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A REVISION OF COMPUTER CODE POWERCO (COST OF ELECTRICITY
PRODUCED BY NUCLEAR POWER STATIONS) TO INCLUDE
BREAKDOWNS OF POWER COST AND FIXED CHARGE RATES

Royes Salmon

ABSTRACT

A previous report, ORNL-39L);, described a computer code,
POWERC0-25, for calculating the levelized cost of electricity
produced by nuclear power stations. The calculation was made
by a discounted cash flow technique, rather than by the fixed
charge rate procedure. Required input data included a schedule
of all cash expenditures over the life of the project, except
for federal income taxes, which were calculated internally.
State and local taxes, interim replacements, and insurance
costs had to be precalculated externally and treated as part of
the annual cash expenditures. The output from the code included
a tabulation of the cash flows over the project lifetime, and
showed the gradual reduction of the outstanding investment to
Z€ero,

The present report describes a new version of the code,
POWERCO-50, which contains several changes. The calculation
of state and local taxes, interim replacements, and property
insurance is now made internally; tax rates and other necessary
constants for the calculation of these items are now required
as part of the input data., The fixed charge rates on capital
now include the effects of state and local taxes, interim
replacements, and property insurance, in accordance with general
usage. This permits the fixed charge rates generated by the
code to be compared directly with those given in other sources.

In POWERCO-50 the power cost is separated into four compo-
nents, representing the cost contributions due to plant capital,
nonfuel working capital, fuel cycle costs, and reactor operating
and maintenance expense. Fixed charge rates on depreciable and
nondepreciable capital are also broken down into their compo-
nents. The maximum number of time periods in the project life-
time has been increased from 180 to 500.

A FORTRAN listing of POWERCO-50 and the results of example
problems are included.



1. INTRODUCTION

The computer code POWERCO-25, described in ORNL-394);, used a present-
worthed cash flow procedure to determine the levelized cost of electricity
produced by a nuclear power station.‘I The procedure was based on the
fundamental requirement that the incomes received must provide for the
recovery of investment, return on investment, and all cash expenses of the
project. The output of the code included a tabulation of the annual cash
flows associated with the project, and showed the gradual reduction of the
outstanding investment to zero.

The input data required by the code included a complete schedule of
all cash expenditures over the life of the project, except for federal
income taxes, which were calculated internally. State and local taxes,
interim replacements, and insurance costs had to be precalculated externally
and treated as part of the annual cash expenditures. One method for doing
this is to assume that the annual cash amount for each of these items is
some fixed percentage of the original investment. This type of approxima-
tion is usually made in reactor evaluation studies. The requirement that
these items be estimated externally, however, did represent a limitation on
the usefulness of the code.

The output of POWERCO-25 also included calculated fixed charge rates
on depreciable and nondepreciable capital. These rates were defined in a
rather special way; they included only recovery of investment, return on
investment, and federal income taxes. The more conventionally accepted
definition includes, in addition to the foregoing items, state and local
taxes, interim replacements, and property insurance. Because the fixed
charge rates calculated by the code used the more limited definition, they
could not conveniently be compared with rates given in various other
sources. >~

The present report describes a revised version of the code, POWERCO-50,
which corrects the limitations mentioned above and incorporates several
additional improvements. The main changes in the new version of the code
are as follows:

1. The fixed charge rates have been redefined to inélude the
effects of state and local taxes, interim replacements, and
property insurance.



2. The breakdowns of the fixed charge rates into their various
components are calculated and shown.

3. The code now calculates and displays a complete year-by-year
schedule of state and local taxes, interim replacements, and
property insurance., The user must supply appropriate state
and local tax rates and other input factors needed for this
calculation. Federal income taxes are calculated internally
in both versions of the code.

L. The code now calculates a breakdown of the total power cost
into four components, representing the costs due to depreciable
capital, nonfuel working capital, fuel cycle costs, and reactor
operating and maintenance expense. The fuel cycle cost includes
the effect of carrying charges on fuel working capital, in
accordance with the usual practice.

The redefinition of the fixed charge rates (item 1 above) and the
breakdowns of these rates (item 2) should make the code more useful as a
means of comparison with evaluation studies made by the conventional fixed
charge rate method. Additional useful information on taxes is provided by
item 3; the detailed annual breakdown of federal, state, and local taxes
should be of interest to those concerned with the effects of varying tax
rates.

A fixed charge rate definition that is applicable to the case of
variable annual income is discussed. This definition is different from
that given in ORNL-39L4L, in that the latter was applicable to the case of
constant annual income only. The relationship between these rates is
developed in Sect. L.3.

The breakdown of the power cost into its components (item L) was added
in response to requests from several users. The code calculates the com-
ponent costs simply by applying the cost equation four times, once for each
of the cost categories mentioned. It does this automatically when the
breakdown option is selected. It is expected that this feature will be
especially useful in fuel cycle cost studies.

There is no change in the basic method used; for the same input data,
the new code will give exactly the same power cost as the old, provided the

precalculated taxes in the old version correspond to the internally



calculated taxes in the new version. Practically, of course, exact agree-
ment in these taxes would be very difficult to achieve.

The Appendix of this report includes a description of the procedure
for preparing input data for POWERCO-50, as well as a FORTRAN listing of
the code. Also included are reproductions of the camputer input and output
of a complete example problem. An example fuel cycle cost calculation
is given in Section 3.3,

A complete table of symbols used in the report is given on a foldout
page at the back. The notation used in ORNL-39Ll has been preserved

throughout, so that symbols appearing in both reports have the same meaning.

2. CALCULATION OF TAXES, INTERIM
REPLACEMENTS, AND INSURANCE

This section describes the basis and simplifying assumptions used in

POWERCO-50 for the calculation of taxes, interim replacements, and insurance.
2.1 Taxes

In the United States, state and local taxes may vary considerably from
one location to another. The variation includes differences not only in tax
rates, but in the types of taxes levied and in the methods prescribed for
their calculation. Federal income tax is, of course, uniform in all states.

Provision has been made in POWERCO-50 for four taxes: federal income
tax, state income tax, state gross revenues tax, and local property tax
(usually collected by the county in which the property is located). The
basis used in the code for the calculation of these taxes is given in this
section. The methods used here may not necessarily apply in a particular
location of interest; however, such disagreement is unavoidable in view of
the wide variation in tax structures. It is believed that this deficiency
can be compensated for, where necessary, by appropriate adjustments in the
tax rate constants., In each case, the subscript n denotes the year in which

the tax is paid.



2.1.1 Federal Income Tax

The federal income tax paid in year n is obtained by multiplying the
federal taxable income, Mh, by the federal income tax rate, kt:

Tn = ktMn . (2.1)

State income taxes, revenue taxes, and local property taxes are con-
sidered to be deductible in calculating the taxable income, M. Various
other cash expenses, depreciation allowance, and prorated fuel expense are
also deductible., Further details of this calculation are given later.

If a time period is less than one year, depreciation is calculated
on an annual basis, and then divided equally among the number of periods

in each year.

2.1.2 State Income Tax

The state income tax, Ta n’ is obtained by multiplying the state
3

taxable income by the state income tax rate, kS:

T =k M . (2.2)
a,n s a,n

In calculating the state taxable income, it is assumed that the gross
revenue tax, Tb,n’ the local property tax, Tc,n’ the interim replacements,
Ir,n’ and the property insurance, Ii,n,are deductible items. Depreciation,
Dn’ bond interest, Bn’ and prorated fuel expense, Fn’ are also assumed to
be deductible. The depreciation is assumed to be calculated by the same
method used for federal income tax purposes. Federal accelerated deprecia-
tion methods are permitted in all states that have state income tax.es.5 In
calculating the state taxable income, 1t is assumed that federal income
taxes are not deductible. (Twelve states, however, do permit this deduction;
they are Alabama, Arizona, Iowa, Kansas, Kentucky, Louisiana, Minnesota,

Missouri, New Mexico, North Dakota, Utah, and Wisconsin.s)

2.1.3 State Gross Revenues Tax

The gross revenues tax is obtained by multiplying the gross sales

revenues, Sn’ by the revenue tax rate, kr:

To,n = K% (2.3)



Here, the assumption is made that the only revenues involved are those

from the sale of electricity.

2.1.4 Local Property Tax

The local property tax is obtained by multiplying the value of the
property by the property tax rate, kv. Complications arise here because
there are several kinds of property to be considered. The first of these
is the plant capital investment. Its value for tax purposes is assumed to
be on an after-depreciation basis. Depreciation for this purpose was
assumed to be calculated by the straight-line method, using the project
life of m years. If fn denotes the fraction of the original value remain-

ing at the start of year n, then

m+1 -n
fn = —T— . (2.)4)

If the original plant investment is denoted by Vb, the tax on the plant
property value is then given by:

Tc,n N kvanp : (2.5)

The initial reactor core, Vo’ is assumed to be taxed at the same basic
rate, kv’ but its depreciated value evidently cannot be calculateu in the
same way as the plant. As an ar—roximation, the value of the core is assumed
to be constant for tax purposes; this value is assumed to be some fraction,
fc, of the original core value, The fraction fc must be supplied by the user.
It represents the present-worthed average ratio of the core value to the
initial core value for property tax purposes.

On this basis, the annual property tax on the core is given by:
Td,n - kvfcvo : (2.6)

The final component of the local property tax is that on the nonfu..
working capital. Provision is made here for a different input tax rate, kp,
since the normal property tax rate, kv’ may not be applicable in some cases.
Typical nonfuel working capital items encountered in reactor evaluation
studies are D30 inventory, sodium inventory in IMFBR's, etc. The total

value of the nonfuel working capital is denoted by Wb, and this is assumed



to remain constant over the life of the project. The annual tax is given

by

T =k W . 2.
p,n bp (2.7)

One reason for having different values for kv and kp is that the non-
fuel working capital includes cash on hand, and, in some cases, this cash
is not taxed. To give an approximate representation of this situation, kp

can be made smaller than kv.
2.2 Interim Replacements

The cost of interim replacements is represented in the code as an
equivalent constant annual operating expense. It is recognized that this
is an approximation and that the interim replacements are actually capital-
ized. The approximation was felt to be justified in view of the small
difference involved and the complicated depreciation relationships that
would be needed if each year's replacements were capitalized. The

equivalent annual amount spent for interim replacements is thus given by:

I =k V . (2.8)
r,n ap

Since the annual amount is not actually constant in practice, the
input constant ka should be chosen to represent an approximate present-

worthed average equivalent expense.
2.3 Insurance

The annual amount spent for property insurance is assumed to be

constant, and to be given by the equation

Ii,n = kb(Vp + VO + Wﬁ) . (2.9)
Property insurance is thus assumed to cover the plant, the core, and the
nonfuel working capital. This follows from the basic assumption that all
property inside the plant fence should be insured. The rate kb should be
adjusted to reflect any anticipated reduction in insurable value throughout

the life of the project. Since the annual amount, Ii n’ is treated as a
b



constant, the value of k_ should be chosen to give an approximate present-

worthed average annual cgst.

Liability insurance, in accordance with the usual practice, is assumed
to be part of the reactor operating and maintenance expense., The -ser
should include liability insurance in the annual operating expense EEE(N)
or in the fixed expenses B(1lL).

Because liability insurance is not calculated on the basis of the plant
investment, it is not made part of the investment-related items that enter

into the fixed charge rate on depreciable capital.
2.4. Income Tax Calculations

Expressions will now be developed for the federal and state income
taxes. The federal taxable income, Mn’ is the total sales income, Sn’

minus the allowable deductions:

M =S -X -F -D -B . (2.10)
n n n n n n

The nonfuel cash expenses, Xn’ include cash payments made for state
taxes, local taxes, interim replacements, property insurance, liability
insurance, and all other reactor operating and maintenance expenses, but
not federal income tax.

The basis for the deductible fuel expense, Fn’ is assumed to be the
same as that given in ORNL-39L4L. The amount deductible in a given year is
assumed to be proportional to the total electricity produced in that year.
The pro rata fuel expense per kilowatt-hour is obtained by dividing the
total project fuel expenditure, Ft’ by the total project lifetime electrical

production, Z Thus, as in ORNL-39L),

t.
ZF
n

Gh was defined in ORNL-394); as the total annual cash expenses,
exclusive of federal income tax. Thus Gh is the sum of the nonfuel expense,
Xn’ and the actual cash fuel expenditure, Jh. Replacing Xn by Gh - Jn in
Eq. (2.10) yields:

Mn=Sn-Gn+Jn-Fn-Dn-Bn. (2.11)



The quantity Gﬁ will now be defined; it is the total amnual cash
expenses exclusive of federal income tax, state income tax, state gross
revenues tax, local property tax, interim replacements, and property

insurance. From this definition,

' —3 - - - - - - -
Gn Gh Ta,n Tb,n Tc,n Td,n Tp,n Ir,n Ii,n * (2.12)

This substitution becomes necessary in POWERCO-50 because the annual
cash expenses are inputted as G’ rather than as G . For convenience, the
sum of the last seven terms of Eq. (2.12) will be denoted by T o

Tt,n B Ta,n * Tb,n * Tc,n * Td,n * Tp,n * Ir,n * Ii,n ? (2.13)
so that
’ = -
G, = &, Tt,n : (2.1L4)

The federal taxable income is then given by:

= - ’ - - - -
Mﬁ Sn Gn Tt,n * Jn Fn Dn Bn ? (2.15)

and the federal income tax is:

= - ’ ann - - -
Tn kt (Sn Gn Tt,n * Jn Fn Dn Bn) ‘ (2.16)

The calculation of the state taxable income is similar to that of the
federal taxable income, except that the state income tax, Ta 0’ is not

5
allowed as a deduction., Therefore,

= - ’ - - - -
Ma,n Sn Gh Tt,n * Ta,n * Jn Fn Dn Bn ’ (2.17)

and the state income tax is given by

T =k (S -G -T + T +J -F -D -B) (2.18)
a,n s''n n t,n a,n n n n n
or
k (S -G’ -T +J -F -D -B)
T - .5 n n t,n n n n n (2 19)
a,n 1 - kS ) ’

From this, it follows that

k T
S 1 (2.20)
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3. POWER COST CALCULATION

The rundamental requirement for the calculation of power cost, as
stated in ORNL-39L), is that the annual incames must be just sufficient to
recover the capital investment, pay the required returns on investment, and
pay all of the cash expenses and taxes in connection with the operation of
the facility. This applies whether the power cost is levelized or not.
The construction of a payout tabulation, which shows the portion of the
annual income allocated to expenses, return on equity, interest on bonds,
and recovery of investment, was described in ORNL-394L. This tabulation
also shows the gradual decline of the outstanding investment to zero. The
calculation of the levelized power cost could be based on a method similar
to the construction of a payout tabulation, using the criterion that the
investment must be reduced to zero at the end of the project life. This
would require a t.rial-and-error determination of the power cost. It was
shown in ORNL-39Lk, however, that the payout method is mathematically
equivalent to requiring that the total present worth of the cash incomes
be equal to the total present worth of the cash expenditures (the present-
worth criterion). This criterion makes it possiole to express the levelized
power cost explicitly in terms of the input data, and thus eliminates the
need for a trial-and-error calculation,

Equations are developed in this section for the calculation of power
cost under the new conditions assumed in this report, that is, assuming
that input constants are supplied to permit the internal calculation of
state and local taxes, interim replacements, and property insurance. As
before, two modes of bond repayment are considered, the fixed payment case
and the proportional case. The treatment is condensed somewhat to avoid
duplication of the discussion in ORNL-39L).

3.1 Fixed Payment Case
In this case, the bonds are repaid in accordance with a predetermined

fixed schedule. By using the temporary device of considering bond-interest

payments, Bn’ and bond -principal reductions, Qn’ as part of the annual cash
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expenses, An, the present-worth criterion may be formulated in terms of

recovery of equity capital only:

= (1 - B + )P A . (3.1)

P W +107°U_ )P
1Y n,e n

Z
m,e p n,e n
It should be noted that the treatment of Bn and Qn as "expenses" is
only a calculational device used for convenience, and does not imply that
Qn is treated as an expense in the tax calculations. The total annual cash

expenses, A , may then be expressed as follows, using Eq. (3.6) of ORNL-39Ll:
A =KkS +G - kt(Gh -d +F o+ Dn + Bn) +B +Q . (3.2)

As in ORNL-39L), the quantity Gh denotes the annual cash expenses
excluding federal income tax; thus in both reports, Gh includes state and
local taxes, interim replacements, and property insurance. Now, however,
since the latter items are to be calculated separately, Gh will be eliminated
in favor of Gﬁ, using the equations developed in Sect. 2. Making use of
Egs. (2.2) through (2.9), the expression for Tt,n (Eq. 2.13) is expanded to:

T =k M
5 a

+kS +kfV +kfV +kW +kV
t,n rn vnp vic o PP ap

b

AR A (3.3)

M,  is then replaced by means of Eq. (2.17), yielding

3
Tt,n - Sn(kx h krks * kr) * Vp(kvfn * ka * kb - kvfnks - kaks - kbks)

' - - - -
+ ks( -Gn + Jn - Fn Dn Bn) + Vo(kvfc + & kvfcks kbks)
+ Wp(kp + k- kpks - kbks) . (3.L)

To reduce the size of this expression, the following combinations of

constants are defined:

kw= ks -krks + kI‘ (305)
ki = ka + kb (3.6)
k =k f +k -kkf -kk (3.7)
g v n i s v n i's

ky = kL, + kg - KLk - kp¥g (3.8)
k =

4 kp +k - kpks -k k. (3.9)
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Equation (3.4) then becomes:

= - ! - - D - B . .10
Tt’n kS + kng +kVo+ deb + ks( G +J -F -D n) (3.10)
Combining Egs. (2.14) and (3.2) gives:

= ’ - 4 - .
An—ktsn+ Gn+Tt kt(Gn+ Tt,n Jn+Fn+Dn+Bn) + Bn+Qn

,n
(3.11)
Replacing Tt n by means of Eq. (3.10) yields:
3
A = [kt + (1 - kt)kw]sn + (1 - kt)kng
’
+ (1 - kt)kcvo + (1 - kt)deb + Gh
- ' -
- [k + (1 -k @ -J +F +D +B +Q). (3.12)
For convenience, the following new constants are defined:
kg =k + (1 -k )k (3.13)
k o=k + (1 -kk_ . (3.1L4)
Equation (3.12) then reduces to:
A =kS + 1 - kt)kng + (1 - kt)kCVO
- ' -
+ (1 - kt)kdwp km(Gn J +F +D + Bn)
’

Equation (3.7) from ORNL-39L4l is used to express the annual income in
terms of the levelized power cost and the units of electricity produced:

S =10"°u 2z .
n Pn

This expression replaces Sn in Eq. (3.15). The resulting expression for An
is inserted into Eq. (3.1), and the equation is then solved for the power
cost, Ub. The lengthy expression that results is shortened by defining the

following new constants:
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k = (1 -0)+ (1 - kt)ZPn,ekg (3.16)
k.= (1-b)+ (1 - kt)kaPn,e (3.17)
k, = (1 -b =P )+ (1 - kt)dePn,e (3.18)

The final result of these substitutions is:
kV +kV +kW
up X O Z D

p T 10-° - 7
10-9(1 ke)ZPn’en

)P [& -k (G -J +F +D +B)+B +Q]
m n n n n n n n

n,e n
-9
10°(1 - ke)ZPn,eZn

+ [ (3019)
This is the equation used in POWERCO-50 for the calculation of the levelized

power cost in the fixed payment case.
3.2 Proportional Case

The proportional case is the case in which the outstanding investments
in bonds and equity remain in the same ratio throughout the project life.
It was shown in ORNL-39Ll; that a straightforward present-worth approach to
the power cost calculation led to an equation that could only be solved by
trial and error, because of the presence of the undetermined amnual bond
interest, Bn' It was then shown that the Bn term cauld be eliminated by
using the modified weighted-average interest rate, iv, which contains a
correction for the income tax deduction due to bond interest. This made
possible a direct solution for the power cost., The same approach is followed
here; the expression for the modified interest rate, however, is slightly
different because of the state income tax.

As shown in ORNL-394);, the total cash expenditures in year n are given
by:

A =G +kS - kt(Gn -Jd +F +D + Bn) . (3.20)

G_ 1s now eliminated in favor of G;, using the same procedure as in
n

the fixed payment case. This leads to:



gn

An = kesn + (1 - kt)kng + (1 - kt)chO + (1 - kt)kdwp
14 - ’,
- km(Gn J +F +D + Bn) + G (3.21)

The present-worth criterion is now applied, using the form which states
that the present worth of the cash incomes is equal to the present worth of
the cash expenditures. The interest rate required here is the simple
weighted-average interest rate for bonds and equity, ia’ since actual cash
expenditures are being used at this point. The present-worth equation thus

becomes:
Pm,a.p Z:Pnan Vb"hw +Z’Pnan' (3.22)

A is now replaced by means of Eq. (3.21):

P W + )P S =V_+W
m,a p n,a n b P

. Epn,a[kesn PO - eV (1 -k kT s (1= kK]
’ - ’ -
" an’a[en k (6 -J +F +D +B)] . (3.23)

. -9 N .
Replacing Sn by 10 Upzn’ and V. by Vp + Vo yields:

b

P W +10°U )P Z =V +V +W
m,a p p~ n,an p o Y

+10=°U )P 2
e p&~ n,an

. Z,Pn,a[(1 kR4 (1 -k RV (1 - ke ]

" an,a[c}r'l -k () -3 +F +D +B)]. (3.2L)

Solving for the power cost, Up’ gives:
vV o+ v + (1 -P W

U =j m’a p
p 109(1 -k )Z

n, a n
P - v - -

Dol (1 =KV (1 =k RV + (1 -k k]
-9

10°(1 -k ))P

+

n,an

+ L7 e % --19{ S s e A (3.25)
1070 - ke)z n,a n
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Equation (3.25) is the direct representation of the present-worth
criterion in terms of actual cash expenditures and incomes. As in ORNL-394l,
however, a direct solution for Ub cannot be made, because of the presence of
the undetermined bond interest term, Bn' This term is present in the form
of an income tax deduction, - kmBn. The difficulty, in other words, is that
the actual income taxes cannot be calculated until the bond interest, Bn’
has been determined, and the latter is not known until the payout schedule
has been established. As before, the difficulty can be eliminated by using

a modified average interest rate, ivs’ which is defined as follows:

i = (1 - b)ie + (1 - km)bib . (3.26)

The modified interest rate, ivs’ is analogous to the rate iv used in
ORNL-394li; the only difference is that the federal income tax rate, kt’ has
been replaced by the combined tax rate, km.

As in ORNL-39l)l;, the pseudo cash expenditures are defined as the cash
expenditures if the tax deductions due to bond interest were not claimed.

It can then be shown that the present worths of the pseudo cash expenditures
and the actual cash incomes are equal at the interest rate ivs' This will
be referred to as the modified present-worth criterion. The proof of this
criterion will not be given in detail here, since it is essentially
identical to that given on pages L6-52 of ORNL-39L4li. Again, the only

difference is that the federal income tax constant, k,, is replaced by the

combined federal -state income tax constant, km. Becazse of the income tax
difference, the pseudo cash expenditures for year n exceed the actual cash
expenditures by the amount kmBn. The modified present-worth criterion can,
therefore, be written by adding kmBn to the right-hand side of Eq. (3.23),

and changing the interest rate to ivs:

W =V W
Pm,vs P * ZPn,vsSn b * P

¥ ZPn,vs[keSn F 0k T 4 (- kk TV (1 -k
’ r _
* ZPn,vs[Gn km(Gn Jn * Fn * Dn)] * (3.27)
Again, Sn is replaced by 10-9szn’ and the following new constants are

defined:
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k, =1+ (1 -k)znng
ko =1+ (1 - kt)kCZPn,vs
ky =1 - Pm,vs + (1 - kt)kdEPn,vs

By making these substitutions, Eq. (3.27) becomes:

107°0 (1 -k )P Z =kV +kV +kW
P e n,vs n yp fo P
’ - ' -
+ NPy yol0h - k(@) - 3 ¢ F o+ D). (3.28)

Equation (3.28) is solved for the levelized power cost, Up:

k V + k .V + k w

U f o
_9
P 70°Q0 -k )an,VS R
2P [a -k (6 -3 +F +D)]
1070 -k )24 n, vszn

Equation (3.29) is the one used in POWERCO-50 to calculate the
levelized power cost in the proportional case. After the power cost has
been determined, the anmnual cash incomes can be calculated, and the entire
payout tabulation can be constructed year by year. In doing this, of course,
the actual taxes and expenditures are used, rather than the pseudo quan-
tities, since the latter are of no interest once the power cost has been

determined.

3.3 Power Cost Breakdown

The code separates the power cost into four components: (1) plant
capital, (2) nonfuel working capital, (3) fuel cycle cost, and (4) reactor
operating and maintenance cost. Each component includes its share of the
income taxes, other taxes, and miscellaneous expenses that apply to its
portion of the cost. Fuel cycle cost includes the investment in the
initial core, as well as property insurance and property taxes on the core.
Since the initial core is financed by bonds and equity, the effect of bond

interest shows up in the fuel cycle income tax payments.
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As stated earlier, the breakdown is made by applying the cost equation
four times, once for each of the cost categories above. In the proportional
case, for example, the four sets of conditions for the solution of Eq. (3.29)
would be as follows:

V and D , nonzero; V , W, G’, J , and F , zero.
P n o n n n
W _, nonzero; Vp, Vo’ G’

1.
2. - Jn, Fn, and Dn’ zero,
3. VO, Gﬁ, Jn, and Fh, nonzero; Vp, Wb, and Dn’ zero,

L. Gﬁ, nonzero; Vp, v Wb, J» F, and D , zero.

In the fuel cycle cost calculation (case 3), the only expenditures
entered in Gﬁ are fuel cycle costs; thus there is no overlapping with caseli,
in which the only costs in Gﬁ are operating and maintenance expenses. The
sum of the components of the cost breakdown, therefore, will be equal to the
total power cost calculated from Eq. (3.29). The same conclusion applies in
the fixed payment case, where Eq. (3.19) would be used.

Table 1 summarizes the equations used for calculating the levelized
power cost and its components in both the proportional bond repayment and

fixed bond repayment cases.

3.3.1 Fuel Cycle Cost

Because of the widespread interest in methods of calculating the fuel
cycle cost, this part of the calculation will be described in greater detail.
To obtain the fuel cycle cost in the proportional case, Eq. (3.29) is solved
with all items other than fuel cycle expenditures omitted. The plant invest-
ment, Vb, and nonfuel working capital, Wb, are zero, The depreciation
allowance, Dn’ is also zero, because it is based only on the depreciable
investment, V_. Since Gﬁ can now be replaced by the cash fuel expenditure,
J,» Ea. (3.29) reduces to:

kv + )P (J -k F)

Up = ———— R (3.30)
10 (1-ke)LP

Z
n,vs n

The fuel cycle cost given by this equation includes all the necessary
interest, taxes, returns on investment, and other items ordinarily referred
to as carrying charges on fuel working capital. Inventory or carrying
charges do not enter into the cost equation explicitly, but are fully



Table 1. Equations for Power Cost and Power Cost Breakdown

Proportional Bond/Equity Repayment Fixed Bond Repayment
Levelized power cost (Eq. 3.29) A. Levelized power cost (Eq. 3.19)
N [ [ ¥ ’ o [
- kyvp + ka + khw + LPn VS[G n km(G R F_o+ Dn] . kqu +kVo+ kzwp + _‘Pn’ [G k (C- Jn+Fn+Dn+Bn) +Bn+Qn]
P 10°(1 -k ) "P_ 32 P 10°(1 -k )P 2
e’ o n vs'n - n en
Power cost breakdown B. Power cost breakdown®
1. Plant capital component 1. Plant capital component
- N N , ‘. _ ’
. KV -k TP el v - kVo+ LB o (B +Q -k (D +B/)]
C -9 C -9 T‘
10 (1'k)ansn 10 (1k)4nen
2. Nonfuel working capital component 2, Nonfuel working capital component
\.‘ ” ” ”
. - khw _ kzwp + 7, Pn,e(Bn+Qn kmBn)
W -0 W -9 3
107°(1 -k )2_,Pn vsZn 107°(1 -ke)>_‘ Pn’ezn
3. Fuel cycle cost (Eq. 3.30) 3, Fuel cycle cost
W - {‘ oMo -
. R ) o - KV, + DP (BreQr-k BY)
F -9 F -9
10701 -ke)Z’ n,vszn 107701 'ke)_: n, e’n
Li. Operating and maintenance cost L. Operating and maintenance cost
\ ’ - v -
U = Lans(Gn J) UM_ -an e( J)
M -9 -9
107°(1 -k )P n,vsln 10 (1-k)TPn L

B;l’ and Br: are the portions of Bn assignable to plant capital, nonfuel working capital, and initial core, respectively. For example,

v W

/= __L ” ~ N s
- vp y wp - Vo , etc. Qx'1’ Qn, and Qn are the corresponding portions of Qn'

8T
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accounted for through the discounting of the cash flows and of the elec-
trical energy produced. Inventory charges ahead of the core are accounted
for through the timing of cash payments to the fuel fabricator and other
suppliers. The value of material held in inventory in the core does not
enter into the calculation until such time as this material is sold for
cash, at which point it appears as a negative Jn.

The noncash quantity, Fh, appears in the equation because of its effect
on the cash income tax payments. As discussed in Sect. 2.L, Fn represents
that portion of the total fuel cycle expenditure considered to be legally
deductible for income tax purposes in period n. The code currently calcu-
lates Fn by prorating the total fuel expense according to the kilowatt-
hours produced in each period,

An example of a fuel cycle cost calculation, using Eq. (3.30), is
shown in Table 2; the computer solution is shown in Table B-2 (Appendix B).

i, FIXED CHARGE RATE METHOD

Using the same method as in ORNL-39L);, equations are derived here for
fixed charge rates on depreciable and nondepreciable capital., Table 3
summarizes the equations and shows how the fixed charge rate method is used.
These rates differ from those in ORNL-394l; in that they now include state
and local taxes, interim replacements, and property insurance.

The definition of fixed charge rate adopted in ORNL-39L); was designed
specifically for the calculation of the levelized power cost., For this
purpose, a hypothetical constant annual income was calculated that would
recover the capital investment and pay for the capital-related expenses.

The fixed charge rate was then defined as that quantity which, when multi-
plied by the original capital investment, would give the required constant
annual income. The same procedure is followed in Sects. 4.1 and L.2., In
Sect. 4.3, however, a new fixed charge rate definition is presented, based
on the case of variable annual income., It can be seen from Table 3 that
both definitions give the same power cost, regardless of whether the annual
income is constant or variable. The advantage of the new definition is that
it gives internally consistent breakdowns of the fixed charge rates for both
constant and variable annual income cases. This is discussed more fully in
Sects. L.3 and L.b.



Table 2. Example of Fuel Cycle Cost Calculation Using the Discounted Cash Flow Method

0¢

Cash Cash
Discount Kilowatt Expenditures Credits Net Cash Prorata
Year Factor Capacity Hours Pn,vs at End at End Expenditures Expense
n Pnvs Factor  Z x 107  x10 of Year of Year Jn F InkFn  Pn,vs(In-knFn)
1 0.9Lh58 0.85 7.4k60 7.0333 9.48 0.00 9.48 10.3103  L.1702 3.9391
2 0.8922] 0.85 7.4h60 6.6l36 13.25 5.12 8.13 10,3103 2.8202 2.5163
3 0.8L4279 0.85 7.14460 6.2754 9.27 0.00 9.27 10.3103  3.9602 3.3376
L 0.79609 0.83 7.2708 5.7882 12.63 0.00 12.63 10,0677  7.LL51 5.9270
5 0.75197 0.81 7.0956 5.3357 9,12 L.93 L.19 9.8251 -0.8699 -0.65U1
6 0.71030 0.79 6.9204 4.9156 8.47 1.01 7.16 9.5825  2,5250 1.7935
7 0.6709L 0.77 6.7452 l4.5256 11.34 0.00 11.3L 9.3399  6.5300 4.3812
8 0.63376 0.75 6.5700 L.1638 9.88 5.17 L. 71 9.0973  0.02L49 0.0158
9 0.59863 0.73 6.3948 3.8281 10.16 2.61 7.55 8.8547 2.9898 1.7898
10 0.565L6 0.7 6.2196 3.5169 7.32 _0.00 _1.32 8.6121 2.8848 1.6312
69.55L4) 52,0262 100,92 18.8L 82.08 24,6774
Vo = Initial core expenditure at start of year 1 14.23 k Vo= 15.h211
Total fuel cycle expenditures 96.31 40,0985
Prorata expense per kwhr = 96,31/69.55L4, = 1.385 mills/kwhr
kV + )P (J -kF) 0.098 )
Fuel cycle cost Up = f1 2_9(1 -z:)’% P:’vsrzunn = (0.14626)(52?0262) 1.655 mills/kwhr
Input data: i, = 0.0k23, i_ = 0.1000, b = 0.52, k_ = 0.50, k_ = 0.03, k_ = 0.04

"

k, = 0.032, k = 0.0025, fc 0.65, v, = 14.23, project life = 10 years.

Calculated data: ia = 0.0700, ivs = 0,05867, ke = 0.53LL, kf = 1.0837, km = 0.515.
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Table 3. Equations for the Fixed Charge Rate Method in the Proportional Bond/Equity Repayment CaseaL

A. Using variable-income fixed charge rates B, Using constant-income fixed charge rates
1. Fixed charge rates 1. Fixed charge rates
‘ Dn Dn
Kk _ “. n - al n
: P vy km:’..Pn,vs v ky kmLPn,vs v
L, - ) n)a n . _ )Y L = ——R
D (1 -ke)K(m,la) D (17 -k JK(m,1i
e VS
-'n,vs'n
VP2 k
LI(I . =~ n,an , h L. = kh
p 7 (1 -ke)K(m,laT N (1 -ke)K(m,lvs)
~'n,vs n

2. Levelized annual incomeb 2. Constant annual incomeC

P 7 kV o+ VP - 3 " . KV + )P J -k F P (e -d)
S. =LV =+ Lﬁw s 2man [ fo J&VS(JH kan) + LPn,aZn . ZJPn,Vs(Gn Jn) S =LV + LW + fo Z; n,vs( n mn) s Smvs m o n
a Dp P 7 (7 =k JK(m, 1) ez (1 -k JK(m, 1) c Dp Nbp (1 -k K, 1 ) (1 -k JK(m,i_ )
. n,vsn ‘4 n,vs' n
3. Levelized power costd 3. Levelized power costd
v - SaK(m’la) .- SCK(m’lVS)
P 1 0—9 )'\ P 7 p 1 O-9 >_‘
‘v n,an ~ n,vs n
L. Sales income for year n L. Sales income for year n
S =107°U 2 s =100 2
n Pn n pn

a . . . .
Calculation of the levelized power cost Up is made by applying steps 1, 2, and 3 in that order. Either the variable-income or the constant-income fixed charge rates can be used.

bDefinition of levelized annual income: S_ = %—w .
)
’—/Pn,a
. 5, LP_ L K(mi_)
Sc is a hypothetical annual income which, if received each year, would pay out the project. The relationship between SC and Sa is: 373 2 . Rl ;? =R’ .
c > P ’7g
- n,vs'n

dThe two methods shown give the same value for Up' The breakdown of the power cost is also the same by both methods.
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4.1 Proportional Case with Constant Annual Income

Sc is defined as the constant annual sales income that is equivalent
to the nonuniform series of annual incomes, Sn' Therefore, the present
worth of the Sc series is the same as that of the Sn series, at the interest

rate i_ _:
vs
.
ZPn,vssc ) Z‘P
Using the definition of K(m,ivs) and substituting 10-9szn for § ,

. - -9
s K(m,i ) = 10 UpZPn’VSZn . (L.2)

n,vssn ‘ (L.1)

Combining Egs. (L4.2) and (3.27),

4 - 7 -
T e, i ZPn,VS[cTn k (@ -3 +F_+D)]

n
S © (1 - kefK(m,ivs) a - ke)K(m’ivs) . (L.3)

Now, as in ORNL-394k, this expression for S, is separated into four terms,
which show, respectively, the contributions of plant capital, nonfuel
working capital, fuel cycle working capital, and present-worthed average
annual expenses. The last term includes the allocated fuel expense, Hn’
which mgy be allocated in accordance with any desired procedure. Making

this separation, the expression for Sc becomes:

- D
vV -xV)p 2
k& P km pZJ n,vs Vp
S = .
- K
c (1 kJ (m,lvsf

'

G (CTEN)

+ kfvo * ZPn)vs[(ke B km)Gﬁ * (1 B ke)(Jn - Hn) * km(Jn B Fn)]
1 - ke)K(m,iVS)

ZP (G* -J +H)
n,vs n n n

Kfm,ivs) ' (b.L)
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The fixed charge rates on depreciable and nondepreciable capital are,

therefore, given by:

D
.ky - kaPn’VS i
' T TR RGmT,) (-5
_ “n
v == kJK(m,1 ) (4.6)

It can be shown without much difficulty that Eq. (L4.6) reduces to:

k +k i
- _p b, Vs
Ly "7 —x "7 x
r

In other words, the plot of LN versus ivs’ for a given set of tax constants,

e

is a straight line. Plots of this type are shown in Appendix C.

If the average fuel working capital is defined and used as in
ORNL-394);, then the magnitude of the average fuel working capital may be
determined by dividing the third term on the right-hand side of Eq. (L.L)

by LN.
L.2 Fixed Payment Case with Constant Annual Income
The constant annual incame, Sc’ in this case is given by:
s K(m,i ) = 10'9UPZPn’eZn . (k. 7)

Combining Eq. (L.7) with Eq. (3.19) gives:

k V + k V + kW
Z p
T‘] -k )K(m:l )

2P (6 -J +F +D +B)+B +Q]

., N n n n I
+ I (1 ~ ke)K(m,ie) . (h.B)

For convenience, the quantity ¢ is now defined:

1 -k )B + Q
1+2PnekVp+kV +kW .
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The right-hand side of Eq. (L.8) can then be separated into the four

desired terms, as follows:

Ye on
kqu® - kap Pn,e T

e~ T (T - kJKm,I)

kW
+ 2D
O - kefK(m,iD

KV &+ ZPn,e[(ke Sk )6+ (1 -k ) - H) k(3 -F)]
a - ke)K(m,ie)

+

)P (G -J_ +H)
n,e' n n n
K(m,ie) :

L. 9)

+

The fixed charge rates on depreciable and nondepreciable capital are,

therefore, given Dby:

m
k% - \gz’Pn,e n
I (RN YR (4.10)
k &
LN = (1 — ke)K(m,ie) . ()-l-o11)

As before, the average fuel working capital can bé determined by
dividing the third term on the right-hand side of Eq. (4.9) by Ly

L.3 Fixed Charge Rate for the Case of Variable Annual Income

In ORNL-39L4l, and thus far in this report, the fixed charge rate has
been defined in terms of a constant annual income, In cases where the actual
annual income is variable (corresponding to variable electrical production),
an equivalent constant annual income that gave the same levelized power cost
was determined., The fixed charge rate thus defined gave the correct power
cost, regardless of whether the actual annual income was constant or

variable,
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When attempts were made to separate this fixed charge rate into its
component parts, satisfactory breakdowns were obtained for the case of
constant annual income. For the case of variable annual income, however,
an internally consistent breakdown could not be obtained. Since the latter
case is of the greater practical interest, it was decided to adopt a new
fixed charge rate definition that would give internally consistent break-
downs for this case.

