II1.

DETERMINATIONS ON RATEMAKING STANDARDS
STANDARD 1 -~ COST OF SERVICE

" 'Standard Under Consideration

Cost of Service - Rates charged for providing electric service

toe each class of electric consumers shall be designed, to the
maximum extent practicable, to reflect the cost of providing

electric service to such class.

Observations and Findings

Consideration of this standard has been made in light of the
principles set out in section 115(a) of PURPA that the costs
of providing electric service to each class of electrie
consumers shall, to the maximum extent practicable, be
determined on the basis of methods which shall permit ’
identification of differences in cost-incurrence attributable
to (1) daily and seasonal time of use and, (2) differences

in customer, demand, and energy components of cost. Sectipn
115(a) further provides that entities prescribing such methods
shall take into. account the extent to which total costs are
likely to change if (a) additional capacity is added to meet
peak demand relative to base demand and (b) additional
kilowatthours of electric energy are delivered to electric

consumers. These costs are generally referred to as marginal

costs, as contrasted with average or embedded cgsts.
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Standard 1, Cost-of-Service, was practically uniformly
supported in the Record. There was, however, considerable
difference of opinion as to whether fully allocated averége
embedded (accounting), or marginal costs should be used for

rate design. TVA has had experience with both methodologies.'

Marginal cost pricing is now being advocated by some to achieve
economic efficiency or efficient allocation of society's
resources. According to economic theory, efficient utilizatioﬂ
of resources is achieved when price, which represents society's
value of the last unit consumed, exactly equals marginal cost, |
the opportunity cost or the value of the resources used.in

producing that unit.

Major problems are encountéred, however, in applying marginal cost
priecing tb the current situation, One major practical proﬁlem is
that pricing all sales of electricity at marginal cost will result
in revenues which do not match the revenue requirement needed to
meet the embedded costs incurred by the electric system. In fact
the long-run marginal costs do not match the embedded costs, thus
£oo much money would be collected using a pure marginal cost rate,
contrary to the TVA Act requirement that rates be kept as low as
feasible, One approach would be to charge the higher marginal costs
to consumers who are more likely to respond by changing conéumption
and reduce rates below ﬁarginal costs to consumers who are unable or

unwilling to change their consumption, whatever the price, This



method would be difficult to apply, however, because it requires
more detailed information on demand elasticities than can now be

obtained.

Another method suggested would be to use marginal costs and

then redﬁce the rate components in each c¢lass enough to meet

the revenue requirement. Although more practiecally appealiﬁg,

it is not clear that such rates would promote more efficient

use of electricity. There would be a loss in the accuracy

of the price signal from rates developed by this method,
especiélly where they do not reflect different costé for | i
different times of use and when consumers are billed only on

~ a kWh basis.

Because of these problems associated with marginal cost prieing,
marginal costs should not be the basis for determining TVA's

revenue requirements, Averége embedded costs w;re generally
endorsed for determining TVA's total revenue requirements and they
are more in keeping with the requirements of the TVA Act. Moreover,
it is believed to be appropriate to continue to use average embedded
costs for determining revenue requirements for each class of
service. Although some participants argued that the revenue
problems withrmarginal costs could be overcome by various kinds of

special adjustments, such an approach could lead to disruptive

swings in revenue requirements for the various classes.
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Marginal costs are, however, an appropriate tool in designing rates
in keeping with TVA's traditional use of marginal costs to shape the
design of.ratés to properly reflect cost conditions even though
revenue requirements for each clas=s of service should be detérmined
by average embedded costs. Some questioned whether it is
appropriate to use marginal costs in retail rate design if they are
not employed in setting class revenue requirements, but there is no
reason not td do so. Marginal costs, in this context, are merely a-r
tool in better designing a rate in accordance with the actual &osts
_particular consumers impose upon the system given a particular
revenue requirement., Such rates will not only be equitable but will
serve to encourage consumers to take actions contributing to
efficient use of electric power facilities and resources in the TVA

region.

Both long-run and short-run marginal costs should be considered in
order to gain a full understanding of the current and future
capacity situation and how costs are likely %o change in the
future. The decision on whether to reflect short- or loﬁg-fun
marginal costs through rates may vary depending on the particular
cost and capacity circumstances. Studies and refinements of
marginal costing techniques should be continued in developing

methods most appropriate for the TVA system.

