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ABSTRACT 

The report analyzes several alternatives for financing the decommissioning 

of nuclear power plants from the point of view of assurance, cost, equity, 

and other criteri~. S~nsitivity analyses are performed on several importa~t 

variables and possible impacts on representative companies• rates are 

discussed and illustrated. 



EX[C:.JTIVE SUi,H\ilARY 

The choice of a strategy for financing the decommissioning 
of a nuclear power plant involves a balance between cost and 
risk. No financing alternative clearly emerges as the optimal 
choice. 

Delaying the financing until decommissioning is the strat
egy with the lowest cost to consumers and investors. It also 
poses the highest risk that funding will not be available when 
required. This risk arises from the possibility of utility in
solvency caused by a ~erious nuclear accident and from the 
difficUlLy ur predicting the financial condition of the util7 
ity over a long time period. 

These risks can be avoided by obtaining and securing the 
reqUired funds at the beginning of the plant's life. Under 
most reasonable assumptions, funding at commissioning is con
siderably more expensive, however, than funding at decommis
sioning--perhaps three times more costly to consumers. 

A sinking fund is a compromise alternative. 
mately twice as expensive as the least expensive 
but provides assurance that at least part of the 
be available. 

It is approxi
alternative 
funding will-

Although there is significant variation in cost among fi
nancing al te1·na tives, fhe impact of decommissioning on consumer 
bills is small, typically less than 1 percent. 

Ratemaking and tax treatment issues affect the cost of 
the alternatives but not significantly enough to change the 
above conclusions. Furthermore, consideration of equity impli
cations, institutional barriers, and jurisdictional differences 
should not preclude any alternatives. Finally, interest and 
inflation rates can have significant impacts on both the ab
solute and relative costs of the altsrnative financing strat
egies. 

v(V! 
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I. INTRODUCTION 

This study by Temple, Barker & Sloane, Inc. (TBS) for the 
New England Conference of Pub 1 i c Utilities Commissioners ( NEC/ 
PUC) addresses the financial aspects of nuclear power plant 
decommissioning. The study's objective is to evaluate alter
native financing and ratemaking strategies in light of the mul
tiple, and sometimes conflicting, criteria of financial assur
abce, cost, equity, and legal and institutional feasibility. 

Nuclear decommissioning is the process by which a nuclear 
power plant is taken out of service at the end of the plant's 
useful life and its radioactive material disposed of. Although 
all types of power plants are decommissioned, nuclear plants 
present a more technically difficult and expensive problem 
bccau€~ of rhe residual radioactivity in the plant's struc
tures and component~. Proper decomm1s~touiu~ of nuclear 
plants is necessary to protect public health and prevent 
environmental damage. 

The electric utility industry's experience with nuclear 
decommissioning is limited due to the small number of reactors· 
which have been decommissioned. To date, barely a dozen facil
ities have been decommissioned, and these have been primarily 
small-scale experimental facilities. None of the large-scale, 
commercial reactors which are now common in the industry has 
yet been decommissioned. 

One result of this lack of experience is considerable un
certainty regarding the technology of decommissioning. Several 
alternatives are being considered and studied, including dis
mantlement of the facility, placing the facility in safe storage 
followed at some later time by dismantlement, and entombment 
of the facility. Dismantlement would return the site to its 
original state. All materials would be transported to final 
disposal areas. Placing the facility in safe storage is usu
ally viewed as a temporary measure until most radioactivity 
contained in the structures and components decays sufficiently 
to permit dismantlement. Placing the facility in safe storage 
involves removing fuel rods and radioactive liquids and keeping 
the facility intact and under guard. Entombment involves making 
the plant more physically secure, perhaps by'encasing buildings 
in c.onr.rete. 

Technical uncertainty is accompanied by cost uncertainty, 
although the costs are known LU be large. Estimates range from 
$38 to $97 mi !lion for a commet·cial 1, 000 mw reactor in 1978 
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dollars .1 These costs are uncertain both because of unre
solved technical issues and the timing of the decommissioning. 
Under one plausible scenario, a plant would be placed in safe 
storage for 100 years and then finally dismantled. It is ex
tremely difficult to make either technical or economic projec
tions over such a long period. 

Numerous studies have been performed in both technical and 
economic areas to resolve some of the uncertainties. Several 
of the economic and financial studies were reviewed by TBS in 
another report, A Review of Methodologies for Analyzing Nu
clear Decommissioning Financing, which was done under the same 
contract as this report. 

This study goes beyond the scope of earlier ones by focus
ing on two important characteristics of nuclear decommissioning 
financing: cost and risk. Cost differences among financing 
strategies result primarily from differences between the utili
ties' cost of capital and the rate of return which they can 
earn on externai investments. The timing of financing, the 
choice of amortization schedule, ratemaking treatment, and tax 
policies also affect cost. The risk of concern to regulators 
is whether funds wiLL be available for decommissioning consid
ering the difficulty of predicting the financial position of 
the utility over an extended period of time. In addition, 
there exists the attendant possibility of premature decommis
sioning caused by a serious nuclear accident or other unfore
seen financial stresses. 

These two characteristics, cost and risk, are in conflict. 
No single financing alternative emerges as dominant on both 
the risk fl.nrl c-o~t criteria. Tbt! !JOlicy maker must choose a 
financing strate~y based on his tradeoffs ~etween cost and 
risk. 

The motivation for this study is to assist the current in
vestigatlon by the l'Juclear Regulatory Commission (NRC) of all 
aspect~ of decommissioning. Regulations will likely be pro
mulgated to covP.r both the technology and the financing of 
decommissioning. 

--,------~,_ __ _ 
1McLeod, N. Barrie and R. John Stouky; Factors Affecting Nu
clear Power Generating Station Decommissioning Options and 
Decommissioning Cost Recovery; NUS Corporation, September 1979. 
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The study presents case studies of two New England utilities, 
although the conclusions are applicable to national policy. New 
England was selected because of the unique diversity of the in
stitutional arrangements surrounding its nuclear plants. These 
institutional factors must be included in a complete financial 
and economic examination of alternative financing strategies. 

The report is organized into five chapters, the first 
being introductory. The second discusses TBS's approach to 
decommissioning analysis and identifies the numerous alterna
tives for nuclear decommissioning financing and ratemaking. 
The following chapter describes the methodology used for the 
New England case studies. The fou~th chapter presents the 
findings, and the final chapter summarizes the lliajor conclu
sionS of the study. Two appendices provide further background 
on the utility financial model used in the analysis and on the 
major·assumpt:ions embodied in Ltle c:a~es. 



II. ALTERNATIVES FOR NUCLEAR DECOMMISSIONING 
FINANCING AND RATEMAKING 

TBS's approach separates the analysis of nuclear decommis
sioning into technical, financial, and rate portions. This 
chapter describes the study approach and identifies the financ
ing alternatives and the related rate issues which affect the 
financial analysis. 

SEPARATION OF TECHNICAL, FINANCIAL, 
.AND RATEMAKING ANALYSES 

A plan for decommissioning a nuclear power plant involves 
~evcrul copara t".:' hut related act ions. The.se include: 

• Selection of a technical plan for decommissioning 
the plant; 

• Financing the decommissioning costs; and 

• Incorporating these costs into electricity rates. 

The timing of these actions is somewhat flexible. Timing is, 
in fact, one of the primary concerns of this report because 
it affects cost, risk, and equity. 

The choice of a technical decommissioning plan can be made 
prior to plant construction, but the plan can be revised at any 
time prior to the end of the plant's life. The choice of op
tions can actually be delayed indefinitelY if the option of 
placing the faciLity in safe storage is chosen. 

The financing of decommissioning can be done at any time 
prior to the physical decommissioning and after the costs have 
been estimated from the technical plan. The financing problem 
is to make sufficient funds available to cd~er costs ~Y the 
time the costs are incurred. While ~he cihoice.of ~ ·t~~hnical 
al terna ti ve will determine the amount of ·.financing requ;ired, 
it does not affect the choice of financing :strategy;·~ the fi
nancing strategy should be decided upori before the ·st~rt-up of 
the plant' rP.gardless of the final· choice. .· .-:·:.:-.,>:. 

·· ... · 

In order to separate fully the technica~ a~~')inancial 
decisions, the financing is assumed to be cump!'ete by the end of 
the plant's useful life. At that time a liquid fund (e.g., a 
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bank account or stock portfolio) is established which is suffi
cient to cover all decommissioning costs. If decommissioning is 
not completed immediately after the plant closes, Lhe amount of 
the fund must take into account the future interest earned on 
the fund and the inflation in decommissioning costs. (If fore
casts of interest and inflation are not perfect, some residual 
adjustments may be required after plant closing, but this 
amount should be small t'ela ti ve to the total required f inan
cing.) This separation of technical and financial decisions 
allows the choice of financing strategy to be independent of 
the technical assessment because the technical choice affects 
only the size of the final fund, and has no effect on the rela
tive merits of financing stiategies. 

Financing can also be separated from the incorporation of 
the costs into rates. For example, in one possible scenario, 
all of the funds for decommission.ing are raised at the beginning 
of the plant's life, but the costs are included in rates over 
the entire operating period of the unit. This financing strat
egy is intended to minimize risk by keeping funds available for 
decommissioning throughout the plant.'s l.ife, ·and the rate treat
ment is consistent with the regulatory principle of matching 
electricity rates with the period in which the plant is used and 
useful. Allowance for funds during construction is an example 
of financing during one period, the construction phase, and rate 
impact~ in another, the plant's operating Life. 

Financing and ratemaking are separable in time, but they 
affect each other in quantity. On the one hand, the amount and 
timing of financing affect the amount of the rate increase. On 
the other hand, alternative rate ~reatments affect the level of 
rate increases and thus the desirability of alternative financ
ing strategies. 

FINANCING ALTERNATIVES 

As discussed above, the financing of the decommissioning 
cost can occur at any time before decommissioning. Further
more, this report assumes that the financing is complete by 
the end of the plant's life in order to divorce the financing 
from the riming of the physical decommissioning. 

Three financing alternatives are examined in this report: 
funding at commission.ing, sinking fund, and funding at decom
missioning using amortization of a negative salvage value. They 
are characterized by differences in tim.ing, and they yield dif
ferent costs and risks. 

I 
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In the first strategy, funding at commissioning, the util
ity raises funds by selling a combination of stocks and bonds at 
the beginning of the plant's life. These funds are segregated 
from other utiliLy accounts into a trust fund and invested in 
low-risk liquid assets, e.g., government bonds, where they remain 
and accrue interest until needed for decommissioning. 

A second approach, a sinking fund, involves the gradual 
accumulation of funds in a similar trust fund. Each year the 
utility collects additional revenues, issues additional sec~r
ities, and contributes the proceeds to the trust fund. The 
trust therefore increases by the accrued interest as well as 
the annual utility contributions. 

The third approach, funding at decommissioning, allows the 
utility to wait until.the end of the plant's life to finance 
decommissioning. Although the utility collects de<.:ommissioning 
amortization each year based on the plant's negative salvage 
value, revenues received from customers for decommissioning 
during the plant's life are not isolated. The funds are treated 
as a source of internal funds and can be used by the utility 
for other, unrelated projects. 

It is important to realize that each of these options is 
designed to raise the same amount of money by the last year of 
plant operation. This amount equals the total funding required 
to pay for all of the costs of placing the facility in safe 
stnrage, entombing, and/or dismantling the plant at some· time 
after plant closure. 

While the nominal future value of the three funding op
tions will be the same, the net present value will not be the 
same because of the different cash flow streams. Funding at 
commissioning will have the highest net present value, largely 
due to the difference between the rate of return the utility 
can earn on an investment and the rate it must pay for bor
rowed funds. The return that the utility must pay is higher 
for two reasons. First, the decommissioning fund should be 
invested in Low-risk, lower-return assets such as government or 
high quality corporate bonds. Second, part (typically half) of 
the utility's cost of capital is in common and preferred stock 
whose dividend payments are not tax deductible. The utility 
will therefore have to raise more money initially because the 
value of the fund will decrease in real terms over time. This 
alternative has the lowest risk, however, because the full 
amount of decommissioning is always available in a liquid fund.· 

Funding at decommissioning, on the other hand, has the 
lowest net present value. The utility :~ill raise money from 
customers over the life of the plant (consistent with the 



II-4 

matching principle mentioned earlier) and will use these funds 
to reduce its external financing requirements. With funding at 
decommissioning, consumers, in effect, lend the utility money 
and pay lower electricity rates than with funding at commission
ing due to the utility's reduced financing costs. When the time 
for decommissioning arrives, the utility must raise the full 
amount through traditional means. The financial security of 
this option is based on the financing ability of the utility at 
some distant future time. Funding at decommissioning is riskier 
because of the uncertain financial status or even the uncertain 
existence of the utility 30 years in the future. In the case 
of a serious financial or technical problem leading to premature 
decommissioning, financing will probably be more difficult or, 
at best, more expensive if a trust fund does not exist. 