The problem of defining a fixed charge rate for the case of variable
annual income will now be considered. The discussion will be restricted
to the proportional case (constant bond/equity ratio).

The first step will be to define a new levelized annual income, Sa, in

which the levelizing is done by means of the interest rate, ia' That is,

24Pnzasn
S, T — (L4.12)
’—'Pn,a

Since S = 107°U Z , we have:
n p n

L P S P
S =.1_nz§_n=1o-9u ___‘_rlz_ﬂ, (L.13)
© P PP
n,a ~"n,a

Now Eq. (3.29) is used to replace Up in the above equation, yielding

)P Z
5, = |t e | 1 KV o+ kT
Z;Pn,a/ Z;Pn,vszn ©
’ - ’ -
* khwp * EPn,vs[Gn km(Gn Jn * Fn * Dn)] ’ (L.1k)
Equation (4.1) gives the value of SC:
YP S
s = n,vs n (4.1)
c
ZPn,vs
Combining this with Eq. (L4.12) yields:
JP s )P
n,a n n,vs ().l..15)

S = S ° L]
a c P ZP S
n,a n,vs n
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Now, since Sn = 10—9szn’
)P 2 )P
Sa - SC ._‘n,a n . - n,vs . ().I..16)
LPn,a L'Pn,vszn

For convenience, the ratio R’ is defined:
u A

)—‘Pn aZn LPn,vs
R/ = —=2 . = . (Loa17)
Z'Pn,.am Z'Pn,vszn

That is, R’ is the ratio of the levelized capacity factor at the interest

rate ia to the levelized capacity factor at the interest rate ivs’ Then

S, = R'sc . (L4.18)

Now Eq. (L.L) is used to replace S_, yielding

O o

KV -xV )P 2
ypP mpT n,vs Yp

a ﬁ - ke)K(ﬁ’iVS)

K0

(1 - ke)K (m, iVS)

kfvo * ZPn,vs[(ke ” km)Glfz (- l{e)(Jn - Hn) * km(Jn - Fn)]

a - ke )K(m, iVS)

b3

’ -
(Gn J o+ Hn)

K(m, ivs)

n,vs

+ R’ . (L.19)

New fixed charge rates, L]’J and LI<I’ are now defined, making use of the

first and second terms on the right-hand side of the preceding equation:

(L.20)

) ky
Ly =R 7= k_JK(m,1 ) L.21)
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It is evident from these equations that the new fixed charge rates are
related to the old ones by the ratio R’; that is,

LD R LD (L.22)

’

and

R/Ly (L.23)

For the constant capacity factor (constant annual income) case, the
ratio R’ is unity; thus the new fixed charge rates and the old ones are
identical, For the case of variable capacity factor, the new fixed charge
rates are slightly different. Examples of this are given in Appendix C.

Table 3 summarizes the relationships between the constant-income and
the variable-income fixed charge rates and shows how they are used in the
power cost calculation. To clarify the differences between these rates,
the following definitions are given:

1. The constant income fixed charge rate, when multiplied by

the original investment, indicates the annual income that,
if received each year of the project life, will just pay
out the investment and the investment-related expenses.

2. The variable income fixed charge rate, multiplied by the

original investment, gives the present-worthed average of
the annual incomes that must be received in order to pay
out the investment and the investment-related expenses.
Present-worthing is done at the interest rate ia (weighted

average of bonds and equity).

L.3.1 Fixed Bond Repayment Case, Variable Capacity Factor

The fixed payment case, which is less amenable to calculation than the
proportional case, will be treated very briefly. The average interest rate,
if, will be defined as that rate that makes the present worth of the cash
incomes equal to the present worth of the cash expenditures., The average
interest rate is not as easy to calculate in the fixed payment case as it
is in the proportional case. Assuming it has been determined, however,
then the fixed charge rate in the fixed-payment variable capacity factor

case could be defined in a manner analogous to that in the proportional
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casé. The fixed charge rate, multiplied by the original capital invest-

ment, would give the present-worthed average annual payment for capital
recovery and capital-related items. However, the determination of if

generally requires a trial-and-error calculation; for this reason, and
because of its small practical usefulness, this case will not be studied
further,

L4.3.2 The 100% Equity Case

Lﬁ and LD are related by the ratio of the levelized annual power

productions at the interest rates i, and ivs‘ From the definitions of

these interest rates,

ia (1 - b)le + bi

b

U}

i

ve - b)1e + (1 - km)blb,

it can be seen that they will be equal for 100% equity financing. The same

is true of Lﬁ and LN. The fixed charge rates are thus independent of annual

capacity variation in this case. Also (but of less practical significance),
’ ’ . .

LD reduces to LD, and LN reduces to LN’ if the tax constant km is zero,

since ivs is then equal to 1.
L.L Fixed Charge Rate Breakdowns

There continues to be widespread interest in methods of synthesizing
fixed charge rates by summing the estimated contributions of the individual
components. Because of this, a subroutine that calculates and displays
breakdowns of the fixed charge rates into their component parts has been
added to POWERCO-50. The fixed charge rates referred to here are those
calculated by the equations given earlier in this section. However,
because the determination of the average interest rate is somewhat com-
plicated in the fixed payment case, the code calculates the fixed charge
rate breakdown only in the proportional case. Both the constant-income

and the variable-income fixed charge rates are shown.
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The breakdown of the fixed charge rate on depreciable capital consists
of the following items:

1. 1interest or return on investment (cost of money)
. recovery of investment (sinking fund depreciation)

federal income tax

state income tax

state revenue tax
. local property tax

. interim replacements

@ 9 O VL F w N

. property insurance.

The breakdown of the fixed charge rate on nondepreciable capital is
similar, except that recovery of investment and interim replacements are
omitted,

Typical fixed charge rate breakdowns calculated by the code are given
in Appendix C.

In presenting a method for determining a quantitative breakdown of a
fixed charge rate, it is first necessary to define what such a breakdown
is supposed to mean. Obviously, the sum of the components must be equal to
the calculated fixed charge rate; but beyond that, what are the quantitative
requirements that the individual components are supposed to be able to
satisfy? For the proportional case, the definition adopted in this report
was as follows: Assume that a capital investment is made, and that there
are no expenses except those for taxes and other capital-related items.
Then each camponent of the breakdown shall be equal to the ratio of the
present-worthed average expenditure for that item to the original capital
investment, when the present-worth calculations are made at the interest
rate ia' It can then be shown that the sum of the components will be equal
to Lﬁ for depreciable investments, or to Lﬁ for nondepreciable investments.
This proof is given in Appendix D.

To obtain a breakdown of the fixed charge rate on depreciable capital,
the code makes a run in which the only input cost is a plant investment of
one dollar. The fuel cycle costs, the cost of the initial core, operating
and maintenance expenses, and nonfuel working capital are entered as zeros.
The run is first made at constant load factor. Equation (L.l;) shows that
under these conditions the last three terms on the right-hand side
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disappear, so that the required annual income is simply the plant capital

multiplied by the fixed charge rate, L The present-worthed average

expenditures for federal income tax, szate and local taxes, etc., are then
calculated, and entered as components of the fixed charge rate, LD. The
first item in the breakdown, cost of money, is simply ia' The second item,
the sinking fund depreciation, is given by:

i
a

(1 +1)" -

It should be pointed out that the use of the sinking fund depreciation
factor does not imply that a sinking fund is actually established. The
first two items in the breakdown are merely intended to represent the
constant annual revenue needed for recovery of investment and interest on
investment. As shown in ORNL-39L), the amount needed for this purpose,
for an investment of one dollar, is 1/K(m,ia), the "capital recovery
factor." Since ia and the sinking fund depreciation factor add up to
1/K(m,ia), their sum is conventionally shown as the amount needed. It
wuld be equally correct to replace the first two items with a single item
labeled "recovery of capital with interest," and show the amount of this
item as 1/K(m,ia). For nondepreciable investment, since its recovery is
provided for (by definition) at the end of the project, the annual interest
is the only item needed.

To obtain the next four components (the tax components), the code
calculates the present-worthed average annual expenditure for each of the
four taxes., These are then divided by the original plant investment,
giving the corresponding tax components of the fixed charge rate.

Interim replacements and property insurance were assumed to be constant
annual expenses and were supplied as a fraction of the original plant
investment. The corresponding components of the fixed charge rate, there-
fore, are equal to the input values for these items. For the fixed charge
rate on nondepreciable capital, interim replacements are not applicable and

are omitted.
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4.5 Federal Income Tax Component of Fixed Charge Rate

The federal income tax component illustrates the difficulties that
can be encountered if the methods used in calculating the fixed charge rate
breakdown are not carefully defined. If the federal income tax paid by a
utility company in a given year is divided by its outstanding plant invest-
ment, it might be supposed that this would give the corresponding tax
component of the fixed charge rate. Unfortunately, it does not, for two
reasons. First, the real tax-reducing effect of accelerated depreciation
on new projects is obscured by the inclusion of older projects. Second,
there are other capital items, such as fuel working capital, that are
generating income, and are, therefore, contributing to the total income
tax., Both of these factors tend to make historical taxes higher than those
that would apply to a single new plant investment using accelerated depre-
ciation. For this reason, the federal income tax component of the fixed
charge rate, as calculated by POWERCO, is frequently lower than that
anticipated on the basis of historical data. This factor can be significant
when alternatives, one of which requires an appreciably larger investment

than the other, are compared.
5. RESULTS AND EXAMPLES
5.1 Complete Power Cost Calculation with Breakdowns

Problem 13 illustrates the use of POWERCO-50 in making a complete
power cost calculation, with breakdown of power cost and fixed charge
rates. Computer input and output for this problem are given in Appendix B.
(Note: Costs used in this problem are for illustration purposes only and
are not meant to approximate those of an actual reactor.) Major inputs

used in this example were as follows:

Bond repayment method proportional
Reactor output, Mw (electrical) (net) 1000
Plant capital investment, $10° 140

Nonfuel working capital, $10° 2
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Initial core cost, $10° 25
Project 1life, years 30
Fraction of investment in bonds 0.52
Interest rate on bonds 0.0423
Earning rate on equity 0.10
Federal income tax rate 0.50
State income tax rate 0.03
State revenue tax rate 0.0k
Local property tax rate 0.032
Interim replacement factor 0.0035
Property insurance factor 0.0025
Fraction of core used for tax purposes 0.65
Tax rate on nonfuel working capital 0.030
Fixed annual operating cost, $10° 2.5
Variable annual operating cost, $10° 1.0

Table B-1 shows the input schedule of annual cash expenditures for
fuel purposes for each year of the project 1life. The cost of the initial
core, which is not shown, is considered to be part of the fuel expenditures
during the calculations.

The plant load factor was 0.85 for the first ten years, and declined
at 0.02 per year thereafter, reaching 0.45 at the end of the 30-year life.
The annual operating and maintenance expenditures (shown as "reactor

operating cost" in the output) are calculated by the code as follows:
TEH(N) = D(1L4) + D(10) x PFW(N) + EEE(N) ,

in which, for a given year N,

TEH(N) = reactor operating cost,

D(14) = fixed cost ($2.5 x 10° in this problem),
D(10) = variable cost ($1.0 x 10° in this problem),
PFW(N) = load factor,

EEE(N) = other operating costs, if any.

In the present problem, all the EEE(N) are zero. Since the load factor for
the first year is 0.85, the reactor operating cost for that year is
$2.5 x 10° + 0.85(1.0 x 10°) = $3.35 x 10°.
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The tax depreciation option chosen was the sum-of -the-years'-digits
method, using a depreciable life of 30 years. Annual fuel expense for tax
purposes was obtained by prorating the entire fuel expense of the project
according to the kilowatt-hours produced each year, as described in
ORNL-39Ll;.

5.1.1 Results = Problem 13

Power Cost. — The levelized power cost was 5,04 mills/kwhr., The
breakdown by components was as follows:

mills/kwhr (electrical)

Fuel cycle cost 1.67
Plant capital component 2.81
Nonfuel working capital component 0.05
Operating and maintenance costs 0.51
Total 5.0

Average Interest Rates. — The weighted-average interest rate :'La

(average cost of money) was 7.00%:
0.52(0.0423) + 0.48(0.10) = 0.0700 .

The modified average interest rate, ivs’ was 5.87%:

km = kt + (1 - kt)ks = 0,50 + 0,50(0,03) = 0,515
ivs = (1 - b)ie + (1 - km)bib

(0.48)(0.10) + (0.L485)(0.52)(0.0423) = 0.0587 .

Total Present Worth of Incomes and Expenditures. — The code calculates

the total present worth of the cash flows (annual cash income minus annual

cash expenses) at the interest rate ia' The result, as shown on the fifth
page of Table B-1, was $167 million. In this calculation, the code does
not count the original investments as part of the cash expenses. These
investments also total $167 million (cost of plant, $140 million; nonfuel
working capital, $2 million; initial core, $25 million). The result thus

shows that, in this case,
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< present worth _( present worth - original
of cash incomes \of cash expenses Kcash investment

This equation may be rewritten as:

present worth _ . present worth of all cash

\of cash incomes B \expenditures, including investments> )

This, of course,is the familiar present-worth criterion, and it is seen
that this criterion is satisfied at the interest rate of 7% (ia)' The cash
expenses include the actual taxes paid, rather than the pseudo taxes. If
the pseudo taxes had Been used, the present-worth criterion would have been

satisfied at the interest rate ivs’

Fixed Charge Rate Calculations. — As shown on page 6 of the output,

the calculated fixed charge rates were as follows:

Constant-income fixed charge rates

L 13.53%

D
L 15.99%

N

Variable-income fixed charge rates

Lﬁ = 13,68%
Lﬁ =16.17%

In this problem, the annual incomes and annual load factors are
variable. Accordingly, the code calculates an equivalent constant annual
income case that gives the same power cost. The equivalent constant annual
income required was $33.943 million. The three tables following the fixed
charge rate calculations show the expenses, taxes, and payout of investment

for this constant income,

Calculation of Levelized Power Cost by the Fixed Charge Rate Method, —
It will be shown that the calculated power cost is the same, regardless of

whether the constant-income or the variable-income fixed charge rates are
used:
Constant income
kwhr per year at 100% load = 1000 x 10% x 365 x 2L = 8.760 x 10°
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2P

Levelized kwhr per year = -jilblﬁiil = 6.7349 x 10°
Pn,vs

$33.943 x 10°

Constant annual income required

6 3
Levelized power cost - 33.943 x 10° x 10
[Ba. (b.7)] 6.73L9 x 10°

an,azn

Z"Pn,a

5.0399 mills/kwhr .

Variable income

Levelized kwhr per year = = 6.8136 x 10°

Levelized annual EJP aS
income required =5, = -ETEL_JI = $34.340 x 10°
Ph,a

6 3
Levelized power cost _3L.3L0 x 10° x 10
[(Eq. (L.13)] 6.8136 x 10°

= 5.0399 mills/kwhr ,

Fixed Charge Rate Breakdowns. — The next 12 tables of the output show

the expenses, taxes, and payout of investment for the l subcases used in
determining the fixed charge rate breakdowns. These subcases are as
follows:
A, Using load factors specified in the problem:
1. plant capital, 1.0; working capital, O (gives Lﬁ).
2. working capital, 1.0; plant capital, 0 (gives Lﬁ).
B. Using constant load factor of 1,00:
3. plant capital, 1.0; working capital, O (gives LD).
li. working capital, 1.0; plant capital, O (gives LN).
The fixed charge rate breakdown table (twenty-second page of Table B-2)
shows the present-worthed average amounts resulting from these four cases.
It can be seen that the total in each case is equal to the corresponding

calculated fixed charge rate.
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6. APPLICATIONS AND FUTURE DEVELOPMENT

Some potential applications of POWERCO in reactor evaluation studies
were mentioned in ORNL-394)i, and several of these have already been made.
J. H. Nail6 has integrated POWERCO with a reactor fuel cycle code, PACTOLUS,
to obtain the levelized power cost. The PACTOLUS-POWERCO combination was
used in the AEC Systems Analysis program to calculate cost coefficients for
use in a linear programming study of reactor growth patterns.

E. O. Smith7 has used POWERCO in a fuel management code, NUFCO, to
calculate the fuel cycle cost of a reactor.

In connection with the work of the Fuel Recycle Task Force,'8 it be-
came necessary to determine fixed charge rates applicable to the fuel
preparation, fabrication, and chemical reprocessing industries. After
establishing appropriate values for bond-equity ratio, rates of return,
tax constants, project life, etc., these values were inserted into
POWERCO and the desired fixed charge rates on depreciable and nondepreci-
able capital were obtained. These were then used in the ORNL computer
code FUELCO to calculate the projected unit costs of fuel cycle operations
as a function of time.

With respect to detailed tax calculations, the present code could be
further improved by including provisions for deferred income taxes, invest-
ment credits, fuel leasing plans, and additional options in the calcula-
tions of deductible fuel expense.
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APPENDIX A
A-1. FORTRAN Listing of Program POWERCO-50

POWERCO-50 was written in FORTRAN-63 for the CDC 1604-A computer. The
complete FORTRAN listing of the code is given in Table A-1.

A-2, Preparation of Input Data

The preparation of input data far POWERCO-50 is very similar to that
described in ORNL-39l); for POWERCO-25. For clarity, a complete description
is given here. The data required for running a problem are generally as

follows (some shortcuts are possible in certain options):

Project Parameters

D(1) = Plant investment, 10° $

D(2) = Project life, periods

D(3) = Nonfuel working capital, 10° $

D(}) = Fraction of investment in bonds

D(5) = Interest rate on bonds, fractional, per period
D(6) = Earning rate on equity, fractional, per period
D(7) = Federal income tax rate, fractional (kt)

D(8) = Design capacity, Mw (electrical)

D(9) = Depreciable life, years

D(10) = Variable operating cost, 10° $/period

D(11) = Cost of initial core, 10° $

D(12) = Number of periods per year

D(13) = Not used

D(1l4) = Fixed operating cost, 10° $/period

D(15) = State income tax rate, fractional (ks)

D(16) = State gross revenues tax rate, fractional (kr)

D(17) = Local property tax rate, fractional (kv), per period

D(18) = Interim replacements factor, fraction (ka) of original plant
investment per period

D(19) = Property insurance cost, fraction (kb) of original investment per

period
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D(20) = Not used

D(21) = Not used

D(22) = Fraction of initial core assessed for property tax purposes (fc)
D(23) = Local property tax rate on nonfuel working capital (kp), per period
D(2L4) = Initial load factor (plant operating factor)

D(25) = Straight-line decline in load factor per period

D(26) = Number of years of operation at initial load factor

D(27)-D(35) = Not used

Period Data (Required for each period of the project life)
PFW(N)

Load factor, fractional

CURA(N) = Cash expenditures for uranium (or other fuel substance), 10° $

CFAB(N) = Cash expenditures for fuel fabrication, 10° $

CREP(N) = Cash expenditures for chemical reprocessing and shipping, 10° $

CPLU(N) = Cash received for recovered uranium and plutonium, 10° $

EEE(N) = Nonfuel cash operating base expenditures, not including income
tax, 10° $

BRP(N) = Bond principal repayment, if precalculated, 10° $

The nonfuel operating costs per period are calculated within the code
by the following equation:

TEH(N) = D(10)*PFW(N) + EEE(N) + D(1L) .

The first term on the right-hand side, that is, the product of D(10) and
PFW(N), gives the portion of the cost that is proportional to the load
factor. The second term, EEE(N), can be different for each year, and thus
provides for any costs that may vary irregularly. The final term, D(1L),
is constant for each period of the project.

Input Formats

The first card controls options and contains the problem identification.
The format is 10I2, 8A6. The first 20 columns contain the following control
variables:

LI Bond repayment option

01 = proportional case
02 = uniform principal reduction
03 = uniform annual payment
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LL3

LLL

LLS

LL6

LL7

LL8

LLS

39

oL
05

Depreciation option

per input schedule

1}

delayed uniform principal reduction

01 = straight line
02 = sum-of -years'-digits
Data bypass option
00 = read full set of data
01 = read changed data only
02 = no new data - only control card is changed
Data change option
The number entered here indicates the number of nonannual
data change cards to be read (changes in the D's).
Data change option - annual data
The number entered here indicates the number of annual
data change cards to be read.
Delayed bond repayment option
The number entered here indicates the year in which bond
repayment is to start. This is used only if LL1 = 05,

Fixed charge rate breakdown option

00 = omit breakdown

01 = include breakdown, but omit detailed printout of expense
and payout tabulations used in obtaining breakdowns

02 = include both breakdowns and detailed printouts

Annual data bypass option

00 = read annual data card for each year of project, or supply
the information by means of data change cards

01 = omit all annual data cards. Annual data is automatically

zeroed. Load factors are handled by LL10, D(2L), D(25),
and D(26), LL10 must be 01. (Note: If LL3 is not 00,
LL8 will be bypassed and its value will be of no concern.
LL10, however, will still be operative.)

Power cost breakdown option

00 = omit power cost breakdown

01 = include power cost breakdown
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LL10 Load factor option

00 = load factors supplied via annual data cards or data change
cards
01 = load factors are calculated from D(2L), D(25), and D(26),

regardless of whether annual data cards are included or not.
The load factor starts at D(24) and is constant for D(26)
years, after which it declines at D(25) per year.

Columns 21-68 of the control card can be used for problem identifica-
tion; this identification is reproduced at the top of each output table,

The next five cards contain D(N), N = 1,35. Format is 7E10.0. D(27)
to D(35), which are not currently used, are left blank. These are reserved
for future expansion.

The next group of cards supplies the annual cash expenses and credits,
There is one card for each year (or period) of the project life; the periods
must be in order. The seven items on each card contain the annual data for
that year, in the order shown previously. Format is T7E10.0.

Data change cards, if used, have the format IL, E20.0. The first four
columns give the subscript of the data being changed. The next 20 columms
give the new value.

Annual data change cards have the format 2IL, E12.0. On each, the
first four columns give the year, the next four give the identification,
and the next 12 give the new value. The identification symbols are as
follows:

0001 plant load factor

0002 wuranium purchases

0003 fabrication cost

0004 reprocessing and shipping

0005 recovered U and Pu credit (+)

0006 EEE

0007 bond principal repayment
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A-3., Computer Output

The computer output of each problem comes in the following order:
Input data (first six cards)

. Input data (annual data)

. Calculated cash expenses

Tax calculations and total expenditwres

UL W =

. Payout tabulation and power cost; levelized annual taxes are also
shown

. Fixed charge rates and constant annual income requirements

Cash expenses using constant annual income

. Tax calculations using constant annual income

NO o0 N O

. Payout tabulation using constant annual income

At this point, if LL7 = 02, there will be 12 pages giving details of
the fixed charge rate breakdown calculations. There are four cases of
three tables each; for each case, the tables are similar to items 3, L,
and 5 listed above. The four cases are:

Using the input load factors

1. Plant capital, 1.0; working capital, O.
2. Working capital, 1.0; plant capital, O.
Using constant load factor of 1.00

3. Plant capital, 1.0; working capital, O.
L. Working capital, 1.0; plant .capital, O.

The next table gives the fixed charge rate breakdowns, summarizing the
results of the four cases above. The breakdowns are obtained if LL7 = 01
or 02, and are omitted if LL7 = 00,

After this, the code prints the power cost breakdown calculations, if
LL9 = 01. Again, there are four cases:

1. Fuel cycle cost

2. Plant capital component

3. DNonfuel working capital component

L. Operating and maintenance cost

In each case, there are three tables showing cash expenses, tax

calculations, and payout tabulation.
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Finally, a table is produced that shows the breakdown of the power

cost into its four components. This completes the output.
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Table A-1. FORTRAN Listing of Program POWERCO-50.

PROGRAM POWERCH
C THIS VERSION OF THE COUE IS POJERCH-5p

COMMON FITX,SITX,SRTX,PRTIX,RZP_,PINSSUMLALSUMLY e
COMMON CORE,FCRC,FCRN,RP,B<MA
CoMMON TXRI, TXRW,TXRC, TXRD,B4M=, 3kMV. TXRG, TXRU
COMMOBN TXRY,TXRX,TXRZ,TXFR,TXRA
__  CoMMON_EEE(5pp),TAA(Sg0)»TAB(S0p),.TAS(500)2TAD(S0p)» TAE(SQ) .
| TAG(5go)oTEH(bUU):TEQ(5ug),TAJ(SUO)oYAK(Sgn).TAL(5UQ) »TAM(500) s
2 _TEA(5gn)»TEB(5n) s TEE(507),C" A3(590).CURA(Sp)aU(500)
S CSHF(50(;),CREP(500),CPLU(Sp),PFW(500)«DES(B)Y,EBL500)-EFU(5g0)s
— 4 EDUOQN) EP(5un)sWPY(500)5Y0(500n)BRP(S500),PWV(SD).2(500),
5 ELM(5p0)sPWE(20g)» XEP(500)»XZPW(5q0),XTU(S5n0)» XTUW(S00) >
6 DC3O),LL A LIRS L8, L5, L5, L1 7,008,019, S
/7 LLIysYRD>TXR»DMWsVOULPLT,Y3S,WZ,BND,RRE,RRB, RRN.RRV MY,
8 SSH.SREP,SPLU,P,BAT,TAP S I
COMMON TLSA(5(p0p),TLSB(5pp),T.SC (Snn) LTLS(500)
1 TLSE(500).EGP(5yn)sTAG(50) 22w 5q0) .
COMMBN TXRM, TXRE, TXRJ, TXNT, TXRV, PGNA+PGNB

C____NKN=| TATA_ POwWER COSY_

c NKN=2 FUEL CYCLE COST

€ NKN=3 PLANT CAPITAL COMPONENT

c NKN=4 NONFUEL WARKING CAPITAL COMPENENT

C  NKNz5 @PERATING AND MAINTENANZE c6sT B
GLOSSARY OF VARIABLES USED IV >BWERCH=~5p

c ANNUAL QUANTITI=S, FOR YEAR Vv

C BRP(N) = BOND REPAYMENT » $MM

C_  CFAg(n)__ = FABRICATION EX2ENDITURE _  _  _ , $MM_

c CPLU(N) 3 RECOVERED U-PU CREDIT » BMM

G CREP(N) 3 REPRACESSING_EXPENNITURE » §MM_

c CSHP (W) 2 SHIPPING EXPENDITURE » $MM

C _ CURA(N) = URANIUM EXPENDITJRZ o MM

c EB(N) 2= CASH EXPENDITUIES 3E-mRE TAXEg > MM

C___EDU(N) s URANJUM DEPLETIOV THARGE _ __ __  _» $MM e

c EEE(N) = PORTIAN OF ANNJA. 39PERATING CasT ) SMM

¢ EFU(N) e FUEL EXPENDITURES T N 1. .

¢ EGP(N) s TOTAL EXPENSES G PRIVvE

C ELM(N) = T@TaL EXPENSES ExXCEPT FyEL AND- TAXES

c EP(N) = PRORATEU FUE =X2F\S= s $MM

C  PFW(N) = LBAD FACTBR (P_ANT FACTRR) S

c PWE(N) 8 PRESENT W@RTH “AZT9R AT I SUB E

o PWV(N) 8 PRESENT WBRTH TACT9R AT ! SUB vV

c PWW(N) = PRESENT wWORTH ZACT9R AT 1 SUB A

c _SYD(N) & DEPRECIATION A_L9IWANCE (FOR TAXES) » $MM

c TAA(N) = BONLS OGUTSTANDINS

[o TAB(N) = EQUITY GUTSTANDING _ o

c TAC(N) s TOTAL DEDUCTIONS F9R FEDERAL INCOME TAX

o TAD(N) = SALFS INCOME —

c TAE(N) 2 RECBVERED WORKIN3 ZAPITAL s EMM
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C  TAG(N) s TOTAL INCOME » $MM

C TAJ(N) s BONU INTEREST

c __TAK(N) = EARNINGS ON EQJITY _ .

C TAL(N) a BONU RETIREMENT

G TAM(N). 3 EQUITY RETIREMENT

c TEA(N) s FEDERAL INCOME TaX

6 TEB(N) 3 FEDERAL TAXABLE IN-AME

c TEE(N) s URANIUM CREDIT s TMM

c TEH(N) = TOTAL ANNUAL O2ERATING OST s SMM

¢ TEQ(N) s TOTal CASH EXP=ENSES

C___TGG(N) = CASH INCOME MIVUS CASH EXPEND]TURES

c TLS(N) s TOTAL STATE AND _OB2AL TAXES

c TLSACN) 8 STATE INCOME TAX

c TLSB(N) s STATE REVEVUE TAX

C . TLsc(wn) s _PROFERTY TAX

c TLSQ(N) m TATAL DEDUCTIONS FIR STATE INCOME TAX

c U(N) = KWHR @F ELEQTB]QLII PRADICED

c XEP(N) T G« J o

c XEPW (i) s PRESENT NGRTHED 3+ J«F

c XTU(N) g J -~ F

€ XTUW(N) = PRESENT WORTHED J -~ F

c WPY(N) a KGU CHARGED T® RZACTIR

c BKME = SUMMATION OF PWE(N)

¢ BKMV ® SUMMATION 8F PWV(N)

C_ BND = FRACTION OF INVESTYENT IV 30NDS

¢ BOT = DENOMINATOR OF P9W=R cosT

€ COBRE = COST OF INITIA. 5B3E, SMM

¢ L(7) s K SUB T = FEDEA_ INCOME TAX RATE

c D(j4) 8 CONSTANT ANNUA_ ZX2ENGE, SMM

c D9 = K SUR S 3 STATZ INCEME TAX RATE

C b)) = K SLB R 8 STAT= 3ROSS REVENUE TAX RATE

C b¢e7) s K SUB V ® LOCAL PRIPERTY TAX RATE

c . bue) 3 K SUB A = INTERIvY REP| ACEMENT FACTOR

¢ D(19) = K SUB B = PRIPERTY INSURANCE FACYOR

¢ D(22) s F SuB = FRAC 07 CARE VALUE FOR TAX PURPOSES

C b(23) = K SUB P 8 PRIPZRTY TAX RATE ON NONFUEL WORK CAP

c VEPR = SINKING FUND DSPIECIATIAN FACTOR

c LES = PROBILEM IDENTIFICATION

c__ VESN __ 8 BUTPUT TABLE IDENTIFICATION

¢ UMW = REAUTOR CAPACITY » MW(E)

c FCRD s FIXED CHARGE RATZ 9N DEPREZIARLE CAPITAL

c FCRN s FIXED CHARGE RATZ 9N NONDEPRECIABLE CaAPITAL

c FITX = LEVEL[ZED FEDERA_. INCAME TAXa SMM

C NY 8 PROJECT LIFE » YEARS

c P s POWER GOSTY s MILLS/KWHR(E)

c PGNA &= INTERIM REPLACEMENTS » SMM/YR

c PGNB = PROPERTY INSURANZE » _§MM/YR

c PJFC s FUEL CYCLE COST , » MILLS/KWHR(E)

C_ PLT 5 PLANT CAPJTAL INVESTMENT » MM

c PNF W 3 NONFUEL WORKIN3 CA®]TAL COST » MILLS/KWHR(E)

c POPM 8 OPERATING AND MAINTENANCE COST » MILLS/KWHR(E)

c PPLT 3 PLANT CAPITAL CO9YPINENT » MILLS/KWHR(E)
P 3 LE D c ° TAX, SMM

c PTOT s TOTAL POWER COST s+ MILLS/KWHR(E)
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c RFN s F SUB N 8 FRACT JUNDEPR JNVEST FOR LOCAL PROP TAX
c RRB s INTEREST RATE 3N BANDS
c RRE 3 RATE oF RETURN 6N =ZQUITY
c RRV s | SUB VS = MODI-T JEIGHTED AVG INTEREST RATE
c RRW s WEIGHTED AVERASE INTEREST RATE
c SITX s LEVELIZED STATZ INZOME TAX, $MM
C SPLY s CONSTANT ANNUA. INCZOME s $MM
c SRTX ®= LEVELIZED STATZ= REVENUE TAX, §MM
C TaorP s NUMERATOR OF PSWER (COST
C TXFR = K SUR F
c TXR 3 FEDERAL INCOME TAX RATE
c TXRC 8 KSUBC = (| » KS)(kV FC + kB)
c TXRD = K SUB D = () » KS)(KP ¢ KB)
C TXRE a K SUB E ® KT+()=<TIKW
c TXRG = K SUB G ® (1-KS)(KV FN *K])
c TXRH 2 K SUB MW
c TXR] s K SuB 1 s KA + K3
c TXRJ 5 TAX RATE CONSTANT < Sy J
C TXRM T K SUB M ® KT «(|~KTIKS
c TXRY = K SuUB y
o TXRW 3 K SUB W ® Kk +(}-KR)KS —
c TXRX 8 K Sys X
c TXRY a N SUB Y
c TXRZ s K SyB 2
c vau s VARJABLE @PERATING C99T 0(,;qg)
c WC s NONFUEL WORKINS CAP17aAL » MM
C WEX = SUM OF LOAD FACTSHRS
c WRX 8 SUM OF ANNUAL “UEL EXPENSES
c YRD s DEPRECJABLE L]FE » YEARS _ -
c YRS s PROJECT LIFE » YEARS
PT°T=U .
PJFC=j. o
PPLT=U .
PNFwWw=p.
POPM=U .
c TOTAL POWER COST CALCULATION o
CALL INPUT —
CALL DATACHK
CALL FACTORS -
CALL DEPREC
CALL EXPENSES(1])
CALL BONDPAY
CALL COSTEQ
PTOT=P
CALL PAYBUT(les(s) S
CALL 6UTPUT(})
CALL FCR

IF(LL9)6016”D3




L6

c NEXT DO FUEL CYCLE COST

3 PLT=0s

R | -

DO 5 N=|NY
5 SYD(Ni=g,

6 CALL EXPENSES(2)
CAL{ oONDPAY

CALL COSTEQ
PJFC=pP

CALL PAYBUT(l.sp4)
CALL QUTPUT(2)

¢ NEXT 0O PLANT CAPITAL COST COMPONENT

14 PLT=DC(C4)

WC=g. $ CORE®=q,
CALL DEPREC

CALL EXPENSES(Y)
CALL BONDPAY

CALL COSTEQ
PPLT=p

CALL PAYOUT(lesge)
CALL QUTPUT(JI)

£  NEXT DO NONFUEL WORKING CAPITA _CmSY

20 PLT=q0z

WC=D(3) § COREag.,
D@ 25 N=|,NY

25 SYD(N)=p.
26 CALL EXPENSES(4)

CALL BONDpPAY
CALL. COSTEQ

FNFwepP
CALL PAYOUT(l.21014)

CALL GUTPUT(4)

e NEXT DO OPERATING AND MAINTEVANCE CoST

30 WC=g. § COREmg, § PLTag,
__ CALL EXPENSES(S)

CALL BONDPAY
CALL COSTEQ

FOPMEP
CALL PAYBUT(l.s0,)

CALL OUTPUT(5)
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b7

CONTINUE

PADD=FJFC+PPLT+PNFW+POPM

WRITE(S|,500) (DES(1),18),8)
WRITE(51.501)

WRITE(5,502)PJFC
WRITE(5,,503)PPLT

WRITE(5,504)PNFW
WRITE(5|,505)POPM

WRITE(5|,506)PADD

WRITE(5,,507)PTOT
60 PLT=D¢1)

WC=p(3)

CORE=D( )
500 FORMAT(3pH|PROBLEM IDENTIFICATION 18A6//7)
501 FORMAT(4gH COST SUMMARY, MIL_S/KWHR(E) 2 /17)
5n2 FORMAT(4gHnFUEL CYCLE COST Fle.e)
503 FORMAT(4gH PLANT CAPITAL COMPOVENT Fraz.a
504 FORMAT(4pH NONFUEL WORKING CAPITA| COMPONENT WFl2.4)
505 FORMAT(4gH BPERATING AND MAINTENANCE CIMPGNENT Fla.s)
506 FORMAT(4pHQSUM OF THE ABOBYVZ COSTS 1 Fl12.4/4/77)
507 FORMAT(4gHQUALCULATED TOTAL 204ER CEST (CEMPARE) ,F|2.4)

GO 10 |

END POWERCO
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SUBROUTINE INPUT

COMMOiN_FI1X,SITX,SRTX,PRTX,REP_,2INS.SUMLA,SUMLY

COMMON CORE,FCRD,FCRN,RP,BXKMA
COMMON TXRI,TXRW,TXRC,TXRD,B«KM=, 3kMv TXRG, TXRU

COMMON TXRY,TXRX,TXRZ,TXFR, TXR4
CoMMON EEE(S50n).TAA(S5p0)aTA £ AD(5npn)s TAE(500) .

TAG(50)» TEH(5np)» TEQ(5gg)»TAJ(Sgg)» TAK(500)»TALES0Q)» TAM(5g0)
TEA(500)»TEB(500)» TEE(500).CFAB¢5qn),CURA(Sgp),Ut500)»

CSHP(500)»CREP(5p)»CPLU(50) s PFU(50g)sDESLB)YEB(S0()»EFVU(Tgp),
EDU(500)2EP(540n)»WPY(500),5Y0(590)+BRP(S0n)sPWV(5DN)sZ(500),

ELM500)sPWE(50p)» XEP(500)» XZPW(500) 4 XTU(500) » XTUW(500)»
D(35),LL 1 LL2, LES,LLO,LL5, 15,017, LL8B,LID,

LL|u:YRDo1XR»DMN:VUUIPLT:YQS»UC;BNDJRRE.RRB:RRU.RRV:NY.
SSH,SREP,SPLU,P,B0T,TOP

COMMON TLSA(5g0).TLSB(500),T.SC(5q0)*TLS(500):
1 TLSu(5nn) . EGP(500)TGG(5np),2WiWt5q0)

COMMON TXRM, TXRE,TXRJ,TXNT,TXR\N,PGNA+PGNB

LL3=py» NORMAL INPUT DATA ROJTINE
Li3=n4¢» READ DATA CHANGE CARDS ONL Y, ANNUAL OR NONANNUAL

LL3=0z» READ CONTROL CARD SN.Y¥Y
LL4 I35 THE NUMBER OF NONANNUAL DATA CHANGE CARDS

anlaalaoo

LLS IS THE NUMBER OF ANNUAL DATA CHANGE CARDS
IF LLs IS pi» OMIT ANNUAL DATA INpUT CARDS AND ZER® ANNUAL DATA

| READ(OS,40 1L 1, k2 LL3obL4, L5, 16,LL7,L18,

ILL9,LLigs (DES(I),1®1,8)
IF(LL3=1)5.90,%00

__ 5 READ(2),4932)(D(N),N=|,35)

NY=D(2)
IFCLLB) 1D, 1ns4D

D@ 12 K=1,NY .

