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Executive Summary

ES.t Purpose of Study

The purpose of this study Is to examine existing wheeling
arrangements to determine the terms of the agreements, to analyze
the terms relative to regulatory goals, and finally, to suggest
ways in which the arrangements can be modified to lead to outcomes
more closely In lIne with the goals. The regulatory goals fthat
are considered are: Does the arrangement meet the revenue
requirement of the wheeling firm? |s efficient use pramoted? Are
the costs fairly apportioned? And, Is the arrangement practical
and feasible to implement?

ES.2 Definition of Wheellng

There are a number of definitions of power wheellng services In
common usage. For this study, wheeling is limited to a narrow
definition to differentiate it from other types of power
transactions in which utillties engage. Wheeling is defined as
the simultaneous transfer of electrical power over Transmission
facilities owned by a utility that does not own the transferred
electricity. The phrase "simultaneous transfer™ |Imits wheel ing
to transfers in which the wheel ing utility receives the power on
its lines at the same time as |t del ivers power to the purchasing
util ity, or to another wheel ing utility.

Typical ly, a wheel Ing transactlion is recorded as a formal contract
between the utilities involved in the transaction. A contract for
one type of wheeling service will be referred to as a "wheel ing
arrangement" in this document. The contract may be a separate
agreement, but often is part of a larger agreement which may
contain power sales arrangements or arrangements for different
types of wheel ing services. The arrangement may be between two
utilities (a bllateral arrangement), or among & number of
utilities (a multilateral arrangement).

The arrangements generally specify particular terms and conditlons
under which the wheel ing service will take place. These terms and
conditions can be categorized into five areas:

-x!_



1. +tType of transmission service provlided;

2. compensation methods and rate forms;

3., specific service requirements;

4. notice and response requirements; and,

5. other miscel |laneous requirements.

Because the arrangements involve sales between utilities, most
arrangements involving Investor-owned utillities are regulated by
the Federal Energy Regulatory Commission.

ES.3 l1mportance of Wheeling Transactions

Currently, many utilities have a surplus or otherwise non-optimal
stock of generating equipment. This problem has been mainly caused
by the substantial rise in ofl prices in the last decade and the
general rise In all energy prices, due partly to the increase in
oil prices. Because of these changes, some existing units have
become uneconomical to operate relative to other units. Increased
prices for electricity have also reduced or el iminated growth In
electricity demands. One response to these changes has been a
strong effort by utilities to achieve economies through bulk power
transfers. As a result, the growth of inter-utility power sales
has been strong throughout the last decade. Because wheel ing
services are often needed for power sales to occur, the growth in
wheel ing service has also been very strong.

Because power fransmission Is characterized by large economies of
scale, it is a classic example of a natural monopoly. Such
monopol ies enjoy unusual market power, and regulation can usually
lead to greater efficiency and welfare gains for society. To
achieve these gains, regulation must achieve certain goals. These
goals can be summarized Into four areas: (1) meeting revenue
requlirements; (2) promoting efficient use of capital stocks; (3)
fair cost apportionment among parties to the wheel ing agreement;
and (4) feasibility and practicality. If these goals are met,
wel fare gains can occur, but failure to do so could leave power
users worse off than before the transfers.
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ES.4 Examples of Wheeling Transactions

There are a number of transactions types which are classifled as

wheel ing for this study. These are Illustrated In the following
figures. The blocks in the figures represent utility service
areas. Solid |lnes connecting two blocks indicate electrical

Interconnections between utilities.

ES.4.1 Three-Party Wheel ing

Figure ES.1 shows a simple three-party wheellng arrangement.
Utility System A agrees to sell power to System C, but A is not
directly interconnected to C. However, A and C are connected
through System B, so the sale can be carried out by wheel ing power
through System B. Utility System B thus serves as the wheel ing
system in this operation,

ES.4.2 Two-Party Wheel ing

An example of a wheel ing operation involving only two parties is
depicted In Fig. ES.2. A generator owned by utillty B is
physcial ly located In utility A's service area and |s connected to
System B only through |Ines owned by A, Therefore, utility B both
generates and sells the power for final use, but utility A
transfers the power from the generator to utility B's llines, Thus
utility A is the wheeling utility for this transaction. This can
also occur with joIntly-owned generating facillities.

ES.4.3 MWheeling To a Utility with No Internal Generation

UtTl Ity A, shown In Fig. ES.3, owns no generation facilities and
normal ly purchases power from utilities B and C. If utility A now
wlshes to purchase power from utility D, It must obtalin assistance
In transferring the power, because it is not directiy connected.
If wutility C agrees to transfer the power from D to A, it serves
as the wheeling utility.

ES.4.4 Multi-Party Wheel ing

Fig. ES.4 Indicates how a wheel ing transfer can envolve more than
one wheel ing utility. In this case, a power transfer [s planned
between systems A and E. Because systems A and E are connected

“-x1ii-
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UTILITY UTIilITY UTILITY
SYSTEM SYSTEM SYSTEM
A B C

Fig. £S.1. Three-party Wheellng

ORNL-DWG 82-12851

uTILITY

UTILITY

GENERATOR

YST

SYSTEM OWNED BY SYSTEM
A 8 8

Fig. ES.2. Two-party Wheelling
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UTILITY
SYSTEM
B
LTY UTILITY
UTILITY UTILIT SYSTEM
SYSTEM . SYSTEM A
o ¢ (NO GENERATION)
Fig. ES.3. Wheeling to a Utillty
wlth no Internal Generation
ORNL-DWG 82-12853
UTILITY
SYSTEM
C
UTILITY UTILITY UTILITY uTIuITY
SYSTEM SYSTEM SYSTEM SYSTEM
A B D E

Fig. ES.4, Multi-Party
Wheel Ing

L omXV =



through systems B, C, and D, the transfer could take place through
one or more of these three systems.,

ES.5 Examples of Non-Wheel ing Power Transfers

ES.5.1 Two-Party Transfer

Figure ES.5 shows a .simple two-party power +transfer, in which
utility A sells power to utility B. In this case, util ity A
generates the power, and utility B sells it to end-use customers.
By the definition of wheeling used throughut this report, this
does not constitute a wheel ing transfer, because there is no
utii ity involved In the transfer other than the one generating the
power and the one selling it.

£S.5.2 Combination of Wheel ing and Non-Wheel ing Transfers

Fig. ES.6, shows a power transfer that combines wheeling with a
conventional power sale. Utility A delivers 200 MV to Utility C,
which was sold by A to C. Thus, there are ftwo transactlions taking
place: 1) a 100 MW wheel ing transfer between A and C, with B
acting as the wheel Ing utility; and 2) a conventional sale of 100
MW from A to B.

ES.6 Technical Effects of Wheel ing

There are two tTypes of technical effects due to a wheeling
operation that impact the wheeling utility: (1) altered delivery
system loading, and (2) altered generating unit commitment or
economic dispatch. These effects will result in changes in
overal | production costs for the wheeling utility.

ES.6.1 Altered Delivery System Loading

A major effect that a utllity will encounter during wheelling is a
change In the loadling of its power dellvery system. This may
affect any of its delivery functions or any part of Its del ivery

system. Some parts of the system may experience Increased
loading, while on other parts the loading may be decreased. Where
loading is Increased, there will be an increase in delivery system
losses. The costs resulting from these additional losses will be

the cost of Increased generation or imports to replace the power
lost. On the contrary, If loading is decreased by the wheel ing
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operations, |ine losses will decrease, allowlng a comparable
reduction In generation or power I[mports.

Both real and reactive power loading can be affected by a
wheel Ing transaction. Real power flows are affected wherever real
power [s transferred across the wheeling system. Reactive power
loading can also change, not only because of conditions on the
wheel ing system, but also because of conditions on +the generating
system, or on the customer's system. Provisions may be contained
in the wheel Ing agreement which require that the wheel Ing utility
be compensated If changes In reactive power loadings arise as a
result of conditions in these [atter two systems.

Another potentlal Impact of altered del Ivery system loading is a
decrease in the life of current-carrying components (transformers,

conductors, generators, etc.). However, because component
loadings will usually remaln wlthin normal ratings during
wheel ing, this effect will be small and the compliex calculations

required to determine loss of |ife are probably not justifiled.

Losses on the wheel Ing system can be recovered in two ways. The
first is for the wheel ing system to simply generate more power to
make up for the Increased losses. The second is for the wheel ing
system to subtract the power losses from the power it receilves
from the selling system. |In thls case the wheel ing system would
del iver less power to the receiving system than it received from
the sel ler.

ES.6.2 Altered Generation Unit Comm!tment or Economic Dispatch

The optimal generating unit commitment (also referred to as
economic dispatch) of the operating system may also be altered by
some wheellIng operations. When power flows In a system are
changed, optimal commitment may be altered. The changes may
either improve or degrade the operating economics of the system.
The costs or benefits due to these changes arise from the varying
operating costs between generators (fuel <costs and unit
efficlency) and also from the line losses along various del ivery
paths. These costs can be quantified using the wheel Ing utlity's
production costing methods.

There are several instances In which a wheeling operation will
affect generation on the wheel ing system:
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When power flows on a system are sufficiently altered by
wheel ing that a new distribution of power flows Is
necesary for economic reasons

When Increased power losses caused by wheeling are
compensated for by I[ncreasing generation on the wheel ing
system.

When wheel Ing causes certain llines tc be loaded to their
limits, making it necessary to redistribute the power
flows on the wheel ing system.

When wheel Ing is to be accomp! ished by displacement.
ES.6.3 Changes in Production Costs Due to Wheel Ing Transactions

Production costs are the variable operation and maintenance costs
Incurred by a utility to produce a given quantity of electric
power. Relatively fixed costs, such as depreciation and routine
structural maintenance need not be considered. Every utility has
its own techniques for determining production costs, though these
techniques differ in the amount of detail used. Some use detalled
production analysis computer programs, while others compute costs
by applylng relatively simple formulas. The factors dictating
production costs are the same for all  wutilities, i.e.,
avallabil ity of generating resources, generation efficiency, fuel
costs, and line {osses. Change in any of these components result
in production cost differences. The costs of a specific wheel ing
operation must be wevaluated wusing the  wheeling utility's
production cost models and formulas fto compare the cost of normal
operation (without wheeling) with the costs during the wheeling
operation.

For some wheel ing transactions, [t may be necessary to Increase
the level of spinning reserves on the wheel ing system to account
for the potential loss of the power imported for wheeling. [f the
wheel ing import Is unexpectedly lost, the utility to which the
power is being wheeled will still be present as a load on the
wheel ing system. While most wheel Ing agreements would allow the
wheel ing utility to immediately halt exports to the receiving
system, the necessary control actions to do so require a finite
amount of time, and additional spinning reserves may be necessary
to maintain the wheel Ing system's stabil ity durlng that time. The
cost of any needed additional reserves is an additional cost of
the transaction.
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In contrast to the need for additional reserves, the amount of
unioadable generation present on the wheeling system may need to
be Increased during the wheel ing operation. Unloadable generation
is the amount of generation and imports which could be quickly
removed from a system without resorting to emergency shutdown of a
generating unit. If the export of wheeling power is suddenly
stopped, there will be an excess of power entering the wheel ing
system, so the unloadable generation must be sufficlent ‘o
compensate for such a loss. Agaln, the level of unloadable

generation present on a system will need to be increased only if
the amount of power exported for wheel ing affects the formula used
for determining unloadable generation. For example, If tThe

wheel ing export becomes the largest system "load," then unloadable
generation would certainly have o be Increased.

ES.6.4 Effect on System Stability

The altered loading of the wheel ing system may have other adverse
effects on the transient or dynamic stability of the system. |If
this occurs, steps must be taken to restore the system to a stable
condition 1f the wheeling operation is to take place. Changes
should be made to generator or line loadings, but if avallable
changes are not sufficlent, additional facillities will be required
for the wheel ing operation to take place.

ES.7 Feasibillty of a Wheelling Operation

The projected effects of a proposed wheel ing operation must be
analyzed to evaluate the feasibility of the operation before it is
carried out. Whether or not a wheeling transaction is feasible
may be answered by simulation, 1Iif during tThe +transaction an
adequate level of reliablility Is malntained on the systems
providing the wheeling service, the transaction is considered
feasible.

There are several ways to evaluate the rellability of a systenm,
but the majority of U.S. utilities presently use deterministic
criteria in assessing transmission system reliabillty. A first
contingency incremental tfransfer capability Is defined as: "The
amount of power, Incremental above normal base power +tfransfers,
that can be +transferred over the +transmission network in a
ret lable manner, based on the following conditions:

1. With ali transmission facilities in service, all facility
loadings are wlithin normal ratings and all voltages are within
normal |imits.



2. The bulk power system Is capable of absorbing the dynamic
power swings and remaining stable following a disturbance
resulting in the loss of any single generating unit, transmission
circuit or transformer.

3. After the dynamic power swings following a disturbance
resulting in the loss of any single generating unit, transmission
clrcuit or fransformer, but before operator-directed system
adjustments are made, all transmission facility loadings are
within emergency ratings and all voltages are within emergency
limits."

For a utility using this criteria, the system must meet the three
conditions during all operations, including wheeling. Scme
systems use more stringent criteria, such as second contingency
incremental transfer capability, in which the system must be able
to withstand any two simultaneous contingencies. Whatever
criteria are used In normal operations also apply to wheeling
operations.

If a system does not meet the necessary rellability criteria
during a wheel ing operation, changes should be made in system
generator and |ine loadings In an attempt to meet the criteria.
If these changes are not sufficient, then additional facillties
will be required for the wheel ing operation.

ES.8 Specific Costs Assocliated with Wheel ing

Seven major types of economic cost may be created by wheelling
transactions. These costs are:

1. The cost of producing power to replace |ine [osses associated
with wheel ing;

2. Incremental transmlssion operating and maintenance costs;

3. Incremental real depreciation of transmission faciliities;

4, Incremental capaclty costs [f the wheeling utility must add
transmission capacity to carry out wheel Ing transactions;
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5. A reduction In tThe quality of service to the wheeling
utility's retail customers and firm wholesale customers Iif the
wheel ing transactlons reduce the rellability of the fransmission
system or increase costs to maintain rellability at a given level;

6. Opportunity costs which result from the fact that other
entities are unable to complete an econmlically efficient power
interchange transaction because the transmission capacity of the
intervening utility that must wheel the power is fully loaded;
and,

7. Changes In wutility operations, such as, unit commitment,
economic dispatch, reserves, and unloaded generation.

The first type of economic cost Is incurred by the utillty that
furnishes the wheel ing |osses, although payment for such costs is
typically made by the utility purchasing the wheel ing services.
The second, third, and fourth types of economic cost may be
incurred by the utliity providing wheeling services. The fifth
type may be incurred by the utility's flrm customers whose
electric service Is Interrupted more frequently as a result of
wheel ing fransactions. The sixth type of economic cost reflects
the higher cost of service Incurred by other entities that are
unable to complete cost-effective power ftfransactions requliring
wheel ing services with the wheeling utility. The final cost can
be Incurred by any wutllity Interconnected with the wheeling
util ity but wusually are Incurred primarily by the wheeling
utll Ity.

All major wheeling costs are defined in terms of marginal costs,
Embedded costs associated with a utility's existing transmission
system (e.g., taxes and insurance on gross transmission plant less
accumul ated depreciation reserve). Specifically, embedded costs
of existing plant are irrelevant from elther a planning or
operating viewpoint and are not included. When a utility can meet
the demand for wheeling services with its existing transmission
system, the wutility Incurs no additional embedded costs by
wheel ing but may Incur some of the marginal costs described above.
On the other hand, 1f the utility cannot reliably meet the demand
for wheeling services with its existing transmisslion system, the
util ity Is faced with the decision of whether to add transmission
capaclty so that established rel jability criteria can be met.
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ES.9 Description and Classification of Wheeling Arrangements

There are over 1,000 wheeling arrangements on file at various
agencies of government in the United States. These arrangements
fall into one of two categories, according to method of
compensation: tarlffs and rate schedules. Tariffs are
arrangements which do not specify particular participants but can
be generally applied to general classes of wheeling customers.
Rate schedules, on the other hand, are between specified
participants. The arrangements usually are based on a number of
characteristics:

1. type of fransmission service;

2. compensation methods and rate forms;
3. specific requirements for service;

4. notice and response requirements; and,
5. other miscel laneous requirements.

Most of the arrangements are filed at one or more of several
federal and state agencies. The largest group are those filed at
the Federal Energy Regulatory Commission (FERC). These include
most of the arrangements in which investor-owned utilities provide
the wheel ing services. The federal marketing agencies, such as
the Alaska Power Administration, Bonneville Power Administration,
Southeastern Power Administration, and the Western Area Power
Administration, also have large numbers of wheeling arrangements
on file, some of which overlap those on file at FERC. Some
arrangements In which investor owned-utilities provide services to
tThe marketing agencies are on file at both the agency and at FERC.
The Tennessee Valley Authority (a federal agency) participates in
one wheel ing arrangement. The New York Power Authority (a New
York State agency) participates in a number of wheeling
arrangements within New York. Finally, the Texas Public Utility
Commission has regulatory authority over wheeling arrangements
among Texas utilities which are not interconnected outside the
state. Some arrangements are filed with this Commission.
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ES.9.1 FERC Wheel Ing Arrangements

The wheel ing arrangements filed at FERC were carefully examined.
FERC had 768 arrangements that satisfled the definition of
wheel ing used In this document,

Rate schedules (arrangments between specific parties) comprised 98
percent of the FERC arrangments, while tariffs (arrangement
usual ly open to general custamer classes) comprised the remainder.
The arrangements can be broken down Into firm and nonfirm
catagories, with the distinction that a firm service agreement
commits the wheel ing utility to del iver power. Eighty percent of
the arrangments were firm. The compensation methods used In the
arrangements were almost balanced between speciflic rates (for
example, doltlars per kWh) and multi-part formulas.

Few arrangments had restrictions on the speclific |ines which were
to be used, on delivery voltages, or on what the buying util ity
could do with the power. Similarly, most arrangements did not
specify specific notice requirements for initial service startup
or the response by the wheeling wtility to the startup request.
However, many (44 percent) speclified a period for notification
before permanent termination,

ES.9.2 Non-FERC Wheel ing Arrangements ! -

A}

The wheel ing arrangements at other agencies were also reviewed.
Rather than a complete survey, however, a sample containing
approximately 50 percent of +the wheelling arrangements were
examined. Eighty-three percent of the arrangements were wheel Ing
with separate compensation for the wheel ing service. A small but
significant portion of the arrangements were tariffs.

The terms and conditions of the wheel ing arrangments were markedly
similar to those of the FERC arrangements. Firm arrangements
comprised 81 percent for the FERC arrangements and mul ti-part rate
formulas were used in 21 percent,

Few arrangements had |imitations on the particular |Ines that
could be used, or the delivery voltage. A substantial number
though, had | imltations as to whom the power could be sold. The
only notice requirement present Iin a significant number of
arrangements was notice for permanent termination,
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ES.9.3 Classification System

The wheel Ing arrangements examined can be classifled by two major
characteristics:

1. The right of the wheeling utillity fto interrupt or curtail the
wheel ing service, and

2. The method used to compensate the wheel ing utility.

The right of curtailment separates the arrangements into what is
usual ly referred to as firm and nonfirm arrangements. The
compensation method dlvides the arrangements Iinto four basic
types:

1. Specific rates (compensation is based on a per time unit of
power quantity unit transmitted)

2. Multipart formulas (compensation Is based on a formula and may
vary from cne point in time to another)

3. Split savings (galns from the wheeling transaction are shared
by the participants), and

4. Banking or reciprocal arrangements (payment is made In-kind).

The specific rate compensation method is the only case where an
actual rate Is determined in advance. It can be further
subdivided dependent on the units upon which the rate is based.
These categories are shown In Figure ES.7,

Due to the necessity of consulting secondary sources to determine
the appropriate classification of .the wheel ing arrangements (some
important information is not included in some of the wheeling
arrangements), only a sample of wheeling arrangements was
classifled. Two hundred FERC wheel ing arrangements and 176 non-
FERC wheeling arrangements were selected for classification.
Because of the complexity associated with multi-part rate formulae
and the possibility of overlap with other rate forms at certain
times, they were excluded from the classification. The number of
FERC wheeling arrangements falling into the classification
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categories Is shown In Table ES.! and the number for non-FERC
wheel ing arrangements Is shown in Table £8.2.

ES.10 Detailed Examination of Wheel ing Arrangements

In order to obtain additional information on the existing wheel ing
arrangements, a small sample of the wheelling arrangements
Identified in the previous sectlon was selected for detailed
examination and evaluation relative to terms and conditions and
with regard to the goals of regulation. The arrangements were not
chosen randomly, but rather because of some distinguishing
characteristics. A total of 52 arrangements were examined.

ES.10.1 Type of Transmisslion Service Available

The types of transmission services offered in the arrangements
fell into firm and nonfirm enterprises. Firm transmission service
refers to service which can usually only be interrupted for:

1. specific kinds of emergency siguations created by factors not
under the control of +the utillity, for example, weather-related
failures;

2., possible Impairment of the operation of the selling utillties
system when the utility Is operating responsibly, for example,
unanticipated power flows threatening stability of the system;

3. scheduled maintenance; and,

4. vlolation of an important term or condition of the arrangement
by other parties to the arrangement.

Nonfirm service, on the other hand, Is service which the selling
utility can interrupt at any time at their discretion. In the
sample, the two types of service were almost equally represented.
There were 27 firm arrangements and 26 nonflirm arrangements.

The major concern with respect to the type of service offered is
the effect of the efficiency goal. Because of the |ong-term
nature of some of the firm arrangements, adjustments to new
conditions may not occur as rapidly as efficiency may require.
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Table ES.1. Compensation methods/speclfic fixed rate forms for
firm and nonfirm transmission services filed with FERC.

Transmission Service
Compensation Method/
Specific Fixed Rate Form Eirm Nonfirm Jotal
Annual charge 5 0 5
Monthly charge 15 2 17
One-part 106 39 145
Two~part 1 0 1
Mileage 28 0 28
Decl ining-block 1 0 1
Time-of~-day 1 0 1
Split-savings 0 1 1
Banking 1 42 —1
TOTAL 158 42 200
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Table ES.2. Compensation methods/specific fixed rate forms for

firm and nonfirm transmission services filed

with non-FERC agencies.

Compensation method/
specific flixed

rate form Iransmission service

Firm Nonf irm Total
Annual charge 0 0 0
Monthly charge 12 0 12
Cne-part (Tariff) 13 ‘ 29 42
One~part (Rate Schedule) 81 31 112
Two=-part 6 1 7
Mileage 3 0 3
Decl Ining=block 0 0 0
Time-of-day 0 -0 -0
TOTAL 115 61 176
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Also, the |Imited types of service that are offered may have a
dampening effect on the free frade of bulk power.

ES.10.2 Compensation Methods and Rate Forms

Among the firm wheel Ing arrangements almost two-thirds were one-
part, specific rates based on kW's. The remainder of the
arrangements were divided among the various rate forms. Three
used a one-part rate form based on kWh's. The most Iinteresting
method of rates were those of the power pools in which elther no
charge was made or the charge did not accrue directly to the
purchaser of wheel ing services.

Approximately cone~third of the nonfirm wheel ing arrangements were
one~-part rates based on kWh's. Surprisingly though, another third
were one-part rates based on kW's. As In the case with firm
arrangements, the remainder of the arrangements are divided
between the other rate forms. The power pools also have examples
of no direct compensation for wheel Ing services.

With few exceptions, the arrangements are cost-based and,
therefore, to some extent meet the goals of efficiency, revenue
requirement, and falr cost apportionment. However, with one
exception, the rates are not based on lcad flow studies and the
basis for determining the cost basis may not be strong.

ES.10.3 Speciflc Requirements for Service

The specific requirements for service can be divided into four
areas:

1. Entities eligible for service;

2. Connection requirements;

3. Delivery voltage, and,

4. Special Equipment costs.

Connection and voltage requirements specify which interconnections
flows of power must follow and the voltage that must be used at
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those connections. Approximately 30 percent of the arrangements
limit Interconnections to two (one at the receiving and one at the
del ivery points), while 20 percent limit deliveries to one
specific voltage. Often, a number of interconnections and
voltages are specified. As with limitations on entities eligible
for service, goals can conflict. In this case, efficiency requires
that bulk power sales not be constrained, while practicality
recognizes that some |imitations are necessary. |f there are many
Interconnections and voltage del ivery points, the effects on the
wheel ing utility would appear difficult to determine. However,
since so many utillties specify multiple connections and vol tages,
this may not be a problem.

To obtain wheel ing services, utilities are sometimes required to
purchase and instal l special equipment. Examples are
transformers, switches, capacitors, or meters. Few of the
wheel ing arrangements specify the equipment required, but rather
specify the party is responsible for the cost of the equipment.
Even so, only 25 percent of the arrangements mention such costs.
Of the arrangements which do specify who will pay these costs,
almost hal f specify the buyer of the power or wheel ing services.
If the equipment is used solely for wheeling services, efficiency
and falr cost apportionment would require the entire amount be
pald by the flirm purchasing wheel Ing services, However, as is
true for most transmission equipment, other tfransactions use and
benefit from the equipment. These joint costs should be
distributed among the users of the equipment in a manner similar
to other transmission equipment,

ES.10.4 Notice and Response Requirements

Notice and response requirements allow for the orderly phase in or
phase out of wheel ing transactions. They allow the utilities to
plan and adjust their systems to the new transactions. However,
It is possible that they may also be used to |imit access to
transmission facilities. For example, in very short-term power
purchases It may be cruclial to have the wheeling services
available quickly. Delays in arranging these services may prevent
the power purchase from taking place. The major fypes of notices
and response requjrements are:

1. Notice by buyer for initial start of service;

2. Response by seller for initial start of service;

3. Schedul ing notice for transactions;
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4. Notice for Interruption of scheduled service; and,

5. Notice for permanent termination.

The two most important notice requirements are schedul Iing notices
and notlces for interruptlons. Schedul Ing notices inform the
wheel ing util ity of the amount of power and the time period during
which the power will actually be wheeled. Most of the wheel Ing
arrangements mention fthese two types of notices. However, as In
the case of the other notices, the l|anguage Is usually vague.
"Schedul ing notices should be given promptiy"™ and "reasonable
notice should be given for Interruptions" are common phrases in
the arrangements.

The final type of notlice, termination notice, is the time period
(or in some cases the date) after which the wheel ing arrangement
will be ended. As Is true of other types of notices, few
arrangements actually mention this. Those that do usually specify
exactly the time period required. The most common time period Is
six months. |If efficlency requires the el Imination of constraints
on buying and selling of power, then termination notices by their
very nature would interfere with efficiency.

ES.10.5 Miscel laneous Requirements

Miscel laneous requirements In wheeling arrangements include
limitations on the type of power that can be wheeled, losses and
reactive power clauses, and other speclal terms and conditions
which may be in the arrangements.

ES.11 Alternatives to Existing Wheel ing Arrangements

This research has Identified a number of terms and conditions for
wheel ing arrangements that could Increase the effectiveness of
regulation, relative to the goals regarding revenue requirements,
efficient use, fair cost apportionment, and practicality and
feasibilIty. The first three goals should recelve higher priority
than the last, because actual demonstrations must be undertaken to
accurately determine the practicallty and feasibility of a
particular wheel Ing arrangement methodology.
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ES.11.1 Type of Transmission Service

In most cases, present arrangements are divided between firm and
nonf irm types of service. However, the degree of firmness In some
nonfirm arrangements varies. In a number of arrangements,
restrictions are placed on the ability of the wheelling utility to
Interrupt service. All types of arrangements have strengths and
weaknesses when evaluated according to the regulating criteria.

Alternatives to these types of arrangement fall Into two broad
categories: (1) extending the existing two ftypes to a variety of
types; and, (2) dropping the designation of types. Under the
first category of alternatives a variety of new types can be
developed. A |Imited addition would be to add conditionally firm
(or nonfirm) to the categories. A further addition would be to
add conditionally firm (or nonfirm) to the categories. A further
addition would be to add strictly firm where the wheeiing utility
would be required to construct new capacity if needed for the
transaction. Finally, +the number of arrangements could be
extended by categorizing conditionally flrm Into various
subcategories based on thelr degree of firmness.

These alternatives are the same or similar to existing
arrangements with the exception of strictly firm. Each adds to
the options available. Efficiency may be increased if
transactions were prevented in the past due fo a fallure in
conslderation of +these +types of arrangements. Adequacy and
fairness are not applicable to the type of arrangements because
they are concerned primarily with prices. Practical ity is
appl icable especially with regards to strictly firm service.
Strictly firm may not receive wide acceptance because the buying
utilities may prefer joint ownership projects so that more control
of transmission facilities are malntained and they can I[nclude the
facilities in thelr rate base.

The second broad category alternative for wheel ing arrangements is
the el Imination of types. Existing arrangements guarantee price
but service has differing degrees of firmness. The price, for a
particular type of service, may be still applicable but at certain
times (with certain types, conditionally firm and nonfirm) service
cannot be obtained.

In the first alternative of +this +type, service Is always
guaranteed but price varies. When demands approach capacity,
rather than aliocating capacity based on the supply of service it
would be allocated by price. This type of pricing is sometimes
cal led "spot market" pricing.
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The price adjusts continuously to reflect the cost of supplying
the service. Therefore, the price Is equal to marginal cost and
efficliency Is realized. Two major problems exist In the practical
Implementation of this type of wheel ing arrangement. The first is
the determination of prices. Accurate measurement of marginal
cost may be difficult to achieve. For small, infrequent
transactions, this may not be cost effective. The second problem
is the large varijation In price that may have to occur to balance
demand and capaclty. In the short-term demand may be very
inelastic requiring substantial price jumps to balance the system.
Alternatively, as with existing nonflrm types of arrangements,
substantial costs may be Incurred for standby generation for tThe
utiiities buying power in order to avold incurring sharp jumps In
wheel Ing rates.

A variation on guaranteelng price versus guaranteeing service
would be to have all wheeling service nonflrm and then have a
futures market for the reliability of that service. By this
method the users of wheeling service could choose the degree of
flrmness in price and reliability of service not only from the
suppl ler of wheel ing services but also from other parties.

ES.11.2 Compensation Methods and Rate Forms

The most common existing compensation method Is a specific fixed
rate. Rates are determined by a fully allocated cost methodology.
Often the contribution to +the peak determine capacity cost
al location. Alternatives 1o this existing compensation
methodology can be divided Info two categories: (1) market
pricing methodologles; and, (2) differing cost allocation
methodol ogies.,

ES.11.,2.1 Market Pricing

Under the first category, market pricing, there are fwo
al ternatives: (1) spot market pricing; and, (2) futures market
arrangements, Although time varying rates exist, continuously
varlable wheeling rates or rates that allocate capacity (when
capacity IlImits are reached) by instantaneous changes Iin rates
were not found in existing arrangements. In spot market pricing,
rates are set so that marginal costs are covered; then, If demand
approaches capaclty, rates are ralsed so that capacity Iis not
exceeded. By this method only fthe most valued uses can afford and

use the capacity. Efficiency In the use of fthe service is
therefore achieved, though adequate revenues may not be generated
without a +tfwo-part rate. Falrness 1Is achleved because no

subsidies are occurlng. At each point in time each user is paying
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at least the marginal cost of service, though when capacity Iis
tight along some |lInes, different prices may be paid depending on
the effect a particular customer's load has on the system.

ES.11.2.2 Futures Market Prices

The second al ternative under the category of market pricing is the
nonfirm arrangement with futures markets for the degree of
f irmness. In this situation two prices exist for two services
being provided, the actual wheeling services and the reliability
of that wheel ing service. The two prices cause the best use to be
obtained for both services and the efficiency criterion |is
satisfied. Since there are no subsidies being produced, fairness
is maintained. As in the previous alternative, however, adequacy
and practical ity are not assured.

A final alternative under differing cost allocation alternatives,
simitar to the previous cost allocation scheme, is partially
al located costs. Transmission systems provide other services
besides the simple transfer of power. Foremost among them is an
increase in reliability and voltage stabilization especially Yo
the utility whose service area the |ines fransect. It has been
argued that these other uses should pay a share of the costs of
the system. Hence only a certain percentage of the costs are
allocated to transmission services.

ES.11.3 Specific Requlrements for Service

Specific requirements for service Include requirements on entities
el igible for service, connections, voltages, and the cost for
special equipment. Because tariffs are fairly uncommon in
wheel ing arrangements (and even then, limitations are placed on
el igibility), usually the wheel ing arrangement specify that oniy a
certain entlty is allowed service. Additionally, those entities
are sometimes |imited on the service they may obtalin (such as the
direction of power flows). An alternative fo these |imitations
would be to treat fransmission service as common carriers. ' Under
this arrangement, any entity desiring any type of service will be
serrved if capacity is available. It capacity is approached,
rationing could be on a first-come first-served or a price basis.

ES.11.4 Notice and Response Requirements

Requirements under this category include: the notice by buyer for
Initial start of service; the response by seller for initial start
of service; the schedul ing notice for transaction; the notice for
interruption of scheduled service; and the notice for permanent
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termination. In general, notice and response requirements are not
formal ized In a document but are orally agreed upon by the parties
Involved. Notice and response requirements are needed to be able
to plan for expected power flows, Alternatives to existing
practice can either be more restrictive or less restrictive. The
more restrictive notice and response requirements become, the more
probable that some short-term wheel ing transactions will not be
able to occur. Therefore, improvements would come if the notice
and response requirements could be shortened.

To take full advantage of spot market pricing short notice
requirements are essential. |f prices are changing at five-minute
increments, utilities must be able to adjust quickly to avoid
unnecessary costs. Implementation of spot market pricing would
require computer simulation of the system to determine costs.
This same computer simulation would alleviate the need for longer
term planning in the system.

Efficiency would be helghtened because the most advantageous
transactions, even If extremely short-term, could have the
opportunity to galin access to the transmission system. If this
occurs, the system will be put to its best use thereby increasing
efficiency. The practical ity of implementing such a computerized
system Is still questionable and further research is needed for
implementation, but recent advances in computer systems should
enable the system to be implemented.

A common carrler system would also benefit from increased

responsiveness to short-term  tfransactions. Because  the
el iglbil ity type of service would be expanded, various new short-
term transactions may be requested. If they could be served

through shorter response then efficiency would be increased.

ES.11.5 Miscel laneous Requirements

Miscel laneous requirements Include requirements on the type of
power which can be wheeled, speclial terms and conditions not
discussed elsewhere (usually arrangement specific); loss
adjustments; and reactive power factors.

ES.11.5.1 Type of Power

Almost hal f of the arrangements place restrictions on the type of
power which can be wheeled. Generally, the restrictions help
stabilize the transactions to allow for better planning. An
alternative to thls restriction Is to not speclify the type of
power which can be wheeled. With increased planning capability

=XXXV |-



under spot market pricing and common carrier systems, the
necessity for increasing certainty through having corresponding
wheel ing and power arrangements will be decreased. The
el imination of *These restrictions would increase efficiency
because some “transactions may occur which would otherwise be
restricted.

ES.11.5.2 Adjustment for Losses

A majority of wheeling arrangements mention how losses are
calcul ated. Usual ly they are based on system average losses.
Losses vary according to the loads (kW's) on particular
transmission lines. -Since loads are continually changing, losses
are continually changing. Near . the capacity limits of a line
losses can be substantial.

An alternative to the use of average system losses is to simulate
the system and determine the |osses between the receiving and
del ivery point (or points) for the wheel ing ftransaction. Because
losses are so specific to a particular ftransaction this method
gives a more accurate representation of the actual losses involved
in a transaction. Efficiency would be increased under this
method, though for small transactions It would llkely not be
practical.

Another alternative Is continuously simulating the system to
determine losses. Because |losses are contlinuously variable, this
method would produce more accurate Information about marginal
costs. For spot market pricing continuous simulation would be
necessary for the accurate performance of the system. Because at
all times price would reflect cost, efficiency would be further
increased from the previous alternative. Practicality for small
Isolated transactions, however, becomes more questionable.

ES.12 QQ.D.Q.LLLS.LQELS

The study has four major findings. The first is that there Is a
serfous lack of uniformity among wheel ing arrangements. Each
arrangement Is developed by the parties to the arrangement and
reflects the Individual situations of the parties Involved. No one
agency regulates all transactions, and even those regulated by
FERC are different because FERC does not require uniformity among
arrangements. The second major finding is that it is difficult, if
not impossible, to determine whether the arrangements meets the
terms of +the stated regulatory goals. Few utilities perform
detalled marginal cost analyses, although some cost information Is
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avallabie. Without analyses of marginal costs one cannot
determine If rates are efficient or fair.

The third finding is that the arrangements usually satisfy the
practical ity and feasibillty objectives, Although other
regulatory goals may not be met, at the present time, there is no
doubt that +the arrangements are working. A considerable amount
of power is transferred under these arrangements, producing large
cost savings to the utillities involved and their customers.

Finally, wheelling arrangements can be designed that meet the
regulatory goals. The suggestions |Isted above are intended to
asslst in this design. However, It should be stressed that |ittle
empirical information as to costs Is currently available, and
without thils information, it will be difficult to impl Iment some
of the suggestlions made above. Therefore, care should be taken in
the Implementation of improvements. If changes are undertaken
inappropriately, tThey could lead to reductions in buik power
sales. Given the apparent success of the arrangements reviewed
for this study, such reductions would |ikely be costly To the
electric power Industry.
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Chapter 1

Introduction

1.1 Purpose of the Study

The purpose of this study is to examine existing wheeling
arrangements Yo determine their content, to analyse the
arrangements to see how close they come to meeting regulatory
goals, and finally, to suggest ways that they can be Improved.
The regulatory goals that are considered are: Is economic
efficiency promoted, are the costs falirly apportioned, does the
arrangement meet the revenue requirement of the wheeling firm,
and, Iis the arrangement practical and feasible to implement?
These goals will be referred to as efficiency, fairness,
adequacy, and practical ity respectively.

1.2 Definiti B | |

There are many definitions of power wheel ing transfer services
in the literature. These definitions and their rationale and
probiems are discussed in Chapter 2 of this document. In this
report, wheeling is |Iimited +to0 a narrow definition +to
differentiate it from other types of +transactions iIn which
utilities engage. It is defined as the simultaneous transfer of
electric power through +transmission facilities owned by a
utility that was not generated by and is not intended for final
use or flnal sale to an end-use customer of that utility. The
phrase "simultaneous transfer" |imits wheeling +to those
transfers where the recelipt of the power by the wheeling utility
on its llnes occurs at the same time as the del ivery of power to
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the utility buying the power, or another wheeling utlility. In
additlon, we will only consider as wheelIng those fransactions
which are considered +transmission service by all partles
Involved. This would eliminate sltuations where a utility Is
simul taneously buyling and selling power but the buyer and seller
of the power consider the transaction only as a simple power
sale or purchase from the first utility.

Typical ly, a wheeling transaction requires an agreement between
the utllitles Involved in the fransaction. An agreement for one
type of wheeling service will be referred to as a "wheeling
arrangement" in this document. The agreement may be a separate
document but often it Is part of a larger document which may
contaln power sales agreements or agreements for different types
of wheeling services. The arrangement may be between two
utilitles (a bilateral arrangement), or among a number of
utilities (a multilateral arrangement).

An example of a bilateral arrangement is when a utility (Utility
A) owns a remote generating unit or part of a generating unit In
another utility's (UtIlity B) service area. Rather than
bullding Its own |ines from the unit, Utility A may arrange to
have Utility B ftfransport Its power across Utility B's |lnes.
Multilateral arrangements can occur when a number of utlilities

want to exchange power not all of which is directly
interconnected. Agaln, rather than construct special I|ines to
connect all possible combinations +they may enter Into an

agreement among themselves to fransm!t power for one another. A
power pool Is an example of this type of arrangement.

The arrangements usually specify specific terms and conditions

under which the wheeling service will take place. The terms and
conditions can be categorlzed into flve areas:

1. type of transmission service available;
2. compensation methods and rate forms;

3. specific requirements for service;
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4. notice and response requirements; and,

5. other miscel laneous requirements.

Because the arrangements Involve sales between utilitlies, most
arrangements Inveolving Investor-owned utllities are regulated by
the Federal Energy Regulatory Commission.

1.3 Importance of Wheeling Transactions

Currently, many utilities have a surplus of generating equipment
and a non-optimal capital stock of generating equipment given
present cost structures. This probiem has been mainly caused by
the substantial rise in oil prices In the last decade and the
general rise in all energy prices, due partly to the increase in
oil prices. Existing oil plants have became uneconomic Yo
operate compared to coal units. Increased prices for
electricity have reduced or elimlinated the growth In electricity
usage. Utllities have recognized the cost savings that could
accrue if power sales between them were made. Those with excess
capaclty In {ow cost plants can sell power to those utilities
experiencing an Increase in demand or those wishing to displace
high cost generation. The growth of inter-utility power sales
has therefore been ‘strong throughout the last decade, amounting
to 26 percent of all power produced in the United States. Since
the power must be del ivered, wheeling services are often needed
for power sales, and the growth In wheeling services has been
very strong. The recent discussions about dereguiation of the
electric power Industry have also created a strong Interest In
transmisslion services and wheel Ing services.

Due to the large economies of scale associated wlith power
transmlssion (discussed in Chapter 3), such transmission is a
classic example of a natural monopoly. Regulation of such
monopol ies can usually lead to greater efflciency and welfare
gains for society. In order to achleve these galns, though, the
regulation must achlieve certaln goals. These goals are the
revenue requirement, the efficient wuse, the fair cost
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apportionment, and the practicality and feasibility objectives.
If these goals are not met, welfare may be seriously reduced.
This report focuses on describing the current state of
regulation of wheeling ftfransactions, analyzing how they meet
these goals of regulation, and suggesting possible changes that
would bring us closer to these goals.

4 Organizati o

This report is organized into five chapters and four
appendices. Chapter 2. "Technical Effects and Costs Encountered
by an Electric Utility Providing Wheeling Services," explains in
fairly non-technical terms, the physical aspects of power
transmission and interchange between wutilities. Chapter 3 is
concerned with the economic and regulatory aspects behind power
wheel ing and is entitied: "Economic Aspects of Wheel ing."

Once the background of wheeling 1Is established, existing
wheel Iing arrangements and major regulatory or judicial hearings
are described and analyzed. This occurs in Chapter 4, "Existing
Wheel ing Arrangements.™ Chapter 4 mekes use of Appendices |
through |V where the subject is dealt with in more detail.
Finally, Chapter 5, T"Alternatives +to Existing Wheeling
Arrangements," describes and evaluates alternatives to existing
wheel ing arrangements and ties together the previous chapters by
suggesting how wheeling arrangements should be structured to
move towards achieving the regulatory goals.

1.5 Summary of Findings

There are basically four major findings of this study. The
first is that examination of the wheeling arrangements shows
that there is a serious lack of uniformity among wheeling
arrangements. Each arrangement is developed by the parties to
the arrangement and reflects the individual situations of the
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parties involved. No one agency regulates all transactions, and
even those regulated by FERC are different since the FERC
approves these arrangements on a case-by-case basis, and does
not require uniformity among all arrangements.

The second major finding s that it s difficult, I1f not
Impossible, to determine whether +the arrangements approach
certain goals of regulation. Few utilities perform detailed
marginal cost analyses of the transactions although some cost
support s provided. As Chapter 2 details, without such
analyses of the marginal costs one cannot determine if rates are
efficient or fair.

The third finding is that the arrangements usually satisfy the
practicality and feasibility objectives. Although the other
regulatory goals may not be met. at the present time the
arrangements seem to be working. A considerable amount of power
is transferred under these arrangements producing large cost
savings to the utilities involved and to their customers.

Finally. wheeling arrangements can be designed to ensure that
the regulatory goals of efficient use, fair cost apportionment,
and achievement of the revenue requirement are met. However,
without further research to determine the feasibility of +this
design, care should be  taken in its implementation.
Interference with the present method may prove costly if they
lead to reduced bulk power transfers.
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Chapter 2

~ Technical Effects and Costs Encountered by an Electric
Utility Providing Wheeling Services

2.1 Introducti

The purpose of this chapter s to discuss the technical effects
and costs imposed by a wheellng operation on a utility providing
wheel Ing services. Because there dces not seem to be a
generally accepted definition of wheeling throughout the
electric utility industry, the following definition is proposed:

An operation will be classified as wheeling if i+
involves an agreement between two or more separate
electric utilities, and power system facillties, and
Involves the simul taneous transfer through
transmission facilities owned by one of those
utilities of electric power that was not generated
by and is not infended for final use or final sale
to an end-use customer of that utility.

Inadvertent wheeling transactions will not be considered as
wheel ing. For example, at a particular time a utility may be
buying and selling power to different utitities. However, only
if the transaction is planned as a wheeling transaction among
all parties, will I+ be considered wheeling.

Wheeling can be used In any of the various types of power

transfers that occur In the electric utility industry, such as
transfer for:

- Economy

- Load diversity
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Displacement of oil-fired generation

Delivery cof power from a remotely located generator

Purchase of generating capacity

Emergency.

A separately defined financial charge will usually be assessed
for wheeling services.

There are several types of wheeling service:

Firm Wheeling will not be interrupted by the wheeling
utility except under certain extreme conditions
such as equipment failure, system reliability
problems, or failure of the wheeling customer to
comply with the terms of the wheeling
agreement.

Conditionally interfuptible
Wheeling can be interrupted under additional
specified condltions, usually the need for
transmission capacity for other purposes.

Unconditionally interruptible
Wheel ing can be interrupted at any time for any

reason.

Emergency This 1type of wheeling may be firm or
interruptible, depending on the agreement among
utitities.

In order to determine appropriate rates for wheeling operations,
it is necessary to estimate the costs incurred and benefits
realfzed by the wheelling utility as a result of the cperation.
This chapter wil!l therefore address the question:

Given a certain group of power systems and a set of
possible  wheelling operations involving those
systems, how can the effects of these cperations on
the wheeling utilities be analyzed and quantifled,
and to what extent can these results be applied to
other situations?

~2.2-




The answer to this question can be summarized:

To determine how a power system will be affected by
a specific wheeling transaction, Iinvestigate +the
operation of the system first as it would be without
the wheeling transaction, then as it would be if the
transaction does take place. Comparison of the two
different modes of operation will show the effects
of that particular wheeling transaction.

Conventional tools of power system analysis will be used fto
evaluate wheeling operations. These tools will also be used to
address specific questions:

- |Is a proposed wheeling operation technically feasible?
- Which power systems will be affected by the operation?

- To what extent are various portions and elements of
affected systems involved?

- At how many locations should the wheeled power be delivered
to the receiving utility?

- At what voltage level should delivery be made?

~ Are there other technically or economically advantageous
ways to accomplish the wheeling objectives?

To answer these and other questions, the operation of the power
systems involved can be invesf?ga+ed under each alternative, and
the results compared, to assess the advantages and disadvantages
of each arrangement.

This chapter begins with a basic discussion of an electric
utility power system as it relates fto wheeling. This Includes
discussions of alternative systems, system components, important
aspects of system control, and some basic concepts of power
system operation. Power system analysis techniques will then be
addressed, and finally a treatment of wheeling, feasibility
requirements, and use of the analysis techniques for determining
costs will be discussed. An appendix that briefly outlines
electric power fundamentals and provides further references
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follows the main body of the chapter. A glossary of terms Is
also provided.

2.2 The Electric Utility. System

Before beginning any discussion of wheeling, it is important to
establish a basic understanding of electric utility systems. A
wheel ing operation can have various effects on any of the parts
of a utility system. Also, a given operation will have
different effects on different systems. The purpose of this
section is to describe the parts of a utility system, their
functions, and the basic operation of the overall system.

An electric utility power system can be functionally divided
into two basic parts, generation and delivery. Generation
refers to electric power production plants, (coal-fired,
nuclear, hydroelectric, etc.) where energy in various forms is
converted to electrical energy. The other part, the delivery
system, carries power from the generator to the electrical loads
served by the power system. The delivery system includes what
are commonly referred to as the fransmission, subtransmission,
and distribution systems.

Either of the two basic parts can be affected by a wheeling
operation, and costs may be fincurred due to any of these
effects. Generation may be affected by changes in optimal unit

commitment or economic dispa'rch1 caused by the wheeling
operation, and power flows on the delivery system will be
altered by wheeling.

1. For further discussion of optimal unit commitment and optimal
economic dispatch, see Ref.5; Ref. 6, Ch. 10; and, Ref. 8, Ch.
8.
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2.2,1 Power System Reliability

Any of the effects of wheeling have a potential effect on the
qual ity of service provided by the wheeiing system. Quality of
service can be translated into reliability: "The electric power
system Is considered reliable if it maintains sufficient and
properly functfoning generating capability and supporting
systems to satisfy customer's needs for electricity [1]."
Relfability is t+he basic concept upon which all power system
planning and operation s based. The level of reliability at
which a particular utility system is to operate is determined by
the wutility and regulatory authorities. The needs of the
customers and indirectly. what they are willing to pay, are
considered In making this decision. The reijability of a power
system, Including generation and delivery systems, can be

affected in three ways:2

1. The components of the system lack sufficient capacity, or
Insufficient energy is available o serve all loads even
with all components and resources in service;

2, The system fails +o serve al!l locads due +to the
unavailability of equipment or fuel when needed;

3. The system fails In a dynamic or operating sense even
though sufficient instal led capacity is available.

The first ftwo modes of fallure relate to system adequacy. An
adequate system, therefore. has sufficient capacity to meet load
and energy requirements at all times. The +third failure mode
Indicates a lack of system security, so a secure system will
survive a certain level of disturbance without loss of load.

The costs of increasing the reliability of a system result from
the additional equipment necessary and the cost of maintaining

2. The National Electric Relliability Study: Final Report, U.S.
Depariment of Energy, DOE/EP-0004, Apri| 198].
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additional generating reserves.3 However, additional costs may
also result if reliability is too low. A large manufacturing
operation, for example, can incur considerable financial losses
during a shutdown caused by electric power outage. The electric
utility could conceivably be required to share these losses if
the level of reliability provided is below that which was
promised or reascnably expected.

2.2.2 Economic Power System Operation

After assessing the necessary level of reliability for a system,
the major objective of system operation is to provide that level
of reliability in the most economical way. The concepts of
optimal generation unit commitment and optimal economic dispatch
are used to achieve this objective. Optimal unit commitment
calculations, often done on a weekly basis, provide an hourly
schedule of the combination of generating units That will serve
the forecast load and reserve requirements for the lowest cost
(based on generator efficiencies, fuel costs, etc.). Optimal
economic dispatch, computed every few minutes, determines the
optimal loading (power output level) of each of the committed
generators. The objective of economic dispatch Is to minimize
operating costs by equalizing the individual incremental costs
of each operating generator. Economic dispatch is the "fine
tuning" of operational costs, based on fluctuations in the
system load, incremental generation costs, and power losses
within the system.

2.2.3 Power System Simulations

Iin order to predict a system's performance under specified
conditions, computer models that simulate operation of the
system are used. These simulations can be the basic tools in

3. Generating reserves refers to generating capacity in excess
of that amount needed to serve the systems loads. Instal led
reserves s the total amount of excess capacity that exists on
the system, and spinning reserve is that amount which can be
brought into service quickly when additional power is needed.
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the evaluation of proposed wheeling operations. Two types of
simulation programs are commonly used: foad flow and stability.
The output of a load flow program describes the conditions on a
system at one point in time, while a stablility program provides
detalls of a system’s operation over a certain period of time.
Both can be important in a wheeling analysis.

2.2.3.1 Load Flow Studies

Load flow refers to the flow of power on a system from generator
to load (see Appendix, Section 8 for discussion of the concept
of power flow). The distribution of load flow among various
paths 1s dependent on the configurations and control of loads,
generation, and the dellvery system, If t+he controls or
configurations are altered, locad flow will be redistributed.
The primary objective of a load flow study is to determine what
the conditions are on +the various dellivery paths between
generators and loads for a specified set of system conditions.

Several types of load flow programs are avallable, differing in
the amount of detail provided in the solution. The simplest of
these is called a dc load flow, because while it is used to
analyze an ac system, it considers only real power flow,
ignoring the effects of reactive power (see Appendix). Another
type, called the single phase ac load flow program, analyzes
real and reactive power flows for a single phase system, or for
one phase of a three phase system. |f the three phase system is
then assumed to be balanced (loading is equal on all three
phases), the single phase can represent all three phases. The
most detalled load flow program is the three phase load flow, in
which each phase is separately represented and analyzed for real
and reactive flows.

The output of a load flow program provides a Ilist of system
conditions including voltages, phase angles, generation loading,
load levels, current flows, and power flows at different polnts
throughout the system at a specific instant in time. Other
Information provided may fInclude line loadings, voltage drops,
power losses, line compensation, control settings, and Iine
charging currents.
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A load flow study is done by running a load flow program a
number of times using varying system conditions. Most load flow
programs have provisions for simulating the following changes to
the system being studied:

- Add or remove |ines and transformers from service,

~ Vary load or generation at any point on the system. (This
al lows simulation of power imports or exports at system
interconnection points.)

- Alter conductor or transformer characteristics.
- Add or remove capacitors.,

~ Change real or reactive power flow constraints between
systems.