When the change in total cost associated with producing one

more unit of electricity is considered in rate design on a



time-differentiated basis, system benefits may be realized

even if rates do not precisely track these costs due to a
predetermined revenue réquirement. Reflecting the differences
in costs between peak and offpeak hours is important. Short-
run marginal costs seem particularly appropriate from a
practical point of view for designing time-of-day rates because
they reflect the cost of producing additional energy at various

times of the day.

It is recognized that it is possaible to design time-of-day rates
utilizing only average embedded éosts. However,'time-of-d;y rates
reflecting average embedded costs do not as accurately signal to the
consumer the cost consequences for the electric system of his
consumption decisions as do such rates based on marginal costs.r
Moreover, the Record indicates that rates based on short-run
marginal costs should ensure that incremental changes in system
revenues more closely track incremental changes in costs. In
addition, time-of-day rates reflecting marginal costs are
appropriate for use in conjunction with cogeneration, load

management, and other types of dispersed power production.

In summary, embedded costs should be continued as the basis
for determining class revenue requirements. However, marginal

costs are an appropriate tool to be used in the design of

__retail rates, The proper combination of both types of costs

‘should lead to more efficient utilization of electric power
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facilities and resources, conservation of energy, and equitable
rates by reflecting, through the rate structure, the costs

being imposed on the TVA system.

Several advocates of marginal costs believe a major problem with
basing class revenue responsibilities on average embedded cost
determinations is TVA's use of the single annual coincident peak
method as the basis for allocating virtually ali embedded fixed
costs, especially in view of the capital intensive nature of TVA's
nuclear plants and the cost of money to finance them. Tﬁis method
assumes that capacity is built to meet the t-hbur single annual peak
loadland, therefore, the cost of this capacity is allocated basedron
each consumer group's contribution to this peak. It was argued that
this method ignores the fact that a high cost baseload plant such as
those now being constructed on the TVA system is built not only to
provide peak capacity but also to provide energy for periods of long

duration. .

Baseload plants with high capital costs aﬁd low energy costg will
only be built if load conditions are such that the plarit can be run
continuously. Thus, baseload plants are built when additional load
growth is projected to have a high load factor. If additional
capacity is needed for only a short duration around the system peak,
then a peaking type unit with lower fixed costs would be added. On.
the TVA system, which is adding capital intensive baseload nuclear

plants, it was argued that too much of the capital costs is being



allocated through the coincident peak demand allocator to those
groups that are not necessarily causing TVA to ihcur such costs.
Some, although not all, marginal cost methodolqgies take inﬁo

consideration that the capital costs of baseload plants are not

entirely capacity related, but are also energy related,

Historically, TVA has allocated most of the embedded fixed costs of
generation and transmission on the basis of class contribution to
the one hour annual winter peak since TVA has been a winter peaking
system. Becéuse the residential load is greatest at the time of the
system winter peak, the coincident peak method allocates a greater

portion of fixed costs to the residential class than other methods.

In recent years, however, TVA's summer peak load has been growing at
a rate faster than, and is now approaching, the winter peak load.
Projections indicate that the summer load may equal or surpass the
winter load within the next few years. When winter and summer peaks
are of similar magnitude, allocating class demand reéponsibility

according to a single annual peak becomes less appropriate.

One relatively well known alternate methodology that was suggested
to allocate embedded fixed costs is the average and excesas method.
This method allocates a portion of embedded fixed costs based on the
energy requirements of.each elass and a portion of the costs based
on the class demands. Thus, the average and excess method
recognizes that baselpad plants were built to provide both capacity

and energy requirements,
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Another recognized option would be to move to the average summer and
winter coincident peak allocation method, which takes account of the
fact that capacity is not installed solely to meet the annual peak
but that other months may contribute to capacity requirements.

Under this approach there is an averaging of the demand
responsibility of the classes between the two seasonal peaks. For a
system such as TVA's, which because of changing conditions now
anticipates two comparable sharply defined seasonal peaks, the”
average summer and winter coincident peak method appears most
appropriaté and should be implemented by 1982. In a related mathr,
some argued that the single annual coincident peak method also
incorrectly allocates the interest on Construction Work in Progress
{CWIP) amdng customer classes. The method used in allocating all
other fixed costs is the most appropriate method for allocating

interest on CWIP among the consumer groups.