READ(53,402)PFW(K)sCURA(K),CFA3(K),CREP(K);CPLU(K),EEE(K),BRP(K)
Gy 16 |50

40

Do 4| K=|,NY

41|

CURA(K)=CFAB(K)=CREP(K)sCPLU(K)REEE(X)=BRP(K)mp.
CONTINUE

GO 108 150

90

IF(LL4)97,97,92
Dg 93 Nsj,Li 4

93

READ(50,404)J,D(Y)
IF(LLY) 150015p0:97

97

Ve 2y N=|sLLS
READ(S0,445)M,K,AD

GO TO (1piei02210321042)0%,106,107),K
PFW(M)=AD § G& YO |2p

CURA(M)=AD § GO TO |20
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L9

CFAB(m)=AU & GO TO 120

g4

CREP(M)=AD $§ GO TO |2¢

. lp2 CPLU(M)=AD $ GB _TO 120 _ . ___.

Ip6 EEE(M)=AD $ GB T8 |29
e lgZ7 BRPAMI=AD_ .
|20 CONTINUE
150 PLT=D¢i) § YRS=D(2) $ 4C=D(3) $ 3NDsD(4) ®
RRE=zD(6) $ TXR=D(7) % DM4=D(8) % YRDED(9)

CORE=D(||) § NY=YRS

RRB=D(5)
$_.vVou=D(jg)

IF LLtg EXCEEDS ZERO, THE _0AD FACTORS ARE CALCULATED AS FOLLEWS

160 ND26=D(26)

IF(LL40)%900,900,160

ND2/7=nD26+
DO 162 N=|.ND26

162

PFW(N)=2D(24)
IF(ND27-NY) 163,163,909

163
164

Do 164 N=ND27,NY
PFW(N)=D(24)~-(N=-ND26)*D(25)

451
4p2

FORMAT( | 012,8A6)
FORMAT(7E 10.0)

499
4g4

FORMAT(14,E16.0,5E10+0)
FORMAT(I4,E2n.0)

\

455

FORMAT(2I4,E(2.0)

RETURN

END
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SUBROUTINE DATACHK

. CoMMON_FITX,SITX,SRTX,PRTX,RZP_,PINS.SUMLA,SUMLV
"M_QoﬁﬂﬂﬁHIXRI{TXRH.TXRC.TXRQLESMEJiKMMLIXBQLIKRQ“__ ______

COMMON CORE,FCRD,FCRN,RP,B«MA

COMMO TXRY,TXRX,TXRZ,TXFR,TXRA

_ COMMON EEE(500),TAA A )
TAG(500)» TEH(57q0)» TEQ(5g0)»TaJ(5g) s TAK(Sgg)aTALtS5pg)» TAM(5gp),

I
_ 2 TEA(Sy0n).TEB(500),TEE(S

3
4 EDU(S;30)sEP(530)»WPY(500),5Y)(540)2BRP
5

7

_____ b TLSu(

2TAD(5nn) s TAE(Sg) s

2C7AB¢550),CURA(Bpp),Ut500)>

CSHP(50;),CREP(507),CPLU(500),PFH(500)+DES(8),EB(5gp)EFU(Sgp)s

(5pg).PWV(500),Z(500),

ELM(500)»FPWE(5n) s XEP(500) » XZPW(Sqgn)» XTUlSgp)» XTUW(Sgg)»
e 6 D(3D) 4 3 i 9

LL1g»YRUSTXR» UMWN2VOULPLT,YRS,WC,BNDsRRE,RRB,RRW,RRV,NY,
RN __Q_S_S_"‘.liB_EPISPLU) PABOY‘ TUP

COMMON TLSA(500),TLSB(500),T.S3(5g0)TLS(500),

12T6G(590)»2Wu(5q0)

COMMON TXRM, TXRE, TXRJ, TXNT,TXRN,PGNA+PGNB

WRITE(5),51 1)(DES(l)s13),8)
WRITE(51.512)

WRITE(5,549)LL 1 shL2sLL3sL_4,L_5
WRITE(S |55, )LL6,LL7,LLB,L: 9,0 |

GO TO (91,92,93,94,45)sLL | o

WRITE(51,513)

GO 19 95
WRITE(2,5]14)

Goe 19 95
WRITE(5],5]15)

GO 10 95

_WRITE(51,516)

GO T8 95
WRITE(S5],545)LL6

IF(LLg=1)96,96,97
WRITE(512517)

Ge 10 gl
WRITE(5|,5]8)

WRITE(5.521)
WRITE(S|2522)PLT

WRITE(5,523)YRS
i c

WRITE(5,525)8ND
WRITE(51,526)RRB

WRITE(5|,527)RRE
WRITE(D5]1,528)TXR

WRITE(5),529)
WRITE(5),537)DMw

WRITE(51,53))YRD
WRITE(5),533)V0u

WRITE(5{,54)D() )
WRITE(51.623)D¢,2)

WRITE(5,62()D¢,3)
WRITEt(Y,548)D¢(,;4)

WRITE(5,4601)
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WRITE(51,602)D¢15)

WRITE(5,.603)D¢6)
WRITE(51,6p4)D¢17)

WRITE(5,.,605)D(8)
WRITE(5,,606)D((9)

WRITE(5,622)D(29)
WRITE(5,623)D(¢2))

WRITE(5(,607)
WRITE(5),608)D(22)

WRITE(5,,609)D(23)
WRITE(51+6]10)D(24)

WRITE€(5,6])D(25)
WRITE(5,,612)D(26)

WRITE(5,,624)D(27)
WRITE(5),625)D(28)

WRITE(5,,537)
WRITE(5,,538)

WRITE(5|,539)
DO 1n2 N®|sNY

lg2 WRITE(5|,54I)N,PFWIN),CURA(N),CFABI(N)»CREP(N),CPLUtN),EEE(N),
| BRP (N)

__ 512 FORMAT(40HQCARD | (CONTROL CARD) B)

511 FORMAT(|5H| INPUT DATA »8A6)

5,3 FORMAT (4H »BOND REPAYMENT PROPERTIONAL,)
5,4 FORMAT(4H  ,BOND REPAYMENT UNIFMRM PRINCIPA. REDUCT]ONa)

515 FORMAT (4H »BOND REPAYMENT UNIF@ORM TOTAL PAYMENT,)
5,6 FORMAT (4H »BOND REPAYMENT AS SCHEDULED BELOW»)

5,7 FORMAT (4H »STRAIGHT LINE DE2RECIATIONG)
518 FORMAT (4H »SUM OF YEARS DIGITS DEPRECIATION,)

521 FORMAT(7HyCARD 2)

522 FORMAI(48H D()) PLANT INVESTYMENT, MM 1F12.6)
523 FORMAT(48H D(2) PRBJECT _I-E, PERIODS 1F1246)
524 FORMAT(48H D(3) NONFUEL WORKINS CAPITAL, SMM o 'F12,6)
525 FORMA| (48H D(4) FRACTION O° INVESTMENT [N BONDS 1F 12,60
526 FORMAT(48H D(5) BOND INTERZST RATE PER PER16D 1F12,6)
527 FORMAT(48H D(6) EQUITY EARNING RATE PER PERIGD 1F1246)
508 FORMAT(48H D(7) FEDERAL INZOVE tay RATE 1F12,6)
529 FORMAT(7HQCARD 3)
53y FORMAT(48H D(8) REACTOR POWJER, MW ELECTRIC _ 1F12,6)
53) FORMAT(48H D(9; DEPRECIA3LZ _IFE, YEARS 1F12,6)
533 FORMAT(48H D(|g) VARIABLE @3ERATING C3ST, SMM/PER1GD 1F12,6)
537 FORMAT(48H) INPUT DATA EXP=NSES IN $MM PER PER10D /)

538 FORMAT(|H,2HPD,.6Xs4HCAPY,7X,44F JEL,7X,4HFABR,7X,

| 4HREPR,»8X,4HU-PU,5X, 4HOP=R, 8x, 44B@ND)
539 FORMAT()H »7X,6HFACTOR,5X, 5H3UICH,7X+44COST,7X,

ﬁﬂj“EORHAT(lu 2 13,97 1459)

| 4HCOST;7X.4HCRED-7X.4HBASE.7K.SHPAYHT/) N

54| FORMAT(48H D( 1) INITIAL CORE INVESTMENT, SMM 1F1246)
545 FORMAT (4H »BAND REPAYMEV- "'v]F@RM PRINCIPAL REDUCTION,»
| »STARTING IN YEAR#:2X,12)
548 FORMAI(48H D(14) FIXT™ OPERATING C@ST, $MM/PERIOD 1F1246)
549 FORMAT(4H s4ALL ] 214,4X,44L .2 ,14:4X,4HLLS ,14,4X,4HLLS ,
114,4X,4HLLS ,14) _ . e
55() FORMAT (4H 2 4HLES ,14,4X,44L.7 ,14:4X,4HLLE ,14,4X,4HLLY ,

114,4Xs4HLL | (12 14)

6p1 PORMAT(7HCARD 4)
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602 FORMAT(48H D(I5) STATE INCGYE TAX RATE 1F1246)
603 FORMAT(48H D(6) STATE GRISS EVENUES TAx RATE 1F1246)
6p4 FORMAT(4BH D(7) LOCAL PRIPZRTY TAX RATE PER PER]GD 0F1246)
605 FORMAT(48H D(|8) INTERIM REPLACEMENTS FACTOR PER PERIOD +F|246)

__606 FORMAT(48H _D()9) PROPERTY INSJRANCE FACTAR PER PERIOD  +F|2.6)
697 FORMAT(7HGCARD 5)

F 1 5= T )
609 FORMAT (484 D(23) PROP TAX OV VONFUEL WORK CAP PER PD 1F12:6)
6,0 FORMAT(48H D(24) INITIAL CAPAZITY FACTOR 2F12,6)
6,1 FORMAT(48H D(25) CAPACITY FACTOR DECLINE PER PERIED 1F1206)
6,2 FORMAT(48H D(26) PER]ODS AT IV1T1aL CAPACITY FACTER 0F1246)
62; FORMAT(48H D(|2) NUMBER OF PER18DS PER YEAR 1F1206)
62| FORMAT(48H D(3) NOT UYSED 2F12,6)
622 FORMAT(48H D(2() NOT USED 21F1246)

623 FORMAT(48H D(2,) NOT USED 1F12,6)
624 FORMAT(48H D(27) NOT USED 1F1246)

_ 625 FORMAi(48H D(28) NOT USED . 1F12.6)

RETURN
END
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SUBROUT[NE FACTORS _

COMMON FITX,SITX,SRTX,PRTX,REP.,PINSSUMLA,SUMLYV

COMMON CORE,FCRD,FCRN,RP,BXMA

COMMON TXRI,TXRW,TXRC,TXRD,BSMZ,BKMVTXRG, TXRU

COMMON TXRY,TXRX,TXRZ,TXFR,» TXRH

]
TAG(Sg0)» TEM(500)» TEQ(Sg0)» TAJ(5qp) » TAK(Sng) s TALt500)» TAM(Sgp),
TEA(5p0),TEB(500) TEE(S0p),C AB¢54n),CURA(Bp),US0aQ)>

CSHP(50g),CREP(50g),CPLU(570),PFW(5gp)sDES(8),EB(50) EFU(Sqp),
EDU(5pn) +EP(50n)» WPY(500),8YD(50)+BRP(S5090),PWV(800).2(500),

|
2
3
4
5
7

ELM(500),PHE(Sng), XEP(500)» XEPW(5pn)+XTUt5an)» XTUW(500)
’ S LL 4,015, 15,117, LL8,L19,

LLIysYRDaTXRsDMW,VOUSPLT,YRS,WC,BND,RRE,RRB,RRW,RRV,NY,
g7.78P

COMMON TLSA(500),TLSB(500),T_82(5q0)+TLS(500)"
PWH(¢5ap)

COMMON TXRM, TXRE,TXRJ, TXNT,TXRN,PGNAsPGNB

DR5=137-D(5)

DT6=2 ) 7-TXR
TXRI=D(B)+D(|9)

TXRW=D(5)+D(6)=DC5)*D(5)
TXRC=pR5*(D(17)*D(22)D0(¢19))

TXRD=DR5*(D(19)+D(23))
TXRM=TXR+D(5)~TXR*D(}5)

TXREZ(| ,~TXR)*(D(5)¢D(16)-D(|5)*D(6))+TxR
RRW=BND*RRB+( |, -BND) *RRE

RRV=BND*RRB*(|.,-TXRM)e(|.=3NG) *RRE
PWECI1)=y,/¢1,+RRE)

PWWCI)ZS |70 «+RRW)
PWV(1)B)e/C|.+RRV)

DO 1 N=2,NY
PWE(N)=PWE(|)*PNE(N=|)

PAW(NISPWW( | ) *PHW(N=|)
PAV(NIZPWV( ) *PWY{(N~])

TXRU={ «~BND
TXRY=4¢.

BKMA={ .
SUMLA=Q.

SUMLV=0,
BKME=(.

BKMV:UQ
DO 2p N=1|,NY

DRFN=DC(|7)®(NY® | =N)
DRFN=QRFN/NY

TXRG=UR5*(DRFN&TXRI)
TXRU=TXRU+DTE6*TXRG*PWEIN)

TXRY=TXRY+DT6*TXRG*PWY(N)
BKMAZBKMA+PWHK (N)

BKME=ZBKME+PWE (N)
BKMVSBKMV+PWV(N)

SUMLA=SUMLA+PWW(N)*PFW(N)
SUMLV=SUMLV+PWV(N) *PFW(N)

20

CONTINUE
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TXRX=+.~BND+DT6*TXRC*BKME

TXRZ=4.-BND-PWE(NY)+DTH6*TXRD*BAME
TXFRz4¢.+DT6*TXRC*BKMV

TXRHZ 4+ =PWV(NY)+DT6*TXRD®BKMY
RP=SUMLA®BKMV/(BKMA*SUMLY)

WRITE(5).501)
WRITE(5,502)TXRI,TXRWs TXRS, TXRD, TXRM

WRITE(5).503) TXRE, TXRX2» TXRZ, TXFR,» TXRM
WRITE(51,504)TXRU, TXRYsRRW,RRV, BXMA

WRITE(5)|2505)BKMV,BKME,)SUMLA, SIMLV,RP
__ 5g) FORMAT(4qHQMISCELLANEOUS CALSU.ATED GUANTITIES

45E14.6)

502 FORMAI (4gHQTXRI TXRMW TXRC TXR4 TXRM
503 FORMAT(4gHQTXRE TXRX  TxXRZ TxFR TXRH

:55.406)

5E(14.6)

504 FORMAT(4gHQTXRU  TXRY  RRMW RRY BKMA
505 FORMAT(4qHQBKMY _ BKME  SUM.A SuM| V RP

;55'406)
.5&[496)

RETURN
END
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SUBROUTINE DEPREC

COMMON FITX,SITX,SRTX,PRTX,REP._,PINS,SUMLA,SUM

LV

COMMON CORE,FCRD,FCRN,RP,BXMA
COMMON TXRI,TXRW,TXRC,TXRD,B<MZ,BKMV.TXRG, TXRY

COMMON TXRY,TXRX,TXRZ,TXFR, TXRH
COMMON EEE(5pg),TAA(D ¢

(5003 TAE(SQp)s

TAG(S5g0) . TEH(50g), TEQ(Sqg) TAJ(Sgg) s TAK(Spp)

.TAL(SOQ)oTAM(Sng).

TEA(500), TEB(500), TEE(500) ,CTA3(550) ,CURA(Sgp) ),

.4 EDU(500).EP(5p0)eWPY(50p), »B

— 6 D(35),L1L 0,012, k3,LL8,LL5, L8, 17,LLR,LLY,

3 CSHP(S5pg), CREpcsoo,,CPLU(500>.Drw(soo).nssca).sacsuo).eru<soo). a

PWV(®pp),Z(5pg),

5 ELM(590),PWE(SpQ) XEP(5gp) XS Pd(Snn).XTu(Snn)oXTUH(Soo)'

B SSHsSREP,SPLU,P,B807,TOP

7 LLIQ,YRD,TXR,DMW.VOBU,PLT,Y3S,WC,BND,RRE,RRR, RRK,RRV,NY,

COMMON TLSA(500),TLSB(500),TLS3(5p0) TLS(Sp0) .

1 7LSa(500).EGP(50n).TRG(5np).PWW(5gN) i

COMMON TXRM,TXRE,TXRJ,TXNT,TXRY,PGNAPGNB

LDE=YRD
NMMsD¢12)

LDEM=.DE*NMM
Dg 2 ws|,NY

SYD(N)ag, § LDE=YRD
GO TO (5,7),LL2

SLDsPLT/(YRD®*D(2))
DO 6 N=).,LDEM

SYD(N3ssLD
RETURN

NI oy W» N

ABBsPLT*2./(YRD*(YRDe|,))
DO p N=1,LDE

AA22sABB® (LDEe¢|-N)
DG 8 NRPB | ,NMM _

NXAm(N=|) *NMM+NRP
SYD(NXA)SAA22/D(12)

CONTINUE
RETURN -

END
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SUBROUTINE EXPENSEB(NKN) e e

CoMMON FITX,SITX,SRTX,PRTYX,REP.,PINS«SUMLA,SUMLY

COMMON CORE,FCRD,FCRN,RP,B<MA
o coMMen TXRI,TXRW RC,TXR KM=, 3KMYs TXRG, TXRU

COMMON TXRY, TXRX,TXRZ, TXFR, TXRA

CoMMON EEE(5np) . TAA(S A £ AD(5 2 TAE(SgD)

| TAG(S5gp)»TEH(500),TEQ(Sg0)»TAJ(Spnp)» TAK(S0n) TAL(Sn0)  TAM(S00),
2_TEA(50n),TEB(5n0)» TEE(50n),.C AB(Sgn),CURA(S),US0Q).

3 CSHP(50(),CREP(500),CPLU(5qp)»PFW(Bgp)«DES(8),EB(50q) EFU(5pp)s
4 EDU(§ﬂn)oEP(Snn)oNPY(Snn).SYDtsnn)-BRP(Snn)aPHV(Snn)nZ(Snn)o

5 ELM(500)sPWE(5q) s XER(500) XEPW(Sgn)XTUS5qp)» XTUN(SpD) >
6 D(35 . 4 L5, 2L 9,

7 LLlUoYRDlTXRoDNNOVOUOPLTnYQSpHCpBNDORRE.RRBDQRNv'RVONYO
8  SSH,SREP,SPLU,P,BOT,TOP

COMMON TLSA(S500)»TLSB(50g),TLSC(50p)TLS(Sgp).
L__TLSG(500).EGP(509p)TBG(50p),2WW(5q0)

COMMON TXRM,TXRE,TXRJ»TXNT,TXRN,PGNA+PGNB

NKN=| TOTAL POWER COST

NKN=22 FUEL CYCLE COST
NKN&3 PLANT CAPITAL COMPONENT

NKN=4 NONFUEL WORKING CAPITAL COMPANENT
NKN=5 OPERATING AND MAINTENANCE cOsT

o aonaln

NKN=z6 POWER COST, CONSTANT LOAD FACTOR OF |.p0

DM67=DMW* 1 0p0.%24,°365,/D¢2)
GO TO(1,5,10,10,20240)9NKN

| WEX=p?®

WRX=CORE
DO 4 M=}.NY

TEH(M)=D(¢ ) *PFW(M)+EEE(M)+D (| 4)
EGP(M)=CURA(M)&CFAB(M)+CREP(Y)=CP| U(M)eTEH(M)

EFU(MISEGP(M)=TEM(M)
ELM(MISTEH(M)

U(M)3PFW (M) “DM67
Z(M)sy(M)*|,.pE=Q9

WRXEWRX+EFU (M)
4 WEXZWEX+PFW(M)

DU 3 M= |sNY
3 EP(M)=WRX*PFW(M)/WEX

RETURN

c THIS ROUTINE FOR FUEL CYCLE COST ANLY

5 WEX=p?
WRX=CORE

DO 6 M= ,NY

TEH(M)=q,
EGP(M)SCURA(M)SCFAR(M)*CREP(M)-CPLU(M)
EFU(MISEGP (M)

EL"(")-DQ
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U(M)=PFW(M) *DM67/

e JE7=WRX/MWEX .

Z(M)SU(M)*|,gE=(9
__WRX=MRX+EFU(M) . .
6 WEX=WEX+PFW(M)

DO 7 M=|,NY
7 EP(M)=TEZ*PFW(M)

RETURN

c

THIS ROUTINE FOR PLANT OR NONFJE. CAPITAL

10 DO 5 N={,NY
EGP(N)=g,

IEHQN)sno
EP(N)=q,

12 ELM(N)=p.

RETURN

THIS ROUTINE FOR OPERATING AND MNTNC EXPENSE

20 DO 25 N=|,NY

TEH(N)=D( 1) *PFW(N)+EEE(N)+D(14) =

EGP(N)STEH(N)
EFU(N)=g,

EP(N)=gp,
25 ELM(N)=TEH(N)

RETURN

40 DO 4| M=|,NY

e _EGP(MMi=g, _ .

EP(M) 0.
EFU(M)I=g,

TEH(M)=g.
ELM(M)=g,

U(M)=DUM67
41 Z(M)=u(M)*|,.nE=(9

RETURN

END
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SUBROUTINE HONDPAY

COMMON FITX,SITX,SRTX,PRTX,RZP_»2INSSUMLA,SUMLY
COMMON CORE,FCRD,FCRN,RP,B<MA
_ CoMmOn TXRI,TXRuW, TXRC,TXRD,BCMZ,3KkMV+ TXRG,TXRY _
COMMON TXRY,TXRX,TXRZ,TXFR,TXRH
_..__LOoMMON EEE(50().TAA(500),TA ¢ snn) » TAE(S _
| TAG(500)»TEH(50p)»TEQ(500)»TAJ(S0g)» TAK(S5g0)a TALtSQQ)TAM(5q0).
.2 TEAOENITEB(500) TEE(S590).C AB5qn),CURA(Sgg) Ut50Q)
3 CSHP(Sgy),CREP(5p9),CPLU(5q0)»PFW(5gg)»DES(8),EB50g)-EFU(5gp).
4% EDURN)»=P(5u0)sWPY(500),8Y0(590).8B3P(500),PWY(500),2¢500),
5 ELM(5g0)sPNEC5q0) s XEP(500) s XZPW(500)»XTytS5gp)» XTUK(Sg0)»
6 D(So2, Ll LL2 L3, L4, Ll 15,01 7,!
7 LLlUIYRD:TXR'UMN:V0U0PLToYQS:NC.BND:RRE.RRB:RRuoRRVaNYI
8 SSH.SREF.SPLU.P,.BOT,.TAP ___ __  __
COMMON TLSA(S500),TLSB(500)»T_S2(530)+TLS(500)>
& TLSu(505).EGP(500),T8G(500) Wl t5gn) o
COMMON TXRM,TXRE, TXRJ,TXNT,TXRN,PGNA+PGNB

__TAA(11=BNU*(PLT+CORE+WC)
TAB(|)=PLT+CORE+WC~TAA( )
_ 32 GO 1O _(351,41+51,61281)00LL}
4| AUR=TAA(|)/YRS
DQ 42 N =1 N Y
TAL(N)sAUR
TAA(N+1)STAA(N)-TAL(N)
42 TAJ(N)=TAA(N) *RRB
___ __RETURN .
5| BBR=(}.+RRB)**YRS
PBR=(8BR~|,)/(RRA*BBR)
ANP=TAA(|)/PBR
DO 52 N=z|,NY
TAJ(N)I=TAA(N) *RRB
TAL(N)=ANP=TAJ(NY
52 TAA(N+|)STAA(N)-TAL(N)

RETURN
61 LB 62 N=|,NY
TAL (N)=BRP(N) ~

TAJ(N)=TAA(N) *RRB
62 TAA(N+1)STAA(NY-TAL(N)
RETURMW

i (19
82 TAL(N)=g. $ DiL=NY*|=LL6 $ TA_T=TAA(|)/DTL
DO ¥4 NzLL6,NY
84 TAL(N)=TALT & DO 85 Nsj,NY ® TAJ(N)=ETAA(N)*RRB
.BD TAA(N+|)=STAA(N)I-TAL(N)
3| RETURN
END
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SUBROUTINE COSTEQ

cComMmMOn FITX:SITXASRTXIPRIl;ﬂif_l?lNSLSUBLAL§UHL¥_““n___m__,mm__m__“
CoMMON CORE,FCRD,FCRN,RP,B<MA

COMMON _TXRI.TXRW,TXRC,TXRD,R<M=,3kMV . TXRG, TXRU e
COM"ON TXRY’TXRXJTXRZDTXFROT‘Rq

| TAG(500),TEH(500)»TEQ(50n)»TAJ(50) »TAK(50)TAL(500)»TAM(500),

2 TEA(500).TEB(500)»TEE(500),CA3¢5q0),CURA(Sgp),uU50Q)>

3 CSHP(SOU):CREP(SOO))CPLU(SQU)apru(son)lDES(B):EBlSDO)nEFU(snﬂ)o
_ 4 ELU(500)EP(500)sWPY(500),5Yd(590).BP(500),PWV(B0),2(¢50p),

5 ELM(500)sPWE(SnQ)sXEP(500),XSPW(5q0)»XTu(5ng)»XTUW(500)>

6 D(35), L], LL2, L b3, L1L%,LL5, 15,117,LL8,L19,

7 LLIquRDoTXROD"“aVUUOPLT.YRS:NC,BND:RRE,RRH;RR“.RRV;NY'

8 SSH,SREP,SPLU,P,BOT,TEP . o

CoMMON TLSA(500),TLSB(500),T.S2(500):TLS(500)»

|__TLSu(50y).EGP(550)»T8G(500),°wA(5q0)

COMMON TXRM, TXRE, TXRJ,TXNT, TXRV,PGNAsPGNB

BOT=p%
LFCLLs= 1) 71,1027

10 _TOP=PLT*TXRY+CORE*TXFR*WC*TX3H
TOP=TOP+PWV(N) *(EGP(N)=TXRUY*(EIP(N)-EFJ(N)SEP(N)+SYD(N)))

|2 BBT=BOT+PWV(N) *U(N)

{5 P=TOP/(BOT*(),~1XRE))*|,gE+p?
RETURWN

71 TOP=P| T*TXRU+CORE*TXRX+WC*TXZ . o o
UO 72 N:l:NY
DTBebGP (N)=EFUCN)+EP (N)+SYD(N)«TAJIN) N
TOP=THP+PWE(N) ®*(EGP(N)=TXRY*DT34TAJ(N)+TAL(N))

72 BOT=BoT+PWE(N)*U(N)

73 P=TOP/(BOT*(|.=TXRE))*|,pE+g?
RETURN I
END
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SUBROUTINE PAYOUT(RED,RAD)

COMMON_ FITX,SITX,SRTX,PRTX,REP _»PINSeSUMLALSUMLY
COMMON COREoFCRDnFCRNaRP!BSMA
o COMMON TXRI,TXRW,TXRC,TXRD,BXM=,3KMVTXRG, TXRU

COMMON TXRY,TXRX,TXRZ,TXFR,»TXR4
c

TAG(Sp)»TEH(50q0)» TEQ(S5p) > TAJ(SOO).TAK(SDB).TAL(SQU):TAH(SOU),
TEA(50)» TEB(590)» TEE(S50)»C AB(5q0),CURA(SBgg)aUt5pg);

CSHP(50()» CREP(SQQ)ochU(Sgo).PFw(5go)oDEStB):EB(Sog)nEFU(5uo)o
EQU(5g0)sEP (5 n)+ WPY(500),5YN(500)BRP(S500),PWV(50N)aZ(500),
ELM(500)»PWE(Sg) s XEP(50) » XZPA(5qu) » XTUtSgg) - XTUW(Sqg)»
D(39),LL i, L L2, L3, LL,LL5, L5,.17,LL8,L19,

NIOWR e N —

LL1g»YRDs TXRs DMW»VOU»PLT,YRS,WC,BNDsRRE,RRB,RRW,RRVNY,
_.__ 8 SSH,SREP,SPLU,P,BOT,TAP

COMMON TLSA(50u)»TLSB(S5p)»TLSZ(500)TLS(500)>
_____ L _TLSu(50¢).EGP(500)aTGG(500)»2ud(5p0)

90l
COMMBN TXRM, TXRE, TXRJ» TXNT, TXRN, 2GNAs PGNB

PGNA=U(18)*PLT — -

PGNB=U(9)*(PLT+CORE*WC)
__ DB 16 N=l.NY

TAE(N)=0.
TAD(N)=RED®(U(N)*P*|,gE-09)+3A0%SPL 1)

|6 TAG(NI=TAD(N)
TAG(Ny)=TAD(NY)+WC

TAE(NY)=WC
DO (7 N=|,NY

TAJ(N)=TAA(N) *RRB
TAK(N)=TAG(N) *RRE

TLSB(N)=D(|6)*TAD(N)
TLSC(N)=D( 1 7)*P_ T*(NY-N+|)/NY+D(17)*0(22)+CABRE +D(23)*WC

TLSQU(N)=TER(N)«TLLSB(N)*TLSZ(N) +PINA+PGNB*EP(N)+«SYDIN)#TAJ(N)
_TLSA(NI=D(15)*C(TAD(N)=TLSQ(N))

TLS(N)STLSA(N)+TLSBIN)*TLSZS(\)
TAC(N)=TLSO(N)*TLSACN)

TEB(N)=TAD(N)=-TAC(N)

_— TEA(N)=TEB(N)*TXR
TEQ(N)=EGP(N)+T_S(N)+*TEA(N)+2GVA+PGNS
e JTGG(N2STAG(N)I=-T=Q(N) _ _

IF(LLi=1)15,12,15
12 TAL(N)=BND®*(TAG(N)=TEQI(N)=TAJ(N)=TAK(N))

TAA(N+|)STAA(N)-TAL(N)
15 TAM(N)I=TAGUNI-TEQ(N)=TAJ(N)=TA<(N)IwTALIN)

,/ TAB(N+))=TAB(N) -TAM(N)

_____iuﬂliﬁgﬂgElLﬁﬁAEILSCABILSAASIEQASQ
[FCLL1=1350,50560
50 00 5 _Nzj,NY e .

SUMV=SUMV+PWW (N)
TLSHA=TLSEA+PWW(N) *TLSB(N)

TEAAS IEAA+PWW(N)*TEA(N)
TLSCA=T| SCA+PWW(N)*TLSC(N)

51 TLSAA=TLSAA+PWW(N)*TLSA(N)
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FITX=TEAA/SUMV

SITX=ETLSAA/SUMV
SRTX=TLSBA/SUMV

PRTX=TLSCA/SUMV
GO 108 7

60 DO 6| N=|,NY § SUMESSUMZ+PWZ(\)
TEAA=TEAA+PUE(N ; *TEACN)

TLSBA=TLSBA+PWNE(N)*TLSB{(N)
TLSCA=T| SCA+PWE(N)*TLSCY{N)

61 TLSAA=TLSAA«PWE(N)*TLSA(N)
F1TX=fEAA/SUME

SITX=FLSAA/SUME
SRTIX=TLSBA/SUME

PRTX=TLSCA/SUME

70 RETURN

END
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SUBROUTINE OUTPUT(MGM)

COMMON FITX,SITX,SRTX,PRTX,RZP_,PINS.SUMLA, SUMLV
COMMON CORE,FCRD,FCRN,RP,BKMA

COMMON TXRI, TXRW,TXRC,TXRD,B<MS,BKMVY»TXRG, TXRU

CoMMON TXRY, TXRX,TXRZ, TXFR, TXRH

CoMMOn EEE(S(Q). TAA(500):TAB(590) TAC(sun) TAD(5ag)oTAE(§no)o

_DATA(UESN(|,3)uBHPLANT CA,BH?ITAL C@,84MPONENT ,B8HANLY
)

[

| TAG(530)s TEH( 2 TAM(5
2 EA(500)nTEB(Boo)oTEE(Suu).C'AB(SUU) CURA(Snn) ucsou):
3 CSH c c 5pp)
4 EDU(bgo)otP(5ug)aNPY(500)pSYD(5nQ)0 RP(500):PNV(500’02(500,:
6 D(35),LL1,LL2,LLBsLLALL5, LSaLL7,LLBILLY, '
7 LLIquRD:TXRoDMHLIQULELILXRS;Hx;ﬂN_LRBE RRB,RRW,ARV,NY,
8 SSH,SREP,SPLU,P,BOT,TOP
. C A B o
I TLSG(500),EGP(500),T8G(500),°WW(500)
c .
UIMENSION DESN(5,12)
UATA(DESN(|, |)=BHYOTAL PO,84WZR COST,8H WITH IN,
|BHPUT LOAD,8H FACTORS)
UATA(DESN(|,2)=sB8HFUEL CYC,8H_E C9ST »8MONLY » 8H ’
| BH )

|8H
DATACUESN( | ,4)=6HNONFUEL ,3HWOIKING +BHCAPITAL »BHCOMPONEN,
|BHT OwLY )
DATACUESN(]|,5)=B8HOPERATIN,B8HS AND MA.BA]NTENANC,BHE CWOST @,
| BHNLY )
 DATACUESN(|, 6)=8HUSING CA,B84L-ULATED,8H CONSTAN,
|BHT ANNUAL,B8H INCUME )
- DATACUESN(|, 7)=8HPLT CAP],84TAL WITH.B8H INPUT L,
|8BHBAD FACT,BHORS )
UATACUESN(|, B)=BHWKG CAP],B8<4TAL wWITH,8H INPUT L,

| 6H

PATACDESN(|, 9)=8HPLT CAP],84TAL WITH,8H CONST L,

0AD FACT.,HHORS

|BHBAD FACT, 8HBRS )
VATACUESN( |, 10)=BHWKG CAP],B84TAL WITH,8H CONST L,
|BHOAD FACT,BHORS )

c MGM=| TOTAL POWER COST .

c MGMz2 FUEL CYCLE COST

€ MGM=3 PLANT CAPITAL COMPONENT

¢ MGM=4 NONFUEL WORKING CAPITAL COIMPONENT

c MGM=5 OPERATING AND MAINTENANZE cogT

C TABLE | CASH ExPENSES BEFSRZ INCEME TAX

20

WRITE(5]+505)
WRITE(S5,,89p)(DES(]),131,8)

WRITEt5,.553) (DESNCI MGM),15(,5)




63

WRITE(51,641) § WRITE(51,642) ¢ DO |6 N=I,NY

—e—— 1 TAJN),TLSQ(N)

|6 WRITE(S|»643)IN»Z(N),»TENC(N),T_S3(N),TLSS(N),PGNA-PGNB,EP(N)»SYDIN),

TABLE 2 CALCULATION OF INCOME TAy

WRITE(5,.508)
WRITE(S5,80)(DES(]),1%1,8)

WRITE5),553) (DESNCI MGM), 12 ,5) i
WRITE(5,,6109) % WRITE(S5,,6,,) & WRITE(5,;6,2)

De 25 N=|,NY -
25 WRITE(5,645)N-TAD(N) , TLSQA(N)TLSA(NY»TAC(N),TEB(N)»

I TEAEN),»TLS(N),TEQ(N)

TABLE 3 PAYOUT BF INVESTMENTS

W RITE(5I.8ﬁn)(DFSII).131.8)
WRITEt5,2,553)(DcSN(I, HG")OI=IDQ)
JZQ Sie - —

WRITE(S|,546) & WRITE(5),547) § D00 |8 N=|,NY
PW22=PWECN) *(LL |={)+PWW(N)*(2m | |)

PW252PW22*TGG(N)
PW26=PW26+PH25

|8 WRITE(5|,543)NsTAAIN) ,TAB(N),T3GIN), TAJ(N),TAK(N),TAL(N) , TAM(N),
1 PW25

WRITE(5),548)P
70 TT66=KRE*(LL|~1)+RRW*(2~LL )

WRITE(5),653)TT66,PW26
WRITE(51,65()TT66

WRITE(5],652)F1TX
WRITE(51,653)S]11X

WRITE(5|,654)SRTX
WRITE(51,655)PRTX

505 FORMAT(32H|CASH EXPENSES BEFIRZ INCOME TAx//)
5p6 FORMAT (23H|PAYOUT OF INVESTMINTS //) ;

508 FORMAT(26H|CALCULATION OF INZOME TAX//)
541 FORMAT(|Hy,2HPD,8X,5HPOWER. 9X.5HTATAL, 6X2BHNON=FUEL,

|ch 4HFUEL »8X, 6HDEPREC, | pX, 44B3IND,9x+5HTOTAL)
A H SHUNITS6X, | g4B=FORE YAx,6x,7HEXPENSE,
.6x 8HPRO=RATA,23X,3HINT,7X, | gHDEDUCTIBLE/Z)
543 FORMAT(|H ,13,8F)4,5)

544 FORMAT( | H),2HPD,B8X,5HTOTAL,9%,5HTETAL,B8X,
| 7HTAXABLE,BX, 6HINCOME, 7X,94T9TAL EXP.8X,2HPNW,8X,8HWORK CAP)

545 FORMAT(|H , | gX,5HSALES,6X, |p4DZDUCTIBLE,7X,
|6HINCOME, 9X, 3HTAX,9X, 9HAFTER TAX,6X, 6HFACTOR, 6X, 8HRECOVERY/)

546 FORMAT (Mg, 2HPD,8X,5HOUTST,9x,5HBUTST, | gX,5H CASH,9X,4HBOND,
18X, 8HEARNINGS, BX,5HBONDS,7X, SHZQUITY»8X,5HPW OF)

547 FORMAT()|H , gXs5HBONDS»9X, SHZQJITY,8Xs»6H FLOW ,6X,BHINTEREST,
17X,8HBN STOCK,7X,6HREPAID, X, 84RECAVERY,6X,9HCASH FLONW/)

548 FORMAT(22HQPOWER COST,MILLS/<WHE,F|8.6)
552 FORMAT(23HpFIT SIT SRT 2RIP L4F12,6)

553 FORMAT( |Hp,»5A8/7)




6L

610 FORMAT (IR0, 2HPD,5XsSHTATAL, 6X,5HTATAL, 6XsSHSTATE.6X>

|SHTOTAL, 4Xs» 7HTAXABLE s 4X, THFEJERAL, 6X+s SHTOTAL,3X» BHTOT CASH)
6,| FORMAT(|H ,/X,5ASALES,3X,84D=DJCTBL ,5X,6HINCAME, 3X,

|BHDEDUCTBL, 5X, 6HINCOME, 5X, SHINZOME, 2X s 9HSTATE AND, 4X,
2/HEXPENDS)

T 612 FORMATC(|H , 12X, 4X,7H(STATE), 38X, 3HTAX.6%X,5H(FED),6X,
o I5H(FED),BXssHTAX,2X,9HLOCA., TAX/)

641 FORMAT( Hys2HPD,5X, SHPBWER, 4X, 7THREACTOR, 6X, SHSTATE,
16X, SHLOCAL» 4X, 7THINTERIM, 3X, 84PREPERTY s 7X s 4MF UEL »

26X, 6HUEPREC, 5X, 4HBOAND, 6X,5-4T3TAL)

