatic equity adjustment clause:

[Wle hereby announce our intention to reject all future rate
filings which contain a formula rate which automatically
adjusts the return on common equity. Automatic adjustment
clauses are exceptions to the notice and filing requirements
of the Federal Power Act. Even where we have permitted the
use of a full cost-of-service formula, we have not allowed the
equity return to be adjusted automatically.

The use of an automatic formula rate for return on equity is
inconsistent with our recent generic approach to equity return
for electric utilities. . . In light of the fact that the
Commission has so recently visited the question and selected a
generic approach which does not include automatically
adjusting equity returns, we believe it would be administra-
tively wasteful to continue to consider this dissue in
case by case adjudications. We shall therefore reject filings
containing automatic equity clauses at the threshold as
patently deficient. See 18 C.F.R. § 35.5 (footnotes omitted).

Subsequently, acting on a complaint filed against Allegheny Generating

Company requesting a reduction of the rate of return on equity in a

63 Sduthwestern Electric Power Company, 31 FERC 61,389 (1985); Central

Illinois Public Service Company, 33 FERC 61,331 (1985); Idaho Power
Company et al., Staff Deficiency Letter Requesting Filing of Stated Rate
of Return, FERC Docket No. ER87-107-000 (December 23, 1986),

64 41 FERC 61,378 (1985).
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cost-of-service wholesale rate, the Commission rejected the proposal of
the Consumer Advocate of the West Virginia Public Service Commission and
the Maryland People's Counsel to incorporate the generic rate of return
into the cost-of-service formula.65

This policy (i.e., of denying approval of automatic equity return
adjustments) may reduce incentives to provide various coordination
services and transmission service and may adversely affect financing of
projects to install generating and transmission facilities, particularly
joint projects involving high-risk participants. The oproblem was
demonstrated recently in efforts by the New England Hydro-Transmission
Corporation (NEHT) and the New England Hvdro-Transmission Electric
Company, Inc. (NEHE) to gain FERC approval of -transmission rates
incorporating an automatic equity adjustment clause prior to the
commencement of construction of AC and DC high voltage transmission
facilities to import energy to be purchased from Hydro-Quebec beginning
in 1990. The request for rate approval prior to construction stems from
the structure of the project's financing. Until project licenses and
approval are obtained, 100 percent of NEHE's or NEHT's equity will be
owned by New England Electric System (NEES). Thereafter, NEES will sell
49 percent equity interest to the other project participants (Equity
Sponsors). As part of the agreement, Equity Sponsors will be required
to guarantee the debt issued by those participants having below
investment grade security vratings. Equity Sponsors will also bhe
required to assume full responsibilities for any participant that
defaults on its project obligations. ‘

In January 1986 NEHT and NEHE filed a joint petition for a
declaratory order requesting that the FERC direct the staff not to
reject forthcoming transmission rate filings containing automatic equity
adjustment clauses in spite of recent Commission rulings. NEHT and NEHE
claimed that without prior assurance that the return paid on the project

will be commensurate with the risk borne by the Equity Sponsors,

Consumer Advocate Division of West Virginia Public Service
Commission, and Maryland Peoples Counsel v. Allegheny Generating
Company, Docket No. EL86-37 etc., 36 FERC 61,763 (1986).
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financing of the project would be jeopardized. NEHT and NEHE claimed
that the acceptance of an automatic equity adjustment clause which
tracks the Commission's generic rate of return would provide Equity
Sponsors with adequate assurance that they will be compensated for the
risk.

In a Declaratory Order, issued in July 1986, the FERC found the
circumstances warranted comnsideration of an automatic equity adjustment
clause "as a limited exception from the policy" established in the New
England Power Company case. The Commissicn ordered that NEHT and NEHE
file rates containing an automatic equity adjustment clause, and also
ordered them to explore alternati&es to such a clause.

On August 11, 1986, NEHT and NEHE filed tariffs pursuant to the
Commission's Declaratory Order. The filing was rejected by FERC for
failure by the applicants to comply with the Commission's order that
alternative financing methods be considered. Without such information,
the Commission concluded it was unable to determine if this case

67
warranted exception to the policy prohibiting such clauses.

New Directions

In light of recent reductions in the cost-of-equity capital to

utilities, the FERC has initiated several proceedings designed to

66 New England Hydro-Transmission Corporation and New FEngland Hydro-

Transmission Electric Company, Inc., Declaratory Order, 36 FERC 61,008

(1986). '

67 New England Hydro-Transmission Corporation and Mew England Hydro-
Transmission Electric Company, Inc., Order Rejecting Proposed Facilities
Agreements ~and Terminating Docket, FERC Docket No. ER86-629-000
(September 8, 1986). On April 16, 1987, NEHT and NEHE filed revised
tariffs which the participants suggest eliminate the automatic equity
adjustment clause, The proposed tariff for the AC facilities is a
cost—of-service rate with the return on equity being that at the time of
the filing and subsequently revised as accepted by the Commission in
future rate proceedings. The proposed tariff for the DC facilities
provides for two alternatives. The preferred alternative is an
annually-determined "typical utility return on equity" plus a fixed 1.9
percent risk compensation adjustment. The '"typical utility return on
equity" would be filed annually by NEHT and NEHE for approval based on
the Commission's generic rate of return.
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determine whether or not the cost of equity in specified cost-ocf-service
rate schedules should not be reduced. These include various rate
schedules filed by operating subsidiaries of the Northeast Utilities
system including the Northeast Utilities Generation and Transmission
Agreement. In an order issued May 5, 1987, the Commission instituted a
proceeding to determine whether the rates containing fixed equity
components are unjust and unreasonable, and if so, to establish just and
reasonable rates. In that order the Commission stated:

Automatic changes in the equity return component have not been
allowed because this aspect of a utility's rates requires an
assessment of market conditions. (Citations omitted.)
However, this results in formula rates not properly tracking
equity costs. In view of this and of the fact that rate
relief with respect to the equity return component of formula
rates 1s available only on a prospective basis under Section
206 of the Federal Power Act, a modification in formula rates
may be appropriate. Since formula rates require waiver of the
notice and review provisions under the Federal Power Act, the
Commission wishes to consider in the hearing ordered herein,
whether it should henceforth condition the use of the NU
companies' formula rates upon a requirement that the utility
periodically justify the equity return component under a
procedure which affords refund protection.

Thus, having denied utilities the right to use the FERC's own
generic rate-of-return detefminations as a basis for automatic adjust-
ment in formula rates, the Commission now appears tb be searching for
another method of accomplishing a similar purpose. The Commission's
method of dealing with this problem, however, could simply add another
level of proceedings and litigation. By utilizing a procedure that the
Commission has already put into place, namely its own determinations of
generic rate of return, such litigation could be avoided. This is not
to say that the rate of return contained in cost-of-service rates must
be set equal to the generic rate of return. Rather, the periodic
generic rate of return determinations of the Commission can be used as a
basis for adjusting the rate of return contained in the cost-of-service
rate in whatever manner is deemed appropriate by the parties and by the
Commission. This would be an effective use of the Commission's generic
rate-of-return determinations. Its use in cost-of-service rates would
have the effect of eliminating one more impediment (future filings or

litigation) to power transfer between utilities.
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Notices of Termination

Current FERC Policy

Under current FERC policy, a utility's notice of termination of
wholesale service is treated as a proposed change in an existing rate
schedule. Termination of service is therefore subject to the Com-
missioﬁ's notice and review requirements as well as suspension
procedures.

In consequence of the policy, a utility that enters into an
agreement to provide coordination or transmission service for a limited
period has no assurance that it will be able to terminate the service at
the end of that period. This creates a degree of uncertainty in bulk
power system planning and may inhibit some utilities from entering into
arrangements to provide such service. TFor example, the uncertainty
relating'to the ability to terminate wheeling associated with short-term
coordination transactions limits the ability of wutilities to plan
opportunity~type transactions (sales, purchases, and transmission)
beyond the termination dates of existing agreements. To the extent
utilities perceive that they may be precluded from participating in more
economic transactions in the future, they may ‘not wish to provide
wheeling in the present. ‘

In its response to the FERC's NOI (Phase 1), Pacific Gas and
Electric Company presented the following example of the manner in which
some short-term transmission arrangements may be hampered because of the
Commission's policy with respect to termination of service:

In the Geysers geothermal area of mnorthern California,
transmission capacity is tightly linked to generation and it
is risky for PG&E to offer short-term wheeling arrangements.
PG&E has installed and owns all 2,100 MW of 230-kV trans-
mission capacity, except for 275 MW held by the California
Department of Water Resources, the Northern California Power
Agency (NCPA), and the City of Santa Clara in a line owned
jointly with PG&E. Because of planned additions in generation
by PG&E, qualifying facilities (QFs) under PURPA and publicly-
owned utilities, additional transmission capacity is required.

68 Comments of Pacific Gas and Electric Company, FERC Docket No,
RM85-17 (Phase I) op. cit., pp. 22-4, 22-5,
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Public wutilities have proposed the 1,000 MW Geysers Public
Power Line. After PG&E's reinforcements are completed in
Fall, 1985, PG&E expects to have some available capacity for

several years when some additional PG&E units are expected to
come on line. ‘

Requests for short-term wheeling at The Geysers confront PG&E
with a serious risk to its multimillion dollar geothermal
investment. This risk is created by the fact that trans-
mission service, which is '"short-term" by contract, may in
reality become long~term because the Commission might not

approve the termination of that service when PG&E needs it for
its own units.

The basis for this impediment to bulk power transfers is found in
two sections of the Commission's Regulations., Section 35.15 of the
Commission's regulations, Notices of Cancellation and Termination,
provides for the following notice and review procedures:

When a rate schedule or part thereof required to be on file
with the Commission is proposed to be cancelled or is to
terminate by its own terms and no new rate schedule or part
thereof is to be filed in its place, each party required to
file the schedule shall notify the Commission of the proposed
cancellation or termination on the form indicated in Section
131.53 of this chapter at least 60 days but not more than 175
days prior to the date such cancellation or termination is
proposed to take effect. A copy of such notice to the
Commission shall be duly posted. With such notice each filing
party shall submit a statement giving the reasons for the
proposed cancellation or termination, and a 1list of the
affected purchasers to whom the notice has been mailed.

Section 2.4, Suspension of Rate Schedules, provides for the suspension
of a request for termination of service:

(b) The Commission can suspend any new schedule making any
change in an existing rate schedule, including any rate,
charge, classification, or service, or in any rule
regulation, or contract relating thereto, contained in
the filed schedule.

(¢) Included in such changes which may be suspended are:

(4) Cancellation or notice of termination.
The authority of the FERC to disallow a request for termination of

service was affirmed by the United States Supreme Court in a case
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involving its predecessor agency (the FPC) and the Pennsylvania Water

6

and Power Company. In that case, the Court stated: 9
The act gives the Commission ample statutory power to order
Penn Water and Consolidated to continue their long-existing
operational "practice" of integrating their power output . .
Shortly after Part II of the power act was passed in 1935,
Penn Water, as required by Section 205(c), filed with the
Commission the contract here attached and then designated by
the Commission as "Penn Water's Federal Power Commission Rate

Schedule No. 1." Section 205(d) provides that '"no change
shall be made by any public utility in any such . . . service
. . . or contract relating thereto, except after 30 days'

notice to the Commission and to the public." Here instead of
following the procedure for changing existing services and
practices—-a procedure which the Congress has authorized and
which the Commission has supplemented by rules of its own--the
company has rather tried to utilize a violation of the Sherman
Act so as to nullify a rate-reduction order.

Subsequent to the Penn Water case, there have been few contested
cases before the FERC regarding termination of service. 1In instances
where the termination of service was opposed, there has generally been a
settlement between the parties which results in the continuation of
service under revised terms. For example, in a dispute over the
termination of an agreement for partial requirements service between
Nevada Power Company (NPC) and California-Pacific Utilities Company
(CPUC), NPC assumed retail service responsibility for the CPUC load it
formerly served at wholesale in exchange for a division of its retail
operations. served by power secured under a long-term contract with Idaho
Power Company.70 |

A similar dispute arose in an effort by Public Service Company of

Indiana (PSI) to terminate service under an agreement with the City of

Pennsylvania Water and Power Company et al. v. TFederal Power

Commission et al., 343 U.S. 414, 422-424 (1952).

70 This settlement was negotiated after an Initial Decision was
rendered in which the presiding Administrative Law Judge had ruled that
the termination of service was in the public interest due to NPC's
"bleak financial condition." See, Nevada Power Company, Order Author-
izing Exchange of Electrical Facilities and Terminating Proceeding, FPC
Docket Nos. E~9597 and E-9306, 1 FERC 61,325 (1977); Initial Decision, 1
FERC 63,004,
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Logansport, Indiana (City).71 Under the agreement PSI provided full
service at a separate delivery point to four of the city's retail
industrial customers not directly connected with City's main dis-
tribution system. The FERC accepted the termination notice for filing,
established procedures for hearings, and suspended its effectiveness for
the maximum five months on the basis of PSI's failure to demonstrate the
termination was just and reasonable or in the public interest,
Subsequently, in a report to the Commission, the presiding ALJ advised
the Commission that PSI, the City, and the Commission staff had arrived

. s 7
at a stipulation preserving the status quo.

Proposed Modifications to Current Regulations
Governing the Termination of Service

The adverse effect of the FERC's termination of service procedures
on utilities' willingness to provide both short-term and long-term
wheeling was expressed by a number of respondents to the Commission's
NOT. They generally advocated that the Commission .should respect
termination dates in voluntarily negotiated contracts. In addition,
they recommended the adoption of automatic termination procedures. For
example, the Edison Electric Institute suggested a revision to Section
35.15 of the regulations which would provide that coordination and
transmission agreements automatically terminate on the-date contained in
the agreement without requiring any public notice.73 Florida Power and
Light Company urged the Commission to '"respect" contract termination
dates for coordination and transmission services by approval of the
termination at the time of the filing. The company suggested that if

the Commission finds a termination date unjust and unreasonable, it

71 Public Service Company of Indiana, Order Accepting Filing and

Suspending Proposed Notice of Cancellation, FERC Docket No. ER80-202-000
(March 24, 1980).

72 Public Service Company of Indiana, Presiding Administrative Law

Judge's Report to the Commission, FERC Docket No. FR80-202-000 (May 28,
1980).

3 Comments of the FEdison Electric Institute, FERC Docket No. RM85-17
(Phase I) op. cit., p. 50.
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could reject the entire filing and afford the parties the opportunity to
make acceptable modifications.7é Pacific Gas and FElectric Company
(PG&E) recommended that the Commission grant preapproval of service
termination between parties that have agreed to such terms in a signed
contract.75 In addition, PG&E urged the Commission to implement this
policy on an experimental basis for 3-4 years in order to assess its

, . . 7
effectiveness in various regions of the country.

Southwest Bulk Power Market
Experiment and Western Systems Power Pool

In its order accepting for filing the Southwest Bulk Power
Experiment, the FERC preapproved the termination of the agreement so
that upon completion of the experiment the participants would have no
obligation to buy, sell, or wheel the experimental types of energy among
. themselves or to provide similar service to nonparticipants. This
departure from existing policy was viewed as a necessary ingredient of

the effort to test the extent to which an experimental competitive

© market might be developed. 1In its order authorizing the experiment, the

.. 77
Commission stated:

By approving the experiment, we will be granting the partic-
ipating utilities a degree of pricing flexibility and a

modified treatment of revenues. In return, they agree to
provide the transmission service among themselves that is
essential for the development of a competitive market . . . It

would not be fair for us to leave open the possibility that
the utilities might, at the end of the period, be required to
continue to provide transmission service under the rate.
Their contribution to the experiment is as vital as ours.

74 Comments of Florida Power and Light Company System Control Center,

Regulation of Electric Sales for Resale and Transmission Services, FERC
Docket No. RM85-17 (Phase I) pp. 20-21.

75 Comments of Pacific Gas and Electric Company, FERC Docket No.

RM85~17-000 (Phase I) op. cit., p. 22.

7% Ibid.

77 Public Service Company of New Mexico, et al., Opinion 203, Opinion
and Order Finding Experimental Rate to be Just and Reasonable and
Accepting Rate for Filing, FERC Docket No. FER84-155-000 (December 30,
1983) pp. 44-45,

141



They should not face the possibilitv of having to continue
theirs after we terminate ours. ’

The FERC also waived the notice of termination requirement in its
recent order accepting for filing the Western Systems Power Pool (WSPP)
experimental rate schedule. The waiver was based on the same reasons
given in its order accepting the Southwest Experiment, namely, that the
WSPP experiment is for a fixed duration and that the participants

therefore should not be exposed to the possibility of having to continue

p . . 8
service after the experiment is completed.7

Abandonment of Gas Service

Under the Natural Gas Act, gas companies subject to the jurisdic-
tion of the FERC may not construct facilities or provide service in
interstate commerce without having obtained a certificate of public
convenience and necessity from the FERC. The act further provides in
Section 7(b):

No natural-gas company shall abandon all or any portion of its

facilities subject to the jurisdiction of the Commission, or

any service rendered by means of such facilities, without the

permission and approval of the Commission first hand and

obtained after due hearing, and a finding by the Commission

that the available supply of natural gas is depleted to the

extent that the continuance of service is unwarranted, or that

the present or future public convenience or necessity permit
such abandonment.

Nevertheless, in several recent procedings, the FERC has promulgated
rules which permit pregranted abandonment under specified conditioms.
For example, under rules adopted in Order 451 relating to elimination of
the vintage pricing of certain old gas, the producer may file for a
blanket certificate including pregranted abandonment if the producer

fulfills certain requirements. The Commission characterized the rule as

fdllows:79

/8 Pacific Gas and Electric Company, Order Accepting Experimental Rates

for Filing, FERC Docket No. ER87-97-001 (March 12, 1987) p. 55.

9 Order 451, Final Rule, Regulations Preambles 930,701 at 30,264,
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It is reasonable to make certificate procedures more flexible
to serve the purposes. of this rule. In doing so, the
Commission is simply adapting its regulations to respond to
evolving industry and market conditions. Given the competi-
tive environment of todav's natural gas market, blanket sales
certificates will encourage lower prices and better service
nationwide. '

Alternatives to Current Policy

As noted above, the principal concern of utilities with respect to
termination of service is that the Commission may refuse to permit
termination of service as provided in a contract between the utility and
the purchaser of coordination or transmission service. There have been
very few cases before the FERC in which the Commission has refused to
permit termination of service. Nevertheless, to ‘the extent that

.utilities view the suspension of notices of termination as a wviable
possibility, the rule can inhibit the offering of coordination and
transmission services.

There are several ways in which this constraint might be eliminated.
First, the FERC could change its regulations in such a way as to
eliminate "cancellation or notice of termination" as a rate schedule
change that may be suspended when the proposed change involves termina-
tion of a rate schedule (in the form of a signed contract) in accordance

‘with the terms of the contract. To accomplish this -change in the
Commission's regulations, a revision of Section 2.4(c)(4) might read as

follows:

~(4) Cancellation or notice of termination except where such
cancellation or notice of termination is in accordance
with the filed rate schedule in the form of a signed
contract for coordination or transmission service
(including a service agreement under a tariff).

Second, the FERC might permit utilities to include with the filing
of any coordination or transmission rate schedule (in the form of a
signed contract containing provision for termination of the service) a
noiice of termination of both the service and the rate schedule as of
the date contained in the contract. This would require a change in
Section 35.3 of the Commission's regulations such as the addition of a

- subsection (c) to Section 35.3:
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(2) Notices of termination of rate schedules providing for
coordination or transmission service may be filed and
posted at the time the rate schedule providing for the

" service is filed.

Under this alternative the regulations should be further amended to make
clear that if the Commission declines to accept the notice of termina-
tion at the time it acts upon the accompanying rate schedule filing, the

latter may be withdrawn by the filing utility.

State and Local Regulation as a
Factor in Intersystem Power Transfers

State regulatory commissions in some states have authoritv to
regulate rates for coordination and wheeling services in intrastate
commerce. As noted above, however, such service is quite limited
since nearly all high-voltage transmission facilities are considered by
the FERC to be in interstate commerce and thus subject to federal
regulation. State commission authority to regulate fhe terms and
conditions in coordination and wheeling rate schedules and to direct
utilities to provide such services is less clear, but is also likely to
be quite limited.

Regulation of retail rates by state commissions can have a much
greater effect on the willingness of utilities to provide coordination
and wheeling services than any currently authorized direct state
regulation of such services. The impact of retail rate regulation
depends primarily on the manner in which revenues from coordination and
wheeling services are treated by state commissions in fixing rates to
retail customers as outlined below.

In most states, the state regulatory commission or some other state
agency has authority to license bulk power transmission facilities and
some generating facilities. Approval to construct such facilities is

also required from local (municipal and county) authorities in some

80 National Association of Regulatory Utility Commissioners, 1983

Annual Report on Utility and Carrier Regulation, p. 416.
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states. The requirements of these various agencies have an important
bearing on the ability of utilities to construct needed facilities in a
timely manner to sustain cost-effective bulk power transfers. This

impediment is also described below.

Ratemaking Treatment of Revenues Derived
from Coordination and Transmission Services

Current Regulatory Treatment

Both FERC and some state commissions require that utilities credit
revenue from nonfirm coordination and transmission services to the cost
,0f service in developing rates for jurisdictional service. To the
extent that utilities are required to flow through these revenues in
determining rates to serve firm load aﬁd firm transmission service
customers, there is reduced incentive to maximize such transactions.
The FERC has recognized the disincentives associated with the revenue
credit approach and has searched for alternatives. 1In a Public Service
. Company of New Mexico case the FERC stated:81

Our staff is presently attempting to establish bulk power
market experiments with interested utilities. One of the
goals of these experiments 1is to encourage opportunity
transactions. Such sales make use of otherwise idle capacity
and = enhanced electricity production efficiency. A key
consideration for the experiments 1is <creating utility
management incentives to make opportunity sales. Balanced
against this aim is the goal of minimizing customer rates.
(Footnote omitted.)

Subsequent to its order in Public Service Company of New Mexico the
Commission formalized a series of initiatives examining alternative
regﬁlatory treatment of coordination service revenue that would promote
efficient bulk pdwer transactions and provide for an equitable dis-
tribution of the benefits between ratepavers and stockholders. One of
these led to an amendment to the FERC regulations governing the recovery

of purchased power costs through the fuel adjustment clause in wholesale

81 Public Service Company of New Mexico, Opinion No. 146, FERC Docket

No. ER80~313-001, 20 FERC 61,290 (September 17, 1982).
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rates.82 Under the preexisting rule, all charges other than fuel costs
and the fuel portions of purchased power costs had to be recovered in
base rates established in rate proceedings. Under the new rule,
utilities are permitted to recover purchased power costs subject to two
conditions: (1) the purchase must be less than the buyer's wvariable
costs and be less than 12 months in duration, and (2) purchases made to
maintain reserves or to otherwise eliminate capacity deficiencies are
excluded--only economy-type purchases are included. Subject to these
conditions, purchased power expenses may be flowed through the fuel
clause including capacity or reservation charges, energv charges, and
wheeling chafgés associated with economy-type purchases.

A second FERC initiative was authorization of the Southwest Bulk
Power Market Experiment including an Experimental Adjustment Clause-
(EAC) designed to recover the buyer's costs related to experimental
transactions. This clause allowed 75 percent of experimental sales and
transmission revenues to be credited against fuel and purchased power
expenses and the other 25 percent to be retained by the utility. The
FERC's justification for permitting utilities to retain 25 percent of
the revenue derived from transactions was as follows:83

We tentatively find that, for purposes of this experiment, the
proposed profit-sharing split of 75 percent to ratepayers and
25 percent to stockholders represents a reasonable balancing
of interest. (Footnote omitted.) We wish to explore the
effect of explicit incentives, but we are mindful that
coordination transactions should lower ratepayers' ©bills.
What we seek to discover is, of course, the level of incentive
that will lower customers' bills the maximum amount.

Subsequent to the expiration of the Southwest Bulk Power Experi-
ment, the FERC authorized the Western Systems Power Pool experiment

which also involved the issue of treatment of revenue from coordination

82 Order No. 352, Final Rule, Treatment of Purchased Power in the Fuel

Cost Adjustment Clause for Electric Utilities, FPA Regulations, Section
35.14.

83

Public Service Company of New Mexico, et al., Opinion 203, "Opinion
and Order Finding Experimental Rate Just and Reasonable and Accepting
Rate for Filing," 25 FERC 61,469 (December 30, 1983).
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and wheeling transactions. The initial application proposed that
participants treat the benefits of trade by one of two methods: (1) use
of the traditional revenue credit procedure, or (2) exclusion of
projections of experimental transactions from future test year filings
with the specific method of passing the benefits of a transaction to
requirements customers to be proposed at the time a rate filing is made.
In accepting the rate schedule for filing the Commission accepted the
proposed methods of treating revenue with the following modifications:8

Therefore, we shall accept either method of treating revenues
as long as the jurisdictional utility proposes a mechanism to
insure that at least 75 percent of the benefits attributable
to an increase in the level of coordination sales under the
WSPP, not already reflected in the utility's current require-
ments rates, are flowed through to the utility's requirements
ratepayers. This revenue treatment would apply to coordina-
tion sales in both the energy commodities and transmission
service. (Footnote omitted.)

It is clear that the FERC is committed to minimizing disincentives
caused by regulatory treatment of revenues from coordination and nonfirm
wheeling transactions and to exploring whether a specific distribution
of benefits from coordination transactions and nonfirm transmission
service will increase efficiency and competition in bulk power markets.
However, the success of efforts to remove barriers to bulk power
transfers as in the Southwest Experiment and later in the WSPP largely
depend on the policies of the state commissions. If the state com-
missions flow through 100 percent of the benefits of coordination and
wheeling transactions to retall ratepayers, utilities will have less
incentive to engage in such transactions regardless of FERC policy since
a disproportionate share of the total revenues of nearlv all utilities
are subject to state commission regulation. This point was emphasized

in the NOI comments of Pacific Gas and Electric Company:85

84 Pacific Gas and Electric Company, Order Accepting Experimental Rate
(March 12, 1987) p. 43.

85 Comments of Pacific Gas and Electric Company, FERC Docket No,
RM85-~17-000 (Phase I) op. cit., p. 17-1.
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The [FERC] presently has little influence on the distribution
of coordination trade benefits between PG&E's shareholders and
retail requirements customers. The California  Public
Utilities Commission regulates the rates for more than 97
percent of PG&E's revenues. As a result, the California
Public Utilities Commission has predominant control of
coordination benefits, because the California Public Utilities
Commission jurisdictional revenue requirement for power sales
dwarfs the FERC-jurisdictional revenue requirement.

A sample of state commission treatment of revenue from sales of
coordination services and wheeling for participants in the WSPP is shown
~in Table 1. Seven state commissions in the western region are repre-
sented in the table. While there is some variation in the manner in
which sales revenues are treated, it is evident that flow-through of all
(or nearly all) such revenue is most common. None of the utilities
contqined in Table 1 operates under state commission mechanisms that
provide for a defined distribution of benefits to stockholders similar
to that authorized by the FERC in the WSPP or in the Southwest Bulk

Power Experiment,

Future Directions

The disincentive to utilities to provide coordination and’wheeling
services stemming from the regulatory treatment of revenue from these
services is primarily an issue for state regulation. In most states,
the regulatory treatment of such revenue creates little incentive to
provide coordination and wheeling services.

In jurisdictions in which state commissions wish to create greater
incentives for bulk power transactions, several alternatives are
available, One such method would be to estimate nonfirm wheeling
revenue at a sufficiently low level in fixing base rates so that the

utility has a reasonable opportunity to profit from such transactioms.

86 . . :
Some state commissions have projected mnonfirm revenue at a

relatively high level on the ground that this creates an incentive for
the utility to engage in coordination and wheeling transactions to a
sufficient degree to avoid losses stemming from this rate treatment.
This, of course, is in the nature of a penalty for failure to transact

(Footnote Continued)
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TABLE 1

RETAIL RATE TREATMENT FOR
WESTERN SYSTEMS POWER POOL PARTICIPANTS

Participant Sales Revenues

Arizona Public Flow-through
Service Company

El Paso Electric Flow-through for

Company economy energy and
wheeling; FERC
revenue credit for

remainder
Nevada Power Co. Flow-through
Pacific Gas and 917 flow-through;
Electric Company 9% test-vyear basis
Pacific Power & Light Co. Test-year basis
Portland General Test-year basis plus
Electric Company flow—-through of 80% of

deviation from
projection

Public Service Company Offset to costs of
0f New Mexico ' nonrate base plant
San Diego Gas and 927 flow-through;
Electric Company 87 test-year basis
Southern California Flow-through

Edison Company

Note: Flow-through means that all actual costs and
revenues are passed through in rates; "test-year
basis" means that revenues or costs are projected on
the basis of a historical or future test year, and
only the projected amounts are included in rates.

Source: Transmittal letter dated November 7, 1986, to the

Commission accompanying application for filing of
the Western Systems Power Pool, p. 4.
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The effectiveness of this method, however, depends on the abilitv to
estimate the types' and volumes of covordination and wheeling oppor-
tunities that may evolve in the relatively short—-term future. By their
nature, such opportunities tend to be relatively uppredictable.

A better method of providing needed incentives for wheeling at the
state level (as well as at the federal level) would be to exclude such
revenue from the calculation of base rates and provide for flow through
of a limited proportion of such revenue as credits in the fuel adjust-
ment clause. The FERC has insisted that at least 75 percent of such
credits flow through the fuel clause for the benefit of ratepayers, with
the remainder serving as an incentive to encourage coordination
transactions and nonfirm wheeling. This method seems to have the
advantage of providing a more direct dincentive for cost effective
transactions while at the same time assuring that control of the
particular allocation of benefits remains with the regulatory agency.
It may well be that ratepayers are better off under this treatment of
revenue credits than flow through of all benefits; three-fourths of 200
is better than 100 percent of 100. On the other hand there is no solid
evidence as yet that a 75 percent share is more or less than necessary
to minimize total net costs. Experiments designed thus far are not

likely to throw much light on this issue.

Siting and Licensing of New Transmission
Lines as a Factor in Interregional Power Transfers

In addition to the ratemaking and related regulatorv issues
discussed in earlier sections which mav serve as impediments to economic
exchanges of power, the physical capacity and the operating and
reliability limits of the high-voltage transmission network itself are

additional considerations imposing constraints on the level of cost-

(Footnote Continued)
rather than an incentive to seek further opportunities. A similar
result could be achieved simply by lowering the rate of return.
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effective interregional power transfers that can occur.87 Most of the
existing high-voltage transmission system was designed to 1link a
utility's generation and load centers as well as dinterconnecting
adjacent utilities to enhance system reliability and facilitate economic
exchanges of power between adjacent utilities. With relatively few
exceptions, existing transmission lines were not designed to accommodate
sustained, long-distance transfers of power between utilities based on
differentials in marginal generating costs whereby low-cost power is
used to displace higher-cost power on the importing system.

In assessing the performance of the existing transmission network,
it is important to recognize the specific functions it was designed to
perform as well as those not contemplated. 1In assessing future policy
options in relation to transmission network planning and design, one
must also consider any additional functions which are suggested by the
economic and engineering configuration of the present and future bulk
power system.  The ability to sustain increasing levels of economic
interregional power transfers will be an  important factor in the
planning and design of new transmission capacity in selected regions.
Thus, the task becomes one of identifying those transmission corridors
where there appears to be a need to strengthen existing transmission
~ capacity to sustain such economic transfers (based on projected
long-term marginal generating cost differentials) as well as addressing
the barriers to either strengthening or expanding existing capacity.