The use of load flow studies to analyze specific wheeling
arrangements is discussed in Section 6 of this chapter.

2.2.3.2 Stability Studies

While load flow programs provide Information about a power
system at one instant, stabiiity programs simulate system
operations over a period of time, and are used To evaluate a

system's sfabilify4 following a disturbance. The disturbance

4. When the operation of a system is disturbed in some way,
either by normal random load variations or by a major
disturbance such as a |lightning strike or the forced outage of a
generator, the system voltage phase angles undergo a tfransient
response in which they oscillate about their steady-state
values. |f these oscillations fade away and the system settles
back to a new steady operating condition with frequency still at
60H., the system is stable. |If the oscillations do not fade
away but instead increase in magnitude, the system is unstable.

The instability will cause loss of synchronism within the
system. Protective equipment on the system will electrically
isolate motors and generators from the system. If the problem

is not corrected quickly. complete loss of service to customers
can result., See Ref. 8, Ch. 14; Ref. 9, Ch. 12.
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may be normal random load variations, planned system control
actions, or a more major unplanned disturbance, such as a
lightning strike, a short-circuited line, or a forced generator
outage. One type of stability program, the transient stability
program, is used in the analysis of major disturbances. A few
seconds of operation, wusually up +o ten, following the
disturbance Is simulated. Dynamic stability programs, in
contrast, simulate a longer time period, up to several minutes
and are used to evaluate small or localized disturbances which
can slowly propagate through a large area. Both +types of
stability programs provide information on voltages, phase
angles, and system frequency, the Important variables In a
stabiiity analysis. These quantities will indicate any
unacceptable changes in voltage or system frequency, or a loss
of synchronization among system components.

The use of stabllity studies in wheeling analyses Is discussed
In Section 6.

2.2.3.3 Use of Simulation Studles
Many of the day-to-day operational decisions of a utility are
made based on past experience of the utility in operating its

system. |t 1s when a new situation occurs that load flow and
stability programs are needed. New situations could include:

- Additional loads to be served

- New generation capacity

~ New transmission or distribution |ines
- Additional loading on existing lines

- Loss of facllities

- Wheeling.

The process by which new situations are analyzed is an iterative
process. A forecast of system loads and needed reserves for the
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new situation is made, and from that forecast a unit commitment
schedule is derived. Using optimal economic dispatch criteria,
a potential system configuration is then determined. This
configuration i{s tested using the analysis programs. Load flow
results indicate whether voltages and power flows remain within
specific |imits, and stability programs indicate whether or not

the system will remain stable under normal conditions and during
certain specified contingencies (loss of generation, faulted
lines, etc.). If any of the criterta are not met, then an

alternative configuration 1is determined, and +the analysis
process is repeated. Operating experience and engineering
Judgment are major parts of the process. [t may be clear to the
system operators that certain changes to the system will Impact
it in certain ways, tThus reducing the number of *Times the
analysis programs must be run. However, the only way ‘o
accurately quantify the effects are either to actually make the
changes and closely monitor the system, or to use the simulation
programs. When the Impacts to the system may be major,
simulation is a much safer approach.

2.2.4 The Power Delivery System

2.2.4.1 Functions of the Power Delivery System

Since a wheeling operation will always affect the delivery
system of +the wheeling utilities, an understanding of the
functions of this system will be helpful in understanding the

effects of wheeling. The primary purpose of the electric
del ivery system is simple:

1. The purpose of the electric power delivery system is +to
electrically connect generators to loads. Beyond +this

primary purpose, an electric power Iline may serve 1iwo
other functions:

2. To improve system economics, and,

3. To Increase system reliability.
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All functions and benefits of a given line will fall into one or
more of these three categories.

The electric power delivery system is often conceptually divided
into three subsystems: +transmission, subtransmission, and
distribution, Transmission usually refers to those |lines used
to transfer bulk power (those I|ines interconnecting generators
or large systems, for exampie). Distribution |ines are commonly
one voltage level above the utiiization voltage; for example,
one step above 240 v for residential distribution.
Subtransmission, then, Is everything between +ransmission and
distribution.

For the purpose of this report, a classification based only on
the functions a line serves, and not its voltage level, will be
used. Some of these functions can apply to more than one of the
three usual subsystems.

The classification system to be used will define the functions
of a line and the benefits (economic or relfability) which may
result from each function. I+ is important to remember that
every electric power line directly or indirectly has the basic
function of connecting generators to loads. This function can
be subdivided into one or more of the following functions for a
specific |ine: '

1. Connect a generator to the maln power grid;

2. Interconnect separate power systems;

3. Distribute among and deliver power to customers; and,

4. General system Integration - lines which provide an
Interface between the above three functions (e.g. connect
generator |lines with distribution lines, connect +wo

generators, eic.).

A line will often perform several of these functions. Consider,
for example, a high voltage fransmission I|Ine that connects a
remotely located generator to the main power grid. The line's
right-of-way takes it past & large industrial plant, and the
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plant's power system is fed directly from the high voltage
I[ine. This line, then has two functions:

1. Connect a generator to the main power grid.

2. Distribute among and deliver power to customers.

This is not the usual concept of distribution line - they are
usually low voltage |ines--but functionally, the Iline is
distributing and delivering power.

The functions of a |ine may change over time. Consider again a
line connecting a generator to the main grid. Suppose now that
another utility purchases part of that generator's capacity and
constructs a line to it. This line and the existing |ine now
have a second function: Interconnection of separate systems.

A line performing one of the delivery functions can provide
certain benefits to the power system. These benefits, outlined
below, will affect either system economics or reliability.

Function: Connect generator +o maln power grid.
Possible benefits:
Economic:

o Allow generator to displace other higher cost generation.

o0 Relieve loading on heavily loaded lines, reducing losses in tThose

| fnes.

0 Reduce the distance power must travel from generator to loads, thus

reducing line losses.
Reliability:

o Relieve loading on heavily loaded lines fo provide a greater
stability margin.

o Reduce distance power must travel from generator to load, thus
lessening possibility of loss of service due to equipment
failure.

o Provide a parallel or alternate path for power to flow, so if one

path falls, the other will still fransport the power.

o Improve the generator's stability.
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0 Increase system reserves.
Function: System Interconnection.
Possible benefits:
Economic:
o Economic energy exchanges.
o Reserve sharing.
o Diversity exchanges.
o Economies of scale in generation construction,
o Reduce losses on other interconnections.
o Central economic dispatch.
o Coordinated maintenance outages.
o Improved utilization of available plant sites.
Reliability:
o Reserve sharing.

o Emergency power exchanges.

o Provide a parallel or alternate path for power flow.

o Reduce loadings on other interconnections tc provide a greater
stabil ity margin.
o Shared effects of power shortages (load shedding, voltage

reduction).

o Coordinated maintenance outages.

Function: Distribute and deliver power To customers.
Possible benefits:
Economic:

o Reduce losses on other |ines.

o Allow access to cogeneration or other distributed generating
sources.

Reliability:

o Provide parallel or alternate power flow path.
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o Reduce loadings on other lines to provide greater stability
margin.

Function: General system integration.

Possible benefits: System integration may provide or enhance

any of the benefits derived from the other functifons. In

addition, system integration may provide the following:

Economic:

o Reduce losses on other system integration |ines.

o Reduce the distance power must travel, thus reducing line losses.

Reliability:

o Reduce loadings on other lines to provide a greater stability
margin.

o Reduce the distance power must travel.

o Provide a parallel or alternate path for power flow.

The benefits outlined above usually Increase as new facilities
are added to a utility's delivery system. However, there can
also be certain problems caused by expanding the power delivery
system:

~ Disturbances on one system are more |ikely “o be
transferred to another over strengthened interconnection
[ ines.,

- Complexity of the overall system Increases and control

becomes more difficult as new |ines are added.

While the benefits of Increased electrical strength of
connections usually outweigh the disadvantages, it is still
Important to consider these possible negative effects.

A wheeling operation can affect power |ines serving any of the
functions described. Which lines within a system will be
affected is dependent on the proposed wheeling arrangement and
the configuration of the systems involved. For example, a
wheeling operation which causes system dispatch to be altered
will affect lines serving the generator connection function, and
low voltage distribution lines may be affected in the case of
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power being wheeled to a small power distributor. The only way
to accurately predict which parts of a system will be affected
by a wheeling operation, and to what extent, is through system
simulation studies.

The purpose of constructing any part of an electric power
delivery system is to achieve to some degree one or more of the
functions and benefits described. These, then, are the
considerations of delivery system planning.

2.2.4.2 Delivery System Planning

Utillty delivery system planning consists of 1wo major
objectives:

1. Determining which functions and benefits are desired from
a particular project, and

2. Designing the optimum system To accomplish these
objectives. Planning is an iterative process in which
various means of achieving desired results are compared,
and technical and economic considerations are balanced.

2.2.4.3 Types of Delivery Systems

Several types of power delivery systems are presently in use.
The most common of these for any functlon is the overhead ac
line. The voltage leve! of an ac line is partially dependent on
the function being served. The functions of generator
connection and system interconnection are usually served in the
range of 100,000 to 765,000 volts (100 +o 765 kV). High
voltages are used because for a given power flow, the power
losses due to the impedance of a +transmission |ine decrease
rapidly as the transmission voltage increases. Higher voltage
lines also more efficiently utilize the land on which they are
located. Distribution and delivery service to customers Iis
usually below 30 kY, although high voltage delivery to large
industrial customers Is not unusual. The system integration
function utilizes a wide range of voltage levels, but most lines
in the 30-120 kY range have system integration as one function.
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The voltages given here are common for the varfous functions,
but voltage does not determine function. Any of the functions
may be served at any voltage.

Underground power |ines are sometimes used when overhead Iines
are not feasible or desirable. Underground lines usually serve
the distribution or integration functions, and are primarily
used in two applications:

1. In a congested urban area where space for overhead |ines
is limited, and,

2. In a residential area, for esthetic reasons.

The cost of an underground Iline f{s higher than that of a
comparable overhead |ine, and maintenance of the underground
line is more difficult. At higher voltages, problems with
excessive charging current, poor heat dissipation and increased
losses add further to the cost of underground |ines. However,
these problems can be overcome +through the use of advanced
insulation and forced cooling.

Another alternative in electric power delivery is high voltage
direct current (HVDC) transmission. Presently, HVDC is |imited
to two-terminal point-to-point transmission, but work is being
done to develop dc network systems. In certaln applications,
HVDC has advantages over ac, including:

- Line losses are lower because there is no reactive power
flow. This allows more efficient use of facilities and
land.

- Power flow is completely controllable.

- Can allow more efficient use of a parallel ac line.

- Can improve stability of ac systems.

- Allows ac systems +to be connected without being
synchronized.

-2.16-



- Most two-line HVDC systems can operate at half-power using
only one |ine.

The equipment required at the terminations of a dc transmission
line is more expensive than for a comparable ac line. This
extra cost must be Justified by the benefits of dc. The costs
of the solid state components used in HVDC systems |s decreasing
and the performance of these systems s |Improving, so
application of HVDC transmission should continue to increase.

Other methods of power delivery such as superconducting |ines or
six-phase +fransmission are being considered, but only for
special ized applications. These methods will probably not see
significant use in the near future.

Regardless of what type of power delivery system is used, the
techniques of analyzing the effects of any operation, including
wheeling, are the same for all systems. When a new type of
delivery is brought into use by a utility, models of the system
must be available for use in load flow and stability studies.
These studies are then used in the usual way to assess the
effects of the wheel ing operation.,

2.2.4.4 Delivery System Components

The power delivery system consists of a wide array of
components. These components and the purpose of each will now
be discussed in the context of how they are affected by a
wheeling transaction. For the purpose of this chapter, if a
component is said to be affected by a wheelling operation, it
means the operation alters the power flow through that component
from what it would be without wheeling. The effects of wheeling
are then the effects of the altered power flow. Determining
whether or not each component is affected by a certain wheeling
operation is discussed in Section 6 of this chapter.

Increased or decreased power flow through a system component
will result in 8 decrease or increase, respectively, In the
useful life of that component. While it is possible to estimate
this "loss of |ife" of a component under specified conditions,
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the techniques of doing so are extremely complex. Because a
wheeling transaction should rarely cause overloading of
components, the loss of |ife due to wheeling should be minimal.
Also, power system components are usually not used for ftheir
fult useful |ife, but instead are replaced due to obsolescence
or because the system has grown beyond the component's

capacity.

Conductors The most basic and  commonly recognized
components of an electric power system are
overhead electrical cables and their supporting
structures. There is one energized conductor
for each electrical ac phase (three phase
conductors in a three~phase system). Phase
conductors usually have aluminum strands for
electrical conduction and steel strands for
added physical strength. Power conductors are
characterized by electrical properties of series
impedance and shunt admittance. A high voltage
transmission line wlll usually have steel shield
wires, connected to ground at each tower, for
lightning protection. The preceding discussion
of loss of |ife effects applies to conductors.

Insulation Insulation is a fundamental concept of power
system technology. The purpose of insulation fis
to electrically isolate +the current-carrying
components of the system from each other and
from the system ground. Glass or glazed
porcelain insulators are used to hang conductors
from transmission towers. Air, oils, gases, and
vacuums provide insulation for other
components. Insulation is coordinated with
other system protection equipment to provide
adequate protection against voltage surges
caused by lightning and line switching. The use
of I tghtning arrestors, devices which
automatically divert |lightning or switching
surges to ground, can reduce the level of
insulation needed on a system. Power system
insulation is af fected much more by
environmental and other external conditions
(weather, air pollution, vandalism, etc.) than
by power flows through the components which the
insulation protects, so the effects of a

wheel ing operation on insulation will be
minimal.
Transformers Transformers for ac current are used to obtain

the high voltages of bulk power transmission and
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Circuit Breakers

Relays

then to reduce the vol tage back to
subtransmission and distribution levels., They
are necessary because power cannot be generated
or wused by the «customers at +transmission
voltages due to insulation and safety problems.
Transformers are characterized by the magnitude
of the voltage change across the +transformer,
and by the power losses in the transformer's
core and windings. While many transformers are
used simply to step voltage up or down, there
are specialized transformers avallable which
allow the magnitude of the voltage or the phase
angle to be varied during operation. These are
used to regulate the flow of real and reactive
power and to maintain proper voltage levels
throughout the system. The power output of a
transformer is equal to the power Input minus
the losses in the transformer. Transformers of
this type will not operate In a direct current
system. The loss of |ife discussion also
applies to transformers.

A circuit breaker 1{s a mechanical switch
designed to interrupt the flow of current in a
power system circult. When the electrical
contacts in the breaker are separated, +the arc
which occurs is extinguished by a blast of
compressed air or by opening the contacts in an
insulating medium of oil, gas, or vacuum.

The decision of when a breaker should open or
close a circuit under +transient or emergency
conditions is made by a relay, a device which
detects undesirable conditions and, when
appropriate, Iinstructs a breaker to open the
circuit. A relay may also be manually or
remotely operated by utility personne!l to open
or close a breaker as part of normal
operations. Relays and breakers are used in all
functions of an electric power system, from high
voltage transmission o low vol tage
distribution. Breakers- and relays must be
extremely fast and reliable. They may remain
unused for long periods, but must operate
without fail when needed. Wheeling will have
little Impact on breakers and relays, because
the life of these components depends more on how
offen they are operated than on the power
flows.
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Capacitors The inductive and capacitive characteristics of
an ac power system cause several undesirable
effects. The most serious of these 1Is the
loading of +the system with reactive power.
Since reactive power performs no useful work,
and since power losses through a line increase
in proportion to the square of the lincrease in
both real and reactive power, it is desirable to
transport as little reactive power as possible.
Reactive power flows can be reduced through the
use of shunt capacitive elements (capacitors
connected between the power Iine and ground)

located at the proper points in a sysfem.5 By
reducing the amoun¥ of reactive power
transported by a line, losses in the Iine are
reduced, and the ability of the line to carry
real power s increased. Shunt capacitors are
also used for voltage regulation and are
sometimes switched on and off the system as
conditions change. As the amount of power
carrfed by an 8Y line Iincreases, it may be
necessary 1o add more capacitors to that |ine,
resulting in an additional cost for wheeling.
This is discussed in more detail In Section 5.1.

Substations A power system substation is an installation
where power lines Intersect, voltage s
transformed, and system protection and
compensation are performed. Transformers,
breakers, relays, and other equipment may all be
contained in a substation. Various substations
serve the different functions of +the delivery
system. Voltage is increased from generation to
transmission levels at a generation substation.
Voltage reductions and line interconnections are
carried out at transmission and subtransmission
substations. The distribution system is fed at
a distribution substation.

- - 1o £ s s ——

5. Most loads on a power system have inductive characteristics,
and hence are called inductive loads. An inductive load is said
to consume reactive power, while a capacitive locad is said to
generate reactive power. Thus by placing capacitors throughout
the system to generate reactive power for the inductive loads,
the reactive loading is removed from the transmission lines and
generators, increasing their capacities to transmit and generate
real (useful) power. See Ref. 8, pp. 20, 224-226,
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2.2.4.5 Delivery System Control for Wheeling

A wheeling operation may require control actions by any of the
utilities Involved. The basic fact on which control of an ac
system is based is that power will always flow from an area of
~ excess power to an area where power is needed, and will divide
among the various paths according to the avaflability and
accessibility of sach path. Thus to control the power flow, the
system operators vary the configuration of generation, loads,
and delivery, attempting to make the desired paths the most
avallable and accessible. This is done by switching I!ines,
ad justing generation real and reactive power levels, switching
capacitors, varying f*ransformer settings, and through various
other control techniques.

Power flows are controlled with respect to control areas. A
control area is a part of a power system which 1s controlled
from a single location or by a single entity as a single
system. Control area boundaries often coincide with boundaries
of individual utility service areas, only part of one utility,
or all or part of several utilities.

To begin a wheeling operation, the utility that is generating
and selling the power increases generation at a specific rate
during a given time period, and the utility that is buying the
power reduces i{ts generation or other power imports at the same
rate. The power then begins to flow from seller to buyer
"through" the wheeling system. The wheeling system makes the
necessary changes to its system, attempting +to obtain a
predetermined optimal load flow. At the end of the wheelling
perfod, the process is simply reversed. The buyer increases
generation or other Imports, the seller decreases generation,
and the wheeling system refurns to normal operation.

A wheeling transfer must be planned for and recognized by the
wheel ing system, but there are no operating procedures which are
unique to wheeling. The usual generation commitment and
dispatch planning methods are used, with the wheeling operation
simply being one factor in the overall operations planning
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procedure. Similarly, the system must be monitored, as always,
to assure that all voltages and component loadings are within
normal specified ratings. As loadings approach these ratings,
whether due to wheeling or other causes, the system should be
monitored closely to insure reliable service.

I+ is Important to remember that the control of power flow on an
ac system is not exact. Even with advanced control systems it
can still be difficult to control, or even predict, the flows on
certain |lnes. The use of simulation studies and close
monitoring of the system are necessary tools of power system
control.

The actual physical operations for control of a dc or other
alternative transmission system are different from ac system
operations, but the fundamental objectives are the same. While
power flows are more readily controllied on a dc line, it is ac
systems that are connected by the dc line, so the control
problems still exist,

2.2.5 Conclusion

The basic structure and operation of an electric utility system
has been discussed in this section. It is possible now, using
this information, to assess how a wheeling operation will affect
a utility system. However, before doing this it is important to
develop a detailed definition of wheeling in order to determine
if a specified operation is or is not a wheeling operation.

2.3 Definition of Wheeling

2.3.1 Introduction

The definition of wheeling used in this report was presented in
the introduction of Section 1:

An operation will be classified as wheeling 1f it
involves an agreement between two or more separate
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electric utilities, and power system facilities, and
tf at least one of the utilities transfers electric
power that was not generated by and is not intended
for final use by that utility or an end-use customer
of that utility.

The purpose of this section is to show how this definition was
developed, and to further clarify the definition through
explanations and examples.

2.5.2 Development of Definition

The definition presented above was developed based on
information obtained in discussions with people familiar with
the electric utility Industry and wheeling operations. From
these discussions, a general feeling on the purpose of wheeling
seemed To emerge. This purpose can be summarized as follows:

The purpose of a wheeling operation Is to transfer
power using facilities owned by a utility other than
the utility that generated the power and the utility
that used the power or sells it to an end-use
customer,

In other words, in any sale of electric power by an electric
utility, the power is generated and then at some point Is sold
to an end-use customer, to another utility for resale, or is
used by the utility. One utility may both generate and sell the
power, or one may generate and another sell i+, Either way, If
any utility besides the generating utility and the selling
utility helps +o +{ransfer +the power, then wheeling Ifs
indicated.

2.3.3 Methods of Power Transfer

“There are a number of different ways that a utility can transfer
power and thus become involved in a wheeling operation. All of
these accomplish the same result, which is to provide a certain
amount of power at a specifled point after accepting a similar
amount at another point, but the result is ‘achieved in different
ways. (For a discussion of the concept of power flows, see
Section 8.5)
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2.3.3.1 "Flow-through"

The most common and simplest form of power transfer is to have
the power simply flow into the wheeling system at the import
point, flow directly through the system on the delivery lines
that connect the import and export points, and flow back out of
the system at the export point. The flows on the connecting
ifnes are the only things affected on the wheeling system.
While this situation In reality never actually occurs, it can
sometimes be used to represent a wheeling fransfer {f the
transfer is smal! or {f the connecting |ines are strong.

2,3.,3.2 "Displacement"

For this report, wheeling by ™"displacement" will refer to any
operation f{n which the import of wheeling power Into the
wheel ing system results in a decrease in other power inputs fto
the area near the import point. These inputs could be power
flows across the wheeling system, other imports, or generation.
One example of displacement wheeling is the following four step
process:

1. Power is imported by the wheeling system at the import
point.

2. lmported power is consumed by end-use customers near the
import point.

3. An amount of power equal to that imported is generated by
the wheeling utility near the export point.

4, Power is exported by the wheeling utility at the export
point.

Thus, +the end result of wheeling s accomplished by
displacement, Jjust as in the flow-through method, but In an
entirely different way.
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2.3.3.3 Combinations of Wheeling Methods

In reality, a wheeling operation will always be a combination of
the above methods. Some operations, however, will use one
method enough to be classified for practical purposes as being
entirely that method. Others, though, will use enough of more
than one method to require classification as both.

2.3.4 Non-Simultaneous Power Transfers

Another type of operation that could be performed by utilities
i{s non=simultaneous power transfers. These are operations in
which power Is {mported by the wheeling system at one time and
Is exported at a later time. This introduces a new concept,
energy banking. Non-simuitaneous transfers are not included in
the definition of wheeling because electricity cannot be stored
easily and has different characteristics (such as value) at
different points in time.

2.3.5 Other Definitions

Two other definitions of wheeling have been provided In the past
by the U.S. Federal Power Commission (now the Federal Energy
Regulatory Commission). These definitions were used in the
development of the definition presented in this report:

An electric operation wherein transmission
facilities of one system are utilized to tfransmit
power of another system. Wheeling service may be

accompl ished by displacemen*.6

This definition was not used in this report because i+ implies
that wheeling s |imited to the transmission facilities of a
system. A wheeling operation can affect not only transmission,

- 00 e o v s e

6. Glossary of Important Power and Rate Terms, Abbreviations,
and Units of Measurement, U.S. Federal Power Commission, 1965,
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but also subtransmission, distribution, and generation
facilities.

Transportation of electricity by a utility over its
lines for another utility, also includes receipts
from and delivery to another system of |ike amounts

but not necessarily the same power.7

The first part of this definition could include a conventional
two-party power sale where one utility generates and delivers
power to another utility. This is not generally considered to
be wheeling, and therefore this definition was not adopted.

2.3.6 ldentifying a Wheeling Operation

The definition of wheeling presented in this report can be used
to determine whether or not a certain transfer of power should
be ldentified as wheeling. This jJjudgement should be made based
on the two major points of the definition:

1. Two or more utilities are Involved

2. Power 1is handled by at least one utility fthat did not
generate it and will not use or sell it to an end-use
customer.

If the second point is true for a glven transfer, then the first
point must also be +true. Thus, by answering the following
question regarding a glven power tfransfer, a determination of
whether or not +that +transfer should be called a wheeling
transfer can be made:

Does any utility help to transfer the power besides
the utility that generated i+ and the utility that
will use or sell it to an end-use customer?

Keeping in mind that the utility that generates the power and
the utility that sells it may be the same utility, if the answer
to this question is yes, then the ftransfer in question is a
wheeling transfer by the definition presented in this report.

7. The 1970 National Power Survey, Part |, U.S. Federal Power
Commission, December 1971, p. [-24-8.
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2.3.7 Examples

Several example cases wlll now be presented to Il|lustrate the
use of the wheeling definition In determining whether or not a
power transfer is a wheeling transfer. The biocks In the
figures used In these examples represent utllity service areas,
and the presence of solld |ines connecting two blocks indicates
that those utilities are electrically Interconnected.

2.3.7.1 Three-Party Wheel Ing

Figure 2.3.1 shows a simple three-party wheeling arrangement.
Utility System A wishes to sell power to System C, but A Is not
dlrectly Interconnected to C. However, A and C are connected
through System B, so the power Is wheeled by System B, Utility
System B is the wheel ing system in this operation.

ORNL-DWG 82-12850

uTiuTY UTILITY UTIuTY
SYSTEM SYSTEM SYSTEM
A . 8 C

Fig. 2.3.1 Three-party Wheel Ing

2.3.7.2 Two-Party Wheel ing

An example of a wheeling operation Involving only two parties is
depicted in Fig, 2.3.2. A generator owned by utility B Iis
physically located in utility A's service area, and is connected
to System B only through |ines owned by A. Therefore, utility B
both generates and sells the power for flnal use, but utility A
transfers the power from the generator to utility B's |lnes, and
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thus utility A Is the wheellng utliity. This can occur with
jointly-owned generating facllities.

ORNL -DWG 82-12881

UTIiuTY UTILITY
GENERATOR
SYSTEM OWNED BY SYSTEM
A 8 8

Fig. 2.3.2. Two-party Wheeling

2.3.7.3 Wheeling To a Utility with No Internal Generation

Uttlity A, shown in Fig. 2.3.3, which owns no generation
facllitles, normally purchases power from utilities B and C.
Utility A now wishes, however, to purchase power from utility D,
with which It Is not directly connected. Utility C agrees to
transter the power from D to A, and thus becomes the wheel ing
utility in this transfer.

ORNL-DWG 82-12852

UTILITY
SYSTEM
8

UTILITY
UTILITY UTILITY SYSTEM

SYSTEM SYSTEM A
o ¢ {NO GENERATION)

Fig. 2.3.3. Wheeling to a Uttty
with no Internal Generation
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2.3.7.4 Multi-Party Wheel Ing

Fig. 2.3.4 shows a wheeling transfer with more than one
wheeling utility. A power transfer Is to take place between
systems A and E. Since systems A and E are only connected
through systems B, C, and D, all three of these systems are
potential wheeling utilities in this transfer.

ORNL -DWG 82-12853

uTiuTy
SYSTEM
C
UTILITY UTILITY uTiuTY uTiuTYy
SYSTEM SYSTEM SYSTEM SYSTEM
A 8 D ' E

Fig. 2.3.4. Multi-Party
Wheel ing

2.3.7.5 Non-Wheel Ing Power Transfers

Iwo-Party JTransfer Figure 2.3.5 represents a simple two-party
power ftfransfer, In which utility A [s selling power to utility
B. Utllity A generates the power, and utility B sells it to
end-use customers. By the definition of wheel ing presented in
this report, this is not a wheeling ftransfer because there is no

utility Involved In the transfer besides the one generating the
power and the one selling i+t.
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ORNL-DWG 82-12854

UTILITY | UTILITY
SYSTEM SYSTEM
A B

Fig. 2.3.5. Conventional Two-Party
Transfer

Combination of Wheeiing and Non-Wheeiing Iransfers Finally,
again referring to Fig. 2.3.6, a power transfer that combines
wheel ing with a conventional power sale Is shown. Utility A Is
del Ivering 200 MW of power to utility B, and utility B is
passing 100 MW, which was sold by A to C, on to utility C. Thus
there are two transactions taking place: a 100 MY wheeling
transfer between A and C, with B acting as the wheeling utility,
and a conventional sale of 100 MW from A to B.

ORNL-DWG B2-12850

UTILITY uTiuTy UTILITY
SYSTEM SYSTEM SYSTEM
A 8 o

Fig. 2.3.6. Three-party transfers

2.3.8 Conclusion

The deflnition of wheeling developed in this section and the
discussion in Section 2 of the basic structure and operation of
a utllity system can now be used to evaluate a specifled power
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transfer operation to determine whether or not it is wheeling,
and 1o determine +the possible +technical effects of this
operation on the utility systems Involved. The next section,
Section 4, will discuss what effects could be encountered on a
system providing wheeling services. The influence of these
effects on feasibility and costs of the wheelling operation are
then discussed in Sections 5 and 6, respectively.

2.4 Technical Effects of Wheellng

Based on the information In the preceding sections, It is now
possible to discuss the possible technical effects that a
wheel Ing operation wlll have on a utility providing wheeling
services. These effects fall Into +fwo categories, altered
del ivery system loading and altered generating unit commitment
or economic dispatch. These effects will result In changes In
overal | production costs for the wheel ing utility.

2.,4.1 Altered Del ivery System Loading

A major effect that a utility will encounter is a change in the
loading of Its power dellivery system. This may affect any of
the del ivery functions or any part of the del ivery system. Some
parts of the system may experience Increased loading, while on
other parts the loading may be decreased. On the parts where
loading Is Increased, there will be an Increase in dellivery
system losses. The costs resulting from these additional losses
will be the cost of increased generation or imports to replace
the power lost. Likewise, 1if loading Is decreased by the
wheel Ing operations, the losses in the lines will decrease,
allowing a comparable reduction in generation or power imports,

Both real and reactive power loading can be affected by
wheel Ing. Real power flows will be affected because real power
Is +ransferred across +the wheeling system. Reactive power
loading can also change because of conditions on the wheeling
system, the generating system, or +the customer's system.
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Provisions may be needed in the wheelIng agreement for reactlve
power compensation on the wheel ing system.

Changes In losses on the delivery system can be estimated
directly from |oad flow studies because this is one principal
output of a load flow program. However, the costs associated
with altered system losses wlll be determined from changes In
economlc dispatch, which Is discussed later In this section.

Another potential Impact of altered del ivery system loading Is a

decrease in the |ife of current-carrying components
(transformers, conductors, generators, etfc.). However, since
component loadings will wusually remain within normal ratings
during wheel ing, this effect will be small and the complex

calculations required for determining loss of |ife are probably
not justified.

Losses on the wheellng system can be accounted for in two
different ways. The first Is for the wheeling system to simply
generate more power to make up for the increased losses. The
second is for the wheeling system to subtract the power |osses
from the power It receives from the selling system. The
wheel ing system thus del ivers l|ess power to the receiving system
than It recelved from the seller,

2.4.2 Altered Generation Unit Commitment or Econom!lc Dispatch

The optimal generating unit commiitment or economic dispatch of
the wheel Ing system may be altered by some wheelIng operations.
Any time power flows in a system are changed, optimal commitment
or dispatch may be altered. The changes may either Improve or
degrade operating economics of the system. The costs or
benefits due to these changes arise from the varying operating
costs between generators (fuel costs and unit efficlency) and
also on the |ine losses along various delivery paths. These
costs can be quantified using the wheeling utility's production
costing methods.

There are several instances In which a wheel Ing operation will
affect generation on the wheel Ing system:
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- When power flows on a system are sufficlently aitered by
wheeling to make a new distribution of power flows
necessary for economic reasons (This [s altered economic
dispatch.)

- When increased power losses caused by wheelling are
compensated for by increasing generation on the wheeling
system. ‘

- When wheel ing causes certain lines to be l|oaded to their
Iimits, making it necessary to redistribute the power flows
on the wheel ing system.

- When wheeling Is to be accomplished by the displacement,
discussed In Section 3.3.2.

2.4.3 Changes In Production Costs

In this chapter production costs are the variable operation and
maintenance costs Incurred by a utility to produce a certaln
amount of electric power. Relatively fixed costs such as
depreciation and routine structural maintenance are excluded.
Every utility has [ts own techniques for determining production
costs, but the differences in these techniques are In the amount
of detall used. Some use detailed production analysis programs,
while others compute costs using relatively simple formuias.
The factors affecting production costs are the same for all
utifities - avallabillty of generating resources, generation
efficiency, fuel costs, and line losses. Thus, any change in
any of these quantities 1Is reflected In production cost
results. The costs of a specific wheeling operation may be
evaluated by using the wheeling utility's production cost models
and formulas to compare the cost of normal operation (without
wheel ing) with the costs during the wheel ing operation.

2.4.4 Changes in Spinning Reserves or Unloadable Generation

In some instances of wheeling, it may be necessary to lIncrease
the level of spinning reserves on the wheel ing system to account
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for the potential loss of the power imported for wheeling. If
the wheeling import is unexpectedly lost, the utility to which
the power is being wheeled wlll still be present as a load on
the wheeling system. While most wheel ing agreements would allow
the wheeling wutiliity to Iimmediately halt exports +to the
recelving system, the necessary control actions require a finite
amount of +time, and additional spinning reserves may be
necessary to maintain the wheeling system's stability during
that time. The cost of any needed additional reserve Is a
potential cost of wheeling.

The need for additional reserves can be determined using the
wheeling utlilty's spinning reserve criteria. If a single
contingency criteria Is used (spinning reserve is avallable to
offset the loss of the largest power flow into the system - the
largest operating generator or power import), then additional
spinning reserve will be needed Iif the power Imported for
wheel ing becomes the largest single contingency on the system.
Similariy, for any other reserve criteria, the level of spinning
reserve wiil need to be increased only if the power imported for
wheel Ing affects the formula used for determining reserve.

Iin contrast to the need for additional reserves, the amount of
unloadable generation present on the wheeling operation.
Unloadable generation is that amount of generation and imports
which could be quickly removed from a system without resorting
to emergency shutdown of a generating unit. |f the export of
wheel ing power Is suddenly stopped, there wlll be an excess of
power entering the wheel ing system, so the unloadable generation
must be sufficlent to compensate for such a loss. Again, the
level of unloadable generation present on a system will need 1o
be increased only If the amount of power exported for wheeling
affects the formula used for determining unlocadable generation.
For example, If the wheeling export becomes the largest system
"load," then unloadable generation would probably have to be
increased,
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2.4.5 Effect on System Stabillty

The altered loading of the wheeling system may have other
adverse effects on the transient or dynamic stability of the
system. If +this occurs, steps must be taken to restore the
system to a stable conditfion if the wheeling operation Is to
take place. Changes should be made tTo generator or |ine
loadings, and if such changes are not sufficient, additlional
facilities will be required for the wheeling operation. The
question of additional facilities Is addressed in Section 5.1 of
this chapter.

2.4.6 Conclusion

For a proposed wheel ing operation, the effects described In this
section should be analyzed with two objectives:

1. To determine if the wheeling operation will affect the
wheeling system to a degree that will make the operation
unfeasible.

2, |If +the operation Is feasible, to determine the costs
Incurred by the wheeling utility as a result of the
wheel Ing operation,

These analyses are discussed In the next two sectlions of this
chapter.

2.5 Feasiblllty of a Wheeling Operation

The possible effects of a wheelling operation on the wheeling
utility were described in the previous sectlion. For a proposed
wheel ing operation, these effects must be analyzed in order To
evaluate the feasibillity of the operation before it is carried
out. The answer to the following question will determine the
feasibility of a proposed wheel ing operation:
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During the wheeling operation, is an adequate level
of rellability malntained on the systems providing
the wheel Ing service?

2.5.1 Criteria for Determining Feasibil ity

There are several ways to evaluate the reliabllity of a system,
but the majority of U.S. utiiities presently use deterministic

criteria 1In assessing tfransmission system rellablllfy.8 An

example of such criteria Is presented in the National Electric
Rellability Council report Transfer Capability: A Reference

Documenf.9 A First Contingency Incremental Transfer Capabil ity
Is defined as: "The amount of power, Incremental above normal
base power transfers, that can be fransferred over the
transmission network 1in a rellable manner, based on the
fol lowing conditions:

1. With all transmission facilities in service, all facllity
loadings are within normal ratings and all voltages are
within normal |imits.

2. The bulk power system is capable of absorbing the dynamic
power swings and remaining stable following a disturbance
resulting In the loss of any single generating unif,
transmission clrcuit or transformer.

3. After the dynamic power swings following a disturbance
resulting in the loss of any single generating unit,
transmission clrcuit or transformer, but before
operator-directed system adjusiments are made, al
transmission facility loadings are within emergency
ratings and all voltages are within emergency |imlts.

8. The National Electric Rellability Study: Final Report, U.S.
Department of Energy, DOE/EP-0004, April 1981,

9. Transfer Capabllity, A Reference Document, National Electric
Rellabil ity Council, 1980.
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For a utlility using this criteria, the system must meet the
three conditions during all operations, Including wheellng.
Some systems use a more stringent criterfa, such as second
contingency Incremental transfer capability, in which the system
must be able fo withstand any fwo simultaneous contingencies.
Whatever criteria are used in normal operations also apply to
wheel ing operations,

If & system does not meet the necessary reliablllty criteria
during a wheeling operation, changes“should be made In system
generator and |Iine loadings in an attempt to meet the criteria.
If these changes are not sufficient, then additional faclllties
will be required for the wheel ing operation.

2.5.2 Additional System FacllItles for Wheeling

If It is necessary to add facilities to a system to make a
wheel Ing operation feasible, the cost of those facilities is an
additional cost for wheelling. However, because the new
facilities may provide other benefits beyond just making the
wheel ing operation feasible, a problem may arise in determining
whether the entire cost of the new facilities, or only part of
that cost, should be considered a cost of wheeling. It will not
be attempted In this discussion to present a method of assigning
costs, but an Important point concerning such cost assignment
wlll be made.

The main benefit of the new capacity, beyond allowing wheel Ing
to take place, will probably be an increase In overal
rel fabll ity of the wheeling system. There are cases, however,
in which a utility has no need for additional reliability, and
thus cannot justify any expenditure for that purpose. I|f this
is the case, then the benefit of increased reliabliity cannot be
considered In assigning the costs of the new facilities. |If the
new facilities do not provide any needed benefits beyond
wheel ing, then the entire cost of the new facilities Is a result
of the wheeling transaction.
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2.5.3 Conclusion

The criteria presented In this seciton should be wused to
evaluate the feasibility of a proposed wheellng operatlion before
It is carried out. |[f the operation Is judged to be feasible,
then the next analysis should address the costs Incurred by the
wheel Ing utilities as a result of the wheel Ing operation.

2.6.1 Analysis Technique

The effects of wheellng and feasibiility criteria have been
discussed, and now the question of what should be done to
demonstrate feasibility and <costs of wheeling will be
addressed, The following Is a very general analyslis technique
which would be applicable to most wheel ing operations:

1. From hourly load forecasts for the wheeling system during
the period the wheel ing operation Is to occur, determine
an optimal generating unit commifment schedule for the
system as It would be without the proposed wheeling
operation.

2. Simllarly, determine the optimal unit commiiment schedule
for the system as it would be with the wheeling
operation.

3, Using typical load data for the system, simulate both
cases for the wheeling perilod:

- Compute optimal economic dispatch.
- Using load flow, transient stability, and dynamic

stability studies as needed, and the wheel Ing
utitity's rellabil ity criteria, eval uate the
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feasibil ity of the proposed wheeling operation. If
the operation Is not feasible, make changes In
generation and system controls and return to Step 1.
If the operation is feasible, proceed to Step 4.

4. By comparing load flow, unit commitment, and economic
dispatch data fram the two cases, determine which parts
and components of the system are affected by the wheel ing
operation.

5. Using the wutility's production <costing techniques,
estimate production costs for +the 1wo cases. The
difference In production costs between the Two cases are
the Incremental costs (or benefits) of wheeling to the
wheel ing util ity.

The load flow and stability studies referred to In the outline
are expenslve to use, so the general analyslis technigue may not
be justified or needed in every case:

- Small economy +transactons wil! often not be significant
enough to overload any components or cause stability
problems.

- For certaln system conflguraticns, stability Ilimlts for

i ine and component loadings can be estimated.

- |f costs have been determined for one wheel Ing transaction,
minor changes In the operation may not affect the costs.
For changes in the amount of power wheeled, certain costs
might be conslidered proportional, within certain limits, to
the amount of power wheeled.

It is very Important to remember, however, that if there Is a
disagreement among those involved concerning effects or costs of
a wheel ing operation, simulation studies may be needed to settle
the dlsagreement. In order to determine any valid rules,
though, the effects each of these factors has on a wheeling
operation need to be studied through computer model ing and other
analysis techniques.
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An important factor to consider in any analysis [Is the
experience a utility has had In operating Its system. Utility
engineers often have a good Idea what thelr system will do under
certaln circumstances. However, in a dispute over a wheeling
operation, thls type of judgment based on experience should be
supported by ‘quantitative evidence such as operating records and
load flow and stabllity simulatlon data.

There are many other technical considerations In a wheeling
operation, some of which will now be discussed. All of fthese
need further study before they can be incorporated Into general
rules.

2.6.2 Effects on Other Systems
Power systems which are not directly involved In a wheeling

operation may stil| affect or be affected by it. Consider, for
example, the arrangement shown in the Fig. 2.6.1.
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Fig. 2.6.1, Example - Effects of
Wheel Ing on Other Power Systems
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System B has agreed to wheel power from A to C. The external
systems shown provide a parallel path from A to C, and part of
the power to be wheeled may follow this path. While an attempt
will be made to [imit the amount of power flowing through the
external systems, the flows may still be significant enough to
cause conditions on these systems to IImit the amount of power
that can be wheeled. The external systems may experience any of
the potential effects of a wheeling operation. It is therefore
Important to Include the external systems In simulations of the

wheel ing operation. Instead of using full models for +these
systems, though, 2 less detalled equivalent mode! can be used to
represent the external systems. If the necessity s then

Indicated by signiflicant power flows across system borders In
the Initial simulations, the external systems can be analyzed In
more detall.

2.6.3 Wheeling vs. Two-Party Transactlion

It is possibie to compare a potential wheeling operation with a
conventional exchange Iin which the wheeling utility simply
generates and sells power rather than wheeling it. Any of the
effects described for wheeling <can also occur during
conventional exchanges and the same techniques of cost analys:s
apply. Analyze three alternatives:

- No exchange
- Conventional exchange
- Wheeling

A comparison from the wheel ing utility's standpoint can then be
made by comparing the effects and costs of each alternative.
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2.6.4 Voltage, Location and Number of Delivery Points

The best voltage level, location, and number of del [very points

will also be a consideration In some wheellng transactions.
Unless additional facilities for wheeling are belng consldered,
the number of alternatives will be limited by the Installed

equipment on each system, The configuration of system
Interconnections, and the difficulty of controlling power flows
on an ac system. The possible alternatives, including adding
new facilities, can be compared using the feasibiiity and
production cost criteria. Besides conslderations of system
configuration, the only other relationship between delivery
voltage and the amount of power wheeled Is the usual
relationship In any power dellvery arrangement that |ine l|osses
decrease as del ivery voltage increases.

2.6.5 Advance Notice

It is important that a wheeling utility be glven sufficlent
advance notice of a new wheeling transactlion or changes In an
existing one. For a proposed new +transaction, the utility
should be glven time to perform studies as needed to determine
the feasibillity, effects, and costs of the transactlion. The
amount of advance notice glven for changes 1in an existing
agreement depends on the appllicabllity of previous studies o
the changes. If +the feasibllity and costs of the new
arrangement are known, the utllity only needs time to determine
the proper system control adjustments. If not, sufficlent time
should be allowed for assessing the feasibillty and costs.

For operatlional changes In wheeling transfers, [.e., changes In
power levels, starting and ending *times, etc., different
utiiitles will have different requirements. Certain systems are
capable, for example, of making a more rapid transition between
power |evels than others, and some systems will encounter more
severe effects from such a change. The Importance of advance
notice also depends on the magnitude of the transaction and the
magnitude of the proposed change.
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2.6.6 Concluslon

The analysis techniques described in this section can be applied
to a proposed wheel ing operation to evaluate the feasibility and
potential costs of the operation. The feasibillty criteria,
developed in Sect. 5.1 of this chapter, are based on common
electric utility rellfability requirements, and cost estimates
are made using utility production costing analyses. The
techniques are general techniques applicable to any proposed
wheel Ing operation.

2.7 Conclusions

Four topics have been addressed in this chapter:

- The structure, operation, and functlions of an electric
util Ity system (Section 2)

- A definition of wheeling (Section 3)

- The possible technical effects of wheeling on the wheel Ing
system (Section 4)

- A method for analyzing and quantifying the effects and
thelr resulting costs (Sections 5 and 6)

Discusslons of these four Topics form a general technical
reference regarding wheel ing operations.

There seems to be a general feeling In the electric ‘utility
industry that the term "wheellng" signifies an operation which
has +the purpose of “Transferring electric power using the
facilities of a utility which did not generate or does not
Intend to use the electricity. From this, the definition of
wheel ing of this report was formed:
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An operation will be classifled as wheeling if it
involves two or more separate electric utilities,
and power system facilities of at least one of the
utilities are used to transfer electric power that
was not generated by and is not Intended for final
use by the utility or an end-use customer of that
utility.

The definition 1is Intended to include a broad range of
operations, Including:

- "Flow-through" wheeling in which the power to be
transferred flows through the delivery system of the
wheel ing utility,

- "Displacement” wheeling in which the power to be wheeled
displaces generation or power Imports near the point at
which it enters the wheel Ing system,

- Any combination of flow-through and displacement wheel ing.

All of these were included in the definition because they all
serve the same baslc purpose, that Is, to transfer power using
facilities owned by a utility other than that which generated
the power and that which uses the power or sells it to an
end-use customer. Wheeling Includes only those fransactions In
which the power to be wheeled is simultaneously imported and
exported by the wheeling utility.

A  wheeling operation cannot be analyzed as an Isolated
occurrence on the wheellng system. Instead, the operation
represents a new set of system conditions which must be analyzed
from an overall system standpoint. Both generation and the
power delivery system including distribution, subtransmission,
and transmission systems, can be affected by wheeling. Possible
effects Include:

- Altered dellvery system loading--can affect power |osses
and stablil ity of the system

- Changes In optimal unit commitment and economic dispatch
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-~ Changes In required reserve and unloadable generation
levels.

Any of these potential effects can result In costs or beneflits
to the wheeling utility. However, these costs or benefits are
not necessarily related +to the amount of power wheeled.
Operating costs due to wheellng can be estimated by using the
utilIty's production costing techniques to compare varlous
wheel ing and non-wheel ing alternatives. The difference between
production case are the operating costs of wheeling for that
particular operation.

The feasibility of a specific wheellng operation should be
determined based on the wheelling utility's usual reliability and
operating criteria. This usually Includes malintaining system

voltages within specified |Iimits and maintaining system
stability at all times. Load flow and transient and dynamic
stability studies, as well as the utility's operating
experience, wlll all be useful In assessing the feasibility of a

wheel Ing transfer,

Detailed simulation studies may not be justified or necessary
for every wheeling transfer. Sometimes one study or set of
studies may apply to several situations. However, no specific
rules have yet been developed for determining when simulations
are needed.

I+ Is Imporfant to remember +that +the analysis technlque
presented In this report Is system-specific. Further research
Is needed concerning the technical considerations covered In
this report, Through computer modeling and other analysls
techniques It might be possiblie to develop a generic method of
analyzing wheeling operations, However, until such a method Is
developed, wheeling operations in which questions about
feasibility or costs arise should be evaluated on a case-by-case
basis using the various system studies, and most importantiy,
sound englneering judgment, to estimate the effects and costs of
each Individual wheel ing operation.
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2.8 Appendix - Basic Concepts of Electric Power

2.8.1 Alternating and Direct Current

A basic classification of electrical circuits refers to the way
in which current flows In the circuit. Two common possibilities
are direct current (dc) and alternating current (ac). Direct
current flows at a constant rate In one direction through the
circuit, yielding a constant value of current over time (Figure
2.8.1). The Iinstantaneous magnitude of alternating current
fol lows an oscillating (sinusoidal) pattern (Figure 2.8.2).
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Fig. 2.8.1. Direct Current
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Fig. 2.8.2. Alternating (Sinusocidal)
Current

(For further discussion, see Ref. 8, pp. 11-19.)

2.8.2 Sinusoldal Functions

The period of a slnusoidal function, shown as T In Figure 2.8.3,
Is the amount of fime required for the function to make one full
positive/negative cycle. The frequency of the sinusold,
measured in hertz, s the number of such cycles occurring In one
second. Frequency Is the mathematical Inverse of period. In
U.S. power systems, frequency Is 60 Hz. In Figure 2.8.3, the
value of the sinusoldal function represents the magnitude of a
quantity (e.g., voltage, current, or power) at a certain time
for a specifled point on the system.
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Fig. 2.8.3. Sinusoidal Function

In Figure 2.8.4, functions a and b are slinusolds with the same
frequency. The difference, In degrees, between the polnts at
which each crosses the zero axls Is the phase angle, 0, between
the two sinusoids. The two are sald to be out of phase by 0
degrees, and In this case, a Is leading b by 0 degrees. |If 0 Is
zero, the sinusolds are in phase.
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Fig. 2.8.4. Sinusolds Out~of~Phase

(For further discussion, see Reference 8, pp. 265-270.)

2.8.3 Ac Systems

To generate current at a freguency of 60 Hz, a simple two-pole
generator would spin at a rate of 3600 revolutions per minute,
or 60 revolutions per second. Therefore, for each complete
revolution of the generator rotor, one complete cycle of current
is produced. As the rotor turns 360 degrees (one revolution},
the current can aiso be considered to move through 360 degrees,
as Tllustrated In Figure 2.8.5.
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Flg. 2.8.5. Phase of Alternating
Current

When an ac system Is In steady-state operation, l.e., no changes
are being made to the system, the frequency of the current must
be constant and the phase angles between voltages and currents
non-vary Ing throughout the system., This Is known as synchronous
operation. in reality, a large power system Is never In frue
steady-state operation due to constant variations in loads on
the system. So In a practical sense, synchronous operation
means the system [s operated to provide an average frequency of
60 Hz throughout the system, with phase angles remaining wlthin
certain lImits. A system is said to be stable If It Is always
moving toward a state of constant 60 Hz frequency and
non-vary ing phase angles. |f synchronous conditions on a system
are not met, the result can be partlal or total system fallure.

An Tllustration of phase angle difference in an electric power
system [s given in Fligure 2.8.6. Generators A and B are located
at different points in the same utility system. Both are
generating power at the same frequency. However, the point at
which the Instantaneous value of the current from generator A,
represented by sinusoid a, reaches zero is different from the
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point at which the current from B, represented by slnusold b, is
zero, The dlfference between these two zero polnts, measured In
degrees, Is the phase angle between the currents In generators A

and B.
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Fig. 2.8.6. Currents OQut-of-Phase

This discussion could alsc apply to the phase angle between
vol tages at generators A and B.

Another possible difference In phase can be demonstrated using
Figure 2.8.7. Let "a" be the voltage at one point In the system,
"b" be the current at the same point. The voltage and current
are out of phase by 0 degrees at that point.
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Fig. 2.8.7. Voltages Out-of-Phase

Variations In the phase angles of voltages and currents in a
system are caused by the I[nductance and capaclitance of system
elements. WIith proper control settings, the voltage and current
at a generator output can be In phase, but as the power flows
through the system, Inductive and capacltive characteristics
create time delays in the voltages and current, causing them to
become out of phase. Inductance and capacltance have no effect
on a steady state dc system, because current and voltage are not
time-~varying. Therefore, all quantities in a pure dc system are
In phase (phase angles are all zero). Phase differences do
occur, however, in ac systems, and are quite significant. The
important phase differences are:

1. Phase angle befween voltages at different poinfts in the
. system.

2. Phase angle between voltage and current at a specifled
point.

(Additlonal reference: Reference 8, Chapter 8.)
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2.8.4 Electric Power

If a mathematical analysls of steady-state power flow on an ac
system is performed, it can be shown that if the phase angle
between the voltage and current is not zero, energy is returned
from the power system to the generator during part of each ac
cycle. This Is due to energy being alternately stored in and
released from Inductance and capacitance  throughout the power
system. When an element (any part of an electrical circuit) Is
purely resistive, voltage and current are directly related In
the element, so voltage follows current (current follows
voltage) exactly. In an Inductive element, however, the
Inductance delays the current waveform, and thus the voltage
leads the current In time. Similarly, capacitance delays the
vol tage waveform, so current leads voltage In a capacitor.

In a steady-state dc system, Inductance and capacitance have no
ef fect, so voltage and current are always In phase, that is, the
peak value of voltage occurs at exactly the same time as the
peak value of current. In an ac circuit, because of the energy
storage in Inductive and capacitive elements, the current and
voltage are not in phase, meaning there Is a time delay between
thelr peak values. During certaln portions of the ac cycle, one
of -the values can be negative while the other is positive.
Since instantaneous electric power [s the product of voltage and
current, this results In a negative (reverse) power flow. This
reverse flow performs no useful work, Increases energy losses In
the system, and In effect sends back a portion of the useful
power received from the generator.

