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EXECUTIVE SUMMARY

Opportunities for competition in electric generation have prompted
policy makers to examine present electric transmission access and pricing
policies. These policies are interrelated with other public policies
invoelving transmission siting, transmission service reliability, and the
coordination of federal and state regulation of transmission services.

Several new access and pricing policies have been proposed by wvarious
parties, including The National Regulatory Research Institute, as
alternatives to the status quo. These are categorized into two general
models of reform, which have been called by the Federal Energy Regulatory
Commission staff the "Contract model" and the "Planning model.”

This report first provides an overview of the interrelated economic,
engineering, and regulatory issues arising in the national transmission
policy debate and then concentrates on an in-depth analysis of the principal
economic issues. It summarizes the proposals for reform and develops a
framework for analyzing the strategic behavior of sellers, wheelers, and
buyers of wholesale power under new transmission access and pricing rules.
The effects of wvarious new rules on regional electricity production costs
are evaluated. Also, transmission policies are assessed in terms of their

effects on the market power of suppliers, buyers, and wheelers of wholesale
electricity.

These evaluations require a method suitable for small groups of
utilities and power suppliers, possibly operating in circumstances that
correspond neither to traditional regulation nor to deregulation. A
secondary purpose of this study is to introduce such a method, game theory,
to regulators and illustrate its use in the case of transmission access and
pricing policy.

Proposals for change must be evaluated in terms of their consequences
in both the long run and the near term. The desirable short-run outcome is
an efficient coordination market for economy power that, in effect, results
in the most economic dispatch of all generating units in a region. 1In the
long run, the best transmission policy is one that facilitates selection of
the least-cost set of new generating units and transmission facilities for
firm power service in the region. Good policies encourage all good
transmission transactions, that is, those that lower the aggregate regional
production cest, and they discourage bad transactions, which raise this
cost.

Most reform proposals distinguish between policies for long-run firm
and short-run nonfirm transmission. The difference between firm and nonfirm
service needs to be better defined in the industry to make this distinction
useful for transmission policy. Our analysis indicates that existing policy
(Status Quo) for nonfirm service is generally adequate, though utilities in
a position to wheel can get a large share of the nonfirm trading profits
simultaneously buying and selling power instead of wheeling. Trading is
expected to occur largely through two-party transactions with nearest
neighbors instead of through third-party wheeling; utility middlemen can buy
low and sell high, making a profit on the mark-up. Specific versions of the
Contract and Planning models were selected for analysis. Our Contract model
would leave this nonfirm power market virtually unchanged. Under our
Planning model much of the gains from good wheeling would be transferred to

iii



the buyer, but some uneconomic transactions ("bad wheeling") would also be
encouraged.

Further, our Planning model discourages construction of adequate
transmission for coordination market trading, where buyers cannot acquire
firm transmission rights for use in pursuing nonfirm power sales
opportunities. The Contract model is better at encouraging wheelers to
undertake such construction. The level of construction investment is
optimal under flexible pricing for nonfirm transmission with a moderately
high price ceiling.

As for firm transmission, the Status Quo can eliminate much good
wheeling because wheeling service is voluntary and firm wheeling rates
provide no incentive to wheel. However, no bad wheeling should occur under
existing rules, according to our analysis. Our findings for firm wheeling
under the Contract model are similar to those for the Status Quo: because
firm generation prices are based on embedded costs, potential wheelers have
both opportunity and incentive to secure low-cost power for themselves even
if wheeling would lower overall production costs more. So good wheeling can
be blocked, even though bad wheeling does not occur under the Contract
model. By requiring that all--including the most suitable buyers--have
access to the grid, the Planning model facilitates almost all the good firm
wheeling that is available, but can also force uneconomic transactions to
occur because of its pricing provisions.

Deregulation of firm generation prices and nonfirm generation and
transmission prices is being considered by some policy makers for situations
where a transmission utility’s market power has been substantially
mitigated. Whether a particular market has the characteristics of a
seller’s market, a buyer’s market, or a wheeler’s market depends on several
factors, not just the firm and nonfirm transmission access and pricing
rules. Generation pricing policy has an important effect on the market
power of potential power suppliers, purchasers, and wheelers. Market power
is affected not only by the number of competing sellers and buyers but also
by their relative production costs and the quantities of power they have
available for sale at an attractive price. Market power in the nonfirm
transmission market is alsoc affected by firm transmission policies--a
relationship not fully explored in our analysis.

A case study of market power under various access and pricing rules for
eight actual utilities shows that market power can shift significantly under
reasonable changes in market conditions and can change dramatically over
time as the incremental costs and reserve margins of the utilities change.
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FOREWORD

Competition in electric generation has brought increased attention to
existing transmission access and pricing policies. New policies have been
proposed by several parties (including NRRI). This study summarizes the
various proposals for reform, examines the issues they raise, and offers a
way of analyzing the strategic behavior of sellers, wheelers, and buyers of
wholesale power as they face new access and pricing rules. Finally, the

study applies game theory as a way for regulators to evaluate behaviors and
outcomes, both short run and long run.

We think you will find this a particularly useful research report.

Douglas N. Jomnes
Director, NRRI
May 31, 1990
Columbus, Ohio
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CHAPTER 1
ELECTRIC TRANSMISSION QUESTIONS AND ISSUES

The nation has been striving to set electric transmission policy. New
policy is needed because the transmission system and institutional
arrangements for its use and expansion are not adequate to take advantage
of emerging opportunities for competition in power markets. The difficulty
is partly due to the complexity of the technology. But we are struggling
because many Interrelated policy questions, which need to be answered
together, are being considered piecemeal. This chapter outlines an
integrated approach to resolving transmission policy issues, and the
remainder of this report takes the first analytical steps in implementing
this approach.

The chapter begins with a review of the main policy questions. The
review is brief because these questions have been discussed adequately in
prior NRRI reports and elsewhere. The main purpose of this chapter is to
set out how these questions are interrelated, how the relationships create
issues that impede progress in policy formulation, and how various
contributors to the policy debate view these issues from quite different
perspectives.! The chapter concludes with an overview of how this report

and other NRRI transmission reports relate to the overall policy debate.

Transmission Policy Questions

The three key questions in the national debate on electricity

transmission policy involve access, pricing, and siting.? Two other

! This chapter evolved out of a presentation made by one of the authors to

the NARUC Staff Subcommittees on Economics & Finance and Electricity at the
NARUC Summer Meeting in San Diego, July 1988. An earlier version of its
content was published in The Electricity Journal; see K. Kelly, "Why

Transmission Questions Are So Hard To Answer," 2 no. 1, Jan./Feb. 1989: 26-

38.

? These three questions were identified as key in an NRRI report: see

K. Kelly, ed., Nontechnical Impediments to Power Transfers, NRRI-87-8
(Columbus, Ohio: The National Regulatory Research Institute, September
1987). Subsequently, these three questions were the subject of the NARUC
Transmission Conference held in Washington, D.C., June 1988.



vitally important questions are the electric system reliability question
and the question of the appropriate balance of federal and state regulatory

authorities over electric systems.
Access

The central question concerns access: who should be allowed to use
electric transmission lines upon demand to buy and sell electricity?
Access is a difficult question that applies to three distinct cases. The
question in each case is whether transmission service should be voluntary

or mandatory on the part of the transmitting utility.

Supplier Access

One case involves supplier access, the eligibility of a power supplier
to move electric power along a particular utility’'s transmission lines in
order to sell this power to a buying utility. Should every supplier--
whether a utility, an independent power producer (IPP), or a PURPAS
qualifying facility (QF)--have equal access rights? This question arises
because differences in electricity prices among utilities create
opportunities for mutually beneficial trading and because nonutility
generators are now able to compete with utilities as electric power
suppliers. Many, including many investor-owned utilities, would answer
"ves" to this question as long as the buyer is itself an independent
utility, one that buys electricity to resell it to its own customers and is
normally capable of generating on its own the electricity needed to serve
these customers. Electricity sale involves both a buyer and a seller, of

course, and transmission access policy may turn more on who the buyer is

than who the seller is.
Requirements Access

The second access case arises when the buyer is a wholesale
requirements customer. This is a utility that buys power from the host

utility and resells it to its own retail customers. The requirements

customer, such as a city-owned distribution system, depends on the host

3 "Public Utility Regulatory Policies Act of 1978.



utility for all or a large part of its electricity supply. Requirements
customers are quite diverse in the nature of their requirements, ranging
from fully dependent to semi-autonomous entities with considerable
generation and transmission of their own. They are usually located inside
the host utility’s service territory. In many cases, the host utility has
constructed new electric generating capacity to meet the needs of the
requirements utility just as it has for its own retail customers. The
access question is: when this buyer wants to purchase power from a supplier
other than its host utility, should it be treated as a full-fledged utility
entitled to buy from outside sources? Should it have no more right to
access than a retail customer? Or is some special policy required--such as
a period of transition for the requirements customer from quasiretail

customer status to independent utility status?

Retail Access

A third access policy case, retail access, addresses the rights of the
retail customer, the buyer who actually consumes the power. The retail
access gquestion concerns the eligibility of a retail electric customer to
use the transmission lines of the utility in whose service area it resides
in order to buy power from another supplier. Other utilities’ lines may be
used too if the supplier is not contiguous with the host utility. Some
large customers, such as petrochemical companies, aluminum smelters, and
United States government facilities, want to be able to shop around for
low-cost power when they are unhappy with local electric company rates.
Sometimes, the customer seeking access is an industrial consumer that wants

the utility to transport power from a distant cogeneration facility owned

by that consumer.
Pricing

Another key transmission policy question is how best to set the prices
for transmission services. This question can be seen as a decision tree.
The principal question, corresponding to the trunk of the tree, is whether
the price of transmission service should be set by a market or by a price-
regulating agency. Markets do a good job of setting prices if there are
many competing service providers and many customers for the service.

Regulators do better with monopolies.



If policy makers choose the market branch of the tree, there are
follow-on questions about how to detect and prevent monopoly abuse in
pricing transmission service. Choosing the agency branch usually means
choosing cost-based rates;* this requires another decision between
traditional embedded cost-based rates and prices based on marginal costs.
Choosing the latter calls for another choice between long and short run
marginal cost pricing, and each of these branches calls for additional

decisions about pricing implementation.
Siting

A third important transmission policy question concerns the growth of
the nation’s transmission system, particularly the siting and certification
of new lines. Historically, most transmission lines have been built to
ensure service reliability and to minimize generation capacity needs. Now,
however, demands are growing for new lines to enhance competition in the
bulk power market.

Some electric utilities are experiencing great difficulty in acquiring
rights of way for new transmission lines. This is particularly true for
long multistate lines, for which the benefits of transmission are obtained
at the sending and receiving ends of the lines but for which siting
difficulties and environmental effects are encountered along the way. The
policy question is, are new administrative procedures or agencies required
to balance the need for protecting local interests against the regional
need for planning, locating, and constructing new lines expeditiously? Who

ultimately decides if new transmission lines are needed and where they go?
Reliability

The question most often asked by utility engineers in the transmission
policy debate is: in a more competitive environment for generation, how
will the transmission system be able to support increased competition and
still deliver power reliably to customers? The nation’'s electric systems

are tightly interconnected with one another and require careful planning

4 Regulators can instead allow "flexible prices" subject to a "price cap."

If the cap is set about as high as the market price will go, the result is
simply market-based pricing. 1If the cap is set at the cost of providing
service, this is, in effect, cost-based pricing.



and coordination for reliable operation. Decreasing reliability means more

frequent brownouts and blackouts, perhaps over large geographic areas,.

Federal /State Authority

The fifth and final policy question iz the appropriate balance between
federal and state regulatory authorities over electric utilities generally,
and over transmission networks in particular. States have authority over
generation and transmission facility need and siting, the obligation to
serve retall customers, and pricing of retail electricity generation and
transmission. The federal government has authority over the pricing of
wholegale electricity generation and transmission between utilities. There
is shared authority over pricing power purchased from a QF or IPP, and
there is a regulatory vacuum on the question of the utilities’ obligation
to provide wholesale generation and transmission services. As competition
over larger regions emerges in the electric power industry, is the old way

for federal and state agencies to share authority the best way?

Transmission Issues

With so many policy guestions, it can become difficult to sort them
out and to see how they are related. The diagram in figure 1-1 may help.
The principal objective of this chapter is to use this diagram (which may
at first seem unduly complicated) as a tool for clarifying the
relationships among policy questions. The policy questions appear as
circles. Supplier access is appropriately at the center because the
ability of some suppliers to produce electricity at lower costs than other
suppliers, along with their inability to reach all potential buyers, is
what raises all other transmission policy questions. The four questions
nearest the center--pricing, requirements access, reliability, and
authority--are among the most discussed and most contentious questions in
the current debate. The siting and retail access questions are peripheral
and receive less attention today in most transmission policy discussions.

In the diagram, lines are drawn between certain pairs of policy
questions, indicating that these questions are related. For example,
incentives for siting new transmission lines that would allow more
competition in electricity generation depend on the revenues recoverable
from transmission services. If siting policy is made without considering

the effects of pricing policy, the goals of the siting policy may not be



reliability

supplier requirements retail
access access access

federal/state
authority

Fig. 1-1. Principal transmission policy questions.



achieved and even may be thwarted. Setting pricing policy in isolation can
also yield poor results if the relation of pricing to other policies is
ignored. (Pairs not shown as directly related, such as pricing and retail
access, are not either current issues or issues likely to be salient in the
near future.)

Because the policy questions in each pair are interrelated, it is hard
to answer them separately, and an issue arises as one tries to do so. Each
line in the diagram, therefore, represents an issue. The figure
illustrates fourteen such issues. The four issues on the main horizontal
axis of the diagram--which are the economic issues--relate the five key
policy questions on this axis. At the top of the diagram, five other
issues, referred to here as engineering issues, relate the reliability
question to these five policy questions. At the bottom, five regulatory

issues relate the authority question to the key policy questions.

Economic Issues

Four economic issues arise from the interplay between the five key
economic questions, as shown in figure 1-2. These are the issues of
incentives for new line construction, efficiency in setting prices to match
the amount of transmission service provided with the amount needed, access
equity among utilities, and the possible emergence of retail customer

coalitions.
Incentives

The incentives issue relates the siting question to the pricing
question. The term "siting" is used here as a shorthand label for the
process of identifying the need for a transmission system addition,
planning the system expansion, siting and certifying the new line, and
obtaining all the necessary permits. Transmission service pricing links
siting and access. Utilities will not voluntarily expand transmission
capacity as needed to support more competitive and larger regional bulk
power markets unless the prices they can charge for transmission services
are high enough to give them the incentive to build.