Much of the recent debate over "transmission access" relates to the
availability of transmission services which would facilitate off-system
purchases by existing wholesale and retail requirements customers.
There appears to be a greater degree of consensus, however, that

transmission capacity utilization for economic energy transfers between

87 Physical transfer capacity limits may be due to a number of factors

including current flow limits, voltage gradient concerns, phase angle
criteria, etc.
88 . . . ,
See, for example, comments filed in FERC Notice of Inquiry, Docket
No. BRM85-17 (Phase 1I) .6 relating to policies governing Commission
regulation of transmission access and pricing.
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regions having differing marginal generating costs is already at (or
close to) maximum feasible levels based on the existing capacity and
transfer limits of the transmission network. In most of these cases,
the transmission lines linking regions of high- and low-cost energy are
heavily loaded over a high percentage of the time to maximize such
economy energy transfers.89 Reports by the North American Electric
Reliability Council (NERC) indicate that as a result of such sustained
high-level transfers, the interconnected bulk power system 1is more
vulnerable to system disturbances and outages. Thus, constructing new
transmission lines and upgrading existing transmission capacity would
increase the capability of the interconnected system to transfer economy
energy while at the same time reducing the system's vulnerability to
outages and other disruptions arising from sustained operations at (or
close to) maximum safe transfer limits.

The primary issues affecting the siting and 1licensing of new
transmission lines as they affect bulk power transfers were examined in
considerable detail in a recent study prepared by the Task Force on
Electricity Transmission of the National Governors Association (NGA) as
well as in a parallel study being prepared for NRRI.9O The NGA report,

. 1s 1 . e .
Moving Power: Flexibility for the Future? examined state certification

and siting procedures and utility planning approaches as they mav impede
or enhance the economic transmission of electricitv.
The NGA effort was undertaken by NGA staff and state agency

participants through written surveys of utilities and utilitv trade

89 See, for example, North American Electric Reliability Council, 1986

Reliability Review, Princeton (1986). Also, see, NERC, ECAR/MAAC
Interregional Power Transfer Analysis, prepared for U.S. Department of
Energy (1985).

Because of the parallel treatment of institutional impediments to
increased power transfers by another ongoing NRRI study, the discussion

here will be relatively abbreviated and focus onlv on major issues and
themes.

o1 National Governors Association Task Force on Electricity Trans-
mission, Moving Power: Flexibility for the Future, Washington, DC
(1987).
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groups, a review of regulatory documents and related literature and
" Interviews with selected utility and regulatory agency .representatives.
The final - study provides a reasonably comprehensive and objective
‘assessment of the current system of transmission system planning,
siting, and 1licensing at the state level and outlines a number of
‘options for improving current institutional arrangements.

The study identifies a number of "impediments to further develop-

ment of transmission capacity,"

some of which involve state processes
fdf'cért{fyiné and Sit{ng new lines.92 0f those, NGA concludes that the
"lack of a definitive time table for the regulatory process appears to
. be ome of the biggest causes of delay,?93 it also cites (a) the
involvement of multiple state agencies, (b) poor coordination among
relevant agencies, (c) a lack of clarity regarding regulatory require-
ments, and (d) locél jurisdictional hurdles as other important sources
of delay in obtaining timely approvals of needed transmission lines.
For multistate lines, NGA notes that .differing state and/or state-
federal requiremenﬁs are additionél important’factors contributing to
delays and discouraging line development. .NGA argues that there is a
"legitimate and important role" for the states in the approval of
generating and transmission capacity.. Such an  approval process,
however, in NGA's view, must be well coordinated with the utility
plantiing and development programs.:

The NGA report is implicitly critical of utility planning efforts
for their consideration of needs within rather than between individual
utility systems. The report observes that, '"the fact that transmission
lines are generally developed and owned by the utility within whose
service territory they reside, but will be used by nonowners as part of
the system, creates economic and regulatory disincentives to the optimal
development of the transmission grid." Thus, NGA concludes that

"larger-scale transmission projects, which better refléct the needs of

the overall system rather than its individual components, may only be

92 Ibid., p. 23.

93 Ibid., p. 23.
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achievable if regulatory requirements actually promote greater inter-
utility coordination and cooperation on transmission development."94

The initial set of "policy options" recommended by the NGA Task
Force to address the above-mentioned impediments included the
following:95

(1) Streamlining and clarifving state approval procedures.
(2) Integrating planning and approval processes.

(3) Encouraging multi-state siting and certification.

(4) Enhancing state planning efforts.

(5) Requiring more thorough development of transmission
options in utility planning.

(6) Promoting multi-state planning efforts.

(7) Eliminating structural impediments to transmission
development.

(8) Building on-going informal communication among state and
federal regulators, utility representatives, and public
interest organizations.

As a result of concerns expressed both by utilities and regulators
in response to the draft NGA recommendations and continuing consul-
tations with other relevant constituencies, the task force subsequently
issued a revised set of policy recommendations. The revised recommenda-
tions (outlined in Draft No. 3 dated May 6, 1987) were as follows:

(1) Simplify state approval procedures.

(2) Develop more comprehensive and coordinated transmission

system planning and development processes both at the
utility and regulatorv levels.

(3) Coordinate planning and review of multistate transmission
lines.

(4) Ensure that rate regulation promotes efficient trans-
mission development.

(5) Institute a system for arbitration of disputed projects.

9% Ibid., p. 23.

95 Ibid., pp. 25-7.
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The various policy options formulated by the NGA Task Force provide
a wuseful framework for briefly examining the potential dimpact of
selected modifications in existing dinstitutional arrangements so as to

minimize impediments to economic power transfers.

. Simplify State Procedures

The first option, which calls for simplifying state siting and
certification procedures for new transmission lines includes provisions
for consolidation of state authority to consider new lines into a single

agency, establishing time limits for each stage of the approval proces

mn

3

developing clear statutory and regulatory guidelines for approval of new
lines, and provisions for state preemption of local requirements  for
‘lines which traverse a number of local jurisdictional boundaries. The
above recommendations would appear to constitute the single most
important set of efforts that could be undertaken at the state level to
allow for timely development of new transmission 1ines that would
increase the ability of the existing transmission network to sustain
interregional power transfers. Similar recommendations for streamlining
the regulatory process, however, have been considered previously in a
variety of contexts and in a variety of jurisdictions. Even those
states which have adoped so-called "one-stop siting" laws with fixed
time limits for each stage of the process and have consolidated siting
and licensing responsibility into a single agency as recommended by NGA
have vyet to deal effectively with the emotionally-charged political
conflicts which inevitably seem to arise whenever proposals are made for
new high-voltage transmission lines. Simply "shuffling'" bureaucratic
agencies and providing strict statutory guidelines governing the
" approval process is not enough. What is needed is a firm commitment on
the part of the legislative and executive branches of each jurisdiction
to assure that statewide and regional considerations receive full
considerations in addition to local concerns when addressing specific

proposals for new or upgraded transmission facilities.
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Integrating Transmission System Planning and Regulatory Approvals

The second NGA recommendation which deals with integrating both the
planning and approval processes for new transmission lines specifically
seeks to require utilities to provide a designated state agency with
advance information on potential right-of-way requirements so that
needed review and approval efforts can be undertaken on a coordinated
and expedited basis. A review of the literature suggests, however, that
most states already have such mechanisms in place which provide for

~coordinated review and approval of utility right-of-way acquisition

efforts in relation to new transmission line construction.96 In many
cases, these review efforts are addressed in the context of state
need-for-power and facility certification proceedings.

The NGA also recommends a form of "resource banking'" where needed
rights of way could be acquired by utilities on an advance basis so as
to expedite future siting and certification efforts. The concept of
advance right-of-way acquisition, however, is one that creates a variety
of problems from a public policy perspective. In certain cases where it
is clear that new transmission lines will be needed within a reasonably
short time frame, such "resource banking" may be an effective means of
expediting the process of siting and licensing approvals. At the same
time, however, if the future need for new transmission capacitv is
problematic (as it typically will be), there is a risk to the utility of
incurring substantial costs in the process of acquiring proposed rights
of wav and undertaking needed engineering and environmental studies and
subsequently having such costs challenged as "imprudent" in the event
the proposed line is not constructed. It also may result in substantial
amounts of productive land being held idle at a net cost to society and
individual landowners. Thus, any requirements for '"resource banking"
must be addressed on a case-by-case basis and would have to include
provisions to protect both the utility and other concerned parties

against the economic costs of a future decision not to construct the

6
9 See, for example, American Bar Association, Need for Power and

Choice of Technology, Washington (1981); and Pfeffer, Lindsav &
Associates, Inc., Strategies for Advance Power Plant and Transmission
Line Review and Certification, prepared for the Michigan Energy
Administration (April 1985).
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proposed transmission line. Assuring future benefits is a difficult
task and may involve risks that most utilities would be reluctant to

incur under the current regulatory scheme of risk/reward allocation.

Multistate Coordination of New Lines

The third NGA recommendation relates to coordination of multistate
siting and certification efforts and contemplates a number of options
for integrating state review and approval requirements for new trans-
mission lines with an emphasis on joint filings and hearings for those
lines which traverse several jurisdictions. As noted in the NGA report
itself, as well as in numerous other studies of regulatory barriers to
new transmission (e.g., NERC Reliability Review, etc.), the ability of
individual states to delay or in some cases preclude the construction of
new transmission lines which would have a net regional economic benefit
is clearly the major problem in getting many new lines constructed.97
It is difficult enough to obtain approval for new transmission lines
which would traverse and presumably benefit a single jurisdiction.
These difficulties are multiplied by an order of magnitude when the
principal benefits of a new multistate line accrue to states other than
those whose siting approval is being sought. Thus, the concept of
developing formal coordination mechanisms for multistate review and
approval of new transmission 1line approvals would appear to have
substantial merit.

The problem with formal multistate coordination mechanisms (e.g.,
regional compacts, etc.) is that absent a demonstrated willingness on
the part of the participating states to subordinate their own siting and
certification authority to that of a regional or multistate body, a
requirement for multistate coordination could easily translate idnto
additional layers of bureaucratic review without any assurance that the
ultimate outcome reflects regional rather than local parochial inter-
ests. Thus, the NGA recommendations also include provisions for

informal meetings among the relevant states to coordinate both Ilong-

7 See, for example, NERC, Impediments to Transfers, report prepared
for the NARUC Committee on Electricity (May 30, 1984).
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range planning efforts at the regional level as well as working to
overcome specific bottlenecks to increased interregional and intrare-
gional transfers. Efforts to formalize state review and coordination
efforts beyond those already in place should only be undertaken in
parallel with a demonstrated commitment among the participating states
(which would generally require new legislation) that would explicitly
subordinate their own decision making authorities to final decisions

made by some newly created regional or multistate body.

Removing Ratemaking Disincentives

The fourth NGA recommendation deals with structuring state and
federal utility ratemaking to assure that purchased power and trans-
mission options are considered on an equivalent level with investment in
new - generating capacity. It also includes a wvariety of wholesale
ratemaking mechanisms  that would seek to increase coordination arrange-
ments among utilities and provide incentives for intervening systems to
cooperate in the development of needed transmission capacity.

We have previously addressed certain aspects of the NGA recommenda-
tions which relate to ratemaking incentives for increased power
transfers and development of new transmission lines and will not comment
on them at length in this discussion. Among the additional rate-related
recommendations noted in the NGA report is the notion that FERC should
insure that the costs and risks associated with transmission capacity
serving wholesale markets should be entirely reflected in wholeszle
electric rates. FERC policy already provides that transmission costs
associated with serving wholesale requirements customers are reflected
in the costs of wholesale service, so it is unclear as to what changes,
if any, the NGA contemplates. The NGA group also recommends that costs
associated with state siting requirements should be reflected in
wholesale rates for the use of those lines. The cost of state siting
requirements would also presumably be recognized by FERC as a legitimate
and prudently incurred cost of developing new capacity and thus would
also be dincluded in the cost of service used by FERC in setting
wholesale electric rates.

A third rate-related recommendation of the NGA group is that FERC

should develop an efficient means for compensating utilities for
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substantial, unintended power flows over their lines. - Among the rate
options that appear to address this matter are the previously discussed
megawatt-mile method recently adopted by the Texas Public Utility
Commission in setting transmission rates and related schemes adopted by
the New York Power Pool and PJM. These approaches recognize the burdens
that interconnected operations and wheeling transactions may impose on
the transmission networks of utility systems that are not direct parties
to the transaction and seek to compensate such utilities. If it can be
- shown that lack of. compensation for unintended power flows is creating
widespread imbalances in burdens and benefits that are impeding valuable

power transfers, the matter should be addressed by the FERC.

Arbitration of Disputed Projects

The final NGA recommendation relates to the institﬁtion of a
process for "arbitration" of disputed projects. The NGA recommends that
‘in cases where there is an apparently irreconcilable disagreement among
states regarding the need for a particular line, some sort of arbi-
‘tration board should be established to consider the merits of the
:project. Such a board, for example, might be invoked at the request of
the governor of a particular state or determination by the FERC that the
project would have significant national and regional benefits, that
sufficient time had elapsed for state-by-state review of the project,
and that arbitration appears to be the only means of resolving disputed
issues. The NGA contemplates a board with representation from all the
affected states as well as the FERC with the authority to approve, deny,
or condition a project with its decision binding on the relevant states
in which line would be located. The NGA also strongly rejected the
notion of any federal agency (e.g., the ill-fated Energy Mobilization
Board proposed by the Carter Administration in the late 1970s) which
would have the authority to preempt state decision making in matters
related to transmission corridor selection and right-of-way acquisition.

The NGA's preliminary endorsement of some sort of arbitration
process to address the problem of regional transmission line siting is a
recognition that absent some effort to address the ability of an

individual state to block a project which has significant regional and
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national benefits, the effectiveness of its other recommendations may
well be negated. It is unclear, however, whether there is sufficient
support among the various states so that the "arbitration board"
recommendation will ultimately -  be adopted by the NGA as a formal
position. There still appears to be some reluctance among individual
states to yield authority over transmission line matters to a regional
board. This would appear to be especially true in the context of those
states which anticipate that there 1is a potential for significant
transmission line development across their boundaries, although their

ratepayers may not necessarily benefit from the transactions consummated

over such new lines.

Federal Siting and Licensing Issues

In addition to state regulation of transmission line development
there are a number of federal statutes which may govern the acquisition
of right-of-way for new transmission corridors and the development of
new transmission lines along such corridors. Federal jurisdiction can
arise under several sets of circumstances. First, any transmission
right-of-way over federal lands would require the approval of  the
relevant federal agency (which in most cases would be the U.S. Depart-
ment of the Interior). This would include both those lands directly
owned by the Federal Government as well as other lands wherein there is
a significant federal interest (e.g., Indian reservations). In such
cases, acquisition of right-of-way for new transmission line
construction (or possibly even the upgrading of an existing line) would
either require a determination that the proposed line would have no
significant environmental effects or more likely, the completion of an
environmental impact statement under the National Environmental Policy
Act of 1970 (NEPA). Historically, intervenors have effectively used the
EIS process to delay or, in some cases, successfully block the acquisi-

tion of right-of-way for new transmission capacity. Such issues as the

o8 This view is sustained bv a subsequent version of the NGA

recommendations which was issued as this paper was being finalized
wherein the "arbitration" option had been changed to "mediation."
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environmental and aesthetic effects of the proposed 1ine, the health
effects of high-voltage electric power transmission, the existence of an
endangered species within the proposed right-of-wav, etc. have been
successfully invoked by intervenors in their opposition to the develop-
ment of new transmission capacity.

In addition to the generic EIS process which would be applicable to
virtually any federal agency decision relating to utility right-of-way
acquisition for new transmission capacity, there are other circumstances
in which federal jurisdiction might arise. For example, under a 1953
Executive Order, electric utilities must obtain Presidential permits for
the construction, operation, and maintenance of transmission facilities
crossing U.S. borders (i.e., with Mexico and Canada). The issuing of
such permits has been delegated to the U.S. Department of Energy which
considers the environmental and reliability effects of the proposed
transmission line addition. Any transmission line crossing a navigable
waterway would likely come under the jurisdiction of the Army Corps of
Engineers (Corps) whose concerns would include the effects of the
proposed line on navigation as well as a variety of environmental
concerns which the Corps is required to consider under various federal
statutes. The FERC has responsibility for approval of transmission
lines associated with licensed hydroelectric facilities wunder the
Federal Power Act. The FERC's jurisdiction extends to "primary lines"
that 1link a hydroelectric facility to the balance of the utility's
transmission grid.

A variety of other federal agencies could theoretically become
involved in transmission line approval as a function of the location of
the line and its ownership. Any line, for example, that is proposed by
one of the federal power marketing agencies (e.g., Bonneville Power
Administration, Western Area Power Administration, etc.) would require
both successful coﬁpletion of the EIS process noted above as well as
congressional budgetary authorization. The Department of Defense (DOD)
might also become involved in the approval process for any proposed line
crossing a major military installation or other area deemed essential to
national security by DOD. In most cases, such federal regulatory
approvals are made independently of the state regulatory oversight

discussed earlier in this section.
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The principal issue regarding federal transmission line jurisdic-
tion 1is whether federal certification authority (perhaps in the
Department of Energy or the FERC) is essential to assure full and fair
consideration of proposals for high-voltage facilities having high value
to the region but marginal value to some of the states or localitijes
through which they must pass. As of this writing, the states have
failed to agree on any reasonable alternative that will assure that

decisions with respect to such proposals will fairly balance national,

regional, and local concerns.

Uncertainty Concerning State Versus
Federal Jurisdiction of Coordination
and Transmission Rates and Services

FERC rate regulatory authority is limited to rates for sales at
wholesale for resale and transmission in interstate commerce by
utilities subject to its jUrisdiction.99 It has authoritv to order such
utilities to interconnect and to sell or exchange energy with other
utilities under some circumstances and some authority to order wheeling
service by "electric utilities"100 under more limited circumstances. It
has no authority to regulate retail rates and no authority to order
wheeling to ultimate customers. A number of state commissions have
authority under state law to regulate rates for sales to other utilities

: . . 101
for resale and rates for transmission service. In these states there

99 The Commission's rate jurisdiction under the Federal Power Act

extends to any person who owns or operates facilities for the
transmission or sale of electric energy at wholesale in interstate
commerce, except that it does not extend to "the United States, a state,
or any political subdivision of a state, or any agency, authority, or
instrumentality of one or more of the foregoing. . ." Federal Power
Act, Part II, Section 201.

100 The Public Utility Regulatory Policies Act, which amends the

Federal Power Act to provide the FERC with limited authoritv to direct
wheeling service, defines "electric utility'" as '"any person or state
agency which sells electric energy; such term includes the Tennessee

Valley Authority, but does not include any federal power marketing
agency.

101 . . , .
National Association of Regulation Commissioners, op. cit.
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may be some overlap between state and federal jurisdiction. - The
resultant uncertainty on the part of the utilities as to which authority
has jurisdiction in some circumstances may create disincentives to

engage in bulk power transfers.
Sources of Uncertainty

One source of wuncertainty relates to possible overlap. of
state/federal jurisdiction stemming from the fact that FERC jurisdiction
is limited to transactions in interstate commerce. Under the Federal
Power Act, . . . electric energy ([is] held to be transmitted in
interstate commerce if transmitted from a state and consumed at any
point outside thereof; but only insofar as such transmission takes place
within the United States."lo2 The courts have held that the test of
whether a transaction is in interstate commerce is an engineering test
of actual power flows rather than a matter of contractual arrangement.1
While some transactions are clearly in interstate commerce, others may
be problematic because of difficulties associated with tracing the paths
of particular energy flows.lo4

A second source of uncertainty relates to the authority of the FERC
to regulate nonprice terms and conditions in wheeling rate schedules.
In a 1984 decision in response to a petition for declaratory order by
Florida Power and Light Company and the Florida Public Service Commis-
gion, the FERC asserted its exclusive jurisdiction over rates for

transmission service in interstate commerce including transmission

. . 105
service ordered by a state commissiom. Several years later, another

102 Part II, Section 201(c).

103 Federal Power Commission v. Florida Power and Light Company, 404
U.S. 453 (1972).

104 See, Arkansas Electric Cooperative Corporation v. Arkansas Public
Commission, 103 S§. Ct. 1905, 1911 (1983).

105

Florida Public Service Commission, Florida Power and Light Company
et al., Declaratory Order, Docket No. EL84-27 (1984).
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petition for declaratory order was filed by Florida Power and Light
Company relating to terms and conditions in wheeling rate schedules.106
This petition was filed in response to recent rules issued by the
Florida Public Service Commission (FPSC) relating to the development of
cogeneration., Among these rules 1is a requirement that utilities
wheel QF power to other utilities in Florida, as well as proﬁide

108 The rule reqﬁires all utilities in

self-service wheeling for QFs.
Florida to file a tariff for intrastate wheeling containing charges,
terms, and other conditions applicable to wheeling QF-produced power.
The current petition requests the FERC to formally exercise its
exclusive jurisdiction over nonprice terms and conditions of jurisdic-

tional rate schedules.109

A third source of ﬁncertainty relates to the authority of a state
commission to direct a utility to provide wheeling service. This
uncertainty stems from the apparent reluctance of the FERC to clarify
the extent of the authority it has under the Federal Power Act. In its
1984 order asserting exclusive jurisdiction over rates for transmission
service 1in interstate commercé ordered by a state commission, as
described above, the FERC had the opportunity to address the issue of

110

state commission authority to order wheeling. FERC declined to

address the issue, however, since it found the issue to be bevond the

106 Florida Power and Light Company, Petition for Declaratory Order,
FERC Docket No. EL87-19-000 (March 11, 1987).

107 Florida Administrative Code, Rules 25-17.80 through 25-17.89,

108 Self-service wheeling is the wheeling of QF power from the
generating facility to a second industrial site of the QF for ultimate
consumption.

109 In a recent order (July 20, 1987) the FERC resolved this issue
finding that all terms and conditions contained in rate schedules for
transmission service in interstate commerce are subject to the inclusive
and "nondelegable" regulation of the FERC. This decision is discussed
in the accompanying paper by Robert Burns.

110 Florida Public Service Commission, Florida Power and Light Company,

op. cit.
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scope of the specific questions posed by the petitioners in their
request for a declaratory order.

The FERC has a further opportunity to address these issues in a
pending case involving Sierra Pacific Power Company (Sierra).l11 Sierra
has filed a petition for a declaratory order in response to a Nevada
Public Service Commission (NPSC) order preventing Sierra from terminat-
ing a wheeling agreement with the Bonneville Power Administration for
the delivery of power to a cooperative utility under its express terms
without prior approval of the NPSC. The FERC, as previously described,
treats a filing for termination of service as a change in an existing
rate schedule subject to the notice and review requirements of the
Commission's regulations. On May 20, 1987, the Commission issued an
order granting in part and denying in part Sierra's petition.112 Iﬁ the
order the Commission affirmed its '"exclusive jurisdiction" over
transmission service in interstate commerce. However, it did not act on
the merits of Sierra's proposed termination of the agreement with BPA
since the company had not filed a notice of termination of sefvice as
required under Commission regulations.

A fourth séurce of uncertainty related to state/federal jurisdic-
tion stems from conflicting interpretations of the authority of the FERC
to constrain the retail ratemaking jurisdiction of state commissions by
way of wholesale rate regulation. This is essentially a question of the
reach of the so-called "Narragansett Doctrine," i.e., the principlé‘that
a state may not fix retail rates in such a way that a "public utility"
is prevented from recovering costs of wholesale service at a rate

authorized by the FERC.113

111 Sierra Pacific Power Company, Petition for Declaratory Order, FERC
Docket No. EL87-16-000 (February 12, 1987).

112 39 FERC 61,176 (1987).

113 See, Jerry L. Pfeffer and William W. Lindsay, The Narragansett
Doctrine: An Emerging Issue in Federal-State FElectricity Regulation,
Occasional Paper No. 8, The National Regulatory Research Institute, The
Ohio State University (1984); The Narragansett Doctrine: A 1986 Update,
The National Regulatory Research Institute (1986).
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While the principle of the 'Narragansett Doctrine" was affirmed
recently by the U.S. Supreme Court,114 at least one avenue of exception
was left open, namely the prudence exception. According to the
Court:115

Without deciding this issue, we may assume that a particular
quantity of power procured by a utility from a particular
source could be deemed unreasonably excessive if lower-cost
power 1is available elsewhere, even though the higher-cost
power actually purchased is obtained at a FERC-approved, and
therefore reasonable, price. (Emphasis in original.)

This is consistent with the position taken by the FERC in various cases
to the effect that FERC's responsibilities in regulatory wholesale power
rates do not extend to the question of whether the purchaser has
purchased wisely or made the best deal available. It is also consistent
with the conclusions of the Pennsylvania Commonwealth Court in the case

of Pike County and Power Company v. Pennsylvania Public Utility

Commission. There the Court held that although the Commission is
precluded from passing on the propriety of the FERC rate, it may
ascertain whether the purchasing utility exercised prudence in deciding
to purchase power at the approved rate. The Court observed that whereas
FERC determines the reasonableness of a particular wholesale rate by
analyzing the supplier's costs, the state commission determines whether
it is reasonable for the buyer to purchase the power at that price in
light of other available sources.

More recently the FERC has had occasion to revise its position
relating to the prudence issue at least in cases where the transactions
involve holding company affiliates participating in a comprehensive
coordination agreement. In the AEP Generating Company case,116 the
Commission sought to determine whether a participant in the AEP System

Agreement that has become capacity deficient, is permitted under the

114
Nantahala Power and Light Company et al. v. Thornburg, Attorney

General of North Carolina et al., slip opinion No, 85-568 (1986).
115

Ibid., p. 19.

116 AEP Generating Company, Kentucky Power Company, FERC Docket Nos.
ER84-579~006 and EL86-10-001.
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agreement - to purchase its capacity shortfall from other members on a
permanent basis. The Kentucky Public Service Commission (KPSC) had
found that the purchase by Kentucky Power Company (an AFP affiliate) of
a share of the Rockport Generating Station (from other AEP affiliates)
was imprudent on the ground that it could have purchased its capacity
shortfall from other members more cheaply as deficiency capacity; the
KPSC then calculated retail rates on the assumption that the capacity
shortfall was purchased in that manner. The FERC determined that the
intersystem agreement did not permit the purchase of deficiency capacity
117

on a permanent basis. In the words of the Commission:

. + . we do not agree that the prudence inquiry of the
Kentucky Commission, culminating in its December 4, 1984,
order disallowing the cost of Rockport capacitv in KEPCO's
retail rates to the extent it exceeded the capacity equal-
ization charge under the Interconnection Agreement, was a
valid exercise of the State Commission's authority.

It is apparent that the prudence of the purchaser is considered bv
the FERC to be outside the purview of the FERC in some c¢cases; in those
cases the state commissions are presumably free to fix retail rates
which do not reflect wholesale rates accepted by the FERC. - In other
cases, however, where the buyer and seller participate in a coordination
agreement, the FERC may consider that the prudence of the purchaser is
not necessarily outside its purview. In such cases a utility is likely
to consider itself less exposed to reduction of retail rates on prudence
grounds than in the case of a pure arms-length purchase and sale.
Evidently, however, there will be many potential transactions in which
the utility will be uncertain as to its exposure to the Pike County
exception, énd such uncertainty will reduce any incentive to participate

in transactions of these sorts.

117 AEP Generating Company, Kentucky Power Company, Opinion No. 266, 38
FERC 61,243,
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Removal of Uncertainty

It requires little insight to conclude that impediments to bulk
power transfers can be reduced by removal of the uncertainties outlined
above insofar as possible. Removal of such uncertainties, however, is
more easily accomplished in some cases than in others. For example, the
issue of the FERC's authority with respect to . .terms and conditions in
rate schedules was readily resolved. Removal of uncertainty as to
whether any particular transaction is 1in interstate or intrastate
commerce may be more difficult to accomplish.

" With respect to the prudence exception to the Narragansett
Doctrine, at least three possible courses of action are available to the
Commission. The Commission could reconsider the basic proposition that
the prudence of the buyer is not to be considered (apart from at least
.some coordination arrangements) except in the context of Commission

review of the wholesale rates of the buyver. Alternativelv, the

Commission might seek to address as many factual situations as are
presented to it within a reasonably short period in an effort to reduce
uncertainty to a minimum. A third, and probably preferable, alternative
would be a policy statement developed via a ruiemaking proceeding
establishing with as much specificity as possible the circumstances
under which the Commission will consider the prudence of the buyer in

its regulation of wholesale electric rates.

Assessment of the Significance of
Regulatory Impediments to Bulk Power Transfers

Farlier sections of this paper have reviewed many of the impedi-
ments to intersystem bulk power transfers that stem from federal and
state regulation. It is important to recognize that regulation, per se,
is only one of several sources of potential impediments to bulk power
transfers and indeed may not be the most important impediment. Over the
past two decades there has been a substantial increase in the volume of
bulk power transfers and wheeling services among utilities in virtually
all regions of the U.S. This increase occurred during a period in which

the regulation of such transactions was certainly not being relaxed.
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Overall, there is little empirical evidence now available to demonstrate
that the removal or mitigation of regulatory impediments would lead to
substantial increases in economic bulk power transfers.

The closest approximation of a test of the effects of relaxing
regulatory burdens in the electric power industry has been the Southwest
Bulk Power Experiment. Under this experiment, a group of publicly- and
privately-owned utilities in the southwest were permitted to engage in
bulk power transactions at essentially unconstrained negotiated rates
without any requirement for filing of rate schedules with the FERC. 1In
exchange for this transactional flexibility, the utilities agreed to
permit use of their transmission facilities by other participants for
transmission of experimental services to the extent transmission
capability was available. The prices fixed for transmission service
were quite nominal under the experiment. Nevertheless, the reported
results of the Southwest Experiment do not provide any real evidence of
significant dincreases 1in bulk power transactions as a result of
relaxation of regulatory constraint, The limited mnature of the
experiment, however, precludes reaching any conclusion as to the effects
of regulatory relaxation under other circumstances or in broader
markets.

A more definitive test of the effect of mitigating regulatory
constraints is currently being undertaken in the context of the newly-
formed Western Systems Power Pool (WSPP). 1In its order authorizing this
two-year experiment, the Commission made clear its interest in assuring
that appropriate data are collected during the course of the experiment
to permit objective evaluation of the effects of a relaxed regulatory
environment on the volume of transactions. 1If such data are collected,
it should provide some basis for making a more definitive assessment of
the effect of deregulation of certain types of bulk power transactions
on the level of transactions that are actually consummated.

Apart from siting and licensing problems, there is little consensus
concerning the relative significance of individual impediments to bulk
power transfers., Indeed, there is little agreement as to whether some
of the regulatory practices noted earlier constitute impediments at all.

Utility representatives tend to emphasize burdensome filing

requirements and the ability of the FERC to modify voluntarily-
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negotiated coordination and transmission service agreements as among the
more significant impediments to interregional transfers. As suggested
above, the timing and flexibility problems created by filing require-
ments can be substantially mitigated by use of preapproved ceiling rates
subject to minimal subsequent reporting requirements together with a
procedure for telephonic approval by appropriate FERC staff. The
disincentives stemming from the FERC's termination of service procedures
can be removed by a revision of the Commission's regulations exempting
coordination and transmission services from the requirement for filing
of a notice of termination where the termination date is contained in a
rate schedule in the form of a signed contract. The problem of
uncertainty stemming from the authority of the FERC to modify a filed
rate schedule can be dealt with by several means. As suggested above,
an important first step would be revision of the Commission's regu-
lations to permit withdrawal of a voluntarily filed rate schedule (or
rate schedule change) within a reasonable period following suspension by
the Commission.