There are a number of critical parameters which affect the 
desirability of these financing alternatives. These include 
economic parameters such as interest and inflation rates. The 
discount rate used to evaluate the results is also important. 
Finally, the manner in which financing costs are incorporated 
into rates affects costs. 

RATEMAKING ALTERNATIVES 

Ratemaking policies will affect the costs to consumers of 
the financing alternatives. These policies are therefore im
portant in the financing decision. 

Rate treatment also is thA major detorminant or Lhe fair
ness or equity of each alternative. There are two principles of 
equity involved. First, accepted regulatory accounting princi
ples attempt to match rates with benefits. This implies that 
only those customers who receive the benefits of the nuclear 
plant should pay for the costs. Second, the beneficiaries 
should pay in proportion to the benefits received. This second 
tenet, much less widely accepted, implies that the incremenlal 
cost of a kilowatt-hour should be constant over time in constant 
dollars. 

The relevant ratemaking issues fall into three categories: 

• The decommissioning amortization schedule; 

• The tax status of the return on the fund; and 

• The tax status of the amortization expense. 
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Each of these issues alone can lead to several alternative 
policies. In combination with the three financing strategies, 
almost 100 combination financing/rate strategies become possible. 
(Figure Il-l illustrates these combinations.) The three rate 
issues are discussed below. 

Decommissioning Amortization Schedules 

Amortization is the amount. of money collected from con
sumers each year for decommissioning. Similar to the deprecia
tion of physical assets, amortization allows the utility to 
recover a large cost over time. 

Just as there is more than one accepted method of com
puting depreciation, numerous amortization schedules are pos
sible. The three general patterns are accelerated, straight
line, and decelerated schedules. Accelerated schedules have 
larger payments in earlier years than in later years, and de
celerated schedules are the reverse. A straightline schedule 
refers to a constant amortization amount each year. 

Straightline amortization was selected for the case stud
ies as the most likely alternative because it conforms with the 
convention of straightline depreciation of physical assets for 
rate purposes. As will be seen later, however, straightline 
amortization may not be the most desirable approach, so other 
options are also examined. 

This report also assumes that the appropriate period over 
which to amortize decommissioning costs is the operating life of 
the plant or, for P~t~tins plant~, L~e rema1ning life. Amorti
zation over the entire plant. life provides the greatest likeli
hood that all beneficiaries of the plant will share in the costs 
of decommissioning. In the cases where a plant has been oper
ating for some time, the question of whether the uncollected 
amount accruing from the earlier period can be collected from 
present and future customers is one to be ultimately decided 
by regulatory commis~ions. 

Tax Status of Return on the Fund 

In two of the three selected financing strategies, funding 
at commissioning and sinking fund, a liquid reserve is accumu
lated and presumably is invested in a return-bearing asset. In 
this study, it is assumed that the investment is in financial 
assets which have low risk, such as government or high-quality 
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corporate bonds, because a major purpose of the fund is to 
minimize risk. Sensitivity analysis is performed to determine 
the effects of investments in riskier assets. 

An important issue regarding th~ form of the investment is 
the tax status of the return on the fund. If the fund is in-
vested in certain 
fund is tax-free. 
turn will be taxed 
may be paid by the 
utility, the taxes 

types of government bonds, interest on the 
If invested in most securities, the re-
under current tax law.· In this case, taxes 
fund itself or by the utility, and, if by the 
can be either flowed through or normalized.2 

There are two alternatives for eliminating or signifi.
cantly reducing taxes and thus decreasing the cost of decommis
sioning. The first is the establishment of a state controlled 
fund which would not be liable for federal taxation under cur
rent regulation~. Th.i..:S type of fund would have to be estab
lished by state legislatures in accordance with IRS guideline~. 
The second alternative .is investment of the fund in dividend 
bearing securities such as preferred stock. Current tax law 
provides that only 15 percent of the dividend income is taxable. 
While financially attractive, this strategy is riskier because 
of the stock price uncertainty. 

The analysis in this report is based on the assumption that 
funds are invested in tax-free government bonds. This is rough
ly equivalent to the case whe1·e the return is not tax-free, 
but the taxes are paid by the fund, because yields from high
quality government bonds are almost equivalent to the after-
tax yield from corporate bonds when the marginal tax rate is 
46 percent. Investment in government bonds was selected over 
other strategies because of its simplicity and low financial 
risk. A tax-free, state controlled fund was not selected 
because it requires legislative action. 

Tax Statu::; of the Amort i 7.at.i.on Expense 

The final issue to be considered is the tax status of the 
amortization expense. Under current tax Law, the cost of de
commissioning must be deducted as a current expense in the year 
or years incurred. It cannot be amortized for tax purposes 
over the life of the plant as it can for rate purposes. 

2Flowthrough and normalization refer to alternative timing 
strategies for incorporating costs into ratAs. With flow
through, consumers pay for the utility's actual tax Liability 
in each year. Actual taxes will increase steadily over time 
as the fund and its income grow, so normalization could be 
used to make the rate impact level. 



\ 

II-8 

The current tax law leads to an inequitable situation un
less tax normalization is used.· The inequity occurs because 
non-beneficiaries of the plant receive a la~ge tax deduction when 
the plant is actually decommissioned--perhaps decades after the 
plant closes. Normalization would remedy this by charging the 
beneficiaries for taxes as if the amortization were deductible, 
and non-beneficiaries would not receive the benefit of the large 
deduction when decommissioning actually occurs. 

Normalization may not entirely correct the inequity if the 
utility is unable to use the tax deduction in the actual year 
of decommiss;i.oning. As will be seen in a later case study, the 
single-plant Yankee companies in New England will have no elec
tricity revenues against .which to offset the deduction. 

While the amortization of decommissioning costs is not 
tax deductible under current tax law, it may be possible under 
certain circumstances to claim as deductible payments to an 
external decommissioning fund. The Internal Revenue Service 
has indicated to NRC that case-specific revenue rulings would 
be required.3 This study therefore examines the effects of 
tax deductible amortization for the two external fund cases: 
funding at commissioning and sinking fund. 

3wood, RobertS., Assuring the Availability of Funds for 
Nuclear Facilities, unpublished paper, July 1979, p. 14. 



Ill, 11J1ETHODOLOGY 

This analysis uses a case study approach. Complete finan
cial projections were prepared for two New England utilities for 
a number of scenarios. The projections were made with TBS's 
utility financial model. 

This chapter describes the methodology and two cases used 
in the study. Appendix A contains a more detailed description 
of the financial model, and Appendix B lists the major assump
tions involved in the projections. 

GENERAL APPROACH 

The methodological approach can be characterized as incre
mental analysis of total-company projections. A computer model 
is used to prepare for each scenario a complete set of pro forma 
financial projections: balance sheets, income statements, and 
sources and uses of. funds statements. Comparison of these 
alternative projections identifies the effects of alternative 
policies or events. 

The preparation of total-comRany projections is important 
for two reasons. First, it allows a more accurate assessment 
of a particular policy in light of all other factors affect
ing the company. This is central to the concept of a case 
study. Second, it allows computation not only of the absolute 
impact of a given policy but also of the impact relative to a 
base case. 

The relevant base case represents the state of the world 
.i.n which nuclear decommissioning cost is not considered. This 
case , pro j e c ted i n t his s t u d y for 4 0 . y e al' s , must i n c 1 u de for €'~ . 
casts of interest and inflation ra.te.$,. e:iectricity growth r~·tes',:, 
and capital costs and canst rue tion · pl,a·ns. These data a·re·;. of·. · 
course, difficult to forecast fo~ 46.t~a~s, but any reason~ril~ .. · 
assumption can provide a sui tat~ u:~ base1ihe against which to · · 
measure alternative decommiss1onir1g· si::i:::a. tegieG. Appendix· R 
discusses the major assumptions a·f .t:b.e· projections. · 
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CASE DESCRIPTIONS 

Two New England utilities were chosen as cases: Northeast 
Utilities and Maine Yankee. These two represent diverse forms 
of plant ownership: joint ownershi~ by members of a holding 
company, sole ownership by one operating company, and joint 
ownership by several utilities through a stock company. They 
also represent both regulation in a single jurisdiction as 
well as multiple jurisdictions. Finally, they allow analysis 
of companies both with a single plant and with multiple units. 

Northeast Utilities 

Northeast Utilities (NO) is a holding company which ser
vices portions of Connecticut and Massachusetts through four 
operating subsidiaries: 

• Connecticut Light and Power Company (CL&P); 

• Hartford Electric Light Company (HELCO); 

• Western Massachusetts Electric Company (WMECO); 
and 

• Holyoke Water Power Company (HWP). 

Two of these subsidiaries, CL&P and HELCO, operate. entirely in 
Connecticut, and the other two, WMECO and HWP, operate solely in 
Massachusetts. Approximately 80 percent of NO's operations are 
in Connecticut and 20 percent in Massar.hnsetts. 

With almost three million customers and 5,855 megawatts 
of generating capacity, NO is one of the largest utilities in 
the industry. By the end of 1978, NO's electric operating 
revenues were $834 million and it~ gross plant value was $3.1 
billion. External financing requirements have averaged over 
$100 million in the last five years.4 

Northeast Utilities currently owns and operates one of its 
own nuclear stations: the Millstone Station. Two units are 
in operation at Millstone, and a third is under construction. 
This station represents 28 percent of NO's generating capacity, 

4 All data were obtained from the Uniform Statistical Report, 
an annual report by Northeast Utilities to the Edison Electric 
Institute. 
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and this figure will rise to 34 percent when Millstone 3 is 
completed. Table III-1 provides further background on the 
three units. 

Tab.le II I-1 

MILLSTONE STATION STATISTICS 

Comini s- Percent Ownership 
sioning Capacity - - - - -

Unit Date (~) CL&P HELCO WMECO HWP 

1971 660 53 28 19 0 

2 1g76 812 53 28 19 0 

3 1986* 1,150 35 18 12 0 

-;---
Estimated completion date. 

Source: Uniform Statistical Report, 1978, and communication 
from Northeast Utilit1es. 

NU also owns portions of several nuclear generating com
panies in New England through ownership in the Yankee operating 
companies. These companies are one-plant entities which are 
totally owned by other New England operating companies. NU's 
ownership in the Yankees; shown in Table III-2, represents 
519 mw of capacity. In 1978, the Yankee companies supplied 
17 percent of NU's total generation. 

Table III-2 .. 
YANKEE STATISTICS 

Comrni s- Percent Ownership 
c sioning Capacity - -. - - - - - - - -

Unit Oat~ (~) CL&P HELCO WMECO HI!P NU 

Connecticut 
Yankee 1968 600 25.0 9.5 9.5 0 44.0 

Maine 
Yankee 1972 829 8.0 4.0 3.0 0 15.0 

Massachusetts 
Yankee 1960 IRS 15.0 9.5 7.0 0 31.5 

Vermont 
Yankee 1972 563 6.0 3.5 2.5 0 12.0 

Source: Exhibit 43, "Stockholder Companies and Percent 
Ownership of Nuclear Generating Companies in New 
England," FERC Docket No. ER78-360; Th8 Statistics 
of Privately Owned Electric Utilities 1n the Un1ted 
States; and Ma1ne Yankee's USR. 
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For ~he purposes of this case study, only decommissioning 
costs for ~he three Millstone units were examined; Yankee de
commissioning costs are ignored. This approach recognizes 
that NU will probably provide for the Yankees' decommissioning 
costs by paying increased rates for electricity purchased from 
th~ Yankee companies. 

The siting of all ~hree Millstone units at one si~e may 
affect the technical decommissioning plan because the company 
will attempt ~o avoid large-scale construction or demolition 
activities at one uni~ while other units are still running. As 
discussed earlier, however, the financial analysis can be per
formed separa~ely from the technical assessment. All units 
are assumed to have the same decommissioning costs in constant 
dollars, and the decommissioning fund for each unit is estab
lished by the end of its operating life. 

Maine Yankee 

The Maine Yankee Atomic Power Company owns and operates an 
829 mw nuclear plant in Wiscasset, Maine. The company was in
corporated in 1966 by 11 investor-owned utilities in New England. 
The sponsoring companies and their ownership are displayed in 
Table I II-3. 

Table IU-~ 

OWNERSHIP IN MAINE YANKEE 

lJt11 itl_ 

Central Maine Power Company 
New England Power Company 
Connecticut Light & Power Company 
Bangor Hydro-Electric Company 
Maine Public Service Company 
"Pub 1 i c Service Company of 

New Hampshire 
Cambridge Electric Light Company 
Montaup Electric Company 
Hartford Electric Light Company 
Western Massachusetts Electric Company 
Central Vermont Public Service Corporation 

Based on common stock ownership. 

Source: 1978 Uniform Statistical Report. 

flcreent 
Ownership* 

38 
20 
8 
7 
5 

5 
4 
4 
4 
3 
2 

100 
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In 1978, Maine Yankee's operating revenues were $70.4 mil
lion. The company's rates are solely under the jurisdiction of 
the Federal Energy Regulatory Commission because all of its 
power sales are at wholesale and in interstate commerce. 