The total power can be mathematically represented as a
combination of two quantities:

- Real power, whose value Is never negative, that is, it
always flows through the system from generator to load,
and,

~ Reactive power, +the component of power which flows

continuously back and forth between the generator and the
rest of the system.
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It Is desirable to reduce reactlive power transmitted In a system
as much as posslible, since [t produces unnecessary and useless
loading of transmission |Ines and generators. However, [t can
never be completely el iminated.

Single-phase power Is power which can be delivered using one
energlzed conductor and one return conductor. Single~phase
refers to the fact that there is only one value of voltage and
current at the generator terminals. Power dellvered by a
single-phase clircuit puisates around an average value at a
frequency of twice the ac frequency, as shown [n Figure 2.8.8,
where the sinusold represents [nstantaneous power flow.
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Fig. 2.8.8. Single-Phase Power

In a three-phase system, there are three energized conductors
and one return conductor, which Is usually the earth. Large
power systems are three phase because of economic advantages
over other arrangements. In a balanced three~phase system,
l.e., one In which the loads connected to each phase are equal,
the voltage magnitudes on all thres llines are equal, but each
voltage Is 120 degrees out-of-phase with the other two. This Is
depicted In Figure 2.8.9. Likewise, the currents are equal I[n
magnitude, but are 120 degrees out-of-phase. An  Tmportant
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characteristic of three-phase power can be observed by summing
the three currents, A, B, and C of Figure 2.8.9. The result is
that the Instantaneous sum of the currents Is zero at all
times. This means that for perfectly balanced loads, there is
no return current present. In reality, the loads are never
perfectly maféhed, so a smal! return current is always present,
but it Is much smaller than it would be on an equlvalent
single~phase system. The power in each phase osciilates about
an average value as In Figure 2.8.8, but when the three
different values of power are summed, the total power output of
the three-phase system Is constant. Thls contributes ‘o
smoother and more effliclent operation of generators and motors,
because the torque on the rotating shaft is constant.
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Fig. 2.8.9. Three~Phase Power

Figure 2.8.10 deplicts a simple three phase system. Loads A, B,
and C are equal, so the return lines from each are simply
connected together, and no return conductor to the generator Is
needed.
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Fig. 2.8.10. Three-Phase System

(Additional reference: Reference 7, pp. 21=-34.)

2.8.5 Ac Power Flow

2.8.5.1 Concept

The Idea that power "flows" through an electrical delivery
system [s an [dea that Is very complex to strictly define.
However, a conceptual understanding of this 1Idea 1Is not
difflcult to achieve, and since "power flows" are dealt with
often in this report, such an understanding Is Important.

The system shown In Fig. 2.8.11 will be used to demonstrate the
concept of power flow. This system Is a simple hydraulic I1ff,
such as would be found in an automoblle service garage. This
system will be used to demonstrate the concept of power flow.
Power In this system flows from the electrical power source on
the left to the hydraulic | 1ft on the right.
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Fig. 2.8.11, Hydraullc Lift System

The power flowing In this system flows along several different
delivery paths. The flrst path Is from the electrical power
source to the electric motor. The power thus flows over the
electrical cables, similar to power flow In an electric utility
system. From the motor, the power Is +transferred to the
hydraul Ic pump, and this ftfransfer Is made over the rotating
shaft that connects the two. Finally, the power Is dellvered to
the hydraulic I1ft, and this time the power flows through the
fluld line between the pump and the Iift.

Thus, while no physical "power unit" can be seen to move from
the electrical source to the hydraullec IIift, It 1Is stiil
conceptual ly accurate to say that power Is transferred through
this system. |t is thls concept that Is used In the study of an
electrical delivery system to describe the delivery of power to
the varlous system loads. This concept greatiy simpliflies the
analysls of electric utility systems.
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2.8.5.2 Mathematical Analyslis

Consider a single ac ‘transmission line wlth the following
characteristics:

Vs Is the magnitude of the voltage at the end from which
power Is sent,

Vr 1s the magnitude of the voltage at the end where power
Is received.

§ is the phase angle between the sending and receifving end
voltages using recelving end as reference.

The phase angle of the voltage at the receiving end Is
zero.

The value X for a specific line is a constant which
represents the equlivalent Impedance of the I[Ine at
frequency of 60 Hz.

For this elementary representation of a transmission Ilne, a
simple but informative equation for the real power flow on the

10

|ine can be written:

P = — sin §

By examining the real power equation, It is seen that there are
three variables which may be adjusted to confrol the flow of
real power on the line:

10.

F. W. Sears, M. W. Zemansky, and H. D. Young, University

Physics, Part |, Addison-Wesley, Reading, Massachusetts, 1976.
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- Vs, the sending end voitage magnitude.
- Vr, the recelving end voltage magnitude.

- &8, the phase angle between sending and receiving end
vol tages.

To vary the voltage magnitudes Vs and Vr, capacitors may be
switched on and off the system, and voltage regulating
transformers may be used. The phase angle may be adjusted
through the use of phase shifting fransformers, although this Is
not general ly used as a means of power flow control.

For the speclal case of power flow from a generator, define the
variables:

- Vg Is the Internal generator voltage magnitude.

- Vt Is the voltage magnitude at the external termlnals of
the generator.

- § 1is the phase angle between the Internal and external
generator voltages, with the external terminal voltage as
reference.

X Is agaln an Impedance constant for a given generator.

The equation for real power Is now:

P = - sin

and the real power flow Is affected by varylng Vg, Vi, or §.
Increasing the power Input to the generator (e.g., adding more
coal to the boller) will Increase the phase angle and thus
increase real power flow out of +the generator. There are
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controls, called excitation controls, on an ac generator which
adjust the values of Vg and ¢, but these are mainly used to

control reactive power flow. Another simple equation may be

used to demonstrate control of reactive power flows:11

v
= . r -
Q= X (VS cos § Vr)
Varying the voltages Vr and Vs will change the reactive power
flows on the line, Reactive power from a generator |is

controlled by using the excitatlion controls to vary internal
generator voltage Vg and phase angle §. For further discussion,
see Reference (6), Chapter 9,

11. W. D. Stevenson, Elements of Power System Analysls,
McGraw-Hill, New York, 1975,
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2.9 Glossary

Admittance Iindicates the ease with which alternating current
flows in a circuit. Admittance is the mathematical reciprocal
of impedance. Shunt admittance Is the admittance between a
power |ine and ground. See Ref. 8, pp. 300-301.

Lapacitance refers to the ability of an element to resist sudden
changes In the voltage across the element. Capacitance relates
to the storage of energy In an electric field. The capacitance
of a fransmission |Ine arises from the elecfric field among
conductors and the earth. See Ref. 8, pp. 147-152.

Technical ly, any element which carries electrical current is a
gconductor. For the purposes of this report, however, the term
"eonductor™ will refer to the current-carrying electrical cables
of the power system.

The movement of electrical charge Is known as current. The
numerical value of current indicates the rate at which charge Is
flowing., See Ref. 8, pp. 11-20,

An electric fleld exlists In a power system between any two
conducting circult elements which are at dIfferent voltage
levels. See Ref. 9, Ch, 25.

The Impedance of a power system conductor Is a combined value
used to represent Inductance and resistance of the conductor.
Impedance, which Is usually assumed to be constant at a specific
frequency, Indicates the ability of the conductor to Impede the
ac current flow at that frequency. See Ref. 8, pp. 296-299,

Inductance indicates the ability of an element to resist sudden
changes In the flow of current through It. Inductance relates
to the energy storage in the magnhetic fleld surrounding the
element, See Ref, 8, pp. 136-140.

A magnetic fleld exists In a power system around any element
through which electric current Is flowing. See Ref. 9, Ch. 30.
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Resistance Indicates the ability of a circuit element to resist
the flow of current. See Ref. 8, pp. 31-33,

Yoltage refers to the work required to move electrical
(cause current to flow)
16-19.

charge
between two points. See Ref. 8, pp.
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Chapter 3

Economic Aspects of Wheel ing

2.1 Infroduction

3.1.1 Overview

This chapter contains a theoretical economic analysis of the
costs of providing wheeling services and how these costs can be
refiected in wheeling rates. The cost structure of providing
power transmission services, Including wheeling, Is reviewed,
and It is shown that such services are usually provided at
continuously decreasing average cost. The theoretical econamic
behavior of a natural monopoly Is then examined under various
institutional structures. The analysis then focuses on the
economic costs of wheel ing.

Because wheeling transactions are regulated, potential impacts
of regulatory goals on the level of wheeling rates are
examined. Recommendations are made concerning how conflicts
among regulatory goals can be reconcliled and implemented in
wheel ing rate design.

3.1.2 Background

As stated [n Chapter 2, wheeling is the simultaneocus ftfransfer
through transmission facllities owned by a utility of electrical
power that was not generated by and is not Intended for final
use or final sale to an end-use customer of that utiiity. For
example, If Utility B uses its transmission facillities to
transfer electric power sold by Utiiity A to Utility C, Utility
B is said to wheel power from Utility A to Utitity C. This type
of transaction will be called a third-party wheeling
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arrangement. Similarly, [f Utility A owns or has an entitlement
in an isolated generating facility that Is not directly
Interconnected with its transmission grid but Is interconnected
with Utility Bts grid, Utility A may contract with Utility B to
wheel power from the Isolated generating facllity to Utility A's
grid. This type of +transaction, will be referred to as
second-party wheel ing.

Typically, wheeling tTransactions require bilateral contracts
between or multilateral contracts among the utilities
participating iIn the transactions. Third-party wheel ing
transactions can be completed under +two or more billateral
contracts between the participating utllities (e.g., bilatera
bulk power contracts between Utilltles A and C and bilateral
wheel ing contracts between Utilities B and C In the exampie
above) or a multilateral agreement among participating utilities
(e.g., a multilateral agreement among Utiiities A, B, and C).
Bilateral contracts are necessary In second-party wheeling

fransacflons.l

A wheel Ing arrangement, regardless of whether it Is a bilateral
or multilateral agreement, may specify the polnts at which the
wheel ing utility recelves and dellvers the power, a rate
schedule or formula that determines the compensation received by
the wheel ing utility, varlous other terms and conditions under
which the power is wheeled, and whether the arrangement may be
amended or terminated. If wheel Ing arrangements Involve the
transmission of electric power pursuant to the Federal Power
Act, the Federal Energy Regulatory Commission (FERC) has
reguiatory responsibility for reviewing and approving or
rejecting wheel ing arrangements flled by electric utilIties.

1. A wheeling transaction may be comprised of a serles of
second- and third-party tfransactions. For example, to receive
Its entitlement from a generating unit located in Utility A's
service area, Utility D might have to engage In a second-party
transaction with Utiilty A and third-party transactions with
Utllities B and C If the latter utilities provide a fransmission
interconnection between Utilitles A and D.
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3.2 General Cost Characteristics of Power Transmission

A natural monopoly occurs when +there Is a “tendency to

decreasing unit costs over the entire extent of the markef."2
That 1Is, all firms serving the market face continuously
decreasing long-run average costs, i.e., Increasing returns to
scale In production. Under this condition, a single flirm can

serve the entire market at less cost than two or more firms.5

The provision of transmission services, such as wheeling, Is an
example of a natural monopoly. Speciflcally, Increasing returns
to scale are achleved as the capacity of a transmission |ine,
expressed In megawatts (mW), or gigawatts (gW), Is Increased.
That 1s, the cost per mW of capacity decreases as the capaclty
of a transmission |ine Is Increased. For example, the total
cost of a 2,700 mW, 800 kllovolt (k¥) 1lne that Is 200 miles
long may be as high as $152 million (expressed In 1985

dollars),4 which represents an average cost per mW of
approximately $56,300. However, as shown In Figure 1, +thls
average cost Is only about 60 percent of the average cost per mW
of a 1,100 mW, 550 kV line and only about 25 percent of the
average cost per mW of a 310 mW, 463 kY |Ine.

Once a fransmission |lne with a gliven capacity has been bullt,
the average cost of +transmltting each mW over +that Ilne
generally decreases with increases in mW transmitted up to the

2. Kahn, 1971. Vol. 2, p. 119.

3. Because only one flrm serves the entlre market in a natural
monopoly, the capital Investment requirements facing the firm
are typlcally high, Two other characteristics of natural
monopol fes are the production of nonstorable goods or services
and product demands that vary by time and market location. See
Kahn, 1971, Vol. 2, pp. 119-120.

4. Commonweal th Assoclation, Inc., 1978.
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Fig. 1. Decrease in costs with increase in mW transmitted.
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Itne's capacity |imit. Because a large portion of a line's
total operating costs (l.e., fixed plus variable costs) are
fixed, average total costs decrease as fixed costs are spread

over a greater number of transmitted mw.5 It should be noted
that the decreasing average total cost characteristic of an

existing ftfransmission line does not say anything about the
exlstence of Increasing returns to scale across all output
levels. it Is the planning concept of long-run decreasing
average costs across all output levels that Indicates the

potential for natural monopoly.

The economies of scale present In transmission service are
depicted In Figure 2, The curve LRAC Identifies the minimum
long-run average total cost of transmitting varying levels of
mW's. The curve LRMC represents the long-run marginal cost of
transmitting each additional mW. Because LRAC decreases
continuously, LRMC 1is |ess +than LRAC at all levels of
transmitted mW. That [s, the transmission of each additional mW
decreases the LRAC of all mW transmitted.

3.3 General Behavlor Characteristics of Natural Monopoly
Utilities

Microeconomic theory provides some useful insights Into the
rational economic behavior of a utility transmitting power at
decreasing average costs with respect to the prices It charges
and the quantities of power that it transmits at each price. In
general, any firm that operates as a natural monopoly must
charge a price greater than its marginal cost of production to
cover Its ftotal costs, Including a reasonabie return on
Investment. However, deviations from the general axiom of
setting price at marginal production costs result In a set of

————— - - -

5. This assumes that +the rate of Increase in variable
transmission costs Is less than the rate of decrease In average
fixed costs with lIncreases in transmitted mW. Generally, the
capacity of a line is determined by stability problems and
occurs before variable fransmission costs Increase rapidly.
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prices and product output that differs from the optimal set that

would occur in a purely competitive market sH’uaﬂon.6

If +the natural monopoly Is allowed to operate as an
unconstrained monopolist, It typlcally would choose that
strategy from a varilety of pricing strategies which offers it
the greatest probabllity of achleving Iits primary operating
objective. For example, if Its primary operating objective is
to maximize profits, it may choose to employ discriminatory
pricing techniques. That is, it might charge each customer the
highest price that the customer would be willing to pay for each
level of output,

A firm that Is a natural monopoly may be abie to maintain its
monopeoly because the government grants it exclusive production
rights In a speciflied market. Because It Is able to operate and
make profits due In part to the governmentt!s Intervention, the
natural monopoly's pricing operations are generally restricted
by a reguiatory agency established as an arm of the government,
The type of regulation that is generally imposed on a natural
monopoly tries Yo |imit the prices charged by +the natural
monopoly and/or to constrain the return on Investment that the
firm Is allowed to earn. |If regulation by the regulatory body
is effective, the natural monopoly will ‘be unable to charge
maximum prices for each output level and will be constralned
from earning +the maximum potential return on Investment,
Maximum price regulation In a declining cost Industry usually
results In the firm setting a single maximum price for each good
or service produced and satisfying the entire market demand for
each good or service at the established price. Setting a
maximum allowed return on invested capital yleids similar price
and quantlty results as In tThe maximum price case. Under
constrained return on capital regulation, return on capital and
operating costs can be added together to determine the maximum

6. See Mansfleld, 1975, pp. 234-235. for the assumptions for
pure competition. The optimality of prices and output will be
discussed in Section 2.4.1.
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revenue level that- the firm can earn from the sale of a
specified level of goods or services. Product prices can then
be set by the regulatory body to meet specific regulatory goals
or objectives.

The two regulatory schemes, therefore, are almost identical. In
the maximum return on capital scheme, however, a flrm has the
ablil ity to change Its Iinvestment and cost structure so as to
Influence the price that It can charge., It has been suggested
that such flrms have a tendency to Invest more heavily than is

optimal and, therefore, raise the price that they can charge.7

The market structure of buyers 1o whom the naturai monopoly
sells can also affect 1its pricing and output behavior,
regardless of the regulatory scheme Imposed. For example, if
the number of potential buyers for its products Is small, the
buyers of the firm's products may have considerable Influence on
the prices that the firm can charge. Such sltuations for one .
buyer and one seller are commonly referred to as bilateral

monopolles.8 The price levels determined by bilateral
monopol les depend on the relative bargaining strengths of the
two parties. |In addition, [f there exists alternative potential

sellers of the products or substitutes for the produc*rs,9 tThe
seller's price may be limited to that price above which the
buying firm would be Induced to find another supplier. This
type of pricing behavior is referred to as "limlt pricing.”

7. Averch and Johnson, 1962

8. Fellner, 1949,

9. If a firm 1Is buying power and “transmission service
separately, a substitute may be to buy the power Involved from

other sources. This may ellmlinate the need for the wheellng
service altogether.
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The final sltuation that may Influence the pricing behavior of a
natural monopoly Is the sltuation in which the flirm could be the

seller of two products to the same customer. |f the products
are "tled" together so that a certaln amount of each must be
bough“l',10 the price of one product may subsidize the price of

the other. In such situations, the buying and selling flrms are
only Interested in the total value of the transaction. The
particular price of any one product may be inconsequential as
long as the price of the other product is sufficlentiy high or
fow. Additionally, the selling utility could monopol ize other
products by tying. If one product is monopol ized, the selling
firm could require another product to be bought even at hligher

prices that other sources. Trebing belleves that the
transmlssion functlion s a focal point for such activity.
"Control of +thls network permits +the firm to |limit or

clircumscribe the actions of possible compefifors."11

3.4 Specific Costs Assoclated with Wheeling

Seven major types of economic cost may be created by wheeling
transactions. These costs are:

1. The cost of producing power to replace |ine |osses
assocliated with wheel ing;

2. Incremental transmission operating and maintenance costs;

3. lIncremental real depreciation of transmission facilities;

10. A firm selling power often has to transmit It for some
distance over its own lines. The power cannot be bought wlthout
the transmission service so the two are "tied" together. Also,
a firm could require that transmission and power be "tied"
together, even though other power sources exist.

11. Trebing, 1977
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4. Incremental capacity costs If the wheeling utility must
add transmission capacity to carry out wheeling
transactions;

5. A reduction in the quality of service to the wheeling
utility's retall customers and firm wholesale customers if
the wheel ing transactions reduce the reiliablility of ftThe
transmission system or Increase costs to malntain
reliabil ity at a given level;

6, Opportunity costs which result from the fact that other
entities are unable to complete an economically efficient
power interchange transactlion because the transmission
capacity of the Intervening utility that must wheel the
power is fully lcaded; and,

7. Changes in utility operations, such as, unit commiiment,
economic dispatch, reserves, and unloaded generation,

The first type of economic cost is incurred by the utility that
furnlshes the wheel ing losses, although payment for such costs
is typically made by the utility purchasing the wheeled power.
The second, third, and fourth tfypes of economic cost may be
incurred by the utillty providing wheeling services. The fifth
type may be incurred by the wheeling utility's firm customers
whose electric service is Interrupted more frequently as a
result of wheeling transactions. The sixth tfype of economic
cost reflects the higher cost of service Incurred by other
entities that are unable +to complete cost-effective power
transactions requiring wheeling services with the wheeling
utllity. The final cost can be Incurred by any wutility
interconnected with the wheeling wutility but wusually are
Incurred primarily by the wheeling utility.

All of the major types of wheel ing costs are defined in terms of
marginal costs, not embedded costs associated with a utility's
exlsting transmission system (e.g., taxes and insurance on gross
transmission plant less accumulated depreciation reserve).
Specifically, embedded costs of existing plants are irrelevant
from either a planning or operating viewpoint. For example,
when a utility can meet the demand for wheel ing services with
its existing transmission system, the wutility incurs no
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additional embedded costs by wheeling but may incur some of the
marginal costs described above. On the other hand, if the
utllity cannot rellably meet the demand for wheeling services
with its existing fransmission system, the utility is faced wlth
the decision of whether to add ftfransmission capacity so that
establ ished reliabillity criteria are met. |If the compensation,
level of demand, and expected persistence of the excess demand
are sufficlent to justify the construction of new transmission
facilitles, the utility may Incur the incremental cost of the
capacity. However, I[f the compensation, level of demand, and
expected persistence of the excess demand are Insufficient to
Justify the construction of new capacity, the utillity may ration
access 1o Its existing system by refusing to wheel those
marginal transactions that Ilower +the rellability of the
Transmission system below an acceptable level. Such ratloning
imposes a higher marginal cost of service (l.e., opportunity
costs), as compared to the situation In which the wheeling took
place, on the customers of the wutilities that are refused

wheel ing servfces.12

3.4.1 Line Losses

In an alternating current (ac) transmission system, |ine |osses
increase by the square of the increased loading of a specific

transmission |line. |f we assume that a specific transmission
llne Is used to complete a wheellng transaction, the wheeling
utility's Incremental [|ine losses may result In less power being

del Ivered than is received by the wheeling utility. To account
for those losses, a wheel Ing contract may call for the amount of
power received by the wheellng utility to exceed the amount
del ivered by the estimated losses. In this case, the cost of
the losses s the incremental generating costs of the utility

12, For example, the finability of two utillitlies to complete an
economy Interchange +transaction because +third-party wheeling
services are not available causes the comblned operating costs
of the two utilities to be higher than they would have been if
the transaction had been completed.
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selling the power. |f the wheellng utlllty replaces the l|osses,
the wheel ing utillty incurs a cost equal to 1ts incremental cost
of generating power fo replace the losses,

As discussed in the previous chapter, electricity flows along
the path of least resistance, which means that wheeled power may
not flow along the shortest or most direct path between twc
utll ities. Furthermore, systemwide transmission {osses may
Increase, decrease, or be unaffected by a wheelIng transaction.
For these reasons, wheellng losses are ftypically based on
systemwide analyses rather than on analyses of specific
transmission |ines.

Estimated losses may reflect either the Incremental losses of
the wheeling transaction or average system losses. Detalled
load flow analyses, which are generally very expensive to
perform, may be required to derive accurate estimates of
Incremental wheeling losses. Moreover, the value of such
Information on incremental losses for ratemak ing purposes may be
less than the cost of performing the studies. |t appears that
most utilities either assume that wheeling losses are minimal or
use system average loss factors to estimate such losses. For
example, 1f Utllity B's system average loss factor is 10 percent
and it delivers 10 mW of power from Utility A to Utility C in a
given time period, Utility B typlcally requires Utility A to
del fver 11 mW of power instead of 10 mW to Utility B's grid.
This loss adjustment mechanism assumes that Utillity A must
generate sufficient power (11 mW) to enable Utility B to deliver
10 mW of power to Utility C as specifiled In the power
Interchange agreement between A and C. However, I[f the
incremental losses created by the wheeling transaction exceed
(are less than) the Utility B's system average losses, then
Utliity B would receive less (more) power than necessary from
UtTi 1ty A to adequately compensate Utillty B under a wheel ing
agreement based on system average losses. This occurs because
Utilt ity B is contractually Ilable for delivering 10 mW of power
to Utllity C.
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3.4.2 Incremeptal Transmission Operation and Malntenance
Costs

A utllity may also Incur Incremental transmission operating and

malntenance (O&M) costs as a result of wheeling power.13 These
costs Include the <cost of scheduling and completing
transactions, conducting load flow studles necessitated by the
wheel ing, and Increasing the frequency of Inspection of
transmission equipment. Most utllitles ignore Incremental O0&M
expenses In setting compensation for +the wheeling wutillity.
Incremental O0&M expenses Incurred by the wheellng wutllity
probably are quite low relative to incremental O&M expenses
incurred by the utllity producing the power that Is wheeled.
Nevertheless, an attempt can be made to estimate the magn i tude
of these expenses.

3.4.3 Incremental Real Depreciation

Incremental real depreclation «costs are +the accelerated
reduction In the economic |Ife of +transmission facilities
created by the use of such faclilities In wheeling fransactions.
Discussions with utllity operators indicate that such costs are
never estimated under wheeiing arrangements and are probably so
low that the fallure to estimate them has almost no effect on
estimated costs.

3.4.4 Incremental Capacity Costs

As we noted earller, a wheeling utility may Incur Incremental
transmission capaclty costs as a result of wheellng [If new
transmission facillitles must be added to handle reactive loads

e 2 i e s . g s

13. We assume that any Incremental administration and general
(A&G) expenses created by wheeling transactions (e.g., billing
expenses) are minimal. To the extent that they occur, they

could be included In transmission operation and maintenance
costs.
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created by wheeling (e.g., the incremental cost of capacitors);
to maintaln system rellability (e.g., breakers and relays);
meter and/or +transform +the wheeled power; and to eliminate
transmission capacity |Imitations (e.g., new [ines). These
costs can be estimated in detalled engineering analyses of the
impacts of wheeling on current transmission equlpment needs and

long=run marglinal cost analyses of the utilifty's transmission
system.

Some estimated Incremental capacity costs can be associated
directly with wheeling services to a specific entity. For
example, a wutility may construct a new line and Install
fransformation equipment o ensure delivery of an entitiement to
another utility. Under thls situation, the utility recelving
the entitlement creates the need for the additional transmission

capaclfy.14 However, most incremental capaclty costs cannot be
directly assligned and must be considered In aggregate as the

Joint incremental cost of providing transmission services to
numerous entities.

3.4.5 Quality of Service

Wheel ing transactions may also reduce the quallty of service to
the wheellng utility's firm retail and wholesale customers by
creating system reliabliity problems resulting In increased
service Interruptions. For example, four major blackouts
occurred in Florida during the first quarter of 1981. Many
utllity officlals belteve that the Iincreased level of power
Interchanges and the associated wheel Iing transactions occurring
under the energy broker system used by Florida's utilities were

- - - - -

14. This statement does not imply that the utility recelving the
entitlement power must pay the total «cost of the new
fransmission capacity. For example, the new capacity may be
used to wheel nonfirm power for other utilities or may provide
relfabil ity benefits to customers served by the owner of the
capacity. In such cases, the new capaclty provides several
different services, and the problem becomes one of Identifying
the cost responsiblility attributable to each service.
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a direct contributor to these blackoufs.15 During these
blackouts, it is reasonable to assume that firm wholesale and
retail customers of wutilities that were wheeling the power
interchanges of other utilities incurred some economic costs
because thelr electric service was Interrupted. These costs
include Items such as the value of lost production that cannot
be made up at another tIime and the loss of perishable items
(e.g., refrigerated foods that spoil).

3.4.6 Opportunity Costs

The sixth type of economic cost that may be created by wheel ing
transactions 1Is the opportunifty cost of lost or excluded
transactions. Opportunity costs are deflned as the savings that
have been foregone because a particular transaction was made.
For example, assume that Utility A, which has an Incremental
operating cost of 30 mills per kWh, agrees to sell 10 mW of
economy energy during a specific hour to Utility C which has a
decremental operating cost of 70 mills per kWh., To complete the
Interchange transaction, UtTilty B wmust wheel the power from
utitity A fto Utility C. lIgnoring losses and all costs incurred
by Utility B, the savings or reduction In combined operating

costs created by the transaction Is 5400.16 Assume also that

Utll 1ty D, which has an Incremental operating cost of 40 mllls
per kWh, wants to sell during the same hour 10 mW of power to
UtTl Ity E, which has a decremental operating cost of 60 mllls
per kWh. This transaction would reduce the combined operating

costs of Utilities D and E by $200.17 However, to complete the

transaction, Utillty B must wheel the power from Utility D fo E,

" — 2t ot 4 e

15. The probabil ity of service interruptions caused by wheeling
may be high in utility systems with relatively Iittle experience
in wheeling and in new power pools that rely on the facllities
of one or two utiilties to complete a multitude of wheeling
transactions (e.g., Florida).

16. $400

L]

($0.07/kWh - $0.03/kWh) * (10,000 kWh),

17. $200 = ($0.06/kWh - $0.04/kWh) * (10,000 kWh).
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If Utility B has already agreed to wheel for Utility A and, as a
result, has insufficient transmission capacity available in that
hour to wheel for Utiilty D, the interchange between Utilities D
and E will not occur and the 3200 of potential operating cost
savings will be lost. Even more important, If Utility B had
agreed to wheel for Utility D Instead of Utillty A (e.g., Iif
access to Utility B's transmission system was on a first-come,
first-served baslis), there would have been a loss of $400 in
operating cost savings. Opportunity costs are economic costs
but not direct costs to utilities participating In a wheeling
transaction,

3.4.7 Costs Due to Changes in Util ity Operations

Certain aspects of the operation of the utilitlies Involved In a
wheel ing transaction may change as a result of the transaction.
For example, the cost minimizing mix of plants operating may
change due to the fact that power flows have been rearranged.
Besides the mix of operating plants, changes may occur In wunit
commitments, reserves, and unloaded generation. These changes
were discussed In depth In Chapter 2. The changes that occur in
these Items may result In additional costs and thus should be
Included in the costs of wheeling. These changes may also
result in cost reductions,

3.5 Regulation of Whee!lling Utilities

3.5.1 Economlc Goals of Regulation

Effective regulation can significantly alter the behavior of a
uttlity. However, a question exlists as to what effective
regulation shouid achieve, In particular, how should rates be
set for utility services. With respect to setting rates for
products and services of fered by natural monopol les,
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Bonbrlgh+18 i Ists eight crlteria for developing appropriate

rates. These criteria are:

1. Simple, understandable, publicly acceptable, and feasible
to apply

2. Free from controversies as to proper interpretation

3, Effective In ylelding total revenue requirements under the
fair-return standard

4, Capable of promoting revenue stablil ity from year to year

5, Stable over time, with a minimum of unexpected changes
serlously adverse to existing customers

6. Falr In the apportionment of total costs of service among
the different customers

7. Avold "undue discrimination™ in rate relationships

8. Capable of promoting efflicient uses of service with
respect to:

- total amount of service suppllied by the uti}lty

- the relative uses of alternative types of service
(e.g., on-peak versus off-peak electricity, Pullman
travel versus coach travel, single-party telephone
service versus service from a multi-party line).

Bonbright considers the third criterjon to be most Important,
fol fowed by the sixth and elghth criteria.
Philiips,’g in addition to the major ratemaking criteria of

Bonbright, lists three additional goais of regulation,

18. Bonbright, 1961, p. 293,
19. Phillips, 1969, p. 124,
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Specifically, regulation should:

1. Ensure that service Is provided to the maximum number of
customers

2. Promote the development of industry In a region
3. Ensure publlic safety.

Recentiy a number of other regulatory goals have become
Important as the issues assoclated with them have received more

attention from the public. Treblng20 suggests the following
goals:

1. Promotion of that form of industry structure most
conductlive to superior performance

2. Establishment of national priorities for curtailments and
solutlions to curtailiments

3. Recognition and control of soclietal costs.

Deregulation and promotion of +technologlical Innovation are
presently Important issues in regulatory policy. Both have the
possibliity of lowering costs and have appeared to have worked
In some markets. Trebing argues that the present structure In
the wutility Industry preserves monopoly profits, falls ‘o
achieve maximum economles of scale, and dampens Innovation,
Regulators should be concerned, therefore, 1In how their
declisions affect structure In the industry in order tfo avoid
these problems.

The second goal suggested by Trebing has received emphasis due
to the oll embargo, subsequent price shocks, and coal strikes.
When emergency situations occur, It is often too late for policy
decisions to be made and implemented, Prior planning can
signlficantly reduce the costs of disruptions.

20. Trebing, 1977
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The final goal suggested by Trebing concerns environmental
costs. The correct recovery of these costs are especially
Important when power Is “fransferred over long distances
(however, It is more important in the pricing of power rather
than in the pricing of wheeling services) in that sometimes
pollution problems are exported. An example Is a mine-mouth
coal plant (Four Corners) producing power for an area where
pollutlon requirements are stringent (Southern Cal ifornia).

Other regulatory goals that have been considered by various
regulatory agencies include:

1. Maintenance of the quallty of service
2. Income redistribution through ratesetting

3, Establ!ishment of uniform prices for all services provlided
by a utility

4, Lifellne pricing

5., Antitrust considerations

6. 01l conservation.
A number of regulatory goals can exist; the importance of each
depends In large measure on the viewpolnt of the Individual, In
this study. the goals will be limited to (1) those which apply
most directly to price regulation of wheeling rates, and (2)
those where a superior policy for achieving the goal's purpose

does not exist. These goals, not necessarily listed In order of
thelr Importance, are the goals that wilf be considered:

1. Efficlent use objective (Efficiency)
2. Falr cost apportionment or equity objective (Equity)
3. Practically and feasibillty objective (Practicality)

4. Revenue requlrement objective (Adequacy).
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Methods other than regulation may exist to obtaln the same
objectives of many of the other regulatory goals but In a more
direct or efficlient manner than through price regulation of a
particular industry, Reduction of monopoly franchlses,
restrictions to promote competition, or Iimplementation of tax
subsidies or tariffs, such as on Imported cil, may achlieve the

same results as regulation with less conflicts with other

goals,21 Lifeline pricing, or ensuring that customers recelve

at least an amount of service necessary for survival, and
Increasing the number of customers do not apply to wholesale
rates such as in wheeling. Likewise, the maintenance of quality
of service 1is wusuvally only a problem In Increasing cost
Industrles where the marginal cost Is higher than the maximum
al lowable price.

3.5.2 Application of Regulatory Goals to Wheel Ing

Given the potential for wheeling transactions to create seven
major types of real economic costs, how can rates be set to meet
the four major regulatory pricing objectives discussed earlier?

That is, what types of pricing mechanisms or compensation
schemes:

1. Promote efficient use of transmission faclllities and also
indirectly promotes efficlient power transfers?

2. Recover costs attributable to wheeling In an equitable
manner?

3. Can be understood and implemented relatively easily?

4, Ensure that the wheeling utility Is able to recover Its
transmission-related cost of service, Includling a falr
return on Its tfransmission plant and equlipment?

We deflne and discuss Issues associated with these objectives
below.

21. Posner, 1971.
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Of course these goals may not be mutually consistent. For
example, the Information neccessary to implement an efficlent
rate structure (goal 1) may be Impractical to obtain (goal 3).
How well a particular rate structure achlieves the various goals
often Is dependent on the weighting given by the regulatory
process. Regulatory bodles are subject to pressures from a

number of Interest groups and must balance confllcting goals.22
This has especlally become apparent In the 1970's. "The pressure
assoclated with consumer militancy has shown fthat equity and
income distribution can no longer be considered on a subordinate

and often subjectlve basis."23

3.5.2.1 Efficlent Use

Efficiency, as wusually wused by economists, requires that
resources obtaln their best use. This usually occurs when price
Is equal to marginal or Iincremental cost, Incremental cost
reflects the cost of the resources used to supply an Incremental
amount of service. If the service were not supplied, then those
resources could be used for the production of another product or
service; hence, incremental cost is sometimes referred to as the
opportunity cost of a service. To some extent, the demand for
all services and products is influenced by price., If consumers
are to declide rationally whether to consume more or less of the
product or service, then the price should reflect that which
they are giving up. When the price of a good or service is set
above Its Incremental production cost, some consumers who would
have been willing to pay for the resources needed for the
Incremental production of the product or service wlll be
unwilling to pay a higher amount. When this occurs, demand for
the product will fall. Too few resources will be devoted to the
production of the product; therefore, production and consumption
of the product will be economically inefficlent. Conversely, If

22. See Stigler, 1971 for the classic paper on the conflicting
pressures on regulators and Joskow, 1972, or Kasserman and
Tepel, 1984 for empirical studies.

25. Trebing, 1977
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the product price is below the incremental cost, consumers will
pay less than the value of the incremental resources used to
produce the product and consume more of the product. A price
below incremental cost, therefore, causes to many resources to
be used In the production of a product and the production and
consumption of the product to be Inefflclent.

Interutility coordination and Integration can be seriously
affected If the efflclency goal is not achieved, especially if
the pricing structure prevents certain “fransactions from

occurIng.24 From an economic efficiency point of view, wheel ing
rates should be based on the marginal costs, not the fixed or
accounting costs, of providing wheelling services. The marginal
costs that should be considered are the l{ong-run marginal
economic costs. These costs include all costs a +transaction
would Impose on the system over the long run. The costs are
composed of operation, maintenance and capacity costs as
described at the beginning of thls chapter.

A wheel ing transactlon that can be interrupted at any time does
not Iimpose additional capacity costs on a system since they
occur when there [s wunused capaclty. Simllarly, very
short-term, non-interruptible +transactions may not Impose
long~-term capacity costs on the system unless there 1Is an
expectation that such types of transactions will occur in the
future. Finally, long~term, non-interruptible fransactions and
transactions where facllities are required to be bullt Incur
substantlal capacity costs over the long run and should be
charged correspondingly,

When the demand for wheel ing services exceed present available
capacity at prices equal to long-term marginal costs, In the
shorft-term it may be neccessary to ration available capaclty.
If the short run elasticity for wheeling services Iis small,

- o . e s i e S

24. For example, economy interchange transactions that may be
economically efflicient can be prevented if the pricing
structures used by the potential participants in such
transactions fall to reflect the Incremental and decremental
costs (i.e., marginal costs) of the particlpants.
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prices may have Yo change drastically to Ilimit demand +to

avallable supply.25 When demand curtallments have  been

neccessary It usually has been met with priority systems. The
Federal Power Commission (now FERC) used this method in the

natural gas area26 and It has been used with respect +o

petroleum sales at both the state and federal levels.

Unfortunately, such priority systems do not ensure economic
efficlency (that Is, resources obtaln their best use). Oakland
suggests that, "Optimal conditions call for the rationing of the

good through user charges."27 An auctioning process of The
avallable capacity would ensure that the most valued use would
obtain the use of the capacity because the bid for such use
could be higher than other bids. Therefore, in situations where
demand at long run marginal cost s higher than available
capacity, an auctioning process could be implemented to obtain
economic efficlency.

3.5.2.2 Fair Cost Apportionment or Equity

Fairness or equity serve as the baslis for many of the cases
before regulatory commissions and, therefore, they should be
carefully considered. Failure to do so "would divorce theory

from pracﬂce."28 The goal of equity or falrness is |Imited

here to the discussion of prices that should be charged for
varlous services. Fairness and equity with respect to return on
Investment are discussed below under revenue requirement.

25, see Acton, 1976 for a discussion of this problem related to
final demands for electricity

26. see Trebing, 1977 for a discusslon on the effects of this
priority system

27. Oakland, 1972

28. Bonbright, 1961, p. 293.
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A pricing structure Is usually defined as fair or equitable In
economic | iterature when the pricing structure does not unduly
favor one set of consumers at the expense of another set.
Unfortunately, this definitlion does not result In a set of
unique prices. For example, If an existing fransmission |Ine
runs between two large service areas, there exists a number of
rates for other service areas along the |ine that could satisfy
the falrness criteria. Any rate above the incremental cost of
having an additional service area served by the Iine would
reduce the costs to the fwo major service areas. One could say,
then, that with respect to the two service areas, any rate above
the Incremental cost of the third service area is falr because
other service areas are paying less than they would otherwise

have pald.29 Moreover, according to +this definition, any
allocation of common costs is fair because one allocation cannot
be judged by economlists to be superior to another.

This deflnition  and belfef  that  the al location of
non-incremental costs 1is arbitrary with respect to economic
theory Is falrly conslistent throughout the economlc |iterature.

Fritz Machiup In Economics of Seller's Competition discusses the
"Impossibility of a ratlonal allocation when the assumed
objective is to determine the speciflc costs in a joint cost

sIfuaTlon."BO Bonbright states that "the only costs allocable
«s¢« To any glven product or amount of product are dlifferential

cosTs."BI Also, "whether or not the rate theorist should ...

take part ... in controversies about rival standards of
fairness 1Iis another question. The answer usually given by
economists is In the negative, on the ground that the question,
being one of ethlics, goes beyond their professional

compefence.“32 Garfleld and Wallace state that "joint costs are
Incapable of 'accurate' or 'certain' allocation among respective

29. Faul haber, 1975.
30. Machjup, 1952
31. Bonbright, 1961, p. 298

32. Bonbright, 1961, p. 133
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types of service."33 Even the Supreme Court subscribed to this
view . in Colorado Interstate Gas Company v. the Federal Power
Commission, "Allocation of costs is not a matter for the sl lde

34
rule ... It has no claim to an exact science.”

When a speciflc allocation of joint costs is suggested in the
literature a particular social welfare function must be
assumed. This lliterature 1Is related +to the optimal tax

| Iterature. Feldsfeln35 and Munk36 discuss this issue.

Other definitions of equlty or fairness exist. One Is that
equity or fairness means equallity. Two variations of this
definition exlst. The first varjation assumes that, based on
quantity of power delivered, regardless of costs, total costs of
transmission should be allocated equally. The second assumes
that common costs should be allocated equally based on the
quantity of power del ivered.

The flrst varlatlion Implies that +tfransmitting 1 mWh is a
particular service and its price should be the same for all
purchasers of that service. This argument fails to consider
that transmission service is not a single product but has time,
voltage, and distance dimensions. For example, transmitting
power during off-peak periods over a short distance is
considerably less costly, and thereby different, than
transmitting power during system peak periods over a long
distance at distribution vol tage.

The second variation refers only to the allocation of common
costs. Any Identifliable costs are borne by the customer who
Imposes these costs. Other common (or joint) costs are then
allocated based on the use of the particular customer. Such

33, Garfleld and Wal lace, 1964

34. Colorado Interstate Gas Company v. the Federal Power
Commisslon, 324 U.S, 581,589 (1945)

35. Feldsteln, 1972

36. Munk, 1977

-3.25-



allocatlon schemes have been shown to discourage wasteful use

and  duplicate facrllfie537 but  may not  promote all

cost-Justified use. Therefore, they may not be efflclient,

Another definition of equlty concers the abllity of certain
groups to pay. In effect, rates become a methed of income
redistribution (as discussed previously this Is sometimes
considered a goal of regulation in itself). For example, it may
be belleved that residentlial customers (or a predominantly
residential utility), since they cannot pass higher costs onto
customers, are less able to pay for rate Increases than
commerclial or Industrial customers. Therefore, their rates
should be set |ower.

A related definitlon concerns the willjngness of certalin groups
to pay. In this definition It Is considered falr or equitable
to charge lower rates to those who may consume substantially
less or even stop consuming at higher rates. It is belleved
that the service Is "worth" more to those more willing to pay
for the service and that they should pay what the service Is
"worth", However, other factors enter Into this pricing
structure. Even if the customers paying the lower rates pay
only some of the joint costs assoclated with the service, the
rates for the other customers are lower than if the first group
did not buy the service. Also, with a one-part rate, It can be
shown that welfare In the market Is maximized under such rate
structures (this point will be discussed later).

A final deflnltion Involves the equlty or falrness of payment
for external Ities assoclated with producing a service. Using an
example used In the previous sectlon, consider pollution from a
power plant which occurs substantially locally. There may be a
belief that it is only falr that if the power from the plant is
transmitted elsewhere, then those distant communities should pay
relatively more than local consumers, The higher dlstant rates
would be wused to lower local rates as compensation for the
poliution the local I[nhabitants must bear (efficlency would

37. see Tschirhart, 1979, for a proof of this statement

-3.26~



require that all consumers pay more and the same rate, except
for transmisslon costs),

A number of government agencies (such as the U.S. Army Corps of
Engineers) use a pricing method where a customer class s
charged its identifiable Incremental cost plus its proportional
share of jolInt costs. The proportional share is determined by
the cost of +the facility If it were buiit solely to serve the
particuiar class, divided by the sum of such costs for all
classes. This is believed to be falr and equitabie since each
class's costs are dependent on the costs that would be incurred
if the class were alone. This Is referred to as the solitary
Incremental cost.

Each definition has Its adherents, but economic theory cannot
definitively decide between the latter definition (that Iis,
without an explicit social welfare function). Economic theory
can only give guidance to the effects of such definitions on
other goals of regulation. The particular choice between these

definitions are and should .be pelitical decisions. The
definltion used here will be that usually used In the economic
| Iterature and no recommendation will be made with respect to

the allocation of jolnt costs.

In these definitions of falrness, the term "free rider" is often
used in reference to those customers who do not pay the fair
price. In the definition used by most economists, this would
mean a customer who does not pay the identifiable Incremental
cost that he Imposes on the system. The strictly uniform
pricing definition would refer to a customer as a free rider
when he pays less than a uniform price. A high income customer
not paying a higher rate than the average rate would be termed a
free rider from the abl| Ity to pay deflinition.

3.5.2.3 Practical ity and Feasibility

Practical attributes and freedom from controversy are probably
not as Important In large wheeling fransactions as in retall
rates but may be as Important in small wheeling transactions.
In large transactions, the costs Imposed by a fallure to meet
these specific goals may be minor in comparison to potential
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benefits, although the failure may cause signiflcant delays In a
utllity's being willing to buy or sel! wheellng services. An
aspect of practicallity and feaslbility 1Is revenue and rafe
stability. As demonstrated by contracts negotiated in the past,
these aspects are of varying Importance. For examplie, some
contracts specify that wheeling charges shall be calculated from
spl it-savings, thereby varying hourly. Other contracts specify
long-term fixed charges.

The maln obstacle to practicality in wheeling rate structures Is
the amount of Information required and the quality of the
information on which to base the rates. Accurate information
not only leads Yo ensuring that other goals such as efficlency
are met, but also, can alleviate significant controversy
concerning the rates. |f wheeling rates are to be cost based,
substantial analysis (as dlscussed In Chapter 2) must be
performed to determine these costs. Even determining the
faclilities used by a transaction may require computer model ing.

If rates are based on the ability or wiliingness to pay,
determining these factors with a high enough level of precision
38, 39

to avoid chal lenges may be impossible.

3,5.2.4 Revenue Requlrement

The revenue requirement objective Implies that a utility should
be allowed to recover Its transmission-related costs. Without
this objective, wutilities would not have the Incentive to
malntain or add transmission facliities. The lack of Incentive
would seriously affect the significant potential cost savings

38. The telephone Industry routinely overcomes these problems,
but the U.S. Postal Service has difflculties In basing rates on
demand analysis. The U.S. Appeals Court of the District of
Columbia rejected such demand elasticity based rates in Natlonal
Association of Greeting Card Publications vs. the U.S. Postal
Service, Clv. No. 75-1856~U.S. Appl. D.C. CIr., F., 2nd, Dec.
28, 1976

39, See Willlg, 1979; Sherman, 1979; and, Huettner, 1982 for
examples of Implementation of Ramsey pricing
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and reliablillty benefits that can be achieved through greater

levels of coordinated uvility operafions.40’ 4t

This objective focuses on a utlllty's Fransmission-related
revenue requlirement, which is based on Invested capital costs
and the extent to which prices for wheel ing services contribute
to the recovery of +thls revenue requirement. Under current
ratemaking practices at FERC. (and at most state regulatory
bodies), the level of profit that a utlilty Is allowed to earn
Is constrained by three factors: Ifs embedded (accounting) cost
of plant and equipment used to provide electricity to customers;
the return allowed on these Iinvestments; and Its operating
expenses. These constraints are typically set for an historic
or projected 12-month period called a test year. Using
test-year billing Information and the established revenue
requlirement, rates are set to produce the revenue requirement.
Part of this ratemaking process Is the "“functional Ization" of
costs into generation, fransmission, distribution, and general

cost categories. In the discussion that follows, we assume
that: (1) a utillty serves only wholesale customers, which
el iminates the problem of segregating costs by retail and

wholesale regulatory jurisdictions; and (2) a utliity's
transmisslon-related cost of service and revenue requirement can
be identifled using the functionalization process and the rate
of return allowed by FERC on the wutility's capitalized
investment costs and expenses.

The revenue requlrement [s basically payment for factor inputs.
The setting of the allowed revenues by a regulatory body
Involves all of the previously discussed goals of regulation.
There are problems associated with efficiency, equity, and
practical Ity. Rather than the efficiency of end user prices,
the effliclency problem here Is with inputs. |If a utility is not
able to recover certain costs assoclated with wheel ing, use of
facilities for wheeling and new Investment for wheeling may be
limited. |If this occurs, resources would not obtain their best
use and Inefficiencies would resuit.

- 0 o e s S =

40. MacAvoy, 1974, pp. 293

41, U.S. Department of Energy, 1980.

-3.29-



Since the utillty must absorb committed costs which are not
covered by rates from proflits, the rate of return on investment
would decline. The rate of return on Iinvestment is the payment
for this factor of production. |If the payment is too low the

firm would probably disinvest In the faclilities used.42

Inadequate returns lower the value of stockholder equl“l'y.43 In
effect, low rates are pald for by the value of stockholder
equity. Therefore, the question of fairness and equlty arises
and the answer depends on the particular definition of falrness
and equity. The definition developed in the sectlion on end-use
price equity would Imply that investment be priced at Its
marginal cost. "The economist, taking as hls model the equating
of price and marginal cost, would begin by identifying as the
'correct' return the one that covers the cost of (incremental)

capl‘tal,"44 On the basis of the abllity to pay definltion, it is
sometImes argued that a company (that is, Its stockholders)
should be able to absorb {ower profits rather than customers
paylng higher rates.

In trying to achleve the goals of efficiency and equity, the
goal of practicallty arises. The problems associated with these
goals are: (1) how are the costs determined and al located; (2)
how is the value of Invesiment determined; and, (3) how is the
rate of return determined. The flirst question was dlscussed
under the efficlency of end-user prices. There are generally

42. If Investment occurs present stockholders would have their
earnings diluted and the value of thelr holdlings would decline.
Therefore, if the flirm's management has the interest of present
stockholders In mind, investment will not be made. However,
regulatory bodies can force investment (see Kahn, 1, 1970, p.
42),

43, In addition to the effects discussed in the previous
footnote, the value of stockholder equity can decline even
wlithout new Investment. Since dislnvestment requires time, a
firm can continue operating even when this is occuring. The low
earnings would themselves lower the value of equity since the
value is determined by the present value of future earnings (see
Kahn, 1, 1970, pp. 58-60).

44, Kahn, |, 1970 p. 43
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three methods to determine the value of Investment: market value
of equity, embedded cost, and reproductive costs (the cost of
reproducing current facllitles). Since a higher percent return
leads to a higher market value of equity and hence (if the level
of the return stays constant) a |ower percent return, using the
market value would lead to circular results. This method, then,
cannot be used. Given that the facilities used by a wheeling
transaction are known, estimation of embedded or reproductive
costs are straightforward to calculate. : The question then
becomes which one of these two methods should be used. Since
the crucial factor for equity holders is the total level of the
return generated, elther of the fwo latter methods may be used
with .equal results if the rate of return Is consistent with the
measure of Investment.

Determining +the rate of return, +though, Is difficult to
accompl ish, The problems are: whose rate of return fo use as a
benchmark and over what time period should it be measured.
Generally, [t 1Is belleved that +the return of "comparable"

companies with "comparable" risks should be used.45 However,
the procedure eliminates the incentive for a company to do
weli. |If a company is well managed, comparative companies would
be well managed. These companies would have a lower cost of
capital and rate of return since they would be less risky. An
improvement in management, therefore, couid lead fo a lower rate
of return. The use of "comparative" companies, then, must be
balanced with the need to maintaln incentives.,

The time period over which the rate of return of comparative
companies Is observed Is another important aspect of determining
the rate of return for a regulsted firm. Inflation and interest
rates have become volatile over +the past decade. This
Influences the rate of returns for Ycomparable!" companies. Not
only, then, must companies be used to determine the rate of
return, but also, comparable +time periods. Otherwise,
significant over or under recovery of returns may arise. The
uncertalnty assoclated with determining the rate of return is

i i o e o S

45, The U.S. Supreme Court afflirmed this principle in "Federal
Power Commission v. Hope Natural Gas Company, 320 1U.S. 591,601
(1944).
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large and the behavior and performance of the firm Iis an
Important Indlication of whether the rate Is too small or too
large.

3.,5.2,5 Balancing Regulatory Goals

As mentioned previously, the goals of regulation may not be
mutually conslstent. Marginal cost pricing required for
effliclency may over or under recover revenues required to meet a
fair return on Investment. Such pricing, moreover, satisfies
the definitlion of equity used here but does not neccessarlly
satisfy other definitions of equity. This section discusses the
Impllcations of +trying to achieve a balance between the
regulatory goals.

In a purely competitive market situation, each consumer faces a
uniform price; each producer [s able to recover its total cost
of production; and no unit of output Is sold below Its marginal
cost. Therefore, a competitive market price 1Iis not only
efficlent, but It Is also equitable. WIith decreasing marginal
costs over the entire range of outputs, price must be set above
marginal costs to recover total costs. Thus, equity Issues
arise along with efficliency issues in developing a compensation
scheme for transmission services.

The economic | Iterature has been discussing the balance between
efficiency, equity and adequacy since at least the 1870's. A
number of authors argued that low prices In elastic markets
could recover at least some consumer costs and maintain the

firm's profits thus leading to lower prices for everyone.46 This
type of price discrimination Is now commonly referred to as
Ramsey pricing and was shown to maximize consumers' and
producers! surplus given that an adequate return must be made
and a one part pricing structure. Ramsey's .article on this

topic appeared In 1927 In the Economic Journal.47 Given the

e ey e o o

46. Alexander, 1887

47. Ramsey, 1927

-3.32~



requl rements, resources are used optimally and the pricing
method can be called "second best" efficlent.