642 FORMAT(|H ,7X,5HUNITS,2X,940PER CAST6X, SHREVEN,
|SX,8HPROPERTY, 3X,BHREPLCMTS, 3X,8HINSURNCE, 4X,
27HPRURATA, | | X, 3X,BHINTEREST, 3X,9HDENUCTBLEY)

643 FORMATC(H 213, 10F1144)
645 FORMAT (M ,13,8F11.49,F11,5)

650 FORMAI (q6HTOTAL PRES WORTH 9F CASH FLBWS AT INT RATE oF,
| Flp.6,F16,5)

65| FORMAT(4pHQLEVELIZED TAXES AT INTEREST RATE OF Fr2.6)

652 FORMAL(40H FEDERAL INCOME TAX 2F12,6)
653 FORMAT (4QH STATE INCOME TAX Fl12.6)
654 FORMAT (4QH STATE REVENUE TAX 2F12,6)
655 FORMAT (4qH LBCAL PROPERTY TAX 2F12,6)
_ 890 FORMAI(27HnPROBLEM JDENTIFICATION 28A67/)
RETURN

END
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SUBROUTINE FCR

COMMON FITX,SITX,SRTX,PRTX,R=P_,°INS:SUMLA,SUMLV
CoMmBN CORE,FCRU,FCRN,RP,B<MA
_COMMOBN TXRI,TXRW,TXRC, TXRD,B<MZ, 3KMV .+ TXRG, TXRYU
COMMON TXRY,TXRX,TXRZ, TXFR, TXRA
— LomMmMON EEE(500),TAA(500)TAB(S500) . TAC(500).TAD(50g)» TAE(Spn)y
| TAG(SUU):TEH(DOU’:TEQ(SDO)DTAJ(SDO)tTAK(son)nTAL(SUO)lTAM(soo)l
- 2 TEA(500)»TEB(50g) TEE(504),C7A3(540).CURA(SQq)sUS0Q)»
3§ CSHr(5qgp).CREP(500),CPLU(5)0)»PFW(500)aDESB),EB50n)EFU(5p0),
_ 4 _EDUOQ0)2EP(500) s WPY(500),SY2(540):BRP(Sgn)PWV(500),2¢500),
5 ELM(500)sPWE(5ng)»XEP(500)»XZPW(5qa)sXTU(Sng)» XTUN(SgQ)
6 D(39),Lil Lt2, 10 3,L14,L05, 15,017,LL8,0L19, .
7 LLig»YRDITXRsUOMWSVOUSPLT,YRS,WC,BND.RRE,RRB,RRW,RRV,NY,
¥ _SSH,SREP,SPLU,P,BAT,TAP — —— .
COMMON TLSA(500),TLSB(500),T_S2(5q90)+TLS(S00),
L__TLSQu(500),FGP(590),T8G(500)s2WW(590) .
COMMON TXRM,.TXRE,TXRJ,TXNT,TXRN,PGNA+PGNB

e WRITE(SyLSIQ) R L
WRITE(5|,800)(DES(l),12},8)

1D TT2=(4.-TXRE) *BKME
TT3=17=-TXRM
TT4=TXRU*PLT
TT5=TXxRX*CARE
TT6=TxRZ*nC )
TT7=T14+TT5+TT6
XXHH=TXRE~TXRM
XXJJ=q e =XXHH
TT8=(4.~TXRE) *BKMY
TT90=U.

o XTUT=ye
XEPT=y.
XTAT=Uc
IF(PLY) 15,12,15

12 LDE=YRD,
ABBS=2./(YRO*(YRD#|.))
SLD=|3:/YRY
ST24=UO
ST25=y.

Vg |8 N=|,LDE
ST33=(LL2~1)*(LDE+|~N)*ABBS+(2-1L.2)*SLD .
ST24=ST24+PWV(N)*ST33
|3 ST25=5T25+PWE(N)*ST33
15 IF(LL4=-1)30,3p260

c PROPORTIONAL CASE

30 DO 85 N=|,NY ..
AN=PWV(N)
XTAT=XTAT+AN®*SYD(N)
XEPT=XEPT+AN*(ELM(N)*EP(N))
XTU(N)IZEGP(N) *XXHH*(EFY(N)=-E2(N))*xxJJ
35 XTUT=XTUT+AN®*XTU(N)
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WRITE(51,511)

IF(PL)38,36,38
.36 FCRU=(TXRY=TXRM*ST24)/YY8 . . o
GO TO 49
. .38 FCRU=(TXRY~TXRM*"XTAT/PLT)/IT8 . ___ . I

49 TERM|=FCRD*PLT
FCRN= i XRH/TTS8

TERM2=FCRN*WC

 JERM3=(TXFR*CORESXTUT)/TT8
TERM4=XEPT/BKMV
_SPLU=TERM,  +TERM2+TERMI+TERM4

PPWeBOT/BKMY
PX=|.)E+n9*SPLU/PPW

FCRUP=FCRD*RP
__ . FCRNP=FCRN®RP

TERM|IP=FCRDP*PLT
TERM2P=FCRNP*WC

TERM3P=TERM *RP
TERMA4P=TERM4*RP

SPLUP=TERM|P+*TERM2P+TERM3P+TZR 4P
. PPWASPPW®RP _

AFCzTERMS/FCRN
AFCP=(ERMIP/FCRNP

PLEVA=SUMLA*B,76n/BKMA
PLEVV=SUMLV*B,760/BKMY

PXP=|:2yE+*y9+*SPLUP/PPWA
_WRITE(S,5]12)FCRD,FCRDP

WRITE(5),5)3)FCRN,FCRNP
___WRITE(5)2522)TERM ), TERM P

WRITE(5),523)TERM2, TERM2P
WRITEtS),524)TERM3, TERM3P

WRITE(5),525)TERM4, TERMAP
____ WRITE(51,515)SPLU,SPLUP

WRITE(51,52))PLEVV.PLEVA
_— WRITE(51,516)PX,PXP

WRITE(S|4517)RRW
WRITE(5,,518)RRYV

WRITE(5],519)RP
WRITE(5),52;;)AFC,AFCP

WRITE(5),526)RRV,RRH
68 18 /g

c FIXeD PAYMENT CaSE

60 DO 65 N=z|,NY
ANz=PWE(N)

XTAT=XTAT+AN*SYD(N)
XEPT=XEPT+AN®(ELM(NI*EP(N))

TT9y=TTOo+AN®*(TAJ(N)®*TTI«TALIN))
XTU(NISEGPIN) *XXHH®(EFU(N)=EP(N)) ex¥J)

65 XTUTEXTUT+AN*XTU(N)
T191=7T90/717

IF(PLT)67,66,67
66 FCRO=(TXRU~TXRM*ST25+TXRU®TTP |)/TT?

Go 10 68
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67 FCRU=(TXRU~TXRM*XTAT/PLT*TXRJ*TT9|)/TT2

68 TERM|=FCRD*PLT

TM6=TXRZ*TXRZ*TT9

FCRN=TM6/TT2
TERM2=FCRN®*WC

TRM3A=TXRX*CORE*(1.+TT9|)/TT2
TRMSB=XTUT/TT2

TERM3=TRM3A+TRM3B
TERM4=XEPT/BKME

SPLUSTERM | +TERM2+TERM3I+TERM4
PPW=BUT/BKME

PX=z).)E+g9*SPLU/PPW

WRITE(51,512)FCRD

WRITE(5|,5|3)FCRN
WRITE(S5|,522)TERMS

WRITE(51,523)TERM2
WRITE(5|,524)TERM3

WRITE(5|,525)TERM4
WRITE(51,515)SPL U

20

WRITE(5),516)PX
CALL PAYOUT(Desl,)

CALL oUTPUT(6)

o IFlL/)%0p.%n0.80 o ) o

80 IF(LLI=-1)81,8),900
8] CALL FCRBRKUN L o
9g0 RETURN
50 FORMAT(26H|FIXED CHARGE CA_CJLATIBNS//)
511 FORMAT(|H,54Xs (SHCONSTANT INCAIME,S5Xs |SHVARIABLE INCOME,///)
5,2 FORMAT(4BHpF IXED CHARGE RATE 6V DEPRECIABLE CAPITAL 12F20.8)
5,3 FORMAT(48HpFIXED CHARGE RATE 68V NmNDEPR CAPITAL 22F20.8)
5,5 FORMAT(4BHOLEVELIZED ANNUA. INZG@ME REQUIRED, MILLIGN § 12F20.8)
5,6 FORMAT(48HOPOWER COST,MILLS/<WHE s 22F20.8)
5,7 FORMAT(48HQWEIGHTED AVERAGS INTEREST RATE RRW 1F20.8)
518 FORMA) (48H MODIFIED AVERAGZ INTEREST RATE RRV._ »F2p,.8)
5,9 FORMAT(48H FIXED CHARGE RATE RATI@, R °PRIME 1F20+8)
520 FORMAT (4BHNAVERAGE FUEL WOIKINS CAPITAL, MILLION § 22F2n.8)
52| FORMAT(4B8HQLEVELIZED POWER PRODUCTIAN, BILLION KWHR/YR »2F20.8)
502 FORMAT(48HQTERM | LD*PLT ) o 12F20.8)
528 FORMAT(48BH TERM 2 LN*WC »2F20.8)
524 FORMAi (48H TERM 3 LNO®FWZ . 22F20.8)
525 FORMAT(48H TERM 4 PRES WORTH AVERAGE EXPENSE 212F20.8)
556 FORMAT(4BHQINTEREST RATE USED IN | EVELIZING »2F2p.8)
8go F9RMAI (27HNPROBLEM IDENTIFICATIBN »8A6/7)

_END
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SUBROUTINE rCRBRKDN_

DIMENSION TTL(3,13),BRXDN(3,4)

CoMMON FITX,SITX,SRTX,PRTX,REP_,PINS, SUMLA,SUMLY
COMMON CORE,FCRD,FCRN,RP,BKMA

__CoMMON TXRI,TXRW,TX T = » TXRG, TXRY
COMMON TXRY,TXRX, TXRZ, TXFR, TXRH
__CoMMON EEE(500).TAA(S50n) s TAB(Sgq), TAC 5 AE(
| TAG(500)+ TEN(Spg)  TEG(500) TAJtsuoa.TAK(SUU).TAL¢500>.TAH<500>.
2 TEA(SQ“) B§5002¢IEE‘ gg).g AB ) 5 »
3 CSHP(SOQ)oCREP(snu)oCPLU(SUQ) PFN(500)0DES(5)'EB(5UO) EFU(5g0)
— 4 EDUCH

5 ELM(SUO)oPNE(bno):XEP(Sou):X PW(5q0)sXTU(500)» XTUW(500)»
& D32l t L2, LBl 8,5, 115, 7,LLB,L19,

7 LLIysYRDs» TXRsDMWsVOUWPLT,YS,WC,BND,RRE,RRB,RRW,RRV,NY,
_ 8 _SSH,SREP,SPLU,P,BOT,TOP

COMMON TLSA(500),TLSB(500),T_SC(5g0):TLS(500),
1 _TLSu(5py).EGP G 22WW(5g0)

COMMOBN TXRM, TXRE, TXRJ,TXNT,TXRV,PGNA«PGNB

DATACTTLC» | )SBHPLANT IN,BHVESTMENT.B8H
__UATACITLC » 2)SBHINITIAL ,8HCBRIE 2 84
DATACTTLC|» 3)s3WMNONFUEL ,8HWOIKING +8ACAPITAL
DATACITL(;» 4)=s8HAVERAGE nBHINTEREST-Bd RATE
UATACITLC)» 5)sBHSINK FND,83H DZPRECI.B84ATIBN
_DATACITL( s 6)=8HFEDERAL ,8HINCOME T.84AX
UDATACTTLC;» 7)=BHSTATE IN,BHCOYE TAYX.BH
___DATACiTL(js 8)=BHSTATE RE,8HVENUE TA«8HX
UATACITLC» 9)=BHLOCAL PR,SHIPZRTY Ta.HHAX
DATACITLC,» 1 g)=BHTOTAL ST,8HATZ AND .84L6C TAX
DATACTTLC s | )=BHINTERIM ,8HREPLACEMsBHENTS
DATACITLC 1 2)58HPROPERTY,BH INSJRANS BHCE
UATACTTLC#3)=BHTOTAL OF,8H A3GVE 1.B8ATEMS

e e | w e w w

IF(RRW) 1D, 13212

|G DEPR=4./NY
) GO 19 15 .
12 UEPRERRW/(( |, +RRW)**NY=],)

15 CORE=y.

50 PLT"-U

CALL EXPENSES(NKN)
CALL BONDPAY

CALL LOSTEQ

CALL PAYOUT(l,s0,)
IFCLL/=1)103, 1030402




102 CALL OQUTPUT(MGM)
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193 BRKDN( |,KOLUM)=PLT
______BRKDN( 2,KOLUM)=CORE

BRKDN(¢ 3.KOLUM)=WC
BRKDN{ 4w KOLUM)=g,

BRKON( 5,KOLUM) =g,
ISLX=SITX+SRTIX+*PRTX

BRKDN¢ 6,KOLUM)=F]TX
BRKDN¢ 7,KOLUM)I=S]ITX

BRKON( 8,KOLUM)=SRTX
BRKONE¢ 9,KOLUM)=PRTX

BRKONt | g» KOLUM) =TSLX
BRKDNC) |2 KOLUM) =PGNA

BRKDN( 12, KOLUM)=PGNB

1gb GO TO«110.,120.150e140)2KOLUM

g PLT=pgz

NC=|.U
K@LUM=2

NKN=3
MGM=8

GO 16 190

120 PLT=(30

HC:UQ
KOLyM=3

NKN=6
MGM=9

GO TO (po

130 PLT=0%

WC=).y
KOLUM=4

NKN=6
MGM= |

GO 70 g0

140 WRITE(5),501)

WRITE¢51,800)(DES(I)a]l3],8)

WRITE(51,604)
WRITE(S51,606)

SUM | =RRW+#DEPR+BRKDN(6, | Y#BRKOIN( g, | )*BRKDNC ||+ ))*BRKDNC12,1)

SUM2=RRW +BRKUN(6,2)*BIKONC( | n,2)+BRKDNC | |,2)+BRKDN(2,2)
SUM3=KRW+DEPR+BRKDN (6, 3)+¢BRKDN( |0, 3)*BRKDNC||,3)*BRKDN(|2,3)
SUM4=RR +BRKDN(6,4)«BRKON( n,4)+BRKDNC | |,4)+BRKDNC|2,4)
LINE=4

205 WRITE(51,601)(TIL(LXsLINE),LX=],3),RRW,RRW




T0

LINE=D

ZERU‘U{
206 WRITE(5,,601)(TTL(LX,LINE),LX=,,3),DEPR,ZERD

D8 2)y LINE=6, 2
__210 NBIlE‘slgéﬂlz‘l|L‘LXQLINE!QLKQIAB)A

| (BRKONCLINE, KOLUM) » KO UM, 2)
LINE=¢S

212 WRITE(S,603)C(TTLA(LXsLINE),LXu|,3),SUM|,SUM2

WRITE(5(,605)

LINE=4
27| WRITE(5),601)CTTLCLXoLINE),| X=),3),RRW,RRNW

LINE=)
272 WRITE(51601)(TTL(LX2LINE), XB,,3),NEPR,ZERO

Lo 273 LINE=6,12
223 HBI|E§5|¢6M|2(|IL(LXgLINE).LXII.Sl‘,

| (BRKDN (L INE,KOLUM) »KBLUMSBT, &)
LINE=43S

274 WRITE(S1+603)(TTL(LXsLINE),LX=|,3),5UM3,SyuM4

_5p1 FORMAT(4pHIFIXED CHARGE RATE BIEAKDAWNS 2 /17)

691 FORMAT(|H »5X,3A8,6X,5F|6,5)
603 FORMAT(IH ,5X,3A8,6Xs5F (6,5,7//)

6p4 FORMAT(47HgF IXED CHARGE RATES 3ASED 8N INpUT LOAD FACTORS,///)
6g5 FORMAT(5pHnF IXED CHARGE RATES 3ASED BN CONSTANT LOAD FACYOR ,///)

606 FORMAT(|Mg,42Xs | |(HDEPRECIABLE, 4X, | 4HNONDEPRECIABLE,///)
_8p0 FORMAT(27HQPROBLEM IDENTIFICATIGON 28A677)

900 PLTED(y)

WC=D(y)
CORE=D(11)

RETURN

END
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APPENDIX B

B-1. Example Problem 13: Input and Output

Table B-1 shows the computer input and output for the problem

described in Section 5.

B-2. Fuel Cycle Cost - Example Problem 901

Table B-2 shows the computer input and output for Problem 901.
The fuel cycle cost portion of this problem is the same as that referred
to in Section 3 (p. 19) and Table 2 (p. 20).



INPUT DAYA _ PRUBILEM 13 ORNL=4]16 —— U

Input and Output Data for Example Problem 13.

Table B-1.
CARD | (CONTROL CARUD)
LLj | LL2 2 LL3 0 L4

LL6 0 LL? 2. LL8 g LL? o Lblg 0.

BOND REPAYMENT PROPORTIONAL
SUM OF YEARS DIWITS DEPRECIATION

CARD 2

D(1) PLANT INVESTMENT, SMM 140.000000
_D(2) PROJECT LIFE, PER1ODS 3p.0p00000 _ e
D(3) NGNFUEL WORKING CAPITAL, SMM 2.000000
D(4) FRACTION OF INVESTMENT [N BGNDS «520000 . e o
D(5) B@ND INTEREST RATe PER PERIGD .042300
D¢6) EQUITY EARNING RATE PcR PER]8D « 100000 -
D(7) FEDERAL INCOME TAX RATE 500000
CARD 3
__D(B) REACTOR POWER, MW ELECTRIC L e .100DeDQODOO R . e
D(9) DEPRECIABLE LIFE, YEARS 30.000000
) VARIABLE OPERATING COST, SMM/PERIGD 1.000000
D¢I|) INITIAL CORE INVESTMENT, SMM 25.,000000
__Dei12) NyMBER OF PcR]ODS PER _YEAR i leDgopno U
D(13) N@T USED ‘ 0
_D(14) FIXEP OPERATING CHST, SMM/PERIGBD 245908000 N
CARD 4 .
D(|5) SYATE INCOME TAX RATE «030000
_D(16) SYATE GROSS REVENUES TAX RATE e __+DA40000 _ —
D(17) LaCAL PROPERTY TAXx RATE PER PER]IS9D 032000
D(18) INTERIM REPLACEMENTS FACTOR PER PER]3D 003500 S _
D¢I9) PgopER£B INSURANCE FACTBR PER PERISD +002500
T i}
D(2)) N@T USED 0
CARD 5
D¢22) FRACT]ON OF CORE FOR TAX ASSESSMENT +650000
D(23) PROP TAX ON NONFUEL WORK CAP PER PD +030000
JTIAL CAPACITY FACTOR 0
D¢(25) GAPACITY FACTOR DECLINE PER PERISD 0
D(26) PERIOGDS AT INIT]AL CAPACITY FACTOR _ 0
D(27) NoT -USED 0
D(28) NaT USED ] I _

L



——INPUY DATA EXPENSES IN 3MM PER PERIOD

PD CAPY FUEL FABR ESR U-PU BPER 8OND
e EACTOR.__ ._PURCH. . ._._ _C®ST. . . _2@SY. .. CReD . _BASE ___ __PAYMT _ __ .
PR N— 85000 i} e .1 0 0 S
2 L85000 14, 40000 4,30000 93000 2.490000 0 0
3 BSnnn 1.2000¢ 210000 93‘}9% 2. 4nnnn g Nt
4 Osoou 710000 2.00000 .8800p 2.3g000 0 0
. 1009 2.69000 i 0
6 .quuu 7.00000 |.Bnoou 87009 2.5p000 0 0
- _.8%8p00 o _1.7pnpn _ .8500p 2.5p000 0 N o o
8 .850gu 6.80000 1.60000 1.7200¢ 5,00000 0 0
9 85nQ4 4000 2.5p000 0 0
1o ,85000 6.80000 1+50000 81000 2.6p000 0 0
1y ,83pgu.__6.80u0u____ 1,%p000 . .81000 2.50000 | I
12 Bilogu 6.80000 l+40000 1.54000 2.50000 0 0
13 79000 __id. 8pogo .77 3 I | 0
14 77000 6.90000 140000 I.43000  2.5p000 0 0
7 1l -5.00000 0 o
16 ,7300U 6.00000 |.Jouoo 1.34000 2.49000 0 0
17 Jiogu 0o0g . 2.60000 7 ___4,89pp0p 0 ]
8 69000 6.00000 1+30000 1.30000 2.40000 0 0
.49 ,670pu  12.00000 ____.65ppp . _ _ 0 0 _
20 L65000 6.00000 1,30000 l«18000 2.4onou 0 0
——2} 63090 12.00000 2,40000 .5900p 4.8900p0 g i
22 61000 6.00000 120000 «58%000 2.40000 0 0
2% 5900l __ 0.00u00 — 1,200Q00 . }.]1500g8-.-...2 S | NV | S _
24 .57ouu l2+00000 2.40000 +5%000 4.8g000 0 0
2% _ 55040 . ©.00000 . ).R0000 . _.53p0g . 2.49000 0 o - — -
26 ,33000 ©.0000u 1420000 54000 2.4g0000 0 0
22 2100y 0.00409 1423000 52008 4.8g9000 0 0
28 49000 6.00000 20000 50000 2.40000 0 0
.- 29 47004 —__0.p0U0U —__1,290000 _ _.53008 —  2.4p000 0 o
3 .45000 6.00000 1.10000 |.5gonn 7.5p000 0 0
MISCELLANEGUS CALCULATED QUANTITIES o T T
TXRI  TxXRW  TXRC  TXR4  TXRM 5,000000=~03 6,880000.-02 2.260100w~02 5,i52500.=02 5.(50:00a=01
"PXRE  TXRX  TXRZ TXFR  TXRM 5,344000=-01 5.865288,~0| 5.7(2832a%01 1.|57792.400 .039.93=+00
IXRU T TXRY  RRW RRV T BKMA 6.138638e701 1./B20454+00 6.999600a~02 5.866806,.-02 1.240054a0] -
" BKMV BKME SUMLA SUMLV RP 1 0395325e+0! 9.426914,+00 9.6522939+00 1-073524,.401 1.0 16954400

€L



_CASH EXPENSES BErOrE INCOME TAX .. __

_PROBLEM [DENTIFICAIIGN

_¥OTAL PUWER COUST

__PRBBLEM |3 3R

MNiTH INPUT LBAD FACTORS

YL-4116

¥D_ PeWER  REACTOR STATE  _ LI3CaL  INTER[M  PROPERTY FUEL LEPREC ~ BoND  TeTAL
' UNITS OPeR CHST REVEN PKIPZRTY REPLCMTS INSURNCE PRURATA INTE<EST DEDUCTBLE
] 7.446¢ 6.350U l-50ll :.3600 .4900 .4175 9,849 9.0323 346753 33.339,
.2 .1.a%0) 3.320u 12001 4,%107 14900 4175 9,849 8,7312 . 3,39.4 __ 32.6p58 _
3 7.446y $.3%0y 45011 4.76.3 .490p .4,75 9,849 8,430 34477 32.2366
A T.8%6y__ $.3500 12011 _4.512p . «4900 - 14175 9,8149 8,129 .. . _3.3522 31,6667
5 7.446y 8,350y 12011 4,4627 4900 4175 9,849 7.828¢ 3,2248. 31.06889
o6 7.4%6y__ _ 3.350p _..___}.5011 8,333 . .4900 _ _._.4175 9.8149 7.5269 310845 30.4942
7 7.446y 8,350 1e2011 4,164p +4900 .4175 9,849 7.2258 249276 29.8929
8. 7.4460 3,350y 1:5011 .. 9.0147 «4%00 .4175 9,8149 6,9247. 20767 »zﬁzgﬁg .
9 7.446y 3.3%0y 15011 53,8653 .49p0 4175 9,849 6,6237 245563 28.6,88
1o 7 446u S350y be201] 347150 .. 4900 _ 4175 9,.8149 _ 6,3226 2.5448 28,1609
1l .272 $.330y 1.465 3,5667 .4900 475 9,5849 6.0215 243595 27,2349
_ 12 __1.p995¢ S,3100. . 14394 _ 3.4)73 . 4900 . 4173 _4_9530 5.72p4 241743 26.313p
13 6.9294 $.29%y 1o 392. 3,268, +4900 .4175 9,122} 5.4)94 240055 25.4976
14 6. 7452 . 3.27my 1.8595  3,9487 _  .49pp __ . L4175 8,89 2 5.1183 109464 24,6918
15 6.57qy 3.250y jo3245 2.9693 +4909 .4,75 68,6672 4.8,7, 16 79,7 23.72p5
_16 6.3948 _  s.2s0y  _ _1.2892 _ 2.82ng . _,49%0p 4475 .A.B 4293 4 __5__|°| . _n_-_?.e_n,,?m 22,938
17 6.2196° 3.2i00 }.2539 2.57n7 +4900 4|75 8,983 4,215 1¢55/5 22.p)29
_ 18 6.p444 8,190y . 1,2185 2.5213_ 4900, 4175 7.9674 3.914p  ___1.4899 _._zl_-_an?.___-_
19 5.8692 So170y 41832 2.372¢ +4970 «4,75 7,7365 3.6,29 103378 20.3)
_2Q9 ... .5.6%p 8,150y 101479 2,2227. _+4%00 <4175 _ 7,5p55 ___ 3.3).8 1028012 19.5266
2| 5.5|88 S, 1800 .'||26 2.0733 «49qp 14175 7.2746 3.0108 1o 14y 18,6494
_22 . 5.3986 S.q1uy . jep?72 Le?24g «49p0. . o475  7,p436  2.7p97 leg?5 17,8676
23 5.1684 3.09%04 10419 [.7747 +4900 .4,75 6,827 2.4p86 09552 16.9906
24 4.9932 3.0708.__ __3.pp68 ____1.5253 _.249gq . .475 6,588 2.1075_. 83,7 1641315
25 4.818y 3.0500 97,3 1,476 .4900 <4175 6 35p8 1.8465 8917 15.37p8
__26 . _4,6928 $.030u 29360 . 1,3287. 14900 14175 _ N _u99 ... _1.5p54 69,7 4,516y
27 4.46706 3.0100 9008 161773 «4900 4175 "5,8889 1.2p43 5748 13,6675
_.28 __ __4.292¢ 2,990y .+B683  1.p29y «4900 _ ____.4175 __ 5.658p  __.9p32 42,4 12,7725
29 4.1172 2.97qp .8309 .8787 «49pp Y4475 5,427 .6pg22 Y3183 11,9337
_ 30 . _3.942u _ _2.95ny _.2194 27293 +4900. 4175 _ﬁ.ﬁé.j____-_-@n_u 02255  11.1022

174



_.CALCULATSON BF _INCUME TAX.

PROBLEM [DENTIFICATION

PROBLEM |3

IRNL-4116

YOTAL POWER COST WiTH INPUT LBAD FACTORS

PD TaTaL  TOTAL_ ~~ STATE  TITaL_ TAXABLE = FEDERAL _____..__70“'- TO! CASH
SALES ~ DeDuCTBL INCOME  DEDUSTSL INCOME INCOME STATE AND  EXPENDS T T e
(SIATE) TAX ___ _ _(FED) . (FEp) .. TAX LGCAL TAX .
o) . 8245271 _ 38,339 _+1258 33,4647 4,0624 __2.0342 . 6,6867  ,2,975¢
2 37.527 $52.6,54 . 1476 32,7534 4,7737 2.3868 6,5594 3p.4337
3 _32.5271 . 82,2360 21587 . 32,3953 . 54337 _2.5659 _ ou.zu& 11 0445 _ I
4 37.5271 $1.6667 .1758 31.%9425 5.6846 2.8423 6,288 9687
5 37.5e71 .. .$1.088Y L, 93|  31.2825 _ _6.,245q.. . 3,1225 = 6,969
6 37.527) Sp.4942 2110 35.7052 6,829 3,499 6,0254 20.8630
2. 32,5274 . 29.8929 _ _ .2290 . _33.1219_  7.4954 3.7_326_ 5,894 23 8142 . R )
8 37.5271 29.28qy L2474 29,5274 7.9997 3.9999 5,7632 . 1405 i
9 387.5271 . 8,688 _.2672 _ 29,985p  B.64yp  _4.3205  5,6337 e9-n511 e
10 37.527) 28,1609 .28 29,449 9.0852 4,5426 5,498 20. anaz T
XL 36.694) ___ 27,2349 _,2823 27,573 9,269 4.5635 5,347 2p.7 i
12 35.76 26,33y, 2834 25,5955 9.,646 4,5823 5.1312 2|.|% T
13 .. 34.878 25,4976 12B4) 25,597 19,1864 _ 4.5932 = 4,9472 25, 8079 oo
14 33.995, 24.6, 8 28¢5 24,9933 941018 4.55q9 4.7603 20.7684 N ST
A% __33:102) . 23.720>5_ 22818 24,5022 . 2_.,;.322__ _4.5550_ . _ 445756 = 24.228p _
16 32.229 2,938 2795 23,1932 9.0359 4,579 4,3886 19,284,
134,346, 22,0429 __3.1.390 2242929 9,9533 _ _4.5266 __ 4,2045 _ 23.3186 _ e
|8 3p.4632 21.2087 21,4863 8, 9759 4.4884 4,0175 18,8034
12 . 29, 509 cu.3(98 L2778 _ 20,5976 . 8,9823 4,493 3,833y _ 22.75,8
20 28,6972 19,5266 275 19,8017 78,8955 4.4477 3,6457 18,2309 ) ) .
. B7.8142 48,6494 22749 19,9243 8,8898  4,4449  3,4608 22,333 . B
22 26.9312 +/.8676 279 3,13%s 8.79,7 4,3958 3.2732 17.0665 -
23 26.048¢2  36.99p6 .77 17,2624 8,7858 _ _ 4.3929 340883 17.4387 -
24 25,1652 46,1815 27110 15,4025 8.7627 4,384 2.9030 21.4218
- 29 _ 24,2822 _ 12,378 £:2673 3_5_‘_&35; .. 8, 644, 4,322 217146 16,3442 - _
26 23.3992 14,56, ., 2665 14,7826 8.6)67 4,3083 2.529) 16,115
.27 22,5162 . 15,6674 02653 13,9335 8.5832. . . 4.29,6 2.3434 13,4726 _ e —
28 2).6389 12.7725 .2658 13.9383 8,595, 4.2975 2.1592 15.654
29 29,7508 . 11.9887 . ,20643 12,1982 8,552 _ . 4,2760 _ _ 1.9732 15,4267 _
30 19.8678 11.1y22 I1.3652 8.502] 4,25 1:787¢ 10.9955

+ 263y

174



. PAYOUT OfF INVESTMENTS

. PROBLEM IDENTlFILAlleN __. .. _PROBLEM |3 9KVL-4116 — .
_JOYAL POWER COST WiTH INPUT LOAD FACTORS —e . e e e S
PD _puTSY OUTST  CcaSH BOND EARNINGS BONDS EQULTY Pw oF
BONUS gEQuITY TLIW INTEREST ON STOCK EPAID RECOVERY CASH FLOW
| 86.84)7 Bu-u%on 24.55)58 3.67333 8,91600 6,65847 6..1739, 22.94558
2. A,Ba.|b|55 ~ _75,986p8 _ 7,p%334 3.39p41. 7,.3986, - 492175 -1,7739 6.19565
3 82.07338 75, 76,00 16.4%258 54477 '7.5760p 2:826)4 60874 13.4548%
__ & _ . 79.2472y 75,1526 __  16.45839 3. 35212 71,3153 3,01138 z.’ 97 . 12.5562)
5 76. 26983 7,.37,53 16,8206 3 22478 7703715 3.41028 3.1479 1199277
.6 7p,82554 _ 6/,22357 16,6538 3,q80%2 _ _ 6,72236  _ 3,57739  _ _3,2929/ _ _ _\p.10367 _
7 69,2585 65.93367 16.7129G 2.92962 76,3936 3,8429) 33,5473 1p.40823
8_ 65,4524 _.63.38329. 18,38656 ._2476796 6,03833 4,9922, . 4,5989~ _Lo:7014¢
9 °o 45309 55.78434 8.4754 2.55632 5,57843 17714 .a635« 4.6102)
1o 6g.22589  55,62,83 16,789 . 2.54882 5,562p8 _4,4/6)6 4,13,84 8.49936
I 55 77973 5,,48698 15,92842 2.35948 5,148% 4,3/842 4.04,6; 7.56779
12 _51.%u13y. .. 47,44/37 . _14.,590936. .. 2417428 _4,74474 ,3_.2*.221 - . 3,682), 6.47845
13 47.41237 43,76527 9.07018 2.00554 4,37653 39782 1.,29929 3.76398
L4 ..46,01456 42,47497 __13,22675 1.94642 _ 4,2475p 3,62797 3,3757~  5.1298¢
15 T 42,35748 39.0992% 8,884 1479172 3.90992 | 460488 |.5275a "3.22¢19
M6 _%.7426) ' 8/,57,64  12,94537 ____|.72172 . 3,757|6 3,8524 3,5837/  4.3852,
17 36.82019 $3.98787 8.45275) 155749 3,39879 ..5v7u4 |,474|v 2.54 47
18 35,2231  32,51368 11,65974 1248994 3,25,37 3,547588 3,352p8» 3.44993
19 3).62557 29,9283 6.82838 1 +33776 2.91928 1:3377 | 23424 |.88824
.20 .. 3p.28847 _ 27.,95b59 _10.4%628 _ _ 1.28)2p __2,79586 . 3,32239  3,0668, = 2.70489
2) 26.966¢1 24,8977 5.68792 1e14067 2,4898 106656 L9845, 1.37212
22 . 25.89952 _23.90/25 9.8%47g _ _ _ |.p9555_ _ 2.39973 3.3,678 3.06)65 _2.22678
23 22.58274 2y.8456 8.60947 +95525 2.08456 2.,89622 2. 344 1.8163p
24 19,6865, 18017247 3,74339  __ ,B3274 _ _ ,8)722  _ ,56859 = ,52485 73896
25 19.11793 1/.64732 7.938p3 80869 |.76473 2.7896p g,stg. 1.4627
6 16,3283y 1%.0723)  _ 7.28428 -69269 L 1a50723 . 2464491 2,444>  ).25444
27 13.68345 12.65,86 9.p43%8 +5788 126309 3,74493 3.,45685 |+ 45555
28 9.9885y . . _Y.17epg .. 9,97912 . _ «4204p _ __,9174g 2441348 2.,2278s5 .89937
29 7.525) 6.,9467 5.32356 +3183) 69462 2,24153 2,089 .74838
3g._ 5,28349 4,87/06 10.87175 222349 4877 __5,2u349 4,877g5 1.42835
__POWER COST,MILLS/KWHE 5,039898 _ o N . o o o
__YOTAL PRES WORTH Ot CASH FLOWS AT INT RATZ oF 069996 _ _ _ 167.,00000 _ . S
__LEVELIZED TAXES AT INVEREST RATE OF 2069996 .
© FEDERAL INCOME TAX 3,7.7966
. ..BIATE INCOME TAX _ _ _ . a229977 U , - - - e
STATE REVENUE TAX 1373601

— —LOCAL PROPERTY TAX _

_ 3.5p4052.

9L



__FIYBD CWARGE CALCULATIANS

PROBLEM 1DENTIFICATION

PROBLEM |3 3RNL-4)16

CONSTANT INCOME

VARIABLE (NCOME

FIXEE CWARGE RATE ON DEPRECIABLE CAPITA. 13328089 . 13683270
TFYXEE CHARGE RATE ON NONDEPR CAPITAL . 15988945 L16172907
THERM | LDePLT T8,93512438 TTI9, 15657764
YERM 2 LN®WC 2319789 13234483
xERK 3 LN*FWC 2,5488276 2.97&58866
_JYERM 4 PRES WORTH AVERAGE EXPENSE 12,1463%8296 12.2884,993
LEVEL12ED ANNUAL INCOME REQUIRED, MILLIIN s 33,94304899 34,34002546
LEVEL1Z6D POWER PRODUCTION, BILLION KWHR/YR 6.73486887 6.81363564
POWKR-GOST,M[LLSAKNHE 5,03989753 5.03989793
__WEIGHTED AVERAGE INTEREST RATE RRW 106999600
MODIFIED AVERAGE INTEREST RATE RRY .05866806
;_F1x8D CHARGE RATE RATIO, R PRIME 101169537
AVERAGE FUEL WORKING CAPITAL, MILLION § 15,90054734 15.90054734
ANTEREST RATE USED IN_LEVELIZING 05866806 ,06999600

————




__.CASH EYPENSES BEFOKE INCOME TAX e - . el

PROBLEM IDENTIFICAIION PROBLEM |3 IRVL-41]6

USING CA|LCULATED CONSTANT ANNUAL INCOME

PD PoWgR REACTOR STATE L9CAL  INTERIM  PROPERTY FUEL _ DEPREC BOND TOTAL

UNITS ©OPER COST REVEN  PROPZRTY  REPLCMTS  INSURNCE PRORATA INTEREST  DEDUCTBLE
1 7,446 3.3500 1.3577 5.0600 + 4900 «4)75 9,849 9.0323 34673 33,1937
2 7.4460 _3.35ny . _1.3577 4,907 4900 4175 9,8)49 8,732 3,42/1 32,499
3 7.4469 3.350¢ 128577 4,763 +4900 4,75 9,849 8,430 3¢5473 32.1688
4 1.446y 3,.3500 103577 4,8129 L4908 4175 9,849 8,129 3,4689  31.64pp
5 7.446¢ 3,350y 13577 4,4627 +4900 4175 9,849 7.828 3.3358 3|-|g58
[ 7.446y 3.3%0y }.3577 4,313z 4900 L4175 9,8149 7.526 3,286 3p.5972
7 7,446y 3,350 18577 4,1649 «4909 +4)75 9,849 7.2258 3.1848 33.0047
8 7.446¢ 03,3500 3.3577 40147 4900 4175 9,849 6.,9247 3.075%  29.4434
9 7,446y 3,350y 1.8577 3,3653 <4900 .4|75 9,849 86,6237 2.9179 28,837,
bg- -1.446¢ 3.3500 103577 3,718p 4900 4175 9,849 6,3226 2.9683 28.437
12 2.g9%6 3,3104 $.3577 3,4173 4900 .4175 9,353 58,7204 2.7!u9 26.7769 &
'3 6092g4 3.29ﬂ|_| '03577 3.2690 0‘900 04'75 9.'22' 5." 4 2.59,3 2°. 5 0
14 6.7452 8.27py _ _1.8577 3,187 4900 . 4175 8,89,2 85,1183 245772 25.2495
5 6-5708 3,250 108577 2,7693 +4900 4|75 8.6682 .87, 2.4609 24,422,
_ 16 6.3%4 3.230p 1,3577 2.5200 24900 +4175 8,4293 4,56 2042y 23.6813
17 6.2196 $.2100 }e3577 2.5707 4900 . 4|75 8,983 4,215 202799 22,8392
18 444 $,.190y 3085877 2.5213 24900 .4175 7,9674 3,949 222352 22.086,
19 5.8692 3.1700 $.3577 2.372¢ 4900 4175 77,7368 3.6,29 2¢0847 21.24p3
20 5,694y S$.1500_ . 443577 2,2227 4900 4175 7.5955 3.318 200202 20.4814
21 5.588 3.130p $.3577 2.0733 +4900 475 7.2746 3.9|00 | 8756 19,6295
22 5,3436 S, 1100 1.3577 129249 14900 <4175 7,0436 _2.7997 108149 18,8634
23 5,684 $.0900 13577 1.7747 4900 475 6.8*27 2.4086 1e64,7 17.9919
24 4.9932 3,0701 $.3577 15253 14900 .4175 6,58,8 2.1075 144776 17,1274
23 4.8)8¢ 3.0500 13577 14476 «4900 4|75 6.3588 1.8p68% 1e4p 5 16.350¢
___26 446428 $,0300 13577 123257 «4900 _ .4175 6,1199 1.5054 142193 15.4665
1?7 4.4670 3.0100 $.3577 11773 14900 475 5,8889 1+2043 |.9305 14,5763
28 4.2924 2,990y $.3577 11,0289 .4900 4175 5,658¢ .9p32 ,78 5 13.626¢
29 4.1172 2.97qy 103577 .8787 +4900 <475 5,427 .6p22 15748 12.7477

3n 3.9420 2,950 po3577 L7293 «490n :4175 5,196 301 ¢3%97 11.8014




_CALCULATION OF INCHME TAX .