A cumbersome siting process can provide a ready excuse for utilities
unwilling to expand service at prices that are too low--even if access is
mandatory. A weak effort to get the line certified, an acknowledgement

that the environmental opposition raises valid concerns, an unwillingness



INCENTIVES EFFICIENCY supplier requirements | COALITIONS retail

ricin
P g access access access

Fig. 1-2. Economic issues.



to "cave in" to landowners who demand exorbitant rent for a right of way
can all substitute for a refusal to provide additional transmission service
if transmission prices do not provide enough incentive to get the line
built,

Cost-based prices simply reimburse the transmitting utility for its
costs, providing little incentive for voluntary system expansion. Also,
transmission at cost-based rates does little to influence local siting
authorities, who see the gains from electricity trades accruing to distant
buyers and sellers without benefiting the local economy at all. Further,
cost-based prices may not adequately account for the risks involved. For
example, there is a risk that fuel prices or other factors may change over
the life of the transmission line, changing the relative costs of
electricity suppliers. If the additional transmission capacity then is not
used, costs may not be recovered after all or may be recovered from the
wrong people. Risk to the transmitting utility can be reduced by arranging
long-term take-or-pay contracts to cover the costs of new facilities,
contracts which may themselves become impediments to open transmission
access and competition.

Why would a utility try hard to build a line just to recoup a fraction
of its costs? Yet, this is what utilities are expected to do under the
current pricing formula where transmission prices are based on the average
costs of all lines on the company’s books, including some built decades
ago. Embedded cost prices in particular are too low to motivate a utility
to fight its way through a prolonged siting procedure. They artificially
stimulate a demand for uneconomic transmission access but do not provide
incentives for the utility to provide that access. Utilities would, in
effect, give up valuable assets at discount prices and replace those assets
at full current cost.

Traditional low prices and arduous siting procedures team up to
discourage economically sound transmission investment decisions.
Transmission pricing policy needs to be linked to line siting/system

expansion policy.
Efficiency
Efficiency has to do with the effect of price on transmission service

supply and demand. The efficiency issue arises as one tries to answer the

access and pricing questions separately.



Right now, utilities have no obligation to provide wholesale
transmission service, except perhaps under the antitrust laws, and the
Federal Energy Regulatory Commission (FERC) apparently can approve only
cost-based rates for transmission. Voluntary access at cost-based rates,
especially traditional embedded cost-based rates, is a combination of
policy answers that does not produce an adequate supply of transmission
service.

Voluntary service at market-based rates would alleviate the supply
problem but not eliminate it. As mentioned, these rates work well only if
competition for transmission service could exist to control exorbitant
pricing. Without competition, a transmission company’s most profitable
strategy is to restrict somewhat the amount of transmission capacity
available to drive up the price of transmission service--or to protect its
own generation sales.

Mandatory access at cost-based rates is the traditional United States
answer to the access and pricing questions where competition is not
possible. This combination of policies works well in protecting customers
from high prices for the use of existing facilities. But the traditional
utility "obligation to serve" includes the obligation to construct new
facilities as needed, a factor cften left out of the current transmission
access policy debate. How hard utilities fight against mandatory access
may well hinge on whether transmission rates are based on embedded or
marginal transmission costs.

Examining the efficiency issues that relate transmission access and

pricing policies is the purpose of the main body of this report.
Equity

The equity issue links the supplier access and requirements access
questions. Many smaller utilities argue that allowing any supplier to
market its power on the transmission grid and any utility te shop around on
behalf of its customers for the cheapest power is sound economic policy.
The wholesale requirements customer--though legally a utility--is normally
confined to just one supplier. If "regular" utilities have access to a
choice of competing suppliers, equity would seem to require that the
smaller, mostly nongenerating utilities have equal access also. Is there a

good policy basis for discriminating among utilities on access policy?
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Regular utilities contend that there is, using another equity
argument. These utilities have already invested in generating capacity to
meet the needs of their requirements customers. This obligation is one
that all parties agreed to in the past in a kind of implicit contract. It
would be unfair now to break this contract, they assert, leaving them with
large amounts of unproductive investment in idle capacity.

A compromise policy is to provide a period of transition for
requirements buyers to change from customer status to independent utility
status. During the transition, the generating capacity built to serve the
requirements customer would be used to meet growing retail loads where new
capacity would otherwise have to be constructed.

Is such a compromise itself a discriminatory practice? After all,
most utility customers are free to turn off the lights any time without the
electric company’s permission. In short, should there be a policy of
nondiscrimination among utilities that requires the supplier and

requirements access questions to be answered either "yes" for both or "no"
for both?

Coalitions

The requirements access question and the retail access question are
usually addressed separately, but are linked by the coalition issue. If
requirements customers have access and retail customers do not, a group of
retail customers may form a coalition that declares itself to be a
distribution-only utility. The new utility would then be free to hire an
agent to shop around for power and could require the former host utility to
provide transmission service from the supplier selected under the
requirements access policy. The coalition could be a municipality, a new
housing development, a group of commercial establishments in a shopping
center, or a group of neighboring industrial plants that decide to
interconnect electrically and form a wholly-owned joint venture corporation
to find the cheapest power available.

The coalition issue would pit the franchise rights of the host utility
against the antitrust rights of the coalition--a contest with an uncertain
outcome. However, the idea of such coalitions emerging is far from
fanciful. It is perhaps just one step removed from such recent

developments as the joint action bulk power supply agency and the use of a

11



municipal utility’s service territory by industrial customers as a means to
seek competitive power prices.®
If the formation of such coalitions is judicially sustained, must one

be opposed to a requirements access policy if opposed to a retail access

policy?

Engineering Issues

Five engineering issues emerge as we assess how answers to the five
key policy questions affect the reliability question, or how reliability
concerns may restrict the range of feasible answers to the policy
questions, As illustrated in figure 1-3, these are the issues of
transmission service adequacy and reserve margin, cooperation among

utilities, control of generating units, and coordinated use of transmission

systems,
Adequacy

Electric service reliability is ensured in part by constructing
transmission lines in a grid-like system so that if one line fails other
lines are available to carry power to customers. Reliability is also
enhanced if distant generating stations can back up local stations that go
out of service. In both cases, adequate transmission capacity is needed to
move the power in an emergency. Some line capacity in effect is kept on
standby because 1t costs less to construct extra standby transmission
capacity than additional dispersed standby generation. New lines are often
justified in part in terms of large regional reliability needs for meeting
contingencies.

In siting and certification hearings, these regional needs can be hard
to justify, both to the local utility that is asked to construct a portion
of the line as well as to local siting authorities. Local siting approval
is difficult if the benefits expected, though large, are spread over a wide
region, whereas the negative aspects are felt directly and locally. Recent
worries about possible health effects of electromagnetic fields exacerbate

the problem.

5 See the Wisconsin Wheeling and Stauffer Chemical case studies in Kelly,

Nontechnical Impediments to Power Transfers, 221-230.
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Today's system of providing for additional transmission capacity does
not always work well. The issue is how best to overcome expansion planning

and siting difficulties to ensure reliability among neighboring systems.
Reserve Margin

Several economists have argued that the United States electric system
is too reliable and too high priced.® Though they cast the argument in
terms of excess generating capacity, it is possible that transmission
capacity reserve margins are too large also. Here "too large" means that,
given the choice, electric customers would select a somewhat higher
frequency of service losses due to transmission inadequacy in exchange for
lower electric rates. Regulated monopolies provide first-class service at
high prices, sc the argument goes, because they meet the reliability needs
of the most demanding customer instead of the average customer’s needs.
(When given the choice, most telephone customers showed they prefer a
fairly reliable $60 telephone to an indestructible $200 unit.)

An economically optimum pricing policy for transmission service would
threaten this practice. The best prices, in the economist’'s view, would
drive transmission line controllers to operate "on the margin® instead of
with a large transmission reserve margin. On the margin, the benefits of
carrying extra transmission line loads just equal the costs assoclated with
interrupting existing loads more frequently. This cost-benefit test
equates the benefits to all customers with the costs to all customers. In
thus meeting the reliability needs of the average customer, the
transmission system would not meet the needs of those customers who require
highly reliable sexrvice. If economic pricing forces systems to operate "on
the margin,” somewhat more frequent brownouts and blackouts may be
expected.

United States electric utility engineers are justifiably proud of
having "the most reliable electric system in the world" and oppose any
lowering of service quality standards. Economists see maintaining adequate
reliability mostly as a necessary constraint on policy options. If
reliability in fact turns out to be uneconcmically high, a direct conflict

will emerge between reliability policy and pricing policy.

8 See, for example, A. Kaufman, L. T. Crane, and B. Daly, Are Electric

Utilities Gold Plated? (Washington, D.C.: U.S. Library of Congress,
Congressional Research Service, April 1979).
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Cooperation

A policy favoring supplier access, for both utility and nonutility
suppliers, will usher in an era of greater competition among utilities and
others to win supply bids. 1Is it possible for utilities to compete in
generation and cooperate in transmission?

Historically, utilities have cooperated with one another to provide a
reliable electric supply. Cooperation among the large utilities to ensure
reliability takes place within and among control areas and through the
reliability councils. Cooperating utilities dispatch generating units as
needed to match variations in area loads, and in doing so provide frequency
control, voltage support, and stability for reliable transmission system
operation. The dispatching order is based first on assuring reliability
and second on minimizing costs.

As utilities enter an era of generation price competition, cooperation
for reliability may suffer. In a competitive enviromment, dispatch may be
dictated by contract terms, and revealing costs for economic dispatch would
work against the interests of utilities trying to sell their own power in
the market at a price as high above cost as possible.”

Reliability councils are a forum for centralized cooperative regional
planning of facilities to ensure reliability: a generating unit of a
certain size, if located here, would meet the reactive power needs and
back-up generation needs of several companies in the region; a new
transmission line, if located there, would strengthen the integrity of the
grid if a neighbor’s line should go down. Would this kind of fraternal
cooperation survive if council members are strategically siting generating
units and transmission lines to increase generation market share at the
expense of their neighboring competitors? There may be a danger that
stronger members of the reliability councils would collude under the guise
of reliability planning to site new facilities in an anticompetitive
fashion. 1If markets replace regulation, will utilities be allowed legally

to cooperate at all under the antitrust laws?

" For one insight about how competition can eliminate cooperation, see

"Spying on Competitors," Electrical World, November 1988, 23. For an
opposite view regarding how competition for financing of new investment is
compatible with cooperation among generating unit owners, see T. Paynter,
"Coordinating the Competitors,"” Illinois Commerce Commission, May 1990.
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Control

If requirements customers shop around for the cheapest power, it will
be more difficult--but not impossible--to ensure the reliability of
electric service. Service interruptions are avoided not only by having an
adequate amount of generation and transmission capacity, but also by
implementing a plan for controlling all the on-line generators.in an
interconnected system.

There are over two-hundred investor-owned utilities (I0Us) in the
United States and several large federal utilities, such as the Tennessee
Valley Authority. But there are only some 143 control areas. Some smaller
I0Us give up control of their generating units to a large utility that
operates all the generation and transmission facilities in the control
area. The utility in control must respond rapidly to constant fluctuations
in customers’ electricity usage, raise and lower the outputs of many
generating units, keep generating units rotating synchronously at standard
frequency, make up for the unexpected failure of a generating unit or loss
of a transmission line, and if necessary, call for emergency back-up power
from outside the control area. Failure to perform these functions could
mean that customers suffer a power failure. It may be momentary or last
for hours; it may affect a portion of a city or most of a state depending
on the configuration of the facilities and the nature of the incident. The
key to performing the control functions is to have many interconnected
generators under the immediate control of one center.

There are about 3,200 municipal, local, and cooperative utilities in
the United States, most of which are full or partial requirements customers
of an IOU. Requirements access policy may be to treat these as legally
independent utilities entitled to purchase power from outside suppliers.
But most still have the technical characteristics of customers in that they
have little or no generation with which to perform their own control
functions. With today’s technology, it is unrealistic to expect an outside
supplier to follow the moment-to-moment variations in a buyer’s retail
load. If both the outside seller (perhaps a single-unit nonutility
generator) and the requirements buyer have limited control capability,
reliability is threatened not only for service to this buyer, but also to
the retail customers of the host utility surrounding the buyer.

Ensuring reliability requires that some control must be provided,

probably by the host utility’s control center. This raises a number of
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control issues. Will the host utility control the nonutility supplier’s
generators? If not, the host utility will want to be compensated for
dispatching its own generators to follow variations in the requirements
customer’s load. It may want to be able legally to prohibit an arrangement
between an outside supplier and a requirements customer that has
significant adverse effects on its own system cost and reliability.
Interrelated policies on requirements access and system reliability
are needed. New institutions may be required to ensure reliability if the
number of independent decision-makers using the transmission grids goes
from 143 to 3,400. As the number increases, the problem of coordinating

overlapping control efforts becomes more complex.
Coordination

The coordination problem could become exceedingly complex if tens of
thousands of retail customers also become independent users of the
transmission system. Many small buyers each may contract for only a
portion of a large generating unit’s output. A single large buyer may get
power from several small generating units. Buyers and sellers could be
scattered throughout several utilities’ service areas. The possibility of
loss of frequency control and consequent shutdown of the system is real
unless the system is tightly controlled by a strong "traffic cop" to police
the behavior of so many independent and often technically untutored users.

The transmission system can handle more independent entities than it
has now, perhaps up to a few hundred more, if all obey the rules of the
road. But it cannot handle thousands more without developing new control
technology and institutional arrangements for ensuring system reliability.
It may be that these can be developed so that retail access would be
possible technically. But it is unclear whether such a policy passes a

cost-benefit test.

Regulatory Issues

Five regulatory issues emerge as we consider how answers to the five
key policy questions affect the federal/state authority question, or how
jurisdictional rigidity may constrain workable answers to the policy
questions. As depicted in figure 1-4, these are the issues of state

authority constraining federal policy regarding interstate commerce in
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electricity and bulk power pricing, and the potential for federal policies
to constrain traditional state authority over the prudence of utility
decisions, stranded plant, and utility franchises.® Some of these issues
have already been raised in the policy debate. Others are issues likely to

emerge as competition increases in the industry.
Interutility Construction

A strong tension is emerging between state and local authority over
interutility transmission planning, siting, and certification on the one
hand and the inherent interstate commerce character of the transmission
system on the other hand. Nothing could be more interstate, even
international, in character than a single device connecting generators
rotating in unison in Maine, Florida, Oklahoma, and New Brunswick.
Strengthening this device to meet national needs by erecting new lines
requires local approval where local, not national, cost-benefit tests are
often applied.

Regulating any monopolistic industry requires close coordination in
the use of two important regulatory powers: the power to enforce the
obligation to provide service and the power to set service rates. Neither
power alone can adequately controcl monopoly behavior. Yet in the case of
electric wholesale transmission the ratemaking power is clearly at the
federal level, while partial authority over transmission system expansion--
to limit expansion if not to order it--is at the state level. This
division of authority either will create a need for closer coordination of
federal and state regulatory powers or will lead eventually to a regulatory
tug-of-war as one side seeks to unify the two powers needed to regulate
effectively.