8 and was able

49

Boiteux in 1951 presented a more formal analysls4

to abstract from using consumer surplus. In a 1856 article
Boiteux was able to employ a Pareto optimal ity approach and was
able to eliminate al! need of inter-personal comparisons of
utllity. Since that time a number of other authors have been
able to refine the proof of the "second best" efficiency of this

Type of pricing.

This *type of pricing methodology suffers from three major
problems: (1) it Is only efficient In a "second best" sense; (2)
the practica! Implementation of +this pricing methodology for
wheel Ing services may be Impossible; and, (3) the criteria for
equity according to various other definitions may not be
fulfilled. Since prices are adjusted away from marginal costs,
the actual level of consumption of a service may be far
different than the true Mefficient”" |evel, How far these
dl fferences may be depends on the elasticities of the demands.
Since wheeling is usually a relatively small proportion of the
total cost and cost savings of a power transaction (usually
power costs and cost savings are hlgher) and usually no close
substitutes for wheeling exists (fransmission faciliities are
limited and usually require the full or partlial participation of
the utillity's service area the transmission |ine traverses, that
Is, one often must have the wheeling uTilIfy's concurrence on
building substitute |1nes), we would expect the elasticity to be
low.

Determining the actual elasticities, though, may be difficul+t.
Therefore practical implementation of the pricing methodoiogy
may be Iimpossible. Elasticities probably differ not only from
the above factors but also on the duration of the service and
the nature of the service (firm or interruptible, see Chapter 4
for definitions of these terms).

48. Bolteux, 1951

49, Bolteux, 1956
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Long-term service may have more substitution possibilities (such
as, new transmission lines or new generating facilities,
although the lead times for “these faclilities are now
considerable) and, therefore, a higher elasticlty than
short-term service, Interruptible service (since the utility
must have alternatives avaliable If the service Is interrupted)
also has more substitution possibilifties and probably higher
elasticlities +than firm service. The elasticlities are also
Influenced by the proportion of total costs and cost savings
wheel ing represents In the overall power tfransaction. The
higher the proportion the more that derived demand for The
service Is affected and the higher the elasticity. Since all of
these factors are utillity and even transaction dependent the
estimation of the elasticities are difficult [If not Impossible
to determine.

The third problem associated with the Ramsey pricing methodology
Is fallure to agree with certaln definitlons of equity.
Non-cost based dlfferential pricing (price dlscrimination) Is
often regarded as (inequitable. Ramsey pricing can produce
substantial price differences of this type. However, If prices
are adjusted upward to account for underrecovery of revenue,
then according fto the deflinition of equity used here one cannot
say that there Is an Iinequitable price structure,

Another alternative prlce structure that can be used To balance
the regulatory goals is a mujti-part (usually tfwo-part) rate
structure. The two~part rate structure s usually composed of a
constant marglinal price per unit consumed and a fixed annual (or
monthly) fee sometimes called an admission fee. "if the
marginal price Is set equal to the marginal cost and the
resulting annual charge does not cause any potential customers
to prefer no purchase at all, the allocatlon of resources Is

Pareto efficlenf."so Problems associated with +this +type of
pricing Involves ensuring that potentlial participants are not
dissuaded by the fixed charge and distributional aspects
assoclated with the charge. |If one entry price Is charged some
smal |l fransactions may be excluded. However, multiple blocks

- o o o 0 e s ot
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based on usage for the annual charge may be used to overcome
this problem with no decrease in efficiency If the blocks and
demands are sufficiently polarlzed so that crossover between
blocks does not occur.

Any rate structure that Is based on costs (as are optimal Ramsey
and two-part rate structures) have serious practicality problems

associated with.  wheeling transactions, Accurate cost
Information, as described in Chapter 2, may have to be obtained
from computer simulations. For small, short lead +tIme

transactions the simulations may inhibit the fransactions from
occuring.

3.6 Concluslion

In the long run wheel ing services exiblt declIning costs. Seven
specific economic costs can be attributable to wheeling. The
regulatory question is how to practically recover these various
costs In an efficient and equitable manner. Efficlency Iis
defined as resources obtaining thelr best use. This is usually
obtalned when price Is equal to marginal or incremental cost.
Economics can glve |ittie guidance to equifable distribution of
costs beyond Identifiable marginal or Incremental costs.
Practicality in +the rate methodology Is neccessary for
Implementation. Finally, the adequate reccvery of Invesiment is
needed to malintaln Investment in facillfies and equity wlith
respect to stockholders, Alil of these sometimes conflicting
objectives must be balanced by the regulatory body.
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Chapter 4

Existing Wheel Ing Arrangements

4.1 Introduction

This chapter is a review of Appendices | through IV which are
detalled discussions of exlIsting wheeling arrangements, of major
FERC proceedings Involving wheellng arrangements, and of
Institutional factors affecting wheel ing arrangements. Appendix
I Is discussed first and contains an overview of all wheeling
arrangements on flle at FERC, federal marketing agencies, the
Power Authority of the State of New York, and the State of
Texas. The next appendix dlscussed, Appendix |, Is an in-depth
analysls of a sample of 52 FERC wheel Ing arrangements. The
arrangements are described, the utlllitles' rationale for
speclfic terms are given, and the arrangements are evaluated as
to how well they meet the goals of regulation established in
Chapter 3. Appendix 1il 1Is then reviewed. This appendix
describes the major FERC proceedings Involving wheeling and how
the lIssues were resolved. Finally, Appendix IV in which the
ingtitutional aspects of wheellng are stated, Is reviewed.

In general, +the wheelling arrangements studied show wlide
variations as to their terms and conditions. Also, the terms
and condltions are such that It Is uncertain how close they meet
the goals of regulation and appear to be rather restrictive.
The relaxation of these restrictions could give way fto a freer
and more competitive market for bulk power.

-4.1-



4.2 Description and Classification of Wheeling Arrangements

There are over 1,000 wheeling arrangements on file at varlous
agencies in the United States. These arrangements fall Into one
of two categories: tariffs and rate schedules. Tariffs are
arrangements which do not specify particular participants but
usual ly are open to certain classes of wheeling customers., Rate
schedules, on the other hand, are between fixed and specified
participants. The arrangements usually Include:

1. type of fransmission service;

2. compensation methods and rate forms;
3., speclfic requirements for service;

4, notlce and response requirements; and,
5. other miscel laneous requirements.

Most of the arrangements are filed at various federal and state
agencies. The largest group are those filed at the Federal
Energy Regulatory Commission (FERC) and comprise most of the
arrangements in which Investor owned utilities are the providers
of the wheelling services. The federal marketing agencies, such
as the Alaska Power Administration, Bonneville Power
Administration, Southeastern Power Administration, Southwestern
Power Administration, and the Western Area Power Administration,
also have large numbers of wheeling arrangements on file but
some overlap those on flle at FERC. Arrangements where [nvestor
owned utllities are providing services to the marketing agencies
may be on flle at both the agency and at FERC. The Tennessee
Valley Authority (not a federal marketing agency, but rather, a
federal corporation) participates In one wheeling arrangement.
The New York Power Authority (a New York State agency)
participates in a number of wheellng arrangements wlthin and
around New York State. Finally, the Texas Publlic Utility
Commlssion has regulatory authority over wheeling arrangements
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among Texas utilities which are not interconnected outside the
state and an arrangement filed with them.

4.2.1 FERC Wheel ing Arrangements

The wheelIng arrangements at FERC were ‘examined to determine
their terms and conditlons. FERC had 768 arrangements that
satisfled the definition of wheeling In Chapter 2 of +this
document. Rate schedules (arrangements between specific
parties) comprised 98 percent of the FERC arrangements while
tariffs (arrangement usually open to all customers of a specific
class) comprised the remainder. The arrangements were broken
down Into firm arrangements and nonfirm arrangements. Firm
arrangements comprised 79 percent of +the arrangements. The
compensation methods used In +the arrangements were almost
bal anced between speciflc fixed rates (for exampie, $x per kWh)
and rate formulae.

Few arrangements (15 percent) had restrictions on the specific
lines which were to be used, dellvery voltages, or what the
buying wutlilIty could do with +the power. Similarly, most
arrangements did not specify specific notice requirements for
Initial service start (11 percent) or the response by the
wheel ing utility to that Initlal request for service (four
percent). However, many (42 percent) stated a particular time
period for notice of permanent termination.

4.2.2 NonFERC Wheel Ing Arrangements

Simitar to the FERC wheellng arrangements, the wheelling
arrangements at other agencies were reviewed to determine thelr
terms and conditions. Rather than a complete survey, however, a
sample of approximately 50 percent of the wheel ing arrangements
were examined. The reasons for the sample and description of
the sampl ing process are described In Appendix I,

Eighty-three percent of the arrangements were wheeling with

separate compensation for the wheel ing service. A significant
portion of the arrangements were tariffs.

-4,3-



The terms and condlftlons of the wheellng arrangements were
markedly similar to those of +the FERC arrangements. Flrm
arrangements comprised 79 percent of the arrangements versus 79
percent for the FERC arrangements. Speciflc one-part rates were
used In 69 percent of the arrangements and rate formulae were
used In 20 peréenf.

Once again, few arrangements had |Imitations on the particular
Ilnes that could be wused, or the dellivery voltage. A
substantlial number though, had |imitations as to whom the power
could be sold. The only notlce requirement that was contalned
In a signiflcant number of arrangements was notlice for permanent
termination (45 percent),

4.2,3 Classiflcation System

The wheel ing arrangements examined can be classified Into thelr
two major characteristics:

1. The right of the wheeling utillty to interrupt or curtall
the wheel Ing service, and

2. The method used to compensate the wheel ing utility.

The right of intervention separates the arrangements Into what
Is usually referred to as firm and nonfirm arrangements. The
compensation method divides the arrangements into four basic
types:

1. Specific fixed rate (compensation is based on a per time
unit or per quantity unit transmitted)

2, Rate formula (compensation Is based on a formula and may
vary from one point In time to another)

3. .Split savings (gains from the wheeling transaction are
shared by the participants}), and

4. Banking or reclprocal arrangements (payment Is made
In=kind).
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The specific flxed rate compensation method Is the only one
where the actual rate can be determined In advance. |t can be
further subdivided dependent on the units upon which the rate Is
based. These categories are shown in Figure 4.1.

Due to +the necessity of consulting secondary sources +to
determine the appropriate classification of the wheeling
arrangements (some Important Information is not Included In some
of the wheel Ing arrangements), a sample of wheel Ing arrangements
was classiflied. There were 200 FERC wheeling arrangements and
176 nonFERC transmission ' arrangements selected for
classification. Due to a change In the deflnition of wheellng,

some nonwheel ing arrangements are Included in the sample.‘
Because of the complexity assoclated with rate formula
arrangements, tThey were excluded from the classification. The
number of FERC +transmission arrangements falllng 1Into the
classification categories Is shown In Table 4.1, and the number
for nonFERC transmission arrangements is shown in Table 4.2.

The table for the FERC arrangements reveals that four types of
transmission rates (annual and monthly charges, one-part rates,
and mlileage rates) are wused most often to compensate
transmission utilities. Of these arrangements, it appears that
utilities offering flirm tfransmission services with a one-part
rate are equally llkely to use a mills/kWh charge, a $/kW-year
charge, or a $/kW-month charge. On the other hand, all but two
of the 39 one-part rates for nonfirm transmission services use a
mills/kWh charge.

The nonFERC arrangements show signiflcant differences from the
FERC arrangements. First, +the arrangements have a hlgher
concentration of one-part rates than the FERC arrangements. The
one-part rates are much more |lkely to use mills/kWh than other
types of charges. Many of these arrangements, also, are tariffs
as opposed to rate schedules. The tariffs are used much more
often with nonfirm +transmission arrangements that with firm
arrangements. Finally, the rates appear to be lower for the
same type of service than the FERC arrangements.

—————— —— -~

1. See Appendix | for details on which nonwheel ing arrangements
were Included.
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TYPE OF COMPENSATION RATE

TRANSMISSION METHOD FORM
SERV ICE '
- Annual Charge
Monthly Charge
One-part
SPECIFIED
RATE Two~-part
Ml leage
Declinling B lock
Time-of-day
MULTIPART FORMULA
SPLIT SAVINGS
BANKING
WHEEL ING Annual Charge
ARRANGEMENT
\\ Monthly Charge
, One-part
SPECIFIED
RATE Two~-part
Mileage
Declining Block
NONF |RM
Time-of~day

o MULTIPART FORMULA
SPLIT SAVINGS

BANKING

Fig. 4.1. Class]lflcation categories



Table 4.1.

firm and nonfirm transmission services flled with FERC.

Compensation methods/specific fixed rate forms for

Transmission Service

Compensation Method/

Specific Fixed Rate Form Eirm Nonfirm Total
Annual charge 5 0 5
Monthly charge 15 17
One~-part 106 39 145
Two-part 1 0 1
MIleage 28 0 28
Decl ining~block 1 1
Time-of-day 1 0 1
Spl It~-savings 0 1 1
Banking —1 42 -1
TOTAL 158 42 200

‘4-7-



Table 4.2. Compensation methods/specific fixed rate forms for

firm and nonfirm transmission services filed
with non-FERC agencles.

Compensation method/
speciflic fixed

rate form. Iransmission service

Firm Nonf irm Total
Annual charge 0 0 0
Monthly charge 12 0 12
One-part (Tariff) 13 29 42
One~-part (Rate Schedule) 81 31 112
Two~part 6 1 7
Mi |l eage 3 0 3
Decl Ining=block 0 0 0
Time-of-day -0 -0 0
TOTAL 115 61 176
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4,3 Detalled Examination of Wheeling Arrangements

In order to obtain addltonal Information on +the existing
wheel Ing arrangements, a small sample of the wheelling
arrangements Identified In the previous section were selected
for detalled examination and evaluation of +their terms and
conditions with regard to the goals of requlation established in
Chapter 3. The arrangements were not selected randomiy but
rather selected according to four criteria. These criteria in
order of Importance are:

1. all general wheelIng tariffs;

2. diverslity with respect to the type of entities involved In
the arrangements; :

3. diversity with respect to the terms and conditions in the
arrangements; and,

4. geographic representation.

Some of the arrangements had two different types of wheeling
services contalned within one agreement; that Is, both firm and
nonfirm services were offered. The services have dlfferent
price structures and terms and conditions so they were treated
as separate arrangements. The total number of arrangements that
were examined then, was 52.

4.3.1 Type of Transmission Service Avallable

There are baslcally two types of transmission services that were
of fered In +the arrangements, firm and nonfirm. Firm
transmission service refers to service which can usually only be
interrupted for:

1. specific kinds of emergency situations created by factors
not under the control of the utility, for exampie, weather
related failures;
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2. possible impalrment of the operation of +the selling
utility's system when  tThe util ity Is operating
responsibly; for example, wunanticipated power flows
threatening stabi| Ity of the system;

3. scheduled malntenance; and,

4. violation of an Iimportant term or condifion of the
arrangement by other parties to the arrangement.

Nonfirm service, on the other hand, Is service which the selling
utility can interrupt at any time at its discretion. In the
sample, the “two types of service were almost equally
represented. There were 27 flrm arrangements and 26 nonfirm
arrangements.

The distinction between firm and nonflirm Is not as clear as It
may appear at first. For example, some of the nonfirm
arrangements had conditions on when they may be interrupted.
These types of arrangements can be referred to as conditionally
nonf irm.

The major concern with respect to the type of service offered Is
the effect of the goal of effliclency. Because of the long-term
nature of some of the firm arrangements, adjustments To new
conditlons may not occur as raplidly as efficiency may require.
Also, the limited types of service that are offered may have a
dampening effect on the free trade of bulk power.

4.3.2 Compensation Methods and Rate Forms

Among the flrm type wheel ing arrangements ajmost two-thirds were
one~-part, specliflc rates based on kW's. The remainder of the
arrangements were divided among the varlious rate forms. Three
used a one-part rate form based on kWh's. The most interesting
method of setting rates were those of the power pools iIn which
no charge was made or the charge dId not accrue directly to the
purchaser of wheel ing services.,

Approximate!y one-third of +the nonfirm wheelIng arrangements
were one-part rates based on kWh's. Surprisingly though,
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another third were one-part rates based on kW's. As in the case
with firm arrangements, the remainder of the arrangements are
divided between the other rate forms. The power pools also have
examples of no direct compensation for wheel ing services.

With few exceptions, +the arrangements are cost based and,
therefore, to some extent meet the goals of efficiency, revenue
requirement, and fair cost apportionment. However, with one
exception the rates are not based on load flow studies and the
basis for determining the cost baslis may not be strong. As
shown in Chapter 2, the most direct route for transmission may
not be the l|ines that are used In a transaction. The relatively
simple methods of compensation that were observed certainly,
though, satisfy the goals of practicality and feasibility.

4.3.3 Speclflc Requirements for Servlce

The specific requirements for service can be divided into four
areas:

1. Entitles elligible for service;
2. Connection requirements;
3. Dellvery voltage; and,

4. Special Equipment costs.

Of particutar concern for competition in the area of bulk power
sales Is who can obtaln service and what can be their role In
the particular arrangement. For example, f surplus
transmission capacity exlists, are there |imitations as to the
direction in which power can flow? Can a buyer of power become
a seller If he wishes? VUsually no such restrictions are placed
on power flows., Tariffs usually are less restrictlve than rate
schedules, as would be expected since the participants are not
usual ly speclified. Limitations may restrict competition In
power sales and retard efficiency, but there may be severe
problems with the practical ity of allowing reverse power flows.
The effects on the wheeling utility may be quite different.
Limitations on the participants for similar transactions may be
overly restrictive In that practicallty would be the same for
all participants.
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. Connectlon and voltage requirements may specify which
Interconnections flows of power must go through and the voltage
that must be used at those connections. Approximately 30
percent of the arrangements |Iimit Interconnections to two (one
at the receiving and one at the dellvery polnts) while 20
percent [imit deliveries to one speclflc voltage. Usual iy
varlous interconnections and voltages are speciflied but they are
|Imited to those specifled. As with |[Imitations on entities
el Igible for service, there are 1wo confl|licting goals to
achleve, The first Is efflciency in that bulk power saies are
not  limited. The other is practicality. With  many
Interconnections and varlous voltage del lvery points the effects
on the wheellng utillty may be difficult to determine. However,
since so many utiiities specify various connections and voltages
this may not be a problem.

In order to obtain wheeling services, sometimes utilities are
required to purchase and Install speclal equipment. Examples
are ftransformers, switches, capacitors, or meters. Few of the
wheel Ing arrangements specify the equlipment required but rather
speclfy who Is responsible for the cost of the equipment. Even
so, only 25 percent of the arrangements mention such costs. Of

the arrangements which specify who will pay for fthe costs,
almost half specify the buyer of the power or wheeling
services. If the -equipment 1Is wused solely for wheellng

services, efficiency and falr cost apportlonment would require
the entire amount be pald by the flrm purchasing wheeling
services, However, as Is the case with most +transmission
equipment, other fransactions wuse and benefit from the
equipment. These Jolnt costs should be dIstributed among the
users of the equipment In a manner simllar to other transmlisslion
equipment,

4.3.4 Notice and Response Requlrements

Notlice and response requirements allow for the orderly phase In
or phase out of wheel ing fransactions. They allow the utilities
to plan and adjust thelr systems to the new +transactlons.
However, It is possible that they may also be used to Iimit
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access to ftfransmission faclllties. For examplie, in very
short-term power purchases [t may be crucfal to have the
wheel ing services avallable quickly. Delays In arranging these
services may prevent the power purchase from being made. The
major fypes of notices and response requlrements are:

1. Notlice by buyer for Initial start of service;

2, Response by seller for initial start of service;
3. Schedulling notice for transactions;

4, Notice for interruption of scheduied service; and,
5. Notice for permanent termination.

Both the notice by buyer for iInitial start of service and the
response by seller for Initial start of service determline the
lead time for a wheel ing transaction. This time Is Important in
that +the wheeling utlility can analyse +the effect of the
transactlon on its system and correct for any problems that may
occur. However, It may also be used as a delaying tactic by the
wheel Ing utility If It does not desire to provide service at
that particular time. Few wheelling arrangements specify time
limits for these notice requlrements, and, [f they do so, use
vague language such as, the response must be "prompt".
Depending on the use that Is made of specific notice and
response requirements efficiency could be increased or
decreased. The nonexlstence or vagueness of the language In
current wheel Ing arrangements Iindlcate ThaT'currenfly they have
little influence on wheel Ing transactions.

The two most Important notlice requirements are scheduling
notices and notlces for interruptions. Schedul ing notices
inform the wheeling utility of the amount of power and the time
during which the power will actually be wheeled. Most of the
wheel ing arrangements mention +these +tfwo +types of notices.
However, as In the case of the other notices, the language Is
usually vague. "Scheduling notices should be given promptiy"
and "reasonable notice should be given for Iinterruptions® are
common phrases in the arrangements. A number of arrangements,
however, do specify exact requirements for these notices. For
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planning purposes these types of notices are Important, and
efficiency probably could be Increased if tThey were more
speclfic,

The final type of notice, termination notice, Is the time period
(or in some cases the date) required for ending the wheeling
arrangement. Simllar to the other +type of notices, few
arrangements actually mention this type of notice. Those that
do mention this type, as opposed to the other types of notices,
usually specify exactly the time period required. The most
common time period Is six months. |If efficiency requires the
el imination of constralints on buying and selling of power, then
termination notices by thelir very nature would interfere with
efficiency. |If efficiency is to be achleved, there is no reason
to terminate wheeling arrangements. The arrangements could be
modified, but with the right pricing structure all utilities
should maintain their arrangements.

4.3.5 Miscel |laneocus Requirements

Miscel laneous requirements in wheeling arrangements include
| imitations on the type of power that can be wheeled, losses and
reactive power clauses, and other special terms and condifions
which may be In +the arrangements. Almost half of the
arrangements surveyed placed |imitations on the tType of power
that could be wheeled. The |Imitation on the type of power that
could be wheeled ranged from nonspecific (such as firm or
nonfirm) to specific (such as unit power). Restrictions on the
type of power that Is wheeled may |imit the type of power a
buylng utility can purchase, thus Interfering with efficiency.
Appropriate pricing pollicies can be used to make certaln that
the revenue requlrement of the wheelling utility Is met even If
there is uncertalnty as to the amount of power that may actual ly
be wheeled.

Approximately half of the wheeling arrangements have clauses
that mention losses and/or reactive power. Losses refer to the
power that is lost through reslstance of the tfransmission |ines
or other transmission equipment. Usually, losses are a fixed
percentage of power transmitted and commonly are average system
losses. Without load flow studles, estimates of l|osses may be
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significantly different from the losses actually incurred.
Therefore, basing charges on loss estimates may violate
efficiency and fair cost apportionment.

Reactive power is power which flows back to the generating units
and provides no ‘useful work. Such power can cause severe
Instabiiity for a +transmission network. When +the wheeling
arrangements mention reactive power they usually specify that It
cannot fall above a certain level or Interruption of service may
occur, Some arrangements specify charges for reactive power.
The potential cost of reactive power in most systems probably
would be so high that the present method of requiring utilities
to limit reactive power to a certain amount would satisfy the
regulatory goals.

About one-third of the arrangements mentioned special terms or
conditions for wheeling power. Such terms and condifions were
usually very specific +o the utilities involved In the
transactions and therefore, no overall statement can be made
concerning them. Usually, the areas that they cover are minor
and probably would not interfere with the goals of regulation.
One speclific term of Interest, though, 1is -in one arrangement
that requires all disputes to be solved by binding arbitration.
This Increases the practicallty and feasibility of the
arrangement, In that disputes can seftled quickly without
lengthy negotiations or [itigation.

4.4 Descript] ¢ Malor FERC P q L 0

The terms and conditions In wheeling arrangements can arlse from
elther agreements between parties or as a result of regulatory
decisions. Most of the terms and conditions are of the former
type. This sectlon focuses on some of the terms and conditions
which. have been |Iitigated at. the FERC and declided by the
Commission. From this Information, the position taken by the
FERC can be summarlzed on some of the major Iissues Involved In
wheel Ing services.
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This section outlines the results of seven FERC cases: Cleveland
Electric Illuminating Company, Opinion 84, Docket No. ER75-194,
(CEl); Otter Tall Power Company, Opinlon 93, Docket Nos. EB8152
and ER77-5, (Otter Tall); Kentucky Utilities Company, Opinlons
116 and 116-A, Docket No. ER78-417, (KU); Southeastern Power
Administration vs. Kentucky Utilities Company, Docket No.
ELB0-7, (SEPU vs. KU); Florida Power and Light Company, Oplnion
152, Docket Nos. ER77-175 and ER78-19 et al., (FP&L); Paclific
Gas and Electric Company, Opinion 143, Docket No. ER76-532,
(PG&E); and Limits for Percentage Adders in Electric Rates for
Transmission Services, Order 84, Docket No. RM79-29, (Percentage
Adders). The Issues presented In each case, the positlons of
the parties Involved, and the Commission's decision are outlined
in Appendix Ill. This section summarizes the FERC's decisions
by Issue rather than by case. The focus [s on the Commission's
rul Ing instead of the controversy that preceeded It. Therefore,
the sectlon provides a guide to the Commission's interpretations
of approprlate regulations of wheel ing.

4.,4.1 Rate Base

Four of the cases addressed the problem of determining the
appropriate rate base for +tfransmission services: CEl, Ofter
Tail, FP&L and PG&E.

The CEl case Involved a tariff filed by CEl which would allow
rural electric cooperatives and municipal systems to wheel power
through CEl. One of +the provisions of CEi's rate base
calculations was to Include distribution high-side breakers and
capacitors. The CommiIssion pointed out that CE! needed to show
that this equipment would have been installed for fransmission
even if there had been no distribution functlon. Since CEl's
witness could not confirm this assertlon, the investment was to
be al located to distribution.

The Otter Tall case was the flrst time that the Commission had
to deal! excluslvely with establishing a rate for wheeling
services. A major Issue of the case -concerned the faclilities
that should be Included in the rate base. The major subissues
Included whether or not the following should be calculated as a
part of the transmission rate base: (1) transmission |lines and
step-up tfransformers; (2) the incremental cost of relocating a
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planned plant; and, (3) oll clrcuit  breakers, i Ine
sectional izing switches, and capacitor banks. The Commission
ruled that the rate base should not be !Imited to transmission
facllities actually belng used to serve current wheellng
custamers but should Include the whole transmission system
because all of the lines were potentially useful In providing
wheel ing services. FERC also agreed that the equipment at the
distribution substation did serve a transmission purpose and
should be Included in the rate base. However, the Commission
rejected the interpretation that since the location of the plant
at Jamestown rather +than Big Stone saved Otter Tall from
building new +ransmission lines, the increased construction
costs should be considered a transmission rather than a
production expense. The Commission stated that +there are a
number of factors which Iinfluence plant siting. Thus, the
allocation of a portion of those costs to transmission would be
arbitrary.

The FP&L cases involved a number of Issues concerning wheel Ing
arrangements between FP&L and several municipal utilities In
Fiorida. As in Otter Tail, the question was what portion of the
fransmisslon facllitles should properly be included in the rate
base for wheel ing customers. The Commission accepted FP&L's
rol led-In approach under which all transmission facilitles were
included in the rate base except for 1wo minor categories
(facilities operated at 69 kv and facilltles at generating plant
substations asscociated with stepping up voltages to transmission
levels). In an Integrated system, all transmission facilities
are Involved to some extent in wheelling transactions.
Therefore, these facilities can properly be Included in the
wheel Ing rate base.

The PGRE case Involved a determination of +the wheel ing rates
that PG&E should charge the Central Valley Project (CVP). One
of the questions addressed in the case was whether the entire
PG&E and CVP systems should be considered jointly In determining
the rate base for the calculation of transmission costs. PGRE
had the responsibility for dispatching both its own and CVP's
power over the combined system. However, the two systems were
not bullt to operate together, PG&E could operate Independently
of CVP, and PG&E did not have the right to use CVP's system.
The Commisslon rejected a comblined system costing approach and
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ruled that wheeling costs should be determined using the
traditional cost of service method.

4.,4.2 Other Wheel Iing Costs
Four of the seven cases addressed cost of service issues other
than the determination of the rate base. These cases Involved

CEl, Otter Tall, KU and PG&E.

One of the disputed Iissues in the CEl case Involved how to

allocate system control and load dlspatching costs. In Its
calculation of the cost of service, CEl estimated that +the
transmission function shoul d include distribution load

dispatching expenses, power supply system control and |oad
dispatching expenses. The Commission found that CEl had to be
consistent in I[ts treatment of Iits accounts. Since CEl had
chosen to spread out the costs of system confrol and load
dispatching into three accounts (distribution, fransmission, and
production), it could not then decide to allocate all of these
expenses to the transmission function for the purpose of the
tariff.

In additlon to the examination of the rate base issue, the Otter
Trall case Involved other cost-of-service questions. The flrst
Involved whether jointly-owned facilities should be included in
the calculation of system load. The Commission ruled that the
facilities should not be included in the system load estimate

and that electric revenues from the partners should be deducted
from the cost of service. This allocation was consistent with
the Commission's ruling that the 1ine segments bullt by the
company's partners should not be Included in the rate base or
considered in the calculation of the cost of service. A second
question Involved Otter Tall's methodology for estimating the
cost of service in the test year. The Commission felt that
Otter Tall had not shown that its methodology for estimating a
19 percent Increase in transmission expenses was reasonable.
Since the company's figures were so much higher +than the
historical estimate of approximately 3 percent, the Commission
felt that there was serious doubt as to the reasonableness of
Otter Tall's approach, The Commlssion rejected Otter Taill's
calculations,
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The KU case was flled by the City of Paris, Kentucky (Clty) to
protest a rate increase by the Kentucky Utilities Company (KU)
for wholesale power purchases. This case does not specifically
apply to wheeling as defined In this study. However, the
controversy involved tfransmission costs and demonstrates the
Commission's view on these costs. A major issue was whether the
Clty should bear some transmission capacity costs even though
they were receiving power and fransmission services that could
general ly be interrupted at wiil. The Commission ruled that the
City should not be charged transmission capacity costs because
of the interruptible nature of the service. There was no
evidence that KU had bullt additional tfransmission |lnes to be
able to serve the City. Other decisions by the Commission that
had allocated transmission capacity charges involved firm power
arrangements.

The PGAE case addressed the use of Intangible rellability
credifs in the cost of service calculation. Since the Central
Val ley Project (CVP) and PGRE systems are Interconnected, PG&E
may real ize higher reliability. |If the power ftfransmitted on a
PGRE |Ine for PGAE must be curtalled, It may be possible that
CVP's llnes could be used. The proposal under consideration
involved a 5 percent credit for CVP's tfransmission system for
the Increase in reliability to PG&E. The Commission felt that
PGRE did win some intangible benefits of increased rellabillity
from the CVP system and allowed the credit.

4.4,3 Rate Design

Rate design lIssues, Including the way that per unlt charges are
determined, were addressed by the Commission In three cases.
Otter Tail, FP&L, and PG&E Involved a discussion of how rates
should be structured given agreement on the rate base and the
cost of service.

In the Otter Trall case, rates were calculated based on annual
peak demand. The Commission found +that +this procedure was
inappropriate because the demand fligure for allocating costs was
calculated using coincident peak demands at hour Iintervals
whereas the customer's share of costs were calculated using
non-coincident peak demands at quarter-hour intervals. This
Inconsistency of approach could lead to overcollections. The
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Commlssion approved the adoption of a rate design in which the
actual peak demand of the month (or 90 percent of the customer's
peak demand during the preceeding |1 months, whichever s
higher) determined the wheellng rate. This 90 percent
rol l Ing-rachet approach was judged to be consistent and it had
been used In other rate designs.

In the FP&L cases, one of the rate-design Issues Iinvolved
whether there should be a joint tariff with Florida Power
Corporation (FPC), since a number of transactions required
services from both companies. The Commission decided that it
may only rule on the level of individual rates (which were not
shown to be too high In thls case), non-competitiveness was not
demonstrated, and a joint rate would be discriminatory against
the other customers. Another rate-design Issue In the FP&L
cases was the correct allocation of demand costs. Proposals
Included the use of an average of 12 coincldent peaks, a single
colncident peak and an average of 12 monthly non-coincident
peaks. The Commlssion decided to require a 12-month average
non-coincldent peak method because estimating coincident |oads
would be difficult and such a method would more accurately
reflect the costs Involved.

The PG&E case introduced the possibillty of establishing
wheel ing rates using DOE's Delta Method. The Delta approach Is
a way tTo calculate appropriate increases fto a base rate. It is
a fixed-formula calculation based on cost increases over the
past five years., The Commission found that the use of the Delta
Method in this case was Inappropriate. If the partles to the
contract under which the conditiions for wheel ing services were
outlIned had Intended the use of this flxed-formula approach, it
would have been included in the l|anguage of +the confract.
Therefore, the Commission determined that the cost of service
method should be applied.

A second rate design Issue was addressed In the PG&E case.
Historically, the rate was an energy charge (mills/kWh). It was
suggested that the rate be changed to a cents/kW rate because
costs are more dependent on maximum |ocad factors and the revenue
derlved could remain the same as the mills/kWh rate. The
Commission decided that the kWh rate should continue, citing

that it was used for 30 years and the arguments for a change
were not convincing.
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4,4.4 Billing Determinants

In addition to its discussion of wheeling rate design, the Otter
Tail case also included a discussion of how customers were
billed. Otter Tail had been basing its billing procedures on an
estimated annual peak demand: the previous winter's greatest
15-minute demand was used for the first 6 months; a 7 percent
load growth factor was appliied to this value to estimate the
highest demand for the next year's annual winter peak, and this
estimate was used for the remalning & months of the year. If
the estimated peak was found to be inaccurate, then Otter Tall
would adjust the charges retroactively. The Commission found
that the 7 percent load growth factor was reasonable. Even if
it had not been, the adjustment would insure that the estimated
billing was corrected, If necessary. However, since Ofter
Tail's rate design was ruled to be Inappropriate, the billing
procedure was not to be used, either.

4.4.5 Type of Service

The Commission has addressed the distinction between firm and
nonfirm service (FP&L) In one case.

The FP&L case concerned what is firm service and whether nonfirm
service should have demand charges. The services under
consideration were short=term firm, that is, It was for short
periods of time and once accepted it could not be Interrupted.
The Commission decided that the service was nonfirm since the
municipal utilities could be refused the service at the time of
the request, but ruled that they should be allccated demand
charges, since, once accepted, FP&L s committed to using its
transmission system for that duration.

4.4.6 Avallablility of Service

The tariff provisions proposed In the CEl case gave CEl a great
deal of discretion regarding how service would be made
available. The tariff provisions involved: form of notice, sole
discretion, curtailment and minimum reservation period. Under
the tariff provisions for form of notice, CEl did not have to
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justify 1Its denial of service to potential customers. The
Commission ruled that CE! should be required to give oral
notification of the reasons why tfransmission service was to be
denjed, followed within three days by written conflirmation.

The sole discretion issue arose wlth CEl's assertion that it
would be the sole judge as to whether or not transmission
services were avallable. The Commission decided that +this
language allowed for the possibility of arbitrary curtailment.
The use of phrases such as "sole discretion," "sole judge," and
"sole judgement! were ordered deleted from the tariff.

The third Issue involved curtallment, CEl did not specify how
potential tfransmission capaclty shortages would be allocated.
The Commission required that the tariff specify the procedure
CEl would follow If curtallment became necessary.

Another service-availability Issue In the CEl case concerned the
minimum reservation period for wheelling service. The Commission
decided that there was no reason why short-term rates and terms
should be different and since CEl already offered short-term
service, the minimum period should be one week.

4.4.7 Restrictions on Service

The CEl case also addressed the problem of tariff restrictions.
CEl iIndicated that the rates and provisions outiined In the
tariff applied oniy to wheeling services for municipal utillties
and rural electric cooperatives. The Commission did not feel
that transmission services should be made available to a larger
group of possible electricity producers (such as cogenerators)
and purchasers (such as irrigation districts) wunder this
tariff's provision. If CEl refused to wheel power for a
producer or to a purchaser, +that party could then request
intervention from FERC.

4.4.8 Power Factor
The FP&L case involved a dlscussion of an appropriate way to
handle power factors. FP&L had Included a vague clause

requiring the wheeling customer to maintaln its power factor as
close to unity as possible. An alternative approach would be to
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Include a specific clause which outlined the minimum acceptable
power factor and the penalty for not achieving the minimum. The
Commission decided that both approaches were vague and approved
FP&L's provision. However, if a tfransmission service customer
violated the reactive power clause, FP&L was required to make a
Section 205 filing before invoking any penalty or nullifying the
contract.

4.4.9 Percentage Adders

A percentage adder [s an incremental charge tacked on to the
price of purchased power, The Percentage Adders hearings
examIned this rate feature and confirmed that when transmission
takes place over a number of utility systems the adder
compounds. The Commission proposed a rule that would !imit
percentage adders to one mill per kWh., Hearings were held and
the final rule Issued in Order Number 84 on May 7, 1980.

There were two major disputes at the hearing which were of
interest to this study. The first was what purposes are served
and what costs should be recovered with percentage adders. The
Commission's prel iminary position in the hearings was that the
adders should only recover Incremental costs that are difficult
or expensive to quantify. Witnesses at the hearing stated that
utilities used the adders as compensation for all costs (even
fixed costs) or as an Incentive to engage in wheel ing above
fully allocated costs. The Commisslon ruled that adders based
on purchased power prices are: not cost Jjustified, but adders

less than one mill can usually be shown to be cost justifled.
Therefore, percentage adders less than or equal to one mill do
not have to be cost justified but adders above one mill must

show cost justification,

The proposed rule would have |imited percentage adders Iin all
electric rate schedules. Several people who commented at the
hearing suggested that the rule be limited only to transmitting
utilities and should not apply to blilateral, Iinterchange
transactions. The Commission |Imited the rule only +to
"transmission or third party resale of electric power." They
asserted that they will continue to study the use of percentage
adders to bilateral, Interchange fransactions.
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4.4.10 PURPA Wheel Ing Requests

Subsections 211(a) and (b) of the Federal Power Act provide
means through which applicants may seek an order from the
Commission requiring an electric utility to provide transmission
services 1o the applicant. Under Subsection 211(a), ‘the
Commlssion may issue an order if a derived benefit such as "in
the public interest" can be demonstrated. Subsection 211(b)
provides the means for the appllicant to seek an order when a
request for transmission service has been refused. Under
Section 212, the requested order must pass "negative" tests;
that Is, the Commission cannot Issue an order unless it finds
that the order would not result In certain harmful effects. At
Issue in the SEPA vs KU case was whether these PURFA standards
had been met. The Commission decided that It could not order KU
to provide the petitioned transmission services on the basls of
a fallure to meet the PURPA standards.

4.4.11 Miscel laneous Conditlions

A couple of additional I[ssues of interest to the analysis of
wheeling but which do not fall under the earlier categories
deals with (1) the need to plan for the future +transmission
capacity needs of wheeling customers and (2) the save harmless
cl ause.

The CE! case addressed the issue of whether CEl should include
the needs of the buyers of wheeling services in thelr future
transmission plans, The Commisslon agreed with the position
that 1f CEl did not take Into account these needs, then CEl
would be In violation of the operating |icense agreement and
that the users of the wheeling service would be uncertain
whether the service would be available to them In the future.
The Commission decided that wheeling customers' |oad growth must
be Included in future capacity planning.

The FP&L case addressed the problem of liability. FP&L Included
a clause In Its interchange agreements which would protect FPA&L
from payling penalty charges on claims from parties involved in
wheel ing ftransactions, even if FP&L could be shown to have been
guilty of negligence or wrongdoing. The Commission felt that
FP&L should be responsible for claims arising out of the
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company's own neglligence and wrongdeing. Although the save
harmless clause was ordered changed, the Commission ruled that
FP&L should not be subject to {iability for actions taken by the
buyer or seller of the Interchange power. '

4.5 Institutiona spe W

Special Institutional aspects of tThe relationship between
utilities can have Influences on the terms and conditions 1In
wheel Ing arrangements and the appropriateness of those terms and
conditions. This section reviews the terms and conditions of
wheel Ing arrangements within power pools, holding companies, and
the Federal Marketing Agencies that are significantly different
from normal wheel Ing arrangements.

4.5.1 Power Pools

For power pools and holding companies, the most Important
differences from normal wheelIng transactions are in the area of
wheel ing rates. The Incentives assoclated with such
transactions differ greatly from normal +transactions. The rate
structures that evolved In some of the power pools reflect the
differences In incentives.

Two of the most closely coordinated power pools do not directly
charge for wheeling services for economy power (NEPOOL and
NYPOOL). Until recentiy, the other closely coordinated pool in
the U.S., the PJM pool, also did not charge for economy power
wheel ing services. When users of wheeling services are not
directly charged for those services, the obvious conclusion Is
that without the price mechanism too much wheeling service is
being demanded, and, without cost based rates, too little or too
much wheel ing service Is being supplied depending on the degree
of compensation for fransmission servylces.

However, +the individual utilities do not make decisions on

wheeling services, but rather, the power pool through their
declsions on power generation and capacity planning. Charging
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the Individual companies for wheeling services would place the
Incentives and disincentives of the pricing structure at the
wrong decision-making level. The costs of tfransmission should
be considered, therefore, in the pool's cost minimizlng decision
process.

Another problem Is the vast number of wheeling transactions that
are made In highly centralized pools. It may be difficult to
quantify the costs Involved in all of the wheeling transactlons
that may occur. In conclusion, in the case of power pools, the
compensation methods may be justifled.

4.5.2 Holding Companies

Holding companies are similar to power pools In that generation
and capaclity planning are centrallized in the company. The
Individual subsidliaries usually do not have auwthority in these
decisions. Therefore, they are not Influenced by charges for
wheel ing services. The costs of transmission, therefore, should
be considered at the level that decisions are made, that is, at
the holding company level.

4.5.3 Federal Marketing Agencles

Federal Marketing Agencies are Identified and their wheeling
arrangements described in Appendix | of this report. There Iis
I ittle difference between their wheel Ing arrangements and those
of others with the exception of the higher Incidence of tariffs
and simpler rate schedules. In contrast to Investor owned
utilities, there Is |ittle regulation of the Agencies. Their
wheel ing arrangements only have to be in the "public interest,"
that 1is, they have 1o return the public's Investment. No
compel lIng reason was found that there should be special
differences between the Marketing Agencies' wheel Ing
arrangements and those of other entities.
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Chapter 5

Alternatives to Existing Wheel ing Arrangements

This chapter reviews the information presented In previous
chapters with respect to the terms and conditions of exlsting
wheel ing arrangements and suggests other al ternative
approaches. These alternatives are evaluated regarding how well
they meet the criteria of: '

1. efficlent use (efficlency);
2. equlty or falr cost apportionment (fairness);
3. achievement of the revenue requirement (adequacy); and,

4. practical ity and feasibility (practicallty),

The chapter Is organized similar to Section 4.3 where a detalled
examination of exlisting wheeling arrangements was presented.
The terms and conditions were divided Into +the following
categories In that chapter:

1. type of transmission service avallable;
2. compensation methods and rate forms;

3. specific requirements for servlice;

4. notice and response requirements; and,

5. other miscel laneous requirements.

Each of these terms and conditions are discussed separately In
the following sections.
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Not all of the aspects of these terms and conditions will be
discussed since alternatives to all of them were not found. An
example Is reactive power, Utillty spokesmen (as discussed in
Appendix 11) warned that the reactive power factor should be as
close to one as possible, otherwlse the stabllity of the
transmission system would be threatened. Any alternative may,
therefore, prove impractical,

5.1 Type of Transmission Service

In most cases, present arrangements are divided between firm and
nonflrm types of service. However, as shown in Section 4.3 the
degree of flrmness In some nonfirm arrangements vary. In a
number of arrangements, restrictions are placed on the abllity
of the wheeling utllity to Interrupt service. All types of
arrangements have thelr sfrengths and weaknesses when they are
evaluated according to the criteria of efficiency, falrness,
adequacy, and practlical ity. ExIsting arrangements were
evaluated according to these criteria in Section 4.3,

Alternatives to these types of arrangements fall Into two broad
categorlies: (1) extending the existing two types to a varlety of
types; and, (2) dropping the designation of types. These
categories, thelr subcategories and the relations between them
are shown in Figure 5.1, Under the first category of
al ternatives a varlety of new types can be developed. A |imited
addition wouid be to add conditionally firm (or nonfirm) fto the
categories (variation 1 In Figure 5.1). This would be similar to
many arrangements now In effect In that some conditions on
interruptions are placed on the wheeling utility. A further
addition would be to add strictly firm (variation 2 in Figure
5.1) where the wheelIng utilify would be required to construct
new capacity if needed for the transaction. Finally, the number
of arrangements could be extended by categorizing conditionally
firm into various subcategories based on their degree of
flrmness (variation 3 In Figure 5.1). For example, interruptions
due to the need of the wheeling utillity to maintain the
integrity of Its own system is more firm (s more restrictive,
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Figure 5.1 Types of transmission services
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that is, less |ikely to occur) than Interruptions due to the
needs of other wheeling customers. More restrictive conditlions
would lead to a category being ranked firmer.

These alternatives are the same or similar to existing
arrangements with the exception of strictly firm. Each adds to
the options available to the parties and therefore efficiency
may be increased if transactions were prevented in the past due
to a fallure In consideration of these types of arrangements.
Adequacy and fairness are not applicable to the type of
arrangements in that they are concerned primarily with prices.
Practicallty is applicable especially with regards to strictly
firm service, Strictly firm may not recelve wide acceptance In
that the buying utilities may prefer joint ownershlip projects so
that more control of transmission facilities are maintained and
they can Include the fac!llitles In their rate base.

Another alternative concerning extending the number of types
would be to rank types based on the degree of firmness both from
the buyer and seller side (varlation 4 in Figure 5.1). Most
existing arrangements specify restrictions on interrupting the
supply of wheeling service. This would extend the types of
service to the ranking of restrictions on when the power being
wheeled can be interrupted by the other parties in the wheeiing
arrangement (either the suppllier or purchaser of the power beling
wheeled). Thls would usually take the form of guaranteeing a
certaln amount of revenue for the wheeling firm, although to
prevent problems on the system, it may be used to prevent sudden
changes In power transmitted. The former Is commonly I[n use
where contracted demand or "take or pay" contracts are used for

billing purposes. The latter form can be Important where
wheel ing by displacement is Important. Each are important if
capaclty declislons must be made by the wheeling utility, in

order for a wheeling transactlon to occur, new |ines or even new
generating facllities might have to be bullt. Guaranteeing use
of such facillties by +the other parties of a wheeling
transaction may be an Important Incentive to +the wheeling
utll Ity to engage in the transaction.

Efficiency Is Increased if new transactions can occur that under

previous conditions would be prevented from occurring.
Practical Ity would be enhanced 1in that billing would be

-5.4~



simplified. Additionally, +the risk of not receiving adeguate
compensation by the wheeling utility for the tfransmission system
Investment would be decreased.

The second broad category alternative for wheel ing arrangements
Is the elimination of types. Existing arrangements guarantee
price but service has differing degrees of firmness. The price,
for a particular type of service, may be still applicable but at
certain ftTimes (with certain *types, <conditionally firm and
nonflrm) service can not be obtained.

In the flrst alternative of this type, service Is always
guaranteed but price varies (variation 5 In Figure 5.1). When
demands approach capacity, rather than allocating capacity based

on the supply of service it would be allocated by price.1 This

type of priclng Is sometimes called "spot market" pricing.

The price adjusts continuously to reflect the cost of supplylng
the service. Therefore, the price is equal to marginal cost and
efficiency is realized. Two major problems exist in the
practical implementation of this type of wheeling arrangement.
The first is the determination of prices., Accurate measurement
of marginal cost may be difficult to achieve especially if they
must  be  continuousiy updated. For small, infrequent
transactions, it may not be cost effective to accurately
determine the marginal cost. The second problem is the large
varlation In price that may have to occur to balance demand and
capaclty. In +the short-term demand may be very Inelastic
requiring substantial price jumps +fo balance the system.
Alternatively, as wlth existing nonflrm types of arrangements,
substantial costs may be Incurred for standby generation for the
utilities buying power in order to avoid Incurring sharp jumps
in wheeling rates.

—— e v o o e

1. If a complete breakdown of service occurs, price may become
Infinite, therefore, the service demanded at that time would be
zero and all services demanded would be satisfied.

2., See Bohn (1982) and (1983) for further description of +this
methodol ogy.
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A variation on guaranteeing price versus guaranteeing service
would be to have all wheeling service nonfirm and then have a
futures market for the reliability of that service (variation 6
in Figure 5.1). By this method the users of wheeling service can
choose the degree of firmness in price and rellabllity of
service not only from the supplier of wheel ing services but also
from other partles. At times when service may have to be
curtailed, the sellers of +the futures contract may have to
obtaln service for the holder of the contract by bidding service
away from other users. By this method, the wheeling utility or
the user of the wheelling service do not have to accept all of
the uncertalnty in providing firm service.

This alternative Is similar to the previous alternative with the
exception that buyers of wheeling services can guard agalinst
changes in prices through the futures market. Efficiency s

maintained since price 1Is equated to marglnal cosf.3 In
addition, by paying a premium they can obtain a specified level
of service. With respect to practicality, this may avold the
costs of standby generation service for those utilities which
would rather have stable service and prices. However the
problem of determining costs contlnuousliy and Its effect on
practicality still remains, as in the previous case.
Additional ly, it is questionable whether an orgainized market in
future contracts can be formed.

5.2 Compensation Methods and Rate Forms

The most common exlsting compensation method is a specific fixed
rate of elther kW for firm or kWh for nonfirm wheellng service.
Rates are determined by a ful ly allocated cost methodol ogy.

3. In Stumpp (1981) It Iis shown that for end use sales of
electricity there must be two prices, one for usage and one for
rellability, In order to have efficiency for both of these fwo
aspects of electicity service.
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Often the contribution to the peak determines capacity cost
al location. Existing compensation methods and rate forms were
evaluated In Section 4.3, Aiternatives to this exlsting
compensation methodology can be divided into two categories: (1)
market pricing methodologies; and, (2) differing cost allocation
methodologies. These categorles and the alternatives which fall
under these categories are shown in Figure 5.2.

Under the flirst category, market pricing, are two alternatives:
(1) spot market pricing; and, (2) futures market arrangements.
Altthough time wvarylng rates exist, continuously variable
wheeling rates or rates that allocate capacity (when capacity
limits are reached) by Instantaneous changes in rates were not
found in existing arrangements. In spot market pricing rates
are set so that marginal costs are covered, then, if demand
approaches capacity, rates are raised so that capacity Is not
exceeded. By this method oniy the most valued uses can afford
and use the capaclty. Efficlency in the use of the service Is
therefore achieved. Adequacy Is not guaranteed by the pricing
method in the short run. |If substantial excess capaclty exists
marginal costs will be low and the capacity costs probably will
not be covered. Conversely, capacity Is limited, the premium
paid to obtain use of the capacity may be substantial and
overrecovery of capacity costs may result. In each case
adequacy I[s not achieved. However, two part rates may be used
to correct deficits and surpluses of capaclty costs.

Falrness is achieved in that no subsidles are occuring. At each
peint In time each user |s paying at least the marglinal cost of
service. At any point In +time, however, especially when
capacity Is tight along some |ines, different prices may be paid
depending on the effect a particular customer's |oad has on the
system. For some definitions of fairness, the practice of
charging different rates to customers is unfair. As mentioned
previously under This fype of arrangement, continuously
determining prices based on marginal cost may be difficult to
achieve. Also prices may have to be raised substantially to
curtall demand when capacity Is reached. Utllities may object
to the widely fluctuating pricing pattern.

Another alternative under the category of market pricing [s the
nonfirm arrangement with futures markets for the degree of
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Figure 5.2 Compensation Methods

ExIsting Specific fixed rate, fully allocated cost

Spot market

Market pricing.

Futures market

Common carrier
Cost al location

Partlial ly al located costs
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flrmness. In this situation two prices exist for two services
being provided, the actual wheeling services and the rellability
of that wheel Ing service. The two prices cause the best use to
be obtained for both services and efficiency Is satisfied.
Since there are no subsidies being produced, fairness Iis
maintained. As In the previous alternative, however, adequacy
and practical ity are not assured.

Under differing cost allocation alternatives +transmission
systems could be organized as a common carrier type of operation
similar to oil and gas pipelines. In this arrangement all users
of the facllities have equal access to the facilities. The
owners of the facilities do not necessariiy have priority
access. All  costs, then, are divided among the  users.
Interstate common carriers are usually required to price
according to the "United formula" which is a variation of the
"Atlantic Seaboard formula"™ previously wused +to determine
prices. In the United formula operating costs are divided
equal ly according to usage. Capacity costs are then divided 75
percent to a user's contribution to the peak and 25 percent to
usuage charges. The beneflits lie in freer access to the
system.