PROBLEM JDENTIFICATION

PROBLEM |3 IRVL-41(6_

USING CALCULATED CONSTANT ANNUAL INGOME

#D ToTab TATAL  STATE TITaAL TAXABLE FEDERAL TOTAL _TOI CASH
SALES DEPUCTBL INCOME DEDUCT3L INCOME INCOME STATE AND EXPENDS
. . . (STATE) TAX (FED) (FED) TAX LOCAL TAX
| 33,9430 33,1957 20224 33,28, 17249 13625 6,440 Ll.060)
2 33,9430 $2.499 + 0433 32.5424 |+4006 <7003 6,347 28,4998
X 33.943¢ 32,1688 L0532 32,222, 12219 .8695 6.1723 19,0903
4 33.943¢y -Jloa‘uu 0069| 3'0709| 202339 1o 70 6, 388 "O0’33
430 31,1058 2085 31,1909 2,252, 12376 95,9955 18,799,
6 33.943y $0.5572 <1018 33,5588 3.2842 10642 5,7726 18,8423
A 4 7 21181 ___.-.,,L_ﬂznz* 19101 5,6399 |.o7°7§ —
8 33,943¢ 29,4434 . 1350 29,5784 4,3646 2.1823 5.5974 17.0672
9 33,9430 8,837 1532 29,9992 4,9529 2.4764 5,3762 26,9%02
o 33,943y 28,437 1652 29,5022 5,349 2.67q4 5,2389 18,6768
LY 33,9430 27,6476 21991 27,7977 6,,454 3,0727 85,1145 19.0246
12 33.9430 26,7769 215 25,9919 6.98) 3.4756 4,990 19.923)
13 33.%43y 25,957 22390 25,,966 @ 7,746% 3.8732 4,8653  2%.0p6)
14 33,943, 25,2405 .26 25,3016 8,449 d.2297 4,7375 25.4|5*
L 33,9430 24,4220 2856 24,7976 9.2354 4,677 4,627 24,3279
16 33,943y 23,6813 3079 23,9892 9.9539 4.9769 4,4856 19.8409
17 33.943(4 22,839 1333 23,1723 1022792 85,3854 4,365 24,3344
18 33,9430 22.086) <8587 22,448 115012 %.7%06 4,2348 22.2029
19 33,9430 ___21.24p5__ ___ 288y 21.%213 12,327 6,16p9 4,108 24,6992
20 33.943y 20.48 (4 4038 20,9853 13.0578 6,5289 3,9842 2p.65n6
_2p 33,9430  +9,6295  ,4294 = 23,0589 13,884 6,942 3,8605 25.0300 L
22 33,943y 48,8634 . 4524 17,3138 14,6272 7.3136 3,734 20.4452
23 33.9430 £7,9919 14783 13,4795 15,4726 7.7363 3.61¢0 21.3g47
24 33.9430 17,1274 15049 17,5319 1603111 8,556 3.4875 2%.787p6
2% 33,948y 16,3500 _,5278 15.3778 17,9653  8,5326  3,36;5  2y.2917 _
26 33.9443] 45,4665 .5543 1%.0208 17.9223 8,96 3,2387 2 .4973
22 3$3.9431 $4,5763 5839 45,573 . ,8,7858 9.3929 3.116) 19,3464 N
26 33.943y 18,626y «6095 14,2355 19.7076 9.8538 2,9952 22.0465
_.29 33,9439 412.7,77 16368 13,3544 20,5886 102943 2,8732 22,345g
) 33.943u 6642 21.4774 10.7387 18,4475

30

+1.8014

12,4657

2:.75)3




RAYBUT OF INVESTMENTS ..

PROBLEM I3 9RNL-4116

PROBLEM [DENTIFICATION

USING CALCULATED CONSTANT ANNUAL "INCOME

MDD BUTST  BuTST casHd BeND EARNINGS ~ B80nDS _ EQUiTY _Pw oF
BONDS CEQUITY FLIW INTEREST 6N STOCK REPAID REC® ‘ERY CASH FLOW
) 86.8400) 80.16500 22.882795 3.67333 e.oubgo 5,82068 5,37294 2|-38622
2 8,,01932 74,7876 5.44352 3,42742 7,478 ) =2,84p49 -2,62,9, 4.754672
3 83,8997, 77.,40697 14.83277 3.54727 7.74g ..85363 17010, 12+12442
4 82,00612 _ 75,69/95 14,84¢977 __._3,46886 7.5698, 19817 1.82933 11.32899
5 8p.p2434 75,86862 15.23397 3.38553 7,38686 2,32028 2,148, 10.86,8
) 77.744g6 7,,72682 15,1079 3,28688 7.17268 4,344 2.22779 ;L8436252
7 75.29q62 69.49903 15.17559 3.18479 6,9499, 2.62127 2,41963 .45784
8 72.66935 67,07%49 16.87586 739} 6,707%4 3,68688 3.405]12 9.8222p
9 68,9847 63.,67428 6.99287 2.9,787 6,36743 eio19206 -1.1003’ 3.80379
T 70.17255 64,77464  _ _ 15,25622 2,9683 6.47746 3.07664 2,7938> 7.76486
1 67,1459 6,.98)83 14,9842 2.34029 o.|9838 3,0°763 2.82245 7.98793
{2 64.u8826 59,15839 14.091995 2,21093 5,9,584 2,8(445 2, 5887s 6.2253
3 6,,2838, ° 56,56967 8,937y 2.5923) 5,65697 ,35762 ; 3.70872
t4 60,9269 56,23956 13,52735 2.577,8 $,62396 2,76963 2, 552 A 5,2464
T 58, 15656 53,6898 9.6/5/5 2,460 5,3683 .929&5 .85768 3.485)7
_16 57.2274 52.8253) 14. 10395 .42n92 5,28253 3,3279g 3,079, 4.77748
17 53,8995, 49,7534y 9.,60859 2.27995 4,97534 ..24377 1212963 s 04206
18 52.67575 48,62376 13.65047 2,228i8 4,86238 4,62p 3,1534, g;|32
19 49,25955 45,4735 9,24339 a.ossoe 4,54704 ..saees |,25432 2.55619
_B2o 47.9y07y 44,21603 13.29243 2.02620 4 42|69 3,5592) 3,2854, 3.43527
2) 44,3449 40,9336 8.93;3 | 187565 393 6 |.56|n5 1.41328 2.153278
22 42.81044 39.51733 13.49782 1481088 3, 4,0223| 3,7129, 3.04689
23 38,7684 35.80443 12.63833 l-64o74 3. 58004 3,85692 3.56025 2.66625
24 34,9322 32.2442p 8,.15245 1+47759 3,22442 1479943 1,66101 1.60934
25 33,1379 33.583)9 12,7439 ledg| 47 3.29032 4,3,643 3,975,7 2.3478
26 28,82536 26,6082 12,46572 _ 1,2193) 2,6608g 4,4645) 4,12,09 2.)4675
27 24,36(84 22.48693 14,5966 1+g3046 2,24869 5,88557 5,4323/ 2.34927
28 18.47577 17,5456 11.89654 2781%3 170546 4,89297 4,516%9 I 70945
29 13,5828 1253797 11.59878 157455 1,2538 5,08026 4,6694/ -63g
_3p £.5)254 7,84859 ; 495>5 235966 7048% 8,5,254 7,8485,
POWER COST,MILLE#KWHE 5.039898 ) : o
TOTAL PRES WORTH 8F CASH FLOWS AT INT RATZ 9F 069996 167,00000
LBVELIZED TAXES AT INTEREST RATE OF 1069996
FEDERAL INCAME TAX 3.35906
_STAYE INCOME TAx 2297277
BTATE REVENUE TaAX 14357722

.1 SCAL_PROPERTY_ [Ax

3.5094162




_.CASH EXPENSES _BEEORE INCOME T1AX. - _ e e - e . o }
PROBLEM IDENTIFICAIION PROBLEM 13 3RVL-41]6 I ,
_PLT CAPITAL wWlTH I~NPUT LOAD FACTURE
PD PGWER  REACTOR __STATE  L3CAL _ INTERIM  PROPERTY  FUEL UEPREC BUND TOTAL
UNITS @PER CcOST REVEN  PRIPZRTY  REP_CMTS INSURNCE PRORATA INTEREST  DEDUCTBLE
| 7.446y 0 «0069¢ « 0320 «0033 «002° 0 +0645 +0220 + 1305
2 . 7.446y U ... ..eDU6D . ,0309 . .g03% _ ___ .0025 .0 _ <0624 _  .p2/4 _ .1267
3 7.440) 0 0060 0239 <9039 «0u2° 0 0602 020 . 1229
.4 7.446y U ..._s006D . . _ .02%8 . .00n35% ____ _.0025 o __ .088p . .p2:2 .19
5 7,446y 0 <0060 . 3277 + 0035 +0025 0 +0559 sglv6 v 1152
6 2.446y u- +0060 ____.028%2 _ ___ _ .g038 0025 i +0538 __+0189 <)1)4
7 7.4460 U <0060 0256 +0035 . 0025 0 0516 10133 1075
_ 8 _7.446y G +0080. .. 40248 00035 _ __ .0025 L0 . +0495._ _  «gl’6 1035
9 7.446y " L «0235 <0035 <0025 0 <0473 vplo8 <0996
ko 7.446u . @ _20060 . .0224 .. _.003%  ___ 0025 a.. +0452 _  _splbl +0956
I 7.27y8 v + 0053 v0213 +003% « 0025 0 -0433 0133 .0914
12 . 7.0956 - -0057  ___.0293 ... 0033 __ . ,0025 0 2040 10145 .0873
13 6.9204 u L 00192 qn3s .0025 0 .0387 1ol s? . 083
14 67452 LU o._. s0U54. o019 0035 __. . .0025_ 0 +0366 RTIELS 207% .
15 6.57¢0 u «0053 017 0033 «0025 0 +0344 0l”) +0748
16... 6.3948 U suuS1. «51%g 0035 . 0025 0. .0323 20113 «0707
17 6.2190 U «0050 . 0149 + 0039 . 0025 0 «030} e0lud . 0666
18 6.0%44 . g _. . __2004% _ __ . ,0139 . . _.g035 _._ __..0025 - 2028 0097 <0624
19 5.8692 i 0047 0128 0035 0025 0 .0258 0070 .0583
20 9:6%94y u » 1046, . W0112 .. _.0035.. _.0p25 __ _...b .+0237 10072 . 0542 -
2) 5.5188 1 suued 0107 +0033 .00p25 0 .0215 00’4 + 0500
22 5,346 U <043 « 0096 . 20035 . ,0025_ 0 0194 ,p067 .+ 0459
23 5,684 i Sguée .1095 + 0035 .0025 0 0172 T EL .0418
R4 48,9982 . _.004D . __ .007% ____ .p035 __ ____.0025 0 _ . «0151 _..s007] .0377 -
25 4.818y u «003° LT «0035 0025 1} .0129 0044 0336
. 26 4.6428 u. 0037 3033 0033 «0u25 _ 0 +0108 10038 <0295
27 4.4676 U ~ 0036 «3043 +g033 +0025 0 .0086 100 0254
28 4,299 U +uud¢ w2032 20035__.  .pp25. . 0 «0065 +00-22 20213
29 4.1172 U 20033 $302] +0038 «Qu25 0 <0043 +00:14 v0172
30 3.9492u BETERY [ 1T ¥ 2 w000} - - .2pu3% . _  _.0p25. .0 . _...0822. _.eqn.? 013




CALCULATION OF_INCUME TAX .. i e SR e L e

PROBLEM_JDENTIFICATION  _ PROBLEM |3 SRVL-4116 - . : SR
PLT CAPITAL WITH InPUT LOAD FACTORS | . . il il e
PD. ToTal . TOTAL STATE T3TaL_~ TAXABLE _  FEDERAL _TOTAL 70! CASH e

SaALES  DEDUCTBL INCOME  DEDUST3L INCOME INCOME STATE AND EXPENDS
e _ASIATE), _ _____TAX _ _ (FEJ)._. ..._AFED)_ __TAX _LOCAL TAX e e

1892 L1305 20008 . S131y 20185 . . _ .0092. »0386 20538 o
. 1495 L1267 <0007 1274 «g221 0l «0376 .0547
_a1495 L1229 _ . __.0008 . __.1237 _ _ _.g258 0129 20366 _.055%6 R
<1492 19 -000Y +120p «0295 .0|48 0357 .0565
1495 1152 _.0DI0 . L1153 40333 _.0168 __ _ ,0347 .0574 e
. 1495 N <001 . 1125 0379 +0185 +0338 .0583
01495 U750 _eoutd »1087__  _.p4p8 o0204___ 20328 .0%92 e
-|‘95 o|i,]\Sb -DOI‘ .|U49 '04‘6 00223 |03|9 -0602
495 . .09% . _.001° el . 0484 .p242  _ .0309 _ _ .pé12 - _ _
. 1495 L0956 <0018 en972 «p523 +0262 +0300 <0622
o_ei%6y L0904 . _.p018 __ _.093y . .p529 __  .p265 _ ,0p288 .p6i3 _ _
12 . 1925 .0873 v0017 .n889 +g539 .p268 10276 .0684
13 o189 .83 __e0017 40848 .g842  .p27) . ,p264 _  .0%%% . .
14 .| 355 0’9 20017 . 0807 10548 .0274 0252 .0586
.45 1319 L0748 .0017 . 0756 . 40554 .0277__ 4024y .Q577 . _
16 . 1284 (070/ 0017 «0724 +p560 .028¢ vp229 .0569
12 . 1249 L0666 .0p18 .0683 0566 __ .0283 20217 +0589
18 1214 .0624 «001% 0642 «g572 .0286 v 0205 .059)
_9eqd?9 . _.0%83 _ _,0018 __ ,06ny . _.0578 +0289 20193 .0542 B
2p o1 143 . 0542 +0018 «056¢ 10584 . 0292 018} .0533
_2) e 1108 _ep50u. ___ 20018 _ _ 5519 __ +9591 20295 . p169 _  _.p%24¢ . __ .
22 . |076 .0459 oODl” .[]478 00596 -0298 oﬂ|57 oU"’
- £1088  ,p418 _ .qppi¥ 40437 10601 03p1 20145 .0506
24 210y L0377 «001? »0396 +0607 .03p4 10134 +0497
25 _____.p%68  ,ps%6. . _.q01? 40355 e06)3 __.0306_  .pl22 . .0488
26 0932 .0295 10019 .0314 0819 .0399 0110 <0479
22 . __.p897 _,pe54_____.p01% . _.0273 . .p624 __  .0312  _,0098  _ .047p . e
28 0862 .0213 0019 0232 . 0630 0315 20086 .046)
29 .0827 0172 « 0020 201 635 .03.8 __.n074 .0452 B
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~..RAYBUT. Of INVESTMENTS. .. ..

_PROBLEM JDENTIFICAIION ~  PROBLEM |3 9RNL-41|6 i - R
PLY CAPITAL WITH INPUT LOAD FACTORS
_.PD __BUTST _ L._BUTST  _CASA .. BeND . __EARNINGS = BONDS = EQUITY _ PW_oF
BONDS EQUITY FLIW INTEREST ON STOCK REPAID RECAVERY CASH FLOW
| 52000 .48(09 .0%575 «02200 .04390 v01339 01236 .g8948
@ . ._a5y66y; 46764 L9436 __ 2143 _ ___ ___.04676  _,01387 .28, __ .pB8286
3 49274 .45484 .0%397 .02084 L4548 .01438 Jul32’ .0767
4 24783/ . ,44,57 . a023p7 ___.._....02.823._._ . 204416 ___ _.0149) 2ul376 +07.100 _.
L] «4634> .42/8¢ .0%215 +01960 .p4278 01548 cul 429 .0657|
6 . 144797 241452 -02123 . .p1895 ,04135 _,g1698 L1484 .06g79
? ., 4389 , 39867 .07029 .01827 .03987 01672 L0543 .g5623
.8 .. .e415)8 = ,38324 . 08%933 20l786 203832 101739 20160 _.+0%99
9 39778 .36719 .09836 v01683 .03672 01819 c0167, 04896
Q. .___.37/968 _  __ ,35)47_ __ «08738. . __.pl606 . 203505 101886 . 2074 + 04442
] 8068 + 33306 03474 epl526 20333 0188 L1736 04026
12 134201 23157 _0321g 101447 203157 .01875 L0173, ) + 03646
i3 132326 . 29839 .07946 e 1367 . 02984 +01869 01726 .p3298
_ 14 ____ _.Su45/ L2814 __ _ ,07633 .pl288 L0281 101863 _ w0172y +0298)
15 28593 .26394 0749 01209 .02639 .01857 Jil714 .p2689
16 026737 «2468g 207156 _ g l13L_ 102468 B} 10185p wul?a/ <p2424
17 .2488/ .22973 .05893 +0 1053 .02297 «01842 .ul78x .02)82
18 223045 221272 . .0563g. 100975 oeD2427 401835 ___  _L.u169s 01962
19 21210 19579 .05357 «00897 ,01958 101826 Jul685s <0176
20 _ 19384 L7893 _+0%125 _ . __.qg0820__ . _.__. .01789 100818 . w0673 01578
2| . 17566 16215 05842 0n743 « 01622 +01808 .01669 «0l411
R2 ... .15758 . ,14546 _.03580 _ . .p0667  _ ___,01455 201799 . al66, _ .01260
23 . 19969 . 12886 L0338 «00599 .01289 ,01788 0165 «0l122
26 1217} 011235 03036 __ . ___.g0515 __ _ ___.01124  ____,0:777 201649 .00997
25 U394 .09595 04735 00440 . 00959 01766 0163 .00883
26 _s0u8629 207965 . .04533  __ 40N365 00796 _ 101753 Lell6E3 -0078)
27 «06875 .06346 .04272 400291 ,00635 v0174p 11605 .00688
_.28 402135 04749 <0401 an0217 . .00474 W01727 w1594 .00603
29 03408 «03146 L0373 044 .00315 01712 .0n158, .0052/
30 o __.yl1696 01566 93491 . ____.p00?2 _ _____.00157 . ,pi696 _all565 .00459
POWER COST,MILLS/KWHE ..020082 i — e
YOTAL PRES WORTH Or CASH FLOWS AT INT RAT=Z oF 06999 1.00000
___WEVELIZED TAXES AT INTEREST <ATE OF  _ _ ,069996 . S
FEDERAL INCOME |AX .021825 e
STATE INCOME TAX s 2001350 _
STATE REVENUE TAX «005473

LUCAL PROPERTY TAX

- 021601 .

€8



_CASH EXPENSES BEFOKE INCUME. TAX... ... ..__

_PROBLEM [DENTIFICAJION _ __ PROBLEM |3 9RNL-4116 - ———
WKG_CAPITAL WITH INPUT LOAD FACTORS = e U e S,
_PD  PeWER  REACTOR STATE  L3caL INTERIM  PROPERTY FUEL DEPREC BOND TOTAL
UNITS ©PER C6ST REVEN PR9PZRTY  REPLCMTS  INSURNCE PRORATA INTERESY DEDUCTBLE
| 7.446y0 " 0071 v 3300 0 «0025 0 0 10220 «0616
.2 7.486y U 20071 .2 0309. 0. +0025. 0 0 +02:8 <0614
3 7.446y U 007 «0300 n .0025 0 0 2026 «0612
.4 . 2.446u._ _ __ +0071 40300 a _«0025 . 0 .o 202: 4 0610
5 7.446y u « 0071 +1300 0 «0025 0 0 v02.2 +0608
b _7.4460 . _ __ .G _.._. . 0071._____.030g0 . _ 0 ._eQB2% 0. .0 1020 <0606
7 7.446y y +0071 «2300 0 +0025 0 0 +02 .8 +0604
.8 . 7.446y u «0071 40300 i _«0025_ _ 0. _ D 02,6 0601
9 7.446y v «0071 +0300 0 «0025 o 0 10293 <0599
Qg ... 7.44%60 TS -2 0071 ._ 40300... 020025 0. 0. ._1.0_3.:_19 _..+0596
R 7.27y8 v +006Y 0300 0 .0025 0 0 0lY <059
42 1.g95%¢ O 0067 .p3pp ... B _.DG23 __ 0. __._QO0._ 10195 0587
13 6.92y4 v +0068 «0300 0 <0025 0 0 10172 -0583
_ 14 6,785 . .U....__ +006% __  _,030p .. —._D.. N T . 0. .0 e0l%0 ___ __.0579
5 6.57 4y 0 .0062 «230p 0 .0025 0 0 KL .0576
_ 16 6.3948 . w. .. D061 ,33np o ... .0025 0. _. 0 e0i37  _ .0573
17 6.2196 U L0059 .030p 0 .0025 0 0 .0186 .0%7)
_.18 _ 6.p4%44 d .0057 .030g0._ Q. _._._.e0025% D _ ... _0O. Y LA .0568
19 5.8692 U 0056 «0300 0 . 0025 0 0 085 .0566
_en.  _5.6%4y b «005% _.2300. ... .. .8 _ 0025 Q. .0 ._.__.e0I35 _.0564
2 5.5188 0 0052 + 0300 0 .pu2s5 o 0 YKL . 0563
_22 5.3436 @ _..«005).. . _ _.98308... . .__ 0. _ 0025 __ 0 0 .. e0l86 0562
23 5.1684 v 0049 «030p n .0025 0 0 FIEL) .0562
24 4.9932 . .0p47 . .03pg. ... 8 0025 0 o_._ . _»0lY0 .0562
25 4.818y i L0046 .030g n .0025 0 0 plv2 .0563
26 __4.6928 T _+0U4%  _ L030p_. . 0025 . 0. @8 _ 0l93 .0564
27 4.4676 v <0042 2300 0 -0025 0 0 v0l7? 05686
_.28 4.292% 4. _._«DD4L 0300 ... .0 __s002% Y R | 0023 _ 0569
29 4.1172 0 .0039 »0300 0 ou25 0 0 v 024 <0572
39 _ _3.9420 . U 0037 _«0309 .8 _...0U25 _ 0. .o 1p2.4 .0576



— —CALCULATION OF INCOME TAX

__PREBLEM [DENTIFICATION

PROBLEM |3 8RNL-4116

Al WITH INPUT F R
PD TeTal __TOTAL  STATE TOTAL_ TAXABLE FEDERAL TOTAL YOI CASH
SALES DEDUCTBL INCOME DEDUZT3L INCOME INCOME STATE AND EXPENDS
(SIATE) TAX (FED) (FED) TAX LOCAL TAX
' 01767 L0616 . 0035 165, o1 11? . 0959 104053 _ .0989
2 1767 .0614 <0035 <0649 e 0559 10405 «09%
3 767 0612 +003% 0647 1121 20560 20405 .099)
4 1767 <0619 10033 00645 v1123 036 «0%0% 0992
5 1 767 .0608 10033 0643 01129 20962 10405 _+0993
6 1767 . 0606 .00353 1064 vi127 . 0563 10406 »0994
7 1767 L0604 D035 0639 0|29 0564 10406 . 0998
] 1767 <0601 <0033 10636 + 113 +0566 10406 0996
9 1767 . 0599 0038 «0634 o) | 34 ,0%67 4j‘ﬁ6 .0990
o . 1767 .0596 0038 063 v ]136 . 0568 10406 .0999
1l 1726 059 .0038 . p62m a1100 - 20950 10403 .0978
12 . 1684 .0587 0033 +062p v1064 0532 10400 . 0957
L3 . 1643 .0583 <0032  L,g615 . )p028 10914 0397 0936 _
14 1601 U579 20031 061 g 0991 0496 v 0395 0915
1] 21559 L0576 +0030 ___2p954_  ,0477 = L0392 ,p89%
16 v 1518 .0573 +0028 «060] o091 . 0458 « 0389 .0872
17 . 1476 L0575 20027 .3592 1879 10440 +0386 2085
18 . 1435 . 0568 0026 0594 <084 0421 10383 . 0829
19 . 1398 .0566 _ 5 40593 __ _.g8p3 0401 +038| .0807 _
20 . 1352 .0564 0024 0588 764 0382 10378 .0785
2] 1310 L0563 L0022 .0585% 10729 0362 10375 0762
22 . 1268 .0562 +0021 0583 +0688 0343 20372 074y
23 . 1227 .0562 + 0020 .0582 10048 10323 00369 +0717
24 <1185 <0562 <0019 1058 »0604 «0302 +0366 L0693
__.2% L1144 ..0563 _  .omy?  ,058g  L,pS563 _  ,.0282 20363 ,p67q
26 .1lg2 <0564 «0016 +05%g .0522 <0261 +0360 .0646
27 1060 _a0566 0019 058, 10479 +N240 20357 «N622
28 1019 . 0569 <0014 «0582 +0437 .02)8 0354 .0598
29 0277 .0572 «0012 .0584 20393 20197 2035 0573

'034.




—PAYBUT OF INVESTMENTS

PROBLEM IDENTIFICATION

“ROBLEM 13 3RNL-4116

_WKG CAPITAL WITH IwPUT LBAD FACTERS

PD QUTST gUTST CASH BAND EARNINGS BONDS EQUITY PW OF
BONUS EQUITY FLIW INTEREST ON STOCK REPAID RECBVERY CASH FLOW
+5200¢ .48 .07736 .022 .048p Lou4p® ,00377 .07276
; 25159 ,__,_47623 .37777 .32132 .n47602,_ ______,ﬂuﬁgs s 30_?_,_*.___-40197.9,2
3 +51159 147223 07757 102164 .04722 . 00498 .00423 .0634g
4 2507014 46894 07737 .p2145_ .0468g 201485 200448 .05918
5 .50216 46353 07747 02124 . 04635 0u213 ,00474 .p2523
6 .497p2 . 45879 .07735 102102 .04588 200543 .0050° .0555
7 .49 159 .45377 L07724 +02079 .04538 L 0ud75 L0053 04810
___ 8 . .48584 , 44846 07741 102055 04485 200609 . _.008562 . 4488
9 .47/974 ,44.04 .07638 .02029 .04428 ' DN645 . 08595 .04187
19 '4.2_3__3_0 05‘3689 _,n7_6,§_4_,__‘_,___._02nn2____ I 0‘369 ' DUOGS S 20063 ) . 03906
I .46647 .43;59 .07475 01973 .04306 .0ub22 ,00574 .03552
12 46925 : 42485 _.p7258 101947 .04248 201558 00515 .03227
13 . 45467 41979 .07p%2 .p1923 04197 100499 +00432 02931
L4 . 44977 4157 ,05858 993 04152 _a0u4)8 00386 -0266¢
15 . 44559 41,32 . 09655 +p1885 04113 QU342 00315 +p2412
L6 14427 .40816 .05454 .01879 ___«04082 1 0U28 ) , 0024 .p2186
17 « 43956 40575 05255 o859 04058 vouli?6 .00162 .p198g
8 14378 £406413 __.05037 101892 1 0404] 100085 00079 .ni79%92
9 .43695 .4(0334 .0385%2 v 1848 204033 200010 =.00009 gl62]
29 43795 40343 _+05659 001849 04034 =oQUII2 -.00103 01465
2| 438,/ “40446 .03477 +01853 04045 “egu2y9 =.00202 .p1323
__22 244936 «40648 ,05289 11863 04085 -200332 _=.10307 «01194
23 . 44368 +40955 05102 v01877 104095 -~ 0482 00418 +plg’6
24 + 4482y 141373 104918 101896 204137 -2 0u58g -,1053> -ang;u___
FI .4547g .419p8 .04737 «01920 0419 -e007)14 -.00639 -00873
26 146 (4 42567 . 04559 001951 04257 -, 00857 =, 00791 -p0785
27 14697 .43358 04354 ' 1987 04336 -.01028 ~.0093; -00706
28 . 47979 144289 04243 _  .g203 _.04429 -o0! 168 ~,01078 .00634
29 4947 45366 . 04045 .02079 . 04537 -o013%7 -.01234 .0056%
— 3 50484 .4660) 1.0388p 102135 _.04660g 251484 ,466p | . 13648
POWER COST,MILLS/KWHE .023736 o B i
__YOTAL PRES WORTH OF CASH FLOWS AT INT RATS 3F  , 069996 1,00000 o
LEVELIZED TAXES AT INTEREST RATE OF 1069996 _
FEDERAL INCOME [AX 1049690
___ 8YAYE INCOME TAX .003g74 S S
STATE REVENUE TAX +0p6469

— LOCAL PROPERTY .Ax

. _._.030000 . ___



_CASH EXPENSES BEFORE INCOME TAX . . _._

PROBLEM IDENTIFICAIION ____ PROBLEM |3 ORNL-4116_ _ _
PLT CAPITAL WITH CENST LBAD FACTORS
PD PaWER REACTOR STATE L3CAL __ INYERIM  PROPERTY FUEL DEPREC BOND TeTaL
UNITS @PER C@OST REVEN  PRIPERTY  REPLCMTS  INSURNCE PRORATA INTEREST  DEDUCTBLE
| 8.,76yy 0 +005¢ «032p +p03S »0025 0 + 0645 10220 <1299
2 _B.76py. g .pp5¢  ,0309  L,p03%  ,0Q25 0 10624 0216 __.1263 _
3 8.7600 1 +0054 00299 +003% -0025 0 +0602 02! « 1226
4 8.76p0 0 008¢ .0288  .p03%  .ng25 0 .088) 2020 119
6 8,2600 d 10084 292582 19038 . 0025 o . 0538 198 o 1116
7 8.7600 7} «0054 0256 10035 0025 0 .0516 'o|93 . |079
8 _.__8.76q0 u 20054 L0245 +003% + 0025 0 . 0498 +0188 + 1042
9 8.7600 0 + 0054 00235 +0035 +0025 0 0473 1083 05
690 0 £ 0054 _ «0224  _.p03% __+0025 0 + 0452 10477 p967
] 8.7690 0 <0054 $0213 +0033 +0025 0 0439 0l’2 .0929 ®
12 8.7600 u 10054 + 0203 20035 20025 0 . 0409 10166 089 N
13 8.7600 0 +005¢ 0192 +003% +0023 0 0387 «0t60 0853
__14 _ 8.76p0 LL +005¢ <018y 20035 .nQ25 0 20366 _ ,pi54 .0845
19 8.76g0 0054 .n|7| 10033 «0025 0 0344 148 0776
16 8.7600 e u_ ~.——+00%% = L046g  _.gp3%  .0025 08 .0323 ____eygjal. +0738_
1?7 8.760u u 20054 0149 +0035 0025 0 «030) gl 34 .0699
L8 8.769y4 y Q03¢ )39 + 9035 10025 0 10280 .rnz? . 0659
L9 8.7600 1 20054 «0128 +003% 0025 0 .0258 09 . 0629
_29  8.768p0 . _ oy . ._.p054 117 Y s 5 0. 0237 gl 2 .0589
2] 8.76y0 0 +005¢ «0107 +0035 +0025 0 .0215 eol4 <0539
22 807600 u L0054 «00%6 A_J_o_n}’ .nn25 h -nl94 10095 00499
a3 8.7690 g +0054 +3085 +003% «0025 0 <0172 + 0086 + 0458
24 B8,2600 u 0054 20075 20039 0025 0 015 «qn’? «N416
_26  B.76Q0 . . _y._... ._..00%8¢ _ ,9953  .gp3% L. Qp25 . 0 _ .0108 00058 0333 .
27 8.7600 U <0054 <0043 +0035 0025 0 0086 «0047 «02%
_.28 _ 8,76g90 @ _ _u ., 0054 . ,9032  .pp3% 5 A ____.00%%_ __  _ ,0036 0247
2 8.7600 i +005¢ 4002 +p03% «gn25 0 +0043 10025 +0203
3p 8,761 g £ 0054 001y 13039 .0025 0 .0022 2003 0159




CALCULATION @GF INCOME TAX _ . .

PROBLEM [DENTIFICAIION  PROBLEM |3 ORNVL-4116

PLT CAPITAL WITH CUNST LOAD FACTORS

TOTAL YOI CASH

PD TaTALw 1O0TAL __STATE TOTAL TAXABLE  FEDERAL T H o .
SALES DEDUCTBL INCOME  DEDUST3L INCOME INCOME STATE AND EXPENDS
(SIATE) TAX (TEN) (FED) TAX LOCAL TAX
{ +1833 e 1299 __ 0002 . L130)_.__ _sg052  _ _.0p26 00376 _ _ _.p462 ——
2 . 1353 . 1263 .0003 . 1256 +p087 . D043 10366 .9478
3 013593 L1226 _.0004 _ .1239_ . __apl22 20061 10357 .n47 e
4 . 1353 19y 0005 . 1198 .0158 .0079 10347 .0486
5 21358 L1153 .00p6 21159 .gl" noﬂ97 00337 Jﬂ‘94
6 1353 L «0007 v 1123 ' 0229 0115 10328 .0503
S 21398 L1079 . .0008 ____ _.1087__ ___ 19265 033 +0318 20501 e
8 .1 993 L1042 000 « 105 0301 <0151 + 0309 .0519
9 21358 _ L1005 . _.00L0 21015% _20338_ 0069 20299 .0528
o 1358 <0967 0012 .0979 0374 .0187 10290 .0537 .
1] . 1383 .0929 20013 «0942 10410 «0205 20280 . 0545 ®
12 1353 089, 0014 «090° , 0447 .0224 0027 .0554
13 21353 L0853 .001%  _,0888  _ _ .p484 +0242 1026 __+0563
14 . 1353 .0815 »0018 .083, 10521 +026) 10252 .0572
_15 . 1393 .._.0776 __ _.pD1?7 _ _,0794 19559 __.pe?9 10242 .0%8)
16 1358 .0738 .0018 .0756 +0596 .0298 +0233 .0%9)
1? 21353 0699 19634 0317 10223 +0609
19 L+ 1398 .062( »0D22 0642 V,,,__o_ﬂ’l | + 0355 __an2pg4 .062p
20 .| 353 .058 +0023 . 0603 10750 .0375 0198 .0629
2, 358 L0539  .pp24% . _.p554 10789 .0394 20185 __«0649
22 1353 <0499 <0026 »n524 0828 <0414 0176 <0659
23 1393 .0458 0027 0485 +gB68 0434 0166 .066g
Q4 + 1353 .0416 0028 0445 «0%08 0454 0157 067
25 '|353._ o '0375 ___»_____.nnz’ _ .n404 ___.43948 n474 00"7 00682
26 «1353 .0333 20031 , 0363 10989 0495 +0138 .0693
27 21958 02% __.0082  ,0322 _ _ .4n3} 0315 20129 <0704
28 . 1358 <0247 +0033 «028¢g <1073 «0536 00119 0716
29 21353 L0203 10034 20238 1115 0957 20110 .0727
39 <1353 .0159 ‘0038 20195 v 1158 «0579 0101 .0739




- PAYOUY OF_ INVESTMENTS.

[ SO

_PROBLEM [DENTIFICAI1ON

PROBLEM

13 IRNL-416

_PLY CAPITAL WlTH CoNST LOAD FACTORS —
_PD. QuIsST _.purst _CASH. ____._BanD _ __EARNINGS BONDS EQUITY Pw oF
BANDUS EQUITY FLIwW INTEREST ON STOCK EPAID RECAVERY " CASH FLowW
| 5240y 48000 09910 02200 0480 (0u993 «u09y/ -08327
2 «9iyo’ 147,83 .p3829 — 102188 .04708 w0021 . _ . .uDn94%2 __ ___.g77)12
3 . 49986 .46|4| .08748 002114 10464 «0105p «00969 0714
_4 +48936 85,72 . ..pB6s6 02070 ___ . _ ..04517 Coe0i08y 00998 .p6611
5 .47855 .449,74 .09593 « 02024 .0447 N IREK «ulp28 .g6|20
6 04674 o ..a43146  ___ _  .08%5py _ gt 977 .04315 . 401148 01p6. 5664
7 .4559 .42086 .0%46 .01929 .uazg «0!185 «01094 ‘05241
.8 .444p98 .40992 . 20333) 101878 204079 101224 _e0LE3. _..+049849
9 <4384 .39862 .p3245 .g1827 .03986 v0 1265 eni16n 04485
N Y. J R AT £ 38695  _ .p3139 gl 773 . .03869 _..+0/308 . _ sul2pd _.+p4148
i + 406 . 37487 .0%071 0178 . 03749 v0!1354 0125, . 03835
.12 2 39256 236237 ,47983 1gl668) _ ,p3624 1014903 21295 . 03545
13 37854 . 3494, .07893 v0l601 .034%4 ' 01455 L01343 .p3276
BT N 256398 . 33598 . .07833 201540 . «0336¢9 001510 201393 03026
15 . 34889 .3522n5 07711 01476 «0322¢ 01567 )44/ 02795
16 _ e 8832 + 30758 . 07617 vnt409.. . .03076 ..201629 201503 _.p258gp
17 « 31693 . 29255 .07523 o034 .02925 01694 01563 .02382
18 229999 42769 __.pla2? 191269 202769 oﬂgz -an1627 .02198
19 .28237 «26365 0733 v 01194 . 02606 ,01835 u1694 «p2p2’
20.. .. .. .:2%402 W24374 . .0723) aglli? e 202437 01912 201765 -pl869
2) .2449¢ 22606 .07130 01036 0226 001993 0184 pl722
2. 022496 20766 +07028 00952 _ .. .02077 202080 Lul%y . . .pi586
23 20417 .18846 . 05923 +00864 .01885 00217 .u2p04 .0146)
24 ______ .18246 216842 09817 .g0272 _ . ____.01684 02268 _ _,02g%93 _+n1344
25 . 15978 . 14/49 .057p8 200676 .01475 «0237g .02843 01236
.26 . . .136p8 1256 . _.p%538_ . _ 200576 _ _ 201256 0029478 02283 .g1136
27 1113y 10274 .05485 00471 01027 +0593 .y2394 .0l044
.28 08537 07880 . ..05359 «0036 | .0n788 002715 02500 -0Q958
29 y2822 .05474 .u525) 00246 .00537 0843 02624 .00879
80 . s02979 o k02750 ... _..05130._..__  _.agot26__ __ __.00275 202979 .u275, -n08p5
POWER COST,MILLS/KwHE « 015440 .
YOTAL PRES WORIH Or CASH FLOWS AT INT RATZ 3F 069996 _1.00000
_LEVELIZED TAXES AT INTEREST ~ATE OF _  _ _ __ .069996 R [ e
FEDERAL INCOME |AX «020395
. STATE INCOME [AXx _ angl262.
STATE REVENUE TaX «0p5414

LAaCAL PROPERTY

IAX

- al21601




CASH_EXPENSES BEFOKE INCOME TAX . .