The financial arrangements of the company are largely de
termined by two agreements signed by the sponsDring utilities. 
The Power Contract requires each utility to pu~chase a portion 
of th~ plant's output and cover the plant's costs in proportion 
to its ownership share. Co$tS include fuel, op~rating costs, 
interest charges, and a return on common equity. The oper
ating costs include a depreciation charge based on a 30-year 
plant life. The other agreement, the Capital Funds Agreement, 
requires the sponsors to provide the company's capital require
ments not obtainable from other sources. This Agreement presum
ably covers capital e~penditures associated with plant opera
tions. Whel.ht:r decomm.isitioning. falls within the purview of the 
Agreement is a legal question beyond the scope of thls report. 

Maine Yankee was selec~ed as a case because of its unusual 
ownership arrangement. Any financing requirements determined by 
NRC should pertain to the Yankee companies as well as to ongoing 
investor-owned utilities. 



IV. FINDINGS 

This chapter presents the quantitative and qualitative find
ings of the study. Although cost and financial assurance (risk) 
are the primary evaluation criteria, equity and flexibility are 
also important. The chapter is'organized around these four 
evaluation criteria. 

The primary focus is on the three financing strategies dis
cussed in Chapter II: funding at commissioning, sinking fund, 
and funding at decommissioning. For each financing strategy, 
at Least one scenario is examined which includes,straightline 
amortization, investment of the fund in tax-free bonds, and 
straight line normalization of the decommissioning tax deduction. 
This ratemaking treatment provides a rea~onable and consistent 
basis for comparing the three financing strategies. Where most 
appropriate, other scenarios are also analyzed. 

Results are presented frir both case studies: Northeast 
Utilities and Maine Yankee. Most of the results are presented 
for the Connecticut-only portion of Northeast Utilities, desig
nated NU/Connecticut in this report. This consolidation of CL&P 
and HELCO represents a company with operations totally within a 
single state. Unless otherwise stated, all NU results pertain to 
NU/Connecticut. 

CO.S'l' 

In this study the cost of a decommissioning financing al
ternative is defined as the incremental revenue requirements 
imposed on utility customer·s. lncremental revenue requirements 
are determined by changes in ratebase, financing custs, and 
operating costs. 

On the basis of the net present value of revenue require
ments, a good measure of cost to consumers, funding ·at commis
s~onirrg is the most expensive option, and funding at decommis
sioning is the least expensive. Results are presented in Table 
IV-1 for a discount rate of 9.4 percent--the decommissioning 
inflation rate plus 2 percent.5 Funding at commissioning is 
approximately three times and sinking fund twice as expensive 
as funding at decommissioning under the assumption used. 

5A real discount rate of 2 percent was 
mate, historical real interest rate. 
op. cit., p. ~4. 

chosen as the approxi
See Wood, RobertS., 
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Table IV-1 

NET PRESENT VALUE 
OF REVENUE REQUIREMENTS 

Percent 
Increase 

Millions of Over 
Dollars Baseline 

Baseline $39,528 

Incremental Impacts of: 

Funding at Commissioning 283 0;72% 

Sinking Fund 186 0.47 

Funding at Decommissioning 91 0.23 

Incremental revenue requirements can be interpreted as the 
average rate increase to electricity customers. While this 
measure disregards all issues related to rate design, the per
centage increase in revenue requirements approximates the 
increase in a customer's total bill. 

It can be seen in Table IV-1 that the increase in con
sumers' bills due to nuclear decommissioning is not large under 
ahy strategy, ranging between 0.2 and 0.7 percent for the util
ity studied. (This range is naturally sensitive to the assumed 
$50 million decommissioning cost and the utility's fuel mix.) 
As will be discussed later regarding equity, however, the mag-
nitude of the rate impact varies over time. · 

While the ranking of the three alternatives is not affP~t~d 
by the cboi~A ot diEcount raLe, the magnitude of the cost dif
ference decreases at high discount rate~. Figure IV-1 illus
trates the change in cost for different discount rates. The 
lowest reasonable discount rate is 7.4 percent, the assumed rate 
of inflation for decommissioning costs. This rate is effectively 
a zero real discount rate. 

Sensitivity to Interest and 
Inflation Rates 

Given the 40-year horizon of this study, it is ~ertainly 
proper Lo question the sensitivity of the results to changes 
in interest and inflation rates. There are three areas in this 
analysis where these rates are important: the return on the 
decommissioning fund, the inflation rate of decommissioning 
costs, and the utility's cost of capital. 
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Figure IV-1 
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Figure IV-2 shows the effects of changing the rate of re
turn (after taxes) on the decommissioning fund, all other para
meters held constant.6 At reasonable, risk-averse rates, 
there is no change in the ranking of the alternatives, although 
the relative impacts narrow at high rates of return. This is 
due to the fact that the funding at decommissioning option is 
unchanged because there is no liquid fund, but the two funded 
options decrease in cost if the fund is invested in higher 
return assets. At a sufficiently high rate, the three options 
actually reverse rank. This seems unlikely because such a high 
feturn asset would also normally reflect high risk. The after
tax return which reverses the ranking of the decommissioning 
alternatives is higher than the rate of inflation, and these 
returns are historically associated with risky investments. 
As discussed earlier,· the most likely means of achieving such 
high returns would be investment in dividend-bearing stocks or 
the establishment of a tax-exempt state controlled fund. 

Sensitivity analysis was also performed on the rate of in
flation for decommissioning costs. The study assumed 7.4 per
cent for the entire 40-year study horizon, approximately 1.4 per
cent higher than the projected GNP deflator. Figure IV-3 illus
trates the effects of changing the inflation rate for decommis
sioning costs. The cost of all strategies increases with the 
inflation rate because a larger sum must be raised in all years. 

Finally, the costs of decommissioning are affected by the 
company's own costs for new capital, although the ranking re
mains unchanged. With funding at commissioning, increased costs 
of capital further aggravate the situation where the company 
borrows at a high rate and invests at a low rAtP, A€ oun be 
8ccn in Ta~le IV-2, 1ncreasing the ~ost of capital increases 
the cost of this option from $283 million to $388 million. If 
the discount factor is appropriately increased, however, the 
discounted revenue requirements increase only 4 percent to $294 
million. Funding at decommissioning presents the opposite 
results because this option involves collection of funds from 
consumers before the decommissioning fund is established. Since 
the utility has the unrestricted use of the money collected 
for amortization, external financing requirements decline, and 
the value of the avoided financing increases with capital costs. 
With a 12 percent discount factor, the net present value of 
this option declines 16 percent to $76 million. 

6 All of our sensitivity analysis is carried out in this manner. 
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Figure IV-2 

SENSITIVITY ANALYSIS ON RATES OF RETURN 
ON THE DECOMMISSIONING FUND 
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Figure IV-3 

SENSITIVITY ANALYSIS ON INFLATION RATES 
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Table IV-2 

SENSITIVITY ANALYSIS ON THE COST OF 
CAPITAL TO THE UTILITY 

Net Present Value 
of Incremental Revenue Streams 

(millions of dollars) 

Baseline 
High Interest* 

(discounted at 9.4%) 
High Interest* 

(discounted at 12%) 

Funding at Commissioning 
Sinking Fund 

283 

186 

91 

388 

240 

68 

294 

165 

76 Funding at Decommissioning 

* This scenario assumes a 2 percent rise in the cost of all 
formt of r~pital. 

To summarize the sensitivity analyses: 

• As the rate of re~urn that a utility can earn 
on external investments increases, the costs 
of two options, funding at commissioning and 
sinking fund, decrease. The ranking of ~he 
three financing strategies does not change for 
all reasonable rates of return. 

• The costs for all alternatives increase if the 
inflation rate for decomrnissi.oning cos~s also 
increases. The ranking of the alternatives 
does not change, however. 

• As the utility's cost of capital increases, 
the cos~ increases for funding at commis
sioning, and the cost decrea~es for funding 
aL decommissionine. If the discount rate 
is adjus~ed, the differences are small. 

The preceding sensitivity analyses investigated ~he ef
fects of an incorrect assurnp~ion abou~ a s~udy parameter taken 
in isolation. In fact, mo~i of these.interes~ and inflation 
rates move in relativ~ harmony. A much ~ore likely scenario 
where all interest and inflation rates increase is presented 
below. 

Table IV-3 illustrates the effect of combining all three 
changes: a high return on the decommissioning fund, increased 

_decommissioning cost inflation, and higher utility cost of 
capital. T~e results demonstrate that these changes do indeed 
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compensate for each other. The ranking remains unchanged, al
though funding at decommissioning loses some cost advantage. 

I 

Table IV-3 

SENSITIVITY ANALYSIS ON 
ALL INTEREST AND INFLATION RATES 

Net Present Value of 
Incremental Revenue Requirements 

(millions of dollars) 

Baseline 
High Interest 
and Inflation* 

I Funding at Commissioning ~83 295 

202 

154 

Sinking Fund 

Funding at Decommissioning 

186 

91 

This scenario assumes a 7 percent return on the 
decommissioning fund, 1Q percent inflation, and a 2 
percent increase in the cost of common, preferred, and 
debt financing. A discount rate of 12 percent was used. 

Sensitivity to Decommissioning 
Tax Policy 

Current tax laws view decommissioning expP.ns~' a€ u ncga~ 
tive s~lvage vulue. The value of the plant at the end or its 
useful life is negative because a cost must be incurred to close 
the plant. This cost is recognized as a tax deduction in the 
year(s) incurred. Thus, the utility will actually pay greatly 
reduced taxes in the year(s) of decommissioning, which may not 
be completed .until many years after the plant is shut down. 

The ~ax normalization strategy assumed thus far is intended 
to reflect more equitably the decommissioning tax deduction in 
electricity rates over time. While actual taxes paid by ~he 
utility will still decrease sign.ificantly when the decommis
sioning occurs, taxes reported for rate purposes reflect the 
benefit of the large tax deduction spread evenly over the life 
of the plant. This is referred to as straightline (i.e., equal 
each year) normalization of the decommissioning tax deduction. 

A reasonable alternative to the current tax policy would 
be to claim as tax deductible each year the contribution made 
to the decommissioning reserve. In this case, actual taxes 
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paid decrease eich year during the life of the plant, and con
sumers get the advantage of the actual deduction rather than 
the normali~ed deduction. 

NRC has investigated the possibility of annual decommis
sioning deductions with the Internal Revenue Service. While 
IRS will not make a generic ruling on the issue, utilities may 
be able to obtain a ruling from IRS on petition. In certain 
limited situations, the IRS has indicated that it will allow 
annual deductions for decommissioning expenses. Investor-owned 
utilities may be elfgible for annual deductions if they meet 
four criteria. (Note that publicly owned utilities are gener
ally exempt from federal income tax.) 

First, all funds collected from customers (or any 
other source) for decommissioning expense must be 
immediately seg1·egated from the utility's assets. A 
utility may collect from its customers by its normal 
monthly billing procedures and deposit such funds in 
a blind trust immediately upon collection. In other 
words, the utility cannot have even short-term use of 
these funds. In fact, IRS suggested that perhaps a 
separate decommissioning account be established on a 
customer's bill. Second, the blind trust itself can
not he reinvested in a utility's assets. If it is 
desired that earnings from the trust fund themselves 
are tax-exempt, the fund' should be invested in state 
or municipal tax-exempt securities. Third, the fund 
must be administered by parties not normally involved 
with the operations of the utility. A fourth restric
tion indicated by IRS pertains to when a utility over
estim.ates decommissioning costs. If a state estab
lishes a trust fund that meets the conditions describ
~d above, but provides that any excess funds after 
decommissioning.expenses have been paid will be re
turned to the utility, the IRS has indicated that 
this pruvision would prohahly jeopardize the tax
exempt status of the fund.7 

The funding at commissioning and sinking fund alternatives 
may be able to meet the criteria identified above. Table IV-4 
presents the impacts of making tax de~uctihle contributions to 
the decommissioning reserve each year for these two financing 
strategies. The ranking of the alternatives does not change. 

I 

7 . 
Wood, RobertS., op. cit., p. 15. 
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Table IV-4 

SENSITIVITY ANALYSIS ON TAX STATUS 
OF DECOMMISSIONING FUND 

Net Present Value 
of Incremental Revenue Stream 

(millior.s of dollars) 

Baseline Alternate Tax Treatment* 

Funding a: Commissioning 

Sinking f'und 

283 

186 

296 

135 

* A discount rate cf 9.4 percent was used. 

These results are not very different because the non
deductible cases reflect the normalization of the decommis
sioning deduction. Thus the ratemaking policies in both tax 
scenarios in Table IV-4 reflect attempts to spread the tax 
deduction over the life of the plant. The relative costs of 
tax normalization and current year tax deduction are largely 
determined by other factors such as decommissioning amortization 
schedules and interest and inflation rates. 