Since off-peak usage does not contribute to marginal capacity
costs (an additional unit of power transmitted off-peak does not
require that more capacity be installed), charging off-peak
users for capacity costs lowers efficlency. Some transactions
may not occur because the price is too high. With electric
power transmission, as opposed to oil and gas pipelines, usage
costs can vary substantially between peak and off-peak. Fallure
to conslider these cost differences also adds to the ineffliclency
In appiylng the United formula. Adequacy Is achleved if the
correct rate of return on invested capital is sufficiently
high. Fairness Is not obtained since there could be substantial
‘cross subsidies between peak and off-peak users of the
transmission system. Since the cost of information needed to
implement this alternative Is similar to existing arrangements
and since the methodology Is commonly used for oil and gas
pipelInes, there probably would be no problems in
implementation.
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A final alternative under differing cost allocation alternatives
which Is similar tTo the previocus cost allocation scheme s
partially allocated costs. Transmission systems provide other

services besides the simple fransfer of power.4 Foremost among
them s Increase in reliablllty and voltage stabllization
especially to the utiliity whose service area the |Ilines
transect. |t has been argued that these other uses should pay a
share of the costs of the system, Hence only a certain
percentage of the costs are allocated to transmission services.

This is an argument based on equity arguments rather than a cost
basis since lIttle costs are probably incurred as a result of
these other uses of the +tfransmission system. The system
probably does not become mecre efficient, therefore, due to the
reallocation of costs (and probably becomes less efficient since
the reallocation would probably be substantial compared to
actual cost involved). |If the costs Incurred due to these other
uses are small, |ittle subsidles exists among users and nothing
Is galned in fairness. Adequacy would not be affected since the
same revenues would be recovered. Costs are merely real located
from one group to another. Determining the amount to reallocate
to the other uses will be difficult to determine. If the
reallocation Is based on the "worth"™ of the other uses, the
"worth" may not have a quantifiable basis. Hence, there may be
serlous questions as to the practicallty of Implementing this
methodology, especially In having agreement on the amount of
cost reallocation is involved.

5.3 Speclflc Requirements for Service

Speclfic requirements for service Iinclude requirements on
entities eligible for service, connections, voltages, and the
cost for special equipment. Since tariffs are falrly uncommon
In wheel ing arrangements (and even then, |imitions are placed on
el iglbility), wusually the wheellIng arrangements specify that

4. See Chapter 2
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only a certain entity Is allowed service. Additlionally, those
entities are sometimes |imited on the service they may obtain
(such as the direction of powef flows). An alternative to these
limitations would be to treat tfransmission service as common
carriers as mentioned previously. Under this arrangement, any
entity desiring any type of service will be served {f capacity
Is avallable (some common carrlers had restrictions historically
on who they may serve). |If capacity Is approached, rationing is
on a first-come first-served basis (although price could also be
used for rationing).

Arbitrarily |Imiting service can decrease efficiency since the
capacity may not be put to its best use. Therefore, [f common
carrier organization opens up eligibility, efficiency will
Increase. Since power flows may not be as predictable as when
entities are |imited there may be a question about practical ity
when advance planning for flows Is needed. Fairness and
adequacy are not applicable to these requirements. '

5.4 Notice and Response Requlrements

Requirements under this category Include: the notice by buyer
for initial start of service; the response by seller for initial
start of service; the scheduling notice for transaction; the
notice for Interruption of scheduled service; and the notice for
permanent termination. In general, notice and response
requirements are not formalized in a document but are orally
agreed upon by the parties involved. Notice and response
requirements are needed to be able to plan for expected power
flows. Alternatives to existing practice can either be more
restrictive or less restrictive. The more restrictive notice
and reponse requirements become, the more probable that some
short-term wheel ing transactions will not be able to occur.
Therefore, improvements would come if the notice and response
requirements could be shortened.

In order to take full advantage of spot market pricing short

notice requirements are essential, If prices are changing at
five-minute increments, utilities must be able to adjust quickly
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to avoid unnecessary costs. Implementation of spot market
pricing would require computer simulation of +the system +to
determline costs. This same computer simulation would alleviate
the need for longer term planning in the system. The effects of
any transaction would be known immediately.

Efficiency would be heightened In that the most advantageous
transactlions, even |I[f extremely short-term, could have the
opportunity to gain access to the transmission system. [|f this

occurs, then the system will be put to Its best use thereby
increasing efficiency. The practicality of implementing such a
computerized system is stlll questlonable and further research

Is needed for implementation, but recent advances Iin computer
systems should enable the system to be implemented.

A common carrier system would also benefit from increased

responsiveness 1o short=-term Transactions. Since the
eligiblllty type of service would be expanded, various new
short-term transactions may be requested. If they could be

served through shorter response times then efficiency would be
increased.

5.5 Miscel |aneous Requlrements

Miscel laneous requirements include requirements on the type of
power which can be wheeled, special terms and conditions not
discussed elsewhere (usually arrangement specific); loss
adjustments; and reactive power factors.

5.5.1 Type of Power

Almost half of the arrangements place restrictions on the ftype
of power which can be wheeled. Generally, the restrictions help
stabillze the transactions to allow for better planning. An
alternative to this restriction is to not specify the type of
power whlch can be wheeled. With increased planning capabil ity
under spot market pricing and common carrier systems, the
necessity for increasing certainty through having corresponding
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wheel Ing and power arrangements wlll be decreased. The
el imination of these restrictions will Increase efficliency in
that some +transactions may occur which would otherwise be
restricted. For example, a wutility with a firm wheellng
contract may find that alternative sources of power supply may
be cheaper than the power from a current suppiler. Under some
existing arrangements this transaction would not be allowed to
occur.

5.5.2 Adjustment for Losses

A majorlty of wheellng arrangements mention how losses are
calcutated. Usually they are based on system average losses.
Losses vary according to the loads (kW's) on particular
transmission |lnes. Since loads are continually changing,
losses are continually changing. Near the capacity limits of a
line losses can be substantial.

An alternative to the use of average system losses is to
simulate the system and determine the losses between the
receiving and delivery point (or points) for the wheeling
transaction. This method of determining losses Is estimated
periodically In the proposed Texas Publlc UtIlIty Commission

wheel Ing arrangemenf5 and by the Bonneville Power
Administration. Since losses are so specific to a particular
transaction this method glves a more accurate representation of
the actual losses Involved In a f+ransaction. Llosses are a
significant part of the marginal <cost of a wheelling
transaction. An Increase in the accuracy of cost wll] Increase
efficlency in that the price of the wheelng tfransaction will
more accurately reflect the cost of supplying the wheelling
service. For some small transactions the cost of the system
simulation may be prohiblitively high, and therefore, thls method
may not be practical In all circumstances.

Another alternative Is continuously simulating the system to
determine losses. Since losses are contlinuously variable, this
method would produce more accurate Information about marginal

5. This arrangement Is discussed In Appendix I1I,
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costs. For spot market pricing continuous simulation wouid be

necessary for the accurate performance of the system,
all times price would reflect cost,
increased from the previous alternative,

Since at
efficiency is further

Practical ity for small
Isol ated transactions, however, becomes more questionable.
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Appendix l: Description and Classification of Existing
Wheel ing Arrangements

1.1 Anfroduction

In 1981, a survey was made of wheel Ing arrangements flled at the
Federal Energy Regulatory Commission (FERC), the federal power
marketing agencies, the New York Power AuThbriTy, and the Texas
Pubiic Utility Commission. The survey revealed that at least
1000 wheel Ing arrangements existed among utilities in the United
States. Over 768 arrangements were filed at the FERC and at

least 229 were fliled at the non-FERC agencies.1 Usually the
arrangements are for speciflc services between given utilities
and are different In format, rates, and services provided.
However, there are some common characteristics among the
arrangements. This section identifies +he major . common
characteristics, classifies transmission arrangements according
to those characteristics, and analyzes the relationship between
these characteristics.

The arrangements can be between +two utilities (bilateral)
arrangements), among more than two wutilities (multilateral
arrangements), or among all members of a power pool. The
arrangement elither s sgspecifically I|imited +to particular
participants in the arrangement (rate schedule) or Is avallable
Yo any entity satisfying certain criteria (tariff), Each
arrangement may specify, among other things, the foliowing:

1. Type of transmission service provided (e.g., firm or
nonf frm)

1. These arrangements were for transmission services which would
qual ify as wheeling under the definition given in Chapter 2.
There are additional arrangements in existance for transmission
services that do not meet the Chapter 2 definition.
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2. Compensation that a wheeling utility will receive for
providing wheel ing services(s);

3. Adjusiments for ftransmission losses;

4, Notice requirements (e.g., advance notice that the buyer
of wheel ing service Is required to give a potential seller
of wheel Ing service);

5. Conditions under which a wutility can refuse to sell
wheel ing services (i.e., can refuse to wheel);

6. Voltage levels at which the wheeling utility receives and
del ivers power; and,

7. ldentity of purchasers and sellers of the power to be
wheeled.

The information contained in the arrangements surveyed was used
to develop a system for classifying wheeling arrangements and is
described in this appendix. An overview of the arrangements

filed at +the agencies covered by the survey will first be
presented. Then, the classification scheme wlll be developed.
Finally, a sample of wheeling arrangements will be classified

and analyzed.

1.2 Description of Agencjes and Arrangements Filed with Those
Agencies

Wheel ing arrangements are filed at a number of different
government agencies, and in some cases are available only from
the utilitlies tThemselves. Some of the agencies have
standardized agreements but the majority of arrangements are
dissimilar from one another. This appendix describes the types
of arrangements and whee| Ing services used at these agencies.

UtTlities are required to flle wheeling agreements at the FERC,
the Texas Public Utilities Commission (TPUC), and/or various
publ Ic power agencies. The agreements filed at FERC wusually
involve privately owned utilities. The agreements at the TUPC
are those Iinvolving agreements only between Texas utllities.
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There are seven wel l-known public power agencies in the Unjted
States which have wheeling agreements on flle. They serve many
municipal utilities, rural electric cooperatives, some
Industrial preference customers, and Investor-owned utillities.
These organizations are the Tennessee Valley Authority (TVA),
the five federal power marketing agencies [the Alaska Power
Administration (APA), Bonneville Power Administration (BPA), the
Southeastern Power. Administration (SEPA), the Southwestern Power
Administration (SWPA), and the Western Area Power Administration
(WAPA)], and the New York Power Authority (NYPA).

1.2.1 Federal Energy Regulatory Commission

The Federal Energy Regulatory Commission Is responsible for
approving/determining the rates and other conditions of wheel ing
services involving +the +transmission of :electric power by
Jurisdictional wutilities in inter-state commerce. A wheeling
arrangements may be filed at the FERC as the result of a court
ordered settlement, an agency ordered settiement (such as from
the Nuclear Regulatory Commission), or certain voluntary
agreements among utilities. A survey was conducted of the
population of transmission arrangements filed at  FERC.
Information was obtained on 768 wheel ing arrangements which
apperared 1o meet +the critieria for wheeling specified in
Chapter 2. Initially it was determined that, as of March 11,
1981, there were 1209 separate tfransmission filings at the
FERC. However, not all of these filings could be classified as
separate wheel Ing arrangements. Of the 1209 filings, 261 were

certificates of concurrence.2 There were also 140 arrangements
that, although they Involve transmission service, did not
satisfy the definition of wheeling given in Chapter 2. Moreover,
there were 22 arrangements missing from the files and 18

e v o o tm

2. In some wheel Ing arrangements, more than one party may act as
a seller of wheeling services. in  such circumstances,
Commission regulations permit one party to be designated and
authorized to file the agreement on behalf of all the parties.
The other parties have the option of filing only a certificate
of concurrence, rather than a separate copy of the arrangement.
since some utllities may file a separate copy, there may be
double counting of arrangements ‘in the survey.
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arrangements that did not contain enough Information fo permit
proper classification. The discussion that follows deal only
with the 768 separate wheel ing arrangements.

A substantial number of the wheel ing arrangements do not contaln
detailed information about the particular fransaction which they
cover. Also, the arrangements are subject to misinterpretation
since they sometimes are scattered throughout a larger document
or are not clear In thelr meaning. A general description can be
made about these arrangements, but the reader s cautioned that
errors undoubtably exist 1In the Information +that will be
presented.

As was expected, almost all of the entities supplying wheel ing
services In arrangements filed at the FERC were Investor-owned
utilities (94.6 percent). Cooperatives comprised 2 percent of
the entities, and municlipals, federal, and state agencies or
power districts each comprised about 1" percent. Of the entities
buying wheeling services 63.5 percent were investor-owned
utilities, 20.9 percent were municipals, 9.4 percent were
cooperatives, and state agencles or power districts and federal
agencies were about 3 percent apiece. Investor-owned utilities
were 80.9 percent of the entities selllng power In the wheeling
arrangements, federal agencies were 6.8 percent, municipals were
5.2 percent, cooperatives were 4 percent, and state agencies or
power districts were 3.1 percent. Of the entities buying power,
61.4 were investor-owned utilities, 21.6 percent were
municipals, 10 percent were cooperatives, 4.4 percent were
federal agencies, and 2.6 percent were state agencies or power
districts.

The arrangements were first broken down into tfwo types of
arrangements, rate schedules and tariffs. Relatively few
tariffs existed, comprising only 2 percent of the total, and
almost all of these were wheeling with separate compensation.
Of the rate séhedules, 89 percent were wheeling with separate
compensation and 11 percent were wheeling with nonseparate
compensation.

The next breakdown of +the arrangements was the form of the
arrangements. The forms were: (1) bllateral agreements, which
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comprised 70 percent of +the arrangements; (2) multilateral
agreements, which comprised 25 percent of the arrangements; and,
(3) power pool agreements, which comprised 5 percent.

Next, the terms and conditions of the surveyed arrangements were
examined. A substantial number of the arrangements, 79 percent,

were firm arrangements as opposed to nonfirm arrangemenfs.3 The
compensation method specified for the wheeling service was
almost equally divided between a specific rate and a multipart
rate formula, 45 and 40 percent respectively. Few arrangements
used nonmonetary compensation or specified other +tfypes of

charges. There were three arrangements that had ra+che+s4 as
part of the rate formula.

Three general types of notice requirements were contained In the
arrangements. Few arrangements specifled that the buyer of the
service was required to give a specific advance notice to the
seller for the start of service or that the seller was required
to respond to that request within a certain time, 11 percent and
4 percent respectively. However, 42 percent specified a
particular advance notice for termination.

Approximately 38 percent of +the arrangements specified a
particular method for recovery of power losses due to the
wheel ing service.  The most common method (used in 44 percent of
those which specifled methods) was that the utility providing
the wheeling service would take a certain percent of the power
transmitted. Very few arrangements, 3 percent, specified that a
particular, absolute amount of power would be taken.

Only in 1.4 percent of the arrangements were conditions placed
on the buyer of the power in fterms of what the buyer could do
with the power. Only 1.4 percent state that the service could
be refused if the power were destined for a specified type of

3. See Appendix || for detalled deflnitions of firm and nonfirm
arrangements.

4. Ratchets are rate forms which raise or lower rates for a
specific time perlod if a certain condition is met.
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customer or for resale to other uﬂllﬂes.5 Restrictions piaced
on the |ines or facllities that could be used for the wheel ing
service were found In 15 percent of the arrangements. Specific
del Ivery voltages or ranges of voltages were not wusually
specifled.

}.2.2 Summary of Non-FERC Arrangements

Similar to the FERC arrangements, a survey was taken +to
determine the terms and condltions of the arrangements flled at
non-FERC agencles. However, rather than a survey of the
population of wheelling arrangements, a sample of wheelling
arrangements was surveyed. The sample was chosen to be
representative of all +fypes of arrangements fliled at the
agenclies rather than a random sample. A sample was used since
many of the numerous arrangements at WAPA and NYPA are close
duplicates of one another and no more Important Information
would be obtalned, or, as Iin the case of SEPA and SWPA the
arrangements were either on flle at FERC or did not satisfy the
def inition of wheeling as defined In Chapter 2.

In the case of NYPA those arrangements which were not surveyed
were percent adder arrangements, each having similar terms and
little supporting Iinformation. The vast majority of the WAPA
arrangements were one of four standard types of arrangements.
Each of the arrangements of a standard +type were close
dupiicates of all the other arrangements of that type. The
remainder of the arrangements that were not covered by the
sample were arrangements from SWPA or SEPA. The SWPA
arrangments not Included In the sample are those which do not
agree with the definition of wheeling in Chapter 2 or are
arrangements in which SWPA buys service from other utllities
which are required to flle the arrangement at FERC. SEPA does
not own fransmisslion facilitles, therefore all of Its
arrangements Involve the purchase of service by SEPA from other
utilities which file the arrangements at FERC.

A breakdown of the sample that was surveyed Is glven In Table 1.
The table lists the agency, the role the agency played in the
transaction, the total number of arrangements surveyed from that

— > o R g0 v e 0

5. Such restrictions have now been declared per se unlawful by
the FERC. See Gulf States Utilitles Co, Docket no. ER76-8161
Order Approving Settlement Subject to Conditlon (Issued October
20, 1978),
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Table 1. Survey breakdown by role of non-FERC agency

# Agency Number
# Agency Buylng & Total on

Util ity Selling Selling Surveyed File

1. Alaska Power 3 1 4 6
Administration :

2. Bonneviile Power 69 0 69 +111
Administration

3. Southeastern Power 0 0 0 ~ 12
Administration

4. Southwestern Power 14 3 17 65
Administration

5. Western Area Power 68 7 75 2400
Administration

6. Power Authority of the 62 0 62 2100
State of New York

7. Tennessee Valley 1 0 1 1
Authority

8. Texas 1 0 1 1
Totals 218 1 229 *696

¥{ncludes nonwheel ing and agency buying.
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agency, and finally, the number of arrangements fliled at that
agency. Approximately 50 percent of all transmlission
arrangements flied at the non-FERC agencles were covered by the
sample. All nonwheellng arrangements (according to tThe
definition of wheeling glven In Chapter 2) were then eliminated
from the sample. This elimination led +t0 229 wheeling
arrangements.

In the non-FERC wheeling arrangements, federal agencies
comprised 53.7 percent of +the entitles supplying wheelling
services, state agencies or power districts comprised 23.5
percent, Investor-owned wutillitles comprised 16,7 percent,
cooperatives comprised 5.1 percent, and municipals 1 percent.
0f the entitles buying wheeling services 30.1 percent were
investor-owned wutilities, 28.4 percent were municipals, 23.5
percent were federal agencies, 12.5 percent were state agencles
or power districts, and 5.3 percent were cooperatives.
Approximately 49 percent of the entities selling power In the
wheel ing arrangements were state agencles or power districts, 42
percent were federal agencies, 5.6 percent were Investor-owned
utilities, 2 percent were cooperatives, and 1.4 percent were
municlpals. Of +the entitles buylng power 50 percent were
municipais, 20.5 percent were Investor-owned utilities, 12,5
percent were state agencles or power districts, 10.7 percent
were federal agencies, and 6.25 percent were cooperatives,

Most of the arrangements filed at the agencles were rate
schedules as opposed to tariffs. Of the rate schedules, 98
percent were wheeling with separate compensation, as opposed to
nonseparate compensation, for the ftfransmission service bDeing
provided in a power agreement. Bllateral agreements comprised
94 percent of the arrangements.

Some of the terms and conditions for the arrangements were
remarkedly similar to the terms and conditions for the FERC
arrangements. For example, 79 percent of the arrangements had
provisions for firm service as compared to 79 percent for the
FERC arrangements surveyed. The compensation method specified
In most of the arrangements was a speciflic rate (69 percent).
Only 20 percent of the arrangements had multipart rate
formufas. In the FERC arrangements the arrangements were almost
equally divided between +these two ‘types of compensation,
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Nonmonetary compensation was wused In 2 percent of the

arrangement and, similar to the FERC arrangments, ratchets were
not common (2 arrangements).

Advance notice requirements by the buyer for the start of
service or requirements on the amount of time the seller has to
respond to the request for service were explicitly stated In few
of the arrangements. Notice for service start was contalned In
only 10 percent of the arrangements, whiie response requirements
were only In 5 percent of the arrangements, Advance notice for
termination of the arrangement was more frequent, exlsting In 45
percent of the arrangements. These percentages are similar to
those of the FERC arrangements which were 11 percent, 4 percent,
and 42 percent respectively.

The method by which transmission losses would be recovered
appeared In almost 84 percent of the agreements. Usualtly, thls
took the form of a percentage of power received by the wheel Ing
entity. Of the arrangements that mentioned the method used, 64
percent were of this form. The other method mentioned varied as
to how losses would be recovered. Few arrangements specified
restrictions as to the voltage at which the buyer could receive
power, which lines could be used, or other |imitations on
transmission faclllitles (7 percent). Condltions under which the
seller couid refuse service to the buyer existed in 23 percent
of the arrangements. Of these conditions, the most common (34
percent of those that mentioned conditions) was if the buyer of
the power were to sell the power to another utifity.

Overail the arrangements at the non-FERC agencies are very
similar to those filed at FERC. Perhaps the most important
simifarity Is the high percentage of flrm arrangements versus
nonfirm arrangements and the low number of tariffs +that exist.
It appears that firms have a tendency toward stable, guaranteed
arrangements with respect to transmission service. However, the
amount of power transferred under such arrangements probably
does not correspond to the number of arrangements. For example,
many of the power pool arrangements, although they may only be
one arrangement, are nonfirm, have a large number of firms
Involved, and have a large amount of power transmitted under
them. Therefore, nonflrm arrangements may be more important
Than the numbers of arrangements may Indlcate.
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The foliowing elght subsections present additional information
about wheel ing arrangements associated with each of the non-FERC
entitles liIncluded In the survey. Some readers may choose to
skip these subsections, In as much as they are not neccessary
for an understanding of the rest of this appendix.

1.2.2.1 Public Utility Commission of Texas

The Publlc Utility Commission of Texas (PUCT) has responsibility
for all agreements between utilities In Texas which are not
subject to FERC regulation, i.e., those which power flows do not
cross the state borders of Texas. Power flows do not cross the
state borders in the region consisting of the members of the
Electric Reliability Council of Texas (ERCOT). Utitities are
only required to file the agreements with the PUCT if there is a
disagreement between the parties about the  agreement.
Presently, only one agreement Is on file. Recently, the PUCT
has detalled the provisions necessary Iin wheellng agreements
which are filed with the PUCT., This section will review these
new requlrements.

The provisions are appllcable to agreements which involve flrm
power sales, There are two sets of provisions based on whether
the amount of power exchanged by the utilities is greater than
or less than 25 megawatts. Generally, the charge for the
wheel ing service for ftransactions Involving more than 25
megawatts Is determined by finding the actual cost of the total
transmission system based on a cost of service study and
multiplying it by the changes in megawatt miles of power flow on
the system due to the wheeling service, divided by the ftotal
megawatt miles of power flow service provided by the utliity.
The megawatt miles of power flow are determined by load flow
studies at the peak load. For simplification, In cases where
the power exchanged by the utilities is less than 25 megawatts,
and only one connection exists with other utilities by the
buylng utility, the buying utility can optionally choose Tto
multiply the annual cost of the total transmission service of
the wheeling utility by the megawatts of wheellng service
contracted for divided by the megawatt load alt system peak of
the wheel ing utility. However, if the wheel ing utility can show
by load flow studies that they are impacted by more than 50
megawatts at tTheir boundaries by the sum of all simplified
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agreements, they can charge based on the former method. Losses
are calculated from loss matricles constructed by ERCOT and are
paid in kind.

1.2.2,2 Tennessee Yalley Authorlty

The Tennessee Valley Authority (TVA} is a goVernmenf agency
headquartered In Knoxville,  Tennessee. The agency Is
responsible for flood control, economic development of the
region, and power production. The agency's customers are other
utllIties and large Industrial end-users. They do not generally
serve residentlal, commercial or smali industrial customers.

TVA has cone wheeling arrangement with Big Rivers Electric Power
Corporation (a Kentucky Cooperative), Alabama Electric
Cooperative, and South Mississippi Electric Power Associatlon.
Power Is received by TVYA from Big Rivers and transmitted to the
other parties. The arrangement is for short-term interruptible
power and what TVA calls miscel laneous energy. Transmission may
be discontinued when:

1. conditions on the TVA system are such that TVA's
generating sources, and other ‘sources available to TVA,
are Inadequate to supply firm power requirements of the
TVA system;

2. service Interfers with “transactions scheduled under
contractual arrangements with systems other +than Big
Rivers, including without |Imitation, economy Interchange
transactions;

3. or, service reduces the reliability of +the entire TVA
system.

TVA can use delivered energy from Big Rivers to meet their
firm-power requirements Iif they are not able to meet +them
through other means, or they may request Big Rlvers to use the
power If It Is not used by the other companies In the wheellng
arrangment.

The rates TVA charges for the wheeling service are 20 cents per
week per kllowatt of the maximum aggregate hourly amount of
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power scheduled for +ransmission and 0.22 cents per kilowatt
hour for miscellaneous energy scheduled for acceptance. There
Is also a customer charge of $1,000 per month. Losses are
calculated by reducing the amount of power dellvered by TVA to
the other utliitles by 3 percent rounded to the nearest full
megawatt. Any special equipment required to complete the power
transmission such as additional metering, telemetering, |oad
control, and communications facillties are provided by the
utilities Involved at no expense to TVA,

1.2.2.3 Alaska Power Administration

The Alaska Power Administration (APA) headquartered in Juneau,
Alaska, Is responsible for marketing approximately 77 megawatts
of hydroelectric power generated from +two projects. AFPA
currently has interconnection agreements +to buy and sell
wholesale power service with five utilities. In addition, APA
has five transmission arrangements with utiiities that transmit
wholesale requlirements power to APA's preference customers. APA
Is a seller of transmission service In three of the arrangements
and a purchaser of transmission service In the other two. These
power and transmlission arrangements are with an investor-owned
utllity, a municipal system, and three rural electric
cooperatives. Each of these utllities except the investor-owned
utility are preference customers of APA.

Two types of services are covered In APA's flve transmission
arrangements. The first fype, which Is comprised of three
arrangements covers nonwheel ing transmission services, requires
separate compensation for fransmission costs incurred by APA In
the sale and del ivery of wholesale requirements to preference
customers directly Interconnected to the APA grid. The second
type of transmission service Is the wheeling of power marketed
by APA to a preference customer by a third party. This service,
which is covered under one bilateral and one multilateral
arrangement, provides preference customers with long-term firm
access to hydroelectric generatlion to meet thelr wholesale
requirements. In addition, the multilateral agreement requires
the wheel ing agent fo provide nonfirm power to APA!'s preference
customer in the event of an unscheduled outage. The terms of
this emergency service are specified In a contract between the
wheel Ing agent and the preference customer. The two wheellng
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arrangements specify a rate in mills per kilowatt-hour for the
wheel Ing service.

1.2.2.4 Bonnevllle Power Administration

The Bonnevillie Power Administration (BPA) headquartered in
Portland, Oregon, Is responsible for marketing power and energy
generated from multi-purpose dams constructed by the Army Corps
of Engineers and the Water and Power Resources Service. In
addition, BPA markets outpuf from the Hanford Nuclear Project of
the Washington Public Power Supply System. BPA provides the
primary transmission grid in the Pacific Northwest with 133
Interconnections with 19 utllities. BPA serves 161 electric
customers, including 116 public systems {municlpals,
cooperatives, and public util Ity districts), elight
Investor-owned utilities, and six federal agencles.

BPA participates in over 100 transmission arrangements as both
the wheeling agent and reciplent of wheeling services. As a
wheel ing agent, BPA delivers wholesale power to many municipals,
cooperatives, and investor-owned customers that buy from public
utility districts (PUD). In addition, BPA makes excess
transmission capacity available to investor-owned utiiities to
provide an Iinterconnection with isolated portions of +the
Investor-owned utility's grid. Bonneville also serves as a
wheel ing agent for a number of Pacific Northwest utilities
holding entitlements In coal=-fired and nuclear generating
plants, including the Hanford and Trojan nuclear plants, and the
Colstrip and Centralla coal-fired plants.

Bonneville sometimes provides an wunusual +type of wheeling
service for Indusirial customers that it services under power
sales agreements requiring BPA tfo sell and deliver flrm and
nonfirm power and energy. Ffor example, [f BPA is forced to
curtail nonfirm energy del iveries to the customer, the customer
may request BPA to purchase (for the customer's account)
avallable nonfirm energy to replace the curtalied del iveries.
In addition to charging the customers for the cost of the
purchased power, BPA also charges the customer for the cost of
the nonfirm wheel ing service.
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BPA also purchases wheeling services as a participant in a
number of arrangements providing for the delivery of wholesale
firm power and hydroelectric power to Its preference customers.
Wheel ing agents for BPA include municipal utillities, PUDs, and
investor-owned utilities, BPA  can also serve isolated
preference customers using nonwheelling transactions with
utitities whose grids lie between BPA's transmission grid and
Its Isolated preference customers. The Intervening utility uses
Its own generating resources to supply the customer's allocation
of BPA preference power. I[n return, BPA uses [ts own generating
resources to supply the intervening utility at a mutualiy agreed
upon time with an amount of power and energy equal to that
supplied to the Isolated preference customer. BPA s also
required to pay the Intervening utllity for the use of the
utility's transmission facllities. The cost of the delivered
power and energy and the transmission charges are flowed tThrough
by BPA to the preference customer.

in 1981, compensation for wheeling services provided on BPA's
transmission system was derived from one of three rate
schedules: the Formula Power Transmission (FPT-1) rate schedule,
the Use~of-Facllities Transmission (UFT-1) rate schedule, and

the Energy Transmission (ET-1) rate schedule.6 Schedule FPT-1
is a multipart rate that included a Main Grid Charge for use of
facilities greater than 115 kV, a Secondary System Charge for
use of facillitles less than or equal to 115 kV, and an Intertie
Charge that appllies when an arrangement requires the use of the
Pacific Northwest-Paciflic Southwest Intertie. The Intertie Is a
transmission system that consists of an 800 kV DC and two 500 kV
AC llnes. The Maln Grld and Secondary System charges included
unlt charges per KW for the use of Interconnection and del lvery
terminals and a mileage rate ($0.135/mile for the Main Grid
Charge, and $0.036/mile for the Secondary System Charge). Like
the mileage rate, the unit charges for the Secondary System are
greater than those for the Maln Grid.

Schedule UFT-1 covered wheel ing services requiring the use of
specific portions of BPA's ftransmission facllities common{y

6. These schedules have now been superseded by FPT-2, UFT-2, and
ET-2.
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referred to as the Fedsral Transmission System. Under thlis
rate, the monthly charge per kllowatt of transmission demand
equals one~twel fth the annual cost per kilowatt of the capacity
of the facllities specified in a particular arrangement. The
annual cost Is deflined by:

I xR
Annual cost = ______
Ca x Cf
where
I = Capltal cost of facilities specified in the arrangement
R = Capital cost recovery factor for each segment
Ca = Capacity of facllity (In kw)
Cf = Capacity factor.

Schedule ET-1 covers BPA's transmission using the excess
capacity of the Federal Transmission System of nonfirm energy
produced by another utility. Under this rate, the cost of
transmission service depends on the specific portions of the
Federal Transmission System used to provide the service. For
example, transmission service provided on the high-voltage Main
Grid Is less expensive than transmission over the |ower voltage
Secondary system or the Pacific Northwest-Pacific Southwest
Intertie. The rate ranges from 0.75 mills/kWh (Main Grid
del ivery) to 1.25 mills/kWh (lIntertie delivery). This rate
schedule also includes provisions for losses, expressed as
percentages, for 'use of specific portions of +he Federal
Transmission System. '

l.2.2.5 Southeastern Power Administration

The Southeastern Power Administration (SEPA), headquartered in
Eiberton, Georgia, markets approximately 3,000 mW of capacity
generated at 21 reservoir projects constructed and operated by
the Army Corps of Engineers. As of September 1979, SEPA sold
power and energy to 108 rural electric cooperatives and 80
municipal I1tles in a 10-state region. Other custamers Include
the Tennessee Valley Authority, +the South Carolina Public
Service Authority, a county power commission, and elight
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Investor-owned utilitles. SEPA has no transmission facilities,
and thus provides no wheeling for others. WIth the exception of
certaln transmission services provided by the South Carolina
Publlc Service Authority, Investor-owned utilities provide all
transmission services for SEPA, Currently, SEPA has 12
contfracts with these utillitles to provide tfransmission service
to preference custamers. Each of these 12 arrangements can be
classifled as third-party wheeling services (i.e., the wheellng
utility Is not one of SEPA's preference customers) that allow
SEPA to deliver long-term flrm wholesale requirements to
preference customers.

Each  of SEPA's 12 +transmission arrangements specifies
transmission losses as a percentage of power dellvered by SEPA
to the seller of the transmission service for del ivery to SEPA's
customers. The loss percentages range from 1 percent to 6
percent. Notice requirements for the termination  of
transmission service require SEPA to give a wheeling agent a
15-day notice of the termination of the transmission service If
a preference customer terminates its power sales agreement with
SEPA. If SEPA or a wheeling utility wish unilaterally to
terminate transmission service under a speclflc arrangement, the
party wlishing to terminate the arrangement must glve the other
party a 37- to 49-month written notice.

Each of SEPA's 12 +transmisslion arrangements contains a
mileage-based tfransmission service rate that increases the
charge per kWh of energy transmitted as the distance to the
del ivery point increases. Three zones are establshed from each
reservoir project. The first zone covers del ivery within a 100
mile radlius of the project, the second zone covers dellvery from
101 to 150 miles of the project, and the third zone covers any
del ivery further than 150 miles. Different rates are charged
for each zone. The rates are 1.00 mill/kWh for t+he first zone,
1.75 mllls/kWh for the second zone, and 2.5 mills/kWh for the
third zone. The majority of the arrangements state the monthiy
cost of the wheeling service based on the annual amount of
energy delivered through the various zones, However, a few of
the contracts do not calculate the monthly payment, but simply
post the rate per kWh by zone.
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The wheellng services covered by the pricing mechanisms used In
these arrangements are similar Yo +those in “tfransmission
arrangements used by other federal power marketing agencles.
However, because SEPA has no transmisslon facilities or direct
Interconnections with wheeling agents other than those at the
project bus, all of SEPA's power that is allocated to the
preference customers must be wheeled by a third party or taken
directly from the project bus by a preference customer. (A
customer that receives power directly from the project bus
receives a 0.06 mills/kWh reduction in the wholesale rate for
power and energy.) Therefore, wheeling by two or more utilities
Is sometimes required to dellver power to preference customers.
For example, to deliver power to preference customers located in
the area served by Carol ina Power and Light Company (CP&L), SEPA
must pay wheellng charges to both Virginia Electric Power
Company and CP&L.

1.2.2.6 Southwestern Power Administration

The Southwestern Power Administration (SWPA), headquartered In
Tulsa, Oklahoma, is responsible for the sale of 1,900 mW of
power generated from 17 hydroelectric faclllities located in four
southwestern states. SWPA Is currently a participant In 65
Interconnection agreements Involving the sale and transmission
of federal power and the transmlssion of nonfederal power.
These arrangements, both bllateral and multilateral, Involve
investor-owned utilities, municipals, rurat electric
cooperatives, a state agency, a federation of generating and
transmission cooperatives, and the Western Area Power
Administration (WAPA),.

SWPA recovers the cost of Its wﬁeellng and nonwheel ing services
through Its wholesale rates to preference customers and wheel Ing
Rate Schedule TDC-2. Under Its power sales contracts with
preference customers, SWPA recovers nonwheelling transmission
costs via a separate +transmission charge Included In Its
wholesale power rate schedules for full or partial wholesale
requirements, hydroelectric peaking power, and short-term
Interruptible power. FEach customer's monthly bill includes a
charge equlvalent to one-twel fth of the customer's share of
SWPA's estimated annual cost of delivering power and energy to
the custamer. The estimated cost Is derived in a repayment
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study that examines investment costs, adminlstrative expenses,
and operating and maintenance expenses.

The Flood Control Act of 1944 requires SWPA to make available
all excess transmission capacity to wheel nonfederal power and
energy. All nonfederal power and energy must be wheeled
according to schedules set by SWPA. SWPA recovers the cost of
its wheeling service under Rate Schedule TDC-2, which is a
postage stamp rate approved by the Federal Energy Regulatory
Commission. This schedule speclifles charges based on the
specific facilities used in performing the contracted service.
Rate Schedule TDC-2 differentlates charges by voltage level of
transmlssion }Jines and the level of transformation service (the
amount of voltage step-down required). Under the current
schedule, SWPA provides interruptible service at a 5 percent
reduction from the firm service rate. Currently, 13 utilities
and one state agency purchase wheeling services from SWPA. Of
these 14 customers receiving service under Rate Schedule TDC-2,
most are municipal utllltles In SWPA's Missouri service area.
Specifically, through a serles of one vyear bilateral
arrangements, SWPA wheels nonfirm secondary energy that s
generated by coal-flred units owned and operated by Springfleld
City Utilities and sold to other municipal ities.

SWPA also purchases three basic types of wheeling services from
other utllity systems. Under certain wheeling arrangements, the
wheel ing agent del ivers SWPA power to preference customers. In
other cases, the wheellng agent serves either as a |ink between
an Isolated loop of SWPA's +transmission grld and SWPA's maln
grid or as a |link between Isolated generating facllitles
operated by SWPA. In addition, SWPA has entered Into an
arrangement with the Western Power Administration for the sale
and purchase of exchange energy. Because there is no direct
Interconnection between the two marketing agencies, SWPA has
contracted wlith Assocliated Electric Cooperative, Inc., *to
provide wheellng services necessary to complete exchange energy
transactlions with WAPA. This service Is covered under a much
broader arrangement between SWPA and Assoclated.

SWPA's contract with Associated Electric Cooperative is unigue

In that, under this multiple service arrangement, both parties
purchase “transmlission service from each other. Moreover,
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compensation for services Is typlcally reflected through billing
credits to Assoclated for services rendered to SWPA, For
example, Assoclated provides wheel Ing services to some of SWPA's
preference customers and between SWPA and WAPA to provide for
the sale of exchange energy. In addition, Assoclated performs
operation and maintenance services on isolated portions of
SWPA's +transmission grld. In return, SWPA provides wheellng
services to some of Assoclated's customers. Charges for most of
these services are netted out of Associated's monthly bills for
energy. However, some wheeling services, such as the SWPA-WAPA
interchange, are provided by Assoclated at no cost up +to
speclifled levels of service. Beyond the designated |imit, rate
schedules specified In the SWPA-Assoclated contract are used to
recover transmission cost. Furthermore, Associated provides, at
no cost to SWPA, all transmission facilities needed to recelve
power and energy from three isolated hydro facilities.

1.2.2.,7 Western Area Power Administration

The Western Area Power Administration (WAPA), headquartered In
Golden, Colorado, operates In a service area extending through
15 western states. WAPA serves 464 customers, including prlvate
utilities, publlic utility districts, municipal utiiities, rural
electric cooperatives, Iirrigation districts, and federal and
state agencies. WAPA markets power from 46 multipurpose hydro
facllities bullt and operated by the Army Corps of Engineers and
the Water Power Resource Service. Iin additlon, WAPA s
responsible for marketing the United States! entitlement from
the coal-fired Navajo project. The generating capaclity made
avallable to WAPA from these generating resources In 1980 was
8,217 mW.

Four types of contractual arrangements account for the majority
of transmission services either purchased or sold by WAPA,
These arrangements are classified as [nterconnection agreements,
electric and transmission service agreements, nonflrm
transmission agreements, and the Navajo project contracts.

Through a series  of Interconnection agreements  with
Iinvestor-owned utilities and generation and fransmission (G&T)
cooperatives throughout Its service area, WAPA purchases and
sel ls transmission service. Participants in these arrangements
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wheel full- or partlial-requirements services to WAPA's

preference customers Interconnected o their systems.
Compensation Is generally 1 mill/khh for all scheduled
transmission of energy. Transmission losses are WAPA's

responsibliity. That 1is, WAPA s required to de!lver the
contracted amount of power and energy plus an additional
percentage (usually 7 percent more) to cover transmission
losses. This means WAPA has to generate or acquire additlional
energy above what is recelved or delivered by WAPA,

These contracts also require WAPA each vyear to provide the
wheel ing agent with four-year estimates of the load to be served
at each preference customer's established dellvery points. The
wheel ing agents then have 90 days to tell WAPA whether they have
the ability to provide the wheellng services requested by WAPA.

These contracts also cover flrm transmlssion services provlded
by WAPA for Investor-owned utllitles or G&T cooperatives. The
function of +these wheeling services by WAPA [s either to
interconnect Isolated portions of an I[nvestor-owned utility's or
G&T's transmission system or fto wheel power and energy purchased
or sold by the investor-owned utillty or G&T through sales
agreements with other utilities. WAPA generally recelves 1
mill/kWh with a percentage adjusiment for losses for providing
these flrm transmission services.

WAPA does not collect wheel Ing charges from preference customers
directly Interconnected with the fransmission system of the
project from which the customer's wholesale requirements are
generated. WAPA markets power from four projects, each of which
has Its transmission system. These projects are the Central
Valley Project in California, Parker-Davis Project In Arizona
and Nevada, the Colorado River Storage Project In Colorado and
Wyoming, and the Plck-Sloan Missour! Basin Project which is
located 1Iin Montana, Nebraska, and the Dakotas. However,
preference customers who are not directly interconnected with
the transmission system of the project from which they recelve
an entiftlement are required to pay fransmlission charges. For
example, much of the power and energy generated in the Colorado
River Storage Project (CRSP) Is delivered +to preference
customers Interconnected with the Parker~Davis Systems (P-D),
which Is not interconnected with the CRSF tfransmission system.
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The power and energy is wheeled from CRSP to the P-~D system by
elther Arlzona Publ Ic Service Company or the Salt River Project
Agricultural and Improvement Power District., The preference
customer pays a wheel ing charge to WAPA equal to 1 mill/kWh for
energy wheeled over the CRSP transmission system. In addition,
elther Arizona Publlc Service or the Salt River project Is
allowed to dellver to the customer only 96 percent of the
customer's CRSP entitiement Yo reflect 4 percent wheelIng
losses. No monetary wheeling charge Is levied by either of
these two wheel Ing agents.

If sufflclent transmission capacity Is avallable, WAPA wlill
provide firm and nonfirm “ransmission services +to other
util itles over the transmission systems of the various projects
or thelr portion of the Pacific Northwest=Pacific Southwest
Intertie.

Tariffs for firm and nonfirm wheeling services provided for
non-preference customers are In effect only on the P-D system.
For example, the firm service rate PD-T2 is $3.67/kW-month,
while the nonfirm service rate PD-T3 Is 1.3 mills/kWh for all
kWh scheduled. Charges for firm and nonfirm wheel ing services
provided on the other portions of WAPA's transmission grid are
negotiated by the parties Involved. These rates range from 1
mili/kWh for firm and nonfirm services on some systems to
$5.30/kW~-year for firm service on other systems. Loss
adjustments are added to the cost of all wheeling services.
Speciflc loss adjustment factors are wused for wheellng
transactions requiring the use of the Intertie system (3
percent) and for all of the projects' +transmission systems
except the Central Valley Project. For example, a four percent
loss adjustment Is applied to all transactions requiring the use
of the Parker-Davls Project transmisslion facllitles.

WAPA Is also a particlipant in the Western Systems Coordinating
Council (WSCC) hourly economy energy brokering system, which
involves a series of bilateral Interchange and transmission
service agreements with G&T  cooperatives  and several
southwestern Investor-owned utillities. These  transactions
requlre the supply of nonfirm +transmission services by the
participating utilities.
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{.2.2.8 New York Power Authority

The New York Power Authority (NYPA), headquartered In New York
City, generates and markets power and energy from hydroelectric
projects, nuclear and fossil-fuel plants. As of January 1,
1979, these projects had a combined generatling capacity of 6,740
mW¥. NYPA serves 151 wholesale customers and participates In
approximately 100 transmission arrangements with Investor-owned
utitities, municipal ities, rural electric cooperatives,
Industrial customers, the Metropolitan Transit Authority in New
York City, and one neighboring state agency.

The majority of NYPA's +transmission arrangements Involve the
sale and del Ivery of baseload nuclear and hydro power and energy
as wholesale requirements power for municipalities and rural
electric cooperatives. Most of these customers are distribution
systems with no fransmission interconnections with NYPA. To
del Iver allocations to these customers, NYPA has entered into
power sales and transmission (wheeling) contracts with
Investor-owned utillities. Specific wheel Ing charges are made by
each company and paid by NYPA. The wheeling charges are
recovered via a separately stated transmission charge in NYPA's
power sales agreement with the preference customer. Most of
these wheel Ing services are provided by utillIties located in the
vicinity of NYPA's Niagara and St. Lawrence hydro facllities In
New York. However, NYPA's service to out-of-state preference
customers and to customers on Long Island and some New York
customers requlres the purchase of wheel ing services supplied by
other utilities. In addition to the wheellng charges of the
Investor-owned utilities, NYPA charges preference custamers for
transmission from the power station to the point of
Interconnection with the investor-owned utility acting as the
wheel ing agent.

NYPA also sells wholesale firm power to 15 industrial customers
Interconnected with NYPA's transmission grid. Power sold to all
but three industrial customers |[s generated at the NYPA's
Fitzpatrick Nuclear Plant. |Industrial customers located in the
St. lLawrence and Niagara service areas are assessed charges
similar to nonindustrial preference custamer, i.e., a
tfransmission charge and a wheeling charge. (However, customers
In the Albany area pay only wheellng charges for services
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purchased by the Authority from an Investor-owned wutiliity.)
NYPA Is required by federal law to suppy 445 mW of firm power to
Niagara Mohawk Power Corporation to replace power previously
generated at two company-owned hydro facilities. The power is
resold at NYPA's wholesale firm power rate plus a transmisslion
charge.

NYPA purchases from Hydro-Quebec in Canada for resale to seven
major Investor-owned utilities In New York and to two preference
custamers on Long Island. The power I[s resold as economy
energy, short- and long-term unit contracts, and short-term firm
energy for fossll=-fuel displacement or water storage. NYPA
provides fransmission service to a point of Interconnection with
Niagara-Mohawk Power Corporation for 1 mill/kWh. Customers must
make thelr own arrangements for del Ivery beyond this point,

1.3 Classiflication System

A wheel ing arrangement (or contract) Is an agreement between two
or more utilitles In which one or more of the utilities agrees
to wheel power under terms and conditions specified in the
arrangement., The arrangements discussed in the previous section
can be classified Into specific categories based on these terms
and conditions. This section develops categories based upon the
most Important characteristics of the terms and conditions of
the arrangements.

The terms and conditions of a wheel Ing arrangement generally

reflect cost, operating, and market facfors7 specific to the
utilities covered by the arrangements. For example, a utillty
may have Interconnection agreements with flive other utilities,
and each agreement may include an arrangement under which the
utility agrees to provide the same type of wheeling service for
each of the other five utilities. However, the utillty may
charge each of the five utilities a dlifferent price for the
wheel Ing service to reflect the use of different transmission
facilities, different percentages of transmission losses

7. Market factors refer to the condition of the market for power
interchanges In an area. For example, are numerous firms
Involved in fairly large power sales?
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associated with serving each utility, power factor adjustments
that vary by utility, or a number of other factors that may
create dlfferences 1Iin the cost of providing the wheeling
service. '

Although a wheeling arrangement +tends to reflect factors
specific to the utilities that IT covers, most arrangements can
be classifled by two major characteristics. These
characteristics are the:

- 1. Right of the wheeling utility to Iinterrupt or curtal
the wheel Ing service, and

- 2. Method used to compensate the wheel ing utility.
Each characteristic Is discussed below,
1.3.1 Interruption Rights

A buyer of wheellng service buys either firm or nonflrm
service. Firm wheeling service implles that the buyer's right
of uninterrupted service by the wheeling utllity's transmission
system Is guaranteed except under |imited conditlons (e.g., an
operating emergency In which the wheeling utillty's transmission
system cannot carry the wheeling load without reducing the
transmission system's reliability to an unacceptabie level).
The conditions under which firm wheeling service can be
interrupted are usually del Ineated in the wheel ing arrangement.

Nonfirm (or interruptible) wheelling service Iimplies that the
buyer's right of uninterrupted service by the wheeling utiltity's
transmission system Is restricted. These restrictions may be
dei ineated In the wheeling arrangement, 1in which case the
wheelIng service may be called «conditionally nonfirm or
conditionally interruptible service. |If the access restrictions
are not dellneated In the arrangement (l.e., the restrictions or
Interruptions are at +the sole discretion of the wheeling
utility), the wheellng service can be sald to be unconditionally
Interruptible or uncondlitionally nonfirm service.
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1.3.2 Compensation Methods

The buyer of wheeling services may be either the seller or buyer

of the electriclity that Is wheeled.8 The wheeling arrangement
usual ly specifles the compensation to which the wheel Iing util Ity
Is entitled. Compensation is usually determined using one of
four major methods:

- 1. A specified fixed rate a wheeling utillty receives for
providing wheeling services over a specified time period

(e.g., an annual or monthly charge) or for each unit of
wheel ing service provided (e.g., an annual or monthly
charge) or for each unit of wheellng service provided
(e.g., $4.20/kW per year or 1 mill/kWh). When these rates
are not based on mileage they are sometimes called postage
stamp rates.

- 2. A formula that specifles either charges for the use of
speciflc facilities and units of wheel ing service provided
or procedures to be used to derive wheeling charges at the
time the wheel ing service Is provided.

- 3, A split-savings procedure that provides the wheeling

utility with a share of the savings created by a power
and/or energy ftransaction. The wheeling utility's share
{or split) of the savings Is typically one-third or less of
the total savings. The method Is usually applied *to
nonfirm energy transaction and to short-term, nonfirm
capacity and ‘energy transactions In which the Incremental
and decremental costs of the utilities particlipating in the
transaction are used in pricing the power and/or energy.

- 4. An agreement between the utilItles covered by a wheeling
arrangement to repay wheeling services In-kind within a
specified time period. For example, if Ufillty A wheels

8. Although elther the buyer or seller of the wheeled
electricity may be the buyer of the wheelIng service, and may be
the utllity that compensates the wheel ing utility, the cost of
the wheeling service Is usually borne completely by one of the
util ities participating in the power and/or energy ftransaction.
Responsibliiity for wheeling costs in a power and/or energy
transaction Is normaly spelied out 1In the Interconnection
agreement between the utilitfies.
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100 mWh for Utility B, Utliity B pays no monetary wheeling
charges, but instead agrees to wheel 100 mWh for Utillity A
at a later date. This type of arrangement Is commonly

referred to as a banking or reclprocal arrangemen*r.9

The types of costs for which a wheeling utillity should be
compensated were discussed In Chapter 2. Of the four
compensation methods described above that are used to recover
wheel Ing costs, only specified fixed rates (the first

compensation method dlscussed) state the exact charges for the

wheel ing service purchased.10 These charges may be stated in a

number of ways using alternative rate forms and thelr
definitions are given in Table 2.

in contrast to wheeling rates determined by the specifled flIxed
rate compensation method, rates determined by the other
compensation methods depend on the specific agreement that is
reached between the wheellng utility and the buyer of the
wheel Ing service. For example, a multipart formula may specify
the factors that will be used to compute charges provided for
wheel Ing services over a glven time period (e.g., a month) and
the steps for computing the charges. Factors that are offen

Included In a mul tipart formula are variable 0&M
transmission-related expenses, embedded costs of specific
transmission facliities, capl tal recovery factors for

transmission facilities, loss adjustment factors, and procedures
for estimating the Incremental generation costs of making up
transmission losses. Blillngs for a wheeling service are then
based on the application of the formula using those factors that

9. Another compensation method that has been used extensively by
many wheeling utilities is the percentage adder pricing method.
Under this method, the wheeling utillty's compensation is based
on a percentage of the price of the power and/or energy
transaction that Is wheeled. Because of the restrictions placed
by the Federal Energy Regulatory Commission (FERC) on the use of
percentage adders (FERC Order No. 84 and Order No. 84~-A, Docket
No. RM79-29), percentage adders were not Included iIn the
classiflcation of wheel Iing arrangements.

10. Each method, however, may expllcitly state adjustments for
wheel ing |osses and Inadequate power factors.
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Table 2. Specific fixed rate forms

Rate Form

Annual Charge

Monthly Charge

One-part

Two-part

MIleage

Decl Iining Block

Time-of-day

Deflnition

A lump-sum payment made each year by the buyer to
the seller of wheel ing services. The amount is
stated on a $/year basis, and is usually negotiated
by the buyer and seller of wheeling services in a
manner not specified in the wheel ing arrangment. |t
does not depend on the amount of actual power or
energy wheeled, but may depend on the amount
contracted to be wheeled.

A lump-sum payment made each month by the buyer to
the seller of wheelIng services. The amount Is
stated In a $/month basis, and Is usually negotiated
by the buyer and sel ler of wheeling services In a
manner not speclfled in the wheel ing arrangement.

It does not depend on the amount of actual power or
snergy wheeled, but may depend on the amount
contracted to be wheeled.

A charge per kWh or KW of wheeling service provided
In a given time period. A one-part rate may be
stated In terms of $/kWh; or $/kW per day, month, or
year (e.g., $/kW-month).

A charge per kWh and kW of wheeling service provided
In a given time period. A two-part rate may be
stated In terms of $/kWh plus $/kW-month.