“Wholesale customers, on the other hand, tend to emphasize FERC's
insistence on the roll-in of total embedded transmission costs in fixing
firm wheeling rates as well as the inability of wheeling customers to
obtain joint rates (except in limited circumstances) as among the more
important regulatory impediments.118 The Commission's policy of
“insistence on the use of rolled-in embedded costs in fixing practically
“all firm wheeling rates should be reconsidered, perhaps in the context
of a rulemaking proceeding. The Commission should also consider
exploring the dissue of rates for firm transmission over multiple
systems, perhaps in the context of a more extensive examination of the

role of embedded costs and marginal costs in the  development of

transmission rates.

118 . .. sq s .
Wholesale customers, of course, emphasize their inability to obtain

access to wheeling service as perhaps the most important factor limiting
the volume of power transfers via wheeling. To the extent that this is
a significant dimpediment, it 1is largely beyond the capability of the
regulatory agencies to correct, and therefore probably better
characterized as a legal impediment.
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role of embedded costs and marginal costs in the development of
transmission rates.

There is general agreement among utilities, wholesale customers and
others that siting and licensing problems are among the most significant
barriers to expanded bulk power transfers. Indeed, if at least some of
the other impediments to bulk power are removed, and experiments such as
the WSPP are successful in stimulating a much larger volume of intersys-
tem bulk power transfers, the resultant need for additional transmission
facilities may only serve to emphasize the true dimension of siting and
licensing problems as an impediment to such transfers. As noted in our
discussion of the NGA Task Force efforts, however, it may be difficult
to achieve a consensus on the best means of mitigating these problems.
The proposal for a multistate arbitration process to address the problem
of regional transmission line certification emphasizes the reluctance of
some states to yield authority over such matters. In light of this,
creation of a federal certification process should be given serious
consideration (perhaps vesting such authority in the FERC) as a means of
dealing with proposals for regional EHV tramsmission projects. In the
absence of such authority the economic and reliability benefits of some
such projects may prove difficult, if not impossible, to obtain for the

benefit of consumers of electricity.
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ECONOMIC IMPEDIMENTS
TO
PONER TRANSFER

Fred C. Schweppe, Consultant
Meta Systems Inc.
Cambridge, MA

Introduction and Summary

Introduction

Two classes of power transfer on an electric power network are:

o Wheeling

o Simultaneous buying and selling between utilities.

This paper concentrates on wheeling. Webster's Third New International
Dictionary (1969) has many definitions of the word "wheel”, the last one is:

o To convey or transmit electric power through or over transmission

lines

This paper discusses economic impediments to wheeling from a regulatory
commission point-of-view. Emphasis is on understanding the issues and

available options.

Assumptions

The relationships between the buyer, seller, wheeling utility, and
regulatory commission assumed in this paper are:

o) Voluntary Wheeling: The wheeling utility can decide whether or
not to wheel.

o) Regulated Wheeling: The wheeling rates and conditions imposed by
a wheeling utility are under the jurisdiction of a regulatory
commission.

o - Voluntary Buying and Selling: The buyer and seller are free to

make any arrangements between them; even if either or both are
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under the jurisdiction of a regulatory commission.

The question of whether any wheeling utility profits should benefit the
wheeling utility's stockholders or customers is not addressed in this paper.
The question of whether federal or state regulatory commissions should
regulate wheeling rates is also not addressed in this paper.
Goal of Regulatory Commission

The assumed goal of a regulatory commission is to help establish a
relationship between the buyer, seller and wheeling utility which contains:

o) Economic impediments which discourage undesirable wheeling.

o) No economic impediments which discourage desirable wheeling.
The definitions of desirable and undesirable wheeling involve overall
production efficiency and recovery of the wheeling utility's costs.
Three Key Issues

The three key issues facing a regulatory commission who has to

determine a wheeling policy are:

e} Issue I: What costs should be covered by the wheeling utility?

o} Issue II: How should the profits (economic rents) of wheeling be
shared?

o} Issue III: What rate structure should be used?

All three involve policy questions (political and social concerns) as well

as. technical issues.

Outline of Paper

The three key issues are discussed separately in Sections 3, 4, and 5.
Section 2 provides background material by discussing the various types of
wheeling and some of the basics which have to be understood before the
overall problem can be addressed.

Section 6 contains a summary discussion.

Three appendices are provided. Reading these appendices is not
essential but they furnish more background. Appendices A and B summarize
aspects of power system analysis, control and operation which can impact
wheeling discussions. Appendix C summarizes a theory for computing marginal

cost based wheeling rates and long-term contracts.
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SUMMARY

Wheeling is a mongrel concept that results when deregulation-
competition type principles are mated to the structure of a publicly
regulated, privately owned utility. As a result, wheeling presents a major
challenge to regulatory commissions by requiring difficult policy decisions.
This paper defines such policy issues related to economic impediments to
wheeling. Recommendations are provided for some, but not all issues.

The paper provides background on concepts such as

o Money Wheeling: Money changes hands without effecting the

generation pattern or network flows.

0 Simultaneous Buying and Selling: There is no physical difference

between wheeling and a utility simultaneously buying and selling.

o Relationship Between Buyer, Seller and Wheeling Utility:  The

existence of an "obligation to serve" can have a major impact on
the wheeling rates to be charged.

The goal of a regulatory commission is to foster economic conditions
which encourage desirable wheeling while discouraging undesirable wheeling.
The paper defines "Desirable Wheeling"” and "Undesirable Wheeling" in terms
of both economic efficiency (as measured by overall production costs) and
whether the wheeling revenues cover the wheeling utility's costs.
Unfortunately some types of wheeling cannot be classified as being either
desirable or undesirable. Furthermore the goal cannot be completely
achieved primarily because of the effects of revenue reconciliation
associated with embedded capital costs.

The three key policy issues discussed here are:

Issue I  What Costs Should be Recovered by the Wheeling Revenues?

Issue II How Should the Profits of Wheeling be Shared?

Issue III What Rate Structure Should be Used?

Relative to Issue I, it is assumed that network capital costs and
changes in the operating costs of the wheeling utility will always be
recovered. However capital costs associated with generation require a

regulatory policy decision. This paper recommends that the capital costs of
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generation be included in wheeling revenues if the wheeling utility has an
obligation to serve (by selling to or buying from) either of the two parties
for whom the wheeling is being done. This recommendation can have a major
impact on the wheeling rates. This paper also recommends that a utility who
builds a new transmission line primarily for wheeling be given a financial
incentive to compensate the utility for the risks associated with possible
non-recovery of their capital investment.

Relative to Issue II, the amount (if any) a wheeling utility ({(and hence
its own customers) should share in the profits resulting from wheeling
depends entirely on the regulatory goals. Since the decision can definitely
effect the wheeling utility's willingness to wheel, this paper recommends
that some profit sharing be allowed.

Relative to Issue III, this paper recommends that a self-consistent
menu of marginal cost based wheeling rates be established, ranging from
those that vary each hour to long term contracts involving both actual
wheeling and the right to wheel. This paper recommends that an additional
term be added to achieve revenue reconciliation (i.e. recovery of embedded
capital costs) even though the revenue reconciliation term can, under

certain circumstances, prevent desirable wheeling from occurring.

What is Wheeling?

Webster's definition of wheeling is not complete enough to provide a
sufficient basis for a fully rational discussion. Wheeling is a term that

means different things to different people. It has different meanings in

different contexts.

Four Types of Wheeling

There are many different types of wheeling depending upon the
relationships between the buyer, the seller and the wheeling utility. The
four types explicitly discussed in this paper are:

o Type I1: Reg&lated Utility to Regulated Utility: This 1is the most

common form occurring in the United States today.
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o Type II: Regulated Utility to Private User or Requirements Customer:

Here a requirements customer or a private user such as an industrial

customer purchases energy from a regulated utility that does not

service the customer's geographic location.

o Type III: Private Generator to Regulated Utility: This is reverse of

the above case where a private generator sells to a regulated utility

whose service territory does not cover the geographic location of the
generator.

o Type IV: Private Generator to Private User: It is assumed here that

both the private generator and the private user are located in a single

utility's service territory.

There are, of course, other possible types such as a private generator in
one utility wanting to sell to a private user in a different utility but the
above four are sufficient to cover the needs of this paper. In all four
cases, the wheeling utility is assumed to be a regulated, investor-owned
utility with its own generation and transmission system. However most of
the ideas apply, with:at most minor modifications, to other types of
.wheeling utilities such as a government owned generation-transmission or
pure transmission utility.

The four types have different relationships between the wheeling
utility and the buyer and seller in terms of "obligation to serve" (by
either providing or buying energy). This relationship determines the types
of capital costs the wheeling utility should be allowed to recover (Issue

I), as will be discussed in more detail in Section 3.

Money Wheeling Versus Energy Wheeling

It is often assumed that wheeling involves changes in energy flows over
a transmission system and/or in the generation patterns. However, this
assumption is not always true. There is a possibility of "wheeling money"
wherein funds change hands even though there is no physical impact on either
generation patterns or transmission flows. As one example, consider Type IV
wheeling (private generator to private user). Assume (as will often be the

case) that the private generation level is independent of whether selling
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directly to the utility or to the private user, and similarly that the
private usage level 1is independent of whether buying from the utility or
from the private generator. Then the wheeling has absolutely no physical
effect. Money is being wheeled; energy is not being wheeled. Similar
situations can occur in a large power pool with central dispatch. Wheeling
arrangements within such a pool between utilities (Type I) or utilities and
private users, requirements customers, or generators (Types II and III)
often effect only money transfer; there is no change in generation patterns
or transmission flows.

Money wheeling is one of the reasons Issue II (who shares the profits

of wheeling) has to be addressed by regulatory commissions. This will be
discussed in more detail in Section 4.

Wheeling Versus Simultaneous Buying and Selling

Consider the simple case of three utilities where the buying utility
(Utility B) 'is connected to the "wheeling" utility (Utility W) which is
connected to the selling utility (Utility S) where Utilities B and S are not
directly connected. Assume Utility S is exporting 500 MW while Utility B is

“importing 500 MW. This situation could occur in one of two ways:
0 Utilities B and S have made an arrangement and Utility W is wheeling

500 MW.

o Utility S is selling 500 MW to Utility W while simultaneously,

Utility W is selling 500 MW to Utility B.

This example illustrates, that physically, there is no way to distinguish
between wheeling and simultaneous buying and selling. The difference lies
in how the transactions were evolved and who gets how much money (Issue II).
In this paper the term "wheeling" 1is used to denote situations where the
buyer and seller have negotiated among themselves and the wheeling utility
is charging a rate for the wheeling service.

Economic impediments to simultaneous buying and selling between
utilities are not explicitly considered in this paper as most non-technical

impediments to such wheeling are regulatory or institutional in nature.
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Wheeling: A Requlatory Mongrel

Wheeling presents major challenges to regulatory commissions because it
is a "mongrel" concept resulting from mating two inherently different
economic concepts; an ideal world of regulated utilities and a deregulated-
competitive marketplace. Wheeling would not exist at either extreme.

In an "ideal" regulated utility world, there would be no utility to
utility wheeling (Type I). All utilities would simultaneously negotiate the
best possible buy-sell agreements with their immediate neighbors and would
operate as if there was a single "centralized pool dispatch" (see Appendix B
for discussions on economic dispatch, unit commitment, etc.). In the “"real"
world, such optimum operation is rarely achieved for a variety of
institutional and other regulatory related reasons. Utility to utility
wheeling hopefully encourages a closer approximation to the ideal.

In an "ideal" regulated utility world, wheeling involving private users
or generators (Types II, III, IV) would not exist. The customers would all
buy their energy from the regulated utility or sell to the utility under
rates determined by the regulatory agency. Wheeling involving private
parties introduces competition between the utility and private parties.

There are many possible scenarios for deregulation of the electric
power system but under at least one "pure form of deregulation®, Wheeling
again would not exist. A regulated transmission distribution (T&D) utility
would be combined with private, deregulated generators and users. There
would be no wheeling because the private generators would sell their energy
to the regulated T&D company while the private users would buy their energy
from the regulated T&D company, both at prices determined by an open
marketplace.

Wheeling 1s receiving a lot of attention because of a desire to
introduce some competition into the electric marketplace without giving up
its basic regulated structure; i.e. partial deregulation. Its mongrel
nature does not imply that wheeling is a bad concept. After all, the
offspring of a mating of regulated and deregulated concepts could be
healthier than any pure breed. The key point is that attempts to combine
regulation and competition results in difficult regulatory challenges.
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Desirable Versus Undesirable Wheeling

The goal of a regulatory commission is to take actions which remove
unnecessary economic impediments to "desirable" wheeling while
simultaneously discouraging "undesirable" wheeling. Unfortunately, the
definition of desirable and undesirable is not trivial.

Since wheeling is a mongrel offspring of regulation and competition,
there are several, sometimes conflicting criteria to be considered such as

o Overall Economic Efficiency

0 Recovery of Wheeling Utility's Costs

In an ideal world, economic efficiency would be measured in terms of
social welfare, i.e., benefits of use minus cost of supply. However for
this paper, economic efficiency is defined in terms of production efficiency
where

o Production Efficiency: Production efficiency is improved 1f the

overall generation pattern is changed such that the overall demand is

met at a lower production cost.

The definitions of desirable and undesirable wheeling used in this
paper are

o Desirable Wheeling: Increases overall production efficiency, subject

to constraint that wheeling utility at least recovers its costs.

o Undesirable Wheeling: Either decreases overall production efficiency

or does not satisfy the constraint that the wheeling utility recovers

its costs.
These definitions are not "complete" as some types of wheeling cannot be
classified as being either desirable or undesirable. One example 1is money
wheeling which does not change either efficiency or costs.

It is important to note that undesirable wheeling (as defined) may be
"desired" by the buyer and seller. For example, consider Type II wheeling
where the buyer is a private user in the wheeling utility's service

territory and the seller is another utility. Assume
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Marginal Operating Costs

Selling Utility 6 cents/kWh
Wheeling Utility : 5 cents/kWh

Wheeling Utility Sells to Private Buyer at 10 cents/kWH (because
of revenue reconciliation).
In this case the selling utility and the private buyer would be willing to
deal, at say 8 cents/kWH, but such a transaction would be undesirable as
overall production efficiency decreases.

What Costs Should Be Recovered?

The first policy issue (Issue I) facing a regulatory commission is to
determine which of the utility's costs should be recovered by the revenues
that the utility receives for wheeling. Three major cost categories are:

o Operating Costs '

o Network Capital Costs

‘ o Generation Capital Costs
A related issue is whether capital costs should cover past embedded costs,
future costs, or some combination thzreof.

Operating Costs

Almost everyone agrees that a wheeling utility should receive revenues
which cover the impact of the wheeling on its operating costs. These costs
can be divided into three categories:

o Losses: Transmission of electric energy always involves losses.

O  Generation Redispatch: The existence of wheeling can force the

wheeling utility to redispatch its generation to maintain acceptable

line flows, bus voltage magnitudes, spinning reserves, etc.

o Transactions Costs: A wheeling utility incurs metering, billing,

communication, computation, etc. costs necessary to take care of the

transactions associated with wheeling.

The losses and redispatch costs can actually be positive or negative.
For example, wheeling can reduce the losses on the wheeling utility's system

or allow it to redispatch generation in a more economical fashion. Hence
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the revenue to be recovered could be negative (this is discussed further in

Section 5 on rate structures).

Capital Costs: Embedded Versus Future

As discussed in Section 2, wheeling (especially involving private users
and/or generators) is a regulation-competition mongrel. However this paper
assumes that the basic regulated philosophy still applies so that the
utility should receive revenues which recover its capital costs (as well as
operating costs).

There is still the policy issue that has to be answered by the
regulatory commission of whether these capital costs should be embedded
costs, future costs or some combination thereof. From a theoretical point
of view, the use of future capital costs can be appealing. However, the
calculation of future capital costs requires the use of forecasts of future
load growth, cost of capital, availability of fuel, environmental standards,
new technology, etc. A basic rule which has been repeatedly proven to be
true in the past is:

o The Forecast is Always Wrong!

Given this rule, the recommendation of this paper 1s to include only

embedded capital costs in the revenue to be recovered.

Network Capital Costs

Embedded network capital costs associated with transmission 1lines,
transformers, switches, circuit breakers, variable reactance, etc. are
relatively easy to evaluate. The question of how to recover them through
the rate structure is discussed in Section 5.

- A more delicate and elusive capital cost associated with the network is
the var support provided by the generators (needed because of the nature of
ac power transmission). It is a difficult task to separate the total
capital costs of a generator into those associated with real power and those
associated with var (reactive power) support. There are ways this problem

can be addressed but they are too technical to be discussed here.
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Generation Capital

The question of whether
with generation of real power)
a difficult regulatory policy
between the wheeling utility

concept of obligation to serve.

decision.

or not generation capital costs (associated

should be recovered from wheeling revenues is

The key issue is the relationship

The approach recommended by this paper is:

and the buyer and seller relative to the

o If the wheeling utility has an obligation to serve either the buyer

or the seller,

(by inclusion in

reconciliation term discussed in Section 5).

Relative to the four types of wheeling definitions in Section 2

11:

III:

Iv:

Wheeling Utility

then embedded generation capital costs should be
recovered from the wheeling revenues

the revenue

Type - Has Obligation to Serve
Utility to Neither
Utility
Utility to Private User

Private User

Private Generator
to Utility

Private Generator

Private Generator

to Private User

Both

More discussion on this classification is given in Appendix C.

The inclusion of generation revenue reconciliation can have a major

impact on wheeling revenues.

Therefore, since the obligation to serve can

have a major impact, some private generators or users might want to renounce

their "obligation to be served".

discussions are beyond the scope of this paper.
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Fear of Future Costs, Risks, Uncertainty

A utility might not want to enter into a particular wheeling
arrangement even if all its costs were recovered (even with a profit as will
be discussed further in Section 4). The utility might fear the arrangement
would result in future costs that would not be recovered. As one example,
the utility might fear that a simple wheeling arrangement with low
transactions costs might establish a precedent that would require the
utility to enter into many complex wheeling arrangements whose transactions
costs would not be recovered.

As another example, a utility might fear that accepting wheeling would
impose a new type of "obligation to serve" wherein the utility is forced to
build new transmission facilities primarily to wheel energy. Such
construction would have associated risks resulting from the possibility of
the anticipated "wheeling sales" either not materializing or disappearing
before the capital investment was recovered.

~In an‘ideal world where the utility completely trusted its regulators
to allow récovéry‘of all prudent costs, such fears would be groundless.
Héwever, in today's world, this fear of potential future costs that would
not be recovered cannot be ignored.

Récommendation

A necessary cendition for a utility to voluntarily wheel energy is that
the utility believes that at least its wheeling costs are being recovered.
Wheeling revenues should:

o) Ensure recovery of operating costs and network capital costs.

o} Ensure the recovery of embedded generation capital costs for

private buyers and sellers whom the utility has an obligation
to serve.

o) Provide a financial incentive to compensate a utility for the

risks associated with building a new transmission line

primarily to accommodate wheeling.
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Who Should Share the Profits?

A buyer and a seller want a utility to wheel energy for them
because there is a profit to be made by the buyer and seller. In many
cases, the wheeling utility will want to share in these profits.

As a first example, consider Type I wheeling (utility to utility) where

_ Marginal Operation Cost
Buying Utility 6 cents/kWH

Wheeling Utility 5 cents/kWH
Selling Utility 4 cents/kwH

If the wheeling costs are much less than 1 cent/kWH, the buyer and seller
utilities can make a profit from a wheeling transaction. However, the
wheeling utility would préfer to share in the profit by simultaneously
buying (from the seller utility at say 4.1 cents) and selling (to the buyer
utility at say 5.9 cents/kWH) . Similar situations arise in the other three
types of wheeling.

~ As a second example, consider money wheeling (as defined in Section 2).
The wheeling utility would obviously want to get a share of the money being
exchanged. _

This "who gets the profits" can pose a regulatory dilemma if‘the
regulatory commission is forced to decide. If in the above utility-to-
utility example, the wheeling utility gets all the profits, the buyer and
seller utilities would not bother. If the wheeling utility got none of the
profits, it could decide not to wheel.

One possible approach is for the regulatory commission to choose some
criterion. Two extreme bases are to:

0 Maximize Wheeling: Allow wheeling utility just enough profit to

make it want to wheel A
o Maximize Bénefit to Wheeling Utility: Allow buyer and seller just
enough profit to make them deal
The existence of wheeling across state lines and multiple state regulatory

commissions can complicate the problem. A given regulatory commission might
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want to maximize wheeling for transactions within its own state but maximize
benefits for the wheeling utility if the buyer and seller are in a different
states. '

It is impottant to note that the profit sharing issue is not addressed
by the definition of desirable and undesirable wheeling given in Section 2.
In the above three utility example, desirable wheeling occurs if the selling
utility (with marginal costs of 4 cents/kWH) increases its generation, while
the buying utility (with marginal costs of 6 cents/kwﬂ) decreases its

generation. This can occur in many ways.

Lost Opportunities

A variation on the profit sharing issue is the case where a utility
does not want to wheel because such wheeling would prevent the utility from
entering into some other profitable transactions. For example, if a
wheeling transaction put a set of transmission lines at their limits, the
utility might not be able to sell its excess generation capacity to any
otherwise willing buyer.

This "lost opportunity" impediment can be very real with many present
day types of wheeling rates. However its tends to go away if the marginal

cost based wheeling rate structure recommended in Section 5 is adopted.

Recommendation

The wheeling utility should be allowed to share in the profits. No
recommendations on the formulae to be used are provided. As noted earlier,
the issue of how such profits should be divided between the utility's

stockholders and customers is not addressed in this paper.

What Rate Structure Should Be Used?

The third basic issue facing a regulatory commission is to specify a
structure for the wheeling rates. The basic criterion is that the wheeling

rates should encourage desirable wheeling and discourage undesirable
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wheeling where desirable and undesirable are defined (in Section 2) in terms
of utility cost recovery and overall production efficiency.

In order for whegling to take place, the buyer and seller must decide
that it is to their economic advahtage and the wheeling utility must agree
to wheel. If the profit sharing issue is ignored, the wheeling utility will
agree if its costs are covered. This can be done in many ways. However,
the rate structure should also "send the correct price signal™ to the buyer
and - seller so their decisions will tend to improve overall production
efficiency. The best way to do this is to use wheeling rates that are based
on the marginal wheeling costs of the wheeling utility.

The discussion of wheeling rate structures will defer addressing the
effects of profit sharing (Issue II) until the end.

The discussions of this section are based on a theory of marginal cost

based wheeling transactions that is summarized in more detail in Appendix C.

Marginal Cost of Wheeling

The marginal cost of wheeling to the wheeling utility is given by

Marginal = Change In Wheeling Utility Costs (cents/kWH)
Wheeling Cost Small Change In Amount Wheeled Eq. (1)

The calculation of the marginal wheeling costs of Egq. 1 is a non-
trivial task because of the nature of power system behavior. As discussed
in Appendix A, an "AC load flow" (or an approximation therefore) is required
to evaluate the effects of Kirchoff's laws which determine the flows in the
network. As discussed in Appendix B, the marginal costs at a given hour can
depend on other hours because of "unit commitment". Also as discussed in
Appendix B, it 1s necessary to impose constraints related to system
security. However, even though the evaluation of Eg. 1 can fequire a lot of
calculations, the necessary computer programs are standard tools used by
power system engineers both in operation and planning. Thetefore for this
discussion, it is assumed that Eg. (1) can be evaluated.

When Eg. 1 is evaluated subject to system security constraints, the
result is
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Marginal arginal Marginal Quality
Wheeling ={ Fuel X Change In} + of Eq. (2)
Cost Costs Losses Supply

The marginal fuel costs and changes in losses are those of the wheeling
utility. The "quality of supply“ term is the result of system security
constraints. It enters, for example, if a transmission line within the
wheeling utility at its load carrying limits.

The marginal wheeling costs of Egs. 1 and 2 may be positive or
negative. They could be negative if, for example, the wheeling causes the
losses of the wheeling utility to decrease. However, because of the
marginal nature of the wheeling costs, the utility does not lose money as
the total change in its costs is never negative, even 1if Eg. 1 yields a

negative number.

Revenue Reconciliation

The discussion in Section 2 on costs included both operating costs and
- embedded capital costs. However, embedded capital costs have no effect on
the marginal wheeling costs of Egq. 1. Thus if the decision (made on Issue
II) is to include revenue reconciliation based on embedded capital costs,
something else has to be done.

There are theoretical ways to achieve revenue reconciliation which
enable the use of Eg. 1 without modification, such as the use of revolving
funds or surcharges-refunds. Unfortunately, such approaches have many
practical difficulties which seem to rule out their real world use. The
most practical way to achieve revenue reconciliation is to add an additional
"revenue reconciliation term" to Eq. 2. This revenue reconciliation term
can be positive or negative depending on whether marginal cost pricing leads

to over or under recovery of capital costs.

Impact of Revenue Reconciliation Term

The addition of a revenue reconciliation term to the marginal wheeling
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cost of Eg. 1 greatly complicates the "life of a regulatory commission" for
two major reasons:

o) It introduces a difference between the four types of wheeling
(utility to utility, etc.) and forces a close look at the
obligation-to-serve concept.

o) It yields wheeling rates that do not always encourage an increase
in production efficiency.

The following discussions address the second reason.
To illustrate the problem, consider a case where Eq. 1 yields
Marginal Wheeling
= 1 cent/kWH
Cost

The revenue reconciliation term can be either positive or negative so
consider the:two‘cases,"where because of revenue reconciliation

“Wheeling Rate = 2 cents/kWH (Revenue reconciliation of

+ 1 cent/kwH)
or '
= 0.5 cents/kWH (Revenue reconciliation of
‘ - 0.5 cent/kWH)

Assume the buyer and éeller are both utilities (Type I wheeling) with
' marginal fuel costs of
6 cents/kKWH
4 cents/kWH

Buyer
Seller
If the wheeling rate is the marginal wheeling cost of 1 cent/kwWH, the buyer

[

and seller are encou-aged to make a deal which would both increase overall
production efficiency and cover the wheeling utility operating costs; i.e.,
desirable wheeling would occur. If the wheeling rate is 2 cents/kWH, there
is no incentive for the buyer and seller to deal even though such a deal
would improve overall production efficiency. If the wheeling rate is 0.5
cents/kWH, the buyer and seller are encouraged to deal even though the
wheeling utility's actual operating costs may not be covered.

This basic problem is a direct result of the mongrel nature of the
wheeling concept. Regulation implies recovery of capital costs and this is
not always consistent with the desire for competition to encourage overall

production efficiency. The existence of this problem by no means
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invalidates either the concept of wheeling or the use of marginal cost based
wheeling rates as the combination can yield (under appropriate conditions) a

major improvement over today's system.

What Class of Transactions Should Be Encouraged?

The marginal wheeling cost of Eg. 1 can vary each hour depending on the
internal load, network condition and generation availability within the
wheeling utility. This, however, does not mean the actual wheeling rates
should vary accordingly. The effects of transaction costs have to be
considered. There are two types of transaction costs:

o) The billing, metering, etc. costs of the wheeling utility

o  The negotiation, billing, etc. costs of the buyer and seller
As discussed in Section 3, the wheeling utility's transaction costs are
assumed to be covered by the.wheeling rates.

High transaction costs (either of buyer-seller or wheeling utility) can
discourage desirable wheeling from occurring. However, unlike revenue
reconciliation effects which impose a fundamental problem, the transaction
cost effect can be at least partly handled. The basic idea is to design a
set of wheeling transactions that are based onvthe marginal wheeling costs
but have lower transaction costs and/or better meet the needs of the buyer
and seller.

Four examples of possible wheeling transactions are:

o 1 Hour Update: Rate is specified at beginning of each hour

depending on‘forecasts of marginal wheeling costs for the next
hour .

o 24 Hour Update: Rates vary each hour but are posted 24 hours in
advance depending on forecasted costs.

o Interruptibles: A flat rate is specified months or a year in
advance with specified conditions under which the wheeling utility
can inﬁerrupt the wheeling.

e} Iong Term Contracts: Fixed rate contracts involving a fixed amount
of wheeling energy which can cover times ranging from days to

multiple years in the future. These contracts can be written in
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terms of either actual wheeled energy or the right to have a
specific amount of energy wheeled if desired.
These long term contracts could lead to a "futures market" in wheeling
rights. A wheeling utility could offer a menu of different types of

transactions.

Impact of Profit Sharing

If the regulatory commission decides to allow the wheeling utility to
share in any profits realized from wheeling, a suitable mechanism has to be
designed. Unfortunately, as with most aspects of wheeling, there is no
ideal apprbach. .

A simple mechanism is to modify the wheeling rate by adding a constant
"profit sharing term" to the marginal operating cost and revenue
reconciliation terms. This, however, could have the effect of discouraging
some types of desirable wheeling. For example, if a constant profit of 0.5
.cents/kWH for the utility is V

total available profit is less than 0.5 cents/kWH would not occur.

wed, buyer seller transactions where the

A second mechanism would be to have the wheeling utility share in a
fixed percentage of the profits. This, however, introduces many
administrative problems as the buyer and seller are required to state
accurately what the value of electricity really is to them. Such a
percentage procedure forms the basis for the "split the difference" rule
used in regulated utility to regulated utility economy transactions but its
general applicability to all four types of wheeling is questionable.

A third mechanism is for the regulatory commission to allow the buyer-
seller and wheeling utility to negotiate between themselves to determine the
profit shares. This negotiation approach has many advantages for wheeling
transactions involving a large amount of energy. However, it could become
very unwieldy for multiple wheeling involving small buyers and sellers.

A fourth mechanism 1s to include a profit component to the revenue

recovery term used in the revenue reconciliation calculations.
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Recommendations

A self-consistent menu of marginal cost based wheeling rates ranging
from those that vary each hour to long term contracts should be established.
The marginal cost based wheeling rates should include a revenue

reconciliation component and a profit sharing term.

The Regulatory Dilemma: A Summary

This paper addresses economic impediments to wheeling. A basic premise
is that, for voluntary wheeling, there are no economic impediments if the
wheeling utility is allowed to recover sufficient revenues. This turns the
-problem into one of specifying wheeling rates which encourage desirable
wheeling and discourage undesirable wheeling, as defined in terms of overall
production efficiency and recovery of the wheeling utility's costs.

- The basic regulatoryvdilemma is that there is no way to completely
achieve the goal. Wheeling is a mongrel offspring of two different
concepts, regulation and competition. The two major problems are

o} Inclusion of revenue reconciliation (recovery of embedded capital

costs) can lead to decreases in overall production efficiency

o There is no "best" way to share the profits.

The problem is complicated by the existence of many different types of
wheeling. The previous sections provided some explicit (and some not so
explicit) recommendations on the issues of cost recovery, profit sharing,
and wheeling rate structures.

A recommended approach to addressing the basic overall regulatory
dilemma is to establish a "wheeling forum" wherein all interested parties
(utilities and representatives of potential private buyers and sellers)
could meet and exchange views and positions. The first phasé of the forum
would involve presentations and discussions of the ideas expressed in this
paper. The goal of the first phase is to make sure everyone (hopefully)
understands what the issues really are and what options are available. The

second (and controversial) phase of the forum would allow each party to
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express‘their opinions on how the regulatory commission should resolve its
basic dilemma. It is unlikely that a complete consensus would result.
However, the degree of unhappiness over the final regulatory decisions
should be reduced if everyone understands the nature of the problems and has
had a chance to argque for her/his own position.