Allocation of these embedded costs by time-of-day was also
recommended by some as a way to more equiﬁably allocate fixed

costs., Insuffiecient analysis is available at this time to fully
evaluate such an approach, which would be a considerable departure
from TVA's historical treatment of demand allocation. TVA will
continue to investigate this and other approaches to cost allocation

in order to determine which is most appropriate.



Several questioned whether the Chattanooga Load Research data
- should be used for determining consumer load characteristies
for the entire TVA system. TVA presently has underway an
expanded load reseérch program that will provide substantial
additional data on system loads. When this program is fully
implemented, TVA's load reseafch data base will consist of
over 4,000 points on several widely dispersed distribution
systems. Until the program is operational, the Chattanooga
data, interpreted by appropriate weighting techniques, provide;
the best information available on consumer load patterns.

fhe Record indicates that under the present rate structures
there have been significant disparities in the level of margin
being received from the several service classifications. This
has been the cumulative effect of the frequent adjustments

to the rates for fuel and other cost increases that have
oceourred since the last rate structure change in 1977. The
Record supports a return to a more uniform level of return

from the several =mervice classifications.

Such a move, however, should take into consideration any cost
differences caused by variations in the supplier's risk in providing
service. It has been suggested, however, that other methods exist
for haﬂdling risk for industrial consumers including demand
ratchets, minimum bills, and contract provisions. These additional
factors will be considered in any evaluation of risk in moving

toward more equitable margin levels.
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The application of this standard will enable TVA to adhere to the
practice of having rates reflect costs of service. TVA, however,
under PURPA is required to determine, after an evidentiary hearing,

whether a lifeline rate (a rate which provides certain service at

" less than cost) should be implemented for residential consumers. As

discussed herein, TVA believes that rates reflecting cost of service
and designed to encourage conservation are the most effecfiye at
helping to achieve the desired purposes. Unless the hearing on
lifeline rates reveals something different, TVA on the 5asis of
existing information does not believe that aa.a matter of policy }t
would be desirable on the TVA system to disregard costs and use

lifeline rates. The determination on this matter must, of course,

be made following the required hearing.
Determination
It is appropriate to implement the standard.

In implementing the standard, TVA will from time to time
prepare fully allocated average embedded and marginal cost-of-
service studies. The results of the fully allocated average
embedded cost studies will be used in helping to determine

the amount of revenues to be collected from each consumer class
as well as being a factor in éstablishing rates pursuant to

TVA's ratemaking responsibilities under the TVA Act. The
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demand allcecator most appropriate at the time the study is

conducted will be used for fully allocated average embedded

cost studies. Variations in system costs by time of day

determined from the marginal cost studies will also be used

in establishing rates.
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STANDARD 2 - DECLINING BLOCK RATES

Standard Under Consideration

Declining Block Rates - The energy component of a rate, or

the amount attributable to the energy component in a rate,
charged for providing electric service during any period'to

any class of electric consumers may not decrease as

kilowatthour consumption by such class increases during such
period except to the extent that the costs to the TVA system ;
of providing electric service to such elass, which costs are
attributable to such energy component, decrease as such

consumption increases during such period.

Observations and Findings

Residential -~ Residential consumers on the TVA system are presently

billed under inverted rates in almost all cases, and thus this
standard does not apply to this group. Some participants
recommended adoption of a flat rate for these consumers. As
indicated in the TVA Staff Report, implementation of flat rates for
residential consumers would not encourage conservation. Therefore,
the present rate structure as revised will be maintained for all

residential consumers.
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Commercial and Industrial - The elimination of declining block rates

for general power consumers on the TVA system was generally
supported b& those commenting. The majority of those opposéd to the
continued use of declining block rates believe that this structure
fails to reflect the true nature of the cost of providing
electricity. The Record shows that energy costs do not decrease as
consumption increases and no evidence was presented in the Record
indicating a cost basis for declining.energy charges when these
charges include only energy costs. Many partiéipants argued that
declining block rates are promotional, theéeby encouraging excessive

~ econsumption. i i

One participant maintained, however, that declining block rates
approximately track costs for smaller users when both fixed and
variable average costs are collected in a single charge per kih,
This participant went on to state that declining block rates can be
inequitable in that the effect of varying levels of load factors on
costs is not reflected in the rate and that this deficiency can be
remedied by eliminating declining biock rates and moving to a 3-part
rate structure which collects fixed and variable costs through
separate demand, energy, and customer charges, However, this methed

does entail higher metering costs.