A one~ or two~part wheel Ing rate that adjusts the
unit charges by dlistance. A one-part rate may be
stated in terms of $/kW or 3$/kWh per mile (e.g.,
$/kWh~mile), while a two~part rate may be stated In
terms of $/kW or $/kWh per mile plus a capacity
charge in a given time perfod (e.g., $/kW-year).

A rate with 2 or more kW or kiWh blecks in which the
price charged .in each block Is less than the price
charged in the preceding block.

A rate with prices per unit of wheeling service that
vary by the time of day during whlich the wheel ing
service is provided.
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the buyer and seller of the service have agreed should be
refiected In the wheeling utility's compensation. This means
that not all factors specified In a multipart formula are always
used In calculating each utillity's payments for a speclfic
wheeling service. For example, if no wheeling takes place
during peak periods the capital recovery factor may not be
used.

The splIt-savings pricing method is not directly related to the
cost of providing the wheellng service. The price reflects the
differential between the cost of the buyer and seller of the
power to produce the power and/or energy. In a banking
arrangement, costs created by wheeling +tfransactions can be
recovered without direct cash payments for wheeling services.

1.3.3 Categories

The final categorles developed are shown In Figure 1. Also shown
are the |inkages between the categorlies. Many of the branches
are expected tTo be empty. For example, split savings
compensation methods are wusually associated with nonfirm
arrangements.

1.4 Classiflcation of Wheeling Arrangements

In order to determine whether there is any consistant pattern
between the different categories, a sample of the arrangements
surveyed was classified according to the categories developed in
the previous section. A sample was used since many of tThe
arrangements either did not specify (or did not clearly specify)
Important information, accurate classiflication required a more
detalled analysis of the arrangements than was possible in the
initlal survey.

The detailed analysis Involved use of secondary sources to
obtain Information, If tThe arrangements did not specify the
particular terms and conditions used In the classification
scheme. For example, few arrangements speciflied the duration of
service or the cost basis for the determination of rates.
Therefore, the utllity had to be contacted or other filings
examined (such as the «corresponding power agreement or
supporting documentation for the cost of service).
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TYPE OF COMPENSATION RATE
TRANSMISS 10N METHCD FORM
SERV ICE

Annual Charge

Monthly Charge

One-part
SPECIFIED
Two-part
Mileage
Declining Block
Time-of-day
MULT IPART FORMULA
SPLIT SAVINGS
BANKING
WHEEL ING Annual Charge
ARRANGEMENT
Monthly Charge
One-part
SPECIFIED
RATE Two-part
MIleage
Dec! Inlng Block
NONF | RM
TIme~of~day

MULTIPART FORMULA
SPLIT SAVINGS
B ANKING

Fig. 1. Classification categories
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A random sample was selected, then, from all FERC arrangements
surveyed. Due to changes In the definition of wheeling, the
sample contains some nonwheel ing transmission arrangements. In
the FERC population approximately 10 percent were nonwheelling
transmission arrangements. In additlon, arrangements which had
formula compensation methods were el imlinated. It was Thought
that +the complexity Involved In the arrangements would not
enable classification., This led to 173 FERC arrangements In the
sample or 20 percent of the FERC arrangements. Since there were
only 288 nonFERC arrangements, all arrangments were sampled for
potential Inclusion In the classification. The same problem as
in the FERC sample exists with respect +to nonwheeling
arrangements. In the entlre nonFERC arrangements examined, 16
percent were nonwheeling. Also, as In the FERC arrangements,
arrangements with formula compensation methods were el iminated.
This produced 158 arrangements or 64 percent of the nonFERC

arrangements. As a means of simpllifying *The following
discussion, the 173 arrangements filed at FERC wlill be called
the FERC subsample, and the 158 arrangements flied elsewhere
will be called the nonFERC subsamples.

The classification of the transmission arrangements included In
the sample of 331 agreements was performed In three steps.
Specifically, the sample was sorted by:

1. Utllity classification. The sample was divided Into the
FERC and nonFERC subsamples. This subsample
classification was performed to see whether any
differences exist between the tfransmission arrangements
filed by utilities at FERC and those utility filings at
nonFERC organizations.

2. Type of transmission service. The transmission
arrangements in each subsample were sorted by firm and
nonf Irm transmission service.

3, Compensation method and transmission rate form. The flnal
sorting of the arrangements was performed using three of
the four compensation methods and the rate forms discussed
ear| ler.
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Some of the arrangements covered more than one ‘type of
transaction. Therefore, the total number of dIfferent types of
arrangements that were classified Is 376, The results of the
first two steps In this classification procedure produced the
results shown In Table 3.

Approximately 73 percent of the transmission services covered in
the sampled transmisslon arrangements were flrm services, whlle
27 percent of the services were nonflirm. Within the subsamples,
there appears to be a more even distribution between firm and
nonfirm transmission services In the non-FERC subsample than In

the FERC subsample.11 More specifically, about 66 percent of
the transmission services In the non-FERC were firm, and 34
percent were nonfirm; while 79 percent and 21 percent of the
services covered in the FERC subsample were flrm and nonflrm,
respectively. A possible explanation for the apparentiy greater
tendency 1o provide firm transmission services In the FERC
arrangements [s a difference In the predominant types of power
and energy transactions that are transmitted. As shown In Table
4, 56 percent of all tfransmission services offered In the
arrangements iIncluded In the FERC subsample were firm
transmission services to transmit wholesale requlirements power
and entitlements. On the other hand, only 36.7 percent of the
firm and nonfirm transmission services covered In the non~FERC
subsample were flrm +transmission services to transmit the same
two types of power and energy “ransactions. Wholesale
requirements power and entitlements are two major ways In which
utilities meet thelr firm load requirements. Therefore, It
seems reasonable that the higher the ratio of a utillity's
transmission services for wholesale requlrements power and
entitiements to the total transmission services offered by the
utllIty, the higher the ratlo of the utility!'s flrm transmission
services to Its fotal transmission services.

More detalled discussions of the +transmission arrangements
Included In each subsample are presented below.

11. For all wheeling arrangements, though, the percentage of
flrm and nonfirm arrangements were the same for FERC and nonFERC
arrangments.

\
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Table. 3.

Type of transmission service

Subsample
FERC

Non-FERC

Total

Firm

158

115

273

Transmission Service

Nonf lrm
42

61

103

Total

200

176

s

376

e , 132_



Table 4. Power and Energy Transactions

Power and Epergy Transactlons (%)

Wholesale Requirements

Subsample ——and Entitlements ALl _Qther Total
FERC 56,0 44.0 100.0
Non-FERC 36.7 63.3 100.0
Total 46.9 53.1 100.0
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1.4,1 FERC Subsample

Completion of the three-step classification procedure for the
transmission arrangements In the FERC subsample produced the
results shown In Table 5 for firm transmission services and
nonfirm transmission services. A casual Inspection of Table 5
indlcates that:

~ Four +types of transmission rates-~-annual and monthly
charges, one-part rates, and mileage rates--are used most
often to compensate the fransmission utility.

- Within a particular specific fixed rate form, there Is a
wide range of prices applicable to a specific transmission
service., For example, In one-part rates the prices per kWh
for firm transmission range from 0.225 mills/kWh to 26.14
mills/kWh,

Moreover, It appears that utilitlies offering filrm transmission
services with a one-part rate are equally likely to use a
mills/kWh charge, a $/kW-year charge, or a $/kW-month charge.
On the other hand, al! but two of the 39 one-part rates for
nonfirm transmission services are stated on a mllls/kWh basis,

The concentration of the FERC subsample transmission rates in
the compensation methods/specific fixed rate forms mentlioned
above is more cleariy shown In Table 6. One-part rates were used
in almost 75 percent of the transmission services covered In the
sampled arrangements.

The FERC subsample arrangements were also examined to determine
how transmission utilities were compensated for +transmission
losses. This examination revealed that only 25 percent of the
fransmisslon services covered Iin the arrangements Included
loss-adjustment factors stated In a rate schedule (see Tabie 7).
ApproxImately 80 percent of the services Incorporating
loss~adjustment factors were for firm transmission services. In
the sampie, as shown in Table 7, most utilities elther ignore
transmission losses or else Incorporated the cost of estimated
losses In developlng the rates stated In the rate schedules that
were sampled.
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Table 5.

flixed rate form, and rates of arrangements flled with FERC

Type of transmission service, compensation methods/specific

Compensation
Type of Method/ Range of
Transmission Speciflc Fixed Transmission
—Service = _Rate Form Rates —Erequency
Firm Annual charge  $34,300/year--3%$475,000/year 5
Firm Monthiy charge $132.50/month--$129,959/month 15
Firm One-part 0.225 mills/kWh==26.14 mills/kWh 47a
$2.70/kW-year-~$23,67/kW~year 24, .
$0.09/kW-month-~$1,20/kW-month 347
$0.20/ kW-day 2
Firm Two~part $0.50/kW=-month plus 1 mill/kWh 1
in excess of 500 kWh/month
Firm Mi)eage $0.03/kW-mile/year 5
$0.03/kW-mile/year plus $1.02/ 23
kW-year
Flrm Decl Ining- 1.9000 mil Is/kWh for first 1
block 150,000 kWh/month
0.7125 mills/kWh in excess of
150.000 kWh/month
Firm Time-of~day Peak period--$0.0313/kWh 1
Shou! der period=--$0.0239/kWh
Of f-peak period=--$0.0207/kWh
Firm Banking 1
SUBTOTAL 158

aIncludes two contracts with rates differentiated by voltage level

of service delivery,
b

of service del ivery,

lIncludes elght contracts with rates differentiated by voltage

level of service del ivery.

=-1,35~
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Table 5. Type of transmission service, compensation methods/
speciflc fixed rate form, and rates of arrangements
flled with FERC (continued)

) Compensation
Type of Methods/
Transmission Speclflc Fixed
—Service =~ _Rate Form = Range of Trans. Rates @~ Erequency
Non Firm One-part 0.25 mil1s/kWh-=3.20 mllls/kWh 374
14.64/kw-year
0.20/kw-day
Non Firm Monthly charge $420/month 2
Non Firm Split-savings One-third of total savings 1
SIBTOTAL 42
TOTAL 200
d

Includes seven contracts wlth rates differentlated by voltage
level of service delivery.
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Table 6.

firm and nonfirm transmission services filed with FERC,

Compensation methods/specific fixed rate forms for

Iransmission Service
Compensation Method/
Speclfic Fixed Rate Form Eirm Nonfirm Jotal
Annual charge 5 0 5
Monthly charge 15 2 17
One~part 106 39 145
Two~part 1 0 1
Mileage 28 0 28
Dec! Ining=block 1 0 1
Time-of-day 1 0 1
Spl it-savings 0 1 1
Banking —1 42 -1
TOTAL 158 42 200
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Table 7. Loss-adjustment factors: FERC subsample

Firm Transmission Service Nonf irm Transmission Servlice
Percentage Amount of Percentage Amount
of power power of power of power
. recelved by recelived by received by recelved by
wheel Ing wheel ing wheel Ing wheel ing

util ity utility Other® _ ytiiity  _ utility  Other? Total

30 2 9 10 0 0 51

a Represents percentage |oss—adjustment factors that are unspecifled
in the wheel ing arrangement.
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1.4.2 NonFERC Subsample

The resuits of the three-step classification procedure for the
nonFERC subsample are shown in Table 8 for firm transmission
services and nonflrm transmission services. In contrast to the
FERC subsample, the non~-FERC subsample of +tfransmlssion
arrangements inciuded a number of tariffs and rate schedules
with one-part rates. The non-FERC subsample rates also appear
to be lower on average than the FERC subsample rates for the
same type of transmission service. In addition, unlike the FERC
subsample one-part rates, the non-FERC subsample one-part rates
are almost always stated on a mills/kWh basis.

The prevalent use of one-part rates In the non-FERC subsample
transmission arrangements Is shown In Table 9. Approximately 63
percent of the firm and nonfirm rates are one-part rates
(includes rate schedules and tariffs). Almost 24 percent of the
rates are Incorporated In tariffs. However, tariffs are used
much more wlth nonfirm fransmission services (almost 48 percent
of the nonfirm subsampie) than with firm transmission services
(only 11 percent of the firm subsample),

The much higher use of tariffs by the non-FERC relative to the
FERC subsample cannot be explained by the data and Information
provided In the sampled rate schedules and tariffs. Interviews
with officlials from the non-FERC indicate that these groups try
to use tariffs whenever possible, and that efforts to galn wider
use of such tariffs will continue. Two reasons given by these
officlals for this attitude are the greater administrative ease
afforded by tarlffs and the general wlllingness of these groups
to transmit power as long as they have sufficient transmlssion
capacity avallable.
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Table 8. Type of transmission service, compensation methods/
specific~-fixed rate form, and rates of arrangements flled
with non-FERC agencies

Type of Compensation
transmission method/specific

—service = flxed rate form Range of fransmission rates Frequency

Firm Monthly charge  $600/month~-$55,020/month 12
Firm One-part (T)@ $0.25/kW-month-=3$0.55/kW-month y3ps f
Firm One-part (RS)¢ $0.25 mil ls/kWh-=2.25 mil Is/kWh 49
$4.46/kW-year--$8.62/kW~year 79
$0.0015/kW-month=-$2.70/kW-month 254
Firm Two-part 1.05 milis/kWh plus $0.25/kW- 5
month b
1.0 mil1/kWh plus $0.00-$0.22/ 1
kW-month
Firm Mileage 1 mill/kWh==2.5 mil Is/kWh ze:
45
TOTAL . 115
aT = Tarlff.

bpemand charge differentiated by voltage level of service delivery
In 11 contracts.

CRS = Rate scheduie.

dincludes four contract with a rate differentiated by voltage level
of service delivery.

€includes one contract with a three-part miieage rate (100 miles,
101-150 miles, and greater than 150 miles) and two contracts with rates
based on zones through which power is wheeled.

flncludes two contracts with rates differentiated by substation
del ivery points,

glncludes two contracts wlth annual escalation clause.
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Table 8. Type of transmission service, compensation methods/
speclflc-fixed rate form, and rates of arrangements flled
with non-FERC agenclies {(continued)

Type of Compensation
transmission method/specific

—service = fixed rate form Range of transmission rates Frequency

Nonf Irm One-part (R)Y 0.3 mIlIs/kiWh==2.93 mills/kWh 30
Nonf Irm One-part (T)° $0.427/kW~-month 1
$0.75 mills/kWh-=2.0 mll Is/kWh 29
Nonf Irm Two~part 1.05 mills/kWh plus $0.25/kW~ 1
month
SIBTOTAL L1
TOTAL 176

%)ncludes 14 contracts wlth a rate that Incorporates loss
adjustmnets and energy charge differentials by voltage level of service
delllvery. Also Includes one contract with an unspecified charge for
use of substation facilltlies.

blncludes two contracts with rates Incorporating unspecified
charges for the use of substation facilities, one contract Incorporating
a charge of 0.05 mil|Is/kiWh for the use of substation facilities, and one
contract incorporating a charge of $9.95/month for incremental
dlspatchlng costs.

¢T = TARIFF.

dRS = Rate schedule.
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Table 9. Rates for flrm and nonflrm transmission

services: non-FERC subsample
Compensation method/
speciflc flixed

rate form Iransmission service
Flrm Nonf I'rm Total
Annual charge 0 0 0
Monthly charge 12 0 12
One-part (Tarliff) 13 29 42
One~-part (Rate Schedule) 81 31 112
Two-part 6 1 7
Miteage 3 0 3
Deci Ining~block 0 0 0
Time-of-day -0 -0 -0
TOTAL 115 61 176
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Appendix 11

Detalled Examination of Wheeling Arrangements

1.1 Introduction

This appendix examines a sample of 52 wheeling arrangements In
detail +to determine their terms and conditlons for service, to
state the utilities' rationale for these particular terms and
conditions, and to evaluate the arrangements based on the four
regufatory goals:

1. achlevement of the revenue requirement,
2. efficient use,

3, equity or falr cost apportionment, and
4, practicality and feaslibillty.

This discussion summarizes the range of issues that have been
addressed by wheeling arrangements 1In order to highlight how
wheel ing services are provided in practice. The evaluation of
the arrangements based on four regulatory goals allows one to
Judge how well the wheeling arrangements have been designed to
correspond with the objectives of pubiic policy. These goals
are not always mutually exclusive nor are they necessarily
consistent with one another, as the discussions will
demonstrate.

The flrst criterion for evaluation, the revenue requlrement
goal, deals with whether the utility Is able to recover Its
transmission costs In providing wheeling services to another
party. The utility would have no Incentive to provide wheelling
services and maintain or add transmission facilitles unless the
revenue requirement is met.
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The goal of efficlent use Is to promote maximum use of a
wheeling utility's “transmission system within establlshed
reliability rules. When the use of the system Is maximlzed
under an efficient compensation scheme, the wheeling utillty

will recover its transmission-related revenue requirement, and
the potentlal aggregate reduction in the operating costs of the
utilities purchasing wheeling services will be maximized.

Equlity or fair cost apportionment in pricing structures Is
desired so that one group is not unduly favored at the expense
of another, In terms of wheeling services, the common
assumption 1Is that fairness means equality. That Is, the
utility which 1is buying wheeling services should pay the
Identifiable cost that It Iimposes on the system and a uniform
share of common cost,

The final goal to be used in the criteria for evaluation is that
of practicality and feasibillty. This goal may justify a
particular term or condition of a wheeling arrangement, although
other goals are not met. These four regulatory goals are
discussed In depth in Chapter 3.

The terms and conditions of wheeling arrangements which are to
be addressed can be categorized Into six general areas:

1. +type of transmission service avallable;

2. compensation methods and rate forms;

3. bilting determinants;

4, specific requirements for service;

5. notice and response requlrements; and,

6. other miscellaneous requirements.
This appendix includes a description of each of these terms and
conditions, a discussion of the rationale for their
Implementation, and an evaluation of the consequences of thelr

use. The sectlions on the utilities! rationale explain some of
the background information and logic of the terms and conditions

-11.2-



which were incorporated Into the arrangements. The evaluation
sections contaln an examination of how well each term and
condition meets the four reguiatory goals.

The sample itself Is composed of 44 agreements, comprising 52
arrangements, selected from the surveyed agreements described In
Appendix |. The arrangements were selected according to four
criteria. These criteria In order of Importance In the
selection process are:

1. all general wheeling tariffs;

2. diversity with respect to the type of entities Involved In
the arrangements;

3. diversity with respect to the terms and conditlions In the
arrangements; and,

4, geographic representation,

Some of the agreements have +two different +types of wheellng
services contained within one agreement; that is, both firm and
nonfirm services are offered. The services have dlfferent price
structures and terms and conditions and, therefore, they are
treated as separate arrangements. A total of 52 arrangements
are examined, The arrangement I[dentifying number, the fller of
the arrangement, and other entities Involved In the arrangement
are listed In Table II.1.

Information for the explanation of the utillities! rationale for
the terms and condifions In the wheeling arrangements was
cbtained through telephone Interviews with utility
representatives. Attempts were made to reach representatives of
the 33 firms designated as the wheeling utilities for the 52
arrangements in the sample. Twenty-eight Interviews, covering
42 arrangements, were successful ly completed.

The comments from the wutility representatives can best be
summarized in the words of one who stated that: "The terms and
condliftions . . . represent more of a negotiated contract and
compromise among the parties involved than any particular
rationale on the part of [the wheeling utility]." It Is evident
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Table 11.1

Selected Sample of Wheel ing Arrangements for Detalled

Examination

Arrg. No. Utrility

3%

4%

5%

6%

7%

8%

o%

10

11

12%

13

14

15

16

17

Arizona Public Service
Arizona Public Service
Consumers Power Co.
Consumers Power Co

Otter Tall Power Co.
Otter Tail Power Co.
Cleveland Electric lil.
Florida Power Corporation
Florlda Power Corporation
Misslssippi Power & Light
Mississippi Power & Light
Paclfic Gas & Electric
Interstate Power Co.
Interstate Power Co.
Florida Power & Light
Florida Power & Light

Cinclnatti Gas & Electric
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firm
nonf [rm
firm
nonf Irm/economy
firm
nonf i rm/emergency
firm
firm
nonfirm
firm
nonf irm
nonf irm
firm
nonf irm
firm
nonf Irm

firm



18
19%
20
21
22
23

24

25
26
27
28
29
30
3
32
33
34
35
36
37
38

39

Cincinatti Gas & Electric
Missouri Utilities

Alabama Power

Alabama Power

Southern Cal ifornia Ed. Co.
Florida Power & Light

Florida Power & Light

Tennessee Val ley Authority
Black Hills Power & Light
Pubiic Service Co. of Indiana
Western Area Power Admin.
Central Malne Power
Vermont Electric Power Co.
Al legheny Power System
Nlagara Mohawk

New England Power Pool

New England Power Pool
Central Vermont

Montaup Electric Co.
Montaup Electric Co.

New York Power Pool

New York Power Pool
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nonfirm

flrm

firm

nonflrm

firm

flrm

nonflrm

emergency

nonfirm

firm

nonfirm

firm

nonfirm

nonf Irm

firm

firm

firm

nonfirm

firm

firm

nonfirm

flrm

nonfirm



40

41

42

43

44%

45%

46%

47%

48

49

50

51

52

PJM Power Pool firm
PJM Power Pool {(new agreement) firm

PJM Power Pool (new agreement) nonf irm

Bangor Hydoelectric Co. nonf frm

New England Power Co. nonflrm
Bonneville [R-1 firm
Bonneville FPT=2 firm
Bonneville ET-2 nonf I rm/ nonemergency
New York State Elec .& Gas nonf i rm/emergency

Connecticut Light & Power nonflrm/nonemergency

PASNY firm
Niagara Mohawk firm
Niagara Mchawk nonf i rm/nonemergency

¥Tarlff arrangements
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that the decislions regarding the arrangements were not made
unilateral ly. [Industry practices, regulatory requirements, and
the specific goals .and needs of +the parties Invoived all
influenced the terms and conditions of the wheeling
arrangements. The specified terms and conditions cover
economic, legal, and technical requirements which are relevant
and Important to the parties involved.

The goals of the firms Involved in the transactions may differ,
or even conflict, with the regulatory goals. Goals of return on
Investment, minimization of risk, and long-range planning for
service needs all Influenced the decisions of the firms and the
wheel ing arrangsments studied in this sample.

11.2 Type of Transmission Service
11.2.1 Description

Two basic types of transmission service are contained In fthe
arrangements surveyed: flrm and nonfirm. Firm tfransmission
service refers to service which can be interrupted for only
limited, speciflied conditions Including:

1. emergency situations created by factors beyond the control
of the utility--for example, weather related failures;

2, possible impairment of +the operation of the selling
utility's system when  the utility Is operating
responsibly--for example, unanticipated power flows
threatening stabillty of the system;

3. scheduled maintenance, repairs, replacements, Installation
of equipment, or investigation and inspection; and,

4, violation of an Iimportant term or condition of The
arrangement by other parties to the arrangement.

General ly, once a commitment Is made Yo provide flrm wheelling
service, the transmission capacity Is available and guaranteed,
and the wheeling utility is obligated to provide service upon
request. In arrangements Iinvolving nonflrm service, on the
other hand, the selling utility makes no commitment for capacity
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and will provide services only if the capacity Is available at
the +ime of +the request. Usually the wheeling utillty can
interrupt service for a number of possible reasons. In the
sample, the +fwo “types of service are almost equally
represented. There are 27 firm arrangements and 25 nonfirm
arrangements.

Typically, not all of +the conditions for flrm service are
spelied out In the agreements but rather are assumed.
Exceptions are Arrangements 3 and 4 of Consumers Power Company

In which these conditlons are clearly stated. More
representative is Arrangement 17 of Cincinnati Gas and Electric
in which the only stated reason for interruption s

"uncontrol lable forces." Nonflrm service usually has no stated
reason for Interruption but sometimes, as In Arrangement 12 of
Paclflc Gas and Electric, +the arrangement specifies that
del fveries will "only be accepted 1f capacity is available."

A number of factors, however, blur the distinction betfween firm
and nonfirm services. I+ Is surprisingly common  for
arrangements to contain restrictions on interruption of nonfirm
services and to specify other conditions besides those mentioned
above for interruption of what is referred to as firm service.
In addition, the use of short-term firm agreements and emergency
agreements also adds to the overlapping of services. An example
of a nonfirm agreement which contains restrictions on when the
service can be Interrupted is Arrangement 44 involving the New
England Power Company (NEPCO). The arrangement Is nonfirm yet
the service can only be Interrupted "subject to NEPCO needs In
servicing their own retall and wholesale customers.” Two firm
arrangements which demonstrate liberal Iinterruption rights are
Arrangements 31 and 32 both of which Involve wheeling of Three
Mile Island replacement power. The arrangements are considered
firm by the utilities yet interruption of service Is allowed If
the capacity 1Is needed To service thelr own customers.
Arrangements 31, 32, and 44 do not clearly fit In elther the
firm or nonfirm categories and are sometimes referred to as
conditionally nonflirm although they might just as easlly be
cal led conditionalily firm. The Tennessee Valley Authority (TVA)
refers to such arrangements by the term "miscellaneous
service.” Eight of +the arrangements studied fell into the
conditional nonfirm type of arrangement.
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Only two of the arrangements Involve short-term firm service,
but 1ilke the conditional nonfirm or firm arrangements they can
fall in between the two categories of firm and nonfirm. If the
time perlod for short-term flirm service is relatively brief and
Is renewable, then it can be very similar to nonfirm service.
For example, if the time period for service Is less than one
day, then the selling utility may consider many other offers and
uses for its transmission service which is one of the major
advantages of nonfirm service. In the short-term cases,
scheduling is done on a 48-hour basis for Arrangement 10 and on
a weekly basis for Arrangement 31 so the time period of service
Is relatively short., Each of these arrangements allows the
utility to capture a substantial amount of +the benefits of
of fering nonfirm service.

Four of the nonfirm arrangements provide for emergency
transmission services. As an example, Florida Power and Light's
Scheduie TA (Arrangement 24) states that emergency transmission
service will be provided on an’ "if and when avajlable" basis to
the city of Tallahassee. The arrangement specifies that the
duration of emergency service shall not exceed 72 consecutive
hours for any single emergency. |If the need continues for more
than 72 hours, the service will be provided, if capacity is
available, under another wheeling arrangement. Arrangement 48
of New York State Electric and Gas provides nonfirm emergency
service +to transmit power to Central Gas and Electric
Corporation. The hourly scheduling for service allows for
flexibility on the part of the wheeling utility.

In general, the intent of arrangements for emergency services is
To take care of requirements for emergencies of short duration,
However, the wheeling utiiity will comply with the request for
transmission services only if the capacity Is available at the
Time the service is requested.

11.2.2 Rationale and Evaluation

The rationale given by the utilities for the type of service in
the arrangements Is that they follow the requests for service
from the buyers of the service. That is, the buyer determines
the type of service that they want and if the service is in the
interest of the seller and the capacity to provide the service
exists, the utility will provide the service.
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The primary goal for regulation that applies to this aspect of
the arrangements Is that of efficient-use to provide maximum use
of a wheeling-utility's transmission system within established
rellfability rules. The question 1Is one of balancing the
requesting utility's needs against the wheeling utliiity's
capaclity to provide firm or nonfirm service, However, the type
of service will enter into the discussion of how other aspects
of the arrangements meet the goals of achieving the revenue
requirement, efficiency, equlty or falr cost apportionment, and
practicality and feasibility. For example, In the discussion of
rates, the rates will be broken down into rates for firm service
and rates for nonfirm service,

A potential probiem in the concentration of arrangements in
long=term firm service is In the dynamics of demand for wheelling
services. It 1Is possible that alternative uses may be more
valuable, but they are unable to occur due to existing long-term
filrm agreements. On the other hand, long-term wheeling
arrangements may allow certain effliclency-promoting
transactions, such as unit purchases or long-term firm sales, to
take place that otherwise would not happen.

In some instances, the <costs associated with contract
negotiations and regulatory requirements for short-term service
may be greater than any potential benefit or require more time
than the lead time usually available for +the ftfransactions.
Therefore, the benefits gained from regulation may be less than
the costs. Economic efflclency will be reduced, because the
wheel Ing utllity's transmission system will not be used at its
maximum potential. This problem can be clrcumvented, however,
through tariff arrangements that provide an existing mechanism
for services to a number of eligible entities to meet short-term
needs.

The goal of practicallty and feaslibility 1In wheelling
arrangements Is Important from the regulatory standpoint. Each
wheel Ing arrangement has Its assoclated costs In terms of
contract negotiations, setting rates, etfc. (f wheeilng
utilities were required to offer an overly large number of

different types of wheeling services, the goal of practicality
and feasibllity would not be met.

-i1.10-



1.3 Compensation Methods and Rate Forms

There are two general +types of rate forms for wheeling
services. The most commonly used type Is a postage stamp rate
which involves a flat charge per kW or kWh. The second type of
rate form also takes mileage Info account. Since the speciflc
appl ications of these two types of rate forms vary substantially
according to the type of service, firm and nonfirm arrangements
will be discussed separately,

11.3.1 Firm Transmission Service
11.3.1,1 Description

Firm wheeling rates are generally based on the total embedded
costs (fully distributed costs) of the transmission facilities
of the wheellng utility, These fully distributed costs usually
consist of:

1. return on the transmission rate base,

2, depreclation of transmission facilitles,

3. transmlssion operation and maintenance expenses,
4, allocated taxes, and

5. some share of administrative and general expenses.

The annual fully distributed costs (FDC) allocated to the
transmission functlon are then divided by a measure of the
system peak (the single annual peak, an average of 12 monthly
peaks, or scme other measure of system peak) to derive an annual
charge per kW:

$/kW/yr = (FDC) / (kW peak)
This annual charge may be adjusted to be a monthly, weekly, or

daily charge. The methodology can also allow for different
rates for different delivery voltages by including only +the
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costs for fransmission associated with a particular delivery
voltage in FDC.

Almost two-thirds of the firm arrangements In the sample use a
one-part speclfic rate based on this methodology. The remainder
of the flrm arrangements use various other components, primarily
distance, In addition to the fixed charge per kW or kWh 1In
calculating rates.

Five arrangements use a mlleage-based rate, but they vary as to
how the mileage Is applied. In Arrangement 46, Bonneville uses
a kW times mileage rate based on the time of year, with a lower
rate applied to of f-peak months. The distance is determined by
the alrline miles between the receipt point and dellivery point
for the power to be wheeled. New England Power Company
(Arrangement 44) originally used a rate based on kW and
kW-miles. The Power Authority of the State of New York (PASNY,
Arrangement 51) bases its rate on kW times mlleage. Arlzona
Public Service (Arrangement 1) has a fixed charge, a kW charge,
and a kW times mileage charge. Alabama Power Company
(Arrangement 20) takes distance intc account through zone
designations of dellvery points. Transmission rates (mills/kWh)
vary by zone.

Al legheny Power System (APS, Arrangement 31) has a two-part rate
based on both kW and kWh. Finally, the New York Power FPool
(NYPP, Arrangement 38) deces not expllicitly charge for firm
wheelIng services. Rather, 9.2 percent of the savings In power
production of the pool 1is given to the owners of the bulk
transmission facilities. The PJM Power Pool originally had no
charges for firm wheeling services but has since Initiated
charges based on kWs (Arrangements 41 and 42).

I1.3.1.2 Ratiocnale

The compensation method and rate form used In a particular
wheel ing arrangement often represent the result of a negotiated
agreement between two or more entities. The ratlonale and
interests, as well as +the relative bargaining power, of the
buyer and seller of wheeling services can be expected to
differ. Yet, a mutually beneficlial compensation method and rate
form are usually agreed upon, as evidenced by the number of
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wheel Ing arrangements in existence. The process of negotiation,
mutual agreement, and resulting benefit to the parties Involved
are particularly evident In the power pool arrangements for
wheel ing power, In NYPP's Arrangement 38, for example, the
negotiated agreement is to compensate the major owners of the
bulk transmission services through a percentage of the savings
I'n power production.

If +the partles to a wheeling arrangement do not reach a
negotiated agreement on rates and other ferms of a contract,
cost justification becomes an important part of the resulting
litigation. Cost justification of +the rates for wheelling
services Is Important in negotiated agreements, as well, because
the rates must still be approved by the FERC.

The rate pald for firm wheelling service can be expected to be
higher than that for nonfirm service provided by the same
utility. A utility representative from Mississippi Power and
Light explained that long-term firm service can be thought of as
the sale of capacity. In short=term firm service, the wheeling
utillty can take advantage of seasonal fluctuations In demand
and sell wheelling services during the system's own |ow-demand
periods. The 'selling wutility's rationale for the rate
di fferentials between firm and nonfirm service 1Is +that the
highest rate of compensation Is necessary for long-term firm
service, followed by short-term firm, and nonfirm wheeling
servlces, respectively.

A shift from the use of mileage~based rates (for kWs transmitted
times mlles) +to postage~stamp rates (for kWs +transmitted)
reflects a changing philosophy, according to a representative at
Bonneville. At one time, the phllosophy was that the cost of
building transmission |ines should be passed on to the buyers of
wheeling services. The buying utility might even have the
cholce between building Its own lines or paying for another
utility to build the lines. The newer philosophy at Bonneville
is +that postage-stamp rates are more appropriate for a
compl icated power system with many Interconnections. The
building of transmission |ines has become a smaller fraction of
fully distributed costs and, therefore, distance has less
Importance in establishing rates for wheeling services, A
simllar change In phllosophy appears to have occurred In the New
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England area. In Arizona, however, the mlleage component Is
still 1important In determining rates for wheeling services
because of the large geographic area covered by Arizona Publlic
Service and the maintenance costs associated with transmission
lines.

The rationale for Alabama Power Company's zone designations In
its arrangement to wheel power for the Southeastern Fower
Administration (Arrangement 21) goes back earlier than 1950 when
the govermnment bullt the power projects. At that time there
were no Ttransmlssion faclillities to deliver the power., Rates
were developed 1o take Into account Investment costs and
distance (zone designations of dellivery points). Through the
years, new rates have been negotiated to reflect changing
costs, The rate form continues to refiect the historical
context, however.

11.3.1.,3 Evaluation

Each rate structure meets the goals of regulation in different
ways. All rates except NYPP's are based on fully distributed
costs.

If a sufficlent rate of return Is granted under full cost
recovery, the utllity can recover its investment elther from Its
own ratepayers or wheeling customers. Therefore, the revenue
requirement Is met. The only problem exists when there Is a
discrepancy among regulating bodies and certain items are
disallowed by all. Since New England Power Pool's (NEPOOL's)
rates are not related to the cost of providing the service,
whether the provider of wheeling services obtains the revenue
required to be fully compensated for the services is unknown
without additional information.

The efficient use criteria for regulation must be examined for
each rate lype separately. GCenerally, to obtain efflicient use,
rates should be set at a level at least as high as the marglnal
cost of the service and at a leve! where the most valued use
would be willing to pay for the service. This Is described in
Chapter 3. The most common type of rate is a one-part rate based
on kWs. Usually such rates allocate transmlission costs based on
the percentage of kWs transmitted for the service to all kWs
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transmitted in the system. Therefore, the rate Is not based on
the facllities actually used and does not correspond to the
actual marginal cost. Since the actual marginal cost Is not
used, whether or not the efficiency objective is achlieved Is
Indeterminate.

The equlty objJective appears to be met In that any one group is
not unduly favored. The practicality and feasibility of
implementing the revenue scheme is obviously achieved in that it
Is easy to calculate through normal metering techniques.

11.3.2 Nonfirm Transmission Service
11.3.2.1 Description

The compensation methods and rate forms for nonfirm service are
similar to +those for flrm service, The nonfirm can be
categorized as conditional with limitations on infterruptions of
service or interruptible at will.

An example of the rate form of the former type is the NEPCO
tariff (Arrangement 44), The numerator of the rate equation Is
based on fully distributed costs, as discussed for firm rates.
However, the denominator is the system capabli!ity rather than
system peak, as is the case for firm rates:

$/kW/yr = (FDC) / (kW system capabllity)

System capabillty Includes kW capability of all generating units
and may also Include the kW capabiiity of Interconnecting points
with other systems which could be used for Importing power. It
Is a measure of the peak load that could be supplled during a
given time by a system; therefore, It includes reserves. Since
system capability is larger than system peak, the annual charge
per kW developed by using system capability in the denominator
of a rate equation will be less than If system peak were used in
the denominator.

Almost all the rates for unconditionally interruptible nonfirm
service are stated in terms of charge per kWh. An example of
the methodology used Is to divide the monthly firm rate (a per
kWh charge) by 730 (+the number of hours In a month):
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kWh charge = (monthly kW charge) / (730)

The rate that results from this type of calculation Is known as
a 100~-percent load factor rate. It represents the charge per
kW, under the assumption that the same amount of power Iis
wheeled 100 percent of the time. A 100-percent load factor rate
is lower than a charge based on a lower load factor. For
example, 1f a 50-percent load factor rate were being calculated
In the immediately preceding -equation, 365 instead of 730 would
appear in the denomlnator.

A comparison of Interruptible rates with firm rates shows that
two utilities, Florida Power Corporation (Arrangement 9) and
Mississippl Power and Light (Arrangement 11), appear to use a
100-percent |oad factor rate.

11.3,2.2 Rationale

The rationale for nonfirm transmission service, both to the
buyer and the seller, was explained by one utllity
representative as belng based on "potential economic benefit.”
Nonfirm service, by definition, is on an "“if, as, and when"
basis, although the specified conditions vary from one
arrangement to another. The buyer would expect to pay a |ower
rate for nonfirm service because of less certainty of dellvery
and, under some circumstances, a degree of uncertalinty may be
acceptable., The seller, on the other hand, beneflts from
offering nonfirm wheeling services rather than having Idle

capaci ty. The seller would have to make little, Iif any,
additional investment In order to offer nonfirm wheellng
services,

Arizona Public Service's rates (Arrangement 2) Include a fixed
charge to cover the substation component plus a kWh and mileage
charge. This schedule was formulated using the same rationale
as for their flrm service agreement.

Power pool arrangements again use the rationale of "mutual
benefit" and "mutual agreement" among thelir members as the
rationale for not al locating direct charges for nonflirm wheel ing
services.
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11.3.2.3 Evaluation

As with firm wheeling service, whether or not the revenue
requirement is met depends on the varlous regulatory bodies
which govern the utilities. Most of the arrangements are based
on fully distributed costs. Therefore, In these arrangements If
the allowed rate of refurn Is sufficient the uti!ity would be
able to meet Iits revenue requirement. In those arrangements
where costs are not directly recovered, whether the revenue
requirement is met Is Indeterminate. In the case of NEPOOL, the
9.2 percent of the pool savings may or may not pay for the
transmission faclllities. For NYPP the transmisslon service must
be subsidized by other services. Whether the regulatory bodies
allow this crossisubsid!zaflon determines {f the utllities meet
their revenue requlrements for the transmission facilities.

The goals of efficlency, equity, and practicality and
feasibility with respect to compensation methods and rate forms
for nonfirm service are similar to that gliven in the evaluation
for firm service.

1.4 Bliling Determinants
11.,4.1 Description
Billing determinants are the factors (such as kWs or kWhs of

use) To which rates are applied Iin order to determine the
charges assigned to a speclific wheeling customer. Most tariffs

and rate schedules specify exactly how bllling determinants are
to be measured. A billing determinant is not always based on a
customer's actual use. For example, the billing determinant
could be contract demand kWs during the billing perlod. The

contract demand kWs represent the capacity the wheeling utillty
has agreed to make available to the buying utility.

The most commonly used biliing determinant In firm wheeling
arrangements Is kW contract demand. Cleveland Electric
Il luminating (Arrangement 8) imposes a penalty if kW demand
exceeds the contracted kW, Other arrangements specify the
billing determinant as the higher of measured kW demand or the
kW contracted. Florida Power Corporation (Arrangement 8) and
Mississippl Power and Light (Arrangement 10) follow this
method.
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For nonflirm service, the most common billing determlnant Is
actual kWhs dellvered. An exception Is Florida Light and Power
(Arrangement 24) 1in which the bllling determinant Is the kW
scheduled to be dellvered.

For both firm and nonfirm service, Otter Tall Power Company
(Arrangements 5 and 6) uses the maximum kWs of wheellng service,
but It includes a 90-percent, 11-month demand ratchet. This
means that the largest of either (1) the current month's kW use
or (2) 90 percent of the highest kW use during the previous

11-months Is used as the bIilling determinant for the current
month., Bonneville (Arrangement 45) uses a colncident peak
approach. Its billing determinant Is +the maximum kWs of

wheel Ing service provided to a customer at the time of the
Bonneville system peak.

i1.4,2 Rationale

As discussed In the preceding sections, few of the arrangements
are unambiguously of a flrm or nonflrm +ype. The billing
determinant would appear, at least In some instances, to be
related to the degree of certainty that a specifled level of
power +transmission services will be provided. For example,
Connecticut Light and Power (Arrangement 49) provides nonflrm,
short-term service to transmit entitiement power from Vermont
Yankee nuclear plant to New Bedford Gas and Electrlic. The

billing determinant Is specified as kWs contracted, rather than
del ivered, under the assumption +that the full 20,000 kWs of
entitliement power  would be del Ivered. Other billing

determinants based on actual kWs delivered appear to assume less
certaln del ivery of a speclified amount.

The concept of the sale of capaclty also explains the utility's
rationale for charging for service based on the maximum of
contracted or actual kW demanded. Whatever capacity has been
contracted for in firm service should be pald for by the buying
utility, even [f actual dellveries fall short of this contracted
amount, Any additional kW demand supplied should also be
charged to the buying utility. Other utilities which base thelr
billings on actual dellvered kW or the kW demand at a certain
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point In time explalned this method as belng reached through
"mutual agreement"™ or negotiation. Although Cleveland Electric
It fuminating Company (Arrangement 7) specified that there would
be a penaity for exceeding contracted demand, a company
representative reported that he did not know of a case where the
penalty had been Imposed.

11.4.,3 Evaluation

Use of kW contract demand or the higher or contract or actual
demand as the billlng determinant helps assure that the revenue
requirement will be met. The efficient use goal may not be met,
however, {f actual demand falls short of contract demand so that
Idle transmission capaclty exlists.

In nonfirm arrangements where capacity Is not assured by the
wheeling utility, the use of kWhs delilvered as the billing
determinant appears to meet the goal of equity, as well as
practicality and efficiency. The buying utillity Is guaranteed
no capacity and, therefore, pays only for the kWhs delivered.
The goal of efficiency will also be met In that the use of the
transmission system is increased within the limits of capacity
to meet the needs of the buying utllity.

11.5 Specific Requirements for Service

11.5.1 Entities Eligible for Service and the Direction of
Wheel ing Flow

11.5.1.1 Description

The discussion of entities eligible for servlice concerns who can
obtain service under a particular arrangement. Of concern Is
whether |imitations are placed on the direction of wheeling
flows or l|imitations as to whom or from whom the power may
flow.

Usually no restrictions on the direction of power flows are
placed on the wutilities, but at least one partner in the
transaction is specified. Tariffs are generally open to a
particutar class of utilities (i.e., Investor-owned utilities,
municipals, or cooperatives) while rate schedules are more
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specific in Identifying ellgible entities. Examples of tariffs
are Arrangements 5 and 6 of the Otter Tall Power Company which
limit service to municlipals in Otter Tall's service area. The
power pool arrangements' only internal I|Iimitations are that the
arrangements are |imited to pool members. Flows can go In any
direction among members.

The rate schedules are more specific in their |imitations.
Perhaps the most stringent Iimitations are In Arrangement 1 of
Arizona Public Service. This arrangement explicitly specifies
the participants, the directlon of power flows, and the points
where Interconnections will exist. A more common type is the
arrangement between Florida Power and Light and the City of
Tal lahassee (Arrangements 23 and 24). In these arrangements,
varlous utilitles are allowed to transfer power over Florida
Power and Light's transmission l[ines to Tallahassee. Reverse
power flows are not allowed.

11.5.1,2 Rationale

The speclified entitles eligible for service can best be
explained by the need or goal by which a particular wheellng
arrangement came about. The needs range from the request for a
simple delivery of power from point A to point B +o the tfrading
of power among utllities In an Interconnected system. In the
first type of arrangement the entitlies Involved, Interconnection
points, and direction of power flows may be explicltly named,
such as In Arizona Public Service's agreements (Arrangements 1
and 2) to deliver entitlement power from Cholla Generating
Station to Utah Power and Light. Power pool agreements
represent the opposite extreme where a number of entities,
Interconnection points, and directions of power flows are
anticipated for the mutual benefit of the members of the pool.

Other arrangements may limit or expllcitly specify the wheeling
services because of the capacity limits of the +tfransmission
facllities of +the wheeling utility. In the TVA system, for
example, the transmlission facilitlies were built to serve the TVA
area, and no capacity was provided for wheellng. As a result,
TVA currently has only two wheeling arrangements (one of which
Is included In this sample) whlich use marginal capacity of the
system and 1Imit the services to specified entities and points
of recelpt and delivery of power.
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11.5.1.3 Evaluation

The Jjimitations on the entities eligible for service and
direction of power flows have Implications for the goals of
efficlency, equlity, and practicality and feasibility. The
revenue requirement goal does not directly apply to this aspect
of service, assuming that +the rates are based on fully
distributed costs. In this aspect of service, the other three
regulatory goals may be In conflict with one another.
Limitations on eliglible entities and the direction of flows may
not enable the l|owest cost power to be sold to its most
efficient use. However, it may not be practical to allow power
flows in either direction, because the effects of power flowing
in reverse directions are not the same. Limitations on the
participants when delivery Is always through the same points on
the wheellng utility's |lne would be overrestrictive. The
effects on the wheeling utility would be the same in this case
irregardless of the source of power.

The |imltation of tariff arrangements to a particular class of
utilities (i.e. investor-owned, municipals, or cooperatives)
may affect the goals of efficiency and equlty, inasmuch as it
allows a utility to refuse wheeling service to another class of
utilities or a nonutiiity, such as a cogenerator. In such a
case, the efficlent use of the wheeling utility's transmission
system may be reduced, and dlfferent entities which desire
service will not be treated the same.

11.5.2 Connectlon Requlrements
11.5.2.1 Description

Connection requirements are |Imitations on the number of
Interconnection points through which the wheeled power can
flow. There may be !Imitations on recelving polnts, delivery
points, or both In +the wheelling arrangements. Only four
arrangements specify that any Interconnection can be used for
wheel lng power, Typlcally, these are “tariffs such as
Arrangement 7 of Cleveland Electric Illuminating. The
cooperatives and municipals that use this tariff can make use of
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any interconnection as either recelving or delivery peoints.
However, some rate  schedules also specify that any
Interconnection can be used. An example [s Arrangement 22 of
Southern California Edison Company in which any substation bus
can be used for wheellng.

The most  common IIimitation on  connections Is  where
Interconnection points are speclfled, but more than one set Is
al lowed. Arrangement 26 of Black Hills Power and Light
specifies various points where the power can be recelved from
the Bureau of Reclamation [now the Western Area Power
Administration (WAPA)] and points where It may be delivered to
Rushmore Electric Power Cooperative. An Interesting example of
the number of Interconnection polnts that can be specifled Is
found In the NYPP agreements (Arrangements 30 and 39) In which
85 Interconnection points are specifled.

Arrangements speclfying that only two connection points can be
used (one at the recelving point and one at the dellvery point)
are also fairly common among the sampled arrangements. Such
IImitations are In 14 of the arrangements. Arrangements 13 and
14 1imit wheeling to one Interconnection with WAPA Power
Authority and one with the City of Windom. Arrangements 1 and 2
of Arizona Publlc Service with Utah Power and Light also have
this Iimitation.

Those arrangements which specify one interconnection at elther
the receiving or delivery end usually have the |imit at the
del Ivery end. Six of the arrangements |Imit+ the dellvery points
to one while only two place |imitations at the receiving end.
Usually the former type occurs when the utility buying the power
buys from different sources. The two arrangements which specify
only cne connection at the receiving end are Arrangements 51 and
52 where PASNY uses Niagara Mohawk Power Company to wheel power
to Its preference customers.

11.5.2.2 Rationale

The designation or non-designation of recelving and delivery
points depends upon the purpose for which the arrangement was
set up, the technical nature of the systems Involved, and the
amount of flexIbillity desired by the parties to the agreement.
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The tarlff arrangement between Cleveland Electric !iluminating
and rural electric cooperatives (Arrangement 7) allows for the
maximum In flexibility and, thus, does not specify specific
points. The rate schedule of Southern Callfornla Edison +to
provide transmission services to the City of Los Angeles
(Arrangement 22) allows for dellvery to any substation bus
designated by the city, since this was the desire of the city.
in the NYPP arrangements 85 Iinterconnection polints were
specifled; however, this number includes all those In the system
and provides the maximum flexibility In transmitting power.

In the case of Interstate Power Company (Arrangements 13 and
14), the specified Interconnection points are those required by
this particular system to transmit power from WAPA to the City
of Windom. The system of the clty 1Is Interconnected with the
company at 1wo points, and the arrangement specifies one point
as the normal polnt of delivery and the other as an alternate.
Similar technical justifications were reported by other
utilitles that designated points of receipt and dellivery of
power.

A representative of the Black Hills Power and Light Company
related the background information that explains the specified
points of dellvery to Rushmore Electric Power Cooperative
{(Arrangement 26). [+ became apparent In the 1970s +that +the
western part of South Dakota would need additional transmission
services, This “transmission agreement resuited from jolInt
studles by Black Hills, Rushmore, and Basin, the utilities which
are electricity suppliers in the area. There are three phases
of the agreement based upon the facilities to be constructed and
the kinds of transmission services to be provided in the Interim
period. The specified polnts of delivery are part of the
overall plan, and such specification was considered essential In
setting up the agreement.

11.,5.2.3 Evaluation

The primary goals of regulation applicable 1o this aspect of
service are those of efficlency and practicallty and
feasibillty., These goals may confiict with one another In this
context. Transfer of power occurs efficliently if no limitations
are placed on power flows. However, it may be more practical to
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specify the Interconnection polints that will be used to avoid
problems of ambiguity In providing wheeling services.

The goal of achieving the revenue requirement does not apply to
this aspect of service except for cases in which costs of
interconnections are part of the fully distributed costs
Included In rates. The goal of equlty has possible application
when rates are based, In part, on dlstance. In such cases, the
most direct Interconnection polnts would be considered the mos¥
equitable to the buying utilities,

11.5.3 Special Equipment Costs
11.5.3.1 Description

Special equipment costs are other fees assoclated with the
wheel Ing arrangement besides those that are generally Included
In rates., Examples of such costs are charges associated with
interconnecting the wutliiities Involved 1in the wheeling
transaction, such as expenditures for +tfransformers, switches,
capacitors, or meters. Less than 25 percent of the arrangements
mention any speclal equlpment costs. Few of these arrangements
actual ly specify what equipment Is necessary but rather specify
who pays for any costs Invoived. One of the former arrangements
is Arrangement 35 of Central Vermont which has a metering charge
for each interconnection point.

Of the arrangements which speclify who wlll pay for the costs,
almost half place the responsibility for costs on the buyer of
the wheellng service or the power. Typical examples are
Arrangements 36 and 37 of the Montaup Electric Company. |If any
special equipment Is needed Montaup will buy and install the
equipment but the customer will then be required to reimburse
Montaup. Some of:- the arrangements specify that the wheeling
service will not take place if additional equlpment |is
necessary. Arrangement 49 of Connecticut Light and Power
Company specifles that no equipment will be bought.

Two of the arrangements have unique clauses wlth respect to
special equipment costs. Arrangement 29 of Central Malne Power
states that the responsibitity for any required specia
equipment costs would be decided by binding arbitration. PASNY
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In Arrangement 50 specifles that any special equipment installed
by the buyer of the service on PASNY property will be the
property of PASNY.

11.5.3.2 Rationale

The rationale for charging speclial equipment fees for the
wheellng of power appears to be, generally, that the buyer
should bear the cost, and these costs can be easily determined
and  justifled. For example, Montaup Electric  Company
(Arrangements 36 and 37) requires that the customer reimburse
Montaup, because "thls seems the simplest way to handle special
equlpment costs.™ Central Vermont (Arrangement 35) imposes a
metering charge to the buyling utillty for each Interconnection
point based on its standard practice for retail and wholesale
customers.

In  Arrangement 30 Vermont Electric Power Company (VELCO)
specifles that each buying company wll!| be assessed the full
cost of any equipment instailed to provide delivery of power.
This requirement Is based on the terms of VELCO's contract with
the state of Vermont for wheelling power and the practicallty of
this method of reimbursing costs to the wheeling utillty.

In the case of Connecticut Light and Power's arrangement to
provide wheellng services to New Bedford Gas and Electric
(Arrangement 49), the contract specifies that no equipment would
be bought because of the short-term (two-months) nature of the
service and the fact that no additional equipment would be
needed. PASNY's specification +fhat any special equipment
Instal led by the buyer of the wheel ing service would become the
property of PASNY is based on what is conslidered normal practice
In +the Industry. This specification 1is included In the
arrangement to avoid any legal questions as to ownership and
control of the equlpment.