The ability to deduct currently the decommissioning reserve 
accumulations does have an important advantage, however. The 
decommiss.ioning expense may actually be so large that the ut il
ity will be unable to take advantage of the full rlP.rlllt::'tion. 
Shifting rhe deduction .furwara 1n rime ancl spreading it over· 
thP. life of the plant ensures that the company and its cus
tomers receive the full benefit of the deduction. 

Table IV-5 compares the large deduction for decommission
ing to the taxable income in the year of decommissioning. NU/ 
Connecticut should have little problem using the tax deduction. 
Since the process of decommissioning a plant will most likely 
occur over several years, the deduction would also be spread 
over several years and thus the possibility of unused deduc
t.ions decreases even further. If Mills tone 1 and 2 are placed 
in safe storage until Millstone 3 is taken out of service, then 
the major decommissioning deductions for all three units may 
occur in the same time period. Nevertheless, TBS feels that 
there is a relatively low probability that decommissioning ex
penses would be unused for an ongoing utility with a mix of 
generating facilities. 
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Table IV-5 
I 

COMPARISON OF TAXABLE INCOME TO 
DECOMMISSIONING TAX DEDUCTION 

(millions of dollars)* 

Millstone l 

501 

195 

Millstone 2 

373 
278 

*values for NU/Connecticut only. 

Millstone 3 

519 

568 

Malu~ Yankee, however, prAsents a unique situation because 
it will not have any operating revenues agiinst wh~cn to uffbet 
the decommissioning deduction. It is unclear whether the util
ities which own Maine Yankee can take advantage of the deduc
tion because a company's tax deductions cannot usually be claimed 
by its stockholders. If the deduction cannot be used, Yankee's 
owners will need to raise a significant amount of funds for de
commissioning at that time because the tax normalization scheme 
used in this report assumes that normalized tax savings will 
provide much of the cash flow necessary for decommissioning. 

The major conclusion from the cost analysis of the three 
primary funding mechanisms is that funding aL commissioning is 
more costly than a sinking fund which in turn is more costly 
than funding at decommissioning. Furthermore, this ranking is 
insensitive to most reasonable assumptions about interest and 
inflation rates and changes in tax policy. These results are 
most easily explained by the difference between the after-tax 
cost of capital to the utility (at the time of this writing 
approximately 13 percent) and the after-tax return that a util
ity can earn on it~ inve~tments (currently approximately 8 per
cent). The more money the utility borrows at a blgh cost und 
invests at a lqwer return, the more expensive the financing op
tion becomes to the company and its customers. 

EQUITY 

One of the eria.ls cif·utility ratemaking is the fair appor
tioning of the. cost.-o:f ·s·e.rvice among consumer~. A reasonable 
standard of equity". is· to· apportion costs ·to consumers in relation 
to the benefits. r~ce}ved. 
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This goal of equity has been translated in this study into 
two operational objectives. First, the entire cost of decommis
sioning a nuclear power plant should be borne by the benefici
aries of the plant. Second, the incremental revenues required 
for decommissioning should increase each year at the rate of 
inflation, or, in other words, the rat~ impact in constant (de
fl~ted) dollars should be equal each year. 

Figure IV-4 illustrates a hypothetically desirable pattern 
for decommissioning revenue requirements for a single nuclear 
plant. The decommissioning charge begins in the first year of 
the plant's operation and ends in the last. In current dollars, 
the charge increases at the rate of inflation. In constant 
dollars, the charge remains flat. Stated another way, the charge 
for decommissioning should increase proportionately to the cost 
of electricity. 

I 

Figure IV-4 

DESIRABLE INCREMENTAL REVENUE STREAM OVER 
THE LIFE OF ONE PLANT 

INCREMENTAL 
REVENUE REQUIREMENTS 

CURRENT DOLLARS 
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In practice, it will be difficult to achieve these 
objectives of equity because of uncertainties in forecasting 
costs and interest rates. For example, if a technical decom
missioning strategy is adopted which requires a plant to be 
placed in safe storage for 100 years and then dismantled, the 
financial goal should be to establish a fund by the time the 
plant retires which with accumulated inter~st will be suffi
cient to pay all future decommissioning costs. A long-range 
cost forecast is thus required to compute the amount of the 
target fund. If costs are higher than anti~ipated, future rate
payers will shoulder the additional burden. If costs ar~ lower, 
future ratepayers receive a windfall. In spite of this uncer
tainty, the goal of equity requires a current strategy based 
on·an estimate of future costs. 

Figure IV-5 presents the incremental revenue requirements 
for NU/CourH:~c..: ticut in both f"llrrP.n t and constant dollars. The 
e f f e c t s o f t h e u n i t s en t e r i n g o r 1 e a v in g s e r v ice c an be ~ t= t= 11 

by ihe sharp turns in the curve. (Unusual levels may occur in 
the first and last year of a plan~'s operation because commis
sioning and retirement are presumed to occur at mid-year.) 

Figure IV-6 better illustrates the relative equity of the 
three strategies. In this graph, incremental revenue require
ments have been divided by nuclear generation to adjust for 
the different timing of the three units. 

Of the three strategies, funding at commissioning option 
is the most equitable. A sinking fund places a relatively 
larger burden on later ratepayers. Funding at decommissioning 
is the most inequitable; its negative revenue requirements in 
later years constitute a subsidy of later ratepayers by near
-rerm customers. 

To determine why the three strategies have such different 
equity impacts, it is necessary to understand the components of 
the .incremental revenuP. requirements. Figure IV-7 illustrates 
the current dollar incremental revenue requtremeuts (for a one
~nit decommissioning case) with the individual components iden
tified. (All lines have been estimated with straight lines 
for illustration purposes.) 

In each case , b.o t h dec o mm i s.s Lo.n i.n.g am.o.r:.Li.z.at Lo.n and. d e
ferred .income tuxes are fLat in current dollars. This was done 
to conform with the straight line depreciation of the plant's 
initial cost and the straight line normalization (in states 
which allow normalization) of income tax differences arisihg 
from book and tax depreciation. While this practice is viewed 
by TBS as the most likely to occur~ it is certainly not.optimal 
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Figure IV-5 
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Figure IV-6 
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from the standpoint of equity. All straight line accounting 
practices in fact penalize near-term customers in times of in
flation because the later depreciation charges can be repaid 
in cheaper dollars. 

The major reasons for the differences among the three 
strategies are the effects of different levels of external 
financing. In the two funded cases, funding at commissioning 
and sinking fund, the ·unamortized portion of the fund should 
receive ratebase tr~atment because the~associated capital costs 
are legitimate custs'of providing RArvice from the nuclear plant. 
Increased operating income requirements are therefore required 
to pay the increased interest expenses and common and preferred 
dividends. Increased income in turn leads to increased income 
taxes paid. 

Funding at decommissioning has the opposite effect. The 
amortization less defer red (or in this c.~.se prepaid) income 
taxes provides a source of internal funds which allows the 
company's external financing requirements to be reduced. Com
pared to the baseline, this scenario has decreased operating 
income requirements. This results from the deduction of the 
decommissioning reserve from the ratebase because the reserve· 
represents a costless source of funds advanced by consumers. 
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Figure IV-7 

COMPONENTS OF INCREMENTAL REVENUE REQUIREMENTS FOR 
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The relative equity impacts of the three strategies 
differ, therefore, because of ,different operating income im
pacts. Precedent for this can also be found in traditional 
utility accounting. Just as straight line decommissioning 
amortization and normalization were compared to straight line 
plant depreciation, the non-s~raightline operating income can 
be compared to operating income on net plant value. Ratebase 
is generally tied tb net plant value which declines ove~ the 
plant's life. The associated operating income therefore de
clines over time in current dollars. The inequity of this 
practice is further aggravated by inflation. 

Sensitivity to Amortization Schedule 

The primary task in this study is ~he comparison of three 
decommissioning finarwlu~ 6tra tcgioE:. In orrlP.t: to make fair 
comparisons, the analysis thus far has paired these three fund
ing strategies with a ratemaking treatment for decommissioning 
amortization, the tax status of the return on the fund, and 
·the tax status of the· decommissioning expense. As discussed 
above, this set of strategies produces differing levels of 
equity. 

In this section the amortizat1on schedule is allowed ~o 

vary in order to create three financing alternatives with com
parable equity. In other words, instead of holding the amorti
zation schedule constant and observing the resulting cost and 
equity, the analysis will now hold the equity constant and ob
serve the resulting cost and amortization schedule. The re
sulting amorti~ation schedules are not very likely to be imple
mented because they depart drastically from common practice, 
but as will be seen below, they permit definitive ranking of 
the three alternatives on the basis of cost and equity. 

Figure IV-8 presents results for the three financing strat
egies where amurt:ization E:chedules have been devised to produce 
roughly comparable equity. The incremental fevenue requirements 
per nuclear-generated kilowatt-hour in constant dollars are 
approximately level over the lives of all three Millstone units. 
Funding at decQmmi~sioning is less expensive than the other al
terna~ives in every year, and the sinking fund dominates funding 
at commissioning in every year. 

Table IV-6 presents the relative costs in two ways. The 
first measure is the net present value of incremental revenue 
requirements. The second is the average increase in the cost 
of a nuclear-generated kilowatt-hour in 1979 dollars. Both 
measures give similar signals regarding the relative cost of 
the three strategies. · 
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Figure IV-8 

INCREMENTAL REVENUE REQUIREMENTS PER KILOWATT-HOUR 
FOR CONSTANT EQUITY SCENARIO 
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Table IV-6 

COSTS FOR CONSTANT EQUITY SCENARIO 

Funding at 
Conmi ss ion ing 

Sinking Fund 
Funding at 

Decommissioning 

Net ?resent 
Value of 

Incremental 
Revenue 

Requirements 
(mlll h)ns or 

dollars) 

283 
224 

78 

A~erage Increase 
in Incremental 

Revenue 
Requirements 

(constant m1lls 
per kwh) 

1.62 
1.32 

0.44 

The amortization schedules which produce the above results 
are illustrated in Figure IV-9. The sinking fund requires an 
accelerated amortization schedule, and funding at decommission
ing requires a decelerated schedule. The funding a~ commis
sioning option uses a straightline amortization schedule; i~ 
is unchanged from the earlier analysis. 
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Figure IV-9 

AMORTIZATION SCHEDULES FOR CONSTANT EQUITY SCENARIO 
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This analysis of equity yields two important conclusions. 
First, all else being eqtial, the three primary funding mechanisms 
vary in their fairness to near- and long-term customers. Second, 

• if equity is an important consideration, an amortization schedule 
can always be devised to produce equitable results for any finan
cing strategy. 

FINANCIAL ASSURANCE 

The third criterion for evaluating alternative strategies 
for financing nuclear decommissioning is the level of financial 
assurance. Financial assurance as discussed in this report 
refers to the probability that a utility will be able to raise 
the necessary funds for decommissioning at the time they are 
required. 

There are two reasons that a utility might not be able to 
raise the funds when required. First, if the financing require
ments were inordinately large compared to the firm's normal re
quirements for funds, financing might be made difficult by bond 
indenture restrictions or extremely high costs of capital. Bank
ruptcy is the second case. 

Table IV-7 demonstrates that decommissioning financing is 
not prohibitively large, assuming a $50 million cost. Funding 
at commissioning poses the largest burden by increasing exter
nal financing requirements 71 percent over the baseline in .the 
year of financing. While large, this burden could be spread 
over a few years arid would be manageable for most utilities. 

Table IV-7 

EXTERNAL FINANCING REQUIREMENT 
FOR MILLSTONE 3 

Amount 
(millions of Increase 

Funding at Commissioning 

Funding at Decommissioning 

constant dollars) Over Baseline 

81.8 

18.6 

70% 

15% 
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Funding at decommissioning creates much less of a burden be
cause the utility does not have to raise the extra funds im
posed by the differential between its own cost of capital and 
the rate it can earn on external investments. Sinking funds 
pose no problem at all. The increase in external financing 
over the baseline averages 1.3 percent over the period 1979-
2016. 

The second reason for concern with financial assurance is 
the possibility of utility insolvency. While the probability 
of bankruptcy of a majo~ electric utility in this country is 
low, utilities today face a more difficult financial environ
ment than they have in the past. Furthermore, predictions of 
utility financial status 30 or more years into the future are 
uncertain. 

The specter of premature decommi_ssioning provides further 
reason to be concerned. For example, at the time of this writ
ing, a major utility is perceived by investors as having an 
uncertain financial ~osition because of a serious accident at a 
nuclear power plant.- Thus, a premature decommissioning 
could create a large, unanticipated requirement for funds and, 
at the same time, financially destabilize the parent company. 

One measure of the level of financial assurance provided by 
the three financing strategies is the ratio of the liquid decom
missioning fund to the cost of decommissioning. Figure IV-10 
illustrates that funding at commissioning is the only option 
which provides full security. A sinking fund's risk decreases 
over time as the fund grows. Funding at decommissioning, by de
finition, provides no fund prior to decommissioning. 