Some argued that since high load factor industrial consumers take a
larger share of their energy offpeak than onpeak, and since other

data suggest offpeak costs to be lower than onpeak costs, declining
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block rates are cost justified. Even if high load factor consumers
do use more energy offpeak than onpeak, however, it is belie&ed that
.a time-of-use rate would more appropriately reflect costs than
declining block rates. The decrease in the average cost of
providing energy to these consumers is not because of the increased
electricity consumed, but rather the time when it 15 consumed, Time-
of-use costing and pricing reflecting the different load
characteristics of consumer groups and consumers within each group
would more aécurately reflect to the consumer the cost consequénces

of his consumption than declining block rates.

The Record-indicates that one situation that might call for
declining block rates is when rates are based on margin;l costs that
are lower than the embedded cost revenue requirements. If
elasticity of demand increases as consumption increases,rthen using
the inverse elastiecity rule, the charge for the initial block of
consumption would be increased to bring in the embedded cost revenue
requirement while causing the least change in consumption. However,
the long run marginal costs are higher than embedded costs at this

time.

While there was little substantive opposition to the elimination of
declining block rates, there was a great deal of discussion about
their proper replacement. The Record shows that rate forms other
than declining block should be implemented if they are found to

track costs adequately, and encourage conservation and efficiency
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while promoting equity, There are cost-based rate alternatives,
specifically 3-part rates with flat energy charges for consumers who
are demand metered, flat energy chérges for consumers billed only on
the basis of kWh and time-of-day rates, that can be implemented

which meet these ecriteria.

One consumer believed that declining block rates should be replaced

by inverted rates for all consumers. For commerclal and industrial
consumers, however, an abrupt movement from declining block rates to
inverted rates could cause rapid increases in electric bills for a
numbgr of consumers and some attendant economic disruption. o
Furthermore, it is by no means clear that inverted rates reflect the

marginal costs of TVA's nuclear plants now under active

construction.
Determination
It is appropriate to implement the standard.

The existing rates for residential consumers will continue to have
their present inverted block structure as revised. For commercial
and industrial power consumers, with demands greater than 50 kW and
less than 5000 kW, the current declining block energy chargeé will
be eliminated and replaced with flat charges over three years. For
consumers with demands less than 50 kW, flat rates will be phased in

over time to avoid severe bill impacts. Additionally, commercial
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and industrial power consumers with demands less than 50 kW, who are
‘eurrently not demand metered, will be continually monitored for

possible application of a 3-part rate.

As discussed more fully in Standard 3, Time-of-Day Rates, voluntary
time-of-day rates will be introduced for all general power consumers
with demands less than 5000 kW as well as residential consumers.
Time-of-day rates will be implemented for consumers with demands

greater than 5000 kW after rate discussions with distributors.’

TVA will continue to review system data for potential application of

declining block rates if the cost situation warrants them.
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STANDARD 3 - TIME-QOF-DAY RATES

Standard Under Consideration

Time-of-Day Rates - The rates charged for providing electric service

to each class of electric consumers shall be on a time-of-day basis
which reflects the cost of providing electric service to such class
of electric consumers at different times of the day unless such

rates are not cost-effective with respect to such class.
Observations and Findings

Coﬁsideration of the standard has been made inAlight of the
principle set out in section 115(b) of PURPA that a time-of-day rate
should be considered cost-effective with respect to each class if
the long-run benefits of such rates to the system and the electric
consumers in the class concerned are likely to exceed the metering

costs and other costs associated with the use of such rates.

The concept of time-of-day rates was broadly endorsed in the

Record. In addition to encouraging conservation of energy and
efficiency of use of faciiities and resources, it was pointed out
that equity in rates is enhanced in that consumers are being charged
the costs of providing electric power that the system incurs at the
time of their use. Moreover, such rates make consumers aware of the

cost consequences of their consumption decisibns, and thus provide
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them the opportunity to change consumption patterns and reduce

utility bills.