PROBLEM [DENTIFICAIION

WKG CAPITAL WITH CONST LOAD FACTORS __ _

PD_

PaWER
UNITS

1}
-l ! :
—C VDNV LGN~

12

607600

_. 8.76p4 _

807600
8.76pu .
8.769u

. Be7600. . _ ...

8.76pu
8.760y.
807600

.._8276gu

8.7640
B8.7610

13
K

15
_16

17

80760”

. _8.760u

8.76yy

607600

. REACTOR
OPER COST

STATE
REVEN

.0064
20064
0006‘

D64

0064

._.x0D6%

+ 0064

T +0p6¢

— U

e _.__e0064

u
|
0

...8e76p0 0o

1]

_s0064

0064

0006‘

0064
0006‘

«0064%

+0064

PRIPZRTY

_.PROBLEM |3 3RNL-4] |6

. LocaL _ INTER[M = PROPERTY  FUEL VEPREC _8ND TOTAL .

REP_CMTS

+3300

20300 . .

+ 0300
nlﬂina_
9300
R— .A.ﬂjﬂ.o.__.

0300
.4D§num
030,

. 0880 ..
nDspD

Y 1 £, BN

+030¢

.- _2330p

+ 0309
22300 ..
«0300

INSURNCE

_.0p25

:6b25

..+0025

+0025
0025 .
.0025

20025

.0025

#0025 _

«0025

0025 ___

+0025

"PRORATA

i
1
1
|
I

!
|
|
i
|
i

i

p::F:ac:a!
1

INTEREST
10220
10220
0220
+02°20,
v 0220
«0220

DEDUCTBLE

,”73336___~““

.+0609
+0609
_+0609
.0609
.0609

00220
..20270
v02-°0
+02°0
v 02-0

0025

ai:c:trak:c»p::;)a

18 8.76gu o ______.0064% __ ,03pg . __ .0 .. 0.______ep2?0 . ___ .060%
19 8.763u b <0064 »030p 0 . 0025 [} 0220 . 0609

.20 .. 8.76pD . ] +0064 20300 . . _D.____ 0025 S U 20220 .0609
2y 8.7690 U 20064 +030p 0 +0025 0 10220 <0609

.22 8.76)y b . .D064 «0800 ... . .0__.__._s0025 oo .. .D_._.. _-p220 ___ .0609
23 8.7600 U +0064 +0300 0 <0025 0 +0220 <0609

.24 8.76q0 —— . __epn64% L0309 ... 0._.___ 0025 . 0 20220 . 0609
25 8.7690 0 0064 «9300 0 «0025 0 0220 0609

26 _8.76p0 . . _._ 1 +0064 20300 | +0025 _ 0. D __spD2’0 . _.0609
7 8.76yu U +0064 «030p 0 <0025 0 0 +0220 <0609

@8 87600 . _ u. 20064 ..20300 . . .8 __._._.0025 ___ ___Q@ — .o »0220 ___.0609
29 8.76g0 0 0064 +0300 0 <0025 0 0 +0220 0609

830 _8.72600 . __u_ .0064 ,0300 1 —eD0R25 . 0. __. 0.._____ 0220 .060°9

10220

i
i

0220
20220

10220

00220 .060%

«0609
. 06l9 .

v 0220

00609

.
o::g}:nkaaE:o::ai:c::c::ai:ai:c::cc:a:
.
1
1

06



CALCULATJION OF INCHME TAX S R _ . L ‘ I
PROBLEM JDENTIFICAIION PROBLEM |3 SRNL-41(6 i o
WKG CAPITAL WITH CONST LOAD FACTORS
. PD ToTAL  10TAL . STATE TaTaL TAXABLE ~ FEDERAL TOTAL  TO. CASH
SALES DEDUCTBL INCOME DEDUCT3L INCOME INGOME STATE AND EXPENDS T ) N
. __(SIATE) TAX (FED) __(FED) TAX _LOCAL TAX
L 21599 .000Y _eu030 . .0639 10960 20480 10394 L0899
2 . 1599 L0609 0030 0639 0960 0489 <0394 .0899 R
__...3 1599 ~0609 20030 .. _ _.3639 20960 . _.048g 00394 L0899 _ e ,
4 . 1599 . 0609 . 0030 . 7639 «0%6n . 0489 +0394 . 0899 T
— 51599 0609 . .0030 _ . .. _.3639 _ 20960 . ..0480  _ _.g3%4 .0899
6 <1599 .060Y «0030 0639 0960 . 0480 10394 . 0899
el 1899 L0609, 0030 .. .0639 10960 « 0480 . 20394 +0899 — e
9 1599 _«0009 <0030 ..+0639 _+p%60 +0480 . 40394 . 0899 ;
g 1599 .060Y «0030 » 0639 0960 .048p 0394 .0899
.1l . 1399 0609 . 20030 . __.0639 . .09 __ .048p __ ,0394 _ .n899 .
12 1599 - 060Y +0030 <0639 +n969 048y 0394 . 0899 - -
3 .1599 0609 + 0030 20639 0960 . .0480 10394 .0899 I
14 <1599 <0609 <0030 +0639 <0960 +048¢ 0394 .0899
15 L1399 .060Y 0030 . __ .p639 +n%60. _ 0489 10394 -0899
AT a4299 00609 . 0030 _ . ..3639_ . _,.g9%6n . ,0480 . 0394 . ,0899 .
18 .+ 1599 L0609 <0030 ¢ 0639 + 0960 «048) 10394 .0899 T
Nt 1299 .0609 <0030 . <0639 <0960 . 0489 <0394 .0899 .
20 . 1999 .060Y <0030 . 0639 « 0960 + 0480 v 0394 . 0899 T T
2L 21299 . ,Dn609 . +0030. .. __.0639 +0%960. __ .048p_ 0394 _ .0899 B
22 . 1299 «u60Y <0030 + 0639 .0960 «0480 «0394 .089%9 .
23 . _._ey299 _e060Y  .0030 . ,0639 . _.p9qg _ . _.048p 20394 __.0899
24 1399 -060Y 0030 10639 0960 048 0394 .0899 S
25. . 1599 0009 0030, .. _.0639. . _,p96g _ <0489 10394 , 0899
26 . 1599 L0609 <0030 «n639 0960 0489 10394 .0899
27 01999 .0609 +0030 20639 %60 . 048 +0394 _...0899 _ _ .
28 . 1599 L0609 «0030 . 0639 <0960 .048¢ V0394 .0899
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PAYOUT OF INVESTMENTS

PROBLEM [DENTIFICAIIGN PROBLEM |3 3RNL-4116 _
_WKG CAPITAL WiTH CuNST L6AD tACYORS . —_ S
PD ouTST . eurst . CASH ... BoNnD__ ~_EARNINGS BoNLS __EQUITY _PwoF
BUNDS cQUITY TLIW INTEREST ON STOCK IEPALD RECAVERY CASH FLOW
| +5200y <4899 <07000 02200 04809 "0 . -06542
2. _.+52y00 ..»48inp . _... Lp7030 _s102200 . 2048090 0. . =y _epb114
3 52000 .4870¢p 07000 02200 .0480p¢ Ld] LB 05714
4 #52001 . .48gpp. 207000 .- 02200 . .2048pg . _ -0 . .y -0534y
5 <5290y +48,00 .07000 «02200 «048pp "0 . <0499
6 . . 452000-_ _ ____ 4800 _ _ _.olonp _s02200. . .. .04%0g9 . . __ =g . _ = .04664
7 52000 48,09 «07000 02200 «048p9p =0 = -0435%
8 52400 «48ung ... .07000. . 202200 ... 04809 =0 L 04074
9 +52p0u +48¢00 .07000 02200 +0480¢0 =0 - -038g7
g _+32004 - 248,00 _..01g00 _.202200__..... a.048pp -0 LI . +03558
1) 52900 48400 .07000 02200 «0480pp 0 "y «03326
2. 292400, .a48y0g . .07000.. - _02200. ..—._...04800 =g . .y .03108
'3 52000 .48,0p .07000 +02200 04809 "0 ") +0290°
.14 »52900. —..+48g0n.. ._. __.p7000- 202200 . _. .D48pp e e ®Q . ..mg_ e p2715
15 «52y0u +48,09p -07090 +02200 «048pp "0 ", +02537
_.16. _..2P2000 . . _ #4850 __ ___ .0700n . _+02200 04809 ]! Wy .0237)_ _
7 «52000 +48¢0p .07000 +02200 +0480g =0 L1 +p22)6
18 22u0y 48500  _  .07000. - . ._.02200 . _ .048pg =g L3 .p2n7:
19 52000 48(0p 07000 02200 04800 "0 "y 01936
LR +52p00 _+48,pp »07000. eg2200 «0480p __ _ e0 . ___ =y _.__._.._A._-.tLl_ég?m_,
2) 52000 «484n¢g .07000 02200 «048p0 "0 ) <0169
_e2 _«52ppu__«48yng. .p7gnp . .p22p0. . . __.0D48p0  _ =g ee®y . __.pl58y
23 +52p0y +48(0p -07000 +02200 04809 "0 =i 01477
__24 520py . _+48,pp  Lp7000. . . _.p2200 . _ __.0480p LY . 0138y
25 +52000 48100 .07000 +02200 «048pp =0 il 012%
.26 .52ppg ... _+48pp0g . .p7p00 ... +02200. ... _+048pp e ® Q%] +012p2
U «32y00 4800 07000 «02200 04800 "0 'y 01127
_28 _ _ _.%2ppy. . .48upp____ .p7000 .. . eg2200 . _ _.04800 DTN R ] __+01053
29 52000 .484ngp 07000 + 02200 ,048pp -0 ., .0p0984
3 o520y . +48upy . ..0’7000 ._e02200 _ ___ ,048pp . _ 52000 . +48p01) . 140958
__POWER COST,MILLS/KWHE  ,0|B249 e e e e
_ ¥OTAL PRES WORTH O8f CASH FLOWS AT INY RAT:Z 9F _ ,06999¢ 1,00000 e e o
_LEVEL1ZED TAXES AT INTEREST RATE OF ,069996 o o
FEDERAL INCEME |AX + 04890
o BTATE INCOME VAX .. 002989 . o _ I I . R
STATE REVENUE TAX +0p63%4
—LOCAL PROPERTY TAX ..030000 . . _.. _ _ e I S e

Z6



—FIXED CHARGE RATE BREAKDGWNS .

‘PROBLEM IDENTIFICATION

~ PROBLEM |3 3RNL-41|6

PIXED CHARGE RATES BASED ON INPUT LOAD FACTSRS

DEPRECIAB

LE NONDEPRECIABLE

€6

AVERAGE INTEREST RATE _ +07000Q 202000 -
SINK FND DEPRECIATION .01059 J
__FEDERAL INCOME TAX 202183 20496

STATE INCOME TAX + 0035 00307
STATE REVENUE TAX 100547 .0n647
LOCAL PROPERTY TAX 02180 03000
TOTAL STATE AND LOC TAX L.g2842  ,g3¥954
INTERIM RErLACEMENTS 00350

_ _PROPERTY INSURANCE 100250 000290
ToTAL OF ABOVE ITEMS +13683 +16173

FIXED CMARGE RATES BASED ON CONSTANT LOAD FACTER

AVERAGE INTEREST RATE 07000 +07000

___SINK FND DEPRECIATION . .el959 1}
FEDERAL INCOME TAX 02039 «0480
STATE INCOME (AX B 200126 +0029 . —_
STATE REVENUE TAX + 0054 .00n63°9

_ L.BCAL PROPERTY TAX .02160 + 03000

TOTAL STATE AnD LOC TAX .g2827 .0393

- INTERIM REPLACEMENTS = ) .00350 n R __
PROPERTY INSURANCE +00250 00250

o TeTAL OF ABeve ITEMS e 013525 118986




—CASH EXPENSES BEFORE INCOME TAX _ — e

__PROBLEM IDENTIFICATION _ PROBLEM |3 3RNL-4116

_FUEL_CYCLE COST ONLY

PD _ PgWgR REACTOR STATE LIcalL INTERIM  PROPERTY FUEL DEPREC BOND ToTaAL

(]

UNITS OPER COST REVEN  PRSPZRTY  REPLCMTS INSURNCE PRORATA INTEREST DEDUCTBLE
| 7,446y 0 499 3200 0 .0625 9,849 0 5439 11.4463
.2 744460 0. .._.+4990 _ __,5208 .. @8 _ __ 0625 9,849 g __ 3494 11,2458
3 7.446y U 499 +5200 n 0625 9,849 0 5152 11+4126
4 _7.4464 0 24990 .5209 1 «0625 9,8149 04853 11,387
5 7.446y 0 ,499¢ .3200 0 .0625 9,849 0 +4570 11.3464
6 7.4469 i 24997 25209 | +0625 9,849 0 2404 11,2978
__ 8 7.4460 G ..+4990  ,52Bp_ . m _____ 0625 9,849 0. 2298 111872
9 7.446y 0 <4999 5209 0 .0625 9,849 0 01878 I11.0842
10 __7.4460 0. _ 4990 05200 —_n 10625 9,8149 . 12925 11.1889
I 7.27¢8 0 14872 +3200 0 +0625 9,5849 0 0221 10.8738
12 7.0956 0 .4755 520 0 .n625 9,353p o 01511 10,562
13 6.9204 0 <4638 +5200 0 .0625 9,122 G 10278 10,266
14 6.7452 0 .452) .5200 n .0625 8,892 0 01531 10,0788
(L] 6.57g0 0 14493 +5200 0 + 0625 0.6682 0 1120 v, 795,
16 6.3948 0 .4285 ,5200 a 0625 18,4293 0. _«|546  9,5949
1?7 6.2196 0 v4)68 +5200 0 .p625 8,963 0 1019 9,29%96
18 6.0444 U 0405] .520p 0 0625 7,9674 0 01448 9.0998
9 5.8692 0 3933 5200 0 +0625 17,7365 0 v 1070 8.8)42
R 5.694p n .3846  ,52np _ n 0625 77,5055 0 01935 8,623
2| 5.5|88 U , 3698 5200 0 .0625 7.2746 0 0 1197 B,3466
22 5.3436 - +358) __,52p9 0 10625 7,436 0 » 1840 B,1642
23 5. 684 U 3464 .5200 0 .0625 6,827 0 11436 7.8852
24 ‘09962 i '3346 .Szng 0 00625 bjs.ls 0 [} |2\55 706224
25 4.818¢ u 3229 .5200 0 . 0625 6,3508 0 12002 7.4564
26 4,6428 u S .a52pg  _____D 0625 89,1199 0 18,3 7,1948
27 4.4676 u L2994 .520p 0 . 0625 5,8889 0 . 16566 6.,9374
28 4.2924 U______ 2876 .5320g n .0625  5,658p 0 +10%4 6,636
29 4,172 U 2759 +3200 0 .0625 5,427 0 ' 0945 6,380p
39 3.9420 0 12642 »520p n 0625 5,1961 0 '0% .8 6.1336




CALCULATION OF INCOME TAX

PROBLEM JDENTIFICATION

_.._PROBLEM |3 9RNL-4116

FUEL CYCLE COST ONLY

PD TaTal _ FOTAL STYATE TITAL _ TAXABLE FEDERAL TOTAL  YO: CASH i
SALES  DEDULCTBL INCSME  DEDUCT3L INCOME INCOME STATE AND EXPENDS
(S1ATE) TAX (SED) (FED) TAX LOCAL TAX
Il 12.4746 11,4463 .03g8 11,477, _ 29974 . 4987 120498 _N%LQLLaf
2 12,4746 +1.24%8 0369 11,2827 101919 .5959 |e0358 18,9443
3 12,4746 £1.4126 +0319 11,4445 Lap3gy S515] 120908 9.4284 _
4 12,4746 +1.38)7 .0328 1144145 legb0| 5300 1+0918 9,.3243
5 12.4746 41,3484 10338 11,3802 1.0943 15472 1,0528 8,8323
6 12+4746 +1.2978 . 0353 11,333 1e1419% 8797 100343 8,857s
? 12.4746 11,2463 .0368 11,2832 Ley914 .5987 ___1.p9%58 8,6749
8 j2.4746 i1.1872 «0386 11.2238 12487 6244 10376 6,8645
.9 12.4746 $1.0842 0417 I1a1259 | 43487 ,6743 100897 16,6375
o 12.4746 41,1889 0386 11,2278 1.247 ,6236 1e0376 8,2536
L{ 121811 40,8738 10392 104213 1.2689 26340 1.0465 8,343
12 1148875 +0.562) .0398 1065019 1+2856 6428 100353 8,986
13 1,.5%40 __ 40.266) 1398 103059 . _ 1,288, 64490 110236 13.8q01
14 11+300° +0.0788 0367 10¢1154 10185 .95925 1+0087 6.9437
15 Ly.g070 9,795y 0364 9,3313 Loy 756 .5878  ,9966  12.587p
16 1g«7135 9,5949 + 0336 9,5288% 1.0850 +5425 982 7.827,
12 lpnedi99 9,299¢6 3368 92,3332 120868 15434 19704 12.0463
18 lge 1264 9,0998 .0308 9.1306 .9958 14979 29559 7.763
19 9.8329 ,_3.5|42 v03n6 38,8448 988 .494 R 09‘§_9_____| 1.8504
20 9,5394 8,623 .0275 3,5506 .8888 4444 1929 7.516¢
2 9.2459 8,3466 +0270 8,.3736 . _.8723 1436 09168 11.6054 _
22 8.9529 8,164 0235 83,1879 + 7648 .3822 9017 6,7265
23 8,6588 7,8852 0232 7.%p%4 12504 3752 .8896 77,2873
24 8.3653 7.6224 .0223 7.5447 17206 .36p3 18769 11.4597
25 8.078 .1.4564 20185 7.,4749 _ __ .8969 » 2985 128633  6,5723% -
26 7.7783 7.1948 «0I175 7.2123 5667 .283p 8486 6.534)
22 7.4847  _ 6,9374 _e0164 55,2538 25309 __ __.2655 _ ,8358 4,0838
28 741942 6,636 . 0168 $,5484 5429 2714 18244 6,4584
29 6.8977 6,387 £ (153 95,3955 .5022 22911 8114 86,4259
30 6.6042 6,136 f0l4) 14565 12283

$.1477

7983

2.189

G6



PAYOUY OF INVESTMENTS .. _— S e

— e ———— — — . [, - - ——

_PROBLEM [DENTIFICATION PROBLEM 13 9RNL-4116

e e e P, — .

_FUEL CYCLE COST ONLY

r—— s — o — e —_— PN —

PD gu¥IsST  guUTST CaS+4 BOND EARNINGS 86::U8 EQUITY PW OF
BONDS EQUITY FLIW INTEREST ON STOCK JEPALD RECOVERY CASH FLEW
| 13.00000 12.000080 10.858352 .5499 1.20000 64,7598 4,37454 i0.15286
2 8.26092 7,62546 »6,46972 . 34944 _o76255 @ «3,94248 -3,6392, -5.,65794
3 122034y 11.26468 3.046,7 +51620 Jo12647 172982 67368 2.4866
4 _11.47358 1u.59ip9 3,15027 148533 1.05910  __ ,855p4  ,7798., 2-43336
5 1063855 9.62p2p 3.642,8 +45np 1 .98232 1o14923 1.06082 2.5968 -
b 9,48932 8,75937 3.61704 240140 ,87594 1021665 1.123p6 2.41024
7 8.27267 7,6363 3.8p054 134993 ,76363 1439723 |.28975 2.36685
8 6.87545 6,34657 5.61010 _.229083 __ _,63466 2.486pg  _2,2486. 3.26523
9 4,43945 4,09795 “4,)5237 .18779 ,4p98¢ w2,4/549 ~2,205¢5 =~2.26445
o 6.91493 6,3830p . _4,22096 ,2925p . _.__.6383g o 1a71088 1.27923 2.1458;
1} 5.20405 4,80374 3.838p 22013 48037 1065155 1.506p04 1.82353
12 3.5725; 3.,29769 2.90636 15112 .32977 1.261586 1. 1645 1.29078
13 2.31095 2.1338 =2,20612 09775 .21332 -),3089¢ -1,2p82° -.9155)
14 . 3,61989 3,34,43 2.3568%g ______,153,2 L3344 297216 ,89738 ~9+‘!g5 -
15 2.64773 2.44496 " .57998 11200 2444, |1 pub92 -,92945 -.572
L6 3.65465 3,37382 2,89636 ,154%9 33735 1.2451p. . 1,1493, .97777
17 2.4p955 2.22429 »|.62636 010192 22242 w|,0!437 -,93634 -.5149
18 3,42392 3.16054 2.41014 014483 231605 1e0136} 93564 71312
+9 2:4103¢ 2.22489 »2.01753 ]0196 , 22249 .|,21783 ..‘124&5 -,‘ﬁg 790
20 3.628,3 3.349n04  2.p234p 415347 ,3349p 07982 7368, 52292
2) 2.82992 2.61223 «2.35959 . 1197 ,26122 .,.43527 “1.3]1545 -.56992
22 4.,25499 3.92768 2.22536 017999 ,39277 485962 79349 .50245
23 3.39537 3.1349 1.37)54 014362 .31342 ,47554 ,43895 .28935
24 2:91983 2.69523 =3.0%442 01235) 126952 - ,8,347 ~1,6739/ -.610ii
25 4,7333) 4,3652 1.49949 +20022 ,43692 , 44842 .41393 L2763
26 4.28488 5.95529 _1.244,3 218125 139553 234792 232033 .21425
27 3.93786 3.63494 3.47077 + 16657 236349 1049287 1.378p4 .5473
28 2.44498 2.2569% ,73286 010342 122569 120995 . 1938, «11023
29 2.235p4 2.0631 47259 . 09454 .2063) 108935 , 09248 .gcub
30 2.14569 1.98(63 4,415 ,4 :09076 . 19876 2,14569 |,9°n‘3 . 3007
POWER COST,MILLS/KWHE 1.675338 L e L
‘Y8TAL, PRES WORTH OF CASH FLOWS AT INT RATZ 9F  ,06999¢ __25,00000
LEVEL1ZED TAXES AT INTEREST RATE OF 1069996
FEDERAL INCOME T1AX 153554
SYATE INCOME TAx _ __2033426 . B ]
ST TE . REVENUE TaX . 456606

LOCAL PROPERTY TAX eeon 520000 _




CASH EXPENSES BEFOrE INCAME 1AX . e R R
PROBLEM [DENTIFICATION PROBLEM |3 SRNL-41(6 _ o : o -
_PLANT CApPITAL COMPUNENT ONLY .
PD PQWER  REACTOR STATE L3CaL__INTERIM  PROPERTY = FUEL __ DEPREC _ 8BuND  TeTAL
UNITS ©OPER COST REVEN  PRIPZRTY  REPLCMTS  INSURNCE PRORATA INTEREST  DEDUCTBLE
| 7.446 u L8374 4,487 .4900 .3500 0 9.9323 K LEL 18,269
2 7,446y g , 8374 4,3307 «4900. . +35p0_ 0 8,.7312 SegOul. 17,7394
3 7.446y U .8374 4,183 <490 . 3500 0 8,430 2.9'38 17.2968
& 74486y 8374 4,9325  _ .4900 __ _+35p0 0 . .8.12% _  2.83.%Y 16,6713
5 7.446y U 8374 3,3827 .490p .3500 0 7.828 2.7446 16,1326
6. 7.4460 . .__ _.B374 35,7333 . __.49%00 3%0 0. _. 7.5208 216579 15.5905
7 7.446y u 8374 3,384, +4900 . 3500 0 7.2258 205577 15. 0449
B 7.446y 0 .. +8374  3,4347 .49p +3500_ 0. .. 6.9247 2.4547 14,4955
9 7.4469 U «8374 31,2853 «4900 «35q0 0 68,6237 243557 13.942
g .....7.49%60 g 8374  3,13%5g. . +4900 ..+3500 . 0 .. 6.3226 202485  |3,3844
i 7.2798 0 8177 2.7867 «4%909 +3500 0 6.92|5 24138 12.8¢g26
12 7.9956 m 7989 . 2,8373 . 14900 .3500  ____ 0..._.%9.7204 ____2+02°4 12.22) |
13 6.9204 U .7783 2,589, 14900 .3500 0 5.4,94 109143 1 1.640¢0
14 67452 - - «/586_  2,5387 . __ .490 +3%00_. . 0 5.1183. 108046 11.0992
15 6.57Qu U +7389 2.3893 +4900 + 3500 0 4.8,72 106953 |8.4787
16._ . 6.3948 v 7192 2.2409. ¢4900 «3500 0 4.5)6) 14583 .9.8986
17 6.2196 ] 16995 2.0%07 4900 .3500 0 4,215 | e47 48 9.3,9
18 6.0444 oy 6798 1,9413_ . __.4900 3500 B W .3_-91.541-v--_..._l!.32.‘1!.___-.,_8;2_3_23__ .
19 5.8692 ) 1660 | 147929 4900 .3500 0 3.6)29. 1250 8,161
. 2p. ...5:6940 o 26403 .5427 +4908 _+3%00 -0 3,318 e 4’9 7,5828
2 5.5188 U .62p6 1.4933 4900 3500 0 3.0108 1ep4.3 7.0050
22 5,3436_ . 000Y . 1.344g . 14900 +3500. 0. 2.7097 . .93%2  6,4278
23 5,684 U .58)2 1.1947 +4900 .3500 0 2,4086 8267 5,852
24 4.9982 el 965 1e0453 4900 __ _.3%00 @ . 2.1875__  .72,8 5.2752
25 4.818y i .54,8 «3969 +4900 .3500 0 1.8065 655 34,6998
.26 4.6428. b 9221 7457 14900 +3500. 0 1.5054 51 Q.. _4.1252
27 4.,4676 i D024 ,5973 4900 .3500 0 1.2p43 «40/2 3.55¢2
.28 4.2924 u 4827 .448q. 14900 _.38500. 0 _..9032 _+304] 2,978
29 4.1172 I +4639 .2987 14900 . 3500 0 .6p22 «20:8 2.4957
80 3.9920 _ . . _u. __ _+4433 1493 ___ .4900 «3500 @ 3000 etDa®  1.8342

L6



CALCULATION OF_INCOUME TAx .. s

PROBLEM IDENTIFICAILON ~ PROBLEM 13 3RNL-41(6 i - . S

_PLANT CApPITAL COMPUNENT ONLY . [, R _ e

PD__ TeTab  10TAL _ STATE  TITaAL TAXABLE ~ FEDERAL ~~ TOTAL  TO! CASH I

SALES  DEDUCTBL INCOME  DEDUST3L INCOME INCOME STATE AND EXPENDS
- _(STATE):. . __YAX ____  _(TED) _._ . _(FEDY. . .._.__ _.TAX _LOCAL TAX ... .. _______. .

k. 20,9342 48,2069, 10800 . 18.349%. 2.5854 _1.2927 . 5,3973 7,530) e
2 20.9345 17,7394 0959 17,3352 3.0992 | 5496 5,2639 7.6535

.3 _2p.9345 47,2468 —alld8 12,3187 346|55 _1.8079 5,395 i 7__7]54 . _— S
4 20,9345 16,6713 1279 15,7992 4,353 2.0676 4,9973 7.9049

5 29,9345  ;6,1326 L1494 15,2756 __ 4.,6578 _ _ 2,3289 4,864 _.Msn
6 20,9345 19,595 .16g3 15,7508 5..837 2.598 4,730 8,1629

_.1. .20.9345 +5,0449 1767 15,2215 . .. 5.7529 _2.8565 4,598 _8.2945 e
8 2p.9345 14,4955 <1932 14,5886 6.2459 3.1229 4,4652 8.428

.9 . 2p.9845 13,942y 2098 14,1518 6,7827 3.39)3 4,3325 _ 8,563 B} e i
10 20,9345 15,3844 .2265 13,5109 7.3235 3.66|8 4.:999 8.7¢17

_ 1l . 20.4419 42,8026 _ _ ,2292 13,0318 _  7T.4)01 _ . 3.7050  4,0335 8,5786
12 19,9493 12.221) .23|8 12,453 7,4963 3.7482 3,8672 8,4553

13 19.4567 ) ,64qy _+2345 11.87}5 _7.5823  3.79;1  3,7p08 8 e
14 18.9842 ¢y, p592 .2372 1142953 7.6679 3.8339 3.5344 8,2083

15 . 18,476 _  4p.4787  ,2398 45,7185 _  7.753) ___.a 5766 3,368p  8,q845 e
16 17.979y 9,8986 12424 10e141) 7.,838¢ l 3.2016 7.9606

17 17.4864 9.319 _____.2450 __ 3 2364g. . 7L_224 3_9 3,035 __7.8364 -
18 16.9939 8,7398 2476 T8,9874 .0065 4. 0032 2,8687 7.7119

19 16, 5116 _B.161y . __.25p2 _ B.41i2 8.09p) __4.p45p  2.7023 = 7.5873 e
20 16.0087 7.5628 ,2528 7,8355 8,732 4.0866 2,5358 "7.4624

21 . 15.5160 . 7.005p . 22553 7.26p3  8,2558 4.1379 243693 17,3372 . S
22 |5.p236 6,4274 2579 5,5857 8,3379 4.1689 2.2028 7.z||a

_23 14,53y 5,854 _ .26p4 S.1116_ . 8,4194 4,2097 2,0363 7.11860 _

24 |4.p384 5.2752 .2629 5,538 8.5003 4.2502 1,8698 6.9599

_ 2% _ _ |3.5458 .4,4 6998 22654 84,9652 8,58p6  4,2903 _ _  ).7p32 6,833 e
26 I3 ONJ 4,125 12678 4,393, 8.6603 4,331 1,5366 6,768

_27 _ 12.56p7 3,5512 2793 3,8215  8,7392  4,3696  ,37pp 6.5796 o _ o
28 12.0%8) 2,978 2727 3,25p7 8,874 4,498/ le2034 6,452

29 11.5755 2.4457 275 2.58108 8,8948 _4.4474 | ,p368 6,3242
3p 11.0830 1.8342 2775 2.1117 8,973 4, 4857 ,870) 6.1958

86



RAYBUT OF .INVESTMENTS..

PROBLEM IDENTIFICAIION PROBLEM 13 3RNL-41)6

PLANT CAPITAL COMPOUNENT GNLY

PD . _eursTt_ __QUIST ___ CASA .. BOND__  _ EARNINGS  B8OnDS EQU1TY _ PW oF
BONLS EQUITY FLIW INTEREST ON STOCK EPAID RECOVERY CASH FLOW
| 72.80p0y 6/.2qu08 13.4p442 3.g7944 [ 720 0 |+8/489 |,/3039 12.952754
2. .7g.9254  65,46964  13.29995 . 3.g0pl4_ . __6,54696 1:9416g L 1.79225 _L1+8pgl8 _.
3 68.9838 63,67737 13,5603 2.9|8g2 6,36774 2401254 1.8577¢ .3 .73936
& 66,9742/ . _ 61,81963 _ . __13.02956.. __ 2.83288 6.18196 2.05765 |L9z7no_ _ 9434,
5 64,8836, 59,89,57 12.971 45 2.74458 5,98926 241076 2.0 ) .,9375
6. 62,7646 57,89212_ 1R.27152 . .2.6529) ____5,7892) _ 2,25134 _ 98 b 8,5
7 60,4652 55,8596 12.63994 2.55767 5,584 2434045 2.|6 2 7.8
.. B _ ... .58,12467 _  53,65554 __ __12,573633 .2.45867 _ 5,36535 24548 2.2‘92:“., 7. 27902
9 55,68987 5,.4p0603 12.37956 2.35568 .|42 2,55468 2.3397, 6.729
A0 . P3.15519 .. 89,06633  _ _ 12.23282  _  2.24846 63 . 2284042 .2.43734 _ 6, 2l393 ~
H 50 51478 46,6292 11.85333 2.13678 4 6629 2:603 |9 2. 43055 5.6364,
12 47,8868 44,9847 11.4949g 2.02539 4.41933_______ 2.84535 2.4234, 5.10370
13 45, gb65g 4,,77597 11.12494 le 9|434 4,775, 2.6 7|5 2,4158% 4 61664
14 . 42.689,/ _39.35924 10.75585_ 14803684 __ 3,93592 2.60847 2.4078, 4.17)52
|5 49.0307y 36.95,42 10.38796 146933 3.695¢14 2.59928 2.3 934 3.76496
_16 37.45,42 34.55¢08 . _ 1p.01846 158335 - 3.4552) 24508955 2.39p3> 0 3.3938)
17 34.8487 32.16,73 9.65008 1.4738 3,216,7 2.5/925 2.38,8- 3.095516
18 82.20262 @ 29,7888 _  _  9,23192 __ |.3647 2,978¢9 24506835 2,87g78 2.94637__
19 29.6942/ 27.41010 8.9)49p 125697 2.7419) 2,5568) 2. 660; 2.46497
.20 27138747 25,4998 8,546313 Let4792._ _ 2450500 .. 2454438 2,54884 _2 2 579
2) 24,9929 22.70113 8,,7833 l+g4p28 2,279 1 2459164 2.3369 <9754
22 ... 22.00126  _ _20.36424 7,813 293319 2.03642 .2451794 2.5242° _A_L-76337 -
23 19.54332 18,0p3998 7.44439 +82668 |,804uo 2,5u344 2.3|08/ 1.57063
_ .24 _ ___17.093988 . 13.72912 7.07848 e .a22079 _ 1.5729) __ 2,488p9 _2.29667 139562
25 14.59,79 13.43242 6.723 «61554 |.34324 2.47/183 2,28,69 |-23685
26 12,0799 L1e15y73 . 6.34649 251098 L. 111507 . 2.45463 2.2658 | 199294
27 9.62533 8,88492 5.9%55 «4n7,5 .88849 2.4564 2.24899 86263
.. 28 .. 7.18892 6263593 5.6160g. . +30499 . 166359 . 2:4i7)2 2.23119. <84475
29 4.7/18y 4,4)474 5.25(37 «20185 44047 2,3767 2.2123» .73824
B 2437509 2019239 4.887,9 40047 . __.21924 _ _ _ 2,3/509 _ .. 2.19237 +642p9
_POWER COST,MILLS/KWHE 2.8)1506
TOTAL PRES WURTH 8r CASH FLOWS AT INT RATZ F 069996 140,00000 i
LEVELIZED TAXES AT INTEREST KATE OF = ,069996 - I e e _
FEDERAL INCHME 1AX 3.n55509
STATE INCOME TAX = _ L « 189001 B
STATE REVENUE TaXx 766263

LOCAL PROPERTY 1AX 3.024182..



. CASH. EXPENSES. BEHOKE INCOME TAX_ . __. - - o

—..PROBLEM JDENTIFICAIION ~ PROBLEM 13 SRNL-4116

NONFUEL WORKING CArlTAL COMPONENT ONLY O U

_PD PEWER REACTOR STATE LacaL INTERIM  PROPERTY FUEL DEPREC BUND TeTaL

~ UNITS OPER COST ~  REVEN  PRIPZRTY  REPLCMTS ~ INSURNCE ~ PRORATA INTERESY  DEDUCTBLE =~

T 446y T <0141 a6op - <0050 Y TY Py . 123)
2 7.4860 u <0141 .pbop ... s0050 0416 e1228

4 7.4460 o004 _ . e0609... . .. ...

|

2

3 10453 1224
: 704460 U} '0.4| 00600

7

8

S en%%  s1220
'0‘25 1216
+ 0420 1212
ooQi6 o|207
Y L X N |
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__+0u30 _
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|
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17 6.2196

18 ﬁ)£‘44

|9 5.8692
.Rp. _.%.6%y

2] 5.5186
22 _ _5.3486

23 50[684

24 _4.9932

25 4.8189p
26 4,648

27 4,4676
__.28 _4.2924

29 4,172
___ 3¢ 3.9420

«0118 + 0600 0 +0050
AN 00600 . 0 «0050
011 . 0600 0 0050

o ...+D1DB. . _sn6pp . L0 0050 .
«0l03 +0600 0 +00%0

. _e0lDl. _ enb0@ . ... _0 ____ 0B850 __
.0098 +0600 n +0050
up93 20600 p___.___ -0050
2009 «060p ] +0050

— 111 L) ___.a060p. . 0. __ ._s0050
+0083 «0600 0 «0050

0. ___.0082 . ,p60p ... e __..e00%0 .