Right now there is a vacuum in authority over the construction of
multistate lines. One could argue that the federal government under the
interstate commerce clause should have the authority to site new
interstate, if not all interutility, lines. But this is an authority that
it currently neither seeks nor wants and that no one, it seems, wants it to

have.

8 See K. Kelly, R. Burns, and K. Rose, An Evaluation for NARUC of the Key

Issues Raised by the FERC Transmission Task Force Report, NRRI-90-7
(Columbus, Ohio: The National Regulatory Research Institute, January 1990).
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Generation Pricing

The tug-of-war over generation pricing authority is already being
waged. At issue is whether the price of delivered bulk power should be
separated into its component parts, the price for generating the power and
the price for transmitting the power. If these two prices continue to be
set separately, a utility that both generates and transmits power may be
able to price either generation or transmission service to its own
strategic advantage. For example, a company that wants to sell its own
power could try to set a high transmission price for moving a competitor’s
power, if its physical location permits, so that the delivered price of the
competitor’s power is too high. Or this company could try to set the
transmission price high enough to capture most of the profits available
from the three-party transaction. Uncertainty about transmission prices
makes it difficult, of course, for some distant supplier to bid
competitively.

Neither federal nor state authorities have exclusive jurisdiction over
delivered price. The FERC asserts jurisdiction over virtually all
transmission pricing as well as generation pricing for wholesale sales by
utilities. However, states have the authority to set generating prices for
sales by QFs, subject to FERC oversight, and states apparently will have
jurisdiction over the use of competitive bidding to determine IPP
generation prices, probably also subject to FERC oversight. The FERC
allows split-the-difference pricing for generation in some circumstances,
which may be different from--and often higher than--the price a competitive
market would yield. States too have sometimes set rates for QF power above
market rates, a practice the FERC is determined to eliminate. States worry
that recent FERC interest in competitive bidding to set generation prices
for IPPs will further limit their generation ratemaking authority.

The policy issue is whether federal and state ratemaking can be
coordinated well enough to result in delivered prices for bulk power that
eliminate the possibility of anticompetitive pricing strategies. If
coordination is ineffective, states are likely to want exclusive control
over intrastate transmission pricing, and the FERC is likely to use its
oversight authority to delimit state generation pricing approaches to a
single FERC-approved method.
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Bright Line

Increasing supplier access will create new areas of uncertainty about
the so-called "bright line" between federal and state authorities over
nonretail electricity transactions. The FERC, for example, might allow
utilities to earn some measure of profit on either generation or.
transmission service in order to encourage an open access policy. States
would be in a position to eliminate these profits through retail rate
reductions, creating a possible case for redrawing the bright line.

The FERC may act to protect the interests of power suppliers that win
competitive bids. As a result, states could become increasingly limited in
their ability to oversee the prudence of utility supply decisions. Some
contend that competitive bidding will become the principal way by which
electric utilities make new generating unit choices. 1If it does, state
regulatory authority over such areas as certification of need, nonprice
factors in supplier selection, contract provisions, fuel type, and
oversight of fuel cost adjustment could be eroded gradually by a series of
federal administrative and judicial decisions designed to enhance fairness
or uniformity.

A policy of open competitive bidding and open supplier access to
transmission would increase the trend toward utilities having power
suppliers located out of state. This trend could be enhanced if some
states were known to offer contract terms that transferred more supplier
risks to utility retail customers and if federal rules prohibited favoring
home-state suppliers. This too would gradually shift major regulatory

responsibilities from the state to the federal arena.

Stranded Plant

The requirements access gquestion has been thoroughly debated at the
federal level, especially in comments filed with the FERC. Yet the
consequences of permitting access to requirements customers may have to be
dealt with more at the state than the federal regulatory level. If federal
policy gives requirements customers access to suppliers, depending on the
terms of the policy this action may result in host utilities having excess
generating capacity--so-called stranded plant--constructed to meet

requirements customers’ needs.
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Who should pay for the sunk costs of stranded plant? The state public
utility commissions would probably have to decide. Utilities and others
often say that retail customers must pay for any such costs through retail
rate increases: the only issue is how to allocate the costs among
residential, commercial, and industrial customers. But it is by no means
certain that retall customers would pay for all or any of these sunk costs.
Issues of what constitutes retail and wholesale rate base would have to be
decided first--that is, which investments are state regulators responsible
for deciding on and which are for federal regulators?

In a competitive envirconment, utilities presumably would be expected
to offer their excess capacity for sale at market rates. These rates might
or might not recover all of the capital costs of the stranded plant.
Unrecovered costs would then be seen more as stockholder liabilities than
retail customer liabilities. An abrupt change in federal law or regulation
has the capacity to alter stock values in many industries. Electric
utility stockholders, more so than retail ratepayers, could be affected by
a federal requirements customer access policy. This may depend on whether
federal implementation of this policy spells out who, if anyone, is left
holding the bag.

Franchises

Like requirements access, the retail access question is debated more
often at the federal policy level but would have its greatest effect at the
state regulatory level. Many electric utility observers think federal
support for retail access is unlikely. But gas industry observers know
that the FERC proposed a rule that "leans on" local gas distribution
companies to provide their retail customers open access to transmission
pipelines. For federal policy makers to permit retall electric access
would have a profound effect on the states’ franchise authority.

In granting an electric utility an exclusive franchise to provide
electric service to an area, the state strikes a bargain with the company.
It becomes a legal monopoly, and the state requires that all customers be
served and restricts monopoly abuse in pricing. The utility cannot "skim
the cream off the top"” of the market, choosing to serve only the more
profitable customers. It must serve all comers. It cannot unduly
discriminate in pricing--no sweetheart rates for favored customers or

exorbitant rates to undesirable customers. It cannot make a real profit on
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its sales, but only earns a "normal” profit reflecting the low capital
costs of its noncompetitive environment.

What it gets In return for agreeing to these restrictions is freedom
from competition. No other power supplier can come in to cream skim, to
set prices selectively for favored customers, or to increase capital costs
by increasing the risk of sales loss to competitors.

Retail access changes all this, of course. The state’s franchise
loses its wvalue. The issue here is not only who pays for stranded plant
and who serves the less profitable customers, but who really ought to

decide the retail access question.

Three Perspectives

The seven policy questions corresponding to the seven circles shown in
figure 1-5 are placed at three different levels in that diagram. The
access, pricing, and siting questions are at the center, with the
reliability and the federal/state jurisdictional questions at the two other
levels. The three levels are intended to indicate three perspectives on
transmission policy.

Access, pricing, and siting receive the most attention from those with
an economic policy perspective, such as economists and public policy
analysts. Engineers and many customers worry about how the outcome of the
policy debate will affect the reliability of electric service. How the
outcome will change federal and state authorities over electric utilities
is the most important question to those with a political or legal
perspective.

Those with the economic policy perspective often view reliability
concerns suspiciously, suspecting that utility engineers use reliability as
a bugaboo to discourage competition in the industry. In fact, they
sometimes have. This is unfortunate because electric transmission network
reliability is indeed a serious concern. Achieving reliability in a more
competitive enviromment is possible, but requires greater attention and
more planning as the number of independent users of transmission systems
grows. It is not yet clear who would be responsible for making the effort.
The engineering perspective is often not represented effectively in the
debate.

Those with an economic policy perspective also often give scant
attention te the shifting line between state and federal authorities. Yet,

an otherwise economically sound policy for reorganizing the electric
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industry can be thwarted by a system of regulatory organizations that does
not match the industry’s new structure.

Those with either an engineering perspective or a legal perspective
are often unappreciative or even unaware of each other’s concerns. Both
view with apprehension the effect that the debate taking place on the
economic policy level may have on their own interests. Engineers in
particular look askance at the efficiency concerns of economists, arguing
that textbook market theories cannot perform as well in practice as sound
technical planning. Yet, on the whole, markets are known to generally
outperform centrally planned systems.

One difficulty we face in developing a national transmission policy is
that the major policy questions are being addressed individually, based on
the merits of the pros and cons of each question considered in isolation.
The issues that arise from the interplay among questions are largely
ignored. Recognizing these relations at first may lead to policy
paralysis, however. For example, we do not know how best to set prices
until access policy is decided, but we cannot determine a fair access
policy until we know how prices will compensate for access. What is
needed, of course, is a global view of the issues so that appropriate
policies can be adopted in tandem. Development of a consensus on
transmission policy, then, requires consideration of all the questions,

their interrelatedness, and the legitimacy of the various perspectives.

Plan of This Report

It makes the most sense to start at the center of the diagram with the
supplier access question, then to develop the answers to the surrounding
questions that work best in the light of supplier access policy. This is
because the appropriate answers to all other questions follow from knowing
what opportunities for competition are possible through suppliér access.
This report deals with the efficiency and incentive issues. It complements
other recent NRRI reports that have analyzed several of the issues shown in

the diagram.

NRRI Transmission Reports

In the mid-1980s, the NARUC asked the Electric Power Research
Institute (EPRI) and NRRI to study technical and nontechnical impediments,

respectively, to increased use of transmission to support a more



competitive electric power market. The NRRI report, Nontechnical
Impediments to Power Transfers,® provides a comprehensive compilation of
the issues depicted in figure 1-5. Other NRRI transmission reports have
focused on particular issues or pairs of issues, with emphasis on the left
half of this diagram. The report on Economic Principles!® sets out the
concept of transmission pricing as a vehicle for achieving efficiency in
the production of electricity, that is, the least production cost for a
region. It focuses on the issues of efficiency in using the existing
transmission gystem and incentives for optimally expanding the system.
Thus, it considers both short-run and long-run production efficiency.

This report on access and pricing policy is a follow-on study to the
Economic Principles report. It examines prospectively the expected effects
of various proposed access and pricing policies on short-run and long-run
production efficiency and on incentives for system expansion. Another NRRI
report develops methods for evaluating retrospectively whether transmission
has been used effectively to achieve short-run production efficiency.l?

Engineering and regulatory issues are at the heart of other NRRI
transmission reports. The reserve margin issue raises the question whether
it is possible to give customers their choice of various levels of service
reliability. The technical feasibility and economic benefits of such a
practice are examined in a recent NRRI study.'? The question of
federal/state authority and its effects on generation pricing and
interutility construction are considered in NRRI’s evaluation of the recent
(1989) report by the FERC Transmission Task Force.!® Finally, an NRRI
report is forthcoming on new legal issues relating to siting, including
both siting of generation under competitive bidding and siting of

associated transmission lines.

5K, Kelly, ed., Nontechnical Impediments to Power Transfers, NRRI-8§7-8

(Columbus, Ohio: The National Regulatory Research Institute, 1987).

10 K. Kelly, J. S. Henderson, P. Nagler, and M. Eifert, Some Economic
Principles for Pricing Wheeled Power, NRRI-87-7 (Columbus, Ohio: The
National Regulatory Research Institute, 1987).

1 N. Rau, The Evaluation of Transactions in Interconnected Systems, NRRI-
88-9 (Columbus, Ohio: The National Regulatory Research Institute, 1988).
12 N. Rau and Y. Hegazy, Reliability Differentiated Pricing of Electric
Service, NRRI-90-5 (Columbus, Ohio: The National Regulatory Research
Institute, 1990).

13 K. Kelly, R. Burns, K. Rose, An Evaluation for NARUC of the Key Issues
Raised by the FERC Transmission Task Force Report, NRRI-90-7 (Columbus,
Ohio: The National Regulatory Research Institute, 1990).
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Content of This Report

The remainder of this report, as mentioned, examines the efficiency
and incentive issues relating access and pricing policies. We do not
consider the other questions and issues further in this report. Our focus
on access and pricing as a natural starting point is not meant to downgrade
the importance of the other subjects. Indeed, the purpose of this chapter
has been to stress their importance. However, the remainder of this report
treats only the simpler set of issues shown in figure 1-6. We do not
normally distinguish supplier and buyer access, for example. (However, in
chapter 6 we separately model the cases where the buyer does and does not
have adequate generation of its own.)

Chapter 2 outlines and classifies the principal access and pricing
proposals. A method for examining the efficiency aspects of these
proposals is introduced in chapter 3; as mentioned, it is an extension of
the production efficiency and incentive analysis introduced in the Economic
Principles report. Chapters 4 and 5 use this method to analyze access and
pricing policies for nonfirm and firm transmission services, respectively.
In chapter 6, we consider how access and pricing policies may affect
incentives for planning new transmission capacity for future economy energy
sales. Chapter 7 summarizes the findings and examines their implications
for the unfolding policy debate.

While this report stands alone, the reader new to the transmission

policy arena may find it helpful to review prior NRRI transmission
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Fig. 1-6. Questions and issues examined in this report.

27



publications in order to learn how the transmission system works, to obtain
detailed explanations of transmission terminology, and to understand the
institutional setting within which the debate is taking place.'* This
report is not intended as an introduction to the transmission debate; that
is one purpose of the Economic Principles report.

This report is intended to examine the efficiency and incentive issues
in some depth with an analytical tool not previously used for transmission
discussions--and, while we try to keep the use of jargon to a minimum,
economy of language requires some use of technical terms for concepts
discussed often. Later chapters build on earlier chapters, and the prose
becomes increasingly technical, which makes it difficult to browse through
this report. Early chapters are easier to read, we hope, and the main
findings are summarized in the last chapter. But the reader is encouraged
to work through the middle chapters. The results are reported in a way
that is intended to be readable, though with some effort, by the
nontechnical policy maker. Much of the value of the analysis here is, we
believe, a better understanding of strategic behavior by the players in
bulk power markets under various government policies--an understanding that
is not easily conveyed in a summary but can be developed fully only by
following the analysis. If we compare bulk power market strategies to
strategies in a game, the summary tells you who wins and the chapters teach
you how to play the game.

T4 See Kelly et al., Economic Principles and Kelly, ed., Non-technical
Impediments to Power Transfers.
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CHAPTER 2
CLASSIFYING TRANSMISSION ACCESS AND PRICING POLICIES

In the United States today, the electric utility industry is
changing from a tightly regulated monopoly business to a mixture of
regulation and competition. The Public Utility Regulatory Policies Act of
1978, together with technological maturity and more players in the
electricity supply industry and, to some considerable degree, current
government policies, have made for greater competition in electric
generation. The outcome for industrial organization and regulatory
structure is, as yet, unclear. As set out in chapter 1, central to the
debate are the questions of who should have access to the electric
transmission grid and how much they should have to pay for transmission
services.