One participant, while supporting the concept of time-of-day rates,

: specifically questioned whether such rates were appropriate for
-TVA., Using TVA's methodology for detefmining time-of-day rating
periods, the participant came to the conclusion that only 1.6
percent of all hours could be defined as peak hours. Thus, the
participant maintaiﬁed that energy.costs do not vary significaﬁtly
on the TVA system, and the rating periods used for illustrative
purposes in the TVA Staff Report did not track costs effedtivelyq
This conclusion apparently was reached, however, due to an incorrect
understanding of the explanation of the derivation of rating periods

contained in the Staff Report.

As discussed in the Record, the rating periods presented in the
‘Staff Report were derived by analyzing the peak days of each

season. Assuming a high correlation between loads and costs, it was
determined that on the peak day for both summer and winter, all
hours in which the load exceeded 90 percent of the peak adequately
répresented the hours of higqut cost in each season on the TVA
system for all days. This procedure did not pfovide that any hour
during the year that was included in the onpeak period should exceed
90 peréent of the seasonal peak. Rather, those hours that were
determined to represent the onpeak period on the peak day would be

the same set of hours, of similar costs and apply to all days within

each respective season.



-19-

In commenting, this participant indicated that TVA made the
assumption that loads and costs are related and asserted thét this
may not be the case. In response fo these comments, additional
study of the appropriate rating periods was undertaken by TVA._ The
study included an analysis of both hourly system loads as weil as
TVA's hourly reducible power costs. TVA's reducible power costs,
which are similar to short-run marginal costs, are the out-of-pocket
costs that could have been saved had the last 100-megawatt increment
of load not been served. The analysis showed that not only are
costs highly correlated with loads, but also substantiated the .3
rating periods presented in the Staff Report. Although the latter
analysis yielded slightly longer peak periods, the hours closely
followed those previously reported and represented a fine tuning of

 the previously selected hours.

This same participant also questioned some of the specifics of the
design of one of the illustrative rates in the TVA Staff Report,
‘The rate alternative specifically questioned by this participant is
an example of the way in which marginal costs can be used in rate
design. The generating units used to determine the marginal costs
which form the basis of the rate in question were determined from
TVA's cost compendium for generating units, which determines how
generating units are economically dispatched to meet the load. Many
factors affect the marginality.of units on an electrical energy

supplier's system, Apong these factors are planned as well as
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forced outages, the type of generating plant, level of loading, and
the quality of fuel. It is recognized that the same units are not
always the system's marginal units, but the method employed-to
calculate these costs is reasonable and appropriate for ﬁhe
present. TVA will continue to evaluate and refine methods for

determining offpeak as well as onpeak costs.

As discussed above under Standard 1, marginal cost analysis is a
useful tool for rate design even though the resulting rates do not
exactly matech these costs because of revenue constraints. When
other components of a rate are set at marginal cost, as is the case

with the time-of-day rate in question, using a revenue requirement

limitation to determine a final component is one method of revenue

reconciliation. As pointed out in the TVA Staff Report, traditional
embedded costing techniques also require a certain amount of
analytical judgment to apportion certain costs; however, this does
not invalidate their usefulness. Traditional rate designs are no
more likely to be theoretically perfect than are innovative

designs.

‘It is useful to recall that rate designs now considered traditional

were quite innovative when TVA first put them into effect. Rate
designs must reflect the present and future shape of TVA's costs,
not the past, if TVA is to be true to the statutory mandate to
provide electricity to its consumers at the lowest feasible price in

the future.



w2l

Rate design should be guided by the most rigorous cost analysis
possible, However, it was suggested in the Electric Utility Rate
Design Study Reference Manual and Procedﬁres for Implementing PURPA
that the intent of PURPA was not solely that variations in time-of-
day rates exactly reflect the time-of-day variations in costs of
providing service. The intent was to structure rates so as to lower
the peaks and fill the valleys of load curves.and in so doing save
on expensive peaking generation and support the three purposes of

PURPA.