+0078 +0600 n +0050

0079 20609 0 0050

. u _s0141 e0600 . . _ . ) el202
9 7.446y 0 LY .060p .0050 04,6 1197
1y 7.496) - u o041 L0600 . .. 0. _00%0 . ... . _D_. . ST L. 51 | _ 1192
I 7.278 0 +0138 +0600 0 +0050 0 00395 .1183
12 _7.0956 " +013% ___ .n6og. . ___1a .+0D50 . 0. 20389 1174
i3 6o92g4 u «013) . 0600 0 <0050 0 + 0305 <1166
__ 14 6.7452 .. _+D128  ,n6pg. .. @8 ___e0050 ___ B  __ .0 381 .115%9
15 6.5700 I .0l25 . 260p 0 <0050 037 +1152
16 _ 6.,3948 o012 . .p60p. .. _0_ .00%0._ o034 m_gJ% 6
1
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|
|

|
|
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]
;:nipafbo booo
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- CALCULATION OF INCOME TAX

PROBLEM IDENTIFICAIION

PROBLEM |3 3RNL-4)16

_NONFUEL WORKING CAPITAL COMPBNENT ONLY

PD ToTAL 18TAL STATE TOTAL TAXABLE FEDERAL TOTAL YOI CASH e
SALES  DEDUCTBL INCOME  DEDUCT3L INCOME INCOME STATE AND EXPENDS
(STATE) TAX (FED) (FED) TAX LOCAL TAX
1 3585 L 123 20069 L130g 12234 o117 20810 .1978 o
2 3535 . 1228 +006° . 1297 +2238 et 119 084 <1979
3 . 3535 . 1224 +0069 L1294 1224 o121 0811 198 .
4 , 3535 . 122¢ +0069 «12% 12245 v1123 081 . 1983
) . 3535 21216 20070 21296 12249 01125 20811 . 1985
6 + 3535 212 +0070 . 1292 2253 o127 081} . 1988
7 . 3535 L1207 «0070 1277 12258 o129 00811 1999
8 3535 .l2ge +0070 1272 +2262 <1131 .uﬂol <1993
9 + 3535 L1197 20070 212587 12267 . 1134 0812 . 1998 _
10 . 3535 1192 -0078 v 1262 12273 . 1136 0812 . 1998
| + 3452 21183 a125, 12201 .ngnn 10806 11957
12 ’3232 -lIZZ oouz;_» v 1249 -2|§0 <106 ’°;3£ -I:;S
13 3 ol 200 123 . .zn 4 ____4482_ .20 795 1873 S
1) 3292 1199 20061 .|22§ +0991 v0789 183
— [E} Luji a]_l.§2___ -0.&5___._1_2.1.4__.4__..,.__.490_& — 20984 4,,nﬂ7°‘ " lZa_Q_ _ o
16 +3036 <1146 +0057 . 1202 ¢ 1834 0917 «0778 + 1745
12 22953 1149 L0054 1494 41758 »0879 10272 1702
18 . 2869 <1135 » 0052 . 1187 . 1682 084 10767 . 1658
19 .2786 SIS .p05Q 118 .1 609 .08p3 76y 21614
20 2793 L1128 <0047 1175 ts2a 0764 10755 . 1569
2y _.262u 1125 _ __.pp4%  __ ¢7g_“~_ﬁ_LL12¢_ .0725 _.+«025g 1524
22 .2537 L1124 (0042 V1156 v 1379 .0685 10744 . 1479
23 12454 L1128 0040 . 1153 )29 10645 0738 21433
24 237y 1124 +0037 116 1209 +0604 10732 . 1387
25 .2287 21126 +0038% 116y ey127 10563 _.10726 « 1349
26 .2204 .28 «0032 18 ¢ 1043 «0522 0720 J1292
27 e2120 L1132 .00 1152 10959 0479 10714 1244 R e
28 2038 L1137 +002 o 1164 «0873 . 0437 v0709 . 1198
29 1955 L1144 0024 L1168 .n7eo »0393 _ 792 1146
. 187 152 0022 +0698 0349 0696

Lot



—PAYOUY OF INVESTMENTS . _

PROBLEM JUENTIFICATION

PROBLEM |3 9RNL-4116

NONFUEL WORKING CAPITAL COMPBNENT ONLY

PD . _eurstT  @uTtst CASH BAND EARNINGS BOwDS EQUITY PW OF
BONDS EQUITY FLINW INTEREST 8N STOCK REPAID RECBVERY CASH FLOW
) 109000 96400 <1557 104399 «09600 0uBy7 «u0734 14552
2 103183 ,95246 . 15553 104365 .09525 200865 _ .00799 . 13585
3 1202317 .94447 . 15534 104328 «09445 .00946 +00845 . 1268
4 1.0l401 9360 .13514 104289 .0936p 00979 . __.00895 .11836
5 |.8043| 9276 . 15433 Jp4248 .0927 01027 .00948 11047
[ 99475 291758 L1547} 104205 09176 201087 .00003 »10309
7 .983 8 .90755 . 15447 04199 ,09075 0115 .0108” .09629
8 497167 89693 __s15422 ___s04110 .08969 _e01218 .01 )125 .08976
9 ,95949 .88568 .1533%6 1040539 ,08857 20129 0119 .08374
10 194659 .87378 _..153%58 +04004 408738 101365 0126 07812
I 93294 867 . 1495 003646 a086$2 101244 01148 '07'33
12 92759 84969 . 14536 +03694 ,08497 W0t 116 20103y .06455
13 .98934 .83939 .14125 03847 ,0839%4 y0ou98p ,00994 .p5862
_ 14 .89954 83,35 .13716 403875 _+083p3 100836 00772 .0532
I5 +89,8 +82263 1331 03779 . 08226 100684 . 00863 <0482
16 .88435 81632 . 12998 o03741  _ ,08163 10u522 .00482 +04373
1?7 .879,3 .8115p 12510 03719 «08115 100392 .0032% . 0396
18 8756 .8)825 12115 103704 .080g83 20ul?y .00158 »n3585
19 ,8739 8668 L1724 03697 08067 =4 00020 =.0001° -03242
20 2874 +8(687 . 11337 103697 +08069 =o01223 -.002006 +0293g
2] 87634 .80893 . 10955 03707 .08089 -.D0438 -.00404 . 02646
- . _._..+8857, __+81296 «10577 03725 o _a0813p _ -200665 -,006]13 .n2388
23 88736 81999 .10204 103754 0819 00905 -.00835 .02153
24 8964 82745 .0%837 103792 08275 -.01159 =.0197q .nt939
25 9080y 8385 .07475 . 0384 .08382 -001429 -.01319 01746
26 092229 ,85,34 209119 . 293971 208543 O IRAL ) -,.01582 «0i57g
27 ,93943 ,8676 .09759 03974 .08672 «e02016 -.0186, «0l4l!
28 . 95959 .88577 _+08425 104099 _,0B8858 «,02335 -.02156 .n|267
29 98294 90733 .08059 104158 09073 -402674 ~.(2468 0137
3p 1.00968 <9320 2.0775g 00427 109329 1,00968 93201 27296
POWER COST,MILLS/KWHE 047472 I ~
TOTAL PRES WORTH OF CASH FLOWS AT INT RATE 9F 069996 2,00000
_LEBVELIZ&D TAXES AT INTEREST RATE OF 1069996
FEDERAL INCOME TAX 09938
STATE INCOME TAX 1006147 e __ .
STAYE REVENUE TAX «012938

LOCAL PROPERTY TAX

2060000

Zol



—CASH EXPENSES BEFOxE INCOME TAX .. .. .. _.

PROBLEM_JDENTIFIGAIION =~ _ PROBLEM |3 IRVL-4116 _ e e
_@PERATING AND MAINTENANCE COST ONLY .
PD_ SgWef REACTOR STATE  LIcaL INTER{M  PROPERTY FUEL DEPREC BOND TOTAL
UNITS ©OPgR COST REVEN  PROPZRTY  REPLCMTS  INSURNCE PRORATA INTERESY  DEDUCTBLE
| 7,446 3.3500 <1506 0 0 0 3.5006
2 9.446u 3,350y +1596 g 8 0 0 4__{_;_”1,23 3,4895
3 7440 3.3%00 +1508 0 0 0 0 0 Jo00c? 314976
4 L4465 3,350 2159 P 0 0 o g _-eppn 3.49)6
5 T.4469 3.3500 NETL) 0 0 0 0 0 ~epg)23 3.4883
_ 6 7.4460 3,350y +15g6 8 a 0 n _0 ~201t58 3.4847
7 7.4460 $.350¢ NETT 0 6 0 0 0 =eg)ob 3.481¢
8 7.446¢ 3,350 . .15g8 Y . 0 0 ___q -1p233 3,477,
9 7.4460 3.3500 1506 0 0 0 0 0 <vg2/7 3.4728
Lg 7,446y  3,3500 . 1506 g n.__ [ | .0 _-ep322 3.4684
Il 7.27¢8 3,3300 147y 0 0 0 0 0 ~10359 3.4402
12 2:395¢ 3,3100 . 1433 I 0 0 0 0 o2 3.4123
13 6.9204 $.290¢ < t4gQ 0 0 0 0 0 -e 0450 3.3849
L4 6.7452 3.2700 (1364 0. . .0 D f._.__~ep484 3.3%8,
K] 65790 3.2500 1329 0 0 0 0 0 T LIE] 3.3316
16 68,3948 _3.2300_ 1293 o0 0 0 __.p. __ p_  _ -eg336 3.3057
17 6,2196 3.2100 . 1258 0 0 0 0 0 -ep354 3.2894
18 6.8444 $,.1909 » 1222 0 0 0 0 0 -20366 3.2586
19 5.8692 $.1700 .1187 0 0 0 0 0 -s0572 3.2315
_2p ___ %.6%%u  3,15p0 +1152 o 0 a 0 0 -10872 3.2p8)
24 5.5188 3.1300 o116 0 0 0 0 0 -10354 3,1852
22 9.3436_ 3.1100 «108\ g . B O . .. @8 . @ ~e0349 3.1632
23 5,684 S.0%0u . 1045 0 0 0 0 0 -e0326 3,149
24 4,9932 $.0700 010 8 0 0 o _0 -+0493 3.1215
25 4.818y 3.0500 00974 0 0 0 0 0 -1 0455 3.192g
.. 26 4.6428  $.p30p ... ..0939_ o — B0 o 0. -0 46 3,0833
27 4.46706 3.0100 «0%0$ 0 0 0 0 0 ~v0347 3.0657
_28  _ _4.2924 2,990y __ .. _.0868 4. _g_ 0 —_ . .0 ~sp277 _ 3.p49)
29 40172 2.97q¢ 0833 0 n 0 0 0 -~egt9? 3.0336
-3 3.9420 2.95ng 0297 0 a 0 0 0 =.gt;4 3.0193

€0l



CALCULATION OF

INCOME TAX

PROBLEM IDENTIFICATION

PROBLEM |3 9RNL-41}6

OPERATING AND MAINIENANCE COST ONLY

TOTAL

PD TeTalL TOTAL STATE TITAL TAXABLE FEDERAL TAL TO: CASH B
SaLFS  DEDUCTBL INCOME  DEDUZTSIL INCOME INCOME STATE AND EXPENDS
(STATE) TAX (FED) (FED) TAX LOCAL TAX
| 3.7646 3.5006 0079 5,588 1256 . 1280 21385 3.6365 i
2 3.7646 3,4978 «008p 3,5p58 2588 1294 ' 1586 3,638
3 _3.7646 3,4948 .008 | _3,5029 02617 . 1308 01387 8.6398 . _
4 3.7646 3,496 .0082 3.4998 . 2647 . 1324 . 1588 3.64
_B 3.7646 3,488 20083 3.4966 2268¢ . 1340 . 1989 3,6429
6 3.7646 35,4847 .0084 3,493, 274 . 1357 . 1590 3.6447
? 3.7646 3,48\ 0085 3,4898 22751 .1375 o159 3.6466
8 3.7646 3,477 .0086 3,4857 .2789 . 1394 . 1992 3,.6487
93,7646 35,4728 = ,pp88  3,4816 .2830 1415 21593 3.6%08
0 3.7646 3,4684 0089 3,4773 «2873 . 1436 . 1395 3.653
1 3.6760 3,.4402 2007 3,4472 .2288 21144 2154 3,5988
12 3.5874 3,423 .0093 3.4)76 . 1698 ,0049 . 1487 3,5437
13 3.4988 3,3849 0034 3,3884 1103 +0552 L 1434 3.4886
14 344102 3,358 .0016 3,3596 +0507 .0253 . 1380 3.4333
.18 3.3217 3,336 =.0003 3,333 -.00n%6 ®.0048 (1326  3.3778
16 3,253 $.3¢57 *.0022 %,3035 -.07p4 ", 0352 0127 53,3219
1? 3.1445 3.28p4 e.004| 35,2763 ~.1318 ».0659 11217 3.2658
18 3.5559 3,2556 ..0068 53,2496 ~e)937 *.0968 . 1162 3.2p%¢
19 _2.9674 3.2315_ =007 _3,2238  =,2562 v.128] 01108 3,1527
20 2.8788 3,208 *.g099 3,199 -.3193 «. 1597 , 1053 3.0956
2 2.79g2 3.1852 019 3,1734 -.3832 *. 1916 10998 3.p382
22 2.7016 3,1632 ®.0l30 3.1493 -, 4477 ».2239 10942 2.9804
23 2:6130 3,.1419 e |59 3,128} =,5130 vw,2565 .3%87 2.922)
24 2.5245 35,1215 e 0|79 3,1036 579 »,2896 0083 2.863%
28 2, 4359 3.102p ».0200 _ 3,082p -:646) «.3230 10778 _2.8044
26 23473 53,0833 w, 022 3,0613 7139 ». 3579 «0718 2,7448
27 2425987 3.0687 v. (1242 35,0415 __=.7828 ", 394 1066 2.6848
P 2.17pe 5,049 v.0264 5,p227 -.8526 ., 4263 20604 2,624
29 2.08196 3,0336 v, 286 3.003g =,9238 e. 467 10547 2.563g
30 149930 3.0193 ws 03gR 2.7885 ~49955 0. 4977 10489

2.5p12

¥ol



PAYOUT OF INVESTMENTS. e B S

PROBLEM [DENTIFICA IGN PROBLEM |13 3RVL-4116

OPERATING ANU MAINIENANCE COST ONLY .

D eUTST, _... uTrst  _CAS4 _ BOND _EARNINGS 80108 _EQuiTy  PWOF
BUNDS £QULTyY TLIW INTEREST ON STOCK EPALD RECOVERY CASH FLOW
| ] 0 .128p3 ] 0 100657 L06145 < 11965
L@ _ . =.0%657 ___ -,p6145_ _ __,12658 _=.00282 __  =.00615 . .0/048 ..._.08506 .y 1p56
3 -« 18795 -4 1265 .125p4 -.pn58 =.01265 00746 .06888 "8207
_.4 -.20167 . <.19339 .. _.123%2__ . .-,,o,n,vg______ L. ma01994 10/899 s07292 _e09415
5 -.29066 -.2663g L1217 ~.pl229 =, 02683 08363 0779 .p8677
6 -, 37429 -,3455g ad1987 . _=.q1583 ___ _»,03455_ ___ _ _,08853 08172 079868
7 -.46287 -.42722 734 ~.g1958 -.04272 009373 . 0865, .07345
__ 8. . .=59655 _ . _ -.51374_. L1590 . .=.g23%4 05137 107923 09159 .06746
9 -.65577 -.603533 11374 - 92774 ", 06053 v 1505 .g9697 <0687
dg.. _=s76082 __ -.7023g__ 11145 . . _=.p3218 . .  =.07p23 —oelti2n _. 410266 _ +05666
N -.87203 -.87g495 07749 -. 3689 =.08p5p vlul 33 2354 . 03682
12 .._=e97336 _ __ _-,89849 04374 _-=ag4147 ______®.08 £~i_..._._..,..oig§§ 209382 .p1942
13 -1.00424 -.98237 .01022 =.g4502 »,09824 0’98, 07367 + 00424
i . =1.14%40% _ .__ =i1.0%%n4. ... =.02336 =.04839 . _..m.1088g . 00809 .06285 -.00894
L] 121213 =1.11889 -.03679 =.05127 . 11189 002568 w4y -.02033
16 - 112678 117429 -.0%834 -.05363 -.11783 104254 _s0392/ =e03p0l0.
17 ~1+81035 =1.20956 1213} ~.5543 ~.120%6 02864 02645 -.0384
18 . e 5\589_? —- 123299 SR o AJ..5,3.4.§.-,._-,.._ _..._:4_95_&.4.._‘._.__.“ P L2§.§u JET _;nJ.392 U ____.Lﬂ_lla_ﬁ_ ol ) 0454 |
19 -1.3529 -1.24884 -.19532 -.05723 ~, 12488 =.pu 167 ~.00154 ~.g5125
.20 =135 24 1024730 __ _-,21683 . -.05716 __ =,)2473 -.01817 -.u167/  -.p56p4
2) -).3937g/ ~1.23653 -.24737 ~.n5639 -.|2395 -0 09564 -. 0329, -.05989
.22 . =1e29748 0 <~1,19763 _ . =,27874 _ -.05488 2.11976 -2024)13 =.04997 -.p6292
23 '|'24630 “i.14/67 "'309|0 '.05259 'n|'477 '00/3«' '006804 -'0652'
R4 =1.1096y =1L 07963 o ~.33994 . -.04947 =, |0796 _  _ -,0%443 =.087)7 _ -.pb6685
25 -1.0/517 -.99.46 -.35852 -.p4548 -.09925 -0 11637 -, 10742 -.0679
26 _.=e99879 -.88504 -.3%753. =1040%6 .0885p -2 1596 =, 12880 -.p6846
27 -.8199 -.7507 -.42613 -, 03465 =~.07562 -0 16429 -, 1954 -.p6857
28 -+65499 -, 6046} =.45399 ~0277. =.06046 m-.|992§”‘ ~.1756 -.p6829
29 -.46476 -.429g} -.48)39 =.01966 =.042% =021 ze201ge ~.p676/
30 ..-s2%69/ _ -.22/97 . _-.50819. . _ _=agl045._ . __=.0228p . __ __ =,24697 _ _=-,2279/ ~.06677
POWER_COST,MILLS/KnHE +50558] -
YOTAL PRES WORTH OF CASH FLHWS AT INT RATZ 3F  ,06999¢ -,00000
_WEVELIZED TAXES AT INTEREST <ATE OF .. 1069996 . e [ S
FEDERAL INCOME iAX . 027535
, ... STATE INCOME TAx a0pl203

STATE REVENUE TAX 137794
_LACAL PROPERIY 1AX. - ... 0 -

sot



PROBLEM IDENTIFICAILQN. ..PROBLEM |3 _03N._-4116 . .

COST SUMMARY, MILLS/KWHR(E) .. . U — —- el e e
“FUEL GYELE TEST T T S

1.6753 ' o
_PLANT CAPITAL COMPUNENT

UG - DN - 1 - 2O e e e e e
NONFUEL WORKING CAPITAL COMPUNENT .0475
_OPERATING AND MAINIENANCE COMPONENTY __ _  _ .%59%6 . __ [,
_SUM. _OF THE ABOVE CuSTS .

._5.0399 -

"CALCULATED TOBTAL Puut (COMPARE) 5,039y T 7
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Table B-2 Input and Output Data for Example Problem 901.

INPUT DATA PRUBLEM $01 FUEL CYCLE ZOST _EXAMPLE
CARD | (CONTROL CARVD) e e e e e e e e
LLi | LL2 2 LL3 0 Ld [} LLS 0
LLée g LL7 I Li8 0 ) | tklg 0 -
BOND REPAYMENT PROPORTIONAL
SUM OF YEARS pIGITS DEPRECIATION o } _ - I _ s
CARD 2 - B
DCI) PLANT INVES:MENT, $MM 100+UN0000
D(2) PROJECT LIFe, PERIODS _ - lo«0g0OOO. . . . __ . o e B
D(3) N@NFUEL WORKING CAPITAL, SMM 2.000000
_D¢4). FRACTION OF INVESTMENI [N BONDS 520000 N
D(5) BaND INTEREST RATE PER PERI@®D .042300
_____ De6)  EQUITY EARNING RATE PR PERIOD o e 280000
D(7) FEDERAL INULOME TAX RATE «5g0000
CARD 3
._D(8) _REACTOR POWER, MW ELECTRIC 1000300600 ... _
D(9) UDEPRECIABLE LIFE, YEA®RS IneNp00O0
.=DC1p) _VARIASLE OPERATING CO5T, $MM/PERIO®) .= _ _j.0@0000 . .. . . e e ;
D(1})) INITIAL CBRE INVESTMENT, $MM 14.230000
D(2) NuMBER OF PERIODS _PER YEAR [+000000 _ .
D(13) NoT USED n
D(t4) FIXED OPERAIING COST, $MM/PER]OD _.le0goDOO. A
__CARD 4 e S e
D()5) StAT& "INCOME TAX RATE .030900
_D(16) STATE GROSS REVENUES TAX RATE .040000 . . ~
D(17) LACAL PROPERTY TAX RATE PER PERIID 032000
D(18)_INTERIM REPLACEMENTS *ACTOR _PER 2EI]9%D .0n3%00. .
D(|9) PROPERTY INSURANCE FACTOR PER PER] 3D 092500
oDt2g) NaT USED e e B e - I I
D¢2|) NoT USED 0
CARD 5 . B
D(22) FRACTION oF CQRE FOR 'AX ASSESSMINT +650000. _ .
D(23) PRUP TAX ON NONFUEL WSRK CAP PER P) «030000
_...D(24) INITIAL CAPACITY rACTOR_ — e - _=0 e I S e
D(25) LAPALITY FACTOR DECLINE PER PERI:D L]
D(R6) PERIGLS AT (NITIAL CAPACITY FACTIR 0
D(27) N@T USED -
D(28) N@T UsED -0 .

L0t



. INPUT DATA . . _ EXrENSES _IN_ $MM PER PERIBI .. .. ... _ . . . . . B [

PD T cAPY TTTFUEL TFABR T T TRE3R T TU-PU T OPER ~ T BOND
- _FACTOR . PURCH___ _ _c6SY _  __ Zc@sT___ . _CRED_ . . _BASE_ _ _ PAYNT .- - ; ——

Lo _..85000... _¥.48p00 ... =D . __=p_ . o 0D =0 . e
2 .85ppu 18425000 -0 -0 5.12000 =0 =0
3 L850qu_ .. _¥.2700n .. _. -0 0. R DO ] | B =0 . e
4 83000 12.63g00 -0 -0 0 =0 "0
_,_-_.z_,___,._ 81000 Ye12000 . =0 . _....%p.._ 4.93000 . .m0 g el e
7
8
9

79000 Y.47 g0y -0 "0 1+01000. "0 ~0
2 J700u.. 14.3400u__ . . =D . . _ Qe D .Y | =0 I e S
75000 Y.8830( -0 o] 5.17p00 =0 |
— 73000 _luelbgou bd1} LT 2.51000 L] | g —— __
10 J1a0u 7.32¢00 -0 -0 0 =0 -0

"MISCELLANEOUS CALCULATED QUANTITIES

m)

TTIKRT T TXRW TXRET T TxRE T TXRMT T T8, 000p00-~03 6.880000.-02 2.260100e-02 ©.152500.-02 5.150:00.~01 "

TXRE  TxRx TXRZ ~TXFrR ~ TXRH 5.344000="01 5.,494367,-01 1.913i104s~01 .083700.+00 5.5:2-90s-01

TIRRU T TTXRY TRRWS TRRV T THKMA T T T3 0577 (7001 1.090185.400 6.999600e-02 5.866806,-02 7.0-3/11.+00

TTBKMV T TBKME  SUMLAT SUMLV  RPTTT T ,406756.%00 6. 1445672400 5.641925.400 5.939073.+00 [1.007/75.900

801



_ CASH_EXPENSES BEFORE INCOME [AX -

_PROBLEM [DENTIFICATION _...PROBLEM 90| FJE. CYCLE COSY EXAMPLE_ I _ e
TOTAL POWER CHST WiTH INPUT LGAD FACTERS L
PD _ Pg@WgR REACTOR STATE LICAL __ INTERIM _ PROPERTY FUEL _ DEPREC BOND TeTaL

UNITS @PER COST REVEN  PRIPSRTY  REPLCMTS  INSURNCE PRORATA INTEREST  DEDUCTBLE
B 7.446y 1.850 14177 3,556, 3500 .2906  10.3108 18,188 2,5%566  38.5,29
2 __7.4%60 __ 1.85pg 1.4177 3.238g  .35p0 +2996 10,3103 _ 16,3636 202939 36,142 _
3 7.446Q 1.8500 1+4177 2,918, 3500 .2906 |u.3|93 14,5455 2.0052  33.6832
4 2.2708 _ _1.83py 13843 2,599, .3500 .2906 06877 12,7273 |.7378 30.9836
5 7.9956 1.8100 13510 2,279 +3500 12906 1825 18.9§?; 125590 28,3797
__6 6.9274 1.7900 $.3176 19564 » 3500 «2906 9,5825 «0%0 102123 25.5098
7 6.7452 1.770y 1.2842 1.5369 +3500 +29p6 9,3399 7.2727 09454 22.8888
8 6.5700 17500 $.2509  1,318g _ _ .35pn 2906  9,0973 5.454% 7765 20.28%7
9 6,3948 1.7300 1-2|95 9964 «3500 2996 8,8547 3.6364 48,0 17.5552
1o 6.2196 ie740u  _$.1842  ,576p +3500 22906 8,612)  1.8182 12570 14,898,

601



__CALCULATION OF INCUME TAX

PROBLEM [DENTIFICAIION

PROBLEM 90| FJE. CYCLE COST EXAMPLE

YOTAL POWER COST W TH INPUT

LBAD FACTORS

PD ToTab __1oTAL STATE TOTAL __ TAXABLE FEDERAL TOTAL 70! CASH o
SALES  DEDUCTBL INCOME  DEDUZT3L INCOME INCOME STATE AND EXPENDS
(STATE) TAX (TED) (FED) TAX_ LOCAL TAX

| 35,449 38,529 80921 38,4208 «2,9789 - 1.4894 4,885 15,3627 -

2 35,449 36,1129 v.020]! 35,0919 -.6520 v.3250 4,6336 14,929
3 35,449 33,6832 . 0528 __il‘giég 1.7060 .853g 4,3864 ““17.gnnn _

4 34,6080 30,9836 «1087 31,0924 3,556 1.7578 4,089 20.9474
5 33,774y 08,3797 0162} 28,5328 5,243 2,626 3,789g 13.0503
6 32,9491 25,5898 2205 25,8103 7.1298 3.5649 3,494 16,9496
.1 32,1062 22,8888 .3725 23,1653 88,9499 _ 4.47p4 3,1968  2).4,78
8 31.2723 ° 2p.2857 .3296 205153 106569 5,3285 2,8965 19,3255
9 39,4384 47,5552 . 3865 17,9417 12,4967 6,2483 2:6000 18,7689
10 29,6044 4,898 4412 15,3392 14,2652 7.1326 2.3014 19.1046

oLt



PAYOUT OF INVESTMENTS

PROBLEM [DENTIFICAIION

_CYCLE COST EXAMPLE

JOTAL POWER COST WITH INPUT L 0AD FACTORS

Lt

8D ouTST QuUTST CASH BAND EARNINGS 8ONDS EQUITY PW oF
BeNDS EQUITY FLIW INTEREST ON STHGCK REBPAID RECOVERY CASH FLOW
| 60.48969 55,7949 20.07924 2.5566) 5,579p4 6,21068 5,73293 18.76572
2 54.22892 5u.05747 20.51278 2,29388 5.00875 6,8/084 6.34281 LZ 91679
3 47,3588 45,7155 18,4494 2.090325 4,3752 6,27493 79225 5429
Y. . | 8315 37,9229 13.68¢957 1223782 3.79229 4,22784 2262 |n.2
5 36,8553 34,0229 20.72379 1.55898 3.,40203 8,19665 14, 77605
6 28,65866 26,4545 g.9ig§& 1421226 2.6454, _6,30%1p 823;8 19.65542
7 22.34956 20.63037 10.63844 .94539 2.06304 3,9936, 3 6864 6.6564
8 18.35596 16,94596 8 94676 .77646 1.6944g 7.00747 6. 46844 9,28 ,44
] ||,64848 1y+47552 11.65943 48004 104755 5,27376 ¢,808p4 6.3476)
__L§.. .u7473 5,60744 12.49987 125236 .gon74 6.0/473 5,60744 6.35454
POWER COST,MILLS/KWHE 4,759860
TOTAL PRES WORTH OF CASH FLOWS AT INT RATE 9F 069996 116,23000 o
LBVELIZED TAXES AT INTEREST RATE OF 4069996 ) o
FEDERAL INCOME rAYX 2.493785
COME TAxX + 154255
STATE REVENUE TAX 14339735
. LoCAL PROPERTY jAX 2,293232 _




_FIXED _CHARGE CALCULATIONS —

PROBLEM IDENTIFICAIION

PRUBLEM 90| FJE. CYCLE COST EXAMPLE

CONSTANT INCOME

VARIABLE INCOME

“FIXED CHARGE RATE ON DEPRECTABLE CAPITA. . 19609892 JT9644693 T T
“FIXED CHARGE RATE ON NONDEPR CAPITAL < 15988945 < 16074315

TERM | LD*PLT 19.60989204 19.64469378 -
b oS i —
YERM ¢ PRES WOR1H AVERAGE EXPENSE 1152808774 115484667
LEVELIZED ANNUAL INCOME REQUIRED, MILLION § 33,43404346 33,49337794
_LEVELJZED POWER PRUDUCTJON, BILLION KWHR/YR 7.02414558 7.03663117

POWER" COST, MILLS AKWHE 4,75985982 4.75985982
_WE]GHTED AVERAGE INTEREST RATE RRA .06999600

MODIFIED AVERAGE INTEREST RATE RRV .05866876
_FIXED CWARGE RATE RATIO, R PRIME i.nn|77437 .
_AVERABE FUEL WORKING CAPITAL, MILLION § 12,3635(544 12.36351544

INTEREST RATE USED IN LEVELIZING .05866806 .06999600

44



|CASH EXPENSES BEFORE INGOME TAX L
PROMLEN IDENTIFIGAIION  FROBLEN 901 FUE. SYGLE 05T EXMWRLE L _

_USING CALCULATEDhCUNSTANT ANNUAL INCOME ] - __;_ - ___.V - L -
P eaNEt T | STATE  Lscw  NIERM  pReeeRTY _ UL | USREC oo Tt

UNITS ©OPER COST

REVEN

PRIPZRTY

REPLCMTS INSURNCE

"PRORATA

CINTEREST  DEDUCTHLE

7.446,
. 1.446y
7.446y

1,850y

1.8500
1.85qy

1.8100

6 6.9204 __ _1.7%0n4

6.7452

7
8. 6+5700 __
9 6.3948

. 602196

) .3374
13378,
}+3374¢

202708 1,8380p . }3.8374

13374

13374

1.770y
L1759 .

1.7300
7100

1. 3374
pe 8374
1.3374

43374

— _v.-.._s.ls_ﬂ.nk_.__p

,2906_—
22906
,2906

«3500
13500 _ .
-3500
23500 . .
+3500 .2906
«3500 «29p6
23500 . _.29p6_
3500 «2996
.+ 3500

10+3103
22906

22906

oo _.._22906

103103
103103

_ngnél7“_m_12&?2]3_“

.825)
9,5825

18,188
16,3636
14,5458

2,5566
243|144

2.6‘53“_

I'G‘Hz

19.9p%
gLngng 103017

_1e8ps2

38,4326
36,0523

33.6435
_31.002)

28.%383'“"

25.699|

T 9,3399

9,0973
818547

8.6121

7.2727 10351
5.4545 ,85/8

3.6364 544
1.8182 12940

23.0316
29:4559__
17.739%

_ 15.0882

€ll



CALCULATION OF_ 1

NCOME TAX. _

PROBLEM IDENTIFICATION ~~ PROBLEM 90| FJE_ CyCLE SOST EXAMPLE .
—USING CA CyYLATED CoNSTANT ANNVUAL INCOME — S, _—

_PD_ ToTal
SALES

DEDUCTBL

10TAL

o ). 83,434y

3. 33,4340

33,434y

08,4326
36,0523
53,6452
51,0021
28,4383

.STATE
INCOME

'00785

Y
Rt

_..T3TAL
DEDUCT3L

_wal15gu . 38,2826  _

35,2737

_.»s0U63 33,5389

28,5882

TAXABLE
INCOME

’205397

L. _=e2048

203590

FEDERAL

.v4,8486

4,8459

33,4340
.. 83,4340

33.434¢

33.434y

25,699

. 88,0316

20.4536
7,739,

«2320

—ed12]

5894

25093||
23,3437
20,843

705029

.. _lD.n%04
124591

4709 18,2098 _15.2242.

a omiNlnas
. ;

_TOTAL _ TO! CASH

INCOME STATE AND
(STATE). . _ . TAX . _ _ (FEDN)______tFED) _ _____ TAX LOCAL YAX .

-2,4243 __
-|,2698

=, 1024
141795

_2.,4229  3,7632 12,8267

3:.75)5
_5,0452
46,2955
.2.612)

. 4.7434
4,4948

4,247

4.9063
3.5254

_éjagii____ggmuolz_“__.wmn__...A“v”“

3
— 2

: ]

.0428
Sa4z

EXPENDS

. 14,2897

13,8455
_19.905%2 _
20.2864

17,1674

16,4389
- 2003392,

1 33.4349 +5.0882 5574 15,5396 17,7958 8,8977 7 22,5637 21.132g ) T

141



. PAYOUT Op INVESTMENTS.

PROBLEM IDENTIFICAIION _.PROBLEM 90| FJE_ SvyCLE COST EXAMPLE _ . .
USING CALCULATED CONSTANT ANNUAL INCOME .
PD_ euTsT _BuUTST  CASA ~ _BenD _EARNINSS BOWDS  EQUITY  PW OF
BONDS “eQUITY FLIW INTEREST 6N SToCK JEPALID RECOVERY "CASH FLOW
o 6. 43965 55,7949 19.14438 2.5566 5,57924 T8, 72455 5.2842, i7.892p1
@ ... 54471505 .  5y.50629 . . __19.5385, . 2.31445 .5.05p82 6,3°6)9 _ 5,8672> 17010949
3 48. 35886 44,63895 17.52888 2.04558 4,4639 5,75099 5,2893, 14.30895
4 42,6287/ 39,34964 13.44755 _ _  |.80329 3.93496 3,85294 3.55656 10.03043 _
5 38.77584 35.,793¢08 20.60732 1+64022 3,5793) 8.00165 7,386)4 14,6930
6 3g. 77419 . 28,400694 . 16,2565 1230175 AzJLa” .. b 3.1456 5.8196, ULN937
7 24.46962 22,5834 11.35286 1.935907 2,25873 4. '93 3.8683> 7q|8
.8 __ . 29,2789, 18.71899 . 16,9957 . .8578¢ 1.87199 . _.6,84745 .,9 3‘&!64. .
9 12.86¢86 11.87,56 13.02747 5440 1.18716 5 9, usz 5,49564 7.12423
A0 6495054 __6.41288 _ _ 14.30202 ... __ . .2%49q]. 46459 ,-“6,..9?05.{ . 64,9158 7769
POMER COST,MILLS/KNHE _ 4,759860 ~ e L -
. JOTAL PRES WORTH Or CASH FLOWS AT INT RATZ 9F 9996 116,23000 -~ .
_LEVELYZED TAXES AT INTEREST RATE OF .. 069996
FEDERAL INCOME 1AX 2.44p 92 ‘
__ STATE INCOME TAX 2180937 e R } . — e
STATE REVENUE TAX 1337362
...... LOCAL PROPERTY [(Ax _ I 2.293232 - o o




.-.—F1XED_.CHARGE RATE BREAKDOWNS ... . .. o, - — B .

" PROBLEM JDENTIFICAIION — ~ FROBLEM 901 FJE. EVEféhﬁﬁﬁ?mEiIﬁﬁLé”” o i T T T
TTFIXED CHARGE RATES BASED 6N INPUT L8AD FasTfORS ~— ~ ~—— — ——— /7 e
L DZPREC]ABLE NONDEPREC!ABLE . e

__AVERAGE INTEREST RATE  _  _  _.p?g00.- .. - ..e07000. . L

SINK FND DEPRECIATION .g7238 0

FEDERAL INCOME TAX 21983 04826 N ~

STATE INCOME 1AX .00121 00298

_ _.STATE REVENUE TAX = .._._.. .spn786 Y V. 1L 1 I B e
LOCAL ‘PROPERTY TAX .p1937 +03000
TATAL STATE AND LOC TAX N ...ap2844 __ ,0p3939 . O
INTERIM REPLACEMENTS ,00350 0

- ____PROPERTY INSURANCE e .2p025%0 .00250 . -

TeTAL OF ABOVE ITEMS . 19645 v 16014

-4
—
i
Q
»
-
»
ol
-4
[« ]
P

" FIXED CHARGE RATES BASED ON C(ONSTA

AVERAGE INTEREST RATE +07000 «07000

SINK FND DEPRECIATION 47238 0
FEDERAL INCOME TAX 01931 +04800

STATE INCOME TAX . e egat 1% . __e0n297 i
STATE REVENUE TAX .p0784 +0n639

LOCAL PROPERTY TAX . v01937 +03000

TOTAL STATE AND L6C TAX 0289 03936

INTERIM REPLACEMENTS e e .20 e
PROPERTY INSURANCE 00250 0025

TOYAL OF ABOVE ITEMS  .19610  _ . _.__..I%986 . ... B N

9Ll



__CASH ExPENSES BEFORE INCOME TAX . . __ - - [

PUEL CYCLE GOST aNiY

_ .0 PanER REACTOR STATE LICAL  INTERIM PROPERTY FUEL D&PREC BOND TOTAL
UNITS OPER COST REVEN PROPERTY REPLCMTS INSURNCE PRORATA INTERESY DEDUCTBLE
| 7.448¢ 0 +4930 12989 0 .0356 103103 0 13150 11,4479
2 7.4%460 0 14930 .298g a .0356 1023103 0 13004 11.4353
3 7,448 v 4930 298¢ 0 . 0356 l0-3l33 0 2574 11.3922
4 2,278 0 1484 02989 n_ +0356 10,0877 0 02369 11.1175
5 7.0956 0 4698 296 0 . 0356 9,825 0 12948 10.9213
[-) - 294 U .45‘2 12955 4] '0356 9.5825 0 01762 11.5435
8 _ 6.87g0 Q 24357 .295g a 10356 9,0973 0 41687 Jn.g325
9 6.3948 0 14234 12999 0 . 0356 86,8547 Q Y YAE] v,68q9
iQ §.2t96. 0 2418 ____4_2&0_ 0. « 0356 8,621 0 oojbs 9.39]3

LU



__CALCULATION OF INCHME TAX

PROBLEM IDENTIF

ICATION

PROBLEM 901 FJE. CYCLE COST EXAMPLE

FUEL CYCLE COST ONLY
PD ToTat TOTAL STATE TITAL TAXABLE FEDERAL TOTAL _ TO! CASH
SALES  DEDUCTBL INCOME  DEDUZT3L INCOME INCOME STATE AND EXPENDS
. (STATE) TAX _(FED) (FED) TAX LOCAL TAX
L 12,3258 41,447y L0263 11,4742 48516 ,4258 28154 L%.7967
2 12,3258 $1.4353 0267 11.462g .8638 439 8157 . 432
3 12,3258 $1.3922 .0280 11.4202 19056 . 4528 28170 _ _10.5754 __

4 1240358 #1.1175 .0275 114145 .8997 , 4453 .8350 13.9)59
5 Ly 7488 40,9213 1247 10,745 07998 3999 27905 5,416g
6 1144557 10.5485 10272 In.3757 .880p 4400 .78, 4 8,717g
? 111657 +0.2464 __+0278 10.274g 8918 14459 27702 12,5916
? Lg.5857. 9,6809 0271 9,708 8776 ,4388 17466 8,7709
) 192957 9,398 0271 9,4)99 .8767 L4384 . 7349 8.5289

8Ll



-RAYOUY OF INVESTMENTS ..