The electric transmission issue, however important in its own right,
is but one example of a new kind of public policy issue regarding how
competition and regulation can coexist in an industry. Policy makers now
are struggling to cope with this mixture in the electric, natural gas, and
telephone utility industries. This report presents one aspect of an
ongoing attempt by the NRRI to develop a new framework for analyzing such

issues and new tools for analysis.

The Principal Access and Pricing Proposals

Answers to access and pricing questions depend on an understanding of
the nature of the market for transmission services. To begin, consider
three textbook cases of industrial organization, represented as the three
points of a triangle in figure 2-1.

The classic free market is characterized by competition among many
sellers to provide goods or services and by competition among many buyers
to purchase these goods or services. This direct competition prevents any
exercise of market power by either sellers or buyers, drives prices down to
the level of marginal costs, and prevents discriminatory pricing. Further,
efficient firms make a profit and so are motivated to construct new

capacity to provide more goods or services.
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CLASSIC
MARKET

UNREGULATED REGULATED
MONOPOLY MONOPOLY

Fig. 2-1. Three textbook industrial organizations.

For the regulated monopoly, on the other hand, government regulation
eliminates market power by imposing an obligation to provide service at
cost-based rates. The obligation to serve includes the obligation to
expand capacity as needed to provide service to all comers. Typically,
rates are based on so-called fully allocated embedded costs and must be
nondiscriminatory.

The market power of an unregulated monopoly is neither eliminated nor
mitigated. Prices for each customer are based on the value of the service

to that customer, not the cost of providing it, and so different prices can
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be charged to different customers. Capacity is restricted and the price is

raised.
The Problem

A problem in the United States today is that electric transmission
service does not correspond to any one of these three textbook models. The
classic market is not possible for two reasons. One, there is usually only
one available provider of transmission services, and two, the technical
characteristics of alternating current transmission are such that even if
several interconnected providers did compete to provide transmission
service from a power supplier to a power buyer, the power would flow over
the path of least resistance, regardless of which provider won the
competitive bid to provide the service.

Transmission service is a form of monopoly service that is neither
unregulated nor fully regulated under existing United States law. The
Federal Energy Regulatory Commission is authorized and obligated to set
transmission service prices. But, some exceptions aside, it is not
generally authorized to enforce any obligation to provide service over
existing transmission facilities nor to compel the expansion of
transmission capacity for the purpose of meeting growing demands for
transmission service in the strongly emerging, competitive market for

electric generation sales.

Some Proposed Solutions

Several solutions to this problem have been proposed by various
stakeholders, including investor-owned electric utilities, publicly owned
utilities, consumer groups, federal and state government agencies, v
independent power producers, and others. One of the first was proposed by
the NRRI.! Briefly, this NRRI proposal would require utilities to offer
transmission service at marginal-cost-based rates. Firm, or reserved,
service would be available to all comers at a price equal to long-run

marginal cost, and the provider would have an obligation to construct

1 K. Relly, J. S. Henderson, P. Nagler, and M. Eifert, Some Economic
Principles for Pricing Wheeled Power, (Columbus Ohio: The National
Regulatory Research Institute, 1987); also K. Kelly and J. S. Henderson,
"Pricing Transmission Service in the Electric Power Industry," presented to
the TIMS/ORSA Joint National Meeting, Washington, D.C., April 26, 1988.
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capacity as needed to provide this service. Non-firm, or as-available,
service would be priced at short-run marginal cost. Importantly, the
transmission customers, not the provider, would be allowed to choose
whether the service would be firm or nonfirm.

In the past two years, almost a dozen other solutions have been
proposed. These generally follow either of two approaches. One is to
allow utilities to price transmission services "flexibly," that is, as they
see fit under prevalling market conditions, so as to increase the incentive
for utilities to offer transmission services voluntarily. The other is to
impose some type of legal obligation to serve at cost-based rates, moving
transmission service toward traditional regulated monopoly status. Some
proposals combine features of both approaches, in that utilities would take
on this obligation voluntarily in return for flexibility in pricing power
sales.

The number of transmission proposals grows with time. Although the
proposals vary considerably in design and content, each proposes particular
access and pricing policies. These policies may be either explicit or
implicit in the proposals. Proposals advocating cost-based transmission
rates, especially those using embedded cost, generally advocate mandatory
access to the transmission system. Proposals advocating flexible
transmission pricing usually call for voluntary service.

Embedded cost rates, supporters argue, are practical and fair. They
are practical because they are easily measured. They are fair because they
protect utility stockholders and retail ratepayers from letting transmission
users be "free riders" on the capital already invested in transmission
facilities. Their main drawback is that they do not reflect the degree to
which these facilities are oversubscribed or underutilized, would poorly
allocate constrained transmission capacity, and do not properly motivate
new transmission investments. Marginal-cost rates would reflect such
factors, but are said to be difficult to measure and may not thwart user
free-riding when transmission capacity exceeds core customer needs.

Flexible pricing proposals vary in design, but all propose a price
range with negotiated rates. Most set the floor price equal to embedded
cost. Some proposals would set the ceiling price at long-run marginal
cost, others use a multiple of embedded cost while still others tie the
ceiling price in some way to total generation savings. As expected,
advocates of each offer numerous reasons as to why their pricing policy is
best. Seldom do these supporting arguments consider how strategic reaction

by utilities may affect overall efficiency and equity.
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Many of the proposed solutions have appeared as discussion papers,
often thirty to forty pages in length. The prominent proposals, some with
too many detailed features to be more than briefly summarized here and some
with insufficient detail to be reported definitively here, were made by
each of the following organizations. They appeared in approximately the
order presented here. Some of these proposals are being modified by the
sponsoring organizations as the debate continues. The pricing policies are
presented here as set out by their sponsors, using terms such as
incremental, embedded, or marginal cost; later in this chapter the possible

variations in the meanings of these terms are discussed.
NRRI Proposal

The National Regulatory Research Institute (NRRI), the research arm of
the NARUC, proposed a transmission model intended to encourage good (that
is, economically efficient) decision making by utilities wheeling power and
by customers purchasing wheeling services. Good decision making should
result in economic dispatch of present generating facilities as well as
least-cost generation and transmission capacity expansions.? The NRRI
cost-based proposal includes an obligation to provide transmission service
and gives customers the choice of electing firm or interruptible service,
without regard to service term.

The NRRI model proposes short-run marginal-cost pricing for
interruptible wheeling service and long-run marginal-cost pricing for firm
service. (The model treats incremental costs and long-run marginal costs
as practical equivalents.)

Short-run marginal cost is the "running cost" that covers variable
expenses for operation and maintenance plus, if appropriate, a congestion
charge to reflect opportunity costs. The congestion charge rises as
transmission capacity becomes ocoversubscribed. 1Its purpose is to allocate
capacity to customers that value transmission more. The NRRI model
examines several methods to determine congestion charges, such as
responsive pricing, auctions, and administrative cost recovery rules, but
does not recommend any particular method.

Long-run marginal cost includes both the capital cost of system

expansion and appropriate future running costs after expansion. Future

2 Kelly et al., Some Economic Principles.
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running costs can be lower than current running costs because capacity
additions can decrease line losses.
Th

[}

NRRI model distinguishes firm from interruptible transmission
service. Firm service entails a commitment by the host utility to provide
transmission capacity; interruptible service does not. Firm service
customers receive a priority similar to that of native load customers,
whereas interruptible service customers do not. Long-term firm service
would have a two-part (fixzed-variable) pricing structure, perhaps with
resale rights.

EEI Proposal

The Edison Electric Institute (EEI) represents the collective views of
investor-owned utilities (I0Us). EEI has made a number of contributions to
the transmission access and pricing debate. It has not, however, offered a
specific detailed proposal, in part because its members have a diversity of
views., Some own large transmission systems and some do not. The latter
are among the smaller I0Us, which depend on other utilities for
transmission services. Some of the largest investor-owned utilities intend
to become marketers of power and would welcome a transmission policy that
facilitates power sales.

The first EEI policy monograph on pricing of transmission services in
bulk power markets stresses the importance of keeping wheeling voluntary.?®
The goal is to improve and ensure efficiency in bulk power markets.
Appropriate prices would provide clear incentives to wheel and would
encourage efficient, reliable transmission service tailored to the needs of
all affected parties, including both utility and nonutility power
suppliers. Wheeling rates and conditions would be negotiated flexibly on a
case-by-case basis to ensure efficiency and equity. The EEI monograph
recommends a zone of reasonableness for prices. The zone must be wide
enough to include all efficient transactions, and, within the zone, prices
must be flexible enough to permit the parties to respond rapidly to
changing market conditions. The zone should be administratively simple to
implement and be based on the true economic cost of providing various types

of service.

3 Edison Electric Institute, Pricing of Transmission Services in Bulk
Power Markets: Factors for Consideration, Monograph no. 1 (December 1987).
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PG&E Proposal

The Pacific Gas and Electric Company (PG&E), an investor-owned utility
operating in northern California, has a voluntary transmission access and
pricing proposal that is intended to build on existing industry wheeling
practices.? The PG&E model grew out of the Company’s efforts to satisfy
the desire of some of its control-area requirements customers to find their
own power suppliers. Hence, it is heavily oriented toward distinguishing
requirements and nonrequirements services. However, the wheeler could
voluntarily assume an ongoing obligation to provide long-term requirements
service in return for generation and pricing flexibility for some
nonrequirements services.

Wheeling services would be voluntary (in this sense), point-to-point,
and defined by an interconnection agreement. The agreement would, among
other things, mitigate uncompensated power flows. The model distinguishes
between requirements service, which here means service that is essential to
avoid a loss of power to some area, and coordination service, which is not.
After offering requirements wheeling services for reliability needs to
captive customers at embedded-cost rates, a utility's additional wheeling
services would be priced flexibly under a FERC-approved price cap.

The transmitting utility would sign an agreement only with the power
buyer, not the seller. The buyer must be a utility. Hence, the PG&E model
would somewhat limit access to transmission facilities in that a potential
customer must meet certain conditions to become a "Utility Purchaser” and
thereby be eligible to receive wheeling services. The purchaser must
either be independent of the wheeling utility for its reliability needs or
be willing to compensate the wheeling utility for stranded generation
investment.

The model defines three types of wheeling services to meet reliability
and coordination needs: Reserve Transmission Service, Inter-Control Area
Transmission Service, and Coordination Transmission Service. Reserve
Transmission Service (RTS) would be long-term firm transmission service for

imports of power by a captive customer located within the wheeling

¢ Pacific Gas and Electric Company, "Proposal for Reform of the Bulk Power

Market with a Focus on Electric Transmission Pricing Reform and Access,”

15 February 1989, Draft. See also R. 0. Marritz, "PG&E's Bold Entry in the
Transmission Policy Sweepstakes," The Electricity Journal 1 mno. 5 (December
1988): 26-39.
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utility’s control area. Long-term here means fifteen years or more.
Service would be point-to-point, that is, from a specific power supplier to
a specific wholesale load. The amount of RTS made available would be
limited to the reliability needs of the captive customer. The wheeling
utility would be obligated to add capacity for reliability needs at the
customer’s expense. The captive customer can use RTS to purchase long-
term power from either utility or nonutility sources. Because RIS is for
reliability needs, RTS transmission capacity cannot be resold or
reassigned, although it can be returned to the wheeling utility.

Inter-Control Area Transmission Service (ICATS) would be long-term
(more than fifteen years) firm transmission service for the import of power
by Utility Purchasers located in another control area. Service would be
point-to-point and limited to the customer’s reliability needs. The
wheeling utility would be obligated to add capacity for reliability needs
at the customer’s expense. The Utility Purchaser can use ICATS to purchase
long-term firm power from either utility or nonutility sources. ICATS too
cannot be resold or assigned but can be returned to the wheeling utility.
Unlike RTS, ICATS carries a reciprocal obligation for the Utility Purchaser
to provide transmission access through its own control area for the
wheeling utility.

Pricing for RTS and ICATS would be cost-based. The Utility Purchaser
would pay embedded costs for service on existing facilities and incremental
costs for new facilities. The PG&E model would allow some upward and
downward price flexibility for RTS and ICATS to reflect scarcity and
competition. All revenue from RTS and ICATS would offset retail revenue
requirements.

Coordination Transmission Service (CTS) would be all other wheeling
transactions. Service would be point-to-point, at the discretion of the
wheeling utility, and with no obligation to build. Service could be short-
term or long-term, firm or interruptible, within or between control areas,
and to a limited extent, brokered. CTS could be used for the purchase of
either utility or nonutility power.

Pricing for CTS would be flexible. The PG&E model would have
negotiated rates that stay within a FERC-approved price interval. The PG&E
model would allow bidding for CTS when transmission demand exceeds capacity
along a particular path. Most of the profits from CTS would be passed on
to retail ratepayers as a retail revenue requirement offset, but company
shareholders would be allowed to keep up to 25 percent as an incentive to

upgrade services and expand facilities.
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ELCON Proposal

The Electricity Consumers Resource Council (ELCON) is a consumer group
composed mostly of large industrials, many of which cogenerate electricity.
ELCON’'s orientation is for nondiscriminatory access at nondiscriminatory
prices. ELCON believes that transmission is a natural monopoly and, as
such, requires regulatory oversight to prevent monopolistic behavior by its
owners.® ELCON does not explicitly advocate open transmission access, but
recommends a procedure by which any party may seek regulatory approval of
its access requests. ELCON endorses state regulatory oversight for
intrastate wheeling transactions and federal oversight for interstate
wheeling. ELCON recommends that access be provided to both utility and
nonutility power suppliers on a nondiscriminatory basis. It supports
retail wheeling with state approval but does not advocate mandatory retail
wheeling for all.

The ELCON transmission pricing policy position is that wheeling rates
should reflect the actual costs incurred to provide the service. Rates
would depend on the firmness, length, and timing of service. Embedded cost
rates are favored for the use of existing facilities, and incremental cost
rates where a utility must construct new transmission capacity. ELCON
draws a sharp distinction between incremental and marginal costs (infra,
PpP. 54-59), opposing use of the latter. Embedded cost rates should cover
only the embedded costs of transmission facilities actually used. Wheeling
rates should provide the owners a fair rate of return on transmission
investment, a return that reflects market risk. ELCON, however, recommends
against using flexible pricing or other methods based on opportunity costs
to set wheeling rates.

According to ELCON, regulatory commissions should have the authority
to order transmission system upgrades or expansions to facilitate wheeling.
A customer who replaces firm power purchases from a utility with wheeled
power obtained from others and later wants to reestablish firm service
should not be treated in a discriminatory fashion, but instead, treated as

any new customer.