The fact that there are no simple regulatory answers does not make
wheeling a bad concept. On the contrary, it can be very desirable
compromise between "old time regulation" which may be dying and complete
deregulation which is fraught with uncertainties. However, under wheeling,
the regulators will really have "to earn their pay" and make arbitrary
decisions which will make someone unhappy .
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THREE CASE STUDIES OF

IMPEDIMENTS TO POWER TRANSFERS

By Casazza, Schultz & Associates, Inc,
Arlington, Virginia

Three case studies were performed as part of the report on Non-Technical
Impediments to Power Transfers, to illustrate the range of impediments that

exist in specific situations.,

Summary of the Cases

The following cases were studied:

The Washington Loop case concerns the delays in completing the last

section of a 500-kV transmission loop around Washington, D.C. The target
completion date was late 1980. The utility now expects completion in 1994,
and even this is not certain. The need for the last section of the line and
the choice of its route were discussed very thoroughly at hearings before the
Maryland Public Service Commission, which eventually agreed to the need for
the line and chose a routing. However, the parties opposed to the
construction and/or the siting of the line have been able to delay it through
a lengthy series of legal maneuvers, particularly appeals to the court system.
At this time, the utility, having won the appeals to the Commission and the
courts, 1s preparing to request zoning special exceptions and variances at the
county level. This may involve further litigation and delays.

The Stauffer Chemical Company case is a conflict about the use of

wheeling rights to enable an industrial customer of a regulated utility to buy
cheaper power from a competing municipal utility. The St. Gabriel plant of

the Stauffer Chemical Company is located a few miles outside the city of
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Plaquemine, Louisiana, but not in that city's electric service territory.
Formerly a customer of Gulf States Utilities (GSU), Stauffer arranged to buy
power at a lower cost from Plaquemine, which in turn bought it from the City
of Lafayette. Plaquemine designated the Stauffer plant as one of its own
connection points, and GSU was requested to wheel the power from Lafayette to
this new connection point. GSU has an agreement with Lafayette which requires
GSU to wheel power from Lafayette to other utilities such as Plaquemine. GSU
originally refused to wheel the power, referring to Plaquemine's involvement
as a sham designed to make GSU wheel power from Lafayette to an industrial
user, which GSU is not required to do. The wheeling service is presently
being provided under a consent preliminary injunction.

The Wisconsin Wheeling case concerns a municipal joint action agency's

attempts to obtain firm and long-term wheeling rights from a large investor-
owned utility. Wisconegin Public Power Inc. System (WPPI) is a joint action
agency of municipal utilities in Wisconsin. It has been trying to obtain firm
wheeling of power from sources west of Wisconsin, on lines owned by Northern
States Power Company (NSP). While NSP has been wheeling economy power for
WPPI, it has declined to provide firm wheeling or make long-term commitments
to wheel, NSP claims that it cannot do so because of limitations on the firm
transfer capability of its transmission system. There have also been disputes
about Wheeling rates charged by NSP, although the parties have come to an
agreement. The owner of the line, NSP, bases its refusal to provide firm or
long-range wheeling to WPPI on technical studies and on well-established rules
of power system planning. WPPI, however, is not convinced. Suspicions arise
from a lengthy history of disputes, perceived neglect, and misunderstandings,
some of which are rcoted in different forms of ownership and perhaps in the
lack of technical staff by WPPI. One particular instance of the technical-
institutional interface problems is the potential for honest disagreements
about the proper criteria for planning and operating a power system. The long

range firm wheeling service requested is not being provided.
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Conclusions

The following conclusions have been drawn from the case studies:

(o]

Even technical impediments to power transfers ultimately have non-
technical causes; conversely, many non-technical impediments are
almost inseparable from important technical issues.

A small number of determined individuals, given sufficient financial
and legal resources, can use the legal appeals system to delay
almost indefinitely the comnstruction of transmission lines.
Important issues concerning the electric power supply to a state or

region should be resolved once, and at a level appropriate to the

~area and population affected.

It is important to distinguish between those power transfers that
improve the total economy of power supply, and those which only
redistribute costs without improving the total economy. The test
for distinguishing between them is whether the physical output of
any generators are changed as a result of the power transfer.

When transmission capability is limited., the question of
transmission access is often not one of creating additional savings,
but of dividing up the savings that are available.

There is a serious conflict between the right of individual entities
to compete for power resources in the marketplace, and the needs of
regulated wutilities, with the obligation to serve within their
territory, for a stable customer base.

Decisions affecting transmission systems must take into account that
they are regional by nature. Justification of new lines and
decisions about access to existing lines affect, and are affected
by, conditions in other states in the entire region.

Loop flows are an important factor in determining the amount of
power that can safely be transferred over a transmission system.
The capacity of individual lines is only one element in determining
transfer capacities, which involve complex engineering and operating
considerations.

New competitive attitudes and practices among utilities may make it
more difficult for them to cooperate in planning a transmission

system that will optimize the overall area economy and reliability.
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Methodology

The case studies were performed in three steps, as follows:

o Selection of cases
o Interviews with involved parties
° Analysis of the cases and report preparation

The individual steps were carried out as follows:
Selection of Cases
The investigators developed a list of ten potential cases and presented

them to the National Regulatory Research Institute, which selected three. The

criteria of choice included:

o A variety of fundamental issues
o A variety of types of utilities and customers involved
o Geographical balance or, at least, a variety of locations

Once three leading contenders were picked, a check was made to determine
whether all or most of the parties would be willing to cooperate in the case
studies by participating in interviews and discussing their points of view.
In one case, one of the major parties involved decided not to participate on

the advice of its legal counsel, and an alternate case was selected.
Interviews With Involved Parties

After a brief examination of the main issues in each case, interviews
were arranged between the investigators and any party to the case that wished
to participate. Appendix A lists the parties interviewed and the specific
participants.

The ground rules for the interviews were designed to allow the maximum
frankness, by relieving the respondents' possible fear of being misquoted or
misunderstood, or of accidentally saying something that could be used against
their interests. The rules provided that:

o) No tape recorders were to be used.
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o The interviewers would write a summary of their discussions, and
submit their summaries to the respondents for any corrections or
elaborations that they felt appropriate.

o The authors would use only materials from the corrected interview
summaries and published documents.

Thie process was found to work well. In many cases, the reviews by the

respondents resulted in considerable elaborations and in providing additional

documentation.

Analysis and Report Preparation

Documents made aﬁailéble by partiés in the cases and also other materials
available to the public were examined. For each case, the various contentions
of the parties were examined. Facts, opinions, and points of view were
identified. There were few apparent contradictions as to questions of fact,
and these were resolved by identifying differences in definitioms or
conflicting opinions confused with facts. Once the facts in each case were
established,kthe underiying issues were fairly well identifiéd; Differences
of opinions and in éoints 6f view, and conflicting interests, were identified
and éxplained as the reasons for the disputes. The possible impact of the

conflicts with the interests of the community at large was examined.
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Case 1: Closing the Washington Transmission Loop

Nature of the Case

In 1972, Baltimore Gas and Electric Company (BG&E), Potomac Electric
Power Company (PEPCO), and Virginia Electric and Power Company (VEPCO) signed
an agreement to complete a loop of 500-kV transmission around the city and
suburbs of Washington, D.C., in order to relieve limitations on economic and
emergency power transfers. The original projected in-service date was
December 1976. For a variety of reasons, including a significant decrease in
the growth of demand for electricity following the oil embargo, the utilities
delayed the projected in-service date. In July 1976, PEPCO filed for a
Certificaté of Public Convenience and Necessity to construct one of the last
remaining segments necessary for completion of the loop. At that time, the
» projected in-service date was December 1980. As of now, the loop has not been
closed because those opposed to the location of this particular segment of the
loop have been able to use the regulatory and legal processes for lengthy
delays. Appendix B shows a chronology of the events concerning PEPCO's

efforts to obtain the authorizations needed to complete that segment.
The Utilities' Objectives

The 500-kV loop is needed in order to provide sufficient transmission
capacity between three major regional groupings of electric utilities.
o MAAC, composed of utilities in New Jersey, Pennsylvania, Maryland,
Delaware and the District of Columbia.
0 VACAR, covering North Carolina, South Carolina, and most of Virginia
o ECAR, covering West Virginia, Ohio, Indiana, Michigan, most of
Kentucky, and the rest of Pennsylvania, West Virginia, and Maryland.

The location of these groupings is shown in Figure 1.
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FIGURE 1
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The Need for the Line

The proposed 500-kV loop was intended to fulfill two roles: to provide a
path for economy power interchange, and to enhance gystem reliability by
providing a path for emergency power transfers which may be required during
major generation and transmission failures. In an interconnected system such
as those covering North America, the full physical capacity of the
transmission system cannot be devoted to economy interchanges. Instead,
operation standards require that these power transfers must be limited so that
the transmission system will still not be overloaded if certain possible
emergencies occur, such as the sudden loss of one generator or a transmission
line.

The loop is required to be at 500 kV in order to interconnect with other
500-kV transmission systems which form the main inter-pool transmission system
in the region. A loop is needed because it provides an alternate path for
large power transfers in case any single segment of the loop is out of
service.

The goal of the utilities in advocating the loop is to provide a total
transfer capacity of 5000 MW between the MAAC and ECAR systems and also
between the MAAC- and VACAR systems. This total transfer capability
requirement is based on past operating experience. It consists of 2000 MW for
economy interchange capability and 3000 MW for emergency transfer capabilitv.
The need for these two types of capability is additive; i.e. there is a need
to have emergency transfer capability at the time the economv interchange is
being made. If an emergency occurs, there is generally not enough time to
arrange to stop the current economy transfers.

The segments of 500-kV transmission which compose the loop are shown in
Figure 2. Some of them pre-existed the design of the loop, and others were to
be built to complete it. Three sections have not been constructed at this
time. The Brighton-High Ridge and High Ridge-Waugh Chapel segments are still
awaiting local zoning and building permits. Thus, these two segments have
become the key to the completion of the loop. The third, from Calvert Cliffs
to Chalk Point, has received all the necessary certificates and permits, but
has not been built because its construction, in the absence of the other

unbuilt sections, would cause operating problems.
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The need for the loop is illustrated by Table 1, extracted from the
Hearing Examiner's Proposed Order in the Brighton-High Ridge Certificate
proceeding, which shows the Emergency Transfer Capability predicted for 1980,
both with and without the proposed transmission loop. For each transfer
interface, the limiting facility is identified as the transmission line that
would reach its maximum loading if a specific outage, which is also identifi-
ed, would occur,

The specific unbuilt portion of the loop that has been the subject of
greatest contention, the Brighton-High Ridge section, is needed mainly because
it is the key to completing the loop as a whole. As explained earlier, the
completion of the other segments is contingent on the authorization of the
Brighton-High Ridge line (actually the Brighton-High Ridge and High Ridge-
Waugh Chapel segments form one physical line).

Moreover, even if the Calvert Cliffs-Chalk Point segment were built,
VEPCO would not agree to tie their system to the partial loop. This is
because if the two 500-kV lines on the Calvert Cliffs-Waugh Chapel right-of-—
way were to be interrupted, the power from the 1819 MW Calvert Cliffs nuclear
plant, unable to travel north on these two lines, would instead flow to Chalk
Point, where it would divide into two paths: part would flow north on the
230-kV lines through Oak Grove and Bowie, but an unacceptably large part would
flow clockwise through Burches Hill, Possum Point, and the VEPCO system. With
the loop completed from Waugh Chapel to Brighton, more power would go north
from Chalk Point and the amount going through VEPCO would be reduced to an
acceptable amount.

The tie to VEPCO provides an important reliability asset; without it, an
outage of all the 230-kV lines on the Bowie-Oak Grove right-of-way could lead
to cascading outages. Cascading outages are occurrences in which each of a
sequence of outages causes another, leading to a major system breakdown and
blackouts. The New York blackout of 1965, for example, was the result of
cascading outages. The loss of an entire right-of-way is classified as a
"Maximum' Credible Qutage" which, according to accepted planning practice, must
not lead to cascading outages, although limited service interruptions may be
acceptable.

The need for completing the loop is also reflected in VEPCO's agreement
of November 1, 1985 which provided for the sale of PEPCO's Northern Virginia

service territory to VEPCO. An article was added to this agreement,
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TABLE 1

1980 TRANSFER CAPABILITY SUMMARY
BG&E/PEPCO/VEPCO 500 kV Loop Update

(With and Without Loop)

ETC*

Transfer (MW) Limiting Facility (Rating MVA) Outage

ECAR to MAAC

W/0 Loop 4650 Dickerson-Quince Orchard 230 kV (672) Brighton-Doubs 500 kV

W/ Loop 6500+ No limit found within the reasonable range of extrapolation

VACAR to MAAC

W/0 Loop 3700 Dickerson—-Quince Orchard 230 kV (672) Brighton-Doubs 500 kV
3800 Loudoun-Pleasant View 230 KV (927) Doubs-Loudoun 500 kV

W/ Loop 6350 Ox~-Ladysmith 500 kV (2100) Loudoun-Morrisville 500 kV
6400 Loudoun-Pleasant View 230 kV (927) Doubs-Loudoun 500 kV

ECAR to VACAR

W/0 Loop 2550
W/ Loop 5800
MAAC to VACAR

W/0 Loop 1400
W/ Loop 3600

MAAC to ECAR
W/O Loop 3150
W/ Loop 6500+

Dickerson-Pleasant View 230 kV (1000)
Pruntytown-Mt. Storm 500 kV (2600)

Dickerson-Pleasant View 230 kV (1000)
Dickerson-Pleasant View 230 kV (1000)

Dickerson-Pleasant View 230 kV (1000)
No limit found within the reasonable range or extrapolation

* ETC - Emergency Transfer Capability

Doubs-Loudoun 500 kV
Black Oak-Hatfield 500 kV

Doubs-Loudoun 500 kV
Burches Hill-Possum Point 500 kV

Doubs-Loudoun 500 kv



specifying that if PEPCO's efforts in closing the loop are not successful and
a significant economic detriment to VEPCO results, PEPCO will reimburse VEPCO
or provide a satisfactory economic solution. The amount of the potential
reimbursement has been estimated at $5,000,000 per year. (Ref: Appeal

Memorandum of Maryland PSC, in the Circuit Court for Howard County.)
Utility Studies

The need for the 500-kV loop was established in studies performed in the
mid- to late 1960's by several inter-utility study groups which included
representatives of power pools, reliability councils, and individual companies
with an interest in the development of the electric power system in the middle
Atlantic seaboard.

The first activity that eventually led to the decision to construct the
loop took place in 1965, when a study group called the East Central
Coordinated Interregional Study Group (ECC-IRS) was formed. It included
representatives from APS, AEP, VEPCO, and PJM systems., The ECC-IRS group was
formed to study potential problems associated with the integration of the EHV
systems of the respective parties. One of the potential problem areas that
was found in the group's initial study was the PEPCO, VEPCO, and Appalachian
Power System (APS) interface in the vicinity of the Washington metropolitan
area, ‘

In late 1966, the ECC-IRS initiated the "Chesapeake-Potomac Area Bulk
Power Study™ of the planned 1972 system to develop plans, from a regional
standpoint, to relieve problems found at the interface. In October 1967,
study results were issued that included a recommendation that serious
consideration should be given to an EHV loop in the Washington-Baltimore load
area. The study also indicated the need for an additional step-down point
from the 500-kV system into the eastern PEPCO load area by 1972.

As a result of the October 1967 recommendation, PEPCO, VEPCO, APS, and
BG&E made a joint study to coordinate the plans for bulk power system
requirements in the Baltimore-Washington-Northern Virginia Area. The report,
issued in January 1969, concluded that "The extension of the 500~kV EHV
transmission with underlying reinforcement in the Baltimore~Washington-

Northern Virginia Area is the best solution for developing a higher reliable
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bulk power system capable of supplying the anticipated future area load
demands. ™ '

In October 1969, a study by BG&E and PEPCO personnel also showed the need
for the 500-kV loop. In essence, these studies determined that the Emergency
Transfer Capabilities between the three areas were inadequate. Emergency
Transfer Capability was defined by the National Electrical Reliability Council
as: "the total amount of power (above the net contracted purchases and sales)
which can be scheduled with assurance of adequate system reliability for
inter—-regional or multi-regional transfers over the transmission network for
periods up to several days based on the most limiting of the following
constraints.

1. All transmission loadings initially within long-time emergency

ratings and voltages initially within acceptable limits.

2. Bulk power system capable of absorbing the initial power swings and
remaining stable upon the loss of any single transmission circuit,
transformer, bus section, or generating unit.

3. All transmission loadings within their respective short time
emergency ratings and voltages within emergency limits after the
initial power swings following the disturbance but before the system
adjustments are made (in the event of a permanent outage of a

facility transfer schedules may need to be reviewed)."
Nature of the Impediment

The present impediment to power transfers is PEPCO's inability, so far,
to build the Brighton-High Ridge segment of the loop for lack of zoning
‘special exceptions and variances required in Howard and Montgomery counties in
Maryland. Hearings on PEPCO's application for these variances are scheduled
in the fall of 1987 for both counties.

Maryland law, unlike that in some other states, does not specifically
state that, once a utility has obtained a Certificate of Public Convenience
and Necessity, it does not have to obtain zoning special exceptions and
variances to build the line. PEPCO maintains that it does not, but it has
applied for them as part of its strategy for obtaining a building permit as
quickly as possible,

In a broader sense, the problems in obtaining the required authorizations
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for completing the loop represent an impediment to power transfers that has
existed since at least 1979, when the hearing examiner for the Maryland Public
Service Commission issued his Proposed Order. These delays have been due to a
series of maneuvers in regulatory and legal proceedings which have
successfully delayed the granting of required authorizations for this entire
period.

The line has been opposed by a number of residents of the area in which
the line was to be built, acting individually, and as organizations created
for the purpose of fighting against the transmission line, and through the
governments of the respective counties. The various routes proposed at

~different times for the line go through Montgomery, Howard, and a small
portion of Prince Georges counties of Maryland. All of these counties are
bedroom communities for Washington, D.C. and, in the case of Howard county,
also for Baltimore. In general, the counties are affluent and already contain
a number of transmission lines. In 1983 Montgomery County was ranked 10th,
and Howard County 52nd, in per capita income out of 3100 counties and
indepernident cities nationally.

Despite repeated efforts, the investigators were unable to discuss the
case with any representatives of the opponents of the line and of its proposed
routings. This is probably due to reluctance to discuss matters which may
still be litigated, to lack of interest on the part of attorneys to spend time
discussing terminated cases, and also to the loosely organized, ad hoc nature
of some of the opposing groups. However, the investigators believe that the
opponents' motivations can be reasonably deduced from the briefs and testimony
that they have submitted.

It was to be expected that an appreciable amount of time would be
required for the approval process for the line, especially since it is to be
located in the affluent and densely populated corridor between Washington and
Baltimore. The proceedings before the Maryland Public Service Commission, as
such, did not take much longer than one would expect in a case with such a
large number of intervenors, multiple alternative routes, and complex
technical issues, What is wunusual is the extraordinary delay that occurred

after the Hearing Examiner issuing his findings.
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History and Summary of Litigation
Procedural Requirements

In the State of Maryland, electric utility companies that want to build
transmission lines of voltages in excess of 69,000 volts must first obtain a
Certificate of Public Convenience and Necessity from the Maryland Public
Service Commission. According to Section 54A of the Public Service Commission

Law:

"No electric company may begin the construction in Maryland of
a generating station or any overhead transmission line designed to
~carry a voltage in excess of 69,000 volts, or exercise the right of
eminent domain in connection therewith, without having first
obtained from the Commission a certificate of public convenience and
necessity for the construction of the station or line...The
Commission shall hold a public hearing on each application for a
certificate of public convenience and necessity in the area in which
any portion of the construction of a generating station or an
overhead transmission line designed to carry a voltage in excess of
69,000 volts is proposed to be located, together with the local
governing bodies of each such area, uniess any governing body wishes
not to participate in the hearing...The Commission shall take final
action only after due consideration of the recommendations of such
governing bodies, the need to meet present and future demands for
service, effect on system stability and reliability, economics,
esthetics, historic sites, aviation safety as determined by the
State Aviation Administration and the administrator of the Federal
Aviation Administration, and, when applicable, the effect on air and
water pollution."

PEPCO takes the position that after a Certificafe of Public Convenience and
Necessity is obtained from the Public Service Commission, utilities do not
need to obtain zoning special exceptions and variances from the county
governments. However, as mentioned earlier, the law in Maryland is not
explicit on this point. PEPCO says that it is requesting these authorizations
because they consider this to be ultimately the fastest way to obtain the

building permits that they will need to construct the line.

Procedural History

While initially the loop was intended to be in service in December 1976,

the first actual formal application for a Certificate of Public Convenience
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and Necessity for the last remaining segment, the Brighton-High Ridge Line,
was filed on July 26, 1976 by PEPCO, indicating an intended in-service date of
December 1980.

The delay in the in—service date goal at the time of the filing, compared
to the goal of 1976 set in 1972, is ascribed by PEPCO to repeated reductions
in load forecasts resulting from the oil embargo of 1973 and subsequent
decreases in load growth rates.

In its application, PEPCO provided a detailed description of the proposed
route of the line and of two alternative routes considered for the project.
The total length of the line was to be 10.5 miles, with 3.7 miles to be
located in Montgomery County and 6.8 miles to be located in Howard County. On
April 7, 1977, PEPCO filed an amended application for the line which reflected
a realignment of the preferred route of the line in an effort by PEPCO to
satisfy the numerous interests concerned with the construction of the line.
The application also described additional routes that had been considered,
although PEPCO did not favor them, PEPCO stated that the revised application
had been devéloped after discussions and field inspections with every
individual and group, including representatives of state and county agencies,
citizen groups, and landowners, that was willing to speak to them.,

"On June 29, 1977, the Maryland Department of Natural Resources (MDDNR)
made an initial finding that no unavoidable adverse impacts had been
identified which would necessitate the denial of the certificate for the line.
The Department of Natural Resources is the lead agency for transmission line
and power plant siting for the State of Maryland. Its role is to coordinate
input to the process from all state executive department agencies and to
present its recommendations concerning siting problems. On July 11th of the
same year, hearings concerning the transmission line began. At the July 11th
meeting, the Maryland Department of National Resources and others requested
~ that PEPCO study the possibility of building the line on an existing 230-kV
corridor. PEPCO agreed to study this route, and the hearings were adjourned
until October 17, 1977 to permit PEPCO to notify the newly-affected property
owners along the new alternative route. When the hearings resumed, PEPCO
presented two additional alternative routes, both of which involved extensive
paralleling of the existing 230-kV line.

The hearings were eventually concluded on May 23, 1978. They involved 36

individual hearing dates, over 6,000 pages of testimony, over 250 exhibits,
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nine witnesses testifying for PEPCO, and 65 witnesses testifying on behalf of
the intervenors. At two special evening sessions held for the purpose of
hearing from the public, 47 persons appeared and made statements about the
line and its route. The rest of 1978 was taken up with the filing of legal
briefs concerning the line.

The position of Howard County was that PEPCO was asking permission to
Woold plate"™ its system in that the Brighton to High Ridge line would not
provide any substantial benefit to the 500 kV system, and that completion of
the 500-kV loop was not needed "to derive the capability of handling inter-—
regional transfers or needed to provide additional reliability to PEPCO's and
BG&E's system."™ Howard County further held that if the line was to be built
at all, the most reasonable routing for it would be along the existing 230-kV
corridor (Path ABLMXYK in Figure 3). It should be noted that paralleling this
existing corridor would mean placing almost the entire line in Montgomery
County. The position of the Patuxent Valley Conservation Leagué, one of the
major organizations opposing the 1line, was very similar to that of Howard
County. In its brief of November 20, 1978, the League held that a certificate
should not be granted because public convenience and necessity was not
established, but if the Commission found the line to be necessary it should
parallel the existing 230-kV corridor.

The position of Montgomery County, however, was quite different from
those of Howard County and the Patuxent Valley Conservation League.
Montgomery County found the line to be needed, and backed the PEPCO preferred
route as being "the most appropriate, rational and fairest route of all the
proposed alternates™. Concerning the proposal to have the 500-kV line
parallel the existing 230-kV line, Montgomery County said in its brief:

"Most significantly, the parallel route creates more problems than
its solves; it is longer, most costly, visually impacts the largest
nunber of persons and has the potential of requiring either the
taking of many homes or extensive compression which greatly lessens
the religbility and stability of the system. While the witnesses of
Howard County and Patuxent Valley extolled its virtues, i.e., the
avoidance of opening a new transmission line corridor, the evidence
clearly reveals that its real virtue lies only in remaining outside
their area of concern."

PEPCO's position was that the line was needed and that all of the

alternative routes it proposed were buildable, including the routes that
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involved extensive paralleling of the existing 230-kV line. Some of the
proposed routes involved "compaction,"™ which is the crowding together of two
lines on a right-of-way sized for one; this is generally achieved by building
one line above the other, so that the structures are higher than they would
otherwise be. Although PEPCO comnsidered the parallel routes buildable, it did
not favor the routes, partially on the grounds that such routes would degrade
the overall reliability of the system by increasing the number of Ilines
exposed to common hazards on one right-of-way, and, if compaction was
involved, by increasing the exposure to lightning due to greater line height.

On November 16, 1978, the Maryland Department of Natural Resources made
its final recommendations concerning the routing of the line. It recommended
route ABLMNHIJK, as shown in Fig. 3, & route in Howard County, and rejected
extensive paralleling of the existing 230-kV corridor on the basis that the
advantages of the parallel <route do not overcome its significant
disadvantages. The MDDNR found the parallel route objectionable in part
because it involved crossing the Patuxent River at a particularly scenic
location where the view from an attractive reservoir would be harmed.

On April 6, 1979, the PSC Hearing Examiner issued a proposed order
granting a Certificate of Public Convenience and Necessity to PEPCO and
designating a route for the line. The route designated was PEPCO's sixth-
rated choice and that recommended by the Maryland Department of Natural
Resources. As a condition for obtaining the certificate PEPCO was required to
submit to the Commission evidence that formal agreement has been reached with
VEPCO to connect PEPCO's transmission facilities in southern Maryland with
that of VEPCO's at Possum Plant; this has been done.

In the State of Maryland, if there is no appeal of a proposed order
issued by a Hearing Examiner, it becomes final in 30 days. On May 5, 1979,
(the 29th day) the Hearing Examiner's order was appealed to the full Maryland
Public Service Commission by the Patuxent Valley Conservation League, Howard
County, and others. In March 1980, the Maryland Public Service Commission
upheld the Hearing Examiner and issued an order adopting his proposed order.
The next recourse for those opposed to an order of the Commission is to file a
motion for rehearing with the Commission. In fact, several such motions were
filed by April 4, 1980. However, on April 3, 1980, the Commission's order was
appealed to the Montgomery County Circuit Court by intervenors John and

Virginia Hanlon. Under the "doctrine of exhaustion of administrative
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remedies,"™ this step would be considered out of sequence. That doctrine,
however, is not always strictly applied in Maryland, and courts have bheen
known to entertain such out—of-sequence appeals. Later that month, on April
22, the Commission recognized the superior jurisdiction of the Montgomery
County Court and issued an order holding the motion for rehearing in abeyance
until the courts could rule. The fact that the Hanlons' appeal to the court
was out of sequence apparently had no bearing on the Commission's jurisdiction
over it. According to Maryland case law, the Commission must yield to the
courts at any time when an appeal is filed with the courts, even if out of
sequence. For reasons unknown to the investigators, the court had not taken
any action on the appeal when, 13 months later, on May 11, 1981, the Hanlons
withdrew their appeal. The Commission then took up the appeal again and on
July 2, 1981, the Commission dismissed the motion for rehearing. The out—of-
sequence appeal of the Commission's ruling to the courts had resulted in an
avoidable delay of 13 months in processing the case.

Following the Commission's dismissal of the motion for rehearing, on July
2, 1981, appeals were filed by wvarious parties to the Circuit Courts of
Howard, Montgomery, and Prince George's counties. These appeals were
consolidated in Howard County Circuit Court in March of 1982. In August of
the same year, in conjunction with the court case, the Patuxent Valley
Conservation League requested to take oral depositions of individual
commissioners who had participated in the Commission's decigion to grant
PEPCO's certificate. The Maryland Public Service Commission was very
concerned with any precedent that would permit the deposition of commissioners
in the lawful execution of their duties. Consequently, the Commission decided
to contest the position that its commissioners could be deposed. As it was
unclear in Maryland state case law as to whether or not deposition of sitting
commissioners is allowable, a prolonged legal proceeding ensued. The
proceedings concerning the deposition issue were finally resolved on July 12,
1984 when the Court of Appeal reversed a lower court ruling and found that
depositions could not be taken of individual commissioners except in specisal
situations, such as specific accusations, which did not apply. The ordinary
course of the appeals process could now proceed again, after an interruption
of 23 months due to the deposition issue.

The Howard County Circuit Court upheld the Public Service Commission's

order granting the Certificate to PEPCO on October 14, 1985. Land acquisition
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for the line began in 1986 and, in 1987, PEPCO began to file for the zoning
special variances needed for the line. At the moment, there is some question
as to whether or not a need for these variances can be used by counties to
halt the line. The Maryland Public Service Commission's point of view is that
counties cannot stop a line that has received a certificate from the

commission.
The Siting Issue

From Figure 3, it can be seen that many routings were congidered in this
proceeding, However, the key to the siting issue is the effort on the part of
Howard County forces to get the 500 kV line routed along an existing 230-kV
line. This would place the 500 kV line primarily in Montgomery County. The
Howard County forces were favorably disposed towards two possible routings of
the line. One of these paralleled the 230-kV line to point X and then
proceeded on a separate right—of-way to the High Ridge substation at point K.
This routing alternative was presented by PEPCO as a buildable, although not
preferable, alternative. The second routing alternative proposed by the
Howard County forces is one where the 500 kV line would be routed parallel to
the '230-kV line to the Prince Georges county border at point Y, and then
paralleling a Baltimore Gas & Electric 230-kV line to point K, the High Ridge
substation. Although testimony was presented at the hearings concerning this
alternative, it was not formally presented by PEPCO because, at the time of
the hearings, Baltimore Gas & Electric Company had not given permission to
PEPCO to parallel its line.

The Howard County forces attempted to show that the parallel routes were
feasible and that it was inherently better not to create additional
transmission rights of way. Aithough PEPCO formally presented two partially
parallel routes, ABLMXK and ABCLMXK, as buildable and feasible, it presented
evidence that paralleling an existing line would degrade system reliability by
exposing several lines to common hazards, System reliability would be further
degraded if the parallel line were required to be compacted on the existing
right-of-way. This compaction would require the use of high vertical
structures where the conductors were supported one above the other, instead of
one next to the other. These high structures would significantly increase the

lightning outage rate of the lines.
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Ultimately, the Hearing Examiner and the full Commission agreed with the
PEPCO position. According to the Commission order No. 64227 dated March 5,
1980:..."While the Hearing Examinef was willing to compress through Brinkwood
for 1.1 miles...he was not willing to make further compression of the ROW when
the alternative routes were overall less detrimental. Accordingly, even if
BG&E would have agreed to share its ROW corridor from Burtonsville to High
Ridge, we find that extensive paralleling from M, X, P, Q, Kor M, X, ¥, K is
unacceptable. It is therefore unnecessary to allow additional evidence
concerning Howard County's and Patuxent Valley's proposed route of M, X, Y,
K. L]

The route that was finally sgelected by the Hearin
through Howard County, was one that was recommended by the Maryland Department
of Natural Resources. In making this recommendation, the Department
considered aesthetic impacts, electrical effects, and the relative suitability
of the wvarious route alternatives. In reviewing the Howard County forces'
routing preferences, one can see no convincing evidence that their proposed
route or routes is preferable to that selected by the Maryland Department of
Natural Resources and subsequently adopted by the Hearing Examiner and then
the full Commission. The primary motivation for the Howard County forces
appears to be not a better routing overall, but an effort to get the
transmission line out of their county.