11.5.3.3 Evaluation

Special equipment costs, If they are required solely for the
wheel Ing fransaction, are a marginal cost of the transaction.
If pald by the purchaser of the wheellng +transaction, the
revenue requirement, the efficlent wuse, +the fair cost
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apportionment, and the practicality and feasibillty objectives
goals are satisfled. In the majority of the arrangements, it Is
specifled that elther special equipment costs will be borne by
the buyer or that no special equipment will be purchased. Thus,
the regulatory goals are met In this aspect of service.

11.5.4 Dellvery Vol tage
11.5.,4.1 Description

A tariff or rate schedule may specify a range of voltage levels
at which the wheeling utility is willing to make delivery. Some
potential customers may be able to physically or economically
take delivery only at one voltage level. Thus, as the range of
de! lvery voltage levels increases, the number of potential users
Increases., For an individual wutlility, the cost of providing
wheel ing service Increases as the dellivery voltage decreases,
malnly because one or more transformers are required to reduce
the wheeled power to lower voltages. Also, there are some
electricity losses assoclated with step-down transformation.

Del lvery voltages In the sample varied from 2.9kV to 500kV. Only
about 20 percent of the arrangements |imlited dellivery to one
specific voltage. Usually, delivery can be made at various
voltages but often they are at fairly high voltage levels. The
voltages at the higher leveis usually only involve a specific
line, Examples of arrangements with a higher voltage are
Arrangements 1 and 2 of Arizona Public Service which involve a
345kV line.

Arrangement 35 of Central Vermont Publlic Service specifles
various voltages: 7.2kY, 12.5kV, and 34kV. The PIM power pool
(Arrangements 41 and 42) state that del Ivery can be made at any
voltage. NEPOOL (Arrangements 33 and 34), however, |imits
delivery +to 6%kV and above. Arrangement 43 of Bangor
Hydroelectric Company, In contrast, limits delivery to
subtransmission voltage or |ower.
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11.5.4.2 Rationale

The specified delilvery voltages are attributed to the technical
requirements of the +ransmission lines, Interconnections, and
del lvery points. Arizona Public Service (Arrangements 1 and 2)
specifles higher voltages because the power system In the state
consists of high voltage, Interconnected lines. In Cenitral
Vermont's arrangement +to wheel power +to Vermont Electric
Cooperative (Arrangement 35), . the voltages are specified for
polnts of delivery to meet VEC's requlrements, From Central
Vermont'!s standpoint, the specification of voltages [s important
because of the required invesiment to reach different voltage
levels. The subtransmission voltage specified In Bangor
Hydroelectric's arrangement (Arrangement 43) was requested by
Eastern Maine Electric Cooperative, the buyer utility.

11.5.4.3 Evaluation

Similar to Iimitations on connectlions, |imitations on voltages
may decrease efficlent use of the transmission system, since the
flow of electricity is constrained. The dellivery voltage level
Is an Iimportant factor Influencing wheeling rates, however, To
the extent +that the cost of +transforming equipment |is
Incorporated Into rates for wheeling services, the goals of

revenue requirement, equlty, and practicallty and feasibility
are met.

11.6 Notice and Response Requirements

11.6.1 Notlice by Buyer for Initlial Start of Service

11.6.1.1 Description

Usually, notification requirements for the initlal start of
service are not mentioned In the wheeling arrangements
surveyed. If notice requirements are mentioned, In almost half
of the arrangements all that Is required Is that there be a
"reasonable” written or oral notice. In these cases, no
speciflic time perlod for the notlce Is given., Arrangements 3
and 4 of Consumers Power Company fall into this category,

requiring a '"reasonable written notice™ for request of service
start.



Almost all of the centrally dispatched power pools require only
that +the buyer follow "normal dispatching procedures.”
Arrangement 43 of Bangor Hydroelectric Company, which Is a
member of NEPOOL, has this requirement.

Of +those arrangements which have specific Time |limits for
notification, the time required varies from one year to one week
and they are all firm arrangements. The arrangement that

requires one year Is one of the exceptions among power pool
members., Central Vermont's Arrangement 35 requires an annual
notice on May 1. The shortest time period is In Arrangement 31
of APS which requires weekly notification for service start.

11.6.1.2 Rationale

In the majority of the arrangements surveyed, the buyer's
desired date for the Initial start of service was known and was
mutual ly agreed upon during the negotiating process. Therefore,
it Is not considered necessary to add this item to the
contractual arrangement. In the case of tariff arrangements,
however, where a number of utilities are Involved, this may not
be the case.

In the arrangements covering centrally dispatched power pools,
the request that the buyer follow normal "dispatching
procedures" Is mutually understood and agreed upon by the
parties involved. in Central Vermont's long=-term firm
arrangement (Arrangement 35), annual notification for the start
of service during the coming year was consldered necessary 50
that Central Vermont can plan for capacity requirements. In
APS's arrangement to wheel power to GPU (Arrangement 31), the
weekly notification for service starts was required so that APS
can plan for the needs of Its own customers, as well as GPU,
within the capacity IImits of the system.

11.6.1.3 Evaluatlion

As wlth +the other notification requirements, specific time
notification for service start can provide a time period for the
utility's analysis of the effects of a +transaction on the
wheel ing system. However, this requirement can also be used to
limlt wheeling access If a beneficlal purchase of power is only
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known a short time In advance, But, the requirement also
provides advantages to the buying utility In that the buyer
knows specifically when it must request service. The vagueness
associated with "reasonable notiflication" Is avoided.
Therefore, efficlency can be either reduced or Increased,
depending on the wuse that 1Is made of +this notification
requl rement,

The practicality and feasibiiity of the required notice by the
buyer for the initial start of service is Important Yo both the
buyer and seller., T'"Reasonable" notification, although vague,
may in some arrangements be more practical than an arbltrarily
specified time. Alithough the goals of revenue requirement and
equity are not directly applicable to this aspect of service,
these goals are presumed to be met when the goal of practicallity
and feasibility Is attained.

11.6.2 Response by Seller for Initial Start of Service
11.6.2.1 Description

The distributlon of arrangements with respect fo the response of
the seller to a request for wheeling services Is simlilar to
those of the notice required for the start of service. However,
there appears to be no strict relationship between the two. For
example, only one arrangement, Arrangement 22 of the Southern
California Edison Company, has a speciflic time period for both
inltial start and seller response. The response time varies
from three days to 90 days. There is no relationship between
length of response time and the type of arrangement. Both firm
and nonflrm service are involved In the arrangements specifying
three days and those specifying 90 days. Arrangement 7 of
Cieveland Electric llluninating requires a three-day response to
a written request for flrm service while Arrangement 12 of
Pacific Gas and Electric requires a 90-day response to a request
for nonfirm service.

Of those arrangements which do not specify particular time
limits, a large number only require that central dlspatching
procedures be fol lowed. Almost all of +the arrangements
involving members of centrally dispatched power pools fall Into
this category. Some arrangements use the words "promptly"
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(Arrangements 10 and 11 of Mississippi Power and Light), "as
soon as practical" (such as Arrangement 17 of Cincinnati Gas and
Electric), or "immedlately" (Arrangement 48 of New York State
Electric and Gas). PASNY, @as stated 1In Niagara Mohawk's
Arrangement 50, must hold public hearings after Niagara Mohawk
receives a request and before approving the request.

11.6.2.2 Rationale

The response time by the seller for Inlitial start of service is
Included in the +terms and conditions of the arrangements
primarily at the request of the buyer. Although the initial
start of service may have been mutually agreed upon by the
partles involved, the buyer of wheeling services may request
that the contractual agreement explicitly state the response
time by the seller. |In Southern California Edison's arrangement
(Arrangement 22), the specified time requirements to request
Initlal start of service and seller response were included by
mutual agreement of the partles involved to avoid ambiguity or
misunderstanding.

In Mississippl Power and Light Company's arrangements
(Arrangements 10 and 11), the "prompt" response requirement was
desired by the buying utility. The "prompt" requlrement has
proven satisfactory to the parties Involved. In New York State
Electric and Gas Company's arrangement (Arrangement 48), an
"Immediate" response was requested because of +the emergency
nature of the arrangement--to provide nonfirm emergency service
to Central Hudson.

11.6,2.3 Evaluation

The response time, as In the case of notification for service
start, allows the wheeling utillty to determine the effects of
the +transaction on its own system. In the case of nonfirm
service, the utility can determine If it has sufficlent capacity
for the transaction. If the response time is long, 1t can also
be used to I|imit wheeling access If a beneficial purchase of
power is only known a short time in advance. But, the response
requirement also provides advantages to the buying utility In
that the buyer knows speciflcally when the request must be
answered. The vagueness assoclated with ™as soon as practical”



Is avoided. Therefore, as with notification for service start,
efficiency can be elther reduced or Increased, depending on the
use that is made of this notiflcation.

The response time, to be practical and feasible, should meet the
needs of the parties Involved., Therefore, when the specified
time Is "mutually agreed upon," the goal of practicality and
feaslbility 1is presumed +to be met. Also, the revenue
requi rement, efficiency, and equity goais are presumed met when
the goal of practicality and feasibility Is attained.

11.6.3 Schedul Ing Notice for Transactlions
11,6.3.1 Description

Another notice requirement concerns the scheduling of wheeling
transactions after the wheellng utility has agreed to provide
service. Almost 80 percent of the wheeiing arrangements mention
scheduling notlices. Centrally dispatched arrangements and those
which mention specific +time periods for schedullng notices
account for almost all of +those which mention scheduling
notices. The length of +ime Involved varies from hour by hour
to 5 years. Arrangement 48 of New York State Electric and Gas
requires hourly notice of schedul ing while Arrangement 50 of
Nlagara Mohawk requires a 5-year forecast. The very short
notices (hourly) and the very long notices (over 1 year) are for
nonfirm and firm service, respectively. However, the
Intermediate +time periods have no discernible pattern with
respect to the type of arrangement. The 24~hour notices Include
a nonfirm arrangement ( Arrangement 9 of the Florida Power
Corporation) and a firm arrangement {(Arrangement 3 of Consumer
Power Company).

Those arrangements which do not specify a certain time period

usually wuse the same language as [s found In other
notifications. Scheduling should be done 'promptiy" In
Arrangements 17 and 18 of Cincinnati Gas and Electric and
"orally or written" in Arrangement 7 of Cleveland Electric
It luminating.
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11.6.3.2 Rationale

The amount of scheduling notice appears to be related to the
nature of the wheeling services, as well as the Incorporation of
standard practices within a given utiilty or system at the time
the arrangement was Inltlated. The hourly notice required by
New York State Electric and Gas (Arrangement 48) [s for nonfirm
emergency service and, since frue emergencies cannot be
anticlpated, hourly notice Is a logical procedure for thls
service. On the other hand, In Niagara Mohawk's arrangement to
provide firm service (Arrangement 50), the 5-year forecast is
considered essential to the utility's planning for capacity
needs.

Florida Power Corporation's arrangement for nonfirm service
(Arrangement 9) stipulated that 24~hour notices were required,
because it seemed '"practical™ at the +time of the Inifial
contract. At the present time, according to a utility
spokesman, It is unlikely that this requirement is adhered to
because of the economy energy brokerage system in the state to
transmit energy In the most economical way. Scheduling is now
on an hour-by-hour basis.

Consumers Power Company (Arrangement 3) requires 24-hour
schedul Ing notices for transactions, because this amount of time
Is considered necessary to the efficlent operation of wheelling
services and, at the same time, fto provide for the utility's own
customers.

TVA (Arrangement 25) has changed from weekly to monthily
schedul Ing of wheeling services, effective October 1, 1983. A
representative of TVA reported that +his change was beling
Inltiated o facilitate better planning within the TVA system.

11.6.3.3 Evaluation

Schedul ing notice is an Important part of a wheeling utility's
abllity to determine the effects of a given wheeling transaction
on its system. The usage of lines can vary dramatically from
hour to hour and scheduling sets forth the usage by the wheeling
transaction. Adequate scheduling notice, from the standpoint of
both the buyer and seller, 1Is essential to the goals of
efficlency and practicality. The buyer must be able to depend
upon wheeling services within a defined schedulling routine. The
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amount of +time conslidered adequate varies from one utillty
system to another, The goals of efficliency and practicallity, as
well as the Indirect goals of revenue requirements and equity,
are presumed to be met when this aspect of service has been
mutual ly agreed upon.

I1.6.4 Notice for Interruption of Scheduled Service
11.6.4.1 Description

During the course of wheeling power, [t scmetimes is necessary
to interrupt service for various ressons. Most firm service
arrangements permit only very narrow and specific reasons for
interruptions as discussed In Section 1.2, Nonfirm service
arrangements, on the other hand, have much more extensive and
less strict reasons for Interruptions. Often, Interruptions can
occur at the discretion of the wheeling utiiity. Due to these
fundamental differences 1In allowable Interruptions, It s
Important to examine the notice required before Interruptions
occur for both firm and nonfirm service.

Surprisingly, the distribution of notice requirements for
Interruptions is very similar between firm and nonfirm wheeling
arrangements. As with other notice types, a specific time
period Is not usually specified in the arrangements. For both
firm and nonfirm service, the most common requirement Is that
"reasonable" notice be given. Arrangement 15 of Florida Power
and Light requires that reasonable advanced notice be given for
Interruptions of its firm wheeling service, while Arrangement 37
of Montaup Electric requires reasonable notice for their nonfirm
service. However, for nonfirm emergency service no notice I[s
required by Montaup Electric. Most of the remainder of the
arrangements which mention notice requirements use simllar
language. The firm arrangements of APS (Arrangement 31) and PJM
Power Pool (Arrangement 41) require "consultation with others In
the arrangement" and "coordination with others," respectively.
The nonfirm arrangements, Arrangements 9 (Florida Power
Corporation), 11 (Mississippl Power and Light), and 25 (TVA),
require "as much as possible," "when possible,” and "prompt
notification," respectively.
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Only three arrangements glve a specific time period for notice
of Interruption. Two of these arrangements, Arrangements 28
(WAPA) and 4 (Consumers FPower Company), state that no notlice had
to be given. Interruptions may occur with no warning.
Arrangement 28 Is for firm service, while Arrangement 4 |s for
nonfirm service.

11.6.4.2 Ratlionale

As discussed above, no general conclusions may be reached
concerning the notice for Interruption of scheduled firm and
nonfirm service, respectively. Each type of service Is
obviously subject to emergency interruptions for which no notice
Is possible, Other forms of allowed Interruption and notice for
Interruption depend upon the mutual agreement and concesslons of
the parties involved. For example, the rationale for Montaup
Electric Company's "reascnable notice™ for the Interruption of
nonfirm service (Arrangement 37) Is to give the buyling utitity
the advantage of whatever Information Montaup has so that the
buying utillty can make plans accordingly. Mississippl Power
and Light (Arrangement 11) bases Its procedure to glve
notification for Interruption of service "when possible" upon a
similar rationale, Although  Florida Power  Corporation
(Arrangement 15) specifles +that "as much as possible”
notification be given for interruption of service, a utility
spokesman reported that It is now unlikely that service would
have to be Interrupted except for a real emergency. This change
Is due to the shift to an energy brokerage system within the
state.

The requirement for consultation with others for interruption of
service Is IInked to the |lberal interruption rights which are
stated In Allegheny Power System's arrangement to wheel power to
GPU (Arrangement 31). APS considered the |iberal interruption
rights necessary protection In order to meet the service
requirements of its regular customers., As a concession to GPU,
APS agreed to the requlirement for consultation with the other
partles when Iinterrupting service. in PJM's Arrangement 40,
participants must coordinate schedules for planned outages of

transmission facllities so as to malintain reliable and efficlient
operation.
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The TVA arrangement to wheel power +o Big Rivers (Arrangement
25) requires "prompt notification" for Interruption o :ervice.
In practice, TVYA has had to Interrupt the transmission service
only two or three times, and these were unanticipated emergency
conditions for which no notlce was possible. In WAPA's
arrangement (Arrangement 28) to provide firm service, no notlice
for interruption of service Is required, because the service can
be Interrupted for emergency conditions only, under which no
notice Is possible.

The Issue of Interruption rights is of Interest In Niagara
Mohawk!s arrangement to wheel power purchased by GPU from
Ontarlio Hydro (Arrangement 30). The arrangement has been
cancel led by GPU, because GPU found the |lberal Interruption
rights of the flirm service to be unacceptable, according to a
representative of Niagara Mohawk. In the nearly 2-year period
during which the arrangement was in effect, there were frequent
Interruptions of service. These Interruptions were caused by
Niagara Mohawk's own system requirements and capacity {imits.
GPU had depended on the wheeled power to repiace the power
previously supplied by the TMI nuclear plant and reliable
deliverles were required. Consequently, GPU found another
utility to provide wheellng services.

11.6.4.3 Evaluation

Interruption rights and the required notification for
Interruption of service are fundamental distinctions between
firm and nonfirm wheeling services. The distinctions are not
always clear-cut, however, as pointed out [n other sections of
this Appendix. The goals of revenue requirement, efficlency,
equity, and practicality and feasiblilty are met to the. extent
that two conditions are satisfied: (1) the interruption rights
and the required notification are stated cleariy and conclsely;
and (2) rates reflect the degree of certainty or uncertainty for
the provision of service and Interruption of service.

11.6.5 Notice for Permanent Termination
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I1.6.5.1 Description

At scme time elther or both parties may decide to end the
service under the transmission agreement. In order that a
smooth transition may be made to other sources of power for the
buying utility and other uses of the fransmission llnes by the
selling utility, a time Interval Is sometimes specified for a
notice of permanent termination of the wheeling service prior to
the actual termlnation of service. Without such a notlce or a
clause stating that service could only be permanently terminated
for speciflc reasons, service could theoretically be terminated
at will If a better offer for the service appears.

Almost all of +the 18 wheelling arrangements that mention
permanent termination notices have a speciflc time perliod or
date for termination. An exception Is Arrangement 44 of the New
England Power Company which states that the arrangement can be
terminated at a time mutually agreed upon. Three arrangements
have specific dates on which termination will occur. These
arrangements are Arrangements 29, 30, and 49 of Central Maine
Power, Vermont Eiectric Power, and Connecticut Light and Power,
respectively.

The remainder of the arrangements specify a time period for the
notice of termination ranging from 6 months to 4 years. There
does not appear to be any relationship between the notice period
and the type of wheeling service, that is, firm or nonfirm. The
most common time period is 6 months. Examples are Arrangements
31 of APS and 48 of New York State Electric and Gas. The former
arrangement Is firm while the latter arrangement Iis nonfirm.
The other wheellng arrangements, representing both firm and
nonf irm arrangements, require notification of 1 year or longer.
The New York and PJM power pools require 3-year notices for both
firm and nonfirm wheel ing arrangements.

11.6.5.2 Rationale

In Arrangement 44 of +the New England Power Company which
involves the wheelling of power to utilities in the New Engiand
area, the stipulation that the arrangement can be terminated at
a time mutually agreed upon was considered to glve adequate
protection to all partlies involved., This arrangement covers
transmission requirements that are not covered by the NEPOOL
agreement, and terms and conditions were developed by consensus
of the parties Involved.
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The arrangement of Connecticut Light and Power (Arrangement 49)
states a definite termination because of the speclfic short-term
need to wheel entitlement power from Vermont Yankee to New
Bedford Gas and Electric., In Vermont Electric Power Company's
arrangement (Arrangement 30) to wheel power purchased by Vermont
Marble Company and others from PASNY and Hydro-Quebec, a
speciflc termination date was speclfled with the expectation
that a new arrangement would be negotiated at that time. The
partles Involved felt that a specified duration of the contract
of fered them better protection against unforeseen clrcumstances
than would an open-ended arrangement.

Each of the above described examples of arrangements requiring
6-months notice for termination was developed to meet the
speciflc needs of the buyling utility and required little, If
any, capltal investment on The‘par'l' of the wheeling utility to
provide the service. Therefore, a 6-months termination notlice
was consldered adequate by the wheeling utility. The power pool
agreements, on the other hand, serve a number of Interdependent
needs of member utilities, and the commitments are considered
relatively long-term. Therefore, 3-years was agreed upon for
termination notlce.

11.6.5.3 Evaluation

Formal termination notices protect both the buyer and seller of
wheeling services from sudden curtallment of service., Without
such clauses it is possible that all four of the goals for
regulation could be violated 1In scne way. If speciflc
facilities are built for the wheeling transaction and
cancel lation 1s not orderly, it Is possible that the wheelling
utility may not recover its Investment. This would violate both
the revenue requirement and the fair cost apportionment goals.
Uncertainty as to when termination may occur could prevent or
delay the capital [nvestments necessary to provide firm service,
In particular. Thus, the goals of efficiency and practical ity
would not be met.

The requirement of formal termination notice also protects the
buyer of wheeling services and aids In the utility's pilanning tfo



provide electricity to its customers. Wlthout such protection
the goals of revenue requirement, efficlency, equity, and
practicality and feasibllity, from the buyer's standpoint, would
not be met,

11,7 Miscel laneous Requlrements

11.7.1 Type of Power
11.7.1.1 Description

Almost half of the arrangements place |imitations as to the type
of power which may be transferred under a wheelling arrangement.
The +type of power ranges from nonspecific (firm or nonfirm
power) to a specific type of power (entitlement). A few of the
arrangments mention particularly that any type of power can be
wheel ed.

All of the arrangements specifying that only firm or nonfirm
power can be wheeled are firm or nonfirm wheeling arrangements,
respectively. For example, Arrangement 47 of the Bonneville
Power Authority states that only nonfirm power can be wheeled
under this nonfirm wheeling arrangement. Alternatively, only
firm power can be wheeled under the firm wheeling arrangement of
Central Vermont Power (Arrangement 35).

Only about 15 percent of the total number of arrangements
specify that only one particular type of power can be wheeled.
Central Malne Power's Arrangement 29 allows only unit power from
a particular generating unit +to be wheeled under the
arrangement. A number of arrangements, such as Arrangement 1,
al low only entitlement power to be wheeled.

11.7.1.2 Rationale

Limitations as to type of power (firm or nonfirm, unit or
entitlement) which may be +transferred under a wheeling
arrangement relate to whether a general or a speciflc need was
addressed at the time the terms and conditlons of the agreement
were negotiated. The wheeling utility may wish fo [imit the
arrangement to a speciflc +type of power to avoid Ilater
problems. The wheeling utility can thereby attempt to protect
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Itself from claims that it has falled to provide the requested
services when capacity limlts are reached.

Also, rates may differ for the wheellng of varlious types of
power. For example, Arrangement 47 of Bonneville Power
Authority states that only nonfirm power can be wheeled under
the nonfirm wheeling arrangement, because firm service Is
covered under a separate arrangement and rate schedule,
Bonneville would not permit the wheeling of firm power under the
lower-priced nonfirm arrangement. Central Vermont (Arrangement
37) specifies that only firm power can be wheeled because
nonfirm service requires different handling and planning.

Arizona Public Service (Arrangement 1) provides for dellvery of
entitlement power only, because that Is the deslre of Utah Power
and Light, the buying utility. Utah Power and Light wished to
have terms and conditions that assure delivery of entitlement
power, whereas the wutility was willing to accept alternative
terms and conditions for the transmission of other power needs.

11.7.1.3 Evaluation

Restrictions on the type of power that Is wheeled may |imit the
type of power a buying utility can purchase, thus Interfering
with efficliency. Appropriate pricing policles can be used ‘o
solve the goals of meeting revenue requirements and falr cost
apportionment, For example, [If the wutility selling firm
wheelIng services 1Is concerned +that if nonfirm power Is
transported not enough power will be transported to meet its
revenue requirements, a take or pay pricing methodology may be
used. From the standpoint of practicallty and feasibllity, the
goal Is met in arrangements which specify the type of power that
I's covered.

11.7.2 Spectal Terms and Conditions
11.7.2.1 Description

Only about one-third of the arrangements surveyed have speclal
terms or conditions. These vary over the entire scope of terms
and conditions discussed so far In +this Appendix. A large
number of the special terms and conditlons, +though, deal wlth
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reimbursement of costs under special conditions. Three
arrangements (Arrangement 5 of Otter Tall Power Company and
Arrangements 8 and 9 of the Florida Power Corporation) specify
that the utility buying wheel ing services must pay for some part
of the facilitles wused Iif the arrangement 1is cancelled.
Arrangements 1 and 2 of Arizona Publlic Service requlre that APS
be reimbursed for any regulatory fees charged due to the
arrangement, If new taxes are added which affect the cost
incurred as a result of ©providing wheeling services,
Arrangements 17 and 18 of Cincinnati Gas and Electric require
the buying utility to pay the added cost. Four arrangements
adjust the rates charged with changes In the amount of power
dellvered. For example, if Florida Power and LIght (Arrangement
15) Is unable to dellver some or all of the power to the utility
buying wheeling services, the rates are reduced.

The rest of the arrangements which have special terms or
condltions are generally unrelated and specific to the utilitlies
Involved. Arrangements 13 and 14 of Iinterstate Power Company
require the purchaser of the wheeling service, the City of
Windom, to make their combustion turbines available for use by
Interstate during peak periods. Missouri Utilities (Arrangement
19) requires a utility which buys wheeling services to install
Interruption devices. Arrangement 35 specifies that load limits
can be placed by Central Vermont, the wheellng utility, at
certaln points along the llnes, Finally, two arrangements
(Arrangements 29 and 49 of Central Maine Power and the
Connecticut Light and Power Company, respectively) state that
binding arbltration will solve all disputes.

11.7.2.2 Ratlonale

The provisions covering reimbursement of costs to the wheeling
utility are intended, generally, to minimize the utility's
risk. For example, a spokesman of Florida Power Corporation
explained that although no additional facilities were
anticipated to provide service under Its tariff arrangements,
the stipulation was added that the buyer pay for some part of
any additional facilities if the arrangement were cancelled.
The spokesman does not know of a case where this requirement has
been implemented, however,
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The requirement by Interstate Power Company to the City of
Windom, the buyer of wheelling services, to make combustion
turbines avallable for use by Interstate during peak perlods
(Arrangement 13} was part of a negotiated contract which
provides mutual benefit to the parties involved. Interstate
Power Company pays the City for the power in the same manner as
buying from the power pool.

Technical requlrements account for the special- conditions In
some arrangements. Central Vermont In Arrangement 35 reserved
the right to establish an eleciric load |imit not to exceed 500
kW at any single phase polnt of dellivery, reflecting the
engineering limit that the system can handie before the power
can be converted to three-phase.

Finally, the stipulation that binding arbltration wllil settle
al! disputes would appear to cover any unforeseen problems that
are not already covered by a special term or condition.
Connecticut Light and Power (Arrangement 49) added this
stipulation, because "the parties involved would prefer
arbitration fo going to court."

11.7.2.3 Evaluation

The special terms and conditions which exist in the surveyed
arrangements are all falrly minor polnts and thus would not tend
to interfere with the goals of regulation.

11.7.3 Adjustment for Losses
11,7.3.1 Description

Almost half of the arrangements surveyed mention losses of power
during transmission. The large majority of those which mention
losses state the method used to calculate losses or state a
particular percent of the power received by the wheeling utility
that would be considered losses. NEPOOL (Arrangements 33 and
34) calculates losses from studies that are performed
periodical ly. Connecticut Light and Power (Arrangement 49)
estimates +the losses Iinvolved In a wheellng fransaction.
Florlida Power and Light uses historical average system losses in
calculating losses.
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The remainder of the arrangements which mention losses use fixed
percentages for losses, The fixed percentages range from three
percent In Arrangement 25 of the Tennessee Valley Authority to
seven percent 1in Arrangement 28 of WAPA. One arrangement
(Arrangement 22 of +the Southern Callfornia Edison Company)
calculates losses as .023 percent of kilowatt miles.

l1.7.3.2 Rationale

The losses specified in these arrangements were based on
periodic studies and estimates of systemwide average |osses,
subject +to approval by +the parties Involved. One wutility
spokesman stated +that the estimates of losses must appear
"reasonable" to the parties involved. The method of calculation
and the estimated value are both negotiated and settled by
mutual agreement,

11.7.3.3 Evaluation

Without detalled load flow studies the losses stated In the
wheel ing arrangements are arbitrary. As explained In Chapter 2,
losses may have no direct relationship with the most direct
lines Iinvolved in the wheeling arrangement. Therefore, the
goals of revenue requirement, efficient use, and falr cost
apportionment may or may not be satisfied. However, the goal of
practical ity and feasibility 1Is certalnly satisfied when a
single percentage Is used for losses.

I1.7.4 Reactive Power Factors

11.7.4,1 Description

Reactive power is power which is returned over the transmission
Ilnes from the utility buying power to the wheeling utility.
Such power provides no useful work and is dangerous to the
stability of the wheellng system. Therefore, most utillities
assume that the utility buying power will maintain a reactive
power factor as close to unity as possible. However, 40 percent
of the arrangements specifically mention that the power factor
must be malntalned close to unity or a penalty fee will be
charged for given deviations from unity.
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Four arrangements speclfy that the wheeling wutility 1Is not
obl fgated to continue service If the power factor falls below 85
percent. This stipulation is contalned In Arrangements 45, 46,
and 47 of the Bonneville Power Authority and Arrangement 50 of
the Power Authority of the State of New York. Arrangement 19 of
Missouri Utilities states that a power factor of 95 percent must
be malntalned. Cleveland Electric Illuminating In Arrangement
7, along with eight other arrangements, requires the utility
buying power to maintain a factor near unity, Cincinnatl Gas
and Electric (Arrangements 17 and 18) and Alabama Power
(Arrangements 20 and 21) requlire that no undue burden be placed
on them due +to reactive power but do not specify what
constitutes an "undue burden,"

Only four arrangements have charges for reactive power.
Arrangements 5 and 6 of Otter Tail Power Company charge 30.15
per kVAr for reactive power over 0,33 kW. Florida Power
Corporation In Arrangements 8 and 9 charges $0.063 per kvar for
power factors less than 97 percent.

11.7.4.2 Rationale

Representatives of the surveyed utilities agreed that a power
factor near unity should be malntalned and that requirements
concerning power factors were Incliuded In the arrangements as
protection for the wheeling utility. The point at which
reactive power becomes an "undue burden" and the rationale for
speciflic points were not fully explalned.

The representative from Alabama Power Company stated that the
utility did not feel It necessary to specify what constitutes an
"undue burden" in Its wheeling arrangements., The utllity would
expect that a power factor near unity be maintained but would
consider the trend more Important than a drop In the power
factor In a single day.

The charge for a power factor below 97 percent is specified for
Ftortda Power Corporation'’s protection [n its wheeling
arrangements. However, accordling to a utillty spokesman, 1t Is
unl ikely that this charge has ever been imposed. As a practical
matter, according to this representative, the power factor would
be very difficult to measure In an Interconnected system.
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11.,7.4.3 Evaluation

Reactive power can cause serious problems and costs for a
wheeling utllity, Except for very small transactlions, reactive
power may threaten the stability of a large part of the system.
Therefore, the cost may be too high to have a charge. The four
regulatory goals of revenue requirement, efficiency, equity, and
practicallty and feasibliiity can best be met In arrangements
that specify an unambiguous power factor at which problems may
occur and state the actlon that will be taken (penaity or
Interruption of service) when the power factor drops below the
specifled power factor.
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Appendix 111
Disputed Issues in Selected FERC Cases Involving Wheellng

In general, the descriptive material In other sections of this
report has made no attempt to distinguish between wheeling terms
and conditions about which there was agreement among the
relevant partlies and those which were disputed, litigated before
the Commission, and decided by the Commission. The purpose of
this Appendix Is to focus only on those wheeling terms and
conditions In selected cases involving wheeling Issues that have
been {itigated before the Commission and where elther the
Commission has issued a final decision or there is an Initial
decisfon of an administrative law judge (ALJ) pending before the
Commission.

The fol lowing disputed cases were selected for review:

1. Cleveland Electric Illuminating Company, Opinion 84,
Docket No. ER75-194;

2. Otter Tall Power Company, Opinlon 93, Docket Nos. E-8152
and ER77-5;

3. Kentucky Ut!lities Company, Opinfons 116 and 116-A, Docket
No. ER78-417;

4. Southeastern Power Administration vs. Kentucky Utiiitles
Company, Docket No. EL80~7;

5. Florida Power and Light Company, Opinlon 152, Docket Nos.
ER77-175 and ER78~19 et al.;

6. Pacific Gas and Electric Company, Opinion 143, Docket No.
ER76~532; and

7. Limits for Percentage Adders In Electric Rates for
Transmission Services, Order 84, Docket No. RM79-29.
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For each case, the Important wheeling Issues are Identified.
Then for each issue In each case, the positions of the various
partles In the case are summarized, and the Commission's final
declsion or ALJ recommendation [s discussed. Only the wheeling
related issues in these cases are discussed. Some of the cases
Involved a number of other Issues which elther were tfotally
unrelated to wheeling or were not unique to the issue of
wheel ing (e.g., rate of return). Moreover, wheeling Issues that
- were settled prior to the Commission's decislion were not
dlscussed.

li1.1 Cleveland Electric |l luminating Company,
Docket No. ER78-194

The City of Cleveland, Ohio (clity), petltioned to Intervene when
Cleveland Electric Illuminating Company (CEIl) filed a
Transmission Service Tariff which would allow rural electric
cooperatives and municipal systems located within the Central
Area Power Coordination Group (CAPCO) territories to wheel power
purchased from other entitlies through CEIl. Cleveland has a
municipal electric utility which Is a wholesale customer of CEl
and a prospective reciplent of the wheeling service. The tariff
went Into effect on February 28, 1978 subject to refund.

The tariff was filed by CEl as a consequence of certaln
conditions Included In the operating |lcenses Issued by the
Nuclear Regulatory Commission (NRC) for nuclear power plants,
The NRC Board determined that certain aspects of applications
made by CAPCO members would be inconslstent with the antitrust
faws. Specifically, CEI had refused +to wheel 1o the
municlpallity of Cleveland which was Isolated from sources other
than CEl and was able to obtalin only emergency power from CEI.
As a result, CEl was ordered by NRC to Iimplement [|[censing
conditions which concerned engaging In wheeling for other
entities (electric generation and/or distribution systems,
municipal itles and cooperatives) in the CAPCO territories.

The FERC hearing was Initiated to rule on the "justness and
reasonableness” of +the +tarlff provisions filed by CEI. In
addition to CEl and the city of Cleveland, FERC staff presented
evidence In the case. The Initial decision was Issued on April
27, 1979. The Commission's opinion (Opinion 84) was Issued a
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year later on May 5, 1980. The issues which focus speciflically
on the wheeling provisions are discussed below. Other Iissues
(for example, billing and rate of return) were examined in the
decislon but are not discussed here.

111.1.1 Service Restriction
i11.1.1.1 Disputed Issue

Should the tariff provislons be restricted to municlipal systems
and rural electric cooperatives (RECs) as proposed by CEl or
should CEl |Ilst other entities (such as cogenerators and
Irrigation districts) as being eligible for service?

111,1.1.2 Positions of the Partles

The Commission staff and the city both argued that +ransmission
service should be made avallable to a larger group of
electricity producers and purchasers. They pointed out that
CEi's suggested service restrictions violated the NRC |license
condition requirement. Staff argued that not Including
cogenerators, state or federal agencies, and water or [rrigation
districts within the tariff provisions violated the I[ntent of
the FPublic Utility Regulatory Policy Act (PURPA). The clty
suggested that the service restrictions wouid result in unlawful
discrimination and thereby violated the Federal Power Act.

In defense, CE! pointed out that municipals and RECs were the
only electriclity generators/distributors in the service area and
were thus the only ones who would need wheeling services. CEI
indicated a willingness to negotiate a wheel ing arrangement with
other entities once they came forward. However, since [t s
possible that a different rate design would be required for
these other entitles, CEl did not want to include them in the
tariff provisions under review.

H1.1.1.3 Conmission Declsion

In the initial decision, the judge argued that FERC had no
authority to order a utility to wheel power unless there was a
specific refusal to wheei, which would constitute a vioiation of
PURPA, CEl was within its rights to restrict +the tariff
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provisions to municipalities and RECs. However, if CEl were to
refuse to wheel power for another entity, such as a cogenerator,
that petitioner could request Interventlon from FERC, The
Commission agreed, stating that "[iln the absence of a concrete
situation, we are not inclined now to require the tariff to
provide for the extension of service to other types of
entities.”

111.1.2 Avallabillty of Service
I11.1.2.1 Disputed Issues

The tariff provisions authorized CEl to exercise a considerable
degree of discretion in terms of how service would be made
avallable, These provisions fell under three general headlings:

1. Form of notice. CE! did not establish a requirement to
notify potential customers why they were being denled
service.

2. Sole discretion. CE| asserted that it would be the sole
judge as to whether or not tfransmission services were
available.

3. Curtallment, CEl did not specify how potential
transmission capaclty shortages would be allocated.

The question was whether or not CEl could reserve this degree of
discretion over service avallabillty.

111.1.,2.2 Positions of the Parties

The city argued that the language of the tariff set the stage
for potential unnecessary refusals to wheel by CEI. Since
service could be terminated at the "sole discretion™ of CEl,
there was no standard on which to base an evaluation of the
reasonableness of the curtaliment. The staff pointed out that
the provisions could be dlscriminatory In practice since CEI|
could cut service to its wheeling customers first in periods of
capaclty shortfalls in order to continue service to wholesale
and retall customers. The staff suggested that a prorating of
shortages across all customers might be a viable solution To the
[ssue.
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CEl responded to the criticisms of the provisions by pointing
out that there was general agreémenf over the basic need for CE!
to be the one to determine the avallabillty of service. CE!
expressed [ts wlllingness to change the ftariff provisions to
requlre a Justification of a denfal of service.

hi,1.2.3 Commission Decision

The administrative law judge ruled that CE! should be required
to give oral notification of the reasons why transmission
service was to be denied, followed within three days with
written confirmation. The judge agreed with the city that the
use of the phrases "sole discretion,™ "sole Judge," and "sole
Jjudgement" al lowed for the possibility of arbitrary
curtallment., He ruled that those phrases be deleted from the
tariff.

The Commission affirmed the ALJ's decistion but went a step
further, requiring that +the tariff specify the procedure CEI
would follow I1f curtailment became necessary. As an inferim
curtallment provision, the Commission ruled that CE! should
adopt the language of the NRC's |lcense condition No. 3, which
provided in part that "[iJn the event [CEI|] must reduce wheelling
services to other entities due to lack of capacity, such
reduction shall not be effected until reductions of at least 5
percent have been made in transmission capacity allocations to
other [members of the Central Area Power Coordinating Group] and
thereafter shall be made In proportion to reductions Imposed
upon [the other members]."

I11.1.3 Planning Future Transmission Capacity Needs of
Wheel Ing Customers

I11.1.3.1 Disputed Issue

Should CE! be required to Include the anticipated future
wheel Ing requirements of I+s wheeling customers In Its plans for
new transmission capacity?
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111.1.3.2 Positions of the Parties

Staff and the city took the position that unless CEl were
required to enlarge its “ransmission system 1In order +to
accommodate a potentlal growing number of wheellng customers,
there would be noncompliance with the NRC |lcense condition. In
addition, the staff argued that wheeling customers would be
faced with a high degree of uncertalnty over whether or not
wheel Ing services would be made available to them in +the
future,

CE! made a distinction between agreements dealing with current
capaclty and those Involving future construction. CEIl argued
that since projected capacity <changes do not affect the
flnancing of current service, the proposed tariff need not
require that capacity planning include forecasted Increases in
the demand for wheeling services,

111.1.3.3 Commission Decision

'n a reversal of the initlal decision, the Commission agreed
with the staff's position that wheellng customers! load growth
must be included In capacity planning in order to provide a
"reasonable degree of certainty"™ +that +transmission services
would be avallable. The Commission recognized that such a
responsiblility for CE! had to be met with commiitments by
wheel Ing customers to either use the transmission facilities or
to compensate CEl for +thelr construction. The Commission
suggested that the parties involved could draw up an agreement
regarding the future use of the planned transmission facilities,
subject to the approval of the Commission.

I11.1.4 Minimum Reservation Period
111.1.4.1 Disputed Issue
The controversy In this tariff provision Involved the

requirement that potential wheeling customers make a written

request to CEl for transmission services for a period not less
than 12 months.
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111.1.4.2 Positions of the Parties

The clty argued agalnst both the written-request requirement and
the provision for only long-tferm service. The clity pointed out
that wheeling custamers might be able +to obtain lower-cost,
short=term power on relatively short notice but that the tariff
provisions could prevent such transactions. It was, therefore,
the city's position that the provision was unreasonable.

The staff based Its objection to CEl's provision on the lack of
evidence to support the restriction to long-term service, Since
CE! already provided short-term power to the Ohio Power Company,
there was a presumption that such service could be offered to
others.,

CE!l defended 1Its position by pointing out that short-term
wheel ing services could stil]l be requested, only such service
would be <covered by a different tariff agreement. CEl
anticlipated that only long-term service would be demanded since
the most 1lkely supplier, the Power Authority of the State of
New York, had a minimum {2-month commiiment. [t was argued that
planning, scheduiing, and rates would be drastically different
for short-term as opposed to long-term service. Therefore, 7
was asserted that separate provisions would be required.

111.1.4.3 Commission Decision

The administrative law Judge rejected CEl's arguments. Since
CEl already provided short-term service, the IImitations
establ ished In the provision were found to be unreasonable. The
Commission affirmed the ALJ's ruling that the reservation period
for transmission service be reduced to one week (or longer).
There was no evidence presaented to support CEl's contention that
short-term service would require different terms for service or
higher rates. As In the case of long-term service, CEl would
retain the right to refuse short-term service when capacity was
unavailable.

111.1,5 Transfer of Title to the Power Wheeled
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111.1.5.1 Disputed lIssue

The filed tariff Included the provislon that "[flor the purpose
of dispatching, CEl shall take and retain title to the power and
energy dellvered to it for transmission until it Is delivered to
customer."

111.1.5.2 Positions of the Parties

CEl argued that It required tifle for two reasons. First,
energy received from another utility could not be distinguished
from CEIl's own generated power once It became commingled on the
llne, It is not possible to deliver a speclfic unit of power,
only a specific quantity. Second, CE! argued that it required
title In order to better control and dispatch the loads on Its
system,

The city countered with the argument that CE! did not need title
In order to maintaln control of its system loads and that there
would be "minimal practical effect" on dispatching practices.
However, the provision could cause hardship on the clty In two
ways. First, the loss of title to the power, even temporarily,
could affect the city's trust Indentures. Secondly, since the
city, not CEI, was a priority purchaser of PASNY-generated
power, +the ftransfer of title could violate +the preference
arrangement. The staff agreed with the clty that there did not
appear to be any "economic purpose" to the transfer of title
provision,

i11.1.5.3 Commission Decision

The Commission affirmed the initlal declsion to delete this
provision on transfer of title. By obtalning title, CE! would
In effect become the suppller of the power rather than the
wheeling agent. Since electricity is a fungible product, there
Is no need to be able to identify specific units of energy from
the supplier and deliver it to the customer. Transmitting a
quantity equal to the amount dellvered (less |ine losses) is
standard practice. The clty did not substantliate Its claims
regarding preference power and trust indentures. However, since
CEl could not support I+s tariff provision as being reasonable,
the transfer of title provision was not upheld.
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111.1.6 Method for Allocating System Control and Load
Dispatching Costs

I11.1.6.1 Disputed Issue

In 1ts calculation of the cost of service, CEl estimated that
the +transmission function should Include distribution load
dispatching expenses ($613) and power supply system control and
load dispatching expenses ($428,374).

{11.,1.6.2 Positions of the Parties

The city argued that these expenses should not be aliocated to
transmission, but instead were more appropriately allocated to
the dIstribution and production functions. It was pointed out
that CEl's proposed allocation was In varlance with the
provisions set out by the Uniform System of Accounts, 18 C.F.R.
Part 101, CEl argued that load dispatching activities provided
benefits to all those using the bulk fransmission service.

111.1.6.3 Commission Declsion

The administrative {law judge found +that CEl had been
“Inconsistent in the treatment of Its accounts. The Uniform
System of Accounts gives utilitles a choice; 1t is possible to:
(1) carry load dispatching and system control expenses In a
production account {Account 556) or (2) spread the expenses fo
the accounts dealing with distribution (581), transmission (561)
and production (556), Since CEl had chosen to spread out the
costs into the three accounts, It could not then decide “o
al locate all of these expenses to the transmission function for
the purpose of the tariff. The Commission concurred with +the
ALJ's ruling.

111.1.7 Proper Assignment of Distribution Station
Capacitors and High-Side Breakers

111.1.7.1 Disputed Issue

Should distribution high-side breakers and capacitors be treated
as a transmission related expense?
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111.1.7.2 Positions of the Parties

The city agaln pointed out an accounting-related dlscrepancy.
CEl's accounting practices indlcated that these investments were
classifled as distribution related. CEl argued that the
capacitors and breakers under discussion were required to
malntaln the proper voltage In the transmission system.

It1.1.7.3 Coomission Decision

The Commisslion affirmed the administrative law judge's declsion
that CEI! had not satisfled Its burden of proof in this Issue.
CE! needed to show that the distribution system capacltors and
breakers would have been Installed for transmission even Iif
there had been no distribution function. Since CEl's witness
could not conflrm this assertion, the Iinvesiment was to be
al located to distribution.

I11.2 Otter Tall Power Company, Docket Neos, ERV7-5
and g-8152

This proceeding was the first in which the Commission had to
deal exclusively with establishing a rate for wheeling power.
The Commission investigation developed because of a Supreme
Court Decision In an antlitrust case (Otter JTall Power Company
vs. United States 411 U.S. 336 (1973 aff'g 331 F.Supp. 54 (D.
Minn, 1971))) in which Otter Tail Power Company's (0tter
Tail's) previous refusals to wheel power were judged to be In
violation of the Sherman Act.

In order to understand some of the complexities of the case, a
short history of +the significant events leading up to this
proceeding Is needed. Between 1950 and 1977, Otter Tail wheel ed
wholesale power to certaln munlcipal systems under a contract
with the United States Bureau of Reclamation (USBR). Under this
contract, USBR sold power to municipal systems and arranged for
wheel Ing with Otter Tail at a rate of one mill per kWh. Special
services (firming) agreements were Included In the Individual
customer's contracts.

In 1955, the USBR contract was modifled to provide that Otter
Tall would not be required fo wheel to munlicipals that had once
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been retall customers of the company. The village of Elbow
Lake, a former purchaser of Otter Tall power, came up agalnst
this modiflcation when, In 1962, it formed its own municipal
utility. Although USBR was willing to supply the village with
power, Otter Tall refused to wheel the electricity.

The Justice Depariment brought suit against Otter Tall for
attempting to monopolize the electric power market In Its
service area (331 F.Supp 54 (1971)). Otter Tall was enjoined
from refusing to sell wholesale power to municipals and from
refusing to wheel power generated by third parties. The Supreme
Court specifically deleted that part of the Otter Tall/USBR
contract which enabled Otter Tali to refuse to wheel power to
former retall customers (410 U.S. 366 (1973)). At this point,
Elbow Lake again requested Otter Tail +o provide wheeling
services, However, the company never provided Elbow Lake with
service under the USBR contract.

In 1973, when Otter Tail filed rates with the Commission to
Initiate wheeling service, Elbow Lake Intervened. The village
asserted that the transmission rate was unduly discriminatory
because the rate was in excess of those charged under the USBR
contract. The Commission, however, accepted Otter Tall's rate
as an Initlal rate not subject to refund. When the final USBR
contract expired, Otter Tail flled to Increase rates for
transmission service to those cities covered by the contract.
The Commission designated this proposed rate schedule as a
change In rates subject to refund. So, In 1977, the new rates
went into effect, subject to refund, to all municipals except
Elbow Lake. The clities Inveolved requested that the Commission
compel Otter Tail to make the terms uniform and to make +the
refund provisions appllicable to Elbow Lake.

The Inltial decision dealing with the proceeding was issued on
September 15, 1978, covering Docket Nos. ER77-5 and E-8152. The
Commission's opinion (Opinion 93) was issued almost two years
later on August 15, 1980. The parties making arguments In this
case Included: Otter Tall; the Commlssion staff; representatives
from the affected towns, inciuding Alexandria, Ortonviile, Tyler
and Warren In Minnesota, and Big Stone City in South Dakota
(citles); and those representing the U.S. Department of Energy,
Including the Office of the Secretary of Energy and the Western
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Area Power Administration (WAPA has taken over the
responsibilities of USBR).

The major purpose of the case was to establish. an appropriate
tariff for Otter Tail's wheellng customers. The following
topics highlight some of the issues brought up by the case that
deal specifically with wheellng. Those toplics addressed by the
case but not summarized below include rate of return, Income tax
treatment and tax normallzation, supplemental and emergency
service, the question of satisfaction of FERC flling
requirements, and whether or not Elbow Lake had been
discriminated against in the rate design.

111.2.,1 Rate Base
i11.2.1,1 Disputed Issues

There was considerable controversy over what facllities should
be included in the rate base for Otter Tail's wheeling
customers, Several subissues were Identified as part of tThis
dispute:

1. Transmission |lnes, step-up transformers and associated
equipment. Should certain of these faclliitles be included
in the rate base?

2. Production. Should the incremental cost of building a
plant at Jamestown rather than Big Stone be included as a
transmission expense?

3, Distribution. Should the rate base Include some of the
oil clrcuit breakers, |lne sectlionallzing switches and
capacitor banks?

4. Materials and supplies. What percentage of the cost of
materials and suppl ies should be al located to
transmission?

5. Beglnning and end of vyear average versus 13 monthly

balances average. Which method presents the mosT
representative value for the estimated rate base?
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111.2.1.2 Positions of the Partles

There was a long |ist of objections to the inclusion of some of
the +transmission facilities In the rate base, each objection
careful ly based on a different set of arguments. The staff felt
that scme of the transmission lines had been bullt to reduce
production <costs by increasing reliabiiity. Thus, these
facilities were more appropriately allocated to the power supply
function. The staff and WAPA felt that some of the other
transmission lines should be withdrawn because they duplicated
functions being provided by lines built by WAPA, not Otter
Tall., The cities argued that fransmission lines which extended
far beyond the high~density portion of Otter Tall's service area
should be excluded., The cities felt that these lines were for
the most part used to transmit emergency power and thus served a
power supply function. WAPA objected to +the inclusion of
transmission |lines which were used exclusively for the exchange
of power between Ctter Tall and other utilities.

Otter Tall provided counter arguments for each of the other
parties' positions. The company provided evidence that each of
its fransmission lines was necessary to insure that proper
voltage levels would be maintained throughout the system. In
addition, Otter Tall polinted out that if the Commission endorsed
the al locatlon of production-function attributes of transmission
facilities +to production, then a consistent posture would
require the allocation of a transmission~function share of the
cost of production facilities to ftransmission,

In the discussion of the production subissue, Otter Tail argued
that the location of a generating facility at Jamestown saved
the company from building a set of transmission lines from
Jamestown to Big Stone (the alternate production site). Such a
I1ne would have cost $4.4 million, but the Incremental costs of
the Jamestown plant that Otter Tail felt should be assigned to
the wheeling customers was $1.4 million. The cities argued that
since the benefits ($3 million) do not accrue to the wheeling
customers, neither should the costs. The staff, WAPA, and the
cities argued that management made siting decisions on a number
of factors, not all of which are quantifiable. Thus, the
al location of a portion of these costs to the wheel ing customers
would be arbifrary.
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In the examination of whether or not to add the cost of the
breakers, switches, and capacitor banks into the rate base for
wheeling customers, all of the parties recognized that the
equlpment was physically located at distribution substations.
The question was whether or not this equipment served a
transmission function. The cities argued that the equipment
should be allocated to distribution because the company had not
shown that the equipment would be necessary I[f there were no
distribution substations at those points. Otter Tall presented
evidence to support its contentlon that the equipment allowed
the company to disconnect the distribution and transmission
lines when there was a Illne fault. Therefore, the switches,
breakers, and capacitors were necessary ‘o maintain the
transmission system's rel labllity,

The questlon surrounding the allocation of materials and
suppl ies was mainly one of degree. Ofter Tail had al located all
of tts materials and supplies account to the +transmission and
distribution functlons. The staff had presented evidence that
3.7 percent should be allocated to the general piant account and
that an additional one percent should be allocated to the
production function.

The final controversy over the rate base issue involved the
definition of the base year. Otter Tall had used a methodology
in which it calculated the average of the rate base in the
beginning and ending months of the test year. Otter Tail argued
that this approach did not cause a serious distortion and
represented accepted practice., The cities countered with the
observation that although the use of a 13-monthly-balance
methodology and the beginning-and-ending year methodology might
glve similar values based on actual test year data, such was not
true for the estimated values on which the rate base was
actual ly calculated. The clities argued that, since the
company's major plant additions occurred in the last two months
of the test year, a 13-month average was more representative.

(11.2.1.3 Commission Decislion
The Commission agreed with Otter Tail In the interpretations of

the appropriate transmission and distribution equipment to be
Included In the rate base. The Commission ruled that ™.
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Otter Tail will provide I+s wheeling customers the amount of
power contracted for from i+s most proximate source. As such,
any facility which serves a transmission function Is properly
Includable in the rate base." The Commission ruled that the
rate base should not be |imited to transmission facliiitles
actually being used to serve current wheeling customers, but
should encompass the whole transmission system because all the
lines were "potentially useful In providing wheeling service."