5 J. Anderson (of the Electricity Consumers Resource Council), "Market

Structure and Pricing of Transmission," paper presented to the American Bar
Association, San Francisco, California, 26 January 1989.
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TAPS Proposal

The Transmission Access Policy Study Group (TAPS) is comprised of
members from public and municipal power agencies and electric cooperatives;
it represents the viewpoints of noninvestor-owned transmission-dependent
utilities (TDUsg). The Group’s report recommends mandatory
nondiscriminatory access, cost-based rates, and single-system integrated
planning.® The Group views transmission service as a monopoly, as a
market distinct from the market for power and energy services, and as a
gscarce resource. Efficient allocation can be accomplished only by
requiring all transmission owners to share all firm and nonfirm capacity in
excess of native load needs. The TAPS proposal recommends equal access
status for TDUs as both requirements power and economy energy customers.
Equal access requires single-system integrated planning that allows all
utilities, including TDUs, to enter long-term joint-ownership and cost-
sharing agreements. Long-run planning would reduce future bottlenecks and
help mitigate undesirable third-party impacts.

Transmission rates should be based on embedded costs, be non-
discriminatory, and prevent subsidies or windfalls. The TAPS propcsal
would allow no opportunity-cost pricing. Rolled-in embedded-cost pricing
should be the norm, even for allocating the cost of new transmission
facilities. ©Nonfirm service prices should be lower than firm service
prices. Price differences ought to reflect service quality differences.
However, nonfirm prices should be high enough to contribute to fixed
transmission costs. Transmission rates for coordination services should be
set in advance and not be dependent on the Vaiue of the particular
transaction. Resale of purchased capacity should be permitted, but price
mark-ups on resale should not. Restrictions on resale, such as point-to-

point, should be prohibited.
Wisconsin PSC Proposal

The Wisconsin Public Service Commission, in its Advance Plan 5,

addressed transmission system access and pricing (more precisely, cost

¢ Transmission Access Policy Group, "Proposal of the Transmission Access

Policy Study Group for Adoption and Implementation of Fair Access
Transmission Policy," unpublished, undated document; distributed at the

NARUC Winter Meetings, March 1989 by W. Russel of W. Russel & Associates,
Washington, D.C.
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sharing) as part of the state’s least-cost electric power plan.” The
Commission requires the state’s transmission owners to cooperate in state-
wide planning of a transmission system that meets all parties’ needs, with
no unnecessary duplication of facilities and without unduly benefiting
either the owners' retail ratepayers or stockholders at the expense of
others. System reliability, compensation for third-party impacts, and
optimal system expansion are cited as benefits of a state-wide approach.
The Wisconsin Commission lists twenty principles to guide thinking, but
these leave considerable room for utilities and cooperatives to craft a
final state plan.

The state-wide plan must consider all customer loads, economize on
investments, and encourage efficient use of existing transmission capacity.
All utilities desiring to help shape transmission policies are entitled to
participate. Some wheeling for nonparticipating wholesale customers would
be available, but retail customers may not request wheeling services.

The Wisconsin PSC plan gives little detail about pricing policy in
deference to FERC pricing jurisdiction. Owners of transmission facilities
are to be fairly compensated; however, monopoly profits are not to be
earned. Participating utilities would file wheeling tariffs stating

prices, terms, and conditions of service.
Alternative Transmission Proposal (ATP)

In mid-1989, several utilities supported an unpublished industry
alternative to the PG&E proposal.® It too recommends voluntary, point-to-
point transmission service. However, it focuses on "supplier wheeling,"
not "buyer wheeling." It is concerned mainly with setting up a policy for
wheeling from a power supplier through a control area utility to another
control area utility. Hence, the proposal distinguishes between control-
area utilities and noncontrol-area utilities as eligible buyers. It
contends that a utility’s primary responsibility is to provide reliable

power to its own native load customers at the lowest possible cost.

7" Wisconsin P.S.C., Wisconsin Public Service Commission Order in Advance
Plan 5 On the Subject of Transmission System Use and Cost Sharing, Docket
05-EP-5 (April 1989): 56-64.

8 "An Alternative Transmission Services Model," unpublished and undated
discussion document distributed to the Keystone Transmission Project,
Keystone, Colorado (received, June 1989).
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Wheeling transactions are to be negotiated so as to protect native load
customers, with both reliability transactions and economic transactions for
retail customers having a higher priority than any wheeling transactions.

Transmission service to control area utilities is treated differently
from service to noncontrol-area utilities, which include full or partial
requirements customers that depend on the transmission utility for some or
all of their reliability needs. The proposal focuses on transmission
service for control area utilities as explained next. (Voluntary wheeling
to noncontrol area utilities would entail other costs not summarized here.)

This proposal distinguishes between long-term firm service for
reliability transactions and short-term, non-firm service for economy
transactions. The long-term firm service price would be cost-based with
capital cost and variable cost components. The capital component would be
set at incremental cost to protect native load customers when capacity
expansion is undertaken, and set at embedded capital cost when capacity is
sufficient. When expansion is needed to provide service, the customer has
two pricing options available. Under the first option, the wheeling
customer would pay just the utility’s embedded (plus variable) cost (as
well as the cost of minor system upgrades as needed) and then either accept
interruptions or pay the wheeling utility for lost economies until the
utility’s own upgrades are completed. Under the second option, the
wheeling utility commits itself to providing firm transmission service.
There is greater risk to the wheeler under this option because it is
committed to wheel even if the needed new facilities cannot be completed.
To compensate for the greater risk the price would be higher, perhaps as
high as the replacement cost of the existing facilities. The price would
be negotiated and be between the wheeling utility’s embedded cost and the
replacement cost.

For short-term, nonfirm transmission service, the prices would be
negotiated (that is, flexible) and would stay between the utility's
"incremental costs" (here, meaning short-run marginal costs) and the total
savings provided by the transaction. More specifically, the "cap" on
flexible pricing is the difference between the power purchaser'’s
decremental cost and the power seller’s incremental cost. The proposal
considers several methods to set short-run prices, such as share-the-

savings, auctions, and an "up-to" formula linking price to current market
conditions.
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Utility Working Group Proposal

The Utility Working Group (UWG) is a group of six large investor-owned
utilities, several of which have strategically located (or "bottleneck")
transmission facilities. The group proposes eliminating certain regulatory
barriers to offering transmission services and advocates voluntary "point-
to-point" wheeling and flexible pricing for wholesale power transdctions.®

Access to a utility’s transmission system would be extended
voluntarily to nonutility sources, such as cogenerators, small power
producers, and independent power producers, as well as to other investor-
owned utilities and to cooperative and public distribution systéhs.
Transmission service must not harm the reliability of service provided to
the retail and requirements customers of the host utility. Parties
receiving wheeling service are not to be subsidized, given priority
treatment, nor allowed to impose stranded investment costs on native
customers.

The UWG proposal mentions two types of wheeling service: long-term
firm service and short-term coordination and other nonfirm service.
Utilities would voluntarily provide long-term transmission service, subject
to capacity availability and would be fully compensated for incremental
costs and facility upgrades as well as for related risks. 1In return for
voluntary long-term firm service, the UWG proposal calls for flexible
pricing subject to a regulated price ceiling for coordination and other
nonfirm transmission services. The price would be negotiated within a
price range sanctioned by the FERC. The price ceiling should be high
enough to enable the transmission utility to recover all service costs for
"shorter-term" transmission service including the costs for additional
risks and foregone opportunities.

All negotiated terms and conditions would be put in contract form.

The contract could be resold, but the new owner would be subject to all
original terms and conditions. For utility purchasers, the UWG proposal
would make reciprocal transmission service available to the transmission

provider under comparable terms.

9 Utility Working Group, "Utility Working Group Principles on Wholesale

Transmission Services," 12 June 1989, as reported in "Utility Working Group
Adopts Transmission Reform Principles,” Electric Utility Week, 19 June
1989, 1; and "Utility Working Group Transmission Principles Take Debate to
New Level," Electric Utility Week, 10 July 1989, 1l4.
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APPA Proposal

The American Public Power Association (APPA) represents the interests
of utilities owned by local govermmental units. The APPA in its white
paper, "Transmission Access: Issues and Options,"” supports mandatory
wheeling at cost-based rates.!® Transmission access should be
nondiscriminatory. The rationale behind the APPA position is the monopoly
character of transmission: unregulated transmission owners could restrict
access to protect bulk power markets as well as charge discriminatory
rates. Regional planning that considers all utilities’ needs is
recommended along with greater emphasis on pooling arrangements and joint-
ownership transmission ventures.

APPA recommends cost-based rates but does not give implementation
details. The APPA finds fault with flexible pricing approaches, whether
capped by opportunity cost, marginal cost, fully distributed embedded cost,
or market-based prices. Flexible prices would not resolve access problems,
according to APPA, because price incentives require workable competition.
Because of the potential for abuse, the APPA urges the Federal Energy

Regulatory Commission to ensure nondiscriminatory access.

LPPC Proposal

The Large Public Power Council (LPPC) is an organization comprised of
the seventeen largest public power systems across the nation. The goals of
the LPPC proposal are to foster competition, promote efficiency, maintain
system reliability, mitigate inadvertent flows, and encourage prudent
investment. The LPPC proposal recommends voluntary access to excess
transmission capacity, cost-based rates for noncompetitive markets,
negotiated rates for competitive markets, and binding arbitration to settle

disputes over the existence of excess capacity and over wheeling rates.!?

10 W"APPA Details Transmission Stance, Seeks Exercise of FERC Authority,"

Electric Utility Week, 17 July 1989, 14.

11 LPPC Transmission Task Force, "Large Public Power Council (LPPC)
Transmission Policy Paper," August 1989, distributed at the NARUC Annual
Convention, Boston, November 1989. See also "Large MUNIs to Offer
Transmission Proposal without Mandatory Access,” Electric Utility Week, 3
July 1989, 13; "Group Seeks to Bridge Gap between I0Us, MUNIs over Wheeling
Access," Inside F.E.R.C., 28 August 1989, 11; and "Open Access: A Midway
Stance," Electrical World, October 1989, 19.
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The proposal does not define "competitive." New transmission would be
built for customers willing to finance construction costs.

Wheeling prices would equal embedded costs plus incremental cost in
noncompetitive markets with excess transmission capacity. Excess capacity
exists whenever firm transmission capacity is above planned needs and
reliability requirements. Here, incremental cost is the cost of required
minor system upgrades, which would be added to the normal embedded cost
rate. When major improvements to the transmission system are required,
prices would be based on long-run marginal costs. A major improvement is
one for which the long-run marginal cost of providing service exceeds the
embedded cost. Wheeling rates based on long-run marginal costs would cover
the full cost of all improvements needed to accommodate the wheeling
transaction. Wheeling rates for nonfirm service are not explicitly
discussed (but might or might not be covered by the rule that rates in
competitive markets ought to be negotiable).

The LPPC introduces the idea of binding arbitration to settle disputes
over transmission capacity and pricing. Binding arbitration, it is argued,

would minimize delay and the expenses associated with disputes.

A New England Proposal

Commissioner Susan Tierney of the Massachusetts Department of Public
Utilities has proposed an amendment to the New England Power Pool (NEPOOL)
Agreement as it pertains to power sales and wheeling services.!? The
proposal would standardize transmission agreements, which currently vary
widely, to take full advantage of low-cost power from both utility and
nonutility sources located in and around the NEPOOL service area. Specific
goals are to create a formal marketplace for power sales within NEPOOL and
between NEPOOL and neighboring regions and also to implement marginal-cost
pricing for wheeling services that use Pool Transmission Facilities (PTFs).
PTFs are extra-high-voltage lines owned by NEPOOL members and used to move
bulk power.

The proposed amendments would affect new power sales and wheeling
transactions but leave existing arrangements intact. Under the proposal,
greater access would be offered to utility and nonutility power sources

that are not members of NEPOOL. The proposal makes it easier for nonmember

12 Susan F. Tierney (of the Massachusetts Department of Public Utilities),

"Transmission Proposal for New England," 28 September 1989, draft.
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power sources to become "Pool Planned Units" (PPUs); PPU status means
access to the PTFs of NEPOOL. However, before PPU status is assigned to an
outside power source, it must supply all its power to a NEPOOL member.

New wheeling rates would be in dollars per kilowatt and reflect the
replacement cost of Pool Transmission Facilities. The rate per kilowatt
for transmission service would equal the replacement cost of all PTFs
divided by total PTF capacity. This would replace the previous practice of
using embedded costs of transmission facilities to set wheeling rates. The
proposal envisions continued use of "postage stamp" wheeling rates that are
insensitive to both the physical length of transmission and the number of
utilities traversed.

Wheeling revenues under the new PTF wheeling rate would be deposited
into a Pool Transmission Fund. The Fund would be used to compensate owners
of PTF facilities, to compensate NEPOOL utilities whose service territories

are affected by PPU wheeling, and to finance new PTF construction.

WP&L Proposal

The Wisconsin Power and Light Company, an investor-owned utility,
filed a family of transmission tariffs at the Federal Energy Regulatory
Commission at the beginning of 1990.!2 The tariffs offer open access
transmission service to all nonretail entities. Access is not conditional
on generation pricing freedom. Transmission service would be "system-to-
system" rather than point-to-point. The service would be available both to
captive wholesale customers within WP&L’'s service area seeking lower-cost
outside power supplies and to outside wholesale customers seeking to wheel
power across WP&L's control area.

WP&L has filed tariffs for both firm and nonfirm transmission
services. The services would be priced at or below full embedded costs; in
this sense, pricing is flexible subject to a cap.

For firm service, there would be a fixed charge to reserve capacity
and a variable charge for using capacity. The fixed charge would be
flexible with a cap expressed in dollars-per-kilowatt-per-month plus a
variable charge of two mills per kilowatt-hour. For nonfirm service, WP&L
proposes flexible pricing with a cap, based on a slightly complicated
formula, that works out to be just below eight mills per kilowatt-hour.

I3 "Wp&L Offers Open Transmission Access to All Non-Retail Users," Electric
Utility Week, 8 January 1990, 1.
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NRECA Task Force (CPU) Proposal

The Ad Hoc Transmission Task Force of the National Rural Electric
Cooperative Association (NRECA) developed a report on transmission access
and pricing, which has not yet (April 1990) been adopted by the NRECA
itself.'* The goals of the report are to devise a way to provide
transmission service without undue discrimination or anticompetitive
effects and to provide reasonable compensation for utilities involved in
power transfers. The report introduces the Coordinated Planning and
Utilization (CPU) Model as a way to reach the desired goals.

The CPU Model sets out principles that should govern participation in
joint regional planning. Only electric public utilities with an obligation
to serve retail load (and some of their affiliates) may become
"participants." Easy entry to participant status for eligible utilities is
intended. However, participation requires a long-term financial commitment
to support the maintenance and growth of the transmission system. Rights
to use the regional transmission system would be allocated in proportion to
the participant’s financial commitment. Nonparticipants are eligible
utilities that choose not to join in regional planning. They include
transmission dependent utilities that have elected not to be participants
and that require transmission service to serve native loads. Access to
transmission facilities by nonparticipants would be provided under
reasonable terms and conditions after all the needs of participants have
been met. Other entities, which are neither participants nor
nonparticipants, such as retail customers, would not have access to the
transmission system.