It is important to note that the increased financial as
surance of the two funded ·strategies is contingent not only on 
the timing of the financing but on the institutional arrange
ments. In the case.of bankruptcy, funding at commissioning 
provides Little more financial assurance than funding at decom
missioning unless the fund is secured in a trust fund ~hich is 

8This statement is based on the fact that, since the accident 
at Three Mile Island, investors have been demanding a signifi
cant risk premium on tbe stock and bonds of General Public 
Utilities and its subsidiaries. For example, in Salomon Broth
ers' recent ranking of 100 major electric utilities, GPU had the 
Lowest common stock market to book ratio--27 percent--far below 
the next rated utility at 56 percent or the industry average of 
80 percent. (Source: "Electric Utility Common Stock Market 
nata," Salomon Brothers, June 3, 1980.) 
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Figure IV-10 

RATIO OF LIQUID FUND TO OECOMM'SSIONING COST 
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legally reserved for decommissioning. If the funds remain in 
the general accounts of the company, the funds may revert to 
the company's creditors in the event of bankruptcy and thus may 
be unavailable frir decommissioning. 

In conclusion, ful!ding at commissiontng has greater finan
cial assurance than a sinking fund, which in turn has greater 
financial assurance than funding at decommissioning. This 
ranking, as expected, is exactly reverse to the ranking on the 
basis of cost. Risk can always be reduced at a cost. 

FLEXIBILITY 

Decommissioning financing strategies should be responsive 
to a number of factors including uncertainty and the numerous 
situations in which the strategies will be used. Flexibility may 
not be as·important a criterion as cost, equity, or risk, but 
institutional or practical barriers to the implementation of a 
particular strategy should be noted before NRC adopts a policy 
for the industry. 
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This section discusses responsiveness of the strategies to: 

• Uncertainty about the future; 

• Alternative reactor ownership agreements; 

• Multiple jurisdictions; and 

• Choice of technical decommissioning alternative. 

Uncertainty About the Future 

The analysis up to this point has incorporated assumptions 
about the future over a 40-year time horizon. While it should 
be clear that any strategy can incorporate any proj~ction, it 
is less clear that strategies in practice can adjust to revi
sions in these projections. 

Mid-course corrections may be required when new informa
tion becomes available regarding: 

• Decommissioning costs; 

• Reactor lives; and 

• Interest and inflation rates. 

The following discussion summarizes the impacts on cost, equity, 
and financial assurance of changes in each of the above. 

If a mid-course correction is necessary because the esti
mates of decommissioning costs increase, then: 

• The net present vaiue of all incremental revenue 
requirements will increase; 

• Later customers will be adversely affected be
cause near-term customers will have underpaid; 
and 

• Financial assurance will decrease because the 
ratio of the fund to the'estimated decommission
ing cost will have fallen. 

If the estimated useful life of a reactor increases, then: 

• The constant dollar. cost of decommissioning will. 
increase if decommissioning costs are increasing 
faster than the general rate of inflation; 
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• Near-term customers will have over-contributed 
~heir fair share; and 

• Financial assurance will suffer slightly if the 
constant dollar cost increases. 

If interest rates rise faster than expected, then: 

• Cost will increase for the funded options if the 
spread increases between the utility's cost of 
capital and the rate of return on external in
vestments; cost will decrease for the funding 
at decommissioning case; 

• Equity will follow the change in cost; and 

• Financial assurance will suffer if costs in
crease. 

The practical ease with which different strategies can re
spond to such changes is also important. Most strategies can 
adapt equally to most changes. Funding at commissioning is 
likely to be less adaptable if an external trust fund is es
tablished, however, b~cause withdrawals cannot typically be 
made from such trusts. Sinking funds have this restriction 
also, although it will not pose as much of a problem because 
the annual fund payments can be adjusted. 

Alternative Reactor 
Ownership Arrangements 

Nuclear power plants in the United States are owned through 
numerous arrangements, including: 

• Sole ownership by one utility; 

• Joint ownership by members of a holding company; 

•· Joint ownership by several utilities through a 
stock company; and 

• Joint ownership by unrelated utilities. 

Most of the analysis thus far has concentrated on a hypo
thetical· sole ownership case--NU/Connecticut. This case is 
most useful for illustrating the simplest one-owner, one-state 
jurisdiction example. Northeast Utilities illustrates the 
holding company case, and Maine Yankee is an example of a stock 

. company. 
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Joint ownership by members of a holding company or by un
related cotnpanies should not pose barriers to the use of any 
financing mechanisms discussed th~s far, because numerous ac
counting and financial arrangements could be made. For example, 
the subsidiaries of NU are responsible for their capital con
tributions toward joint construction projects. However, they 
turn to another NU subsidiary, Northeast Nuclear Energy Com
pany, for the management of nuclear plant construction and 
~peration and nuclear fuel purchasing. Similarly, unrelated 
joint owners could maintain their own decommissioning accounts 
or make contributions to a joint venture. 

Maine Yankee, however, poses some unusual, prim~rily legal 
problems. The length of its NRC license and the agreements 
signed by the sponsor companies may be shorter than the actual 
reactor life, so that legal responsibilities become vague toward 
the end of the reactor life. These issues are broader than 
decommissioning, however. 

Questions have been raised regarding the feasibility of 
the funding at decommissioning approach for one of the Yankee 
companies. In a recent case before the Federal Energy Regula
tory Commission, the FERC staff argued that a sinking fund 
should be established for the Connecticut Yankee Company because 
funding at decommissioning amortizes a negative salvage value 
and leads to a negative ratebase. 

TBS believes that funding at decommissioning using nega
tive salvage value is a viable alternative financially, al
though it may not be desirable because of its risk. From the 
financial point of view, however, amortization of a negative 
salv~ge value is consistent with the existing problem of 
excess cash flow. 

To understand this, first consider a single asset firm with 
no decommissioning requirement. Such a firm, which depreciates 
that asset but which does not have a construction or acquisi
tion program, will generate a higher flow of funds than it has 
uses for furtds. The company has two financial alternatives. 
One option is to gradually reacquire its own capital stock. 
The company needs to keep only nominal shares outstanding to 
retain its corporate identity. The second option is to accumu
late and invest the excess funds which in turn can be liquidated 
and dispersed to investors at the plant's retirement. In 
either case, the company will raise sufficient financial assets 
during the plant's life to satisfy all liabilities including 
the refunding of the owner's equity. 
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Funding at decommissioning increases the excess cash 
flow because of the increaed amortization of the negative 
salvage value. The company can continue to pursue whichever 
financial policy it was planning without decommissioning. If 
the company reacquires its stock and bonds, it will merely do 
so at a faster rate. In fact, it will reacquire vir~ually all 
of its capital several years before the plant's retirement. 
If all goes as planned, the remaining amor~ization will pro
vide for ~he cost of decommissioning. If the company accumu
la~es and invests the excess funds, it will have sufficient 
funds at the end of the plant's life to satisfy all of the 
company's liabilities including decommissioning. 

While the above discussion demonstrates. that the nega
tive salvage value approach presents no financial problems 
if all goes as planned, it should also be clear that there 
is a higher level of financial risk. Although the balance 
sheet appears strong enough to pay for decommissioning, 
there is no physical asset of value to suppor~ the liabil
ity. Thus if the plant were forced to close prematurely, 
there is no underlying financial s~rength against which to 
borrow. 

Another potential problem with the Yankee organization 
is the possibility under curren~ tax law that the tax deduc
tion for decommissioning would not be able to be used. This 
problem is independent of financing strategy. TBS's projec
tions show ~hat, for Maine Yankee, taxable income in the Last 
yea1· of the plan~'s operation will be approximately $8 million 
and the deduc~ion, if the plant is decommissioned that year, 
would be $258 million. I~ is highly unlikely that decommis
sioning could be completed in one year, however, and there 
will be no significant revenues after plant retirement. 

In addi~ion to the case studies of privately owned utili
~ies discussed in this repor~, o~her plant ownership arrange
ments are possible including federal power au~horities, mu~ic
ipali~ies, and rural electric cooperatives. In the case of 
federal ownership, ~he U.S. government is the guaran~or of the 
organization's obligations. Funding at decommissioning is 
therefore more a~trac~ive in this case, because there is 
lit~le risk that funds will be unavailable, although it is 
~he U.S. taxpayer who absorbs the risk. 

Municipal ownership is the unique case where the u~ility's 
cost of capi~al and ~he ra~e of return which can be earned on 
ex~ernal inves~men~s are approximately equal because municipal
i~ies pay no income taxes. In that case, the cost differences 
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among the three financing strategies should be less because a 
municipal entity does not have to pay'for the difference be
tween its borrowing and lending costs. 

Rural electric cooperatives also present a unique fi
nancing situation~ They are generally exempt from federal 
income taxes because they are cooperatives and distribute 
their· margins. Thus their decominissioning fund would be able 
to accumulate at a tax-free rate. As with municipal utilities, 
the cost difference among the three strategies should be less 
than for privately owned utilities because of the increased 
return on the fund. 

Multiple Jurisdictions 

Most utilities are subject to more Lhao one jurisdiction 
on rate and financial matters. Northeast Utilities is regu
lated by state commissions in Connecticut and Massachusetts as 
well as by FERC. Maine Yankee is primarily regulated by FERC, 
although its sponsors are regulated by five New England state 
commissions. 

Multiple jurisdictions should not preclude the use of any 
st.rar.egy for decommissioning financing, although the use of 
different strategies in di~ferent jurisdictions will cause 
cro~s-jurisdictional subsidies. For example, figure IV-11 
illustrates the effect on Northeast Utilities of different 
strategies in its Massachusetts and Connecticut subsidiaries. 
In this hypothetical example, NO/Connecticut adopts funding at 
commissioning, and NO/Massachusetts uses funding at decommis
sioning. The figure presents a measure of financial assurance-
the ratio of the liquid decommissioning fund to the current 
cost of decommissioning--for the two sets of subsidiaries and 
the parent company. If the hal ding company rna in ta ins the de
commission.ing accounts, or if a separate subsidiary is used, 
theo Connecticut ratepayers will subsidize Massachusetts rate
payers. The subsidy occurs because Massachusetts ratepayers 
have chosen the low-cost, high-risk option, and yet the result
ing financial assurance of the joint account is higher than 
anticipated because the Connecticut ratepayers have chosen to 
pay for the low-risk option. 

ln practice, cross-j ur.isd ic tiona l subs.id ies occur constantly 
and with much large~ magnitude than those potentially created by 
coofliccing decommissioning strategies. For example, the dif
ferent timing of Massachusetts and Connecticut rate cases is 
sufficient to keep the actualized rate of return different in 
the two states. Thus it .is frequently the case that one s.tate 

. 
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Figure IV-11 
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earns a lower rate of return, and the state with the lower re
turn is being temporarily subsidized by the o·ther because the 
utility's common stock, which is sold only by the holding com
pany, is evaluated by investors as the weig~ted average of all 
subsidiary returns. In general, utilities frequently are sub
ject to different accounting rules in different jurisdictions. 

Choice of Technical Alternative 

The range of technical ~hoices for plant decommissioning 
which are available today is not sufficiently diverse to affect 
the choice of financing strategy. The technical choice has 
therefore been ignored in this analysis because the technical 
choice and the financial choice are, for the most part, separ
able. A technical strategy is necessary to determine the mag
nitude and timing of expenses to be incurred, but once cost is 
determined, the goal of a. financing strategy is to establish a 
fund for decommissioning in the year of the plant's retirement 
which will be sufficient to cover all decommissioning expenses. 
This fund must provide for future inflation, maintenance and 
surveillance expenses, and all costs associated with the final· 
decommissioning whenever it occurs. 

The choice of technical alternatives is therefore not a 
barrier to the use of any financing strategy. -Long-term alter
natives such as placing the facility in safe storage and de
ferred dismantlement run a higher risk of producing inequities 
because of the higher risk that the original estimate of the 
required fund was inaccurate. This will be the case regardless 
of financing strategy, however. 

As discussed earlier, the Yankee companies may have to 
make alternative arrangements for any technical alternatives 
other than complete and immediate dismantlement because the 
Yankee corporate entity may cease to exist. The legal arrange
ments made for the Yankee plants do not, however, preclude the 
use of any financing strategies. 

In summary, flexibility regarding uncertainty or alterna
tive regulatory or ownership arrangements does not pose any 
serious barriers to the use of any of the three .financing strat
egies. The worst inflexibility is the possible inability to 
withdraw funds from a blind trust. This may lead to a downward 
bias in the computation of the required fund which in turn may 
put an extra burden on laLer raLepayers. 
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V. CONCLUSIONS 

The primary cone l us ion regard :ing nuclear decommiss .ion i ng 
financing is that no alternative clearly dominates on the 
basis of all relevant criteria: 

• Cost, 

• Financial assurance, 

• Equity, and 

• Flexibility. 
. . 

The three financing al~ernativoc funding at commissioning, 
sinking fund, and funding .at decommissioning--are discussed 
below according to these four criteria. 