The Commission also supported Otter Talil's argument for the
Iincluston of the breakers, switches, and capacitor banks at the
distribution substations as part of the rate base. Reversing
the recommendation of +the administrative law judge, the
Commlission ruled that this equipment did perform a transmission
function and should be Included In the rate base for
transmission services.

The Commission ruled that the Incremental costs of locating the
company's generating facliity at Jamestown could not properly be
Included as a transmission expense. The cltles! argument that
siting decisions involved a number of different, unquantifiable
factors, none of which could be unambiguously allocated to the
wheel Ing customers, was affirmed.

The Commission accepted the staff's determination that only 95.3
percent of +the materials and supplies account should be
al located to distribution and transmission. The Commission also
accepted the citles' contention that the rate base should be
calculated using a 13-month average balance approach.

111.2.2 Cost of Service
111.2.2.1 Disputed lssues

There were a number of Issues concerning which costs were
approprlately included In the estimated cost of service. The
disputed expense categories included:

1. Should the cooperatives and Blg Stone partner!s load be
included iIn the calculation of the ‘ransmission system
foad for the purpose of estimating the cltles! proportion
of costs? The citlies! cost share had been calculated as
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the ratio of the clities' peak load during the month of
system peak to the estimated total system peak load. The
question became how to define the total system load to
make this calculation.

2. Should some electric revenues be deducted from the cost of
service?

3. Is the methodology used by Otter Tall to estimate the cost
of service for the test year reasonable?

111.2.2.2 Posltions of the Parties

Otter Tail argued that since the loads from the cooperatives and
Bilg Stone partners were served from jolntly-owned facilities,
those loads should not be treated In the same way as the loads
from the company's other municipal and retail customers. By
Including the loads of the Joint owners in the total system
load, the revenues for wheeling services would be an estimated
50 percent |ower. (The denominator In the ratio used +to
calculate the cities' proportion of cost would be twice as large
as IT would be If the cooperatives' and Big Stone partners' |oad
were not included in the estimate of the total system load.) By
treating the load of group Investors In +the same way as
independent customers' loads, the Commission would dlscourage
the construction of joint projects, which provide economies of
scale. Otter Tall polnted out that the cooperatives, the Big
Stone partners, and the company had all made investments in
facilities roughly comparable to their share of the load. |In
most cases, the use of the facilitles and the level of each
enterprise's investment had been roughly equal; when equality
was not achleved, then one of the parties fto the joint project
made a cash payment to Otter Tail for +the use of +the
facllities. Therefore, to be consistent, Otter Tall argued that
the cooperatives! and Blig Stone partners' load should not be
Included 1In the total system load definition used In the
calculation of +the «citles! share of +transmission costs,
However, the utllity argued that equal ization revenues recelved
from them should be treated as a revenue deduction from the cost
of service. The company agreed that other electric revenues,
such as those received from power pool sales and wheeling for
Manitoba Hydro, should also be deducted.
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The Commisslon staff felt that the most reasonable approach was
to include the loads of the cooperatives and Blig Stone partners
In the calculation of .transmission system load but +to
Incorporate an appropriate compensating charge to reflect Otter
Tail's transmission expenses for their use of the integrated
system. The clties supported the staff's analysis.

Otter Tall had developed some creative approaches to calculating
the cost of service. The company computed its estimate for the
cities! load using a 5-year period (1971-1972 to 1975~76) while
the retall load projections were based on a 9Y9-year period
(1967-68 to 1975-76). The cities felt that the time perlods on
which the estimates were based shouid be consistent,

The other set of calculations involved estimates for the growth
of transmission and operating expenses., Using Otter Tail's
approach, Perlod Il (1976-77) forecasts were almost 19 percent
hlgher than the forecasts for Period | (1975-76). The clties,
using hlstorical data from 1972 to 1976, found that transmission
operating and maintenance expenses grew at an annual rate of
only 2.7-2.8 percent. The clities argued that Otter Tall had not
satisfied its burden of proof that its estimation of the growth
In the costs of operating and maintalining the transmission
facllities was reasonable.

111,2.2.3 Commission Decision

The Commission agreed with Otter Tail's argument +that the
cooperatives! and Big Stone partners! load should not be
Included In the system load estimate and that electric revenues
should be deducted from the cost of service. The Commission
decided that this approach was reasonable and the only one that
was presented which could be implemented. This allocation was
consistent with the Commission's ruling that the |ine segments
bulit by the company's partners should not be included In the
rate base or considered In the calculation of the cost of
service.

The Commission felt +hat Otter Tail had not shown that I[ts
methodology for estimating a 19 percent Increase In fransmission
expenses was reasonable. Since the company's flgures were so
much higher than the citles' historical estimate of 2.7-2.8
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percent, the Commission felt that there was serious doubt as to
Otter Tail's approach. The Commission ruled that It would
accept the clties! estimate.

I11.2.3 Wheel ing Rate Design
i11.2.3,1 Disputed Issue

Given that the revenue requirements for Otter Tall's wheel ing
services have been determined, there was still a question of
rate design. Ofter Tail based its rates on the customer's
greatest 15-minute kW usage. For the first six months of +the
year, peak was reflected by the previous winter's peak; for the
last six months, peak was measured at the highest 15=-minute
demand for the current winter season.

111.2.3,2 Positions of the Parties

Otter Tall argued that the use of annual peak loads was
necessary to insure the full recovery of costs on a system
capable of meeting peak demands., Since the utllity was faced
with compliance with the antitrust decree, it argued that a rate

based on annual peak to provide the requested firm service was
required.

The cities and staff argued that Otter Tail had made an error in
Its calculation of rates. Rates are determined by estimating
the ratio of revenue requlrements to billing units. Otfter
Tail's tariff indicated that bllling units would be calculated
on the basis of the cities' 15-mlinute, non-coincident peak
demands., However, the rate actually belng used by Otter Tall
reflected coincldent peak demands at 60-minute intervals. The
staff showed +that +the rate design In use could result in
col lections in excess of the speciflied revenue requlrements.
Otter Tall claimed that the rate had been approved in an earlier
case (Village of Elbow Lake v. Qtter Jail Power Co. 46 FPC 675
(1971), modifled sub nom., Otter Tall v, F.P.C. 473 F.2d 1253
(8th Cir. 1973)) and that the possible overcollections were
extremely small.

The cities presented an alternative rate design. They argued
that the rate should be calculated using the higher of +the
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following two flgures: actual peak demand for the month or 90
percent of peak demand over the previcus 11 months, They argued
that +this rate structure would avoid the Inconsistencies that
could arise when costs are allocated on the basis of annual peak
demand but payments are based on monthly peak demands.

111.2.3.3 Commission Decision

The Commission found that the wheeling rate design proposed by
Otter Tail was Iinappropriate. The Commission agreed wilth +the
clties and staff that the problem with the procedure was that
"I+ does not develop the annual rate in the same way that Its
customers are billed under the rate." The Commission approved
the adoption of the cities' suggested use of the 90 percent
rol I Ing-rachet approach. This design was Jjudged +to be
consistent and [+ had been used in other rate designs. The
Commission felt that the new rate design would insure that the
cost of service would be recovered without the danger of
overcol lections, as In Otter Tall's previous rate design.

111.2.4 Billing Determination
111.2.4.1 Disputed Issue

In addition to the question of rate design, the case also
Included an evailuation of appropriate billing procedures. Otter
Tail's rate design required the use of the highest 15-minute
demand for the current winter season in the last six months of
the year. Therefore, in July, an estimate of +the upcoming
winter peak had to be used to send out a bill. The estimate was
based on a 7 percent load growth factor being applied to last
year's winter peak. When the actual peak demand was known,
Otter Tail calculated the difference between the estimated and
actual figures, Otter Tail would then make a retroactive
adjustment on the cities! bill.

111.2.4.2 Positions of the Parties
Otter Tall argued that the 7 percent load growth factor was
reasonable, Past growth had been in Ilne with this estimate.

The clitles felt that the whole procedure was unnecessarl!ly
compl fcated and could result In overcol lections.
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111,2.4.3 Commisslon's Declision

The Commission did not object to Ofter Tall's use of the 7
percent load factor. Since this figure was adjusted when actual
winter peak was known, Its use as an estimate was approprlate.
However, as shown above, the Commission held against the rate
design for which the billing procedure was used, and therefore

the billing procedure would not be continued.
I1.3 Kentucky Utilities Company, Docket No.
ER78-417

This proceeding was initiated by the City of Paris, Kentucky to
protest a rate Increase flled with the Commisslon by Kentucky
UtTlitles Company (Kentucky). Although the rate applied to
Paris' wholesale purchases of power (not wheeling as defined in
Chapter 2), the case hlghiighted how the Commission views the
approprliate allocation of transmission costs based on the type
of service provlided.

After the filing of the rate Increase, the new rates went into
effect on September 6, 1978, subject to refund. The Iinitial
declsion for Docket No. ER78-417 was Issued on March 18, 1980,
Those makling appearances before the Commission on this case
Inctuded representatives of Kentucky, Paris, the Electric and
Water Plant Board of Frankfort, Kentucky, Kentucky Municlpals,
Jackson Purchase Electric Cooperative Corporation, Big River
Electric Cooperative Corporation, and the Commission's staff.
The Commission's opinion (Opinlon 116) was issued on April 2,
1981. The Commission issued a second oplnion (Opinion 116A) on
June 1, 1981, in response Yo Kentucky's request for a
rehearing, That request was denled.

Although the Commission examined the fuel cost adjustment clause
and the appropriate value of the allowed rate of return, the
major Issue with Implications for wheeling dealt with whether or
not Paris should be required to bear scme of the capacity costs

of Kentucky's transmission system. This is the toplc discussed
below.
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[11.3.1 Transmisslon Capacity Costs
111.3.1.1 Disputed Issue

The rates that Kentucky developed Included a transmlssion
capacity cost .allocation to Parlis. Is the charge reasonable
when Kentucky supplles Parls only with Interruptible "secondary
energy" which Is surplus for Kentucky and Its other customers?

111.3.1.2 Positions of the Parties

Paris pointed out that Kentucky was providing the city with
Interruptible power. The Kentucky/Parls agreement specifled
that Kentucky could interrupt and even curtall the delivery of
secondary power for a maximum of 400 hours during any 12
consecutive months, but not to exceed 1000 hours over a
flve-year period. Paris had its own generating facilities wlth
a capacity great enough to be able to serve Its own peak load.
Therefore, Kentucky was not obligated to provide power to Paris
during the system's peak perlods.

Kentucky argued that just |ike the other wholesale purchasers,
Paris should be required to pay for some portion of the
transmission system. The company had estimated the share of
Paris! contribution to the average of the system's peaks each
month for a 12-month perlod. This share was then used to
allocate a portion of the transmission capacity costs. Kentucky
argued that Parls should not be charged for generatlon capacity
because of the Interruptible nature of the supply arrangement,
but that “transmission was fundamentally different, Since
transmission facilitles have to be bullt to serve “demand
throughout the year rather than peak demand," Kentucky felt that
Paris should be charged for some of the needed capacity.

In the request for rehearing, Kentucky pointed out another
speclal feature of transmission lInes. Uniike generating units,
which-can be added together to calculate capacity, transmission
iInes connect specific points and help provide system
reiiability, stability, and flexibility. Thus, each load center
must be Incorporated Into system planning.
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Kentucky and the staff argued that it had been the Commission's
practice In earller cases to use a demand-related charge for
transmission. In the request for rehearing, Kentucky presented
Interpretations of past opinions which showed that the rate
charged to Parls was consistent with those in force In other
service areas.’

111.3.1.3 Commission Decislon

The Commission ruled that Parls should not be charged a
transmission capacity fee because of the interruptible nature of
its supply. There was no evidence that Kentucky had built
additional transmission |Ines to be able to serve Paris. The
Commission agreed that the non-additive nature of transmission
capaclity made the transmission system planning dlfferent from
generation. However, the Commission reminded Kentucky that the
Commisslon's pollcy had been +to treat transmission as an
Integrated system, wlith each portlion being dependent upon the
others.

The Commission Indicated that it would be willing fto consider
the approval of a rate system based on marginal energy costs,
given that transmission capaclity costs were excluded, or some
"different, non-traditional method of allocating transmission
costs" which more adequately reflected Paris' use of the
system. However, since such optlions were not developed in the
record, they could not be addressed in this case.

The Commission rejected Kentucky's ‘arguments that this decision
confllcted with earllier declsions. It was polnted out that the
previous proceedings dealt with firm power arrangements rather
than the interruptible, nonfirm arrangement being examined in
this case.

I11.4 Southeastern Power Administration vs.
Kentucky Utilities Company. Docket No. EL80-7

On December 11, 1979, the Southeastern Power Administration
(SEPA) flled a petition with the Federal Energy Regulatory
Commission (FERC) for an order to compel Kentucky Utilities
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Company (KU) to provide wheeling services under the authority
granted to FERC in sections 211 and 212 of the Federal Power Act
as amended by the Public Uftiiities Regulatory Policles Act
(PURPA) of 1978. The initial decision was Issued on September
10, 1981, for Docket No. EL80-7. The Commission oplnion was
Issued on November 8, 1983.

The proposed transaction in this case would Involve the transfer
of 25 MW of power generated by SEPA to KU, which in turn would
del iver the power to eight municipals (cities) located in the KU
operating area. Seven of +the eight municipals are full
requirements customers of KU. The other municipal (clity of
Paris) is a partial requirements customer of KU. Each of these
parties presented arguments during the initial hearing In
additlon to those presented by the Commission staff.

The 25 MY of capacity involved in +the ftransaction would have
assoclated energy of only 1500 MWh per MW of capaclty per year
(17.1 percent avallability). A further restriction on the
energy Involved Is that the energy flow may not exceed 70 hours
per week per MY of capacity.

SEPA proposed that KU schedule the power Into the KU system at
such times as it chooses (subject to the foregolng availlability
constralnts) and freat the power as a system resource. KU, In
turn, was asked fto credlt Its monthly bills to the cities by the
amount of capacity and energy that could be received each month
by KU. This would be accomplished by deducting each city's
al located share of capacity from that city's monthly measured
actual demand and by reducing the actual monthly energy
consumption of each city by approximately one-twelfth of that
city's annual share of the energy allotment. The city of Paris
would recelve no demand credit, since at the time of the hearing
It was a partial requirements custamer paying no demand charge
to KU. SEPA would pay KU for transmission services provided.

I11.4.1 Distinction Between Wheel Ing and Other
Transmission Transactions
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[11.4.1.1 Disputed lIssues

A major question during the litigation of This case was whether
or not the proposed transmission transaction can be deflned as
wheeling. |f so, the Commission could require KU to provide
this service to SEPA. However, the statute giving such
authority to the Commission does not define the terms
"transmission services" and "wheel Ing." Questions at Issue in
defining wheeling in this case were:

1. Does the receipt and delivery of power by the wheeling
utility have +to be simultaneous +to be considered
wheel Ing?

2, Must power be transferred from one confrol area to another
control area, neither of which Is a part of the wheeling
utility's control area, to qual ify as wheel Ing?

3, Do the proposed contractual arrangements reflect payment
for transmission services or other types of services?

I111.4.1.2 Positions of the Parties

KU argued that transmission “tfransactions must involve
simultaneous recelpt and delivery of power to be defined as
wheel Ing and that the proposed tfransmission services did not
meet this criterfon. SEPA and cities took the position that
contract wheeling such as the proposed arrangement came within
the transmission services covered by PURPA, The Commission
staff, however, agreed with KU that the service sought by SEPA
did not constitute wheeling. Although the power might be
del Ivered by KU to the cltles simultaneocusly with receipt of the
power from SEPA, the character of the delivered power would not
be the same as that of the received power (a system resource)
under the proposed contractual arrangement.

The proposed transaction would not involve the fransfer of power
from one control area to another, each Independent of the
wheel Ing agency's control area, because the clties are all
located within KU's confrol area. However, as noted by staff, a
legal precedent in the Otter Tall declision did not require that
wheel Ing be from one control area to another.
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SEPA proposed a billling arrangement under which SEPA wouid pay
KU for transmission services provided and KU would glve credit
on its monthly bills to the clties by the amount of capacity and
energy that could be received each month by KU. The Commission
staff, In analysis of the +fransaction, concluded +that the
proposed crediting arrangement would be Inconsistent with a
wheelIng fransaction, because SEPA's proposal Implied a
difference between the type of power received and delivered. |t
presumed that the type of power belng dellvered to the clties
would be peaking power. However, because of the availability
limitations on the proposed transaction required by SEPA, KU
could not always use the power at the time of it+s system peak or
alter its generation construction plans because of the power.
Thus, the power received by KU would not be peaking power from
the standpoint of KU. The crediting arrangement belng proposed
by SEPA would be unrelated to the transmission service that
would be provided In a transaction involving only wheeiing. KU
would also be receiving power from SEPA during periods of
base~-load demand and then be required to furnish peak-]oad
capacity at times when SEPA would not be transmitting additlonal
power. KU, In effect, would be providing an inventory service
for a product that cannot be stored by adjusting its own rate of
capaclity utilization.

111.4.1.3 Judge's Recommendation

The administrative law judge found that the transaction proposed
by SEPA, Including the demand credit charges, did not quallfy as
a transmlssion service which would be subject to an order under
subsections 211(a) or (b} of the Federal Power Act. Although
SEPA was assigning 25 MW of power to the clties, there was an
estimated real izable benefit of only 5,233 KW In reducling peak
load requirements. The administrative law judge explained that
"capacity, other than that to supply either base load or full
requirements, cannot be transmitted to a customer not having
generation sufficlent to meet at least its remalning loads, and
the ability to meter those loads constantly." Thus the value of
the power SEPA transmitted was oniy a small fraction of the
value cialmed by SEPA and the cities. In effect, the Judge
decided that SEPA's proposal did not constitute a wheeling
arrangement because "the character of the delivered power was
not the same as the character of the received power."
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I11.4.2 PURPA Standards
111.4.2.1 Disputed lssue

Subsections 211(a) and (b) of the Federal Power Act provide
means through which applicants may seek an order requiring an
electric wutllity to provide +transmission services to the
appl Icant. Sections 211(a) and (c) specify a number of
standards that must be met by affirmative findings before the
Commission can issue a PURPA wheellng order. Among these
standards are that any wheelling ordered must provide derived
benefits "In the public Interest" and must reasonably preserve
existing competitive relationships. Iin addition, Section 212
spelis out certain negative +tests; that Is, the Commission
cannot issue an order unfess It finds that the order would not
result in certaln harmful effects. AT issue In this case is
whether these PURPA standards have been met.

111.4.2.2 Positions of the Partles

SEPA and the citles claimed that the fransaction would be "in
the public interest," because the transaction would Iimprove the
reliabll ity of electric service as a result of the increase in
KU's system resources by 25 MW. KU maintalned, however, that an
increase In reserve capacity would not necessarily mean an
increase In system rellability and that an additional reserve
margin may not be needed. Additlonal potential benefits under
Section 211 were argued by SEFA but disputed by KU.

KU also argued that existing competitive relationships would not
be preserved because KU would lose to SEPA 18 percent of the
power requirements and 6 percent of the energy requirements it
was supplying to the citles. The cities, on the other hand,
defined a much broader relevant market than just sales to the
citlies and argued that no significant change In KU's competitive
position would take place.

The Commission staff malntained that each of the required
findings (negative tests) could be met In thls case, Indicating
that the proposed tfransactlion was not shown by any part ‘o
"unreasonably Impair the reliability of any electric wutility
affected by the order."™ The discussion of these requirements,
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however, presupposes that the sought order meets the above
mentioned criteria of potential benefif.

111.4,2.3 Judge's Recommendation

The administrative law judge recommended that no order to compel
KU to provide the petitioned fransmission services be Issued.
He held that while it had been shown that the requirements of
Section 212 were satisfied, no showing had been made that the
other requirements were met. Therefore, even if the proposed
transaction were a proper subject for an order, SEPA's request
should stTill be denied.

1f1.,4.3 Commission Decision

The Commission rejected SEPA!'s wheel ing request on the grounds
that approval would not reasonably preserve existing competitive
relationships, as required by FPA Section 211(c)(1). The Intent
of Congress, according to the Commission, was that this section
protect a utility that Is requested to wheel against the loss of
sales to wholesale customers within Its service area to other
bulk power suppllers, The Commission made no findings as to
whether the other PURPA standards were met or whether the
proposed transaction constituted wheel ing.

111.5 Florida Power and Light Company, Docket Nos,
ER77-175 and ER78~19 (Phase 11, et al.)

These cases Involve a number of dockets in which wheellng
services, as well as other electric power services, supplled by
Florida Power and Light Company to certalin municipal utllitles
located in Florida were at issue. The wheeling services were to
be avallabie to the following four Interchange transactions:

1. Schedule TS, emergency service for perlods of no more than
72 hours;

2, Schedule TB, capacity and energy for periods of less than
12 months;

3. Schedule TC, energy exchange of short duration, e.g.,
economy energy; and
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4. Schedule TD, capacity and energy for periods of 12 to 36
months.

The initlal decislons were Issued on November 28, 1978, for
Docket No. ER77-175 and on July 24, 1980, for Docket No.
ER78-19. The major parties whose arguments wiil be dIscussed
below are Florida Power and Light Company (FP&L), selected
municipal utllities In Florida (citles), the Commission staff
(staff), and Florida Power Corporation (FPC).

111.5.1 Joint Transmission Rate
11.,5.1.1 Disputed Issue

If a wheel Ing customer requires wheel ing services from both FP&L
and FPC to effect a single transmission transaction, should a
single jJoint rate be establ ished rather than separate rates pald
to each wutility? In some cases for certaln cities, a
tfransaction requiring wheellng services from FP&L would also
require wheel Ing services by FPC.

i111.5.1.2 Positions of the Parties

The clties argued that FP&L and FPC should be required to file a
joint rate because:

1. From a physical/engineering standpoint the two utlilities
actually operate as a slingle entity when performing
wheel ing services Involving both systems;

2. The sum of the FP&L and FPC individual wheellng rates (as
calculated Independently) 1Iis in excess of the cost of
joint service; and

3, Payling two separate rates puts the clities at a competitive
disadvantage In competing with FP&L. The joint rate
proposed by the cities would be less than half the sum of
the two Individual rates.

FP&L and FPC argued that a joint rate was inappropriate, because
It wouid be non-compensatory, Illiegally subsidize jolnt-rate
customers, and discriminate agalnst thelr other wheeling and
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nonwheel ing customers. Staff, even though it did not object to
the principle of a joint rate, did not support the citles' joint
rate proposal, taking the position that the Commission-cannot

compel such a filing.
111.5.1.3 Commission Declislon

The Commission rejected the cities' joint rate proposal on the
grounds that:

1. It has no legal basis to compel such a rate unless the
indlvidual rates were unjustly or unreasonably high, a
showing which was not made in this case;

2. There was no showing of competitive disadvantage to the
cities; and

3. A joint rate would be discriminatory to other customers of
the wheeling utilities. :

[11.5.2 Transmission Rate Base
111.5.2.1 Disputed Issues

The following two Issues were in dispute regarding transmission
rate base:

1. Should certain specific transmission lines or other
facilities be excluded from transmission rate base when
determining rates for wheel Ing customers?

2. Shouid a certain portion of total fransmission plant be
excluded from +tfransmission rate base when determining
rates for wheeling customers?

111.5.2.2 Positions of the Partles

With respect to the flrst Issue, the citles argued in Docket No.
ER77-175 that ten 240 kv radial |Ines connecting certain FP&L
nuclear plants to the high voltage fransmission grid should be
el Iminated from the wheel ing rate base on the grounds that they
serve a production related function and that certain other |ines
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should be excluded because they were specifically assignable to
other customer classes. In Docket No. ER7B-19, et al., the
cities claimed that those facilities +that FP&L considers
transmission should be divided Into three categories: bulk power
supply, subtransmission, and production power supply. Then,
only those facilities used 1o provide interchange fransmission
service (the bulk power supply category) should be Included In
the transmlssion rate base. The other iwo categorles would not
be Included on the grounds that they are used to provide
transmission necessary for wholesale requirements or retall
power sales., The cities! proposal would have reduced FP&L's
estimated transmission rate base by about 45 percent.

Concerning the second issue, the clitles argued In Docket No.
ER78-19 that the bulk power transmission system performs three
functions: the transmission of power, the provision of
transmission reliablilty, and the provision of generation
rellability. Moreover, wheellng customers receiving firm
transmission should not have that portion of the system
performing a production reliability function Included in the
rate base, and wheeling customers recelving nonflrm service
should have those portions performing the production reliability
and transmission rellablility functions excluded from the rate
base. The citlies calculated that 50 percent of the transmission
system costs for firm customers and 77 percent for nonfirm
customers should be excluded from +the rate base. The same
general argument was made In Docket No. ER77-175. except that
the clities wanted to exclude only that portion of the system
related to the production reliability function (alleged to be 30
percent) from the rate base.

FP&L used a so called rolled-in approach for determining the
wheel ing rate base under which all the tfransmission facilities
were Included In the rate base except for two minor categories:

1. In both dockets, facilities operated at 69 kv, if there
were no present plans fto increase their operating vol tage,
and

2. In Docket No. ER78-19, facillties at generating plant

substations associated with stepping up volitages +To
transmission levels,
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FP&L based its case for a rolled-in rate base on the fact that
its transmission system is fully integrated and that the vast
majority of wheeling transactions are accomplished by
displacement. This means that wheeling transactions performed
by FP&L affect power flows on the entire transmission system.

FP&L excluded 69 kv |lnes because Its Interconnections wlth
wheel Ing customers are at voltages higher than 69 kv. The
voltage step-up facilities were excluded because these
facllities were not theoretically required +to provide
transmission only services.

Staff was Iin agreement with FP&L's general rolled-in approach,
but disagreed on the exclusion of 69 kv lines and step-up
transformers from the rate base. Staff argued that the 69 kv
lines serve a transmission function by Introducing FP&L power
Into the tfransmission grid, by providing primary power paths,
and by providing secondary power paths which add to system
rellabillty., Moreover, the step-up fransformers also provide a
transmission of power at higher voltage, which results In |ower
transmission |ine |osses.

111.5.2.3 Commisslon Decision

The Commission accepted FP&L's rolled-in approach, as modified
by the staff proposal to include additional facilities, such as
the 69 kv lines, that were excluded by FP&L. The Commission's
rationale for not excluding certain facilities totally from the
transmission rate base, as proposed by the clties, was that in
an Integrated +transmission system ali of these facilities are
involved to some extent in wheel ing transactions, and ther&fore
are properly Included in the wheeling rate base. Moreover, they
all properly come under the definition of "transmission
function™ contained in the NARUC Electric Utility Cost
Al location Manual. Several previous cases were cited as
precedent for thls longstanding Commission position.

The Commission also rejected the cities' proposal to
functional ize the bulk power +transmission system into +three
functions as being inconsistent with the rolled-in precedent.
In addition, I+ was held that this approach had the following
two intrinsic flaws:
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1. The cities used this approach to determine responsibility
for demand-related charges, whereas the refative
responsibilities of customers receiving firm or nonfirm
services are more properly addressed when an allocation of
demand responsibl| ity Is made.

2. |If one assigns a portion of the tfransmission system's
rel fabil ity function to generation, the corol lary
assignment must also be made. This would assign some
portion of FP&L's  production facilities to  the
transmission functlon, because the reserve capacity of
production faclllities provides an alternate source of
power In the event of a fransmission outage.

111.5.3 Save Harmless Clause
i11.5.3,1 Disputed lssue

Should the cities be required to Indemnify FP&L against all
clalms from the parties Involved In a transaction Involving
wheel ing by FP&L, even if the claim arises out of the company's
negl igence or wrongdoing? The save harmless clause proposed by
FP&L, which would grant blanket Indemnification to FP&L against
all claims, read as follows: "[The Customer] expressly agrees to
indemnify and save harmless and defend FP&L against all claims,
demands, costs or expenses arlsing out of providing the
transmission service, including, wlithout |Imitation, claims or
demands asserted by [parties to the Interchange agreement or any
third party] In connection with the del Ivery of power to FPAL
for [the Customer's] account."

111.5.3.2 Positions of the Partles

The clties did not oppose the Inclusion of some form of save
harmless clause but objected to the proposed |anguage of FPAL
because they belleved the company should be responsible for
claims arising out of +the company's own negligence and
wrongdoing. Staff did not object to the citles! position. FP&L
claimed that blanket Indemnification is necessary because the
company has no control over the buyer and seller of Interchange
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power, and it might otherwise be held lIlable for any breakdown
In arrangements between those parties.

111.5.3.3 Commission Decision

The Commission accepted the cities' argument, stating that there
was no justification for FP&L's proposal and that the clause
belng required by the Commission would in no way subject FP&L to
liability for actions by the buyer or seller of the interchange
power.

1 11.5.4 Reactive Power Clause

111.5.4.1 Disputed issue

Should a power factor clause specify a specliflc, rather than

vague, power factor below which there wlll be a penalty, and
should the exact nature of +the penalty be specifled? The
following reactive power clause was proposed by FP&L: "[The
Transmission Servlice Customer] shall be responsible for the

supply of reactive power (MVAR) required on Its own system and
shall be responsible for the supply of reactive power required
to maintaln +the power factor of +the power delivered +to
[Customer] as near unity as practical.”

I111.5.4.2 Positions of the Parties

Staff objected to FP&L's proposed clause because it was vague as
to what decrease in the power factor below unity (1.0) would
violate the contract and what penaity there would be for a
violation. Moreover, requiring a unity power factor of wheelIng
customers would force those customers to subsidize transmission
losses Incurred by FP&L In providing service to wholesale and
retail custamers that were not required to maintain a unity
power factor. Both staff and cities supported a proposal that
would require wheeling customers to malntain a power factor
equal to FP&L's average transmission system power factor.

FP&L supported Its proposal by stating that a high power factor
increases its ability to +transfer power and that supplying
reactlve power costs the customer less than taking power at a
lower power figure. They also argued that the term "average
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tfransmission system power factor™ is without meaning and that
other customers would be subsidized because FP&L, Itself,
attempts to stay as close to wunity as possible by using
capacitors.

1H1.5.4.3 Commission Declsion

The Commission stated that both of +the above proposals were
flawed due to a lack of specificlty and that nelther one could
be unconditlonally approved. It was decided to allow FPAL's
proposed clause to remalin in the wheel ing agreements but make it
subject to the condition that FP&L make a section 205 flling
with the Commission If and when It decides to Invoke the
provision.

111,5.5 Firm vs, Nonfirm Service and Responsibil Ity
for Demand Costs

111.,5.5.1 Disputed lIssues

Two issues of dispute related to the question of demand cost
al location were:

1. What constitutes firm wheeling service?

2. Should nonflrm wheeling customers be allocated any demand
costs?

FP&L's wheel Ing service Is offered on an "if and when available"
basis In the sense that they can refuse to wheel at the time a
request is made if there is Insufficlent ftransmission capacity.
However, once a commitiment [s made to wheel for a certain perlod
of time, the service s not Interruptible, except for |imited
purposes, such as rellabillty or circumstances beyond the
control of FP&L.

111.5.5.2 Positions of the Parties

FP&L maintalned that all four of the wheeling services being
offered were firm because once Inlitlated +they <cannot be
interrupted (except for |imited purposes) during the period they
are provided and that the services are properly allocated a

portion of demand-related costs.
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The clities and staff argued that the TA and TC wheelling
servicas, which are provided only for short periods of time,
should not be considered firm and al located demand costs because
FP&L can forecast accurately enough to refuse to provide service
If there Is .likely tTo be a capacity shortfall during peak
periods; thus, the company could avoid any new capaclty costs
assoclated with these services. Staff also argued that the same
rationale should apply for TB wheelling service of one week or
less.

111.5.5.3 Commission Declislon

The Commisslon decided that none of the four wheel ing services
offered by FP&L, Including the longer term TD service, could be
categorized as flrm service, because the company can refuse
service at the *time of a request; +thus, customers have no
assurance that they can receive service, However, even though
the services were considered nonfirm, [t was decided that [t was
equltable to allocate a portion of FP&L's demand costs to all
four services. Thls was because the services do in a sense
become flirm once they are undertaken, and no matter how short
the time perliod, FP&L Is committed to using its transmission
system for wheel Ing for that duration,

111.5.6 Method of Demand Cost Allocation
111.5.6.1 Disputed Issue

A third issue reiated to demand cost allocation was what method
of demand cost allocation should be used.

111.5.6.2 Positions of the Parties

Cities advocated the use of a single coincident peak demand cost
al location methodology because +they bellieved that the FP&L
transmission {oad was very seasonal In nature; thus, use of an
average of 12 monthly peaks methodoiogy would artifically
Inflate the cost of wheeling. Also, the citles contended that
their methodoiogy would encourage off-peak wuse of FP&l's
transmission facilitles.
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FP&L proposed allocation on the basis of an average of 12
monthly coincident peaks because +this method provided for
synchronization of rolled-in transmission costs and the demands
placed on the transmission facilities during the same period.
Moreover, FP&L believed that its load was sufficiently stable
throughout the year to justify the use of this methodology,
pointing out that the average monthly and lowest monthly demands
during the tfest period were 88 percent and 77 percent
respectively of the annual maximum demand.

Staff argued for the use of an average of FP&L's updated 12
monthly generatlion peaks (a noncolncident approach), adjusted
for known transmission load. This was thought to be superior to
FP&L's approach because of +the dIifficulty of estimating
transmission load, which would be required In the coincident
peak approaches, and because of the additional accuracy real Ized
by including known transmission load.

111.5.6.3 Conmission Decision

The Commission decided to accept the staff's proposal. They
reasoned that the wuse of elther of +the coincident peak
approaches advocated by the clties and FP&L was Impossible
because of FP&L's TInabllity to accurately estimate wheeling
demand. Moreover, the use of a 12-monthly peak approach was
considered justifled by the relative stability of FP&L's load,
and staff's addition of known wheel ing transactions was thought
to more accurately reflect total actual use of the transmission
system and cost responsibility.

111.6 Pacific Gas and Electric Company, Docket No.
ER76-532 °

This case involved the determination of the rate Pacific Gas and
Electric Company (PG&E) should charge to wheel power for the
Central Valley Project (CVP). The contract signed by PG&E and
CVP In 1967 provided that rate disputes would be referred to the
Federal Power Commission (now +the Federal Energy Regulatory
Commisslion) for resolution. PG&E filed for an Increase In the
wheeling rate from one mlill per kWh to 1.7 mills per kWh In
1976, a rate that CVP felt was too high under the "fair and
equitable" provision of the contract. Other agencies which
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filed briefs for the Initial hearing included +he Northern
Cal ifornia Power Agency (NCPA), the Arvin-Edison Water Storage
District, the Department of the Navy, the Depariment of Energy
(which succeeded the Secretary of +the Interior), and the
Commission staff.

The Initial decision was issued on June 17, 1981, for Docket No.
ER76-532. The Commission's opinion (Opinion 143) was Issued
August 16, 1982. Although the appropriate value of PG&E's cost
of capital was a major point of contention in this case, the
foilowing summary will not address this controversy. This
discussion focuses only on those Issues which specifically
relate to wheelling. The Initial hearing and the Commission
order both examined the choice of the most appropriate method
for determining the transmission wheel ing rate. There were a
serles of subissues which arose In choosing the method, and
these are discussed below.

I11.6.1 Deita Method Versus Cost of Service Methods
111.6.1.1 Disputed Issue

Should the wheeling rate have been based on DOE's Delta method,
which Is a fixed-formuia calculation based on cost increases
over the past flve years, or on a detalled study of the cost of
service? The Delta method would have required an estimation of
the percentage Increases in PGRE's costs of providing CVP with
wheelling services between 1971 . and 1976. Thls percentage would
then be used to increase the previous rate of one mill per kWh
to determine +the new rate. CVP and DOE calculated that this
procedure wouid result In a wheeling rate of 1.2 mills per kWh,

111.6.1.2 Poslitions of the Partles

In the Initial hearing, CVP and DOE supported the Delta method
as a procedure which would satisfy the contract's provision that
the rates be "falr and equitable.” Under DOE's interpretation
of the PG&E-CVP contract's intent, the rate should reflect not
PGAE's cost of service but the government's avoided cost of
construction. DOE argued that the Deita method was a way to
make those calculations. According to DOE, the Commission must
look at this case as a contract dispute rather than a tfyplcal
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rate case which would appropriately be governed by the
traditional cost of service approach. The staff argued that the
cost of service methodology should be employed In accordance
wlth customary Commission practices.

I111.6.1.3 ComnmIssion Decision

The Commission affirmed the argument of the administrative law
judge in the Initial decision that the use of the Deita method
In this case was Inappropriate, |If the parties to the contract
had intended the use of a specific "formulaic rate making
method," It would have been Included in the language of the
contract. But Articie 32 indicates that the agreement speciflied
a more flexible approach which would consider the impact of
various factors on cost. Therefore, the cost of service method
should be applied.

I11t.6.2 Combined Versus Separate System Costing
I1.6.2.1 Disputed Issue

Should the “transmlssion system costs be calculated by
considering the PGA&E and CVP faclllities as a single, comblined
system or should the transmission costs of PGSE be calculated
separately, with appropriate credits being given to CVP on the
facilities used by PGAE? This issue reflects the unique nature
of the relationship between the PGAE and CVP facilitles. There
are a number of direct and Indirect Interconnections between the
two systems In northern California. |t has been common practice
for power purchased or generated by PG&E to flow over the entire
PG&E-CVP transmission system, comminglling with CVP electricity.
PG&E has the responsibl ity of dispatching both Its own and CVP
power over the combined system.

111.6.2.2 Positlons of the Parties

NCPA and the Commission's staff both argued that the combined
system method was the most appropriate approach In this case.
After determining the combined system cost, +they advocated
al locating that cost to PGAE and CVP based on thelr respective
use of the transmission system. Staff and NCPA belleved that
this approach was the best way to account for the fact that the
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transmission systems were operated in an Iintegrated manner.
Such an approach would also insure that CVP wouid not In effect
be charged for PG&E's use of Iits own transmission |ines.

PGAE and CVP opposed the Implementation of the single~system
viewpoint. PG&E based its argument on two factors., First, the
two systems were not bullt to operate as a single entity. There
were redundancies In the system which would not have been built
1f the transmission |ines were planned as one system. Secondly,
PGRE could operate independently of the CVP system without a
dramatic loss of reliability. PG&E argued that its use of the
CVP system did not provide any materlal beneflts. CVP based Its
argument against the combined system method by pointing out that
the two systems are separate, if Interdependent, in the |anguage
of the contract. PG&E was not glven the right to use CVP's
lTnes. If PGAE did happen to use CVP's transmlission facillities,
this action was to be interpreted as an "Inadvertent flow™ not
subject to compensation.

111.6.2.3 Conmission Decision

The Commission agreed with the administrative law judge's
argument that the wheeling rate should be determined using the
traditional cost of service analysis, with credits being given
to CVP based on the system'’s Integration. In the Initlal
decision, the ALJ polinted out that the combined system method
would resuit In the customers of PG&E paying higher transmission
rates and, In effect, providing a subsidy to the customers of
CYP. The judge affirmed PG&E's arguments that although the two
systems were Interrelated and coordinated In operations,
construction planning was Iindependent, and PG&E could operate
without the CVP facilities (although CVP could not operate
Independently of PGAE),

111.6.3 Calculation of Credits

111.6.3.1 Disputed Issues

Given +the adoption of PG&E's cost-less-credit method for
calculating the appropriate wheeling rate, the parties were not

in agreement over what constituted an appropriate credit. The
Initial declision included a discussion of a list of
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credit-calculation options, Including the functlonalization of
transmlssion costs, Incorporation of PG&E's underground lines to
San Franclsco In the transmission rate base, revenue credits,
the use  of actual net flows for allocating costs,
synchronization of interest expense, a generatlion-tle equivalent
credit, and tax adjustments. The Commission simplified the
credit Issue Into an examination of the four credit proposals
made by PGA&E:

1. A 100 percent credit for generation taps constructed fo
bring the wheeled load from CVP to PG&E (estimated value
of $1.85 milllon of depreciated capltal).

2. A 49.9 percent credit (where 49.9 percent is the share of
the total kWh of power generated by CVP which Is wheeled)
for the connections at the powerhouses located at Spring
Creek, J.F. Carr, and Trinity (estimated value of §1.98
million of deprecliated capitail.

3. A 100 percent credit for possible future use of CVP's
"Eastside" |line (estimated value of $3.07 milllon).

4, A 5 percent credit for all of CVP's “Transmission
facilities reflecting the intangible reliability benefits
accruing to PG&E and not accounted for in tThe other
al locations (amounting to an estimated $1.5 million).

111.6.3.2 Positions of the Parties

PG4E argued that the cost of generation Ties should not be
charged to wheeled loads. Therefore, PG&E proposed that credits
(1) and (2) be established to adjust for this cost element.
CvP, however, argued that a credit was not the best way to
handle this Issue., Counsel for CVP presented an alternative
approach in whilch the generation ties would be removed from the
transmission rate base,

In testimony recorded after the original fIllng, PG&E argued
that credit (3) should be abandoned because anticipated load
growth dld not materialize. PG&E did not have plans to use the
"Eastside" line until well Into the 1980s. Therefore, PG&E
shoultd not be required to give a credit for faclllities not
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actually used. This argument was not rebutted by CVP. PG&E
also presented arguments to the effect that since the CVP
transmission facilities were not required for the smooth
operation of the PG&E system, there should be no credit for
CVP!'s possible enhancement of system reliability.

111.6.,3.3 Commission Decision

The Commission affirmed the initial decision ruling to adopt
credits (1) and (2)., The administrative law judge observed that
since CVP's argument by counsel did not constitute sufficlent
evidence for the proposal to exclude the generation ties from
the rate base, the credit procedure proposed by PG&E shouid be
adopted. The Commission agreed that the "Eastside" credit was
no longer appropriate. However, the Commission ruled that the
reliability credit should be adopted. The Commission felt that
despite PGAE's studies to the contrary, the PG&E system received
an intangible benefit from its {inkage with the CVP system.

Other credits that had been proposed by the parties Invoived in
the proceedings were rejected by the Commission, supporting the
arguments made In the Initial decislon.

I11.6.4 Rate Design
i11.6.4.1 Disputed Issue

Should rates be based on an energy charge (mills/kWh) or a
demand charge (cents/kW)?

111.6.4,2 Positlons of the Parties

The Commission staff suggested that the wheelling rate be changed
to a cents/kW rate because the costs of wheel ing are dependent
upon maximum load factors. Costs are therefore more
appropriately estimated on a demand allocation basis. Staff
also contended that the switch to the kW-based rates need not
alter revenues. PG&E and CVP both argued for a continuation of
the energy charge. PG&E presented evidence that the kWh-based
method aliowed for a more accurate reflection of the cost of
service.
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{11.6.4.3 Conmission Decision

The administrative law judge ruled that the wheel ing rate should
continue to be formulated In terms of an energy charge. The
parties had agreed to the kWh~based rate Iin +the original
contract and had been using such a rate for nearly 30 years.
The ALJ felt that the staff's argument for changing to the
demand rate was unconvincing., The Commission concurred.

I11.7 Limlts for Percentage Adders In Electric
Rates for Transmission Services, Order 84, Docket No. RM79-29

Questions concerning escalating energy costs and falrness In the
use of percentage adders were rajised following the economic
upheaval created by the oll embargo and a coal strike In the
1970s. Percentage adders were I[ncremental charges tacked on to
the purchase price of power. The Federal Energy Regulatory
Commission (Commlssion) coal strike report In 1979 showed how
Yadded charges may be compounded several times In a single
interchange transaction without regard to the actual internal

Incremental costs Incurred by each intervening uTIIITy."1

The Commission issued a Notice of Proposed Rulemaking on Aprii
4, 1979, to establish |Imits for all percentage adders In
electric rate schedules. The Commission recelved comments In
the rulemaking process from 90 public utilities and
cooperatives, six power pools, 16 municipai, state, and federal
entitles, and tThree +rade assoclations, Sixteen commenters,
including the Commission staff, appeared before the Commission
In hearings on June 4, 1979, The final rule was Issued In Order
No. 84 on May 7, 1980,

The Commission's rule requires that revenues be limited to one
mill per kilowatt-hour or less In percentage adders which are
part of rate schedules used In the "fransmission or third party
resale of electric power." A percentage adder s defined as: "a

1. Report of the Deslgnated Officer, .Investigation .nto
Xholesale Power Transactlons During Time of Fuel lnadequacles,
March 19, 1979 (Docket No. ER78-367). The dliscussion of adders
is found on pages 11-14 and Appendix !, pages 7-13.
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rate component that recovers revenues computed wholly or in part
as a percentage of the price of purchased power paid by a
transmitting utillty for power generated by another utiiity."
The rule also requires "submittal of cost Information to support
the |Imits that are establ ished for percentage adders used by a
transmitting utility."™ |If the utllity's percentage adders are
| Imited to one mill per kilowatt-hour or less, cost Information
Is not required. The comments and the issues discussed [n the
final rule are summarized below.

111.7.1 Authority of the Commission fo EstabiIsh
Rates

H1.7,1,1 Disputed Issue

Does the Commission have the authority wunder exlIsting
legislation to establish rates by rulemaking procedures?

111.7.1.2 Positions of the Parties

Potomac Electric :Power Company (PEPCD) and other commenters
chal lenged the authority of the Commission to establ Ish rates by
rulemaking procedures as proposed. PEPCO argued that Section
403(c) of the Department of Energy Organization Act (DOE Act)
dld not give the Commission greater authority than that
authorized by the Federal Power Act and, therefore, the
Commission did not have the authority fto Issue a rule on rates.
The Commission staff replied that the Commission may exercise

"its discretion to establish just and reasonable rates by rule®
under both the DOE Act and the Federal Power Act.

111.7.1.3 CommIssion Rul ing

The Commission agreed with the staff that the DOE Act did
establ ish a procedure whereby the Commission may decide on the
"justness and reasonableness of rates on a generic basls,
Independently of strictly adjudicatory proceedings." The
Commission's oplinion was that rulemaking Is an appropriate tool
when a feature common to the entire Industry Is found to lead to
undesirablie effects.
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i11.7.2 Use of Adders for Cost Recovery
111.7.2.1 Disputed Issue

What purposes are served and what costs should be recovered by
the use of percentage adders in rate schedules?

111.7,2.2 Positions of the Parties

The Commission's prelliminary positlon In the hearing was that
the use of percentage adders In electric rates should be
strictly limited to recovery of incremental costs that are
elther too dlifflicult or too expensive to quantify. Adders were
not designed for the recovery of fixed costs or a return on
investment.

The commenters, on the other hand, described the utilities' use
of percentage adders as ‘'compensation for fixed costs,
Incremental costs, risks taken by the generating utility, or
error In the estimation of costs." Several commenters viewed
percentage adders as an "incentive to engage In Iinterchange
fransactions" or some form of compensation beyond those costs
that are fully al located.

11i.7.2.3 Commission Rullng

The Commission ruled that the use of percentage adders based
solely on the purchased power price cannot be cost justified.
The Commission accepted the fact that a |imit of one mill per
kilowatt-hour can '"usually be cost justified." Therefore, the
final rule permits the use of percentage adders up to this |imit
without cost justification. Percentage adders In excess of the
limit are permitted subject to adequate cost justification.

I11.7.3 Scope of the Rule
I11.7.3.1 Disputed lssue

Should the rule apply to both generating and transmission
utilities?
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1H1.7.3.2 Posltions of the Parties

The proposed rule would have established |IImits for all
percentage adders In electric rate schedules. Several of the
commenters suggested tThat the rule might appropriately be
applied to ftfransmission utilities. This would, they argued,
"reduce unreasonable costs to the purchasing utility."

11.7.3.3 Commission Rul Ing

The Commission concluded that the flnal rule applles to those
utilities involved In the "transmission or third party resale of
electric power."™ The Commission's ruling was predicated on the
recognized "functional diffliculties ralsed by the use of adders
by transmitfters In multiple, as opposed to Dbilateral,
Interchange transactions." The Commission asserted that it will
continue to study the use of percentage adders by generating
utilitles.
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Appendix 1V

Institutional Aspects of Wheel Ing Arrangements

Special Institutional aspects of the relationship between
utilities, can have Influences on the appropriateness of the
terms and conditions In the wheel ing arrangements. It will be
argued In thls appendix, however, that these I[nstitutional
aspects are minor with perhaps the exception of centrally
dispatched power pools. All other institutional aspects can be
considered minor varliations of normal relationships between
utilities. The different institutions that will be discussed in
this appendix are: (1) power pools; (2) holding companies; and,
(3) federal marketing agencles.

iV.1 Power Pools

There are baslically three types of power pools. The first type
Is composed of closely coordinated power pools In  which
generation Is centrally dispatched and planning Is determined by
a central body. This means that all decisions as to power
production is controlied by the pool. The actual generating
plants are operated by the individual utllities but decisions as
to how much and when those plants produce power are controlled
by the pool. Centralized dispatching means that the |owest cost
plants are operating and the cost of power production In the
area [s minimlized. Relfablllty Is also increased since power
generation 1Is not centralized In a few plants. Final ty,
coordinated pianning ensures that the most efficient plants are
built in a reglion. at the appropriate time. The pools in the
Northeast, such as NEPOOL, NYPOOL, and +the PJIM Pool are
representative of this type.

The second type of power pool are moderately coordinated power
pool s, This +type has a brokerage system +to determine
generation, and performs some centralized planning. In this
type of systems offers to buy and sel| power are received by
participating wutilities, wusually  hourly, and matches are
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performed for power exchanges based on some agreed upon
formula. Most of the advantages of a closely coordinated pool
can be captured by such systems. The Florida Power Pool Is an
example of this type.

The final type is composed of |ocosely coordinated power pools,
which have varlous methods of determining power exchanges and
perform some centrallzed planning. How well tThey approach
achleving the advantages obtalned by closely coordinated pools,
depend on thelr degree of coordination.

The stated objectives of all pool types is to minimize power
production costs through the use of bulk power fransfers.,
Therefore, they are consistent with the reasons given for the
promotion of wheeling by utilities,

The wheel ing arrangements of power pools, studied in Appendices
Il and 11, are simllar to those between other utilities with the
exception of compensation methods, and notification requirements
in central ly dispatched pools. The compensation methods used in
some centrally dispatched pools are radlically different from
other wheeling arrangements. NEPOOL does not charge for
wheel Ing services for economy power sales, and, until recently
PJM did not charge for wheeling services for any type of power
sales. NYPOOL, rather than charging for the service, gives 9.2
percent of the pool's savings to bulk transmission |ine owners.
For all of these pools, the price mechanism or costs do not
influence declsions on wheel ing services.

This situation may lead some to allege that wlthout the price
mechanism +too much wheellng services are being demanded and
without cost based rates too IIttle or too much wheeling
services are belng supplied dependent on the degree of
compensation for transmission services. However, the indlvidual
utilitles do not make decisions on wheeling services, but
rather, the power pool through thelr decisions on power
generation and capacity planning. The costs of transmission
should be and are considered, therefore, In the pool!'s cost
minimizing decislon process.

Another problem is the vast amount of wheel Ing transactions that
are made in highly central ized pools. It may be difficuit to
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quanltify the costs Involved in all the wheeling transactions
that may occur. In conclusion, in the case of power pools, the
compensation methods may be justifled.

The second major difference between power pool wheeling
arrangements and other arrangements is 1in +the notification
areas, Usually, notification requlirements state +that normal
dispatching procedures are to be used. In centrallized pools,
all power flows are controlled by the pool Itself, so
notifications usually are not necessary.

V.2 Holding Companigs

A number of utllities in the United States are organized Iinto
holding companles. A utility holding company Is a company where
one overall umbrella company controls a number of other
companies, sometimes referred to as operating companies. The
umbrel la company usually does not sell power directly to retall

customers but s responsible for  overall management,
Joint-coordination, and planning for all of +the operating
companies. In some cases, all power production Is the

responsibll ity of one subsidiary while retail power sales may be
the responsibillty of the other subsidiaries. Usually, the
operating companies are organized on the basis of the state In
which they are located. For example, If a company is operating
In three states, [Tt may form operating subsidiaries In each of
the three states. Since regulation of retail sales of Investor
owned utillties Is at the state level, regulation Is made much
easier under this type of organization.

Holding companies are similar to power pools In that generation
and capaclity planning are centrallized In the company. The
individual subsidiaries usually do not have authorlty in these
decisions. Therefore, they are not influenced by charges for
wheel Ing services. The costs of fransmission, therefore., should
be considered at the level that decisions are made, that Is, at
the holding company level.
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V.3 Federal Marketing Agencies

Federali Marketing Agencies are Identified and their wheelling
arrangements described in Appendix | of this report. There Is
little dlfference between thelr wheelIng arrangements and those
of others with the exception of the higher Iincidence of tariffs
and simpler rate schedules, In contrast to Investor owned
utilities, there Is Jittle regulation of the Agencies. Their
wheel ing arrangements only have to be in the "public Intferest",
that Is, they have to return the public's Iinvestment. No
compel | Ing reason was found “That +there should be special
differences between the Marketing Agencies! wheel Ing
arrangements and those of other entities.
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