The CPU model contains criteria that govern access when the
transmission system becomes restricted. Participants would have priority
over nonparticipants and, within each of these groups, firm transactions
would have priority over nonfirm. The highest priority would go to the
requirements retail and wholesale loads of participating electric public

utilities.

147Ad Hoc Transmission Task Force, "Proposed Approach to Transmission
Access and Pricing through a Coordinated Planning and Utilization Model,"
Report to the National Rural Electric Cooperative Association (NRECA), 12
January 1990.
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The CPU model advocates cost-based pricing for regional transmission
service. Cost-based prices, by design, provide participants an adequate
return on capital investment. This is seen as an important advantage of
cost-based prices over those based on market forces, which may result in
underrecovery of capital. The price for transmission service would depend
on the type of service requested.

For participants, prices would cover all "actual transmission costs,”
that is, all the normal expenses of network operation and maintenance plus
planned capital investments. This obligation could be satisfied by direct
payments to other participants, by ownership of transmission facilities, or
by some combination of these. Participants marketing excess transmission
capacity would be obligated to compensate other participating utilities
through a "special transaction cost reimbursement" for any additional
costs.

For firm transactions, nonparticipants would pay an allocated share of
"actual transmission costs" when capacity is adequate. When it is not,
they could either pay for "special transaction facilities costs" covering
the costs to upgrade and expand the system, or they could accept a low
"firm" service priority. Nonparticipants would also pay for any "special
transaction operation costs," such as incremental line losses.

For nonfirm transactions, price for participants would not exceed
"actual transmission costs" plus the "special transaction operation costs."
In some cases, nonparticipants could pay a "split-the-savings" rate for

transmission service.

Other Proposals

Max Wilkinson, a visiting research fellow at Harvard University's
Energy and Environmental Policy Center and Natural Resources Editor for The
Financial Times of London, issued a report in November 1989 recommending
marginal-cost pricing of transmission in Great Britain.l5 This Harvard
report, "Power Monopolies and the Challenge of the Market: American Theory
and British Practice," recommends short-run marginal-cost pricing for all
transmission service. Ideally, short-run marginal cost includes the costs
of line losses and lost opportunities. Opportunity costs arise as

transmission capacity becomes fully utilized.

"Harvard Report: Tie Transmission Costs to Spot Market Power Prices,"

Electric Utility Week, 27 November 1989, 14.
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This recommendation echoes the spot market pricing recommendations of
Schweppe, Bohn, and Caramanis,!® which were presented at some length in
prior NRRI reports.l”?

Other Solutions

In addition to these proposals, which are advocated in writing by
particular organizations and individuals, there are at least four other
concepts frequently discussed by various stakeholders, though not

necessarily presented yet in written form. These may be identified by the
following labels:

STATUS QUO--a defense of past and current transmission access and
pricing policy. This policy is favored by, among others, many
United States investor-owned utilities. Transmission service is
provided only voluntarily. There is no obligation to build
transmission lines for wholesale transmission service. Pricing of
transmission service is rather loosely regulated, with many
different wheeling rate designs in use. The "postage stamp" type
of rate is most common--a rate that is independent of the
transmission distance. Firm service rates are usually based on
embedded capital costs and expressed as monthly, weekly, or daily
charges per kilowatt or megawatt transmitted. Nonfirm rates are
frequently expressed in mills per kilowatt-hour and are said to
have an embedded-cost basis, though occasionally are related to
the savings created by power trading.

VOLUNTARY/EFFICIENT--service is voluntary; price is set equal to long-
run or short-run marginal cost, as appropriate; the importance of
including opportunity costs in transmission prices is often

stressed;!'® favored by some industry representatives, consultants,
and economists.

VOLUNTARY/FLEXIBLE--service is voluntary; price is always set flexibly
by the provider; auctions would be held to set the price when
transmission capacity is oversubscribed (as an alternative to

1 F. C. Schweppe, M. C. Caramanis, R. D. Tabors, and R. E. Bohn, Spot
Pricing of Electricity (Boston: Kluger Academic Publishers, 1988); R. E.
Bohn, M. C. Caramanis, and F. C. Schweppe, "Optimal Pricing in Electrical
Networks over Space and Time," Rand Journal of Economics 15 (Autumn 1984):
360-76; and F. C. Schweppe, R. E. Bohn, and M. C. Caramanis, Wheeling Rates:
An Economic-Engineering Foundation, Report TR-85-005 (Cambridge,
Massachusetts: Massachusetts Institute of Technology, School of Engineering,
Laboratory for Electromagnetic and Electronic Systems, September 1985).

17 Relly, Economic Principles and Nontechnical Impediments, appendices A, B
and C.

18 gee, for example, J. H. Landon, J. D. Pace, and P. L. Joskow,
"Opportunity Costs as a Legitimate Component of the Cost Of Transmission
Service," Public Utilities Fortnightly, 7 December 1989, 30-33, 73.
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"first come, first served"); favored by some United States
investor-owned utilities.

BROKER--allows the purchaser of transmission service to resell
reserved capacity to another buyer; favored by some regulators and
economists; may be a prominent feature of some more complete
proposals rather than a stand-alone policy.

FERC Cases

It is worth mentioning that transmission access and pricing issues
arise prominently in many of the cases recently or currently before the
FERC. While these do not comprise a distinct access and pricing policy per
se, FERC staff is consistently recommending to the Commission that, where a
utility applicant seeks Commission approval of a significant change in its
status or practice, such approval should be conditional on mitigation of
the utility’s market power. Market power mitigation is usually considered
accomplished when the utility agrees to provide access to its transmission
facilities for the firm transmission service of others. This includes the
obligation to expand capacity within a reasonable amount of time as needed
to provide the service and, where such expansion is unduly delayed, curtail
its own nonfirm use of its facilities.

Two former requirements customers of Pacific Gas and Electric, the
Turlock and Modesto irrigation districts, acquired transmission access in
return for the FERC allowing PG&E to sell some wholesale power and extra
transmission at market prices. Public Service Company of Indiana would
offer transmission access at cost if the FERC lets it sell some firm power
at an unregulated price. Other utilities, utility affiliates, and
nonutility generators are before the FERC seeking approval te sell power at
market-based rates, but only sometimes in exchange for open access.

Current (April 1990) cases involve Portland General Electric, Citizens
Energy, and Entergy Corporation (formerly Middle South Utilities), as well
as independents such as Commonwealth Atlantic, Doswell, Ocean States, and

the small commercial generators within the Orange and Rockland service
territory.1?

19 This information is from an unpublished summary by FERC staff: Office of
Economic Policy, "Handouts for the 1990 FERC Open House for NARUC,"
Washington, D.C., February 1990,
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In related matters recently before the Commission, FERC has extended
for a limited time the Western Systems Power Pool experiment, which allows
flexible pricing of short-term transmission service subject to a relatively
high price ceiling. The Vermont Public Service Board has asked the FERC,
under the little-used section 207 of the Federal Power Act, to investigate
the adequacy of interstate transmission service under a merger of Northeast
Utilities with Public Service of New Hampshire. In a recently completed
merger case, that of Pacific Power & Light with Utah Power & Light, FERC
approval of the merger was conditional upon open transmission access,
including the controversial condition that places the merged company’s
coordination trading at risk if capacity cannot be provided for any reason.
Similar conditions are at issue in the proposed merger of Southern
California Edison with San Diego Gas and Electric.?2°

The FERC's ability to impose access conditions on utilities in all
these cases depends on the companies requesting something unusual from the
Commission. Presumably, the Commission is unable to develop policy for
companies not making such requests and so is unable to enforce a uniform

national transmission policy.

Market Power and Pricing

Many criteria could be used to evaluate these proposed solutions,
including economic efficiency, fairness, compatibility with existing
industry institutions and laws, ease of regulatory administration,
technical feasibility, effect on transmission system reliability, and the
need for new software and data collection either by utility system
operators or by govermment regulators. However, considerable insight into
the intrinsic similarities and differences among proposals can be obtained
by evaluating them according to just two key criteria: (1) the mitigation
of the transmission utility's market power and (2) the profit-constraint
imposed by pricing policy.2?! Let us consider such an evaluation after
first examining the various ways of mitigating electricity wholesale market

power and pricing transmission services.

20 Tbid.; see also most issues of Electric Utility Week and Public
Utilities Fortnightly for the period September 1989 through April 1990.
21 This concept emerged in a discussion during a presentation one of the
authors (Kelly) made to three regulatory commission staff persons who
prefer not to be named. Their contribution, however, is acknowledged.
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Market Power Mitigation

Ways to mitigate market power and to price tramsmission are listed in
table 2-1. The ways to mitigate market power are listed with the methods
judged more effective near the top of the list, and those less effective at
the bottom. In a classic market, as mentioned, market power is eliminated
by direct competition among numerous buyers and sellers of the service.

But the present alternating current transmission technology does not allow
such competition in the provision of transmission service. Regulation, on
the other hand, controls market power by imposing an obligation to serve at
cost-based rates. Because direct competition in transmission is not
possible, traditional utility regulation of transmission might seem to be
the logical policy choice.

However, three arguments against rate base regulation of transmission
services can be advanced.?? Those who accept any one of these arguments
may look for an alternative to regulation of transmission in the
traditional way. Of course, those who reject all three arguments would
probably support mandatory transmission at cost-based rates. The first
argument is that effective regulation requires new federal legislation and
the Congress will not act unless the various industry stakeholders
{investor-owned utilities, public power utilities, cooperatives, and other
parties) agree upon a preferred policy. Since this will not happen, it is
argued, an alternative practical policy that can be implemented under
existing law must be found. A second argument is that the division of
regulatory authority between the federal government, controlling the use of
existing transmission facilities, and the state governments, controlling
the planning and approval of new facilities, would hamper effective
enforcement of the obligation to serve.?3

More importantly, and according to a third argument, traditional
regulation is based on the implicit assumption that the electric, gas, or

telephone utility wants to provide service; that growth in service sales is

?2 There is a fourth argument that applies more to transmission service for
economy power or for other short-term service. It is that costs change too
rapidly and by too large an amount to be expressed in a fixed-rate tariff,
which is the usual outcome of a regulatory ratemaking procedure.

23 For a full discussion of this subject, see K. Kelly, R. Burns, and K.
Rose, An Evaluation for NARUC of the Key Issues Raised by the FERC
Transmission Task Force Report, NRRI-90-7 (Columbus, Ohio) 1990, especially
the "twin scepters" discussion on pp. 6-7.
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TABLE 2-1

WAYS TO MITIGATE MARKET POWER AND TO PRICE TRANSMISSION

A. Ways to Mitigate Market Power

DIRECT COMPETITION
OBLIGATION TO SERVE
JOINT OWNERSHIP
CUSTOMER CHOICE
RESALE

INDIRECT COMPETITION

B. Ways to Price Transmission

EMBEDDED COST--ROLLED IN

EMBEDDED COST--DIRECT ASSIGNMENT

INCREMENTAL COST--SHORT RUN
MARGINAL COST--SHORT RUN
INCREMENTAL COST--LONG RUN

MARGINAL COST--LONG RUN

FLEXIBLE PRICING--LOW CAP
FLEXIBLE PRICING--HIGH CAP

FLEXIBLE PRICING--NO CAP

Note: The accompanying text explains these terms.
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important to the company; and that government needs merely to monitor
company constraints on the rate of growth to prevent extraction of monopoly
profits. This assumption may well not apply to transmission service
because any potential transmission profits are often far outweighed by
potential losses in generation sales. Since virtually all major
transmission service providers are also generation providers, they may find
creative ways to frustrate any transmission service obligation in order to
protect their position in the generation market. As a result some policy
makers look to alternative ways to mitigate transmission market power.

As shown in table 2-1, such ways include joint ownership of
transmission lines either by competing suppliers or by wholesale
transmission customers. Joint-owner providers could bid against one
another to provide service; a joint-owner customer would have the option to
own a fraction of any new line capacity and hence reserve it with assurance
for his own use. Customer choice, a feature of the NRRI proposal,
mitigates possible abuse of market power in the less regulated nonfirm
market by allowing customers always to escape to the more regulated firm
market. Allowing customers who have previously purchased space on a
transmission corridor to resell their shares to a current buyer who is
being charged a very high price by a transmission company is another,
though weaker, method of mitigating market power. Ordinarily, the weakest
is indirect competition, which imposes a price ceiling on the amount that
can be charged for transmission service in some situations. For example,
suppose a buyer can purchase 30-mill/kWh power from one source via one
transmission provider and 40-mill power from a second source through a
second provider. If transmission by the second provider costs 5 mills (for

a total cost of 45 mills), the most that the first transmitter can charge
is 15 mills.

ricing Options

Various ways to price transmission services are listed in the lower
part of table 2-1. Despite the fact that these terms have been used for
many decades in economic regulation and are used in most of the access and
pricing proposals, there can be a wide variety of meanings attached to any
one term, depending on who is using it. Later in this report, we
frequently use a few familiar terms like "embedded cost" or "incremental
cost" without precise definition. Here we set out various interpretations

of these terms and what they mean when we use them.
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Embedded Cost

Price can be based on average embedded transmission costs, calculated
either over all the company’s transmission costs (rolled-in) or over the
costs of just those facilities used in each transaction (direct
assignment). Embedded cost is the average depreciated cost of the
transmission facilities that are already on the transmission company’s
books. The average can be per megawatt or megawatt-hour; per year, month,
or hour; and sometimes per mile of transmission line. The transmission
user is allocated a share of this cost according to the number of megawatts
or megawatt-hours transmitted, perhaps according to the duration of
service, and (rarely) according to the transmission distance. The purpose
of embedded cost pricing is, of course, to guarantee that the service
provider recovers no more or no less than its capital investment plus a
fair return. Embedded cost pricing does this well, but in the process
creates questions about whether various customers contribute equitably to
the annual revenue requirement.

The method of allocation affects the unit cost, of course, and hence
the cost-based price. The most common method is to divide total embedded
transmission costs by the system peak load, giving a dollars-per-megawatt
rate, which is applied to the wheeling customer’'s megawatts. This is the
"rolled-in" approach.

By analogy with generation capital costs, one expects embedded
historical cost rates for transmission to be lower than prices based on
current costs. This expectation for transmission is probably correct in
most cases, but is not necessarily always correct. In particular, rolled-
in embedded cost rates may exceed nonrolled-in replacement cost rates.

Some utilities have a lot of transmission facilities not used for service
to wheeling customers (such as radial lines that move power from generators
to the grid or from the grid to distribution substations), or they have a
large subtransmission system for serving retail loads (but which counts as
a transmission facility cost). Such utilities can have high embedded
transmission costs per megawatt. Embedded cost transmission prices may be
higher than the cost to the customer of constructing a new line for his own
use (which he may not be permitted to do).