Potentially, time-of-day rates will offer.considerable benefits for
rboth TVA and consumers of TVA power, a fact recognized by sdmer
participants. These rates track costs more cloéeiy than non time-
variant rates and consumption is priced more accurately. One
obvious benefit %o consumers is the opportunity to make rational
choices of consumption levels during any period. If consumption or
demand is shifted from onpeak to offpeak periods, then consumers can
realize savings on electric bills. Such pricing also promotes load
management and solar installations which reduce more eostly onpeak

consumption as well as other conservation efforts.

Additionally, if consumers respond to time-of-day rétes as
anticipated, the amount of additional capacity needed would be
reduced, thus helping to hold down the rising costs of power. The
magnitude of this benefit will be contingent upon the degree of

consumer response to these price signals.
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A major problem with implementing time-of-day rates is the
additlional cost associated with metering an& billing consumers on
the rate form. For_moét small consumers this can be a significaht
additional c¢ost that must be offset by savings in electricity costs
for sﬁch rates to be economical. This fact was stressed by several

participants in this proceeding.

Severalrof those commenting asserted that TVA may have overstated
elasticity estimates; i.e., the degree of consumer response to'a
particular rate, and underestimated the cbsts associated with
implementing time-of-day rates., For example, one participant
indicated_that even though electricity prices increased by 243
percent between 1969 and 1979, average electricity consumption
actually increased, thereby indicating that TVA's elasticity
estimates were incorrect. Using TVA's elasticity estimates, this
participant calculated that residential electricity consumption
should Have fallen by as much as 80 percent during the past 10
years. This participant, however, erroneocusly used nominal price
changes in its caléulations of the effects on electricity
consumption. Elasticity estimates measure consumer response to
changes in real prices; i.e., changes in electric rates after the
effects of inflation are removed. Thus, the real pride increase
between 1970 and 1980 was only 55 percent. Additionally, other
exogenous factors such as changes in incomes, the number of
consumers, and the price and availability of alternative fuels also

must be considered along with changes in price in estimating overall
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changes in consumption. These factors are considered in TVA's

estimates of elasticity.

TVA recognizes that the studies and empirical evidence frdm which
elasticity estimates, particularly those by time-of-day, are drawn
are by no means conclusive. The elasticity estimates used by TVA,
however, are generally consistent with those found In the literature
. on the subject. For example, TVA's own empirical estimates of price
elasticities are within the range of elasticity estimates repo?ted
in a well-known survey by Lester D. Taylor which was published in

the Bell Journal of Economics. Most data suggests, however, that

time-of-day pricing will have some impact on reducing onpeak
consumption and thus reducing the cost of providing electric
service, It is generally agreed that long-run response to correct
price signals wili be greater than the short—rdn respoﬁse. .While
caution should‘be.used in evaluating such data, TVA should proceed
with judiecious implementation of time-of-day pricing whilé
conducting additional research for accurate quantification of
consumer response. As additional data become available, it will be
utilized to evaluate and modify, if necessary, such rates as have

been implemented.

It is useful to recall that no such data was available to TVA in the
early years when it implemented its promotional rate design. TVA's
innovation was suceessful not because it tracked costs precisely and

accurately predicted consumer response; but because it generally

reflected the downward slope of.the cost curve.
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The TVA-system iz currently a high load factor system, and the
existing mix of power generating plants has been installed ﬁo serve
such a s&stem. The TVA construction program is devoted almost
entirely to large nuclear baseload generation units with high
capital costs, but low operating costsf The power 3ystem of the
late 1980's and 1990's will function at tﬁe lowest cost for all
consumers only if system load factor remains high. It éeems both
prudent and appropriate, therefore, to begin taking measures such as
the phased implementation of time-of-day rates whose long-term
effect will be to shape demand into a profile that can be most

efficientlylserved.

In addition to questioning the elasticity estimates used by TVA,
specific questions regarding other inputs into TVA's cost-
effectivéness evaluations were also raised. For example, it was
argued that TVA had not considered all the costs that would be
experienced by TVA distributors such as greater meter reading
expenses, data processing expenses, and increased payments in lieu
of taxes when implementing time-of-day rates, Theré was
disagreement as to the appropriate discount rate and cost escalation
rate in determining the net present value.of implementing time-of-
day rates. Also questioned were TVA's capacity cost savings
projected uﬁder an assumed load shift due to time-of-day rates.
Additionally, it was pointed out that system costs and benéfits

resulting from the implementation of time-of-day rates for certain