According to the brief on behalf of the Maryland Public Service
Commission filed in the Howard County court, "..A final word should be added
to the discussion on routing. Understandably, the Iagers, Howard County, and
the various persons grouped under the Patuxent Valley umbrella do not want any
of this transmission line to be located in their county, or on or near their
properties. Talk about the impact of the line on farm land or residences

applies to each and every routing proffered in this case, even the total

parallel route.®
Conclusions
This case illustrates the ability of a relatively small group to delay
action required for the benefit of the public as a whole. Those opposing the

construction of the line, neighbors and home owners of the area directly

affected, are specifically and directly involved and feel a direct and
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personal threat; their opposition is intense and creates great pressure and
enthusiasm, The benefits of the line to the general public, while amounting
to considerable sums and to important reliability considerations, are
relatively diffused; they do not produce comparable pressure and enthusiasm.
When the prospective neighbors are relatively sophisticated and possess
considerable legal, financial, and political resources, they are able to take
full advantage of all the oppoftunities given by the legal system to delay
action for very long periods of time. These opportunities were numerous and
resulted in a long and extended procedural delay. Tactics such as a premature
appeal of the commission's order to the courts, filing of appeals of the
Commission’s order in multiple counties, and the battle concerning the ability
to depose commissioners of the Public Service Commisgsion have all resulted in

extending an estimated in-service date from 1980 to 1994.

Delay as a Tool

The problem in this case is not the outcome, but the delay in reaching
the outcome. Figure 4 illustrates the time spent in various proceedings. It
may be noted that appeals to the court system, rather than hearings,
deliberations and appeals before the PSC, have taken up nearly two-thirds of
the ten years that have passed so far.

The proceedings before the PSC concerned, for the most part, disputes on
matters of substance although, necessarily, procedural disputes did occur and

take up time. The matters of substance were, principally:

o . The need for the line
o . The best location for the line
o Environmental considerations

The appeales to the courts, on the other hand, involved both questions of
gubstance and of procedure. Where matters of substance were discussed, they
appear to be essentially repetitious of the arguments presented before the
PSC, even though the Marylaﬁd law provides that the courts cannot reverse the
decisions of the PSC if these decisions have at least some logical basis in

the evidence; an argument that there is more evidence in opposition to the

217



81¢

FIGURE 4

HEARINGS, EXAMINERS PRCPOSED ORDER l

APPEAL TO COMMISSION

PREMATURE APPEAL TO COURT l

[
c
B COMMISSION DECISION ON APPEAL
° J
[ APPEALS TO COURT
E ,
{
* R R RS
- CASES ON DEPOSING COMMISSIONS
RS,

CONTINTED APPEALS
G

T REGULATORY PROCEEDINGS
i) APPEALS TO COURT
|
i
} | | | } | ] | | | ] i | ]
] { ! |
77 78 79 80 ! 81 82 ! 83 ! 84 ! 85 ! 86 ' 87 | gg |

YEAR

CHRONOLOGY OF REGULATORY AND LEGAL PROCEDURES

WASHINGTON 500-kv LOOP
BRIGHTON - HIGH RIDGE SECTJION

NOTES :

A.

.

F.

Hearing Examiner issues Proposed
Order

PSC issues Order
J. and V. Hanlow withdraw appeal
PSC dismisses motion for rehearing

Patuxent Valley requests
Commissioner's depositions.
Appeals interrupted pending
decision on this issue.

Céurt”of Appeals dismisses request
for despositions. Appeals process
resumes.

Circuit Court upholds PSC order



Commission's decision is not wvalid. The issues concerning procedure

questioned many aspects of the process before the PSC, including such points

as:
o Who should, or should not, have been heard
o Whether the Commission resolved all motions, objections and issues.
o Whether the Commission should have re—opened the hearings for "new
evidence™
o Whether the Hearing Examiner was fair and impartial
o Whether the Commission considered all possible routings

An observer might get the impression that the tactics of the objectors
and intervenors were:
o intended to cause delay, rather than reverse the decision, or
o based on the theory that, lacking a good case, a shotgun volley of
objections, none with a good chance of success, might result in one
successful "hit".
The "shotgun approach™ did not succeed in causing a reversal of the
decision. However, if delay was a goal, it did succeed remarkably well. As

mentioned earlier, the two maneuvers that were most effective in causing delay

were:
o An appeal to the Court by the Hanlons, made before the usual appeal
to the Commission was exhausted, which delayed the latter for 13
months until the Hanlons withdrew their appeal and the appeal to the
Commission could proceed.
o The dispute concerning the deposition of the Commissioners, which

delayed the normal appeals process by 23 months.

The issue of time is crucial. Opponents of any project often believe,
not without some reason, that if they delay the final decision often enough
and long enough, the proponent may tire, run out of money, or in desperation
accept an inferior alternative. Through losing a long enough series of
battles he may win the war.

The fault in fact may not be with the laws themselves as with the speed
at which the mechanisms set up under the laws work. After all, once the
courts ruled on the appeals of the Public Service Commission's order it was
upheld. Further, the Maryland Public Service Commission law does seem to be

set up to limit judicial review to very specific areas such as clearly
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arbitrary decisions not supported by any evidence or violations of
constitutional provisions.

Where is the balance between the need to efficiently site and build
transmission lines for the general public good and the need for due process?
This leads to the key question in this instance, which is "“how much due
process is enough"™? It is clear in our minds that the process, and especially
the resolution of legal appeals, must be speeded up if the objective, to build
the facilities that are needed after a thorough review of their need, is to be

met.

Local Control

The next step for PEPCO appears to be to obtain zoning special exceptions
and variances at the county level, although PEPCO takes the legal position
that this is not required by Maryland law. The need for obtaining local
approvals exists in a number of states. It seems to contradict a logical
principle that issues should be resolved at the level at which all the
concerned interests are represented. The need for the transmission loop
affects the reliability of electric service to the whole area but the
opposition represents very local concerns. It is difficult to see how the
needs of the area can properly be matched against the wishes of a local area

in a proceeding before a local body which represents only the narrow locality.

Technical and Non—-Technical Causes

At first glance, the lack of a needed transmission line is a technical
impediment., However, if the causes of this lack are themselves examined, they
are found to be mostly non-technical. In this case the slowness of the
appeals process, and the need to review the same arguments in several
proceedings at different levels are non-technical impediments of a legal and

regulatory nature.
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Case 2: The Stauffer Chemical Case

General Nature of the Case

This case concerns a dispute about a utility's obligation to wheel power
from another utility to a former customer who switched power suppliers in
order to secure power at a lower cost.

The case involves, directly or indirectly, elements of a number of long-

standing controversies in the power field. These include:

o investor-owned versus municipal utilities
o large utilities versus small ones
"o the regulatory compact versus the application of market forces
o the use (dr misuse, depending on the parties' point of view) of

anti—trust laws to resolve territorial and economic disputes
o the right of one utility to take over willing customers of another
The different parties take different views as to what fundamental
principles are involved in this dispute. Also, there are different opinions
as to whether this case represents impediments to power transfers and, if so,

what they are.
Historical Development of the Case

In‘Louisiana, investor—owned utilities are regulated by the Public
Service Commission, as are cooperatives whose members have requested
regulation. The other cooperatives, and all municipal utilities, are not.
These facts play a significant part in the Stauffer Chemical case.

The Stauffer Chemical Company's St. Gabriel plant is a large chemical
plant producing, principally, caustic chlorine through a highly electricity-
intensive process, The plant is located south of Baton Rouge, on the east
side of the Mississippi River, across from and four miles down-river of the
city of Plaquemine, LA. Until the beginning of this dispute, the Stauffer
plant had been a retail industrial customer of Gulf States Utilities (GSU) for

many years. Figure 5 shows the location of the entities involved in the

dispute.
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The dispute began when it became clear to Stauffer that GSU's electric
power rates were going to rise rapidly in coming times. Stauffer was
concerned about the effect of these high rates on the viability of its
highly electricity-intensive operation and, according to some parties, feared
that it might be forced to shut down the plant. Therefore they searched for a
lower—-cost alternative supply of power. Stauffer's efforts resulted in
developing a three-party transaction; the city of Plaquemine would sell power
to Stauffer. Since Plaquemine did not have a low-cost power source of its
own, it would buy power from the Lafayette Utilities System, about 50 miles to
the west. Lafayette would produce the power from its generating units, in
particular the Rodemacher No. 2 unit., located about 90 miles northwest of
Lafayette, of which it owns a 50% share, and which produces relatively low-
cost power from burning coal.

Lafayette and Plaquemine do not have their own transmission systems, but
they are connected to the GSU transmission system. They have an agreement
with GSU which obligates GSU to wheel power from one utility to another, but
not to a private user like Stauffer. Therefore their proposed arrangement
called for GSU to wheel the power from Lafayette to Plaquemine. However, there
was still the problem of bringing the power to the Stauffer plant; Plaquemine
did not have transmission to the plant, which was connected to the GSU system,
To solve this problem, Plaquemine designated the Stauffer St. Gabriel
substation as one of its delivery points; the substation is owned by GSU, but
Stauffer leased the receiving end of its electrical facilities to Plaquemine,
to further establish the Stauffer plant as a Plaquemine delivery point,

In summary, Lafayette was selling power to Plaquemine, to be delivered by
GSU at Plaquemine's new delivery point at the St. Gabriel site, and Plaquemine
was selling the power to Stauffer directly at that location.

Having made this arrangement, the parties came to GSU and requested it to
perform the required wheeling. GSU refused to do so on the grounds that:

o The involvement of Plaquemine was, in GSU's view, a sham designed to
digguise the fact that Lafayette was actually trying to sell power
to Stauffer and asking GSU to wheel that power, although GSU had no
obligation to wheel from a municipal utility to a distant retail
customer;

o GSU objected to being asked to wheel power in order to permit a non-

regulated competitor to take away one of its established customers;
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o GSU feared that this transaction would set a precedent for other
customers to shop around for low priced power from other utilities,
leaving GSU with stranded investments in facilities whose carrying
charges would have to be paid by its remaining customers, thus
aggravating an already bad situation of escalating electric rates.

Stauffer threatened to sue GSU for a violation of the anti-trust laws.
It cited the precedent of the Otter Tail case, in which the court found a
utility guilty of an anti-trust violation because it refused to wheel or
supply power to a municipal utility. The latter, a former customer of Otter
Tail, had taken over Otter Tail's distribution facilities within its municipal
boundaries, and had requested Otter Tail to wheel low—cost power from a
distant source. GSU, contending that the Otter Tail Case did not apply to the
present situation, requested the Federal District Court to issue a declaratory
judgement to the effect that GSU was not required under the anti-trust laws to
wheel in this situation.

While this case was pending in the court, the Louisiana legislature
passed a law that, henceforth, prohibits a municipal utility from taking on
new customers outside of its existing service territory unless it has the
transmission facilities to serve that customer. This, of course, prevents a
future repetition of the circumstances of this case in Louisiana. The
Plaquemine~Stauffer situation was specifically exempted from the operation of
this law, thus "grandfathering® that relationship.

In the litigation about the declaratory judgement in the Federal District
Court, a consent preliminary injunction was issued and accepted by all
parties. It provided that, pending a resolution of the case, GSU would
perform the wheeling requested by Lafayette, Plaquemine, and Stauffer. For
its part, GSU reserved the right to file a tariff for the wheeling service
with the appropriate commission, As a result of this action, Stauffer would
suffer no damages and therefore, would have no occasion to claim triple
damages in an anti-trust action.

GSU then filed a "retail wheeling tariff" applying specifically to the
Stauffer situation. This tariff refers to wheeling from Lafayette to
Stauffer, thus maintaining GSU's position that the role of Plaquemine was not
that of a true party to the transaction. This tariff is the same, in actual
dollars, as the wholesale wheeling tariff under which GSU had agreed to wheel

the power according to the terms of the consent preliminary injunction. This
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permits each side to claim that the wheeling is being performed under its
terms while avoiding a dispute about the actual money to be paid.

In answer to GSU's filing of a retail wheeling tariff with the Louisiana
commission, Stauffer filed an “exception to jurisdiction.”™ This states that
the Louisiana Public Service Commission (PSC) did not have jurisdiction over
wheeling transactions, and that these are subject to the Federal Energy
Regulatory Commission (FERC) jurisdiction only. The PSC has not yet ruled on
whether it considers itself to have jurisdiction, and hearings on the
substance of the matter have not been held, except for a set of hearings about
the question of jurisdiction only.

The present situation is quiescent. No further Iegal actions are
expected unless one of the parties moves to do so. The Lafayette/Plaquemine/
Stauffer contract will expire in 1989. GSU will probably not challenge the
contract further unless the parties attempt to renew or extend the contract.
GSU says that it may eventually attempt to recover some costs or losses if the
court confirms the correctness of its position that it was not obligated to

wheel the power.

The Parties' Points of View

There are no significant disagreements about the events that occurred in
this case. However, the wvarious parties see these events in a different
light, and feel that different principles of justice, law, and regulatory
practices are most important and should be given precedence.

The investigators were not able to discuss this case with representatives
of the Stauffer Chemical Company, although they made serious attempts to do
so. We can therefore only assume their point of view from their actions. It
would appear that Stauffer, faced with serious financing problems in a
difficult competitive market, considered it very important for their survival,
or at least for the economic viability of the St. Gabriel plant, to find a
lower—cost power source than was being offered by GSU. Therefore, they were
pleased to find an acceptable and, in their opinion, legal means of obtaining
cheaper power, The most important principle for Stauffer seems to be their
right to shop for power in an open market situation.

Plaquemine sees the Stauffer transaction primarily as an effort to keep

the Stauffer plant from being shut down. The loss of jobs would hurt

225



Plaquemine both directly, since some of the employees live in the city or in
its surrounding electric service area, and indirectly by the effect of the
cloging on general economic activity in the area. These are difficult times
economically for Louisiana. With several major industries and agriculture in
a depressed condition, every job counts. Plaquemine also has derived a
substantial direct income from the transaction. Plaquemine considers it an
important legal concept that GSU should not be allowed to use its effective
monopoly on transmission facilities to prevent competition £from others in
selling power to industrial customers in GSU's service territory.

Lafayette clearly shares Plaquemine's and Stauffer's views as to the
importance of the right to wheel power on GSU's transmission system.

GSU sees an entirely different principle involved: "whether a regulated
utility, with the obligation to serve its territory, can be forced to use its
facilities to allow a non-regulated competitor to take away its customers."
To GSU, the duty to be prepared to serve a customer, and to invest in
expensgive facilities to do so, is not compatible with the right of competifors
to lure customers away with lower prices. To have to provide the use of its
own facilities for the transaction makes it particularly wrong in its view,
GSU feels that it is left with the obligation and expense of maintaining and
operating the transmission system, which often includes running high-cost but
strategically located generation to maintain voltages on the transmission
lines, so that Lafayette can sell power to Stauffer. GSU has little sympathy
for Stauffer's plight, and views it as at least partly due to Stauffer's
management., It feels that any special treatment for Stauffer would be

prejudicial to Stauffer's competitors.
The Issues

The issues raised by the various parties may be defined as follows.

There is disagreement as to whether the Lafayette/ Plaquemine/Stauffer
transaction has really saved jobs. Some, considering the consequences of
competition, think that it may have kept jobs with Stauffer but prevented the
expansion of 2 more successful competitor elsewhere. GSU questions whether
this transaction is not in effect favoring Stauffer, an enterprise that they

say has failed to continue investing in its plant, over other competitors who
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did invest in their plants to make them less energy intensive and therefore,
more efficient.

Another disagreement concerns the true status of Plaquemine as a
participant in the transaction. The three participants in the transaction
claim that it is three-sided: Lafayette sells to Plaquemine and Plaquemine
sells to Stauffer. GSU maintains that this is a sham: Lafayette is selling
to Stauffer, and Plaquemine merely adds a legal coloration. The facts are
gimple. Plaquemine does not participate in any physical action, but it does
bill Stauffer and receive and pay Lafayette's bills, and draws a substantial
net revenue from its participation. We will not attempt to resolve the legal
questions of whether the transaction is two— or three-sided. We will refer to
it in this case study as the Lafayette/Plaquemine/Stauffer transaction for
identification purposes, and this is not intended to imply our agreement with
either side in the dispute.

At the heart of the dispute is the fundamental relationship between
regulated utilities, their customers, and the regulating authorities. In the
past, the utility was granted a monopoly of supplying electricity to a
specific territory; in exchange, it was granted the right to a reasonable
profit, and was required to provide adequate service, including the readiness
to serve all customers and potential customers in that territory. To do so,
it invested large sums of capital in generation, transmission, and
distribution. The amount of this investment was one of the principal factors
in determining the amount of revenues and profits that the utility was
permitted to collect through its rates. GSU maintains that it cannot fulfill
its service obligations if, at the same time, a competing non-regulated
utility can force GSU to use its transmission facilities and help its
competitor "steal away" a customer, leaving GSU with the obligation to
continue maintaining the transmission system and even to be ready to take back
the M"errant" customer anytime the competitor's rates should become higher than
those of GSU. The participants in the Lafayette/Plaquemine/Stauffer
transaction, on the other hand, point to the value of competition and a free
market as a force for reducing the cost of electric power, as it does for
other commodities,

GSU's concern about a municipal utility's ability to take away a customer
of a regulated utility has been substantially resolved in Louisiana for future

cases by the new statute which prevents a repetition of this situation.
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Questions of jurisdiction are involved, as in many disputes in this area
of jurisprudence. While, in general, the Federal Energy Regulatory Commission
has jurisdiction over all bulk power transmission, the specific area of
jurisdiction of the Louisiana PSC is still wunresolved. There have been
instances of the FERC accepting state jurisdiction over intrastate wheeling

under limited conditions.
Impediments to Power Transfers

The existence of impediments to power transfers, past, present, or
future, is in dispute. For this specific case, there is no impediment to
power transfer at this time, since the Lafayette/Plaquemine/Stauffer
transaction is being carried out and the power is being wheeled at the
participants' request.

Some might contend that GSU's initial refusal to wheel power for the
Lafayette/Plaquemine/Stauffer transaction was an attempt to impede a power
transfer. Whether indeed this is so depends on one's definition of a power
transfer. In parts of this report prepared by others, the distinction has
been drawn between "good power transfers"™ which actually change the generation
pattern and power flows of a system so as to increase the total economy of
power generation, and others which do not affect the overall generation
pattern and, therefore, the overall economy, but only rearrange the amounts
that various parties pay, the sum remaining the same.

According to GSU, this transaction is not in the category defined above
as Ygood wheeling." Lafayette, GSU, and other generating utilities in the
region all routinely interchange power to increase low-cost generation and
decrease high-cost generation until the marginal costs are substantially
equal. This is accomplished partly by automatic dispatch systems and partly
by bilateral transactions arranged by the dispatchers of the various systems.

If this process is 100% effective, and Lafayette always sells all the
surplus power that can physically replace power from a higher cost source,
then the wheeling of power from Lafayette to Plaquemine/Stauffer is purely a
reallocation of the cost of generation. The power is delivered by Lafayette,
elong with any other surplus generation, to GSU's transmission system which,
along with other interconnected transmission systems, supplies all the loads

of the region. Stauffer receives the same amount of power (less some losses)
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from that same transmission system. This power is fungible, i.e.,
indistinguishable from other power being transmitted on the common
transmission system. If, on the other hand, Stauffer had remained a customer
of GSU, Lafayette would generate the same low-cost excess power and deliver it
to GSU's transmission system, but this time the power would be sold to GSU or
to another interconnected system, Stauffer, on its part, would receive the
same amount of power from the transmission system as before, but this time
billed by GSU. Since the amount of power going intc the transmission system
from Lafayette and the amount going from the transmission system into Stauffer
would be the same, the overall generation pattern, and therefore the
generation costs, would not change. The only difference would be who pays
Lafayette for its power sales, and who bills Stauffer for its power
consumption, and how much, and the financial effect on Plaquemine.

It may be that the economic dispatch system that involves Lafayette, GSU,
and others, is not completely efficient, and that due to various problems,
Lafayette does not always generate and interchange power exactly to Fhe extent
called for by the overall incremental cost. In that case, and only to the
extent of these inefficiencies, the wheeling may have a physical and overall-
economic character. However, we would judge that the transaction probably has
little physical effect on the overall generation and load flow patterns, and
that it should therefore be defined to a very large extent as a reallocation
of costs. This type of transaction benefits some parties at the expense of
others; no real overall savings are created.

Depending on the point of view of those involved, some of the other
circumstances of the situation may be considered power transfer impediments.,
For example, the new statute that limits the rights of municipal systems to
expand beyond their borders may be considered by these systems as a limitation
on their ability to transfer power to some potential customers, Assuming that
the location and the power usage of these potential customers is not a
function of who supplies the power, this restriction would again represent, at

most, a reallocation of costs with no overall economic advantage.
Conclusions

Tt was pointed out earlier that the present situation of the Stauffer

case represents no present restrictions on power transfers, and that GSU's
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initial refusal to wheel would have impeded a fairly pure case of reallocation
of costs. Absent any judgement as to whether any of the participants is more
worthy of incremental income than any other, there would not be any occasion
to make any recommendations designed to increase beneficial power transfers
and thus improve the overall economy.

This is not to say that reallocation of costs is, per se, undesirable.
Whether it is, or not, is a decision suited to the political process. Our
contribution to this controversy can only be limited to clarifying the issues
and effects.

In the same context, it is important to recognize the question of
principle raised by GSU, referring to the conflict between the ¥regulatory
compact® and the right of every power consumer to shop for the cheapest power.
Can, and should, a regulated utility be required to provide reliable service
in a given territory if individual customers are free to choose other supplies
whenever these offer lower costs? If so, can and should the regulated utility
be compensated for the share of its investment made on behalf of that
customer, and how can this share be determined? Should that utility be
required to provide the use of its own transmission facilities to facilitate
this transaction? These are policy questions which need to be resolved in
light of the consequences of each alternative solution on the economics and
reliability of service to all consumers, including those not directly involved
in the controversy.

It would seem, however, important to resolve such questions as raised by
the conflict between the general advantage of free market forces on the one

hand, and the need for the "regulatory compact™ on the other.



Case 3: The Wisconsin Wheeling Case

General Nature of the Case

The focus of this case study is the inability of Wisconsin Public Power
Inc., System (WPPI) to obtain long-term firm wheeling from Northern States
Power Company (NSP). This central issue is, however, part of a larger
relationship between the two entities as players in the bulk power
marketplace, This relationship is marked not only by friction, but also by
negotiated agreements, such as two short-term interruptible wheeling contracts
that now exist between NSP and WPPI.

The central issue in this case has not been entirely settled.
Consequently, the parties involved have been cautious in discussing all of the
details of the case with the investigators lest this case study affect the

final decision.
Background

Wisconsin Public Power Inc. System is a joint action bulk power supply
agency created in 1980. Its members are 26 of the 83 municipal utilities in
the state of Wisconsin. WPPI itself does not own any of its own generation or
transmission facilities, although five of its members own generation. Since
its conception, WPPI has sought to minimize the power costs to its members by
actively pursuing all of the options open to it. According to WPPI, it has
", ..sought to purchase power and energy for its loads from the most economic
sources of supply available, rather than being restricted to the control area
utility for particular WPPI delivery points. WPPI has pursued this objective
by dinvestigating supply switches, securing wheeling tariffs or rights with
each of the suppliers with which it deals, and by purchasing power and energy
from utilities located outside of Wisconsin for portions of WPPI's load for
which such power and energy can be used economically. All these actions are
designed to lower our members' short and long term costs either directly, or

indirectly, by inspiring competition.™
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All except two of WPPI's members have full or partial requirements
contracte with the investor—owned utilities in whose service territory they
are located, and have assigned these contracts to WPPI. The cities of
Kaukauna and Manasha are the exception. They purchase 60 MA of partial
requirements from WPPI for their combined load. WPPI obtains this power
through capacity contracts with Wisconsin Electric Power Company (WEPCO) and
Cliffs Electric Service Company, and with economy energy purchases when the

costs are favorable, from:

o Cliffs Electric Service Company — Michigan;
o Madison Gas & Electric Company - Wisconsin;
o Minnesota Power Company — Minnesota; and

o} Basin Electric Power Company — North Dakota,

Most of the economy energy purchases are now made from Madison Gas &
Electric Company and Basin Electric Power Company (BEPC). These purchases are
presently resulting in significant savings for WPPI members. NSP must wheel
the energy purchased from BEPC and Minnesota Power Company through its system
(See Figures 6 and 7) to eastern Wisconsin where it is delivered to Manasha
and Kaukauna by Wisconsin Electric Power Company.

NSP wheels for WPPI under two wheeling contracts that were signed in June
1986, These contracts provide for non-firm interruptible wheeling service to
be scheduled on a day-by—day basis. NSP can curtail the wheeling unilaterally
at any time on one hour's notice. The contract can be terminated by either
party on one year's notice. The service provided under these contracts has,
to date, been generally satisfactory. According to WPPI, however, wheeling
has been denied on a few occasions, and there have been occasional
interruptions of wheeling service.

WPPI is now concerned that the present buyers' market in wholesale power
which, until now, has permitted WPPI to make significant savings may
eventually dry up as generation surpluses turn into deficits. It is therefore
attempting to secure long-term sources of power supply. In many cases, these
long-term sources are located to the west of Wisconsin, so that WPPI needs
long~term wheeling service through NSP's system to receive their power.
According to WPPI, it has attempted to obtain long-term firm wheeling from
NSP, but NSP has declined to provide this service on the grounds that the
transmission system is not capable of providing it. According to NSP, under

the present mode of operation of area generation and existing transmission,
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transmission limitations have and continue to occur frequently enough that NSP
cannot make any long-term guarantees for continuous transfers of power to
eastern Wisconsin.

As can be seen from Figure 8a and 8b, the direct transmission connection
between the Twin Cities area and eastern Wisconsin is limited to a single 345-
kV circuit running through Eau Claire, Wisconsin, and a few lower voltage
lines. Both eastern Wisconsin and Northern States Power Company are, however,
interconnected through several indirect paths. The closest of these runs
south of the Twin Cities area, east through Towa and Illinois, and then north
along Lake Michigan to the eastern Wisconsin area. These lines do not belong
to NSP.

The key question then becomes, "Is the limited connection between NSP and
eastern Wisconsin as limited as Northern States Power Company contends?"
While WPPI has been very careful not to make any specific accusations, their
suspicion is clearly that it may not be and that NSP could be using the
technical limitations as an excuse for not providing the requested wheeling.
It must be carefully reemphasized that this "suspicion™ is the investigators'

perception of WPPI's point of view.

The Parties' Points of View:

Issues Other than the Availability of Long-Term Firm Wheeling

In order to understand the relationship between WPPI and NSP over long-
term firm wheeling, it is important first to understand the other aspects of
their relationship. There have been several areas where the two organizations
have disagreed. In some cases, they have resolved their disagreements, and in

others they have not, resulting in irritation or even friction.
Attempted Long-Term Firm Capacity Purchase

In 1982, WPPI requested to purchase 20 Md of firm long-term generating
capacity from NSP. NSP declined to make the requested sale on the grounds
that the transmission system to deliver the power to eastern Wisconsin was

limited and that the requested sale would require the curtailing of some

existing transactions,
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Wheeling Charges

In the negotiations for the short-term interruptible wheeling contract
gigned in June 1986, there was a disagreement as to whether or not Northern
States Power Company is one company or two companies (NSP-Wisconsin and NSP-
Minnesota) for the purpose of determining wheeling charges. This is important
because FERC Order 84 limits wheeling charges on a per-company basis; thus if
NSP were to be considered two companies, the allowable wheeling charges would
be higher than if it were considered a single company.

WPPI's position was that the two—company argument is simply a device by
NSP to charge higher wheeling rates. After all, NSP-Wisconsin is a wholly-
owned subsidiary of Northern States Power and Northern States Power-Wisconsin
igs planned and operated on an integrated basis with Northern States Power-
Minnesota. NSP's position is that it is, in fact, two separate companies and
the wheeling rates should reflect this. The transmission and generation
resources of the two NSP companies are owned by the two companies individually
and there is an interchange agreement between them. While NSP-Wisconsin is
dispatched out of the NSP-Minnesota Control Center, there is a NSP-Wisconsin
Operations Center where certain switching and other functions are handled.

The final wheeling agreement treated NSP as two companies and set the
charge at 3.9 mills/kWh. From WPPI's point of view, this rate compares
unfavorably with the 1.7 mills/kWh short term interruptible wheeling rate that
it is receiving from Wisconsin Electric Power Company. According to WPPI, the
3.9 mills/kWh rate is higher than the FERC Order 84 rate would be for NSP

treated as a single company, but less than the Order 84 rate if NSP is treated

as two separate companies.

Full Requirements Service

WPPI has been trying to position itself so that it is the full
requirements customer for all sales eventually destined for its members., NSP
has refused to accept this arrangement and has held that it will make embedded
costs full requirement sales only to the ultimate wholesale customer and that
it will not sell full requirements service to "middlemen™ like WPPI. NSP's
reasons for this position is that WPPI is a "power supplier who would in turn

sell power to its municipal members." NSP considers such a power supplier to
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be "entitled to NSP's regular interchange service and interconnection
agreements, and not municipal wholesale service." The issue was resolved in
NSP's favor by the Federal Energy Regulatory Commission in 1983,

The NSP full requirements service contracts are now with the ultimate
municipal customer. These customers, however, assign these contracts to WPPI
as their agent. NSP's refusal to recognize WPPI as the full requirements
customer seems to be one of several sources of continuing friction between the

two organizations.
Access to Manitoba Power

Manitoba Hydro (MW), in Canada, has a surplus of hydro power at the
present time as well as substantial hydro power resources that can be
developgd in the future. WPPI is a potential user of both of these, but has
encountered obstacles in each case.

Concerning the near-term aspects, NSP, by virtue of its transmission
connections with Manitoba Hydro and its contract with Manitoba Hydro, has
right of first refusal on virtually all energy not needed by Manitoba Hydro to
serve Canadian loads or not committed to other utilities with transmission
connections to Manitoba Hydro. NSP makes maximum use of this energy for its
own benefit, so that it is in a position to buy and resell any available MH
energy that it does not need for its own use and for which there is a
customer. WPPI has sensed a reluctance on the part of MH to deal directly
with it, It has not pursued the matter actively because it sees no real
advantage in doing so, as against its available alternatives to the west. The
transmission facilities that carry MH power to Wisconsin are often fully
utilized so that the impediments to power transfer appear to be mostly
technical in nature, at least in the short term.

For the long term, WPPI would like the opportunity to obtain MH power as
one of its future power resources. This would require participation in a new
MH power development and associated transmission to bring it to Wisconsin. MH
has been negotiating with two groups of utilities, one consisting mostly of
Minnesota systems and the other, which includes WPPI, mostly in Wisconsin.
WPPI's access to MH power in the future is thus tied in with that of the other
Wisconsin utilities. It appears that a competitive situation exists for

future MH power and that, if WPPI and other Wisconsin utilities do not obtain
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this power, it will be because another group's bid was found more attractive

by MH.
Refusal by NSP to Sell Economy Energy to WPPI

According to WPPI, NSP "has not in the past expressed serious interest in
selling economy energy" to it. NSP's answer to this is that "until a few
months ago, WPPI did not ask NSP for economy energy." NSP indicated that it
"appreciates the opportunity to pursue a sale to WPPI." The investigators
find it difficult to entirely reconcile the two statements, partially because
of the guarded way in which the parties involved discussed this dispute. The
fact that they do not agree as to whether WPPI asked for economy energy
indicates, if nothing else, very poor communication between the two parties.