To give an exaggerated example, suppose the entire state of Texas were
a single utility, and a customer wanted to wheel a large amount of power
across the narrow northern Texas Panhandle. With rolled-in pricing, his

rate would increase in proportion to the cost of transmission facilities
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throughout Texas, most of which are not in the Panhandle. If his large
power transfer were a significant fraction of the state’s peak transmission
load, he would pay for a significant fraction of the state’s transmission
facilities, even though he uses a very small portion of these facilities.

Another peculiar effect of this ratemaking approach is that it usually
costs more to wheel through several utilities than through one, regardless
of their size. This is because each probably has about the same ratio of
transmission costs to peak load; so each charges about the same embedded
cost recovery component in its wheeling rate. 1If a large utility three
hundred miles across were corporately divided into five equal-size
utilities each sixty miles across, the embedded-cost wheeling charges for
traversing the three hundred miles would increase by a factor of five, with
no change in actual "out-of-pocket" engineering costs.

The efficiency of embedded-cost transmission pricing would probably be
improved if rates contained a mileage component and if only the facilities
actually used to provide service were included in the embedded cost
calculation. (We refer to the latter condition as "direct assignment" in
table 2-1.) In some circumstances this would be easy to do; in others,
quite difficult. It is easiest if power flows only (or predominantly) over
one transmission line from a single power source to an isolated load. The
distance is known and an appropriate share of the embedded costs of only
that transmission line can be directly assigned to the transmission
customer.

Frequently, however, power flows from one dispersed utility system
through a second to a third. Power comes from all the plants online in the
first, enters the second over several tie lines and passes. through many and
perhaps most of its transmission lines, and enters the third over several
tie lines to supply power to the buyer's dispersed transmission grid. In
this case, the distance of transmission might be poorly defined. Two or
three high-voltage lines might carry, say, 80 percent of the load, with
many lower voltage lines each carrying a percent or so. It is these sorts

of difficulties that led to use of rolled-in pricing in the first place.

Incremental and Marginal Costs

The shortcomings of embedded-cost pricing have led some to recommend
incremental or marginal-cost pricing. If transmission capacity is adequate
for the duration of the period for which service is requested (which is

what we mean by the phrase "in the short run"), incremental-cost pricing
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simply reimburses the wheeler for "out-of-pocket" expenses, mostly line
losses, which vary with the loading of the line. 1In this case, short-run
incremental costs and short-run marginal costs are about the same. But
whenever transmission capacity is inadequate, a properly calculated short-
run marginal cost includes the "opportunity cost.” Price based on this
cost rises just to the right level to ration the capacity optimally. Only
those who place a value on the capacity that is above this price level get
service.

Short-run incremental cost has no capacity component, and short-run
marginal cost has no explicit capacity component. But the opportunity cost
component of the latter is an implicit surrogate for capital cost,
providing profits during times of tight capacity that can motivate
construction of new capacity.?%

Long-run incremental and marginal-cost pricing each take capital costs
into account explicitly. These two cost-based pricing methods have
similarities and differences. Each calculates the cost of expanding the
transmission system and sets rates so as to recover expansion costs.

Each has difficulty when it comes to deciding the size of the
expansion increment upon which the cost calculation should be based. To
add just one kilowatt of transmission capacity is very costly on a dollar-
per-kilowatt basis because there are no economies of scale. Adding one
megawatt is only a little better. There is no natural unit of capacity in
the sense of Detroit producing one more car; giving a name to ten megawatts
{for example, a "decimegawatt"?) does not make it a natural unit of
capacity expansion. The "natural” unit cost of expansion could be
considered the cost of building a new transmission line. But at what
voltage? Total costs increase with voltage, but unit costs (dollars per
megawatt) decline sharply with increasing voltage.

An added complication is that it is often possible to expand
transmission capacity on an existing line by adding capacitors or by adding
a second circuit to existing transmission towers. These additions have
relatively low unit costs (extra costs divided by extra capacity, counting
as zero the sunk embedded costs of the existing line). What size increment
should then be used to calculate expansion cost where such upgrades are

possible?

24 For an extensive discussion of the virtues and difficulties of

recovering capital costs through SRMC pricing, see Kelly et al., Economic
Principles, 177-87.

55



One solution is to calculate the cost of expanding capacity by an
increment equal to the amount of capacity requested by the transmission
customer. But what if there is more than one customer? Suppose there are
several wheeling customers. The first wants 100 MW, which can be satisfied
by adding capacitors; the second wants 300 MW, which requires a second
circuit on existing towers; and the third wants 400 MW, which requires a
new 230-kV line. Some incremental-cost advocates would apply a "first-
come, first-served" test and calculate a separate incremental cost for each
addition and each customer. Others, particularly marginal-cost advocates,
would calculate the unit cost of the last addition and charge this to all
three customers. Still others would calculate the total cost of the three
increments needed, in this case 800 MW, and charge each customer the same
"average incremental cost," calculated as the total cost of all three
additions divided by 800 MW. It may cost less to meet 800 MW of new load
by adding one 500-kV line than by making the three separate upgrades listed
above. 1If so, then this one expansion step makes the marginal cost and
"average incremental” cost the same.

Should the size of the capacity increment upon which the unit
expansion cost calculation is based depend on whether all three customers’
service requests are made at about the same time? Suppose the first
customer’'s request is known to the transmission utility, which expects but
does not know that other requests may follow. If the cost calculation is
based only on the size of the first customer’s need, the unit cost
calculated may be much larger (because of loss of scale economies) or much
smaller (because only a few capacitors are needed to upgrade an existing
line) than the unit incremental cost calculated over the larger capacity
increment needed to satisfy expected load.?%

It may be best always to calculate long-run incremental or marginal
cost over a reasonably large increment. This gives the customer better
information about the long-run costs of system growth. However, should the
company then actually construct the reasonably large increment, recovering
only a portion of the capital investment from the first customer, and count

on the expected transmission load growth to provide the balance? Or should

25 Special equity issues arise when the expected future customer is the
transmission utility’s retail and wholesale requirements load. Should this
"customer" always get the rights to the lowest-cost expansion, leaving
others always on the margin? For a discussion of these issues, see Kelly
et al., An Evaluation for NARUC of the Key Issues Raised by the FERC
Transmission Task Force Report, 37-47.
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the company, while basing its transmission rate on the large increment,
install only what is required for the first customer’s needs, creating a
mismatch between rates and actual costs?

Because the term "incremental cost” can refer to several different
concepts depending on how it is calculated, some transmission pricing
policies use a term like "actual incremental cost” in the hope of
expressing a more precise meaning. They would follow a "first-come, first-
served" approach and calculate the actual cost of meeting each customer’s
needs in turn. If several needs are actually met collectively in one large
expansion step, then presumably the "average incremental" cost of the
expansion would best represent the actual cost.

Both long-run incremental cost and long-run marginal-cost calculations
run into these difficulties in choosing the size of the expansion
increment, and to some degree the terms can be used interchangeably because
practical calculations of each can yield similar, even identical, numerical
results. The two concepts can also be distinguished, however. The long-
run marginal-cost concept is well defined, but in practice it must be
calculated over a suitably large increment. As we have just seen,
"incremental cost" can mean different things, with some meanings closer to
the long-run marginal-cost concept than others. Those who de-emphasize the
difference between the two concepts do so with the understanding that the
method of calculating incremental cost would approximate as closely as is
practical the long-run marginal-cost concept. Those who stress the
difference choose another method of calculating incremental cost, one
designed to reimburse the utility precisely for its extra expense--no more
and no less; this version of incremental cost is far closer to the "actual
cost" concept just described than to the long-run marginal-cost concept.

Long-run marginal cost would be calculated ideally by finding the cost
increase in going from an optimally designed transmission system for
meeting present demand to an optimum system for meeting a greater demand.
Incremental cost, on the other hand, is simply the cost of adding to
today’s (presumably not optimal) system. Except for theoretical purists,
most regulatory economists would accept this necessary simplification in a
marginal-cost calculation, however.

Marginal cost pricing charges all customers the same price; there is
no "first-come, first-served" approach, resulting in different prices for
different customers, a form of price discrimination. Some incremental cost

approaches follow "first come, first serve," while others would avoid such

57



price discrimination by charging everyone the same "average incremental"”
cost-based price.

More importantly, marginal-cost prices for any one customer ought to
change over time, whereas incremental-cost prices are intended to be fixed
for the duration of the transaction. One might argue that marginal costs
are good for tariffs and incremental costs are good for contracts.

Ideally, from the viewpoint of economic efficiency the cost per megawatt of
adding transmission capacity would be recalculated periodically and the
price of transmission service would be updated to reflect current marginal
cost. This approach is suitable for a posted tariff that changes to
reflect changes in new transmission line costs. However, as marginal costs
rise and fall in the future, the transmission utility would recover more or
less than its original transmission investment. This is the well-known
dilemma that efficient prices do not satisfy the revenue requirement.

The term "incremental cost” is often used to refer to the dollar value
of a utility's extra capital expenditure, for example, to put up a new
transmission line for a particular customer’'s use. The customer could pay
the utility a lump sum at the beginning of a, say, thirty-year transmission
services contract and pay just an operating-cost-based rate for thirty
years. Or he could pay a rate for thirty years that has a capital
surcharge, which reimburses the utility exactly (after accounting for the
time value of money) for its initial expenditure. The latter is usually
what is meant by an incremental-cost-based rate in transmission pricing
discussions.

This concept of incremental cost differs from ideal marginal-cost
pricing in principle; it also would differ in practice if transmission
expansion costs should change significantly over the next thirty years.
Fear of electromagnetic-field health effects may make future transmission
expansion more costly. Rights of way could become scarce; conductor
shielding could be required, or even underground transmission. Then
contracts based on today’s incremental cost would underprice transmission
service in the later years of the contract. On the other hand, such
contracts would overprice transmission if economical superconductor
technology develops rapidly.

But if real expansion costs (after accounting for inflation) do not
change very much during the term of the contract, there is little practical
difference between long-run marginal cost and a suitably calculated
incremental cost. Indeed, the difference in the costs may be explained

mostly by the difference between tariff and contract ratemaking. Given the
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constraint that a thirty-year contract must be signed today with an
optimally chosen fixed capital cost component in the service price, the
best practical long-run marginal-cost calculation, in the absence of any
knowledge about whether future transmission costs will be higher or lower
than today’s, may well be today’'s unit cost of adding a reasonably sized
increment of transmission capacity. That is, incremental cost may be the
best practical surrogate for long-run marginal cost for use in fixed-price
long-term contracts.

For these reasons, although acknowledging that there are theoretical
differences between the two concepts, we nevertheless use the two terms

interchangeably for the remainder of this report.

Flexible Pricing

Last, the company can be given the freedom to vary prices for
transmission services. The price can be set without any constraint other
than that imposed by indirect competition. Alternatively, the price may be
restricted to some narrow or wide "zone of reasonableness," or simply be
constrained to be below some price "cap." Flexible pricing with no cap is
equivalent to transmission price deregulation, of course. Some would call
for a high cap set equal to a multiple (two-to-four) of cost. Others would
set the cap at long-run marginal cost or full embedded cost. The former is
often considered a high cap and the latter a low cap, but as our previous
discussion indicates, embedded costs can exceed long-run marginal cost,

depending on how each is calculated.

Evaluating the Proposals?$®

As mentioned, the access and pricing proposals listed above are best

evaluated in terms of the degree of market power allowed and the degree to

26 This section draws heavily on earlier analyses by one of the authors.
See K. Kelly, "Wheeling Prices and Mitigation of Market Power--the Keys to
the Policy Puzzle," presented to the Committee on Western Regional Electric
Power Cooperation, Las Vegas, Nevada, April 7, 1989; and K. Kelly,
"Feasibility of Electric Transmission Pricing Policies," presented to the
CORS/TIMS/ORSA Joint National Meeting, Vancouver, B.GC., Canada, May 9,
1989. For similar analyses, see Federal Energy Regulatory Commission, The
Transmission Task Force’s Report to the Commission, Washington, D.C.,
October 1989, chapter 4; see also four transmission policy articles in The
Electricity Journal, April 1990,
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which prices are held down to traditional embedded cost levels. Such a
categorization for a representative sample of the proposals is shown in
table 2-2.

To categorize these transmission access and pricing proposals, one
must recognize that most proposals treat two types of transmission service
differently, as in the case of the NRRI proposal. One service usually is
for essential transmission of power supplies needed to maintain service,
often bought through long-term contracts. The service of transmitting such
power may be called firm, reserved, requirements, or intercontrol-area
transmission service. The other is for less essential power supplies that
are imported temporarily to substitute low-cost purchased power for the
buyer’s own higher-cost generation. Transmission service for such power
may be called nonfirm, as-available, economy, coordination, or
interruptible service. This categorization is a helpful oversimplification
that treats pairs of services in each proposal as essentially the same,
although these actually may differ considerably from one proposal to
another. For example, the NRRI proposal treats any transaction as firm if
it is not subject to interruption (barring a technical failure) even if it
is one-month replacement power for a nuclear plant being refueled. The
PG&E proposal, on the other hand, treats any transaction of less than
fifteen years as nonfirm. Further, the use of the terms "firm" and
"nonfirm" here does not correspond to standard industry use; indeed, there
is no single meaning for these terms as used throughout the United States
and Canada,

The upper part of table 2-2 treats market power and pricing for firm
services; the lower part, for nonfirm. The abbreviations used in the table
should be easily understandable in terms of the discussion of table 2-1.
However, the appearance of the PG&E proposal twice in the table needs
clarification. The actual PG&E proposal, here called PG&E(A), makes
participation voluntary on the part of the transmitting utility. Because
many, perhaps most, utilities might choose not to participate, PG&E(A) is
considered equivalent to the Status Quo proposal. However, if it is
assumed that utilities must play by the PG&E proposal rules, then this
alternate proposal is evaluated under the label, PG&E(B).