COST 

If cost is measured as the discounted, incremental revenue 
requ.iremen(s, funding at decommissioning is the least costly 
strategy. Under one consistent strategy for ratemaking and tax 
treatment, a sinking fund is twice as expensive, and funding · 
at commissioning is three times as expensive as funding at 
decommissioning. 

Assuming a $50 mi 11 ion cost of decommissioning., none of 
these strategies significantly increases the cost of electricity 
to consumers, however. For the Northeast Utilities case study, 
decommissioning increases electricity rates by less than 1 per
cent for all strategies. 

FINANCIAL ASSURANCE 

Although funding at commissioning is the most costly al
ternative, it provides the highest level of assurance that 
funds wi I. I. be available t.o pay for decommissioning. If the 
funds are secured in a trust fund. which can 1 ega.ll y be re
served for decommissioning even in the case of bankruptcy, 
then this alternative is the only one which guarantees that 
funds wil.l be available when required. 
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Funding at decommissioning, which relies on the financial 
strength of the company to be able to provide funds when re
quired, presents the highest financial risk. The experience 
of Three Mile Island demonstrates that a nuclear accident which 
would be serious enough to require premature decommissioning 
is an event which might seriously threaten the financing abil
ity of the utility. In addition, there exists the uricertainty 
of predicting financial solvency for any utility 30 or more 
years into the future. 

A sinking fund is a compromise between the two extreme 
strateg.ies. It provides greater assurance than fundi.ng at de
commissioning but at increased cost. Financial assurance is 
determined by the liquid res~rve fund, whi.ch builds up over 
the plant's life. ·For a 30-year plant, 13 percent of the re
quired cost is available in the fund after one year, and more 
than 70 percent is available after nine years. 

EQUITY 

The fairness of the rate impacts to consumers is largely 
determined by ratemaking and tax treatment. The amortization 
schedule is the most influential factor, and a schedule can 
theoretically be d~vised to insure equitable impacts. These 
schedules may depart from commonly accepted practice, however. 

A major potential source of inequity stems from curreht 
tax law which requires that decommissioning costs be deducted 
in th~ y~ar incurred. If this law is not changed, normaliza
tion of this large deduction is required to gi~e the associated 
tax benefit to the same consumers who paid for decommissioning. 
Normalization may not be sufficient to insure equitable treat
ment for one-plant companies, however. 

FLEXIBILITY 

Uncertainty about interest and inflation rates makes fi
nancial planning for decommissioning difficult, but it does 
not preclude the use of any alternative. In all cases, long
term estimates of interest and inflation must be made in order 
to spread the burden of decomm.issioning equ.i tably over time. 
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The funding at commissioning and sinking fund options are 
the most sensitive to_ this uncertainty. Trust funds will be 
established for these options· to secure the funds in the event 
of bankruptcy. Because withdrawals are typically difficult to 
make from such ·funds, there may be a tendency to _underestimate 
the. fund requirements. 

Most alternative ownership arrangements do not pose problems 
for decommissioning financing. Maine Yankee, an example of a 
single-plant company, merits,special attention because the com
pany may cease to exist at the end of the plant's life. Even if 
it continues as a corporation, its revenue will probably be in
sufficient to utilize the tax deduction for decommissioning in 
the year(s) when the cost is incurred. 

Ownership by organizations other than privately owned util-
. it1es affects the costs and risks of the financing alternatives. 
Although this study did not explicitly consider cases of federal, 
municipal, and cooperative ownership, the principles discussed 
in Chapters II and IV are applicable. If a non-corporate owner 
has greater financial stability, e.g., the federal governmenL, 
then the requirement for a risk averse st~ategy is less. If the 
difference between the owner's after-tax costs of borrowing and 
investing is small, e.g., municipal ownership, then the differ
ences in cost among strategies decreases significantly. 

Multiple jurisdictions may lead to different rate treat
ment of decommissioning expenses in the different· jurisdictions, 
but this does not preclude the use of any financing strategy. 
At worst, cross-jurisdictional subsidies will occur. 

Finally, the choice of the technical decommissioning plan 
will affect the final cost of decommissioning, but it should 
not affect the financing strategy or rat~making treatment. 
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APPENDIX A 

RAm 

The Regulatory Analysis Model, RAm, is a computer-based 
model for ma~ing financial projections for an electric 
utility given a set of assumptions or projections concerning 
demand, capi~al expenditures, operating costs, and financial 
and regulatory policies. 

RAm is an evolutionary step in a family of f.inancial fore
casting and policy-testing models developed by Temple, Barker & 
Sloane, Inc. (TBS). The advancement in.the application of the 
principles developed by TBS was made possible by funding pro
vided by the Experimental Technology Incentives Program of the 
Na~ional Bureau of Standards of the U.S. Department of Commerce. 
Technical oversight was provided by the Federal Power Commis
sion. Several state regulatory commissions participated in the 
development and testing of RArn. 

RAm utilizes a combination of historical data, input as
sumptions concerning financial and operating relationships, and 
regulatory and tax accounting logic in making financial projec
tions. The logical structure has been developed to a level of 
detail that surpasses what is feasible in manual forecasting 
approaches and that enables RArn.closely to mirror actual results. 

RAm has been designed to accept input assumptions, e.g., 
future capital expenditures for various types of plant and 
equipment, from a variety of sources. The data items required 
by RAm may be developed by other, often complex, models. As an 
example, the capital budget required as an input to RAm may be 
an output from a capacity optimization program. RAm itself can 
be utilized to make some subsidiary forecasts. For example, 
estimates of future operations and maintenance costs may be 
derived from historical trends through the use of the perform
ance evaluation module of RAm. Exhibit A-1 illustrates the 
flows of information utilized by RAm. RAm's design as a com
plement to other, often complex, tools of the planning process 
both simplifies its structure and adds to its flexibility of 
use. 
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DESCRIPTION OF RAm 

RAm is a complex model, but it is flexible and user-oriented. 
Its flexibility is evidenced not only by its ability to analyze 
numerous issues but also by the fact that the data required by 
the model can be of various levels of detail. The complexity of 
RAm is apparent only in the internal program structure of the 
model; conceptually and operationally, RAm is relatively 
straightforward. The conceptual structure of RAm will be de
scribed in detail in the remainder of this section. The reader 
should refer to the information flows described in Exhibit A-1. 

There are five important functional parts, or modules, exe
cuted during RAm analysis. These are the Plant Module, the 
Performance Module, the Fixed Obligations Module, the Finance 
Modu~e. and the Report Writer Module. Each of these modules 
will be described below. Further detail, including equations 
and source code documentation, is available from TBS upon 
request. 

Plant Module: Plant Calculations 

The Plant Module of RAm performs five functions: 

• It determines the construction work in progress 
(CWIP) balance. 

• It determines the allowance for funds used during 
construction (AFDC). 

• It determin~s the amount of AFDC associated with 
each category of plant in service. (The model 
allows from one to ten categories of future plant, 
such·as transmission, distribution, nuclear pro
duction, etc.) 

-
• It determines the amount of depreciatid~, bot~ 

tax and book, for each plant category. 

• It determines net and gross plant value. 

CWIP is calculated by taking the previous year's CWIP 
figure, adding to it all actual cash construction expenditures, 
and subtracting all increases in plant-in-service (before re
tirements). The AFDC component of CWIP is kept separate. All 
cash construction expenditures must be accounted for in either 
CWIP o~ plant-in-service. Therefore, the increase (or decrease) 
in CWIP is equal to cash construction expenditures less the 
~mount transferred to plant-in-service. 
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The amount of AFDC shown as income in each year is calcu
lated by multiplying the average year-end CWIP balance by the 
AFDC rate. AFDC is calculated on an annual basis and is not 
compounded. While the calculation of AFDC is simple, its ac
counting is more complex. The amount of AFDC in the CWIP ac
count and the AFDC portion of each plant-in-service category 
must be kept separate because of the special nature of AFDC. 
When calculating the current year's AFDC amount, the AFDC por
tion of CWIP cannot be included. When depreciating the plant 
accounts for income. tax purposes, only the non-AFDC portion of 
the plant cost can be depreciated. For book purposes, however, 
the AFDC portion of plant cost is depreciated. 

To properly account for AFDC, a second calculation is made. 
The second calculation determines how much AFDC is associated 
with the plant going into service in a particular year. This 
amount is subtracted from the accumulated AFDC in the CWIP 
balance, and added to the accumulated AFDC in the plant in 
service balance. In effect, AFDC accounting parallels that of 
cash expenditures, with the CWIP account and each plant account 
having a corresponding AFDC account. 

RAm computes three types of depreciation: book deprecia
tion of plant, book depreciation of the AFDC component of 
plant, and tax (accelerated) depreciation of plant. 

Book depreciation is calculated on a straightline basis 
by multiplying the gross value of each plant account and cate
gory by a depreciation rate. The AFDC component of plant is 
also depreciated on a straightline basis for book purposes, 
using the same depreciation rate as for book depreciation of 
plant. 

Tax depreciation is calculated exclusive of AFDC. 
The net plant value (tax) of existing plant is estimated from 
annual tax depreciation and an average asset life determined 
from book depreciation. Tax depreciation is calculated on a 
double declining balance basis. 

Performance Module: Calculation of 
Operations and Maintenance Expenses 

Operations and maintenance expense (O&M) used by RAm may 
be developed independently or by the Performance Module of RAm. 

The Performance Module of RAm can be used to develop st~tis
tical relationships between costs and services. ·rt does this 

.. :. ~- · .. 
< ... _ .. : ... 
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by performing a regression over time between eacb cost item 
and selected measures of service. The method of regression 
and selection of service measures are controlled by the analyst. 

The relationships developed as part of performance 
evaluation may be used to project future O&M expenses. 
Projection is accomplished by supplying forecasts of the 
independent variables specified in the causal relationships-
e.g., peak load and energy consumption--and calculating the 
value of each expense item for each future year. 

An alternative procedure is available for projecting se
lected O&M items which do not lend themselves to the type of 
historical analysis described above. The u~er may independ
ently determine the relations to be used and simply input the 
desired coefficients and .the form of the relationship. These 
relationships may have the same form as those developed from 
historical data. 

Fixed Obligations Module: 
Interest Calculations 

The Fixed Obligations Module of RAm keeps track of and 
performs interest calcul~tions on a utility's outstanding long
term debt and preferred stock issues (fixed obligations). In 
addition, it can measure the effect on interest and dividend 
payments and embedded interest rates of any new issue. 

The debt file and preferred stock file created by the·user 
contains a description of each issue, the year and date of is
sue, the year of retirement (if any), the interest or dividend 
rate, the original amount.of issue, the current amount out
standing, and the annual sinking fund payment (if any). The 
Finance Module uses this file to make preliminary estimates of 
interest payments and calculates the amount of new debt and 
stock issues and adds them to the debt and stock files. The 
Fixed Obligations Module then uses the file to calculate the 
exact amount of long-term debt interest payments and preferred 
stock dividends. The information is then passed on to the Fi
nance Module for use in the financial calculations. The amount 
of interest or dividends to be paid each year on each issue is 
assumed to be paid on the date of original issue and is prorated 
if the issue has not been outstanding for a full year. 
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Finance Module: 
Financial Calculations 

The Finance Module is the heart of RAm. It performs the 
task of calculating required revenues and all the relevant fi
nancial parameters necessary to develop a pro forma income 
statement, balance sheet, and sources and uses of funds state
ment. In particular, the Finance Module calculates for each 
year of the forecast period: 

• Ratebase 

• Required revenues 

• Net income and return on ratebase or equity 

• Earnings available for common equity 

• ·Common dividends paid 

• Retained earnings 

• Common stock issued 

• Preferred stock issued 

• Long-term debt issued 

• Short-term debt issued 

• Short torm dect intt?-t'P.~t paymP.nts 

• Increase (or decrease) in net working capital· 

• Federal and state income taxes paid 

• Gross revenues taxes paid 

• Property taxes paid 

e Investment tax credit (ITC) earned on investments 

• Portion of the ITC which was deferred 
(under normalized accounting) 

• Portion of the ITC which was used to reduce taxes 
· on the books (normalized accounting) 

• The tax deferral resulting from accelerated 
depreciation (normalized accounting). 
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The basis for the financial calculations in the Finance 
Module is the attainment of an income figure derived from 
the user-specified rate of return on rate base or on common 
equity. The Finance Module calculates the information necessary 
to develop an income statement from the bottom up. That is, net 
income is calculated first, then income taxes, interest, other 
income, operating income, operating expenses, and finally 
operating revenues. 

