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(3) ' Depreciation Account: Deccumissioning Funds Exist Only on Utility's Books.
An alternative to setting aside funds or gradually accumulating funds for
decomissioning is the depreciation account mechanism, Eriefly, a utility, upon
collection of monies for decommissioning from ratepayers but finding that the
monies are not needed for 30 or more years, might decide to use these funds for
the general operation of the company or the purchase of new equiment. While the
actual money collected would be spent for non-decomnissioning purposes, the
utility would keep track on its books of the dollar azount of the accumulated
depreciation., The transformation of this "accumulated depreciation”™ into cash
to pay the costs of decommissioning would not occur until the actual work was
performed and would be accomplished by using utility iocome at that future
time,

One commonly employed form of depreciation acsumes that the value of an object
decreases linearly over the estimated remeining useful life of the item. This
method of calculating depreciation is termed straignt line recaining life
(SLRL). 1In the case of a reactor, the operating utility estimates that over the
anticipted life (usually 30 years), the value of the plant will decline to a
worth less than zero. This results from the fact that when a reactor is no
longer useful, it cannot simply be abandoned 2t no cost to the utility but must
be decormissioned, requiring an additional expenditure of funds. As a result,
its worth decreases not just to zero but actually crosses zero to become a
negative amount symbolizing these deconmissioning costs.

Using SLRL deprecistion, a utility would claim that for a reactor with a 30-yeer
life, one-thirtieth of the original construciton cost plus eventual decommis-
sioning c(sts must be recovered each year from the rztepayers so that not only
the original costs car be recovered, but 2lso money for decommissioning will be
availeble at shutcown,

In the case of the fund-type mechanisws previously discussed, the use wmade ic
the interim of roney collected for eventual decommissioning was specific and
restrictive. The incoming mocey would be kept separate from other utility
income 2nd invested to earn a rate of returo in a meoner which would permit
ready conversion back into cash. For depreciation~type methods, the interim use
of money collected during the reactor's operating life is not restricted. The
money way be treated as ordipary incowe and used as such to pay any expenses the
utility might have or to invest im capital improvements, such as rew ron-reactor
facilities and equipzent. The amcunt of the cecommissioning coney collected
under these cepreciation procedures would be entered on the compzny books in an
account for "asccumulated depreciation™, Since the actual money collected from
ratepayers was spent shortly after collection for non-decommissioning purposes,
the pavzent of deconmissioning expenses, when they are finally realized, would
have to be rade out of utility income at that time. An izportant ccooponent of
the deprecistion-type mechanism that deserves particular attention, therefore,
is the expected ability of a utility to generate at the time of cdecomnissioning
income sufficient not only to reet normal operating needs at that tice but also
sufficient to meet the costs of decoorissioning without burdening future
ratepayers.

Depreciation-type mechanisms keep the accumulated decommissioning rmonies insicde
the utility--as oppesed to the funded mechanisms, which might be set up either
.



within the utility or with outside sgencies. Figure 4 shows that the deprecia-

tion approach can be of either the adjust:d or nonadjusted variety. In a
nonad justed SLRL format, the estirmated costs of cecoxmissioning are sioply
divided by the years of remaining life and thct acount is adled to the depre-

ciation account each year. Adjusted mechanisms, a2s with the funded approach,
periodically reevaluate the magnitude of estimated costs 2nd the expected

remaining life. A new nunber may thereby be derived for the yearly amount

depreciated for purposes of decommissioning, FNonadjusted cepreciation methods
suffer the same fault as nonadiusted funds: 4if the original guesses prove to be

inaccurate, the funds eventually accumulated may differ substantially from the

required amount.

Either adjusted or nonadjusted depreciation methods might in theory be

established that use, as their basis for calculating the initial rate of asset
accumulation, either the estimates of decommissioning costs at the present tice

or an estimate of costs at the future time of decommissioning. For a non-

adjusted depreciation method, use of the estimated future costs is essential if

the utility hopes to be even cluse to the eventual costs incurred. This results
from the enormous increase in costs over 30 or rore years for even low rates of

ennual inflation (see Figure 5). While an adjusted depreciztion mechanism
should, at least on paper, accunulate the proper amount of money by the time of

expected reactor retirement, if the present cost is used a2s the basis for

calculating depreciation at the start, the rate of accumulation will be slow
until the last few years of reactor life. In this case the difference between
accumulated money and decozmissioning costs in the event of precature shutdown
will be greater than if some estimaste of inflated future costs were originally

used 2s the basis for depreciation &t the outset.

Just a2s with funded methods of providirg for decorzissioning, the depreciation
methods are gererally inadequate to handle the possibility of premature shut-
down, especially if present -osts are used as the initial basis for calculating
depreciation. As a result, the depreciation approach might also be benefited by
the addition of a performance bond or other cechanisam to cover the deficit in
the event of precature shutdown.