The fact remains that they are now considering the issue of economy ehergy.
Inability to Avoid Wheeling Charges for NSP-Minnesota

WPPI wants to purchase power from United Power Association (UPA), a
Minnesota G&T cooperative which, according to WPPI, has a joint transmission
use agreement with NSP-Minnesota and, therefore, avoid the wheeling charge for
the NSP-Minnesota portion of the wheeling transaction. This alternative,
however, according to WPPI, is now not available because NSP, in arranging its
joint transmission use agreements in the Twin Cities area, specifically
configured them so as to exclude their use for exporting power eastward.
NSP's position is in essential agreement with this WPPI assertion. According
to NSP, the joint use agreements (which NSP says have not yet been executed)
are for the purpose of serving the load in the Twin Cities area; other
portions of the NSP transmission system, such as the very short Minnesota
portion of the line from the Twin Cities through Eau Claire to eastern
Wisconsin, are specifically excluded from the agreement.

This issue is apparently not resolved. WPPI has expressed an interest in
obtaining a credit to its NSP-Minnesota wheeling charge for transmission over

third party joint-use transmission facilities.

240



springs corresporkd to the power flowing over the lines.

AC Load-Flow

An "AC load flow" is a computer program which calculates the real
and reactive powers flowing through the transmission lines of a given
network for some specified bus conditions; such as real and reactive
power or voltage magnitude and real power. The network's structure and
parameters (plus Kirchoff's Laws) yield a set of Zl\ﬁo—i Ny = number of
buses) simultaneous nonlinear equations. An AC load flow solves these

equations iteratively.

DC Load Flow

An approximation called .the DC load flow can sometimes be used
instead of the full AC load flow. This approximation yields a linear set
of equations relating real powers injected into the buses to real powers
flowing over the lines.

The term 'DC load flow'" arose because the linear relationship
between injections and line flows is analogous to the relationship
between current and voltage in a direct current network which contains
only resistors. 'DC analog" circuits were used to solve for the line
flows in the days before large digital computers were available.
Optimun Load Elow

An optimum load flow is a computer program that tries to find the
set of bus power injections, voltage magnitudes, etc., that minimize sare
Criteria subject to constraints. For example, the criterion might be to

minimize losses where the real power flow through given lines is not
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power flowing over a given wire also oscillates at 60 Hz. For most
studies, only the time average characteristics of the power is of

concern. This '"steady state" time average has two components:

o Real Power: Magnitude of average of power flowing into a load (or
out of a generator) which performs useful work.

o Reactive Power: Magnitude of power flowing into and out of a load
(or generator) during one cycle. Time average is zero (sometimes
called imaginary power) .

The network is designed to carry real power to the loads but both the

real and reactive power levels affect the voltage magnitudes and the

losses on the lines.

Kirchoff's Law

Given a set of real and reactive powers injected into the buses,
(assuming total generation equals total load plus network losses), the
power flowing over individual 1lines is determined by physical
relationships called Kirchoff's Laws. The power carmot be directed to
flow over any particular line. Furthermore it 1is impossible to say
(except in special cases) that the power into a given load 'comes from'
any given generator. In general, a change in injection (say load) at a
given bus effects the flows in all the lines on the network; albeit lires
"farther away' are effected less.

A crude analogy for power flows on a network 1is as follows.
Consider a set of springs (each representing one line) cormected together
at the buses. Assume the generator buses "pull down' on the network of

springs while the load buses 'push uwp'. The resulting tensions on the
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APPENDIX A POWER SYSTEM ANALYSIS AND CONTROL

This sppendix summarizes some of the key ideas in the analysis of
network flows and power system dynam:.cs It also discusses variocus local
controllers that are on the power plants and scattered throughout the
network. Appendix B discusses centralized control and operation.
Section A.l Network Flows

In general, electric power from the generators flows over a
transmission network and through a distribution system to the loads where
on a typical large utility:

Transmission: 138 kV and higher voltage

Distribution: 69 kV and lower voltage
Some utilities also define "subtransmission voltages'. The following
discussions implicitly assume that the transmission system is being
discussed. However much also gpplies to distribution as the physical
laws governing both are the same.

A transmission line carries 'three phase power'. There are three
Separate wires, each carrying sinusoidal varying current that are 1200
out of phase.

| A transmission network is modeled for mary studies by a "one line"
diagram; i.e.n there is a single line (on the diagram) presenting all
three 1:mes Buses are nodes of the network where power is injected or
removed (or where lines meet). The phiysical characteristics of each lire
is represented by impedances (resistance, inductance, capacitance) which
depend on the 1line s physical structure and length. Other network
elements such as transformers are similarly modeled.

The voltages and cwrrents vary sinusoidally. Therefore the real
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ECONOMIC IMPEDIMENTS
APPENDICES

The three appendices which follow are a portion of the Economic
Impediments paper.

Appendices A and B provide a highly simplified overview of certain
aspects of electric power systems that have a bearing on wheeling. The
material can provide useful background for the reader with limited a priori
knowledge of power systems. Appendices A and B are modified versions of

similar appendices to be found in Spot Pricing of Electricity by F.

Schweppe, M. Caramanis, R. Tabors and R. Bohn, to be published by Kluwer
Press, 1988.

Appendix C contains a summary of the basic equations underlying the
rate structure discussions of Section 5. More detailed discussion and
mathematical derivations can be found in "Wheeling Rates: an Economic on
Engineering Foundation", F. Schweppe, R. Bohn, M. Caramanis, MIT Lees,
September 1985, TRB85-005. Closely related discussions can also be foqnd in

the book "Spot Pricing of Electricity".
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APPENDIX B (continued)’

Page 3

1983

March

1984

July 12

1985

Oct. 14

Nov. 12

Nov. 26

1986

Nov.

1987

March 2

March 30

Hearing on deposition issue held in Court of Appeals.

Court of Appeals reverses Circuit Court, denies request to take
depogitions of individual Commissioners.

Circuit Court for Howard County affirms Public Service Commission's
Order.

Howard County files an appeal of Order to the Maryland Court of
Appesls.

Howard County withdraws its appeal.

Land acquisition begins.

PEPCO files zoning special exception petitions for transmission line
and for substation modification in Montgomery County.

PEPCO files petitions for special exception and variance with the
Director of Howard County's Office of Planning and Zoning for
filing. Director requests opinion on legal issues from County's
Solicitor before processing these petitions.
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APPENDIX B (continued)

Page 2
1979
April 6
May 5
1980
March 5
April 3
April 4
April 22
1981

May 11
July 2
July 15-
Aug. 3
1982
March 29
July 28
Aug. 10
Aug. 27

Proposed Order issued by Hearing Examiner granting PEPCO's
application and designating route of line.

Appeal of proposed order to full Commission by Patuxent Valley
Conservation League, Howard County and others.

Public Service Commission issues order adopting proposed order of
Hearing Examiner.

Appeal of Commission's order to Montgomery County Circuit Court by
the Hanlons.

Motion for rehearing filed with the Commission by Patuxent Valley
Conservation League, Howard County and others.

Commission recognizes superior jurisdiction of Montgomery County

Circuit Court and issues order holding motion for rehearing in
abeyance.

Hanlons withdraw their appeal.
Commission dismisses motion for rehearing.

Appeals by various parties to Circuit Courts of Howard, Montgomery
and Prince George's County.

All appeals consolidated in Howard County Circuit Court.

Pretrial memoranda filed by appellees.

Request filed by Patuxent Valley Conservation League to take oral
depositions of individual Commissioners who participated in decision
granting PEPCO's Certificate.

Hearings on deposition held in Howard County Circuit Court.
Commission asserts that depositions of individual Commissioners can

not be taken. Commission loses.

Commission appeals deposition decision to Court of Appeals.
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1976

July 26

1977

April 7

June 29

July 11

Oct. 17

1978
May 23
Oct. 3

Nov. 16

Nov. 20

Dec. 4

APPENDIX B

CHRONOLOGY OF BRIGHTON -~ HIGH RIDGE 500 kV LINE,
MARYLAND PUBLIC SERVICE COMMISSION
CASE 7004

PEPCO files application for Certificate of Public Convenience and
Necessity for Brighton — High Ridge Line.

PEPCO files amended application for Certificate of Public
Convenience and Necessity for Brighton-High Ridge Line. The amend

application reflects a realignment of the preferred route in an
effort by PEPCO to satisfy the numerous interests concerned with the

construction of the line.

s |
LT cugiliucu

MD Department of Natural Resources makes initial finding that "no
unavoidable adverse impacts have been identified which would
necessitate denial of a Certificate of Public Convenience and
Necessity" for Brighton-High Ridge Line.

Hearings begin. Hearings recessed until October 17th so that an
alternative route, paralleling an existing 230 kV line, not proposed
by PEPCO could be studied.

Hearings resume. Hearings recessed from time to time to accommodate
interested parties.

Hearings end.

Applicants' briefs filed.

MD Department of National Resources makes final recommendation that
PSC grant Certificate for Brighton-High Ridge segment. Department
specifies route ABJLMNHIJK.

Intervenors' brief filed.

Reply brief filed.
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APPENDIX A (continued)

Page Two

Case Date Location

3 7/14/87 Madison, WI
3 7/14/87 Madison, WI
3 7/15/87 Eau Claire,

WI

* SRC: Steve R. Cumbow
MEG: Martin E. Gordon
HDL: Herbert D. Limmer

Persons Interviewed Interviewer*

D.M. Dasho MEG
Elect. Engr.

D. Schoengold
Director, System
Analysis

J.E. Mendl
Div. Admin, System
Planning

L. Smith ,
Dir. of Elect. Bureau

T. Nicolai
Dir. of Elect. Rates,
Public Service
Commission of Wisconsin

L.L. Thilly (Atty) MEG
Boardman, Suhr,
Curry & Field

P. Steitz, Asst. G.M.
Wisconsin Public
Power Inc. System

J.L. Larsen MEG
Asst. Mgr. Transm.
Planning, NSP

A,G. Shuster
VP, Power Supply, NSP

C.J. Moeller
Mgr. Power Supply
Services
Northern States Power
Company
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APPENDIX A
LIST OF INTERVIEWS

Case Date Location Persons Interviewed Interviewer¥*

1 6/2/87 Baltimore O0.R. Bourland, III, MEG, HDL
Hearing Examiner
PSC of Maryland

1 6/2/87 Washington, J.R. Templeton, MEG, HDL
D.C. Manager, Energy
Planning, PEPCO
2 6/1/87 Washington W.E. Brand, Esq. MEG, HDL
D.C. Brand & Leckie
(Atty for City of
Plaquemine)
2 6/9/87 Baton Rouge, Roy F. Edwards SRC, HDL
6/11/87 LA Chief Auditor
Louisiana PSC
2 6/10/87 Plaquemine, S.B. Hebert, Mayor SRC, HDL
LA M. Albritton, Electr.
Supt, City of
Plaquemine
6/10/87 Lafayette, LA Sylvan Richard, SRC, HDL
Manager
LA Energy & Power
Authority
2 6/10/87 Lafayette, LA T.J. Labbe SRC, HDL

Director of Utilities
E. Leonard (Atty)
Lafayette Utilities

System
2 6/11/87 Baton Rouge, L.P. Bourne SRC, HDL
LA Exec. Asst. to the VP
GSU

Tom F. Phillips (Atty)
F.R, Tulley (Atty)
Taylor, Porter, Brookes
& Phillips

* SRC: Steve R, Cumbow
MEG: Martin E. Gordon
HDL: Herbert D. Limmer
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of whether the transmission system is capable of providing such service. This
is additionally complicated by the existence of loop flows, different views as
to the correct criteria for planning and operating a power system, and
different understandings of the term "firm."

The loop flow phenomenon is just one manifestation of the fact that the
power system is regional in nature. Events in one state usually affect
several other states. For the same reason, major transmission additions must
be considered on a regional basis,

Access to Manitoba Hydro power is not one of WPPI's major concerns for
the short term. WPPI's access to this resource is restricted by limited
transmission connections. The transmission is often fully wutilized at
present, with NSP using or reselling any energy that is not subject to higher
priority commitments by MH., For the long term aspect, WPPI is participating
with other Wisconsin utilities in a competition for power from future MH
developments.

According to the Wisconsin Public Service Commission staff, the
competition at the wholesale level in the State is increasing. This increased
competition, however, could make the utilities in Wisconsin more concerned
about their competitive position when they meet with other utilities in the
state to plan the best transmission system for the state as a whole. The
state commission is aware of this possibility. It is instituting a process
that will lead to a statewide transmission plan, developed jointly by the
utilities, which would approach transmission planning on a combined single-

system basis.
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NSP's wheeling rates could be an impediment, in the short run, to power
transfers. We cannot say if they are unreasonable, but it is clear that they
would discourage any interchange where the marginal saving from a transaction
is 3.9 mills/kWh or lower.

Resolution of whether or not long-term firm wheeling is in fact really
available depends not only on what is meant by "firm™ but also on a review of
potential future conditions on the power system. A key factor in the
resolution of such issues is an agreement among all the parties involved as to
what are the proper planning and operating criteria for the system.

We see the relatively weak ties between eastern Wisconsin and the Twin
Cities area as the primary impediment to power transfer. An additional
transmission line would have to be at high voltage. Therefore it would have a
large capacity and be expensive. In most instances, such lines are
economically justified only if they will be used over their life for
reliability as well as for economic interchanges. This issue is presently
being addressed by the Wisconsin Public Service Commission. At the
Commission's request, the western Wisconsin and eastern Wisconsin utilities
are jointly studying the west-to-east transfer capability limitations. The
Commission will closely monitor the progress of the study, but will not
participate directly. The Commission is relying upon the utilities to provide
the proper input to the study concerning the interstate effects on the power
system, and has not indicated any plans to coordinate directly with the
Commissions of neighboring states.

The relatively constant 200-300 MW loop flow over the Eau Claire line is
not only an impediment to power transfers but also a complicating factor in
assigning transfer capabilities. The phenomenon of loop flow is a consequence
of the laws of physics and the interconnected nature of the power system in
the United States today. The contractual relationship between utilities must

take this phenomenon into account.
Conclusiors
Above all else, this case illustrates the impossibility of drawing a
clear line between the technical and institutional impediments to power

transfers. The institutional and economic issue of whether NSP is correct in

not providing long-term firm wheeling service is tied to the technical issue
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the Eau Claire line, even if there are no west-to—east transfers scheduled
between NSP and eastern Wisconsin. The balance of the west-to-east transfer
capability is allocated first to serving NSP's own loads, then to fulfilling
its reliability obligations to the Mid-American Interpool Network of which it
is a member, and then last to providing wheeling and economy energy transfers;
these priorities are not unreasonable. Whether any fimm transfer capability
is available depends, from a technical viewpoint, on the many uncertainties
that determine transmission capacity and on the need to provide transmission
reserves for these uncertainties. For instance, NSP's planning criterion is
that, when a line trips out and the flows are instantaneously redistributed
throughout the rest of the system, the loadings on the remaining lines should
be within their long~term ratings. Obviously the basis for determining these
ratings is very important in determining the available transmission capacity.
It is impossible to say, however, whether NSP is being overly conservative
without fully understanding its power system, how it defines and determines

line ratings, and its needed transmission.

Impediments to Power Transfers

There are several possible impediments to power transfers among the
issues discussed above. They are WPPI's inability to secure long-term firm
wheeling, NSP's wheeling rates, the claimed lack of transfer capability, and
the indirect or loop flows. For all of these, the question that must be asked
is "Are there advantageous transfers that could be made that are now not being
made?” In the case of the long-term firm wheeling versus the short—term
interruptible wheeling that is now being provided to WPPI, the answer is, in
most cases, no — not at the present time. Whether a particular transfer is
labeled as firm or interruptible is, from the point of the view of the system
generation pattern, irrelevant. If the same generation pattern exists for a
transfer labeled as firm and for a transfer that is labeled as non—firm, then
the same transfers are being made. The ability to secure firm transfer
capability is, of course, important, but it is important from the point of
view of who obtains the benefits; as long as the transmission is used to the

limit of its safe capacity, the total benefits are not affected.
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The only major direct transmission connection between the Twin Cities
area and eastern Wisconsin is the 345-kV line passing through Eau Claire. If
the portion of this line east of Eau Claire should trip out, possibly for such
reasons as a lightning stroke to the line or damage to the towers, the power
flows would instantaneously be diverted to the rest of the network. Without
this 345-kV line, the only direct connection is a single 115-kV line which
would immediately be overloaded. This line, therefore, is automatically
tripped out as soon as the Eau Claire line trips out. This forces most of the
flows that had been on the Eau Claire line to be diverted south through Iowa,
east to Illinois, and north to eastern Wisconsin. Since NSP has no
contractual rights to this transmission path, the transfer schedules would
have to be curtailed as soon as possible after the loss of the Eau Claire
line. This means that west-to-east transfers cannot be maintained when the
Eau Claire line is lost. Thus, if the term "firm™ means the ability to
maintain the transfers even after the loss of the Eau Claire line, then there
is no firm capacity available between the Twin Cities area and eastern
Wisconsin, WPPI personnel seem to agree with this analysis. They agreed
that, if the 345-kV connection was lost, there would be a problem in
maintaining firm west—-to—east transfers.

There is, however, no universal definition for the phrase, "firm
transmission capacity.”" The term "firm"™ has a technical meaning in some cases
but 1is used to establish contractual priorities in others. Technically, it
can mean that amount of power that can be transmitted over a path such that if
a line is lost, the remaining power system will not be overloaded beyond its
emergency limits, the system will remain stable, and voltages will be
acceptable. Under the contractual definition, the word "firm" is used to
establish the priority of the service being rendered, usually in comparison to
non-firm service.

One of the key factors in determining how much firm transmission capacity
is technically available is the phenomenon of indirect flows or loop flows.
In a large complicated interconnected power system, the power flows divide
among the many lines according to their impedances. Flows cannot be directed
along a single specific line. Thus, when Commonwealth Edison in Chicago buys
power from Iowa, about 15% of this transfer will flow across the Eau Claire
line. These indirect flows, resulting from this and other transactions,

apparently result in a rather constant 200 to 300 MW flow from west to east on
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Lack of Responsiveness

WPPI has characterized NSP as slow to respond to its requests. NSP does
not particularly dispute this characterization, but it gives two reasons for
its slowness. First, the demands by WPPI were so unreasonable as to
constitute harassment and therefore NSP did not feel obligated to respond;

second, as NSP is two companies it takes extra time to coordinate a response.

The Parties' Points of View:

Availability of Long~-Term Firm Wheeling Capacity

The above list is really nothing more than the litany of frustrations on
the part of a relatively new joint action agency in trying to establish itself
in its dealings with an investor—owned utility which is very careful to look
out for its own interests first. Given this history, it is not surprising for
WPPI to question whether NSP is using technical impediments as an excuse not
to provide a service, in this case long-term firm wheeling, that it may not
wish to provide for other, possibly economic, reasons. As possible support
for its suspicions, WPPI mentioned an incident that happened several years
ago. In 1983, a study entitled, "Report on Transmission Capacity Available on
Manitoba-Twin Cities to Eastern Wisconsin System for the Short Range Period,"
was issued. TInitially, the study was to be a joint study by NSP and other
Wisconsin utilities, including WPPI. The representatives of the eastern
Wisconsin utilities on the Transmission Task Force of the study, however, did
not agree with the report and therefore did not sign it. The report was
eventually issued as an NSP report only. WPPI's reading of this is that since
the eastern Wisconsin wutilities disagreed with the report, they therefore
disagreed with NSP's technical analysis of the availability of Minnesota-to-
eastern-Wisconsin transfer capability. NSP confirmed that such an incident
did occur, but characterized the eastern Wisconsin utilities' decision not to
sign the report as being based on the fact that most of the analysis in the
report was done by NSP. NSP does feel, however, that there is a
misunderstanding of the facts about the west-to-east transfer capability and
that 2 lack of communication about how the Wisconsin and Minnesota systems

function has contributed to this misunderstanding.
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The incremental (marginal) cost of generation is given by - .
Incremental Cost = % =C % o (3/1Wh)

The curves of Figure B.2.1 are smooth functions. In practice, such
curves can be much less well behaved. One example is the 'value point
loading" issues associated with many fossil steam power plants.
Incremental heat rate curves for such plants can look like '"'saw tooth'
functions.

E ic Di -

The economic dispatch problem is to find the particular output levels
for each available generator that minimizes the total fuel costs while
meeting all of the loads plus line losses. Because of network losses,
less efficient generators ($/kWh) located close to the loads may be used
more than more efficient generators located far from the loads.
Typically, economic dispatch optimizations are recalculated every 5 to 10
minutes with a linear extrapolation (based on a very short term load
forecast) used in between times. 'Raise and lower pulses " are sent to
some generators every 2 to 20 seconds by the ACC system (See Section
B.4) . k'

The equations for economic dispatch are closely related to the
marginal wheeling rate equations discussed in Section 5.

Unit Commi !

The unit cbmnitment problem considers longer time scales; say, hour by

hour for one day or one week. Not all of the generators are needed at

certain times of the day. Unit commitment specifies the daily on/off
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"neat build up" dynamics.. Some types of short range load forecasting
models "loock different” but (B.1.4) illustrates the basic ideas.

The forecast of (B.1.4) is easy to implement once a weather forecast
for hour t is available. In practice, the biggest source of error in
short range load forecasts is often the effect of errors in the weather
forecasts.

Section B.2 System Economics

Power system dynamics cover time scales ranging from fractions of
seconds to mary minutes. ‘Ihe system economics functions to be discussed

cover time scales which range from 5 minutes to many months.

Define for a thermal power plant

H = Heat irput into the plant (Btu/hr)
C = Fuel cost per unit of energy ($/Btw)
& (© (3/hr)

P = Electrical power output (kW)

F

I

Figure B.Z.1 shows ~“typical curves relating these quantities with
variations in output power; B.2.la shows the input-output relation of the
plant, B.2.1b is the "heat rate" (H/P) where the heat rate is the irverse
of efficiency and B.2.lc is the incremental heat rate. The horizontal
axis in the three curves is the actual power going into the grid. The
total electrical power out of the generator is about 5% higher than P.

This extra 5% is used to run the power plant itself (pumps, fans, etc.).

1Actually other exogenous variables such as an industrial strike, a
world series baseball game, etc. can also effect total demand but we
restrict discussion to weather and time effects.
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independence is a reasonable assumption.
Define
Total Demand d(t): d(t) = L X dyk(t) B.1.2)
kj

Ng: Total Number of Devices
By virtue of the elemental independence assumption, 1t can be shown that
(to a good approximation)

Standard Deviation of d(t) = C __ | ®.1.3)
Mean of d(t) (Nd) 1/2

where the constant C is- not much greater than one. The fact that Ng for
arty reasonable sized utility is very large leads to the key and very
important conclusion that

o The randomness introduced by the independent variations of the

individual usage devices can ke ignored when considering total
demand behavior.

Weather and Time Dependence
Cne simple model structure used for forecasting demand dring hour t
is

d(t) = Periocdic Component plus Weather
Dependent Component (B.1.4)

Periocdic Component: Time function with 24 hour perioed.

Weather Dependent Component: Nonlinear finction of methbdological
conditions.

Real world complications have the periodic component varying with day of

week and season of year and a weather dependent component that includes
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APPENDIX B POWER SYSTEM OPERATION

This appendix summarizes the key furnctions performed by a modern
central control system of a large utility with both generation and
transmission. Small utilities and/or municipal or corporative utilities
will usually have control systams with fewer functions.

The brains of a generic central control system consist of highly
trained operators with extensive digital computer sugport. There is also
an extensive commmications system that uses telephone lines and utility
owned microwave to gather measurements and information from around the

system and to send commands.

Section B.1 Short Term Load Forecasting

A key imput to the system economics and security functions (to be
discussed in subsequent seétions) is a forecast of what future demand
will beb, say hour by hour for the next week, or day by day for next morth
or Year. | |
D .

Diversity of customer demand is absolutely essential to the operation
of today's electric power systems. Define

dik (t) : Demand for electricity during hour t for the jth usage

device (air conditioner, motor, lighting, etc.) of the kth
billing entity (customer). (KWh)

A key assumption is

Elemental Independence: At hour t and for a given set of
meterological (temperature, humidity, etc.) conditions, the dik(t)'s
are statistically independent over j and k. (B.l.i)

There are special cases which violate this assumption but, relative to

the present level of discussion and for most applications, elemental
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be started up or a blackout results. Generators have under and over
frequency relays which prevent them from operating at too low or too hign
a frequency for arny period of time as such operation can cause vibratios
which damage the generator.

Such long term dynamic behavior for a multiple generator system can
often be modeled by a basic swing equation like (A.3.1) ecoqjtbthat Hj is
replaced by the sum of the inertias of all the generators; Pmech,j (t) by
the sum of the mechanical power outputs of all the turbines: Pelec, §(t)
by the total load plus losses; and fj(t) by an average (over space and
time) system frequency. Turbine and boiler dynamic modeling is very
important for long term dynamics studies while the faster transients
considered in transient and some dynamic stability studies are usually
ignored. Long term dynamic studies can last from seconds to mary
minutes. They are usually done by numerical integration of the nonlinear

differential equations. Only a relatively few AC load flows are needed.
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It is usually studied and analyzed by linearizing the nonlinear
differential egquations such as those used in transient stability studies
about an operating point and then doing '"eigen value - eigen vector'
analysis. In general, dynamic stability involves slower dynamics than
transient stability. Turbine dynamics are usually included while boiler
dynamics are usually ignored.
Long Term Dynamics

Long term dynamics looks at transients that are much slower than
either transient or dynamic stability. To illustrate consider a
two-generator system where

At €t = 0 -, Both generators supply the load

At t = 0, Generator 2 is tripped off due to some fault, then

At t = 0 +, Generator 1 supplies all the load using the inertial
energy stored in the rotating turbine and generator.

This causes the frequency at Generator 1 to drop.

The mechanical irput power of Generator 1 then increases due to
turbine action using thermal energy stored in the boiler of Generator
1 to try to match the electrical load. The firing rate of the boiler at
Generator 1 then increases to try To reach a level which can méet the
electrical load.

If the turbine and/or boiler does not respond fast enough, load-
shedding, under-frequency relays drop some load in order to decrease the
rate of frequency drop, giving the turbine and the boiler more time to
increase mechanical power. The dropped loads are energized again one by
one. Finally, a new steady state is reached. If Generator 1 is not

large enough to meet all of the load by itself, other generators have to
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power irput to the jth generator camnot change within cycles, the right
side of the swing equation is positive. This implies a positive
acceleration, i.e., the jth generator starts to speed up relative to the
rest of the system. If the fault is not cleared in time, the gmerator's
speed (frequency) increases so much that it "pulls out of step," i.e.,
losses synchronism with the rest of the system.

The crude spring analogy for line flows discussed in Section A.1l can
be extended to give a ''feel" for transient stability. Assume a mass is
hung on each bus with a generator and, for simplicity, that the load
buses remain fixed. A fault has the effect of giving one or several of
the masses (generators) an initial velocity. The resulting motion of all
of the masses (and tensions on the springs) is similar to the swings
between the actual generators.

Transient stability is usually studied by numerical integration of
the nonlinear swing equations plus other differential equations of the
generator-voltage regulator models. An AC load flow is doe at each time
step to evaluate the effects of network coupling between the generators
"and loads. Boiler and twbine dynamics are often ignored. For large
intercormected systems (say more than 100 generators), such numerical
integrations can run much "slower than real time" even with powerful

digital computers.

D ic Stabili
Large intercomnected power systems with relatively weak transmission
links can exhibit small amplitude, low frequency (1 to 10 second period)

‘sustained oscillations. This is called the dynamic stability problem.
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equations. The dynamics of the network are so fast compared to the
dynamics of the generators that the steady state model is assumed to hold
during transients; i.e., the network transients are usually ignored.
Load Dynamics

Load dynamics are not really understood and so are usually modeled
algebraicﬁally, i.e., transients are ignored. Typical models are;
constant impedance, constant power, frequency sensitive, and voltage

sensitive.

Section A.4 Power System Dynamics
Three types of power systems dynamics with different time scales of
concern are discussed.

o Transient Stability: Very fast; cycles to ten seconds.
Nonlinear.

o Dynamic Stability (also called Steady State Stability or Small
Signal Stability): Slower; 1 to 10 seconds. Linear.

o Long Term Dynamics (also called Slow Speed Dynamics): Slowest;
seconds to minutes. Nonlinear.

T ient Stabilii

If a short circuit occurs on a transmission line, the protective
relays ''clear" the fault within cycles, as discussed in Section A.2.
During this time, the abnormal conditions cause mechanical transients in
the generators which are governed by the swing equation (A.3.1). If the
jth generator is close to the fault, then as long as the short circuit
exists, its electrical power output is zero (or very small), because it

Sis trying to supply a load with zero impedance. Since the mechanical
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is controlled is to visit one.

A.3 Mathematical Models for System Dynamics
Power Plant Dynamics

The number of differential equations used to model the boiler of a
steam power plant and its controllers varies from 2 to 200. Time
constants for boiler transients range from seconds to 20 minutes.

A turbine is often represented by 2 to 4 differential equations
whose time constants range from 1 to 15 seconds.

The generator (with excitor and voltage regulator) is often
approximated by a set of 2 to 5 differential equations with time
constants from 0.01 to 0.1 seconds.

A key equation of motion for the jth generator is given by Newton's

second law to be

df, (t)
H, — =P__ ’j’(t) " Palec, 3 ® (A.3.1)

Hj: Inertia of the generator rotor and turbine

£y () : Frequency of generated power which is close to being
proporticnal to the speed of rotaticn of the generator

Prech, j (t) : Mechanical power from the turbine to the ge:neratdr

'Pelec, 3 (t): Electrical power from the generator to the grid
This equation is known as the "swing" equation.
T i ssion Network D .

As explained in Section A.l1, a transmission network in steady state

‘can be represented by algebraic equations; i.e. the AC load flow
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Power Plant Relaying

Relays are used to protect the power plants by "turning off the
plant" when they sense a problem. Because of the massive cspital
investment assoclated with any given power plant, these relays are set
conservatively; i.e., it is better to 'cry wolf" than to damage the
plant. It is the job of the central controllers dlscussed in Appendix B
to make sure that the sudden loss of any one power plant does not effect

the service being provided the customers.

Power Plant Controllers

The power plant operators are the most important controllers. A
modern power plant control room has a vast array of displays ard switches
for the operators' use. Digital computer driven display and diagnostic
systems are playing an ever increasing role.

There are also many automatic control loops within a power plant.
To illustrate, consider a fossil steam power plant.

The voltage regulator, controls the excitor in order to maintain
output voltage magnitude at the desired set point.

The go{remor controls the steam flow into the twbine so that the
frequency does not drop 'too much" as load increases (as will be
discussed in Appendix B, the local power plant governors do not attempt
to maintain exactly 60 Hz) .

Boilers have extensive automatic firing control locps to maintain
pressure and temperature within acceptable limits while providing the
needed steam flow to the turbine.

The best way to really appreciate what a power plant is and how it
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The following is one possible sequence of events:
At £t = 0 the short circuit ocours.
At t =4 cycl&s,l each relay determines the location of the fault.

At t = 8 cycles, relays R3 and R4 open circuit breakers C3 and C4.

1l

0.5 sec, 2 relays R3 and R4 reclose circuit breakers C3 and
'C4.