The calculations are, for the most part, straightforward 
and simple. After subtracting preferred dividends (calculated 
by the Fixed Obligations Module) from net income, the remaining 
income is allocated between retained earnings and common divi
dends, using a user-specified ratio. Working up the income 
statement, income taxes are calculated using the prevailing 
federal and state income tax rate and the after-tax net income 
(less any non-taxable income, such as AFDC). This calculation 
is somewhat complicated because the effects of the various 
non-taxable items, tax deferral items, and ITCs must be ac
counted for. The amount of investment tax credit is calculated 
as a percent of the cash construction expenditures for the 
year, less a portion assumed _to be ineligible for ITC (e.g., 
buildings, land, etc.). By adding net income and taxes paid 
and subtracting ITC, earnings before taxes (EBT) is determined. 
(Note that the entire ITC is taken for tax reporting in the 
year it is earned.) Adding in the long-term debt interest 
calculated by the Fixed Obligations Module and the interest on 
short-term debt calculated by the Finance Module (a given 
interest rate times the average short-term debt for the year) 
to EBT gives earnings before interest and taxes (EBIT). 
Subtracting other income. (AFDC, calculated by the Plant 
Module, and any user-specified equity earnings in subsidiary 
companies) from EBIT yields operating income. 

To determine operating Tevenues, the various expenses must 
be added to the operating income. The O&M expenses (fuel, 
operations, maintenance, purchased power, etc.) are provided by 
the Performance Module. Depreciation charges are calculated by 
the Plant Module. The remaining expense item, other taxes, is 
calculated by the Finance Module as a percent of average gross 
plant excluding AFDC (property tax) and of operating revenues 
(franchise, payroll, and miscellaneous taxes). 

As the Finance Module calculates the items on the income 
statement, the calculations necessary to develop tbe other two 
basic financial statements, the balance sheet and sources and 
uses of funds, are performed. The capital expenditures and AFDC 
computed in the Plant Module require financing from internal 
sources (retained earnings, tax deferrals) and external sources 
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(long- and short-term debt, preferred and common stock). Funds 
required in excess of internally generated funds are financed 
first through the issuance of short-term debt to a user-specified 
limit, then through the issuance of a user-specified mix of long
term debt, common stock, and preferred stock. If there exist 
internally generated funds in excess of expenditures, short-term 
debt will be reduced to a user~specified minimum, and any re
maining funds will be put into the net working capital account. 

For the purposes of this study, a number of new features 
were added to the model. The Finance Module computes an asset 
account, decommissioning fund, which represents the cumulative 
external trust fund available for decommissioning. A liabil
ities account, decommissioning reserve, contains the accrual 
for decommissioning. Decommissioning amortization and interest 
earned on the decommissioning fund is charged annually to the 
decommissioning reserve. 

The model can simulate any of the three financing stra
tegies: funding at commissioning, sinking fund, or funding 
at decommissioning. Given input assumptions about the cost of 
decommissioning and interest and inflation rates, the Finance 
Module will calculate the value of the fund, accumul~ted in
terest, decommissioning amortization, and changes in the decom
missioning reserve. The model also computes required changes 
in actual and deferred income taxes, operating income, revenue 
requirements, interest and dividends, issues of long-term debt 
and common and preferred stock, and net working ·capital. 

Report Writer Module: Generation of 
Financial Statements and Other Reports 

The last part of the Regulatory Analysis Model is the 
Report Writer Mridule. The Report Writer Module receives all 
the information calculated by the Finance, Fixed Obligations, 
and Performance Modules and displays these data in various 
user-specified reports. At present, the user has the option 
of printing income statements, balance sheets, sources and 
uses of funds statements, and O&M expense projections. The 
Report Writer Module allows the user to print these reports 
for any year or years over the forecast period in either 
constant or current dollars. The user also has the option of 
specifying which lines of each report are to be printed. 

Exhibits A-2 through A-6 illustrate the main reports 
available from RAm. Exhibit A-7 is an auxiliary report, the 
Master Data File Report, which provides supplementary and 
more detailed data than are available in the other reports. 
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CCtWANY- (l{1C 

FILE- LAPC71 
rlf,T£- 07121176 

STEAH - OPERATION - STEAh EXPE~SC 
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502 

~ULTIV~RIATE LINEAR REr.R~SSION 
H = 70b.2J8 t .114JS~E-03*<1002> 
R-SOUARED = .9494 tASED ON 10 POINTS 

1965 1~66 1967 19613 
------ ------ ------ ------
603.15 619.77 640.35 729.77 

1979 1950 1981 1902 
------ ------ ------ ------

1969 
------
792.93 

1983 
------

2(84.01 2768.27 : 3063.70 3356.81 3661.64 
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1970 1971 1972 1973 ------ ------ ------ ------
993.63 1101>.30 1236.21 1387.96 

1984 190:5 1936 
------ ------ ------

3996.99 4366.17 4790.01 

1974. 1975 1976 ------ ------ ------
1459.55 1604.15 1864.44 

1977 ------
2050.40 

:t> 
I 

........ 
. 0 

1970 

2254.9 
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COMPANY -ABC 
FILE NO. - ~5 Exhibit A-4 
I•AlE -03/'21/77 

ABC ELECTRIC COMPANY 
INCOME.STI'IfEHENT 

I•ECEHBER 31 

MILLIONS OF CUHRENT DOLLARS 

1976 1977 1978 1979 1980 1981 1982 1983 .• 1984 
------ ------ ------ ------ ------ ------ ------ ------ ------

OF'ERATING REVENUES 308.13 614.64 485.36 497.53 538.09 6<r2.77 732.72 751.36 886.83 

-FUEL 151 .. 30 166.43 183.08 220.58 263.89 2<;0.28 338,17 392.79 447.48 
-PURCHASED F'OWEI' -53 .. 11 216.65 67.49 17.48 -17.12 :;5.42 51.94 -6.33 40.97 
-OF'Er\A T I ON 56 .. 50 59.56 63.04 66.52 69.90 ';3.40 77.47 82.08 87.11 
-HAINTEN,)NC.::: .so 2.70 2.70 2.70 2.70 5.40 5,40. 6.30 6.30 
-I•EF'RECIATIDN 29.16 30.25 31.54 34.93 39.95 .C3,61 46.02 49.41 53.69 :;c.. 

I 

TOTAL OF·Ef\1'\T I NG EXPENSES 184.65 475.58 347.85 342.21 3'59.32 4B8 .11 '519.00 524.25 635.55 1-' 
1-' 

-OTHER TAX 20.38 37.57 30.51 31.54 34.31 .C3,30 45.78 47.17 55.16 
-INCOME TI'IX PAID 20.15 22.52 24.94 36.53 45.61 "'.8.49 60.76 66.00 75.39 
-L•EFU~r\ED INCOME TAX 8.02 6.96 6.08 6.26 7.11 7.14 6.47 6.27 6.43 
-I•EF INVEST Tt.X CREDIT 3.86 6.53 5.92 3.04 3.20 .46 1.02 .89 -.os 

TOTAL EXPENSES 245.05 549.16 415.29 419.59 449.55 597.49 633.03 6-44.57 772.48 

' 
Of'E.RATING INCOME 63.08 65.48 70.07 77.94 88.54 «?5.28 99.69 106.79 114.35 

tOlHEI\ INCottE 0 0 0 0 0 0 0 0 0 
ti'IH•C 4.78 9.66 15.55 15.92 9.96 7.46 9.01 9.14 5.41 

INCOME I•EFORlE INTEREST 67.86 75.14 85.62 93.87 98.50 102.74 108.70 115.92 119.75 
-INTER[ST-LTD 25.19 27.62 31.74 35.17 37.34 ::m. 64 40.70 43.94 45.33 
-INTEr\EST STD .24 .38 .38 .38 .38 .38 .38 .38 .58 

NET INCOME 42.43 47.14 53.51 '513.32 60.78 .:.3.72 67.63 71.61 73.84 
-f'REFERRHI loiVIDENDS 6.18 6.96 8.46 9.70 10.19 11.13 12.29 13.11 13.49 

EAr\NINGS AVAIL COHH 3.!..24 40. 1 S' 45.04 48.62 50.60 52.59 55.34 58.49 60.36 
-COMMON DIV'IDENDS 32.62 36.17 40.54 43.76 45.54 "7.33 49.60 ~2.65 54.32 

RETAINED EAI'NINGS 3.62 4.02 4.50 4 •. 86 5.06 5.26 5.53 5.85 6.04 



COMF•ANY -IUlC 
FILE NO. - 55 
PfTE -03/21/77 

SOURCES 
JNTERNI'IL 

NET INCOME 
I•EF'f\ECIATION 
[•EFEr\RED INCOME TAXES 
[IEF HIVEST TAX CREDIT 
TOTAL INTERNAL 

EXTERNAL 
COMMON STOCK 
f·REFERREr• STOCK 
LONG TERM DE (IT 

SHORT TERM DEElT 
TOTAL EXTERNAL 

TOTAL SOURCES 

USES 

Gl~ PLANT AlllliTIONS tAFDC 
CWIF' INCREMENT 
TGTAL CONST EXf'ENDITURES 
f'REFERRED DIVIDENDS 
CONI10N I•IVIIIENDS 
[IE (IT RETIREMENT 
f'REF RETIREMENT 
NET INCR WORKING CAPITAL 

TOTAL USES 

1976 
------

42.43 
29.16 

8.02 
3.86 

83.47 

19.89 
5.99 
8.36 

3.53 
37.78 

121.25 

42.94 
41.84 
84.78 
6.18 

32.62 
0 
0 

-2.33 

121.25 

1977 
------

47.14 
30.25 

6.96 
6.53 

90.88 

28.80 
. 12.19 
48.76 

0 
89.74 

180.62 

37.99 
99.68 

137.66 
6.96 

36.17 
0 
0 

-.17 

180.62 
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A~C ELECTRIC COMPANY 
SOURCES AND USES OF FUNDS 

[IECEMitER 31 

MILLIONS OF CURRENT 

1978 1979 1980 
------ ------ ------

53.:51: 58.32 60.78 
31.54 34~93 39.95 
6.08 ·6;26 7.11 
5.92 3.04 3.20 

97.05 102.55 111.04 

32.01 9.72 8.68 
23.28 5.83 5.50 
56.41 31.14 20.03 

0 0 0 
111.69 46.70 34.:H 

208.74 149.25 145.25 

56.84 176.3? 163.91 
79.71 -.8:3.69 -74.84 

136.55 90.67 E:9.08 
8.46 9.70 10.18 

40.54 43.76 45.54 
11.87 9.90 0 

0 0 0 
11.31 -4.77 .45 

208.74 149.25 145.25 

DOLLARS 

1981 1982 1983 1984 
------ ------ ------ ------

63.72 67.63 71.61 73.84 
43.61 46.02 49.41 53.69 

7.14 6.47 6.27 6.43 
.46 1.02 .89 -.05 

114.93 121.14 128.17 133.92 :x> 
I 

f--' 

~" 9.43 19.00 14.72 0 
16.82 10;51 8.92 0 
10.47 46.92 29.39 11.87 

0 0 0 5.40 
36.72 76.44 52.9::! 17.27 

151.65 197.58 181.09 151.19 

87.28 81.56 151.13 141.36 
4.40 36.35 -37.27 -70.53 

91.69 117.?1 113.86 70.82 
11.13 12.29 13.11 13.49 
.. 7.33 49.80 52.65 54.32 

0 11.87 0 11.67 
0 0. 0 0 

1.5o 5.71 1.47 .69 

151.65 197.58 181.09 151.19 



COMPANY -ABC 
FILE NO. - 55 
DATE -OJ/21/77 

ASSETS 
------

GR ELEC PLANT 
-ACCUH DEPREC 

NET ELEC PLANT 
tCWIP 

NET ELEC UTIL PLANT 
NET WORKING CAF'HAL 

TOTAL ASSETS 

. LIABILITIES 
-----------

COMtiON STOCK 
tRETAINHI EI'IRN.LNGS 

TOrAL COMMON EOUITY 
H'REFERf\[[1 STOCK 
+LONG TEr\M DE ItT 

TO!AL CAF'ITAL 
tSHOr\T TERM DEH 
t:cEFERRED INCOME TAXES 
+DEF INVEST TAX CREDIT 

TOTAL LIAlliLITIES 

1975 1976 ------ ------

972.26 1009.95 
25:i .19 279.10 
717.08 730.85 
50.44 92.28 

767.52 823.13 
13.87 11.54 

791.39 934.67 

145.25 165.14 
101.88 105.51 
247.JJ 270.65 

94.:53 100.53 
393.75 402.11 
735.42 773.29 

1.47 5.00 
19.13 27.15 
25.36 29.22 

781.38 834.67 

Exhibit A-6 

ABC ELECTRIC COMPANY 
I•ALANCE SHEET 

DECEMBER 31 

HILLIONS OF CURRENT 

1977 1978 . 1979 ------ ------ ------

1042.69 1094.20 1265.40 
304.10 330.39 360.07 
738.59 763.09 905.33 
191.95 271.67 185 .• 97 
930.55 1035.56 1091.30 

11.37 22.68 17.91 

941.92 1059.24 1109.21 

193.94 225.95 235.67 
109.53 114.03 118.89 
303.47 339.98 354.56 
112.72 135.99 141.83 
450,87 495.40 516.65 
867.05 971.3? 1013.04. 

s.oo 5.00 5.00 
34.11 40.20 46.46 
35.7~ 41.67 44.71 

941.92 1058.24 1109.21 

DOLLARS 

1980 
------

1424.06 
394.77 

1029.29 
111.141 

1140.43 
18.36 

'1158. 79' 

244. 35· 
123.95; 
368.31 
147.32 
536. 68' 

1052.31 
5.00 

53.57' 
47.91 

1158.79 

·,. 