The results of the evaluation of the two PG&E versions are quite
different. The Alternative Transmission Proposal (and others) is also
evaluated quite differently depending on whether its proponents are merely
paying lip service to the voluntary nature of each transaction or whether

they would actually use the voluntary condition to restrain trade. The
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TABLE 2-2

TEN ACCESS AND PRICING PROPOSALS, CATEGORIZED BY METHOD OF MARKET POWER MITIGATION
AND PRICING METHOD, FOR FIRM AND NONFIRM TRANSMISSION SERVICES

(L (2) 3 (4) (3) (6) €)) (8) 9) (10)
STATUS QUO PG&E(B) NRRI ELCON TAPS ATP WP&L CPU VOLUNTARY/ VOLUNTARY
& PG&E(A) (NRECA) EFFICIENT /FLEXIBLE
Firm Service: Oblig Oblig Contingt Oblig to Veluntary Oblig to
Market Power Indirect to to Oblig to Serve Indirect Oblig to Serve Indirect Indirect
Mitigation Serve Sexrve Serve & Serve &
o Multi- Multi-
Owner Owner

Firm Service: Embedded Embedded Increm Embedded Embedded Embedded Flexible Embedded Increm Flexible
Pricing (rolled-in) & (LRMC) & (rolled-in) & with & (LRMC)

Increm Increm Increm Embedded Increm

Cap
Nonfirm: Weak Limited Contingt Oblig Voluntary Oblig Indirect Indirect
Harket Power Indirect Resale Oblig to Oblig to to Indirect Oblig to to
Mitigation Provision Serve Serve Serve Serve Serve
&
Customer
Choice
Nonflrm: Embedded Flexible SRMC Embedded Embedded Flexible Flexible Embedded SRMC Flexible
Pricing {rolled-in) (rolled-in) with a &
Cap Increm

{& Flexible)

SOURCE: Authors?! analysis



PG&E proposal is evaluated both ways here to make this point; others, like
ATP, are not.

One way to analyze and contrast these proposals systematically is to
display them in a two-dimensional space, with axes that measure the degree
of mitigation of market power and the degree of departure from embedded
cost pricing. The results are shown in figure 2-2(a) for firm service and
figure 2-2(b) for nonfirm service. Each policy is designated by a code
number in a circle, as indicated by the legend below the figures. For
simplicity (and because some of the policies are not adequately
articulated), the many gradations of table 2-2 are reduced to a few simple
categories on these axes. The combination of an obligation to serve
together with any one other mitigation approach (resale, joint ownership,
or customer choice--but not indirect competition) is assumed to have the
same degree of market power mitigation for each of these approaches.

The lower left cell on the figures, close to the origin, corresponds
to the status quo: embedded cost prices with no service obligation and with
only occasional indirect competition available to introduce market
discipline. Moving to the right along the horizontal axis is moving toward
traditional regulation of transmission service. The TAPS proposal is one
that comes close to traditional regulation for both firm and nonfirm
services,

Moving up the vertical axis removes traditional pricing constraints
without mitigating market power, creating in effect an unregulated
monopoly service. On this axis, flexible prices are value-based with no
regulatory cost-based cap. The voluntary/flexible model is the best
example of this.

Policies that lie off the axes involve trade-offs: some relaxation of
traditional embedded-cost price controls is allowed in exchange for some
measures to mitigate market power. Trade-offs occur for policies that are
positioned near the southwest-to-northeast diagonal in either part (a) or
{(b) of figure 2-2. Policies near a diagonal, such as PG&E (B), NRRI, and
ELCON for firm service, represent a significant convergence of views among
three seemingly quite distinct policy proposals. This convergence is not
at all apparent from the proposal documents and certainly not from the
sometimes contentious debates among proponents of the policies. This
analysis therefore may reveal opportunities for compromise in policy
formulation. For nonfirm service, the positions of these three policies

are more scattered, although they still tend to be off the two main axes.
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Fig. 2-2. Transmission policies categorized by degree of

departure from embedded cost pricing and degree
of mitigation of market power, for (a) firm

transmission service and (b) nonfirm transmission
service.
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Notice that, especially for the nonfirm service, the policies form two
clusters and have two policies "left over" that do not quite fit in either
cluster. There is the "northwest" cluster with policies 6, 9, and 10, and
the "southeast" cluster with policies 4, 5, 7, and 8. Policy 2, PG&E(B),
is toward the southeast for firm service and toward the northwest for
nonfirm; remember, however, that this "B" version of the PG&E model is
located in the southeast cluster precisely because we assumed a mandatory
obligation to serve that is not part of the actual PG&E proposal. Policy 1
(Status Quo) is alone in the southwest, and policy 3 (NRRI) lies to the
northeast, close to but not quite in the southeast cluster. One can also
plot the average of the two positions for each policy on the two parts of
figure 2-2. This yields two fairly distinct clusters (2, 6, 9, 10 and 4,
5, 7, 8) with 1 and 3 as outliers.

This clustering suggests that there is a tendency of policies to
cluster into two broad groups: (1) a limited-regulation-of-monopoly group
composed of policies 2, 6, 9, and 10, and (2) a somewhat traditional
regulation-of-monopolies group containing policies 4, 5, 7, and 8. 1In our
discussions of clusters prior to this report, we called these the trade-off
approach and the regulatory approach, respectively.

In a very similar analysis, the FERC Transmission Task Force named the
clusters akin to these two approaches the Contract Model and the Planning
Model, respectively.?7 Since these latter names have become well known in
the current debate, we adopt them here.

It seems likely that as new policy proposals emerge (as they continue
to do) they will fit in one of the two cluster groups. The framework for
analysis presented here can help identify the appropriate cluster group of
new policies. Further, policy makers can concentrate on developing the
best policy of each type instead of considering each new policy proposal
individually as it comes forward. Apparently quite different policies that
actually lie close together on the axes can be identified as candidates for
compromise and consolidation to reduce the number of options for policy

makers to consider.

27 Federal Energy Regulatory Commission, The Transmission Task Force'’s

Report to the Commission--Electricity Transmission: Realities, Theory and
Policy Alternatives, October 1989. A third alternative in the Task Force
Report, the British Model, is different from our third alternative, the
Status Quo. This presents no serious problem. We simply did not evaluate
the British approach.
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An interesting exercise is to try to place the ten proposals in the
triangle presented in figure 2-1. This may involve as much art as science,
but consider the following scheme. Policy 5 (TAPS) must be placed close to
the regulated monopoly corner of the triangle, and policy 10 clearly
belongs in the unregulated monopoly corner, as shown in figure 2-3. Moving
away from the unregulated monopoly corner toward the opposite side of the
triangle (which connects the classic market and the regulated monopoly) is
to move from value-based pricing to cost-based pricing, with embedded costs
placed lower (closer to the traditionally regulated monopoly corner) and
marginal costs placed higher (toward the classic market). Moving away from
the regulated monopoly corner is to move away from a strong obligation to
serve toward a weaker (or no) obligation.

The positioning of policies in figure 2-3 follows this general scheme
(relying on some features of the proposals not reported here) and makes use
of the average positions of the policies in the two parts of figure 2-2.
Admittedly, some judgement is required for the placement of policies, and
not a lot can be claimed for the precision of this placement.

The result, however imprecise, illustrates the important fact that
most of the policies do not lie at a cormner of the triangle. Economic
theory provides us with a good understanding of the behavior of firms in
classic markets and the behavior of regulated and unregulated monopolies,
that is, firms at corners. But we have a very limited ability to predict
the behavior of firms in conditions that place them well inside the
triangle.

The behavior of utility firms in such circumstances is the subject of
the remainder of this report. 1In the next chapter, we examine a tool for
use in developing an understanding of the likely strategic behavior of
firms under various new ground rules for electric transmission access and

pricing policy.
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CHAPTER 3
TRANSMISSION POLICIES AS THE RULES OF A GAME

The results of a public policy debate over electric transmission
pricing and access will have an important effect on the evolution of the
electric power business and in govermment regulation of this business. The
debate on access asks whether transmission service should be voluntary or
mandatory. The debate on pricing asks whether marginal, incremental, or
embedded cost pricing--or flexible pricing--best fosters generation and
transmission efficiencies while being fair to all parties.

Most public policy discussions and analyses of the proposed policy
choices use intuition and industry experience to examine the problems and
to predict the outcome. However, intuition and experience developed in the
past in a regulated monopoly world may not be the best guide to
understanding future outcomes in a more competitive world. Some mention is
sometimes made of how strategic interplay and coalition forming among
utilities could influence efficiency. But, no quantitative analysis of
these influences has been attempted.

This chapter introduces a simple quantitative method of analysis that
is based on applying game theory to the questions of efficiency and
fairness posed by the access and pricing rules. Despite its seemingly
frivolous name, game theory is widely used for the study of serious
matters. Extensive use of game theory in strategic arms studies, one of
many so-called "war games," is perhaps the best example. It has also been
used in a diverse variety of studies, ranging from operations research and
business strategies to election campaigning and population biology.

Game theory is also an important tool in economicse,! especially for

market studies.? It is particularly useful for considering the strategic

1" See A. Schotter and G. Schodiauer, "Economics and the Theory of Games: A
Survey," Journal of Economic Literature (June 1980): 479-527; and M.
Shubik, "Game Theory Models and Methods in Political Economy," in K. J.
Arrow et al. (eds.), Handbook of Mathematical Economics, Vol. 1 (New York:
North-Holland, 1981); and N. N. Vorob'ev, Game Theory: Lectures for
Economists and Systems Scientists (New York: Springer-Verlag, 1977).

2 See, for example, M. Shubik and L. Shapley, "On Market Games," Journal
of Economic Theory 1 (1969): 9-25.
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behavior of small groups of buyers and sellers.® It is also useful for
considering how the gains achieved by cooperating parties will be divided
among the parties.? It is useful not only for studying profit allocation
but also cost allocation, and for this reason several applications of game
theory to public utility pricing have been studied.® Game theory has been
also used in recent studies simulating the operation of a hypothetical
deregulated U.S. electric power market® and in analyses of transportation

systems composed of either cooperating or noncooperating parties.”

Modeling the Transmission Market

Here we apply game theory concepts to transmission access and pricing
policy evaluation. In the first section of this chapter, we set out the
more important assumptions and limitations of the simple transmission
market model used for our game theory analysis of these policies. In the
course of this, we consider some interesting aspects of the electricity
bulk power market, only some of which are captured by our simple
transmission market model. In the next section of this chapter, we
introduce a few game theory concepts and our pictorial method of presenting
analytical results, which is intended to allow the reader to follow
discussions of these results in later chapters with relative ease and
better insight.

3 J. W. Friedman, Oligopoly and the Theory of Games (New York: North-
Holland, 1977); L. G. Telser, Competition, Collusion, and Game Theory
(Chicago: Aldine Atherton, 1972); and R. Luce and H. Raiffa, Games and
Decisions (New York: Wiley, 1957).

4 Among the best of the quantitative articles is M. Shubik, "Incentives,
Decentralized Control, the Assignment of Joint Costs and Internal Pricing,"
Management Science 8 (1962): 325-43. Several good articles also have
appeared in accounting journals, for example, S. S. Hamlen, W. A. Hamlen,
and J. T. Tschirhart, "The Use of Core Theory in Evaluating Joint Cost
Allocation Schemes," The Accounting Review 52 (July 1977): 616-27,

5 See, for example, S. C. Littlechild, "A Game-Theoretic Approach to
Public Utility Pricing," Western Economic Journal 8 (June 1970): 162-66;
and W. W. Sharkey, "Suggestions for a Game-Theoretic Approach to Public
Utility Pricing," Bell Journal of Economics 13 (1982): 57-68.

6 R. Schmalensee and B. W. Golub, "Estimating Effective Concentration in
Deregulated Wholesale Electricity Markets," Rand Journal of Economics 15
(1984): 12-26; and B. F. Hobbs, "Network Models of Spatial Oligopoly with
An Application to Deregulation of Electricity Generation," Operations
Research 34 no. 3 (1986): 410-25.

7 C. S. Fisk, "Game Theory and Transportation Systems Modelling,"
Transportation Research 18B (1984): 301-14; and P. T. Harker, "The Core of

a Spatial Price Equilibrium Game," Journal of Regional Science 27 no. 3
(1987): 369-89.
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Chapter 4 treats nonfirm transmission and chapter 5 treats firm
transmission. The first of these is concerned with the economic efficiency
of transmission access and pricing poclicies in the short run. The second
considers long-run efficiency. Chapter 6 examines certain long-run effects
of the nonfirm policies. Here in chapter 3, our concern is, for the most
part, introducing the features that are common to all these treatments.
Also, as discussed in more detail later in this section, the economic
efficiency analysis in this study focuses more on the efficiency of

electricity production than the efficiency of resource allocation.

A Three-Player Game

The games are kept manageable by focusing mostly on the interplay
among three entities: a seller of power S, a transmitter of power W, and a
power buyer B. S can be a utility with excess generating capacity, for
example, or a nonutility generator. W is typically a control-area utility
that moves power from S to B. B can be another control-area utility or a
utility within W’'s control area that depends on W or others to supply power
for its customers’ needs.

Selecting just three entities out of many in a region may seem to
restrict the analysis unduly, but most of the key effects of transmission
access and pricing policies actually can be discovered through a carefully
analyzed three-player game. Consider a bulk power market with any number
of buyers and sellers; figure 3-1 illustrates the case where there are six
entities labeled A through F. 1In figure 3-1(a) these have an arbitrary
spatial arrangement, but we can always mentally arrange them into a circle,
as in part b, for simplicity of illustration. We can assume any
configuration of transmission lines. Part (c¢) shows the most complete
configuration, in which every entity is directly connected to every other;
here no wheeling is needed because (loop flows aside) any entity can sell
power to any other entity without having to wheel the power through a third
party.

If we know the production costs (system lambdas in the short run) of
the entities A through F, it is not always possible to determine the
outcome of a "game" played among the parties. For each player the object
of the game is to maximize his own profit or, equivalently, to minimize his
own cost. Each low-cost producer tries to maximize his profit by selling
power at the highest price he can get, and each high-cost producer tries to

maximize his cost savings by displacing his own generation with purchases
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Fig. 3-1. Various arrangements of utilities (circles) and
transmission lines.
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from others at the lowest price possible. Although each player acts in his
own self-interest, the result of the game in the absence of regulatory
constraints is that the players cooperate to minimize the total production
cost of all the entities in the region.

We cannot predict which pairs of buyers and sellers will trade power
or at what price, but we can predict the production cost savings. If
transmission costs are negligible, the savings will be the same as if the
lowest production cost entity sells to the one with the highest production
cost, then to the one with second highest cost, and so on, until it uses up
its lowest cost capacity. The second-lowest-cost producer then satisfies
the remaining highest avoided cost, and so on until all cost savings
opportunities are exhausted.

The point here is that one important part of the outcome of the six-
player game can be discovered by playing a series of basic two-player
games. '

In figure 3-1(c), transmission is available for all possible
transactions. The result would be the same as if a common carrier
transmission network were available to bring together any seller-buyer
pair. In the United States today, of course, there is no such common
carrier network, nor is every pair of entities directly interconnected.

The situation is better illustrated by the transmission configuration of
figure 3-1(d). Here, if A and E strike a deal, B would have to wheel power
to complete the deal. Now the minimum number of players needed for a basic
game is three. (If A wants to sell to F, both B and E would have to wheel.
In many cases, B and E can be treated together as a wheeling coalition, the
equivalent of one "wheeling" player.)

Part of the outcome of a many-player game can be fou