At t

At £t = 0.5 sec + 8 cycles, relays R3 and R4 recpen the circuit
breakers if the fault is still there.
The circuit breakers Cl and C2 did not trip because their impedance
relays Rl and R2 determined that the fault was not within their zone of
protection. In this example, the féult is in the zone of protection of
R3 and R4, but not Rl and R2. However, if C3 and C4 fail to cpen for
some reason, R2 will trip circuit breaker C2 after a preset time delay.
Network Controllers

Tap changing transformers, switchable capacitors, synchronous
condensers, etc. may be installed at various po:x.nts on the network to
help control voltage magnitudes. Many of these operate automatically
uder their own local controllers which adjust the taps, switch the
czpacitors, etc. to try to maintain the voltage’ magnitudes near some
prespecified set points. The set points are adjusted as needed by the

central control system discussed in Aopendix B.

1 A cycle is a measure of time equal to 1/60 second assuming the
power system coperates at 60 Hz. In mary parts of the world, power
systems operate at 50 Hz.

2 The ionized path fran the lire to gard should @ away in 0.5 sscacs.
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Figure A.2.1

Three Bus System Used to Il1lustrate Protective Relaying
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allowed to exceed prespecified wvalues. Optimum 1load flows can be

important in system operation relative to economics and security (see

Appendix B) .

Section A. 2 Local Controllers

A power system is controlled and operated by a hierarchy of local
and central control systems. Local controllers at the individual power
plants and scattered throughout the transmission network are discussed in
this section. Distribution network local controls are somewhat

different. Higher level central controls are discussed in Appendix B.

Network Relaying

Relays are extensively used on the network. A relay contains the
logic that decides to open or close a circuit breaker if certain locally
measured conditions are met. Two commonly used network relays are
overcurrent relays and impedance relays.

To illustrate the- sophistication of network relaying, consider the
three bus network of Figure A.2.1. Fowr circuit breakers Cl to C4 are
shown. Each has an associated impedance (also called distance) relay, Rl
to R4, which detects the presence of a "fault" and estimates its location
by measuring the voltage and current at the relay's location. Tre 'x' on
the transmission line of Figuwre A.2.1 represents a fault, which in this
case is a short circuit due to a lightning strike which established an
ionized electrical path for cwrrent flow to ground (or between phases) .
This path is sustained if the potential difference between the line and

ground is high enough.
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and maintenance scheduling. It also allows for central control of
operating reserves and system security.

In practice most power pools actually use a hierarchal control
structure in place of a single central control system. A central power
pool center coordinates the actions of separate utility level (or
multiple utility level) central control systems.

Power pool operation requires the use of some mechanism to balarce the
books; i.e. to transfer funds between the pool members so they pay or are
paid for energy obtained from or sent to other pool members. One
gpproach involves variations on the split the difference formulas used
for independent operation. A more scphisticated approach uses the
concept of an '"own load dispatch.'" With this approach, the power pool
central office determines, say each week, how much each utility ought to
receive or pay for the energy transactions performed during the week by
evaluating:

o The cost of ruming Utility A in a way that it would meet its
own load without purchases from or sales to the pool.

o The actual costs Utility A has incurred.

These numbers determine the amount of money that Utility A receives or
pays.

Power pool operation does not stop members from having separate long
term contract arrangements among themselves. For example, Utility A may
agree to sell Utility B the output from a given plant for a pericd of ane
vear. Then the two utilities simply inform the power pool office of the
arrangament, so that the capacity of A is decreased and the cgoecity of B

is increased by the same amount. System operation is not affected.
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Most electric utilities in the US are operated as part of an
intercomected grid to

o Allow purchases and sales which are beneficial to all.

o Provide mutual support during emergency conditions.

There are various degrees of Iintercommected cooperation. Two extreme
cases are discussed; independent operation and power pools.
oo dert Omeration

Consider a bevy of independent but intercormected utilities. A wide
variety of economic transactions can occur between them.

Economy: If Utility A's marginal operating cost Ay ($/kWh) is greater
than Utility B's Ag for the next hour, Utility A may purchase energy from
Utility B instead of generating the energy itself. The price is often
based on a split the difference rule; i.e., the sale price is (Mg +
>\B) /2. Such economy transactions take place each hour and are made by
telephone calls between the system operators. Utility A may be buying
from Utility B while simultaneocusly selling to Utility C.

Contracts: A wide variety of longer term purchase and sale contracts
are negotiated between utilities. Examples are firm contracts for a
fixed amount of energy for the next day; contracts for the right to buy
energy for the next day; and contracts for the percentage of the output
of a given power plant for the next year.

Power Pool

A simple power pool uses a single central control system that
determines how energy is to be dispatched from all the utility members'
generators to minimize the total operating cost of all the utilities in

the pool. This enables centralized econcmic dispatch, unit commitment,
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Each utility raises or lowers its overall generation proportional to the
time integral of its own ACE(t). We will not go through the analysis
here, but the overall result is the desired behavior.

The beauty of this control logic is that each intercomected utility's
ACC system uses only measurements made on its own system. The only
overall intercomected system coordination needed is to make sure each
utility's net scheduled interchange is correct; i.e., that they all sum
to zero.

The ACGC systems make no attempt to control individual tie line flows
(unless there is only one tie line). An AGC system controls only the sum

of the tie line flows.

Control of Time

The AGC systems keep the overall system frequency close to ramiral but
time, as measwred by the integral of frequency, can drift. Thus one
utility is assigned the task of comparing the integral of frequency to a
time standard and sending time correction signals to the other utilities
say once or twice a day. In normal operation, USA utilities try to keep
the difference between the integral of frequency and true time to within
3 seconds (usually it is much closer but in rare cases it can be much
worse) . In general, electric clocks tend to run a little slow during the

day and a little fast at night.s

Section B.5 Interconnected Systems

sThis makes the working hours for most pegple a little longer then they
should be; unless they use their own watches. ~

280



electrically intercormected. Because of short term economy transactions
and longer term contracts (see Section B.S5), each utility specifies its
net scheduled interchange; which is the total amount of power that is to
flow out (in) along the tie lines comecting the utility to its
neighbors.
Consider two Utilities, A and B. The role of Utility A's AGC system
is
o In normal conditions, to maintain the sum of the power flowing
out (in) over all of Utility A's tie lines close to Utility A's
scheduled net interchange. Thus if Utility A's generation is
greater than its total load plus losses plus its scheduled net
interchange, Utility A's AGC reduces Utility A's total
generation.
o To maintain frequency close to the desired 60 Hz.

o Under emergency conditions when Utility B has lost a major
power plant(s) due to local relay actions, to increase Utility
A's generation to provide emergency support by increasing power

flow into Utility B. This energy is paid back by Utility B
later on.
Utility B's AGC system works the same way.
This seemingly difficult control task is accomplished by having each

utility compute its own area control error (ACE) given by

ACE(t) = B[f(t) - fo] + PI(t) - Pech (B.4.1)

where

P, (t) = Sum of all tie line power flows (measured and camnicated to
the central control system in real time)

If

Pgon, = Net scheduled interchange

£(t)

il

Locally measured frequency
fn = Desired frequency

B

Il

Frequency bias setting.
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to loads by a network that is not electrically intercomected to other
utilities. In this case the role of the ACC is to

o Keep frequency close to the desired 60 Hz

Each power plant has a governors which uses locally measured
electrical frequency (or turbine speed) to increase energy output when
frequency goes down (i.e., when the mechanical power driving all the
turbines is less than the power delivered to the loads and losses).
These governors are built with a '"droop" characteristic. Thus, if
frequency is initially 60 Hz, then after an increase in load, generation
increases to meet the new demand but the resulting frequerncy is less then
60 Hz. This drocp characteristic is needed to prevent the local,
independent governors from fighting each other.

For an isolated utility, the ACC readjusts the set points of the local
governors to bring frequency back to the desired level. Raise and lower
pulses may be sent to the local power plant governors,s every 2 to 10
seconds.

Choice of a particular peower plant's share in any needed total energy
output change is determined by the economic dispatch logic of Section
B.2. Thus, in addition to maintaining frequency, the AGC also tries to

keep the generation levels as close to the optimum economic dispatch as

possible.

Life gets more interesting when several independent utilities are

3Governor action may not exist on large base loaded units.

+In practice, anly certain power plants are usually under ACC. Rase load
may not see ACC signals. Neither do most gas turbine peaking plants.
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power in less than 10 minutes.
System Dynamics

System dynamics, as discussed in Section A.4, camnot be ignored. In
practice, however, little in the way of real time modeling and analysis
is done to protect the system from undesirable dynamics.

Transient stability problems have time constants that are too fast for
a central system to handle (today's tecimology). Conceptually, transiert
stability contingency analyses could be done on line but, in practice,
suitable models are not available. Dynamic stability contingency
analyses could conceptually be done on line but are rarely implemented.
Instead, off 1line, plaming type studies of transient and dynamic
stability can lead to transmission line flow limits which are then
handled in the various system security functions just as if they were,
for example, thermal line overloading limits.

Long term dynamics (which determine the required operating reserve)
are usually not evaluatéd by any on line mathematical model either.
Operating reserve requirements are usually based on predetermined rules
developed from engineering judgement and off line plamning type studies.
Section B.4 Automatic Generation Control (AGC)

Automatic generation control® (AGC) provides a bridge between the
power system dynamics and the economic-security functions of Sectias B.2
and B.3.

Isolated Utili

Consider an isolated utility whose power plants are tied together and

2Also called load frequency- control (LEC) .
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Contingency analysis has to consider the effect on other
intercommected utilities. For example, the line flow changes within a
given utility resulting from a line outage within the utility depend on
the status of the network and generation patterns of the other
interconnected utilities. In the case of extreme dependence, the
neighboring utilities may share real time information on the state of
their respective systems. Otherwise external equivalent models are used
(developed from off line studies or identified from measurements) .
Operating Reserves

The term 'operating reserves" denotes the generator reserve the
utility has to maintain to prevent blackouts (or major frequency and/or
tie line flow deviations) in case of the sudden loss of some generation
or tie line support.

To understand the operating reserves problem consider again the
three-plant example of Figure B.2.2. 1If Generator #l1 fails at 4 am, a
blackout will occur as no reserve generation is available to take over.
Operating reserves is ene way to avoid this. If Generator #2 shares the
load with Generator #1, but is not at its maximm output, failure of
Generator #1 at 4 am might not cause a blackout, if the operating reserve
of Generator #2 is large enough and can react fast enough.

Operating reserve is sometimes associated with spinmning reserve.
However, the term "spimning reserve" actually refers to generators which
are cormected (synchronized) to the network but which are not goerated at
their maximum output levels. In practice, utilities may also maintain
other types of operating fast-acting reserve such as fast start gas

- turbines, pumped and regular hydro, etc. which can be brought up to full
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system if transmission lines are overloaded or voltage magnitudes are rot
acceptable. This is usually done by rescheduling the power generation
and/or adjusting generation voltage magnitudes, tap changing
transformers, switchable capacitors etc. Sometimes it is necessary to
shed loads.

Such rescheduling of real power generation and voltage magnitude can
be done using an optimum load flow (see Section A.l) which minimizes
total operating costs subject to the network constraints. However, in
practice, it is often done by combining sensitivity analyses with
operator judgement.

Conti Analvsi

Contingency analysis addresses 'what if" questions concerning
potential failure of an important part or parts of the system, e.g., how
would a transmission line outage affect the rest of the network? In
principle, the analysis is simply an AC load flow program that is run
assuming varilous prespecified, possible transmission line outages. If
these simulations show that a line is drastically overloaded by some
outage, the operators can apply corrective control before the fact so
that, 1f the event happens, the rest of the system will not be in
danger. Obviously, there is a trade off in doing corrective cantrol just
in case something happens. By doing so, the system is more reliable ut,
by definition, is no longer dispatched in the most economical way. Often
corrective control is not actually applied before the fact since outages
are not too frequent. The contingency analysis simply gives the

operators a priori guidelines on how to proceed in case a key autage does

| occur.
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Voltage magnitudes, power flows (real and reactive), circuit breaker
status (i.e., open or closed) are monitored by measuring instruments
scattered throughout the system. These measurements are sent to the
central control system using the real time commmnication system.

The information received is processed by digital computers and
presented to the operators via display monitors. The computer compares
the incoming measurements with previous ones and upper and lower
operating limits. It warns operators in case of irregularities in the
data or measurements that lie outside of safe operating regions.

State Estimation

State estimation is a procedure vwhich converts network measurements
into an estimate of the state variables, i.e., the voltage magnitides ard
phase angles at the buses. Redundant measurements are used to counter
the effect of metering errors and bad data arising from, say, meter
failure. The most common criterion consists of minimizing the weighted
sum of squares of the differences between the measurements themselves ad
the values of the measurements as computed from the estimated state
variables. A state estimation program can be viewed as a type of AC load
flow.

System monitoring can be done using the éstimated network conditions
rather than the raw measurements. For example, once the state variables
have been estimated, it is easy to compute all the line flows and to test
whether they and all the voltage magnitudes lie within safe operating
regions even if they were not directly measured.

c tive C 1 Acti

Corrective control involves changing the operating conditions of the
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maintenance taking into account seasonal demand variations, availability
of maintenance crews, etc. A maintenance schedule determined in January
for the rest of the year may be changed completely in April if a major
power plant is forced out in April and requires extensive eamergency
maintenance. This can affect maintenance on other plants (as well as the
forced out plant) .

Maintenance scheduling optimization 1is of the integer programming
type. However, it is usually done using heuristic optimization logics
and/or the judgenent‘of experienced operators.

Maintenance scheduling can be combined with nuclear refueling decision
logics (for a utility with nuclear power plants that is). Nuclear
refueling cptimization irnvolves complex nonlinear relationships covering
long term fuel cycle costs (which can span several years). For many
rnuclear power plants, maximum capacity is reduced at the end of a fuel

cycle if it is desired to get the most energy ocut of the fuel.

Section B.3 System Security

Section A.2 discussed local relay logics which act to avoid damage to
the equipment. This section discusses system level procedures used to
protect the system in the event of a failure. As an example, assume a
heavily loaded transmission line is automatically withdrawn from the
system by local protective devices. If the overall system is not
prepared for such an event, other lines may become overloaded, and their
overload relays may trip them out of the system as well. This could

cascade into a blackout.

' Svstem Monitori
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erosion of river banks, to allow irrigation of cultivated areas
downstream, to allow navigation, for sewage control, etc.

Weather Conditions (short term): If a storm is forecasted, the
water level of a reservoir and the rate of water flow may have to
be constrained to prevent floods.

Weather Conditions (long tenh): Snow falls in the mountains and

the depth of the snow pack influence hydro operation marty months

into the future.

There is no standard optimization logic for hydrothermal scheduling
because each system is different. One approach irwvolves iteration
between a pure thermal optimization (for a fixed hydro schedule) and a
pure hydro cptimization (for a fixed thermal unit commitment).

Pumped Storage

Pumped storage hydro plants present special economic scheduling
problems. A typical one week schedule starts on Monday morning with a
full reservoir. Some of the water is used to help meet Monday's peak
demand. On Monday night, thermal plant energy is used to partially
refill the reservoir. 'Ihis cycle is repeated throughout the week until
by Friday afternoon, the reservoir is at its lowest allowable level. The
reseyvoir is then com;gletely refilled over the weekend. Pumped storage
decisions can be built into the unit commitment logic.

Pumped storage can be used to reduce the peak demand seen by the
thermal generators; to help compensate for thermal start up costs and

limited ramp rates, etc.; and for operating reserves.

Power plants have to be removed from the line for routine maintenance
(2 to 4 weeks per year for a large fossil power plant). This leads to

“maintenance scheduling which locks a year in advance to schedule
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particular system. System operators with experience and a good knowledge
of the system can be very effective. Alternately, heuristic optimization
logics are incorporated into a computer program.

Dynamic Programming: Conceptually dynamic programming is tailor-made
for the unit commitment problem as it is an ingenious way of finding the
optimal path between two states given a finite number of possible paths.
However, pure dynamic programming introduces dimensionality problems. In
practice, a combination of dynamic programming and priority list
heuristics can yield an excellent computer program.

Euel Purchases

Most utilities purchase some or all of their fuel (e.g., oil and coal)
on the open market. This leads to another type of optimization problem.
Issues related to determining fuel contracts and purchases include:
prices of different suppliers, transportation costs, storage
capabilities, purchasing conditicns, etc. Fuel contracts can be signed
for time spans of months and years with possible provisions for small
weekly adjustments. Linear programming can be an effective tool for
cptimizing fuel purchases.

Hydrothermal Systems

The economic operation of a system with hydroelectric as well as
thermal plants is much more complicated than that of a pure thermal
system. Hydroelectric generation introduces a large number of new
technical, economic and social constraints such as:

Variation of Water Levels in Reservoirs: A large variation can

hurt recreation facilities that developed in the area and have

adverse impacts on lake life.

Rate of Water Flow: Flow rates are constrained to avoid fish kill,
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schedule of generators.

A simple example is illustrated in Figure B.2.2 for a system with
three generators each rated at 100 MW. If the operating costs of the
power plants increase from Generator #1 to Generator #3, the most
economical way to operate the system is as shown in Figure B.2.2. -

The simple picture of Figure B.2.2 becomes more complicated when real
life constraints regarding each generator are considered such as:

Minimum Up Tin@: The generator must run for a minimm time.

Minimm Down Times: If shut off, the generator must remain in that
state for a minimm time.

Start Up Costs: It takes fuel to heat up a cold boiler.

Ramp Rates: It takes time to go from zero to full load.

Crew Availability: If a plant has two or mor'e:generators, the

o operators may be able to start only one at a
time. o
There are also system wide constraints such as transmission lire cgpacity
limits and the need to carry operating reserves (see Section B.3).

Taking .all the real world constraints into account, unit commitment
ISéédnles a very cﬁonpliéated problem. Note that economic dispatch is a
subproblem of unit commitment; i.e., in theory, for each possible
combination of generators that can supply the load, an economic dispatch
must be run.

Two of marty approaches to the unit commitment problem are discussed.

Priority Lists: Given a set of power plants and their operating
costs, the generators with cheapest operating costs are first committed
as much as possiBle:  The effects- of the constraints are then

incorporated. This heuristic method requires a lot of insight about a
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My gyt Value when utility is buying from customer

It can be shown that after a few approximations

Mgell = 7 Mogy
so that if

Psell, k(t): Spot price for selling energy to customer

Pouy, k () : Spot price for buying energy from customers
then

Psell, k() = (L +m) [Y(®) + Mme(t)]

Pouy, k() = (1 - m [v(E) + Me(t)]

Ifm=0.2,

Psell _1.2_, ¢
p 8 ’
buy

which is a 509 difference.

Section C.8 Spot Wheeling Rates

Section 2 of the main text defined four types of wheeling. Type IV
wheeling between a private generator and a user usually is "bus to bus"
wheeling; i.e. only two buses (nodes) of the network are involved. The other
types usually involve ''area to area" (as in Type I, utility to utility) or
"area to bus" wheeling wherein mary buses of the network are involved. The
discussions to follow consider only the bus to bus case. Trhe area cases are
more complicated but the same basic concepts apply.

Spot prices vary over space to reflect the different values of electric
energy at different buses. Given this spatial variation, a "reasaable way'

to specify a bus to bus wheeling rate is
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pe(®) = @ +m p ()
The reconciliation muitiplier is a constant which is adjusted util the

expected armual revenues equal the armual target revernue. Thus the value of
m is specified by the condition.

8760 . :

(1 +m X X P (€) 4 (5) = (Annual Target Revenue)

=1 k S
where the left hand side should actually be written in terms of the expected
value of ﬁk(t) d(t) . If demand response to price is considered, dg(t) is a
function of pr(t) which is a. function of m so an iterative solutim for m is

required.

Section C.7 Buy Back Rates

PURPA requires that a utility 'buy back" electric energy from its
customers. Thus an hourly buy back spot price is needed. The operating
and quality of supply hourly spot price components are independent of
whether the customer is buying from or selling td the utility. However,
revenue | recbﬁciliation/ destroys this symmetry. Revenue reconciliation
increases the hourly buy back spot price when the utility is over recovering
revenue and vice versa. |

" In Section C.6, the hourly spot price with revenue reconciliation is

Cp®) = @ m )+ ()

This same basic formula applies to both buying and selling except the value
of m changes. Define

Mge]]l: Value when utility is selling to customer
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H

;10 A constant if the DC load flow approximation (see

Appendix A) is used.

Section C.6 Reverme Reconciliation Components

Electric utilities are usually run by a goverrment agency or by private
industry that is regulated by a goverrment agency. Hence there is usually a
need for revenue reconciliation to insure that they do not meke or lose (too
mich) money. A;pfoadles to this revenue reconciliation include

o Use of surcharge or refunds

o Use of revolving funds

o Modlfy:mg the spot price
For an ideal world, the use of revolving funds or certain types of
surcharge/refunds is recommended as they do not change the hourly spot
price. However, such approaches present many practical Iimplementation
problems. Therefore we will discuss here the approach of medifying the scot
price through the use of revenue reconciliation components.

The basic idea is to modify the prices paid by the customers so that
the utility's revenue over some time interval (say one year) covers its
operating and embedded capital costs plus a reasonable rate of return on
investment. This gives rise to the revenue reconciliation components, R (t)
and 7R,k (t) -

One structure which is a special case of the 'Ramsey'" or '"second best
pricing” theory is "multiplicative" in nature, i.e.

R(E) =m ()

TR,k (€) = m Me(t)

which yields an hourly spot price with revenue reconciliation given by
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run to meet the demand, the resulting prices are
o At Base Load Bus p = 5 ¢/Kdnh
o At Peazking Plant Bus p = 10 ¢/Kah

which is achieved by using 7lgg, 2 = 5 ¢/kWh.

Section C.5 Spot Prices Without Reverue Reconciliation‘

For subseqﬁent developments, it is helpful to sumarize the operating
and quality of supply components of the hourly spot price.

Define

Py (t) : Hourly spot price without revenue reconciliation component.

Then

P (B) = (t) [Generation Components]

M (t) Network Components] (C.5.1)
YO = MO * g (®)
M) =7y 1 () + g 1 (O

The network components M (t) of (C.5.1) can be written as

Me(8) = L&, (6) Hyy (C.5.2)
1

~ 9z, (t)

i = 35, (9)
au, [z, (B)]
§,(8) =70 —f iy~ [Losses]
1
* Hog p, 1 () [Quality of Supply]
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demand starts to exceed its critical level, 7gg (t) goes up to 90 ¢/KWh so
that A(t) + Ygs(t) = 100 ¢/Kih.
Network Quality of Supply: 7ng, 1 (t)

By analogy with 7og(t). 7gs,k(t) becomes large in magnitude when the
cagpacity of the network to transport energy is being approached. The
recommenided ideal world approach for network quality of supply is one of
"market clearing' involving both generation and demand changes. However,
other a;proacheé such as allcoccation of network capital expansion costs can
be used if desired.

Assume one particular 1line, say 1line i, with flow zj(t) is

overloading. Then

_ Oz, (t)
T’QS,k(t) - /J’Qs,ﬂ,i(t) Bdk(t)

Mos,n,i(t) : A (Lagrange) multiplier which is adjusted until customers
o and generators ''respond" to change the usage and
generation patterns so that the line overload goes away.
Spot prices are affected at buses throughout the network even if only one
line (line i) is being overloaded.

As an example, consider two buses with one loss-less line cormecting
them. Assume one bus has a base load generator with marginal fuel costs of
5 ¢/KWh while the other bus has a peaking plant with marginal fuel costs of
10 ¢/Kih. Assume all load is at the bus with the peaking plant ard the load
is less than the base load unit's capacity. Thus if the line can carry all
of the demand, the peaking plant generation is zero and

o A=5 ¢/, ngg i = 0

o At both buses p = 5 ¢/khWh

It the line capacity is less than the demand and the peaking plant has to ke
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dominate the hourly spot price.

Lon Quality of Supply: e (o)

One possible structural form for Yos(t) is

Yos () = fgs,~(€) by(t)
by(t) : Potential loss of load indicator

1 a(t) > derit,~(0)
b (t) =
t‘y N7
0 other
derit, v (B) ¢ A critical demand level based on available generation
capacity and spinning reserve requirements.
QQSIA/(t) : Generation quality of supply price ($/kwh) .

The Yps(t) is random because the values of both derjt,y and d(t) are

random.

Three methods for quantifying HQs,A/(t) are

o Market Clearing Price: Set QQS, (t) to be the value that
causes customers to reduce demand down to deyit, ~- This value
depends on the amount of load reduction required.

o Value of Unserved Energy: Set 6 () such that the
resulting spot prices equal the cost to the customer of
unserved energy.

o Allocation of Peaking Plant Capital: Set fgg ~ to be a constant
such that over a year, the 7pog(t) component recovers revenue equal
to the ammualized capital cost of a new peaking plant.

We recommend use of the market clearing price approach where feasible.
However the other two approaches can be easier to implement in the real
world. The value of unserved energy is related to but not necessarily equal
to the market clearing price.

As an example, consider a utility whose marginal fuel and maintenance

costs (i.e. \) reach 10 ¢/kiWh when demand is large. Assume the cost of

unserved energy is 100 ¢/kWh and ignore all network effects. Then when
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8760 , 8760
¥ Rz (t) 0.05 £ z(t)
=1

—=1
Amual Losses Armual Flows
Assume
z(t) = 500 MWh for 5000 hours

1000 MWh for 3000 hours

1500 MWh for 760 hours

i

R = iQ+Q5lLl5Q_ll5Q_QL-__ilQQQLLQQQQL.—_LLanJZQQll

(500)% (5000) + (1000)2(3000) + (1500)% (760)

=.£Q—L.Q§)—(Li)—(lg-—).6' >

59.6 (105

~5.5 (107
When the line is heavily loaded, i.e. z = 1500 Mwh,

M) = DN+ g ()] 2(5.5) (107) (1500)

A(E) + t)][0.165
M) + g (6) 1 [0.165]
Thus even though average losses are 5Y, at times of heavy loading the

marginal network loss component is 16.5% of A(t) + Yos () -

Section C.4 Quality of Supply Components

The generation and network quality of supply components, 7gs(t) and
WQS,k(t) can be quantified in different ways. All approaches vyield
behaviors characterized by very small or zero levels most of the time with a
large, rapid increase when the generation or network capacity is being

approached. During such critical times these quality of supply cénponents

290



square of line flows. Assuming a quadratic dependence of losses on line

flow, 7, k(t) becomes

Toe® = D+ g (9] g.%%

oz, (t)
DO * @ TR, 2,0 75wy

il

z, (t): Power flowing in line i
L(t): Total Losses = X L; [z; (0]
i

Li [zi (t)] = losses in line 1

_ 2
=R; z; (t)

Ri: Constant depending on resistance of line i
The marginal network loss component can be quite important at times of
high demand even if ammual percentage losses are relatively small.
As an example consider a two bus, one line system with all generation

on one bus and demand on the other. There is only one flow z(t) so

2l) _
B, (c) Tt

L(t) =R z(t)

Assume average losses over a year are 5Y so
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+ IR, k() [Network Revenue Reconciliation]
Quality of supply components arise when generation or network capacities are
being approached. Thus they serve as 'curtailment premiums" or "capacity

charges'. The components of (C.1) are often combined into groups

AE) =) + M) [System Lambda]
V() = A(E) + Yos(B) [Marginal Cost of Generation]
Me(t) = mL,k(8) * 7gs, k(6 [Marginal Cost of Network Operation

The complexity of the equations which define the individual spot
price components depends on the level of aggregation used in modeling the

generation, the network and the customers.

Section C.3 Operating Cost Components
The operating cost components of the hourly spot prices are

Generation Fuel and Operations: A(t) = g (t) + Wwm(t)

Network Losses: 7, (%)

The system lambda, A(t), component of the hourly spot price is the
derivative of generation fuel and maintenance costs with respect to demand.
It is the output of the "economic dispatch" and "unit commitment” generation
dispatch logics used in most modern electric power system generation écxxtr’ol
centers.

Network Losses: ny, 1(t)
This component arises from the energy losses resulting from

transmission and distribution. Losses tend to be proportional to the
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Now change the conditions and assume the customer benefit is 15 ¢/dh
instead of 5 ¢/kWh. Then for both pricing schemes
Demand = 1100 MW
Customer Benefit = $165, 000
Utility Cost = $30,000
Social Welfare = $135,000
The utility's revenues (price times demand) are

Utility Revenue  Utility Revenue

(3) Minus Costs (%)
If customers pay spot prices, then 110, 000 80, 000
If customers pay average operating 20,000 0

cost, then
The $80,000 "pfofit" made by the utility under spot pricing can be used to
pay the capital costs of the two generators; however, this may either over

or under recover the actual capital costs of the plants. .

Section C.2 Compeonents of Hourly Spot Prices
The hourly spot price associated with the kth customer during hour t

is viewed as the sum of individual components defined bys -

- Pr(E) = E (D) [Generation Marginal Fuel]
+ ~m(t) [Generation Marginal Maintenance]
+ oS (t) [Generation Quality of Supp’ly] (C.1)
+ ;/R t [Generation Revenue Reconciliation]
+ 1, k() [Network Marginal Losses]

+ 7os,k(t)  Metwork Quality of Supply]

3 A notational cornvention should be ocbvious, gammas are used for
generation quantities, etc.

287



A Simple F y F S Price
Consider a utility with two generators where

Capacity Operating Costs
Generator 1 1000 MW 2¢/KWn
Generator 2 100 MW 10¢/KWh

Assume the generators are optimally dispatched (i.e. Generator 1 is used

until demand exceeds 1000 MW). Then, ignoring losses and

capital costs, it

follows that

Utility Average Op. Spot Price
Operating Cost ($/hr) Cost (¢/KWh) (¢/KHh)
If Demand = 1000 MW, then: 20,000 2 2
If Demand = 1100 MW, then: 30,000 2.73 10

Assume customer demand has the following characteristics
o Maximum demand = 1100 MW
o Benefit customers receive from using electric energy is 5¢/kWh
Define short term social welfare as
Short Term Social Welfare = Customer Benefit - Utility Operating Costs
Assume customers behave in their own best interest, i.e. are not willing to

pay 10 ¢/KkihWh for a benefit worth only 5 ¢/kiWwh. Then it follows that

Demand Benefit Costs Social Welfare

W) (%) (%) (%)
If customers pay spot prices,
the demand will be cutoff at
1000 MW and: 1000 50, 000 20,000 30,000
If customers pay average
operating costs, then: 1100 55,000 30,000 25,000

Hence short term social welfare is hicher if customers see spot prices

instead of average operating costs.
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A () = _—QE) Total Cost of Providing Electric Energy to all
8d1-< Customers (C.1.1)

The derivative of (C.1.1) is evaluated subject to constraints such as
Energy Balance: Total generation equals total demand plus losses.

Generation Limits: Total demand during hour t camot exceed the
capacity of all the power plants available at hour t.

Kirchoff's Laws: FEnergy flows and losses on a network are specified by
physical laws.

Line Flow Limits: Energy flows over a particular line carmot exceed
specified limits without damaging the line and/or causing other system
cperating problems.
R R iliati
The basic definition of (C.1.1) involves only marginal costs without
consideration of revenue reconciliation; i.e. consideration of embedded
capital costs and rate of return on investment.
A key property of marginal cost based spot prices is
o They tend to recover both operating and capital costs.
Since generation is assumed to be dispatched optimally, marginal costs

exceed average variable operating costs. Thus charging customers at

* marginal costs yields revenues that exceed total variable operating costs;

and this difference can be applied towards the capital costs. An 'optimum"
power systen's marginal costs yields revenues which exactly match operating
and capital costs.' Unfortunately, in the real world, this difference will
usually cause eiéher over or under recovery of capital costs.: Mechanisms

for revermue reconciliation are discussed in Section C.6.