) Bonding: Insurance of Sufficiency of Funds to Pay for Dzcocnissioning.
e prececing ciscussion has focused on fimancing wechanisms in w«hich all monies
r deccrnissioning would be accumulated by the reactor coperator. There is
enother approach to ensuring that in certain unusual circumstances, monies will
not have to be extrected froz the public or nron-tenefiting ratepavers and that
is the use of 2 bond. While there wmight be rmany uses of bonding as components
of a cozplete financing mechanism for reector cecourission’nrg,this report will
joccus on two, y

Premature-Shutcovwn Insurance. As discussed previously, if the financing of
deconmissioning relied solely on the use of the funded or depreciation
rechanisns, it is likely that in the event the reactor is forced to shut down
before the anticipated end of its normal life, insufficient ponies woulZd have
heen accumulated to cover the costs of premature deccxmissioning. With funded
or deprecistion mechanisme, the accunulated monies reach the full emount
required only at the originally predicted dste of shutdown (see Figure 5).
Given the psst and present experience in the comzercial reactor industry, it is
not unlikely that there may be instances in the future in vhich a reactor will




A CCYPARISON OF THE RATE AT WHICH SEVERAL FINANCING
MECHANISMS ACCUMULATE DECCM41SSIONING MONIES
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be forced to shut down prematurely. One pocsible method to ensure that the
public or mon-benefitting ratepayers will not be asked to rzke up any ceficiency
in the needed funds would be to require that the reactor optrator purchzse a
bond that would provide the money necessary to cover the ceficit in this event.

Surety for Availability of Accumulated Decommissioning Monies. It was

previously pointed out thet depreciation-type finzncing mechaniscs depend upon
the income of the utility at the time of decormissioning to provide the monies
to cover this expense, and that financial or economic difficulties might
restrict the availability of such income. A bond might be obtained by the
utility that would require the bonding institutiom to provide menies in an
anount up to the amount collected previously by the utility from ratcpayers for
decommissioning under depreciation in the event that the financial position of
the utility at the time decommissioning will not enable the utility to genelate
suf ficient cash from income to equal the aszgunt it had collected as depre-
ciation., The coupling, therefore, of (a) 2 requirement to obtain a bond to
cover the accumulated monies in the event of non-payment by the utility and (b)
sooe kind of premature~shutdown insurance could provide increased zssurance that
no part of the ultimate costs will be borne by the public or post-shutdown
ratepayers,

It would appear that this latter use of bonding has been recently adopted by the
Connecticut Public Utilities Control Authority in their decision permitting
Connecticut Light and Power to use a depreciation mechanisn to provide for the
eventual costs of mothballing Millstone 1 and I1I. Connecticut Light and Power
was required to file annually with the Connecticut PUCA 2 corporate surety bond
to ensure éhat monies collected by depreciation will be used for decom~-
nissioning.

The use of bonds in the wanner described above may not be that dissimilar to the
b ading authority that seven states presently have to require bonding of the
operators of state licensed non-reactor facilities handling radiozctive mater=-
ials to ensure the eventual decontamination of these facilities. The State
of Kentucky is consilering the use of bonding to ensure that the operator of a
low-level wzste burial facility in that state will pay both the costs of decon~
rissioning that facility and of its perjstual care to protect future public
health, The . NRC presently requires bonding of new licensees who operate
uraniur mills to similarly guarantee that decomzissioning these facilities will
be funded by the licensee.

Costs of Bonding, Further study of the concept of bonding will be required in
order to better determine who might be potential suppliers of such decommis~
sioning bonds, what the exact costs of such bonds cight be, and the factors that
will affect thzse costs. It cay be possible that the utilities a2ffected could
construct & pooling arrangevcent for these bonds such as that which presently

exists to provide liability insurance and indemnification for reactor operators.

COSTS OF THE FINANCING MECRANISMS

All ruchaaisme under certain circumstances will recover the total expsnse of
decommissioning, but some mechanisms may better reduce the risk that parties
other than the ratepayers consu®ing the electricity will pay in the event of



less than ideal circumstances. Estimating the total costs to the ratepayer and
utility of possible funding mechanisms is a condplex and arduous task. Since
the primary reason for ivplementing any special procedures for gathering monies

for reactor cecorzissioning is to provide some level of assurance that the total
costs will be borne by the appropriate parties, it seems more importent at the
present level of this review to concentrste on the benefits and disadvantages of
different mechanisms rather than on the net costs to ratepavers of icplementing
different mechanisms. In this light, cetailed cdiscussion of the comparative
costs of implementing various pechanisms will be deferred for future analysis.
1t 4is appropriate at the present time, however, to give some indication as to
the number of factors than can influence the eventual icplementation costs,