1981 1982 1983 1984 
------ ------ ------ ------

1506.09" 1582.40 1728.28 1864.39 
433.13' 473.90 518.06 566.50 

1072.97 1108.50 1210.23 1297.89 :» 
115.54 151.89 114.62 44.08 I 

1188.51 1260.39 1324.84 1341.97 1-' 
w 

19.86 25.56 27.04 27.73 

1208.36 1285.95 1351.89 1369.70 

253.79 272.79 287.51 287.51 
129.21 134.75 1~0.60 146.t.3 
3F.J3,00 407.53 428.10 434.14 
164.14 174.66 183.47 1133.47 
547.14 582.19 611.58 611.58 

1094.29 1164.38 1223.16 1229.19 
5.00 5.00 s.oo 10.40 

60.71 67.18 73.44 79.88 
48.37 49.39 50.28 50.23 

1208.36 1285.95 1351.88 1369.70 



COMPANY -AEIC Exhibit A-7 
FILE NO. - ss 
DATE -03/21/77 

AfiC ELECTRIC COMPANY 
MASTER [lATA FfLE 

DECEMBER 31 

HILLIONS OF CURRENT DOLLARS 

1975 1976 11'77 1978 1979 1980 1981 1982 1983 1984 
------ ------ ------ ------ ------ ------ ------ --:----~ ------ ------

riLE• DATEr COHr OPTIONS 55 03/21/77 ABC R N 
UNUSED FIELD 0 0 0 0 0 0 0 0 0 0 
GNF' DEFLATOR 1.00 1.05 1.11 1.17 1.24 1.30 1.36 1. 44 1.52 1.61 
ELECTRIC f'LANTCGROSSriNS) 897.80 935.88 967.13 1017.38 1169.03 1309.94 1304.21 145:~.74 1584.29 1706.60 
COtiST WORK IN F'ROGr.:ESS 44.36 83.11 174.61 240·. 11 157.96 90.92 95.62 129.73 90.66 36.51 
ACCUH [I[H;ECIATION 237.65 259.24 281.86 :3os·. 73 332.68 364.07 39El.74 435.61 ':475.52 519.28 
DEF'REC TillS F'ER <ACCEL> 43.45 41.29 4::>. 41 40.0!3 43. ·1El 49.46 52.78 53.77 56.45 60.61 
NET wor.;K I NG CAf'ITfiL CUM 13.87. 11.54 11.37 22.68 17.91 18.36 19.86 25.56 27.04 27.73 > 
CUM COMMON STK ISSUED 145.25 165.14 193.94 225.95 235.67 244.35 253.79 272.79 287.51 287.51 I 
COM STK ISSUED nus F'ER 0 19.89 29.80 32.01 • 9. 72 0.68 9.43 19.00 14.72 0 ........ 

~ 
CUM RET EM\NINGS GENER 101.88 105.51 109.53 114.03 118.89 123.95 129.21 134.75 140.60 146.63 
HET EARNINGS GEN TillS f'ER 0 3.62 4.02 ·1. 50 4.86 5.06 5.26 5.53 s.as 6.04 
CIJM f'f.;EF SH\ 15SUE£l 94.53 300.53 112.72 135.99 141.83 147.32 164.14 174.66 183.47 183.47 
I"I;;[F !ilK ISSUE [I TillS PER 0 5.99 1:2.19 23.29 5.03- ::;.so 16.32 10.51 8.82 0 
CUM LONG TERM [IF. [IT 393.75 402.11 450.87 495.40 516.65 536.68 547.14 532.19 611.58 611.58 
LNG TRM [I(IT ISS THIS PER 0 8.36 49.76 56.41 31.14 20.03 10.47 46.92 29.39 11.87 
LNG TRH [l[cT REF THIS PER 0 0. 0 11.El7 .,-.90 0 0 11.87 0 11.87 
CUM SIIURT TERN [IE[cT 1 • .11.7 5.00 s.oo 5.00 s.oo 5.00 ::;.oo s.oo 5.00 10.40 
SHT TRM [I [IT ISS TilTS PER 0 3.:53 0 0 0 0 0 0 0 s. 40 
CUM INC TAX [cEFERRALS 19.13 27.15 34.11 4o.:w 46.46 53.~7 60.71 67.18 73.44 79.88 
INC TI'X [IEF TIHS r·ER 0 8.02 -6.96 6.09 6.26 7.11 7.14 ·6.47 6.27 6.43 
CUM AFLIC CI\F' IT ,,L I ZE£1 72.39 74.08 75.57 76. ~i'l 96.37 114.12 121.00 128.1,6 143.99 157.78 
AH1C CM'ITALIZE£1 THIS PER 0 1.69 1.49 1.34 19.47 17.75 7.76 6.78 15.33 13.79 
OF'F.:RIH I NG REVENUES 312.65 308.13 614.64 485.36 497.53 538.09 692.77 732.72 751.36 B86.G3 
FUEL EXFENSE 0 151.30 166.43 183.08 220.59 263.89 290.28 338.17 ;392.79 447.413 
F'Uf\CHASE£1 F'OWER EXPENSE -48.14 -53.11 216.65 67-.49 17.48 -17.12 75.42 51.94 -6.33 40.97 
OPERATION EXPENSE 58.60 56.50 ~9.56 63.0'4 ~6.52 69.90 73.40 77.47 82.08 87.11 
MAINTENANCE EXPENSE 0 .eo 2.70 2.70 2.70 2.70 5.40 5.40 6o30 6.30 
I'IEf'REC EXPENSE <STR LIN> 0 26.83 27.87 29.12 32.20 36.64 39.92 42.12 45.16 49.01 
STATE INCOME TAXES 0 4.82 3.86 4.27 6.25 7.81 10.01 10.40 11.30 12.90 



Exhibit A-7 (r.ontinued) 
COMPANY -Al'C 

COMF'ANY FILF; NO. - 55 ASC ELECTRIC 
MASTER [tAT A FILE DATE -03/21/77 [tECEMEtER 31 

-

HILL IONS OF CURRENT DOLLARS 

1975 1976 1977 1979 1979 1980 1991 1992 1993 1994 
------ ------ ------ ------ ------ ------ ------ ------ ------ ------

FEr•ERAL INCOME TAXES 0 "23.33 1Bo67 20.67 30.23 37.90 48.49 50.3~ 54.70 62.49 
OTHER TAXES 0 20.38 37.57 30.51 31.54 34.31 43.30 45.79 47.17 55. 16 
OTHER INCOME 0 0 0 0 0 0 0 0 0 0 
ALLOW FUNDS DURING CONST 6~07 4.79 9.66 15.55 15.92 9.96 7.46 9.01 9.14 5.41 
INT El<f' LONG TERM I'IEEtT 0 25.19 27.62 31.74 35.17 . 37.34 39.64 40.70 43.94 45.33 :l> 

INT RATE LTD AVERAGE 0 6.64 6.77 7.09 7.29 7.35 7.39 7.54 7.60 7.72 
I 

....... 
INT Rt'\TE LHt EN[I Of PER 0 6.66 6.97 7.16 7.33 7.37 7.40 7.59 7.62 7.73 CJ1 
ItiVIrtEND EXP PREF STOCK 5.93 6.19 6.96 8.46 9.70 10.19 11.13 12.29 13.11 13.49 
INT RATE Pr>EF STK AVERAGE 0 6.39 6.57 6.85 7.02 7.00 7.18 7.29 7.36 7,39 
INT RATE f'r;EF STK nw PER 0 6.46 6.68 6.99 7.05 7.11 7.25 7.33 7.3S 7.38 
HH EXF' SHORT TERM [rEliT 0 .24 .38 .39 .3a .39 ,3e .39 .38 .sa 
UNUSE[t 0 0 0 0 0 0 0 0 0 0 
COMM0/1 DIVICtEI'HIS 0 32.62 36.17 40. 5·4 43. 76. 45.54 47.33 49.80 52.65 54.32 
RETIREMENTS 4.00 s.2s s.2s 5.25 5.25 .,. ~.,. 

...Je.:....J . 5.25 5.25 5.25 5.25 
:r. OF CIJIP IN RATE BASE 0 0 0 0 0 0 0 0 0 0 
7. I•EFEI\R HOT IN RATEE•ASE 0 o· 0 0 0 0 0' 0 0 0 
NET INCOME 0 42.43 47. 1"4 53.51 58.32 60.79 63.72 67.63 71.61 73.84 
Itlt...'ESTHENT TAX CREll'IT 0 4.80 7.68 7.26 4.4? 4.75 2.02 2.61 2.51 1.57 
INVEST TAX CRE£tiT /'I MORT 0 .94 1.15 . 1. 34 1.44 t.ss 1.56 1.59 1.62 1.62 
CAPITAL EXF'EN[tiTURE F'LAHT 0 .. 1.25 36.50 55.50 156.90 146.16 79.53 74.78 135.80 127.56 
SINKG FUIID PAY THIS PER 0 0 0 - 0 0 0 0 0 0 0 
CONSrf\1.JC T EXF'EN[t Plo''INT 0 ao.oo 128.00 121.00 74.75 79.12 84.23 109.09 104.73 65.42 
NET lo!ORI\ Cflf'ITAL THIS PER 0 -2.33 -.17 11.31 -4.77 .45 1.50 s. 71 1.47 .69 
ltEF'REClAT ION AFrtC - CUM 17.53 19.06 22.24 24.66 27.40 30.70 34.30 39. 2'1 42.53 ·47.22 
INI.'EST TAX CRErtiT CUMUL 25.36 :!9', 22 35.75 41.67 44.71 47.91 40.37 49.39 50.29 50.23 
·rAX CI\'ErtiT 0 3.86 6.53 S.92 3.04 3 •. 20 .46 1.02 .89 -.os 
A F D c - CUM IN CW!:P 6·.07 9.16 17.34 . 31.55 28.01 20.21 19.92 22.15 15.96 7.57 
I•EPI\'EC AFDC - THIS f"ER 0 2.33 2.38 2.42 2.74 3.30 3.69 3.91 4.24 4.69 
RATE BASE 0 0 0 0 0 0 0 0 0 0 
NET WORKG CAF' (PUC J NF'UU 0 0 0 0 0 0 0 0 0 0 



Appendix B 

MAJOR ASSUMPTIONS 

A large amount of user input is required for the execution 
of RAm, and consequently many assumptions must be made about 
present and future operating conditions and parameters of the 
utility involved. This appendix lists the major assumptions 
involved in both the creation of the baseline and the alternate 
decommissioning scenarios. 

Baseline 

The following assumptions were incorporated into the base
li~e v~uj~~Lluus for both Northeast Ut111t1es and Maine Yankee: 

• 6.2 percent average inflation for the period 
1980-1990 (obtained from DRI forecasts); 5.6 
percent average inflation for 1990-2017. 

• 7.4 percent inflation for construction costs. 

• Long-term debt and preferred stock interest 
rates of 9.5 percent; short-term debt rate de
scending from 9.5 percent to 8.5 percent over 
40 years. 

• No CWIP included in rate base. 

• 9 percent rate of AFOC on CWIP. 

• Normalization of income tax timing differences. 

The following pertain only to Northeast Utilities: 

• 3 percent average load growth over 40-year plan
ning horizon. 

• Fossil-fired capacity added to meet load growth 
with a 20 percent reserve margin. 

• 11.8 percent inflation in fuel costs. 

( 
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B-2 

• Combined state and federal tax rate of 52.4 
percent in Connecticut, 50.0 percent in 
Massachusetts. 

• Target capital structure of 37.5 percent com
mon equity, 12 percent preferred stock, and 
50.5 percent long-term debt. 

• 65 percent dividend payout ratio. 

• 10 percent annual increase in short-term debt 
limits. 

• 12 percent return on equity. 

• 81 percent of expenses based in Connecticut; 
19 percent in Massachusetts. 

The following pertain to Maine Yankee only: 

• Target capital structure of 31.7 percent com
·mon equity, 1.5 percent preferred stock, and 
61.8 percent long-term debt. 

• 100 percent dividend payout ratio. 

• 10 percent return on equity. 

• Combined federal and state income tax rate of 
51.4 percent. 

• Nuclear fuel expeu~~ ~ruwLh at 0.2 percent. 

• 7 percent inflation in nonfuel operations 
( and maintenance expenses. 

Decommissioning Scenarios 

The following are the assumptions made to model the decom- · 
missioning of nuclear reactors: 

• $50 million reactor decommiss~oning cost (in 
1979 dollars), regardless of technological 
alternative. 

• 7.4 percent inflation for decommissioning cost. 



• 5 percent after-tax return on deriornmissioning 
fund. 

• Reactor life of 30 years. 

• Straightline normalization of decommissioning 
expense tax deduction. 

• Millstone 3 completed on schedule in 1986. 
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