- 2Considering the massive uncertainty utility plarmmers have to face,
it is almost an accident if the generation mix, etc. happen to be
"optimum" at any given time.
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APPENDIX C
A THECRY FCR WHEELING RATES

Section 5 of the paper discussed issues associated with the
establishment of a structure for wheeling rates. This appendix summarizes
an explicit approach which is consistent with the general discussion of
Section 5. ‘

The approach to be presented is based on the spot price of electricity
at a given howr. Therefore spot prices are discussed first before wheeling

rates are considered.

Section C.1 Definition of Spot Prices
Define
P (t) : Spot price seen by kth customer during hour t ($/kwh) -
di (t) : Electrical energy used by kth customer during hour t (kwh)

Then
8760

kth customer _ 3
amual bill

P (Y) 4 (1)

An hourly spot price can be quantified in various ways. The basic
approach used in this book is:

Pr(t): Marginal (or incrementali) cost of providing electric
energy to customer k during hour t taking into consideration both
operating and capital costs. ($/kwh)

o) rgi o]
The hourly spot price (without revenue reconciliation) is given by the

marginal cost i.e.:

1At this level of discussion, marginal means the same thing as
incremental. In actual implementation, there is a difference.
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Power pools often have free flowing tie lines. In this case, the
utility members do not have individual ACC systems and there is one AGC
system for the entire pool.

Power pools may engage in purchases and sales with other power pools
or independent utiliti&s just as if the power pool was a single utility.
Utilities within the pool may also make purchases and sales agreements

with utilities outside the pool.
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'Reverse Flow Wheeling
L=R (d-wW?2

where for both flows
g =d+ L

The following numerical values are used

M =5 ¢/kih
A2 = 10 ¢/Kn
d = 1000 Man
W = 200 Mah
R = 5(1075)

This value of R vields 5 ¥ losses when z = 1000 MW because
Percent Loss = & = 5(107%) (1000) = 0.05
Substituting these numerical values yields when there is no wheeling,
W=20
L = 50 Muh
gy = 1050 Mih

Forward Flow Wheeling

L = 5(107°) (1000 + 200)2 = 72 Mdh (losses go up)
g, = 1000 + 72 = 1072 Mih
Reverse Flow Wheeling (losses go down)
L = 5(107°) (1000 - 200)2 = 32 Mah
g, = 1000 + 32 = 1032 Mih

Ideal R R {liation: Wheeling R

With Ideal revenue reconciliation, the general formula for Whg
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Note that definitions of Buses B and S change in the two cases. The
swing bus, however, is always located at Bus 1. For simplicity assume d > W
so that for the Reverse Flow case, the flow z does not change sign.

We make the following simplifying assumptions:

Yos (t)y =0 No generation capacity limits or generation quality
of supply costs
Ule'S] (t) =0 No network q.lallty' of supply costs
)\j () = >‘j Incremental cost of generation is constant, independent
of generator level g, j =1, 2
Assunme

g1: A base load plant
gz: A peaking plant
so
Ny >> N
For most of the cases to be discussed here, there are no constraints; so
g2 = 0 since ceneration at bus 1 is so much chegper. However in the last
case of this example, we will introduce a constraint on the line flow z
which will cause the peaking plant g to become positive.
A quadratic model for the line loss is assumed so
L(z) =R z2 . (I_.j.ne .Lolss)
When gp; = 0, the 1§sséé are ‘given by

Forward Flow Wheeling
L=R (d+W?
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Forward Flow

= - W
v z d t\w g2 N Party
Vel & B
8 d g
Bus 1 Bus 2
Bus S Bus B
Swing Bus
Reverse Flow
Y z=d-W-g W
P
arty Y3 v > 2 Party
B A S
g, ' d g,
Bus 1 Bus 2
Bus B Bus S
Swing Bus

Figure Cc,11.1

Two Wheeling Configurations to be Studied
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of revenue that occurs when Ideal Reconciliation is used.
Section C.12 2 Bus Example

The general ’natur'e of the preceding sections is academically pleasing
but cbscures understanding. In this section, we explore a two bus example
which leads to equations and numerical values that are simple to interpret.
Eormulation of Example

Figure C.11.1 summarizes the two wheeling configurations to be
considered. We consider only one hour and drop the time deperdence fram the
notation.

The wheeling utility owns the two generators and the single line.
Customer demand d is located at Bus 2. The amount wheeled is W. The two
types of wheeling flows of Figure C.12.1 are:

Forward Flow: S intercormects at Bus 1, and B intercormects at Bus
2. . Wheeling W from Party S to Party B increases line flow z.

Reverse Flow: S interconnects at Bus 2, and B intercomnects at Bus
1. Wheeling W from Party S to Party B decreases line flow z.
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the buying party, the recommended wheeling rate is

Upg (€) = thg(t) + m{y(E) + Mp(t) + |ng(t)[] (C.10.10)
The motivation for the Class ON (C.10.10) is

Upg (B) = pp(E) - pg(t)

pp(c) =7(®) + Mg(0) +m [T + 75(8)]

Pg(E) = () + ng(t) - ming(t) |
Section C.11 Net Benefit: Bus to Bus

The spot wheeling rates of the preceding section can be either positive
or negative. For example, the rate for Ideal reconciliation,
‘:BS (t), will be negative if wheeling energy from Bus S to Bus B reduces the
utility's lésses. Revenue reconciliation effects depend on the sign of the
multiplier m. However, a negative wheeling rate does not necessarily mean
the wheeling utility is "losing money" by wheeling. Define

By(t): Net benefit to wheeling utility of wheeling Wpg(t) at a
rate «pg(t) during hour t

Bw(t) = AC(t) + ups(t) Was(t) (C.11.1)

L () = Change in utility operating costs due to wheeling

For the case of Ideal Reconciliation where whg(t) = Wpg(t), the net
benefit By(t) 1is never negative. If the gross wheeling revenues
Ghg (t) WBS (t) are negative, the change in operating costs AC(t) is positive
and exceeds the negative revenue in magnitude. This happens simply because
aBs(t) is the marginal cost.

When the revenue reconciliation terms are incorporated into upg(t), the
rnet benefit defined by (C.11.1) can become negative if m is negative. This

means that the wheeling parties are getting a ''share'" of the over-recovery
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Class 0 Wheeling
For Class O wheeling (cbligation to serve both parties) the recomsrded

wheeling rate is

g (B) = G (0) +m [27(5) + Mg(E) + ng(6)] (C.10.8)
This can be motivated in terms of the utility purchasing energy from the
seller at Bus S and reselling it to the buyer at Bus B; i.e. (C.10.8) is the
result of using

wps(t) = pB(Y) - Ps(t) (C.10.9)
whére when revenue reconciliation is included, (C.7.2) yieldss

pe(E) = @ +m [v() + 7B(Y)]

ps(t) = (T -m [V + ns(t)]
which substituted into (C.10.9) yields (C.10.8).

The presence of the generation related price component (t) in the
Class O upg(t) of (C.10.8) can result in wheeling rates that are radically
different from the Class N rates of (C.10.7). The ng(t) and 7g(t) also
enter (C.10.7) and (C.10.8) in different ways but this difference is not of
as much mpor*t:ances
Class ON Wheeling

For Class ON wheeling where the utility has obligation to serve only

sWe are assuming in this report that Ek (£) is positive.
Theoretically, in special cases, M (t) can become so negative that p(t)
becomes negative. If that happens, the correct equation to use is

P(E) = P(t) + m|pe(t) |

sOne modification of (C.10.8) is that the revenue reconciliation
accounting can be done independently for generation and transmission.
This will lead to different values of m for miltiplying the generation
and network terms. This is important in practice but not a major
conceptual point, hence not used here.
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M (€) =§ Hyp &5 ) ~ (c.10.5)

Trus (C.10.4) beccmes
Upg (B) = L& (0 Mg - Hd ~ (C.10.6)
i
£5(t): Marginal cost of line flows zj (t) associated with losses and
flow limits of line i ($/KWh)

Hip - Hig: A constant which shows how the energy added to Bus S
and removed from Bus B affects the flow in line i.

Since both &;(t) and (Hjg - Hjg) can be positive or negative, (kg (t)
can also be positive or negative. The ideal wheeling rate will be positive
if and only if the spot price at the buyer's bus is higher than at the
seller's bus. Negative wheeling rates correspond to situations where
wheeling reduces losses or other operating costs for the utility.
Class N Wheeling

For Class N wheeling (no obligation to serve either party), the

recommended wheeling rate is

“ﬁs(t) = wBS(t) + m{ouBS(t) | (C.10.7)
where the revenue reconciliation multiplier m is

o m > 0 if the utility is under-recovering without revenue
reconciliation.

o m < 0 if the utility is over-recovering without revenue
reconciliation.

Equation (C.i0.7) is reasonable because
o Ifm> 0, the utility's wheeling revenue increases
o Ifm<0, the utility's wheeling revenue decreases.
The upg(t) of (C.10.7) depends only on the network dependent terms 7g(t) ad
Ng(t) of the hourly spot price. Thus no generation énbedded costs are

included.
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Ideal R R i1iat]
Define

J‘és(t) : Wheeling Rate Assuming Ideal Reconciliation
Then the key equation of wheeling is

ips(®) = pg(®) - Ag(®) 10
where 5B(t) is the optimal spot price at bus B (C.5.1) at time t; and the
same for pg(t). This price is multiplied by the amount wheeled to give the
amémt B and S should pay:

| Gross ~
(Wheeling) = a@s(t) Wag )] (C.10.2)
Revenue

Thus for ideal reconciliation, use of the wheeling rate of (C.10.1) is

equivalent to the utility,
o Purchasing Wpg(t) from the Seller on Bus S at ;S (v)

o Reselling Wag(t) to the Buyer on Bus B at pg(t)
This is a very simple and intuitively pleasing result.

Equation (C.5.1) is

;k (£) = 7(t) [Generation Related Price Components]

(C.10.3)
+ M (t) [MNetwork Related Price Components]
Thus (C.10.1) yields
C"”Bs(t) = ﬂB(’C) - "75 (t) (C.lO.‘L)

i.e. there are no generétion related price components explicitly in the
- wheeling rate (although M (t) does depend on Y (t) because of losses).

From (C.5.2)
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o Aggregate Network: All lines, transformers, etc. aggregated
together.

o Decomposed Network: Embedded capital costs of individual
lines or sets of lines treated separately.

One of the key assumptions underlying the wheeling rates in this report
is:
o Ideal reconciliation (pure marginal costs) is not
appropriate for wheeling under present regulatory

institutions.a

o Class N wheeling (no obligation to serve either party)
should use Network Only reconciliation.

o Class O wheeling (cbligation to serve both parties) should
use Ceneration and Network reconciliation.

In other words, wheeling parties who have an cbligation to ke served have to
see the impact of the embedded generation costs. This is a foundation of
the present regulatory system.
Section C.10 Spot Wheeling Rates: Bus to Bus

The bus-to-bus spot wheeling rate equations are now presented and
discussed.

Define

Bus S: Location of Selling Party

Bus B: Location of Buying Party

Wpg(t) : Energy to be wheeled during hour t (KWh)

Whg(t) : Wheeling rate during hour t ($/KWh)

4 A centrally dispatched power pool of marty utilities could ke viewed
as doing wheeling under ideal reconciliation because embedded capital
costs are accounted for in a fashion which does not affect the hourly
spot price. If similar agreements can be worked out between utilities
not in the same pool, then ideal reconciliation can be used for
utility-to- utility wheeling.
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be willing to give up something in exchange for what the utility is giving
. This affects the treatment of revenue reconciliation in wheeling rates,
as we will discuss below. Basically we argue that under current regulatory
arrangements, customers should pay revenue reconciliation for investments
made to serve them. Three basic classes of wheeling logically follow:

Class N: Wheeling between two parties which the wheeling utility
has no obligation to serve.

Class O0: Wheeling between two parties, both of which the weeling
utility has an obligation to serve.

Class ON: Wheeling between one party which has no obligation to
be served and ocne which the wheeling utility must serve.

Utility to Utility wheeling (Type I of Section 2) is an example of Class N
wheeling. Customer-to-Customer wheeling (Type IV of Section 2Z) would

usually be Class O. Type II and III of Section 2 would usually be Class (N.

The following discussions tend to concentrate on Class O ad N rates as

Class ON lies "in between".

R R i1iat]

The three basic revenue reconciliation philoscphies addressed here are:

o Ideal Reconciliation: An "ideal world" approach where
revenue reconciliation is done without modifying the hourly
spot prices (by a revolving fund or ideal surcharge-refird).

o Network Only Reconciliation: Revenue reconciliation dorne by
modifying the spot prices considering only the network
related revenues and embedded capital costs.

o Generation and Network Reconciliation: Revenue
reconciliation done by modifying the spot prices considering
both network and generation related revenues and embedded
capital costs.

Revenue reconciliation for the network (Network Only or as part of

Generation and Network) can be done in two ways:
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Section C.9 Cbligation to Serve and Reverue Reconciliation

If revenue reconciliation were not of concern, we could simply
substitute the formula of Section C.5 into (C.8.1). However, when revernue
reconciliation is required, we have to use buy-sell spot prices as in

Section C.7 and it turns out that, in some cases, the revenue recaxiliation

terms can dominate the ideal wheeling rates. It also tumns out that
there are various possible revenue reconciliation philoscphies and the

choice of which to use is tied to the concept of "obligation to serve'.
Therefore, before discussing actual wheeling rate formulae, we use this

section to provide bad<gr‘om’1d disc:ﬁésions on r@m& reconciliation and the

cbligation to serve.

Rol f Cbli . o S »

Utilities have legally granted moncpoly status for most customers
within their service territory. That is, the customer must purchase all of
its electricity needs from its local utility. In returmn, the utility
promises open-ended availability; the utility has an '"obligation to serve"
that customer with as much electricity as the customer wants, when the
customer wants it. The customer does not need to pre-specify its demands.
This type of arrangament can work because there are many customers, and
diversity effects reduce the variance of demand. Because customers must buy
from the utility, the utility can forecast its demand without worrying abaut
whether some customers will be supplied from other sources.

This obligation to serve is important because wheeling, in effect,
reduces the monopoly provider status of a utility. A customer wo buys fram
an external utility, with its local utility wheeling in the energy, will

purchase less from its local utility. This implies that the custars should
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o Wheeling rate should be equivalent to the wheeling utility
buying energy at one bus and selling the same amount of
energy at the other bus. )

which leads to

(Wheeling = (Difference Between Spot Prices
Rate) at the Buy and Sell Buses) (C.8.1)

It can be shown that (C.8.1) yields the same result as Eq. 1 of Section 5 of
the main text.

When bus to bus wheeling takes place, the utility receives an inflow
of power at Bus S. It silmltaneously sees an equal outflow at
Bus B. This simultaneous inflow and outflow has various effects on the
wheeling utility such as

o It will cause changes in 1line losses, which may either
increase or decrease.

o If any of the transmission lines were near their 1line
limits, and their flows are increased, the utility will have
to re-dispatch some of its own generators to reduce the
level of flow in those lines. This will cause increased
generation costs.

o Conversely, if transmission line limits are affected
favorably by the flow, this may allow the utility to
re-dispatch and achieve lower generating costs.

o The utility's ability and cost to honor other transmission
arrangements may be affected.

These efféct:s are quite complex and situation specific. The same
meeimg may have very different effects at different times, depending on
what other flows exist. Fortunately, spatial spot prices precisely capture
the economic value of the different effects. Therefore they capture the

costs of the wheeling.
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from (C.10.1) and (C.10.5) is:

“bs = g " g
M = iEsi H (C.12.2)
Oz,
H, =&
ik~ ad
For the example, there is only one line so
Ty = & By
ng = € Hg

The line flows zj(t) do not depend on the generation level at the swing
bus. Thus 777 = 0 and

Forward Flow Wheeling: Bus S is Swing Bus (bus 1)
Hg =0 HR=1
iy =mz=ng=§
Reverse Flow Wheeling: Bus B is Swing Bus (bus 1)
Ha =0 Ho=1
whp = Mg =€
When there are no line constraints, then g3 = 0, ¥ = A1,
-\ dulzl
¢ = X1 oz
Using the quadratic model for losses -
a _
5 = Rz
so

€=2>\1RZ
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Thus
Forward Flow Wheeling

Wy = 7‘>‘1 R[4 + W]

Reverse Flow Wheeling
Wy, = -2)\l R[d - W]
with corresponding numerical values

Forward Elow

~

w,y = 2(5) (5) (1075) (2000 + 200)

= 0.6 ¢/kwh

Reverse Flow

w , = -2(5) (5) (107°) (1000 - 200)
= -0.4 ¢/KdWh
As already discussed, bus 1 is the swing bus, so ] =0, 12 = €.

The Class O equation (C.10.8) for v = X\, is

“bs=zjss+m2>‘1*mms+-”s3

Thus
Forward Flow Wheeling (S =bus 1, B =bus 2, ng = 0)
Since Wyy = 72
Why = Wy (1 +m) + Zm)\l
Reverse Flow Wheeling (S =bus 2, B=bus 1, 75 = §)
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Sm%z“_"s:-ns

!

Wy =W, @ -

m) + 2m>\1

Two possible values for the total revenue reconciliation multiplier
om= 0.2 Utility is under-recovering its embedded costs without
reconciliation
om = -0.2 Utllity is cover-recovering without reconciliation

Substituting for m = 0.2 and Forward Flow yields

Wy = (1 +0.2) (0.6) + 2(0.2) 5= 2.72 ¢/kn

Evaluating all four cases in a similar fashion yields

Forward Flow whg = 2.72 ¢/Kih -1.52 0.6
Reverse Flow 1.68 -2.48 -0.4

The impact of revenue reconciliation is dramatic as these Class O rates have

little relationship to the Ideal rates.
Class N Wheeling Rates
Equation (C.10.7) for Class N wheeling is
“hg = “hg * %l
Substituting numerical values for Class N rates yields for m = 0.2 and

Forward Flow

wig = 0.6 + (0.2) (0.6) = 0.72 ¢/Kh
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Doing similar calculation for all four cases yields

m=20.2 m=-0.,2 [deal
Forward Flow wag = 0.72 ¢/Krh 0.48 0.6
Reverse Flow -0.32 -0.48 -0.4

These Class N rates are much closer in character to the Ideal rates of 0.6
ard -0.4 than to the Class O rates.
Net Utility B i1

The net benefit the utility receives from wheeling is defined as the
additional operating costs the utility incurs because of wheeling plus the
revenue it receives from wheeling. That is

By = Net benefit to wheeler

By = {C + ups Was (%)

= [Change in Operating Costs]
For the example, A(t) = \ for all generation levels so when gy =0

Operating Cost = M\ g3

In the following, we note that A\; = 5 ¢/kKWh = 50 $/MWh. Substituting
vields

Forward Flow Wheeling

Cost =X [d+R (d + W,))?]

Cost (W = 200) = 50 (1072) = 53,600 (3)
Cost (W = 0) = 50 (1050) = 52,500 (3)

AC = -1100 (%)
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Reverse Flow Wheeling

COstzx [d+R (d—w21)2]

Cost (W = 200) = 50 (1032) = 51,600 (%)
Cost (W = 0) = 50 (1050) = 52,500 (8)

AC = 900 (3)
For Ideal Reconciliation (remembering that 0.6 ¢/KWh = 6 $/MWh), the
net benefit By becomes
Forward Flow
By = -1100 + (6) (200)
= 100 (8)
Reverse Flow, net benefits are the same

By

900 - (4) (200)

100 (%)
For Class O, and m = 0.2, Forward Flow benefits are
By = -1100 + (27.2) (200) = 4340 (%)

Performing similar calculation for all four cases yields

m=0.2_ m=-0.2 Ideal
Forward Flow By = 4340 (%) -4140 100
Reverse Flow 4260 -4060 100

For Class N, the numerical results become

m=0.2 m=-0.2  Ideal
Forward Flow By = 340 (%) -140 100
Reverse Flow 260 -60 100

313



Effect of Line Flow Constraint

In all the preceding cases there were no constraints on the allowable
line flow. We now consider a case where the line flow is limited by

[z] <600 Mih
If g = 0, the line limit is exceeded for both Forward and Reverse Flow.
Thus a solution with gz = 0 no longer exists. The utility must redispatch
g1 and g2.

With an active line limit, (C.5.2) yields

e= & sy

where Hos, n is the Lagrange multiplier for the line limit. At this point we
could proceed to evaluate the value of “QS’) However, it is easier to go
back to the basic equation

“Bs T PB T Ps
and note that when the line limit is active, both generators have a positive
output. Thus, prices at each bus must equal the marginal coperating cost of

generation of the respective generators. Thus,

i

Py =X =5 ¢

py = >\2 10  ¢/Khh

and wheeling rates obtained as the difference of spot prices are

Forward Flow (Bus 1 = Bus S, Bus 2 = Bus B)

W, = 5 ¢/kih

Reverse Flow (Bus 1 = Bus B, Bus 2 = Bus S)

Wy, = -5 ¢/Kih
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This illustrates the major impact that line flow constraints can have.

The two bus case is analogous to wheeling between two electrical
islands, comected by a Asj.ngle transmission line. As long as that
tfansmissién line is not fully loaded, the two islands will generate in a
coordinated way, using the cheapest sources (after allowing for losses in
the transmission line) .

However, when the transmission line limit is exceeded, the two islands
become in effect independent, except for a fixed flow over the tie line. In
the above line flow constraint example, the spot price at bus 1 is
determined by the cost of generation at bus 1, and the spot price at bus 2
is determined by the cost of generation at bus 2. The tie line flow of 600

MW can be considered a constant sale from island 1 to island 2.

Section C.13 Decomposed Network Revermue Reconciliation

The discussion so far has concentrated on the difference between Class
O and Class N wheeling; i.e., the impact of the obligation to serve. Both
Class O and N rates include the effect of arbedded network costs. We now
discuss several ways in which these can be handled.

Consider the Class N rate of (C.10.7)

Uhg (B) = Uhg(t) + miwpg(t) | (C.13.1)
The associated discussion tacitly assumed that the multiplier is corputed to
try to achieve a revenue target based on both generation and network

operating and capital costs. One alternative gpproach 1s to use an

315



apparently similar equation

g (€)= g (B) + m,q|(:) 240 | (C.13.2)
which uses a constant my computed to try to achieve a reverie target that is
based only on network operating and capital costs. This difference could
have a significant impact as m in (C.13.1), and my in (C.13.2) can have
different signs. For example the utility may have a strong new generation
system (so m > 0; under-recovery) but an old and weak transmission system
(my < 0).

DRecomposed Line-by-Line Network
The ideas of separate reconciliation of generation and network can be

exterlded to do revenue reconciliation on an individual line by line basis.

Using (C.10.6) it is possible to rewrite ;.Bs(t) as

“ps(®) = T 5 (0

~s

Uhg j_(t) ¢ Rate arising from ith line

= Ei (t) [HJ_B - HiS]

Thus for Class N rates, a logical extension of (C.13.2) is
g (B) = W () + ?mr]’ilahs’i(tﬂ (C.13.3)

where the my j are determined on a line by line basis. For example, an old
transmission line (with capital costs mostly written off) that is heavily
loaded (high losses) would have a negative my j as the utility would
over-recover using Ideal Reconciliation. Similarly a new line that is not

vet heavily loaded would have a positive my §-
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Section C.14 Reactive Energy and Voltage Magnitudes

The preceding discussions have considered only real energy. Reactive
energy flows can also be important as they affect both real line losses and
voltage magnitudes. In practice, it would sometimes be desirable to irclude
a wheeling rate on reactive energy flows as well as a constraint on the
allowable voltage magnitude at each bus. The preceding equations can be
generalized by viewing the energy and prices as complex numbers whose real

and imaginary parts correspond to real and reactive energy respectively.

Section C.15 Wheeling Transactions

The hourly spot wheeling rate «hg(t) 1is the basis for all wheeling
transactions. However, there is no single set of transactions that are best
for all situations. The three basic types of transactions to ke discussed
are:

Price-Only: Wheeling parties can have all the electrical energy
wheeled they desire at a quoted price ($/kwh) .

Price-Quantity: Wheeling parties agree to "adapt" the amount to
be wheeled to the utility's needs under prespecified conditions.

Long Term Contract: Wheeling parties engage in long term, fixed
price, fixed quantity contracts with the utility. Ary amount
wheeled which is less than or greater than the contracted amount

is at a different price.

An ideal criterion to be considered when choosing a set of trarsactios

is

o Choose those transactions that vield the best possible cost-benefit
tradeoffs for the utility and the wheeling parties.

Therefore elaborate transactions (e.g. hourly spot wheeling rates) should
only Dbe used when their efficiency and other gains outweigh their

Iransactions costs. Of course such a criterion cammot be used until the
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costs of transactions and benefits are understood.

Wheeling transactions result in costs such as

o Costs of Computation (rates, etc.)

o Costs of Commmication (rates, flows, etc.)

o Costs of Metering (flows)
A transition from the present system to the wheeling rates of this appendix
would alsc cause costs associated with training utility persomel and
educating wheeling parties to deal with new types of transactions.

Transactions costs can be quantified reasonably well by engineering
analysis. Benefits, however, are much more complex and depend on how well
wheeling transactions satisfy criteria such as

Economic Efficiency: Wheeling parties should see wheeling rates

which motivate them to behave in a socially desirable fashion;

e.g. ideally their wheeling levels should be as if they were

"seeing" the Ideal spot wheeling price.

Equity: The wheeling utility's own customers should not subsidize
the wheeling.

Ereedom of Choice: Wheeling parties should have a high degree of
freedom to choose their own patterns.

Acceptance and Understanding: Wheeling parties should be able to
understand the nature of the transactions and believe that they
are fair.

Utility Control, Operation, and Plaming: The wheeling utility's
Jjob of ruming the power system should not be compromised.

Wheeling Parties' Control, Operation, and Plamj_ngg: The wheeling
parties reaction to transactions should not have to be uwieldy or
umecessarily conmplex.
The benefits of different types of transactions are measured in tams of how
well they satisfy the above criteria. Unfortunately the criteria are often
conflicting. For example, a flat wheeling rate (no variation over time)

satisfies the last criterion but not the criteria of economic efficiency or
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utility control and operation.
Price-Only T .

For a price-only wheeling rate, the utility quotes, in advarnce, a fixed
price for wheeled energy ($/kwh) where the quote is valid for sare specified
period of time. The wheeling parties can buy arty amount of wheeling at the
quoted price.

']hére are marty possible price-only transactions. The four discussed
here are:

o0 One Hour Update: An energy rate valid for the next hour is
quoted at the begiming of the hour.

o 24 Hour Update: On the afternoon of the presait day (say at
4 pm), the 24 rates that will hold each hour for a period
starting early the next morming and lasting until the same
time the subsequent morning are quoted (say from 6 am to 6
am) .
o Billing Period Update Flat: A flat energy rate
(i.e. constant in time) valid for the subsequent billing
period is quoted at the beginning of the billing periocd.
o Billing Period Update TCOU: A time of use (TOU) type energy
rate (i.e. varies at prespec:.fled times of day and days of
week) is quoted at the begiming of the billing period,
e.g. once each month.
Yearly update flat and TCOU rates could be defined analogously to the above.
These four examples illustrate two of the general characteristics of
price only transactions:

o Update Cycle Length: The length of time a quoted rate or
set of rates is wvalid.

o Period Definition: The number of S@afate rates that are
quoted within the update cycle.

For example, a 24 hour update has an update cycle length of 24 hours and
period definition of 24 periods (one for each hour). A billing period TCU

update has a period definition that depends on the definition of peak, off
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peak and shoulder times.
Two other general characteristics of price-only transactions are

o Advance Warning: Length of time before the start of an
update cycle that the rates are quoted.

o Number of Rate Levels: Rates may be constrained so that
they can be set only at prespecified levels.

A one hour update might have an advance warming time of 5 or 10 mirnutes
while a 24 hour update quoted at 4 pm to start at 6 am the next morning
Qould have an advance warning time of 14 hours.

Price-Q ; T .

Wheeling can be "controlled" throucgh the use of prices or the use of
quantity control. In theory the desired wheeling parties' behavior could be
cbtained by the use of pure quantity control wherein the utility direcﬁly
controls all wheeling using wheeling parties' provided information on how
they value the services. In practice we believe the use of prices is far
superior to a pure quantity control with respect to both reducing
transactions costs and increasing benefits. There is, however, a potential
role for certain combined price-quantity wheeling transactions.

Combined price-quantity transactions can sometimes be used to reduce
transactions costs. For example a 24 hour update price-only transaction has
lower transactions costs then a one hour update but is vulnerable to
unexpected line or plant ocutages. The use of a 24 hour update wheesling rate
combined with an interruptible contract (i.e. a type of quantity contract)
enables corrections to be made for unexpected line outages but with
transactions costs that might be lower than those of a one howr update
price.

The basic idea of a price-quantity transaction is for wheeling parties
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to contract an "amount of wheeled energy' which the utility can "control"
under certain circumstances. Such contracts can irwvolve:

o Fixed amount of energy reduction over some time interval, or

o Fixed amount of power level reduction, or

o All energy above a prespecified level is not wheeled, or

o Reduction of power to a prespecified level
In addition to the above, there are the characteristics which are analogous
to price-only transactions such as update cycle length, number of levels,
advance warning time, etc.
Long Term Contract

Cne desirable property of wheeling transactions is that they facilitate
the wheeling parties' operating decisions. It might be very important for
certain wheeling parties to know what their wheeling costs are going to ke a
day to multiple years in advance or alternatively to purchase the right to
wheel at some future time. This desire could be accomplished by offering
them transactions with extremely long update cycle times but this would
result in a major reduction in production efficiency. The same loss of
production efficiency can result if the utility sells a fixed amount of
"wheeling capacity'" for some period of time. Fortunately there is a
mechanism which enables future wheeling rights to be purchased at a fixed
price (e.g. to buy an insurance policy) while still maintaining the
efficiency of short update cycle lengths.

The basic approach is to offer fixed price, fixed quantity contracts
for specific future time intervals. Consider a pair of wheeling parties who
have bought such a contract. When the future time finally arrives, they can

definitely have the agreed amount of energy wheeled at the specified price
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independent of the actual spot wheeling rate at that time. However, if the
hourly spot wheeling rate turns out to be above the value In the wheeling
parties' contract, the wheeling parties might choose to have less wheeled
than in the contract and effectively sell back their rights to the utility
at a profit. If the hourly wheeling rate turns out to be much lower than
that specified in the contract, the wheeling parties have paid a "penalty"
for having replaced uncertainty with certainty.

As an example, assume that on January 1, two wheeling parties purchase
for 0.5 ¢/kiWh the right to wheel 1 MWh of energy between 10 and 11 am on
July 1. Assume that when July 1lst finally comes, uwig(t) between 10 and 11
am is either 0.4 ¢/kwh or 5 ¢/kwh. The actual cash flow depends on the
actual wheeling level on July 1lst and is given in Table C.15.1.

Long term contracts could lead to the evolution of a futures market,
with continual trading of future rights. For example, wheeling parties who
on January 1st bought 1 MWh to be wheeled on July 1lst at 0.5 ¢/kwh micght
decide on April 1st that their needs for electric energy in July have

changed and therefore, may try to sell off their futures rights.
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Assume Wheeling Parties Have a Long Term Contract for 1 MWh at 0.5 ¢/kWh.

Amount Wheeled Is If uhg(t) = 0.4 ¢/ K

the wheeling parties

1 Mdh Pay $5
2 MWh Pay $9
0 Mah Pay $1

Table C.15.1

If wpg(t) = 5 ¢/Kh,
the wheeling parties

Pay $5

Pay $55

Receive $45

Example of Cash Flow with Long Term Contracts
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