From the previous discussion of various financing cechanismes, it should be clear
that two important factors in predicting the total costs of implezenting any
rechanism are the future inflation rates and the future rate of return on
invested income. The estimated total costs of any mechanism involving a fund or
a depreciation account are very sensitive to the predicted inflation rate since
inflation compounded is a power function and one property of such a function is
that the value at some future point can be drastically altered by small changes
in the rate at which it increases (i.e., the inflation rate). As an example, &4
percent annual inflation rate over 30 years will produce a 224 percent increase
in the original cost of an item. Doubling the rate to 8 percent per year does
not simply double the 30-year increase to 448 percent but rether to 906 percent,

For funded procedures, such as the sinking fund or the luzp sum fund, the
expected rate of return from investing the zccumulated principal is similarly
sensitive since, if accumulated principal and interest are reinvested, the total
sceumulated funds will grow rapidly. If the original estimate of the amount of
toral funds that will result from interest or other incoze earned from investing
the ratepayers contribution is even slightly inaccurate, the eventual amount
that ratepayers pust contribute to the fund, -nd therefore the total cost
to ratepayers, way change dracatically.

In addition to these two factors, tax laws play a large part in determining the
total costs to ratepayers. For mechanisms such as the depreciation account,
present tax laws do not permit the utility to subtract the yearly funds set
aside for decoc=issioning from that year's incoze. As a result income taxes
rust be paid on the money received from ratepayers for deconmissioning. Since!
taxes are in theory almost half of income (48 percent) for utilities, alcost §2
rust be collected t%gm ratepavers in order to have §1 after taxes to put aside!
for deconzissioning. The situation may be even nore coaplex. Tne retepaysrsi
cay receive a credit based on the interest the utility would have had to have
paid to go outside the company to borrow roney equivalent to the collected!
cecommiesioning conies it was eliowed to use. In addition, there may be future

tax credits piled on top of this credit.

For a mechanisz involving a fund, the totel costs zre zfifected by whather or not}
tax has to be paid on the interest earned froz investing the collected princi~
pal. 1If investrents are male in tax-free securities or if e special tax break!
vere allowed this interest income, the effective rate of return would be
altered. The California PUC staff has pointed out in a recent deco::issioning%



action regarding San Onofre 1 that, under present tax law, when deconmissioning
is actuvally performed the utilfity will have a large tax deductible expense and
consequently will have a tax break that will benefit the utility's shareholders
or its jost-decommissioning ratepayers but not those ratepayers who actually
paid the decuommissioning costs. Handling this tax brezk equitably will not be
easy., The costs of a bond used toc cover premature shutdown might 2lso be
difficult to predict since, if original predictions of the frequency of prema~
ture shutdown and the costs of decommissioning et those times prove inaccurate,
the annual fees for the “onds will have to be adjusted just as would the annual
premiuns of an insurance policy.



CONCLUSION

khen selecting a financing mechanism for decommissioning, care must be
taken to ensure that the mechanism chosen is selected on the basis of why

& mechanism is thought to be nzeded and what the mechanism is intended to
ensure rather than solely or largely on the besis of how much the mechenism
costs. -

Financing methods for izactor decormissioning are intended to be insurance
devices ensuring that the eppropriete parties will bear the costs whenever
the need for this terminal disposition arises. As a result, it is important
that decisions as to the need for and form of such & mechanism result from a
determination of what amount and type of "insurance" is needed before con-
sideration of its cost. The pessible financing methods are clearly not
equal in the extent and breadth of protection they afford.

01d financing solutions may not be eppropriate for reactor decormissioning.

it rey not be prudent to autcmatically extend financing procedures that have
previously been found useful fer providing for dicposal and replacement

of certain other utility equipment to reactors. Because rezctors concentrate
very large sums of money in very few items and because of the relatively
large negative szlvege value and short history, procedures which may prove
acequate for retiring, replecing and disposing of trensformars end pick-up
trucks need to be reevaluated before being applied to billion collar nuclear
reactors.

Reactor specific cdetailed decommissioning cost estinctes should be obtained
for each reactor tefore implementing any finercing mi:chenism,

Few cost estimates presently aveilzble appear to have besen the result of

2 thorough evaluation of the costs of terminally cisposing of a reactor.

The costs are highly dependent on tha degres end ranner of decomissioning
envisioned., Detailed, thorough cost estimates can be prepared 2t a relatively
small cost with the cooperation of the cperating utility.
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Errangerents should be explored which would permit reector operators to
obtain surety bonds and prerature shutdewn insurance at the lewest cost,



Peactor operators presently use pooling arrangerents to provide accident
insurence., Similar pooling arrangerents between reactor operetors, private
bonding organizations end/or state and federal agencies should be examired
as a means to ensure that the surety bonds and premeture shutdown bond dis-
cussed above will be available and at the lowest possible cost.