_PROBLEM [DENTIFICATION

PROBLEM 90| FJE. CYCLE COSTY EXAMPLE

_FUEL CYGLE COST ONLY

_PD QUTST ouTST CaS4  B@ND EARNINGS 8ONDS EQUITY PW OF
BONDS EQUITY FLIW INTEREST 6N STYOCK REPAID RECBVERY CASH FLOW
| 7.3996 6.8334p 1.55907 + 31300 .69334 , 29797 .27505 |- 46642
2 _7.10163 6,55535 2.91258 . 4 265553  1.p1745 .939)9 2.54398
3 6.234|7 5.61616 1.7304 .25936 .56 162 148435 . 44799 |.42887
4 5.59983 5.16997 1,880 123687 25169 = ,,36962 ~1,20427 -1.43435
5 6.96945 6,43334 6,.32976 12948 164333 2,80364 2.587938 4.513)2
6 4.1658, 3,84536 2.7387, 21762 .38454 Le 13294 1. 04542 1.82496
7 3.03326 2.79994 *1.42593 . 1283 , 27999 -,9538 b1 Y -.868)2
8 3.98776 3,68;37 4,95438 168645 , 36804 ,__g,gnzeg z.azgss 2.88969
9 I'+68449 |.55483 1.81475 07125 . 15548 82577 . 76225 9873
[ 183863 79258 1.75679 103632 07926 ,85863 L7988 .898 8
POWER COST,MILLS/KWHE 1.655358
TO0TAL PRES WORTH OF CASH FLOWS AT INT RATZ oF ,06999¢6 14,23000
LEVELIZED TAXES AT INTEREST RATE OF 1069996
FEDERAL INCOME iAX .432838 - oy T
STATE INCOME TAX 73
STATE REVENUE TAX 1465926

__LOCAL PRBPERTY 1AX

2295984

6Ll



CASH ExPENSES BEFOwE INCOME TAX . S

PROBLEM JDENTIFICAIIQN PROBLEM 90| FJE. CYCLE COST EXAMPLE

PLANT CAPITAL COMPONENT ONLY

PD P@WER REACTOR STATE LI9CAL INTERIM PROPERTY FUEL ~ DEPREC BOND TOTAL

UNITS OPER COST REVEN PRIPERTY REPLCMTS INSURNCE PRORATA INTEREST DEDUCTBLE
I 7.446y 0 .835 3,2000 +3500 +2500 0 18,188 201996 25.9129 :
2 7.4469 I .83,5 . 2.98pg . _.35pp .2500 0 16,3636 199%,3 22,6255 ‘
3 7446y 0 ,83)5 245609 +3500 +2500 0 14.5455 17036 29.2406 :
_ 4 ’L27ﬂe 1] 8119 Z.PQng ;. <3500 _ '2500 0 |20727_L 1o 4 06___.4, | 08388 :
5 7.p956 0 7924 1:9200 «3500 +2500 0 '3'939' 102253 15.445
6 £:9204 2 7728 1.5009 _+3500 .2500 0 0909 19957 13.05%4
7 T 6.7452 i 17532 1.280p «3500 +2500 0 7.2727 27767 10.6827
8  6.87g0 . 0 7337 29609 43500 12500 0 85,4545 = ,567) 8.3,53 . |
9 6.3948 U 714 «5400 3500 .2500 o 3.6364 3674 5.9579
1 6,2196 O _+6945  ,32p_ _ .350p _ __ .25g0 0 1.8482 01782 3.6109 ‘

14



CALCULATION OF INCUME TAX

PROBLEM [DENTIFICATIGN _PROBLEM 90| FJE. CyCLE COST EXAMPLE , N
_PLANT CApITAL COMPONENT ONLY — -
PD ___TeTaL. _ 1OTAL __STATE T3ITaL  TAXABLE  FEDERAL ___ TOTAL  YO! CASH -
SALES  DEDUCTBL INCOME  DEDUZT3L INCOME INCOME STATE AND EXPENDS
_(SIAIE) TAX __  (FEQ) . (FEp)_ _ . _TAX__LOCAL YAX . ____ . ___ . _
..... 1. _ 2p» 7876 25,0129 _ee|268 24,3862 _'_41.3_986 -2.0493 3,9047 _R.455¢ - - -
2 207876 22.6255 ..055) 22,5703 ~1.7828 v.89)4 3.6564 3.365¢
.3 . 20.7876  c0.2406...  _.0164 204257 ... ..5308. . ._ _.2653 3,479 4.2732 . .
¢ 2g.2984 17,8488 .0738 17,926 2.3858 101929 3,1257 4,986
S 19.80938_ __ 15.445y . .«1399 .. 13.3739. . _ . 4.2334 2.1167 248433 5,56 — _
é 19.32p2 18,0594 .|B?3 13,2472 6.973p 3.0365 2.5606 6.197)
1 1848311 :0.682/. «2445_ . p.7272 749039 ... 3.952¢ 2.2?97_,, 6,8297 e ] )
8 18.342¢ 8,3,54 . 3008 3,615 9.7258 4.8629 149945 7.4574
9 _17.8528  5,9579 .« 3568 $.3147. 11538y . 8,769, 47|40 8.08pp B I
1o 17,3637 3.610Y 4126 4.0235 1343403 8.67q) 1427 8.6973 S



PAYOUT B¢ INVESTMENIS e

PROBLEM IDENTIFICAIION FROBLEM 90| FJE_ CYCLE COST EXAMPLE = _ o ~ L e
PLANT CAPITAL COMPUNENT ONLY . o _ e
PD guTST auTsT __CAS4 . BOND  ___EARNINGS 8ONDS EQUITY Pu of

EQUITY TELOW

INTEREST

o'N STOCK

REPALD

~ RECOVERY TCASH FLOW

I 52.00000 48.000080 18.332)2 2.19969p Boo 5,8929) 5,4396, 17,3288
2 .. _46.iu7p9. . _%2,56439 . 17,42258 1.951L_:s_~,< 4 g. 6u_ 42..362_4__5_____ _5,38373  15.21767
3 4p.27466 37,1766 16.51436 362 T 3.7,766 70840 5,3246% 13.48,979
A 34,5626  3,,85,93 15,3798 . .Lg4g96.1.__.,.. _ . 3.185)9 5.5822 5_u5z°u___ . 11.73335
5 28,924p6 26,6993 14,2493 122349 2,6699, 5, 365_ |8.|5974
6 23.5390y _  2,.72830 ____13.12329_____ .9957q _ __ 2.17283 5117637 780 174466
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POWER COST,MJLLS/KWHE 2.791775 L
TOTAL PRES WORTH OF CASH FLOWS AT INT RATZ 9F 069996 100,00000
LEVELIZED TAXES AT INTEREST RATE OF _ 2069996 e N .
FEDERAL INCOME TAX 10962763
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STATE REVENUE TAX ,788788
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CASh EXPENSES BEFORE INCOME TAX _

PROUBLEM [UENTIFICAIIQON _PROBLEM 90| FJE. CYCLE COST EXAMPLE .
NONFUEL WORKING CArITAL COMPINENT ONLY e
PD PQWER  REACTOR STATE _  _LIcaL INTERIM  PROPERTY _ FUEL DEPREC ~~ BOND  TOTAL
UNITS O©OPER COST REVEN  PRYPZRTY  REPLCMTS  INSURNCE PRORATA INTEREST  DEDUCTBLE
| 7.446y " «0136 +260p n <0050 0 0 10440 . 1225
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10.. .._ 6.2196 . T A _.a3600p 0 ...+ 0050 a 0. _ep4s6 1200
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_CALCULATION OFE_INCOME. TAX .

_PROBLEM JUENTIFICAIION = PROBLEM 90| FJE. CyCLE COST EXAMPLE R - _ e
_NONFUEL WORKING CAPITAL COMPONENT ONLY .. e - -
PD___ TeTaL  TOTAL  STATE  789TaL  TAXABLE  FEDERAL  TOTAL 70 CASH e
SALES  DEDUCTBL INCOME  DEDUZTSL INCOME INCOME STATE AND EXPENDS
- (SIATE) , TAX __ _ _(TED) (FED) TAX _ LOCAL TAX
e l_._.__23389 _ _ ,1225 0063 _.12%p.. ...2099 . __.1049 __ _ _.08p0. eA®00.
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__PAYOUT Of INVESTMENTS

PROBLEM IDENTIFICATION

___PROBLEM 90| FJE._ ¢

NONFUEL WORKING CAPITAL COMPONENT ONLY
__PD . __@uTST gyTSsT CAS4 ___BaNnD EARNINGS _ BenDS  EQUITY  PW OF
BONUS EQUITY FLIW INTEREST ON STOCK REPALD RECBVERY CASH FLOW
- —-T.ags3n  .gsars  .iamsy  .p438g 09557 _ .0u492 00434 13000
§ 10095043 9511 . 14872 00435 109512 01221 + 0048 12140
4 102522 194636 . 184390 204337 09464 2 0U3%9 L0033 . 11054
5 1e02163 94305 NETER . 04322 .09439 00186 00472 -uguh
. 6 leg 1977 29433 . 13735 lg4§|4 .[L"l3 (ﬂﬁﬂ_ﬂ_‘_ T N | ) 4 ol .53
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___POWER COST,MILLS/KWHE . 045517 R e
__TOTAL PRES WORTH Or CASH FLOWS AT INT RATE 39F  ,069996 2.00000 o e
LEVEL1ZED TAXES AT INTEREST RATE OF 1069996 i
FEDERAL INCOME TAX 1096513
_ _ _STATE INCOME TAA_ . ___ . ..08%970 S el
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o __LaCAL PROPERTY [AX _ 2060000 N — . S
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CASH EXPENSES BEFORE INCAME TAX . . . .

PROBLEM IDENTIFICATION __PROBLEM 90| FJE. CYCLE COST EXAMPLE

GPERATING AND MAINIENANCE COST ONLY

_PD PaWER REACTOR STATE LICAL __ INTERIM _ PROPERTY _ FUEL DEPREC BUND TeTAL
UNITS OPER CoOST REVEN  PROPZRTY REPLCMTS  INSURNCE PRORATA INTEREST  DEDUCTBLE
7.4460 1.850¢ 0796 0 0 0 1.9296
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CALCULATION OF INCOME TAX

PROBLEM [DENTIFICATION

PROBLEM 90| FJE. CYCLE COSY EXAMPLE

@PERATING AND MAINTENANCE COST ONLY
PD ToTAL  (OTAL STATE TITAL TAXABLE FEDERAL TOTAL YO! CASH
SALES  DEDUCTBL INC6ME  DEOUZTSL INCOME INCOME STATE AND EXPENDS
(SIATE) TAX (FED) (FED) TAX LOCAL TAX
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6 } +8492 1.86)2 =.000% 1.3608 =~epl 16 . 0058 v 0736 1.8878
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PAYOUT OF INVESTMENTS.. .
PROBLEM [DENTIFICA/1ON PROBLEM 90| FJE. CyCLE COSY ExAMPLE - e
GPERATING AND HAN(ENANGE COST oMLY - o
st st sy sow e sows Ty euer
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PRABLEM JDENTIFICATION . _PROBLEM 901 “UF_ CYCLE CAST EXAMPLE .

COST SUMMARY, MILLS/KWHR(E) _

FUEL CYCLE CoST “ 1.6554 - .

PLANT _CAPITAL COMPONENT ____ . . __ . .2.,2918 _ [ N e

NONFUEL WORKING CAPITAL COMP3INENT .0455
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APPENDIX C

C-1. Fixed Charge Rates and Fixed Charge
Rate Breakdowns (Proportional Case)

This appendix gives the results of several problems run, using
POWERCO-50, for the purpose of determining fixed charge rates and their
component breakdowns under various conditions. Only the proportional
case was studied here.

Figure C-1 shows the values of LD and LN plotted against the modified
average interest rate, ivs’ using sum-of -the -years'-digits tax deprecia-
tion., Equations (L4.5) and (4.6) were used to calculate the fixed charge
rates, Figure C-2 shows the same plots using straight-line tax deprecia-
tion,

Tax constants used in these calculations were as follows:

Federal income tax 0.50
State income tax 0.03
State revenue tax 0.0L
Local property tax 0.032
Interim replacements 0.0035
Property insurance 0.0025

The curves in Figs., C-1 and C-2 illustrate the well-known fact that
the fixed charge rate on nondepreciable capital can exceed the rate on
depreciable capital. That is, the tax deductions due to depreciation
allowances, on a present-worth basis, can more than offset the cost of
depreciation itself. Table C-1 presents component breakdowns of some of
the fixed charge rates shown in Fig. C-1 under certain specified condi-
tions. For a given project life and a given set of tax constants, the
fixed charge rates depend only on ivs; but the breakdown by components
depends on the relative interest rates used for bonds and equity. This
can be seen by comparing the results of Problems 17 and 18. These
problems used the same value of ivs’ and hence had the same fixed charge
rates. The breakdowns, however, are different, because the bond and equity
interest rates are different in the two cases.
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Table C-2 shows fixed charge rate breakdowns for project lifetimes
of 20, 30, and LO years, all other conditions being constant. The fixed
charge rate on nondepreciable capital, and its breakdown, do not change
with project life. The fixed charge rate on depreciable capital decreases
as project life increases; the tax component, however, increases.

Problems 15 through 20 were run in a total time of 68 seconds on a
CDC 160Lh-A computer. They were run at a constant plant capacity factor of
1.00, but any constant capacity factor would give the same result.

Tables C-3 and C-L show examples illustrating the difference between
constant-income and variable-income fixed charge rates when the plant is

operated at variable capacity factor.
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Fig. C-1. Fixed Charge Rates on Depreciable and Nondepreciable
Capital. Sum-of-years'-digits tax depreciation; constant load factor.



FIXED CHARGE RATE

133

ORNL DWG 69-494I

0.30 T I T T T

0.28 - / /
: Qﬁ /

- N
0.24 &

0.22 ‘\QQ' .
| 4

0.20 -

0.18 |
DEPRECIABLE /
I0-YEAR

016~ | Ire N

0.12

|
o
1

0.10 20 —

|

0.08 -

0.06 40/

L~
0.04 —/ _

0.02 .

o 1 1 1 1 1
o 0.02 0.04 0.06 0.08 0.10 0.12

MODIFIED AVERAGE INTEREST RATE, i,

Fig. C-2. Fixed Charge Rates on Depreciable and Nondepreciable
Capital. Straight-line tax depreciation; constant load factor.



134

Table C-1. Fixed Charge Rate Breakdowns for
Various Interest Rates®

(Constant Annual Load Factor)

Problem Problem Problem Problem
16 15 17 18
Return on equity 0.0800 0.1000 0.1200 0.1000
Bond interest rate 0.0423 0.0423 0.0423 0.0804
Average cost of money, i 0.060L 0.0700 0.0796 0.0898
Modified interest rate, lyg 0.0491 0.0587 0.0683 0.0683
Depreciable Capital
Cost of money 0.0604 0.0700 0.0796 0.0898
Depreciation 0.0126 0.0106 0.0089 0.0074
Federal income tax 0.0148 0.0204 0.0265 0.0178
State income tax 0,0009 0.0013 0.0016 0.0011
State revenue tax 0.0048 0,005 0.0060 0.0060
Local property tax 0.0210 0.0216 0,0222 0.0227
Interim replacements 0.0035 0.0035 0.0035 0.0035
Property insurance 0.0025 0.,0025 0.0025 0.0025
Total 0.1204 0.1353 0.1508 0.1508
Nondepreciable Capital
Cost of money 0.060L 0.0700 0.0796 0.0898
Federal income tax 0.038L 0.0480 0.0576 0.0480
State income tax 0.0024 0.0030 0.0036 0.0030
State revenue tax 0.0056 0.006L 0.0072 0.0072
Local property tax 0.0300 0.0300 0.0300 0.0300
Property insurance 0.0025 0.0025 0.0025 0.0025
Total 0.1393 0.1599 0.1805 0.1805

aProportional case, 30-year life, sum-of-years'-digits tax depreciation.
federal income, 50%; state income,

Bonds, 52%; equity, L8%.

3%; state revenue, L%; local property, 3.2%.

Tax rates:

0.35%; property insurance, 0.25%.

Interim replacements,
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Different Project Lifetimes?®
(Constant Annual Load Factor)

Fixed Charge Rate Breakdowns for

Problem Problem Problem
20 15 19
Return on equity 0.1000 0.1000 0.1000
Bond interest rate 0.0423 0.0423 0.0423
Average cost of money, i 0.0700 0.0700 0.0700
Modified interest rate, %VS 0.0587 0.0587 0.0587
Depreciable Capital
Cost of money 0.0700 0.0700 0.0700
Depreciation 0.024L 0.0106 0.0050
Federal income tax 0.0192 0.020L 0.0219
State income tax 0.0012 0.0013 0.001L
State revenue tax 0.0059 0,005 0.0053
Local property tax 0.0203 0.0216 0.0229
Interim replacements 0.0035 0.0035 0.,0035
Property insurance 0.0025 0.0025 0.0025
Total 0.1470 0.1353 0.1325
Nondepreciable Capital
Cost of money 0.0700 0.0700 0.0700
Federal income tax 0.0L80 0.0L80 0.0L80
State income tax 0,0030 0.0030 0.,0030
State revenue tax 0.006L 0.006l 0.006L
Local property tax 0.0300 0.0300 0.0300
Property insurance 0.0025 0.0025 0.0025
Total 0.1599 0.1599 0.1599

aProportional case, sum-of-years'-digits tax depreciation. Bonds, 52%;
equity, U8%. Tax rates, interim replacements, and property insurance
are same as in Table C-1. Project lifetimes are as follows: Problem 20,

20 years; Problem 15, 30 years;

Problem 19, LO years.



136

Table C-3. Studies of Fixed Charge Rates With Variable Load Factors?

Plant Load Factors: 1.00 Case A 1.00 Case B
0.50 0.50
0.00 e 0.00
0] 10 20 30 0 10 20 30
e e e e Time , years _____________° Time, years ____

Fixed Charge Rate Based

Fixed Charge Rate on Variable Load Factor

Based on Constant

Load FactorP Case A Case B
Depreciable Capital
Cost of money 0.0700 0.0700 0.0700
Depreciation 0.0106 0.0106 0.0106
Federal income tax 0.020L 0.0218 0.0182
State income tax 0,0013 0.001L 0.0011
State revenue tax 0.005L 0.0055 0.0053
Local property tax 0.0216 0.0216 0.0216
Interim replacements 0.0035 0.0035 0.0035
Property insurance 0.0025 0.0025 0.0025
Total 0.1353 0.1369 0.1328
Nondepreciable Capital
Cost of money 0.0700 0.0700 0.0700
Federal income tax 0.0480 0.0L97 0.0L455
State income tax 0.0030 0.0031 0.0028
State revenue tax 0.006L 0.0065 0.0063
Local property tax 0.0300 0.0300 0.0300
Property insurance 0,0025 0.,0025 0.0025
Total 0.1599 0.1618 0.157

a

Proportional case, 30-year life, sum-of-years'-digits tax depreciation.
Bonds, 52% at L.23% interest; equity, L8% at 10.0% return. Tax rates:
federal income, 50%; state income, 3%; state revenue, L%; local property,
3.2% (depreciable) and 3.0% (nondepreciable).

b
The load factor may have any value, provided it is constant. The column
is taken from Problem 15.
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Studies of Fixed Charge Rates With

Variable Load Factors (Continued)?

Plant Load Factors:

Case C
1.00
S years
0.50
0.00
0O 5 10 15

Case D Case E
1.00 = 1.00 ‘\\
\\\\ .
2 years 4 years
0.50
0,20
0.00 0.00
0 5 10 15 0O 5 10 15

Fixed Charge Rate Based on
Variable Load Factor

Fixed Charge Rate
Based on Constant

Load Factor Case C Case D Case E
Depreciable Capital
Cost of money 0.1270 0.1270 0.1270 0.1270
Depreciation 0.025 0.025L 0.025L 0.0254
Federal income tax 0.0569 0.0557 0.0561 0.0549
State income tax 0.0035 0.003L 0.0035 0.003L
State revenue tax 0.0000 0.0000 0.0000 0.0000
Local property tax 0.0216 0.0216 0.0216 0.0216
Interim replacements 0.0035 0.,0035 0.0035 0.0035
Property insurance 0.0025 0.0025 0.0025 0.0025
Total 0.240L 0.239N 0.2396 0.2383
Nondepreciable Capital
Cost of money 0.1270 0.1270 0.1270 0.1270
Federal income tax 0.1120 0.1107 0.1112 0.1100
State income tax 0.0069 0.0068 0.0069 0.0068
State revenue tax 0.0000 0.0000 0.0000 0.0000
Local property tax 0.0300 0.0300 0.0300 0.0300
Property insurance 0.0025 0.0025 0.0025 0.0025
Total 0.278L 0.2770 0.2776 0.2763

a
Proportional case, 15-year life, sum-of-years'-digits tax depreciation.

Bonds, 30% at 5.0% interest; equity, 70% at 16.0% return after taxes.

rates:

property, 3.2% (depreciable) and 3.0% (nondepreciable).

ments, 0.35%; property insurance, 0.25%.

Tax

federal income, 50%; state income, 3%; state revenue, 0%; local

Interim replace-
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APPENDIX D

D-1. Breakdown of Fixed Charge Rate on Depreciable
Capital in the Proportional Case

Suppose, in the proportional case, that the initial plant investment
is one dollar, and that there are no other investments or expenditures
except taxes, interim replacements, and property insurance. Under these
conditions, the expressions for S, [Eq. (4.L)] and Ly [Eq. (4.5)] are
equivalent, and the constant annual income, SC, is equal to the fixed

charge rate, L (This fact is, of course, obvious from the definitions

of these terms?) Assume now that the constant income case is thg one

under consideration, so that the same annual income, Sc, is received each
year, For this case, the following levelized annual quantities are defined,
where the levelizing is done by taking the present-worthed average at the
interest rate ia:

L, = levelized amount required to recover the investment and pay the

1
return on investment,

=
]

levelized federal income tax,

Lj = levelized state income tax,

Lh = levelized state revenue tax,

L5 = levelized local property tax,
L6 = levelized interim replacements,
L7 = levelized property insurance.

Proof will now be given that the sum of these L's is equal to the
fixed charge rate, LD. Additional subscripts on the L's are used to denote
the year; for example, L2,n will represent the federal income tax paid in
year n, etc. Omitting the capital investment itself, the total cash
expenditure in year n will be denoted by Eﬁ. Then

EA =L + L + L + L + L

2,n " “3,n " “lL,n S,n +Lo, - (D.1)

6,n 7,n

The L1,n term is omitted here because it represents capital recovery and is
not a cash expenditure.

It was shown on pages L46-50 of ORNL-39LL that the total present worth
of the cash incomes is equal to the total present worth of the initial

investment and other cash expenditures:
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)P S =V + )P E’, (D.2)

n,a c ) n,an
which leads to

K i =
Sc (m,la) Vp ¥ ZPn:a[Lzsn ¥ L3,n ¥ L)-I-,n ¥ L5,n ¥ L63n ¥ L75n] (0.3)

and, therefore,

v P L P L P L P L
_ p . E n,a 2,n 2 n,a 3,n . Z n,al,n Z n,a 5,n
c K(m,ia7 K(m,ia) K(m,i_) K(m,i_) K(m,1i,)

S

ZPn,aL6Jn Z\’Pn,aLL7Ln

K(m,i,_) = K(mi) ° (D.L)

L1 , which is the levelized income required to retire an investment, Vp’
at the interest rate, ia’ is obtained by multiplying Vp by the "capital

recovery factor" 1/K(m,ia):

v

L1 = HH,‘%; . (D.5)

(This well-known economic relationship can be deduced from pages L6-50 of
ORNL-394);.) The first term on the right-hand side of Eq. (D.L4) can,
therefore, be replaced by L1 . The remaining terms can be recognized as
present-worthed averages of the annual L's, and can thus be replaced by

L2, L3, etc. The result is:
Sc=L1+L2+L3+LL;+L5+L6+L75 (D.6)

and, since SC = LD,

L. =1L +L2+L (D.7)

D 1 +L)4+L5+L6+L

3 7’

which completes the proof,
Use can also be made of the identity
i
i+ 2 . (D.8)
(1 +i) -1

1
sz,ia5
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The first term of the fixed charge rate breakdown can thus be represented
as the sum of the weighted-average cost of money and the sinking fund
depreciation factor at this same interest rate.

The case of variable annual income will now be considered. The
definition of LD was based on the assumption that, if the annual income
is variable, a corresponding constant annual income case having the same

power cost can be defined. The relationship between these cases was given

by Eq. (L.1):
Z;Pn,vssc B Z_:Pn,vssn ) (L.1)

Since LD and Sc are equal under the conditions used in this section, it
follows that

.
LP S )P _§
L = n,vsn _ n,vs'n
D7y K(m,1,_)
n,vs

(D.9)

The numerator of this expression can be evaluated by recalling that, when
the interest rate ivs is used, the present worth of the incomes is equal
to the present worth of the pseudo cash expenditures. Therefore,

YP S =V + )P _E, (D.10)

n,vs n p n,vs n

where El’_'1 represents the pseudo expenditures for taxes and other capital-
related items. Combining (D.9) and (D.10), and noting that Vp = 1 under

the conditions assumed,

Z Pn ,VSE:I

1
L. = - + - . (D.11)
D K(m, lvs) m,lvs)

As before, the capital recovery factor can be shown in conventional form as
the sum of two terms:

i

VS

.\
(1 + lvs) -1

1 .
KZm i) v,
’“vs s

Equation (D.11) may, therefore, be interpreted as follows: For the

variable annual income case, there is a corresponding constant annual
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income case, for which LD is defined. This value of LD will be equal to
the sum of the interest rate ivs’ the sinking fund depreciation factor at
the rate ivs’ and the present-worthed average pseudo expenditures for
capital-related items. The latter expenditures can be taken either from
the constant or the variable income case; the rate iVs is used for present-

worth calculations.

D-2. Breakdown of the Variable Income
Fixed Charge Rate, Lﬁ, in the Proportional Case

Lﬁ was defined in such a manner that, if the only investment is an

original plant investment of one dollar, then

Ly = —2.an (D.12)

Z:Pn,a

The present-worth criterion for this case is:
- ’
an’asn Vp + ZPn,aEn . (D.13)

In comparing Egs. (D.2) and (D.13), it should be remembered that the values
of Eé will be different; that is, the annual expenses in the variable load
factor case will not be identical to those in the corresponding constant

load factor case. Combining (D.12) and (D.13), and setting Vp = 1, yields:

1 )P E

v _ n,a n .
Lp K(m,1i_) ¥ K(m,1) (D.1L)

Lﬁ will thus be equal to the sum of the levelized payments for capital

recovery and other capital-related items.

D-3. Breakdown of the Fixed Charge Rate
on Nondepreciable Capital

Using a nondepreciable capital investment of one dollar, it can be
shown that the fixed charge rate, LN’ is equal to the sum of the cost of
money , ia’ and the levelized nondepreciable-capital -related expenses, in

the constant load factor case. It can also be shown that Lﬁ is equal to
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the sum of ia and the levelized nondepreciable-capital-related expenses,
in either the constant or the variable income case. Levelizing is
assumed to be dane at the interest rate ia. The methods used in these
proofs are the same as those used in Sects. D-1 and D-2 of Appendix D and,
for that reason, will not be repeated here.
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NOMENCLATURE

Annual Quantities, for Year n

1]

total cash expenses including income tax

bond interest

capital investment outstanding at start of year
depreciation allowance for tax purposes

total deductible expense for tax purposes

deductible fuel expense for tax purposes

total cash expenses actually paid, excluding income tax
total cash expenses actually paid, exclusive of federal
and state income taxes, state revenue tax, local property
tax, interim replacements, and property insurance

fuel expense charged to project as an operating cost in
the fixed charge rate method

cash expense for property insurance

annual equivalent expense for interim replacements
actual fuel expenses paid in cash

taxable income for state income tax calculation

taxable income

present -worth factor using interest rate ia

(1 +i)™

present-worth factor using interest rate ie

(1+3i)7"

present-worth factor using interest rate iv

(1 +i)™

P = present-worth factor using interest rate ivs

. \-n
=0+ lvs)

Qn = reduction of bond principal
R = cash flow (cash income minus cash expenditures)
Sn = total income from sales
T = state income tax
a,n
T = state gross revenues tax
b,n
TC n local property tax on plant investment
5
Td n - local property tax on core investment
2
T = income tax
n
Tp n - local property tax on nonfuel working capital
2
Tt,n = sum of Ta,n’ Tb,n’ Tc,n’ Td,n’ Tp,n’ Ii,n’ and Ir,n
Xn = cash operating expenses = Gh - Jn
Zn = kilowatt-hours of electricity sold

Notes: 1. All interest rates are on the after-tax basis.
2. All money quantities are in millions of dollars,



NOMENCLATURE (Continued)

Non-Annual Quantities

1}

fraction of investment in bonds
fraction of initial core value for property tax purposes
fraction of original plant value remaining at start of
year n, in the straight-line depreciation method
total fuel expense over life of project
pro rata fuel expense per kilowatt-hour
average interest rate (proportional case)
interest rate on bonds
interest rate (earning rate) on equity
average interest rate in the fixed bond repayment case
modified average interest rate
modified weighted-average interest rate
(1 - b)ie + (1 - km)bib
interim replacements constant
property insurance constant
(- ks)(kvfc * kb)
(1 - ks)(kb + kp)
1-0 -x)0 - k)
-
1+ (- kt)kcz-’Pn,vs
(1 - ks)(kvfn + k)

-
R A (1 -kt)deP

Ko * Ky

n,vs

1hh

1 -0 -ks)(1 - k)

property tax rate on nonfuel working capital
state gross revenues tax rate

state income tax rate

federal income tax rate

1-b+ (1 -k) SRy ko

property tax rate on plant

]

(1 -k - k)
b+ (1 - kt)kCEPn,e
a - kt)ZPn,vskg

1 -b-P _+(1 - kt)dePn’e

b

1

1

+

series present-worth factor for m years at

interest rate i

fixed charge rate on depreciable capital
variable-income fixed charge rate on depreciable
capital

fixed charge rate on nondepreciable capital
éariable-income fixed charge rate on nondepreciable
capital

economic life of project, years

present-worth factor, (1 + ie)-m

present-worth factor, (1 + iv)-m
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NOMENCLATURE (Continued)

Non-Annual Quantities (Continued)

RI

ratio of levelized load factor at interest rate ia to
levelized load factor at interest rate i

present -worthed average annual sales income, using interest

rate i

a
constant annual income required
depreciable life, years
power cost, mills/kwhr
sum of V and V

o p

initial fuel investment
plant investment (depreciable investment)
average fuel working capital
nonfuel working capital investment

total kilowatt-hours of electricity sold during project life

Notes: 1. All interest rates are on the after-tax basis.

2. All money quantities are in millions of dollars.



1.

16

REFERENCES

R. Salmon, A Procedure and a Computer Code (POWERCO) for Calculating
the Cost of Electricity Produced by Nuclear Power Stations, ORNL-39LlL
(June 1966).

M. W. Rosenthal et al., A Comparative Evaluation of Advanced Converters,
ORNL-3686 (August 196l).

P. R. Kasten et al., An Evaluation of Heavy-Water-Moderated Organic-
Cooled Reactors, ORNL-3921 (January 1967).

Costs of Nuclear Power, USAEC Report TID-8531 (Rev.) (January 1961).
State Tax Handbook, Commerce Clearing House, Inc., Chicago, Illinois,
1965.

J. H. Nail, PACTOLUS: A Code for Computing Nuclear Power Costs.

Part 1: User's Manual, BNWL-429 (June 1967).

E. O. Smith, "Nuclear Fuel Cost Analysis with NUFCO," presented at
the Winter Annual Meeting of the ASME, November 12-17, 1967,
Pittsburgh, Pennsylvania,

Reactor Fuel Cycle Costs for Nuclear Power Evaluation, USAEC Report
WASH-1099 (to be published).




1hT

ORNL-4116
UC-80 — Reactor Technology

INTERNAL DISTRIBUTION

1. Biology Library T3. A, L. Lotts
2-4, Central Research Library T4. H. G. MacPherson
5-6. ORNL — Y-12 Technical Library T75. J. R. McWherter
Document Reference Section 76. J. W, Michel
T7-41. Laboratory Records Department T77. E. L. Nicholson

42. Laboratory Records, ORNL R.C. 78. J. P. Nichols

43. T. D. Anderson 79. F. L. Parker

L4, E. D. Arnold 80. J. J. Perona

45. S. E. Beall 81. A. M. Perry

46, M. J. Bell 82. J. W. Prados

47. L. L. Bennett 83. R. B. Pratt

48, R. E. Blanco 84. J. T. Roberts

49, J. 0. Blomeke 85. J. B. Ruch

50. H. I. Bower 86-135. R. Salmon

51. R. S. Carlsmith 136. L. B. Shappert

52. W. L. Carter 137. M. J. Skinner

53. M. M. Chiles 138. W. G. Stockdale

54, Carol Crabtree 139. J. C. Suddath

55. F. L. Culler 140. D. A. Sundberg

56. W. Davis, Jr. 141. W. E. Thompson

57. R. S. Dillon 142. D. B. Trauger

58. D. E. Ferguson 143. W. E. Unger

59. E. H. Gift 144, D. R. Vondy

60. H. E. Goeller 145, T. N. Washburn

61. F. E. Harrington 146. C. D. Watson

62. R. F. Hibbs 147. S. C. Weaver

63. J. M. Holmes 148. A. M. Weinberg

6L4. S. C. Jacobs 149, W. C. Yee

65. J. E. Jones 150. Gale Young

66. W. H. Jordan 151. O. L. Culberson (consultant)
67. Lincoln Jung 152. P. H. Emmett (consultant)
68. S. I. Kaplan 153. J. J. Katz (consultant)
69. P. R. Kasten 154, J. L. Margrave (consultant)
70. 0. H. Klepper 155. E. A. Mason (consultant)
71. J. A. Lane 156. R. B. Richards (consultant)
72. D. B. Lloyd

EXTERNAL DISTRIBUTION

157. G. M. Anderson, AEC, Washington, D.C.

G
158. W. H, McVey, AEC, Washington, D.C.
159. M. K. Ray, AEC, Washington, D.C.

160. H. Schneider, AEC, Washington, D.C.
161. G. Strauch, AEC, Washington, D.C.
162. M. J. Whitman, AEC, Washington, D.C.
163. J. M. Williams, AEC, Washington, D.C.



148

D, Wolsko, Argonne National Laboratory, Argonne, Illinois

. Aronchick, Bechtel Corp., Vernon, California

. A. Anderson, Westinghouse Electric Corp., Philadelphia, Pennsylvania

176. W. C. Astley, Philadelphia Electric Co., Philadelphia, Pennsylvania

177. W. B. Behnke, Commonwealth Edison Co., Chicago, Illinois

178. Manson Benedict, Massachusetts Institute of Technology, Cambridge,
Massachusetts

164. J. D. Cleary, Los Alamos Scientific Laboratory, Los Alamos, N.M.
165. D. E. Deonigi, Pacific Northwest Laboratory, Richland, Washington
166. E. A. Eschbach, Pacific Northwest Laboratory, Richland, Washington
167. J. C. Fox, Pacific Northwest Laboratory, Richland, Washington
168. K. A. Hub, Argonne National Laboratory, Argonne, Illinois
169. M. Levenson, Argonne National Laboratory, Argonne, Illinois
170. W. J. Mecham, Argonne National Laboratory, Argonne, Illinois
171. C. J. Raseman, Brookhaven National Laboratory, Upton, L.I., N.Y,
172. R. C. Vogel, Argonne National Laboratory, Argonne, Illinois

T

M

C.

179. J. M, Booth, Ebasco Services, Inc., New York, N.Y.

180. P. B. deCamargo, Instituto de Energia Atomica, Sao Paulo, Brazil

181. R. J. Coe, Yankee Atomic Electric Co., Boston, Massachusetts

182. G. R. Corey, Commonwealth Edison Co., Chicago, Illinois

183. J. Dietrich, Combustion Engineering, Windsor, Connecticut

184, G. H. Dyer, Bechtel Corp., San Francisco, California

185. L. Geller, S. M. Stoller Associates, New York, N.Y.

186. J. E. Gilleland, Tennessee Valley Authority, Chattanooga, Tennessee

187. S. Golan, Atomics International, Canoga Park, California

188. W. C. Gumprich, Babcock and Wilcox, Lynchburg, Virginia

189. R. E. Hoskins, Tennessee Valley Authority, Chattanooga, Tennessee

190. S. Jaye, Gulf General Atomic, San Diego, California

191, L. Joseph, S. M. Stoller Associates, New York, N.Y.

192. H. W. McCurdy, MPR Associates, Inc., Washington, D.C.

193. N. B. McLeod, Nuclear Utilities Services, Inc., Rockville, Maryland

194, P. M. Murphy, General Electric Corp., San Jose, California

195. J. H. Nail, General Electric Corp., San Jose, California

196. W. I, Neef, Gulf General Atomic, San Diego, California

197. R. I. Newman, Allied Chemical Corp., Morristown, N.J.

198. P. R. Pathare, Tata Electric Co., Bombay, India

199. R. J. Reisert, Jr., Lybrand, Ross Bros., and Montgomery, New York, N.Y.

200. H. E. Roberts, Federal Power Commission, Washington, D.C.

201. R. Shanstrom, Shanstrom Nuclear Associates, Summit, N.J.

202. E, O. Smith, Black and Veatch, Kansas City, Missouri

203. C. L. Sumrall, Gilbert Associates, Reading, Pennsylvania

204, R. A. Thomas, Southern Services, Inc., Birmingham, Alabama

205. C. A. Thompson, Hittman Associates, Baltimore, Maryland

206. J. A. Swartout, Union Carbide Corporation, New York, N.Y.

207. W. H. Steigelmann, Nuclear Utilities Services, Rockville, Maryland

208. J. W. Ullmann, Union Carbide Corporation, New York, N.Y.

209. J. M. Vallance, Pickard, Lowe Associates, Washington, D.C.

210. A. F. Veras, Commonwealth Edison Co., Chicago, Illinois

211. H. A. Wagner, Detroit Edison Co., Detroit, Michigan

212. E. T. Wein, Commonwealth Edison Co., Chicago, Illinois

213. A. C. Werden, Jr., Southern California Edison Co., Los Angeles,
California



149

214, E. F. Koncel, Commonwealth Edison, Chicago, Illinois

215. R. Rothemund, Babcock and Wilcox, Barberton, Ohio

216. R. P. Wischow, Nuclear Fuel Services, Wheaton, Maryland

217. J. Wright, Westinghouse Electric Corp., Pittsburgh, Pennsylvania

218. Laboratory and University Division, AEC, ORO
219-L3L4. Given distribution as shown in TID-L500 under Reactor Technology
category (25 copies — CFSTI)












	000100fc
	000200fi
	000300tp
	0004r002
	0005r003
	0006r004
	00070001
	00080002
	00090003
	00100004
	00110005
	00120006
	00130007
	00140008
	00150009
	00160010
	00170011
	00180012
	00190013
	00200014
	00210015
	00220016
	00230017
	00240018
	00250019
	00260020
	00270021
	00280022
	00290023
	00300024
	00310025
	00320026
	00330027
	00340028
	00350029
	00360030
	00370031
	00380032
	00390033
	00400034
	00410035
	00420036
	00430037
	00440038
	00450039
	00460040
	00470041
	00480042
	00490043
	00500044
	00510045
	00520046
	00530047
	00540048
	00550049
	00560050
	00570051
	00580052
	00590053
	00600054
	00610055
	00620056
	00630057
	00640058
	00650059
	00660060
	00670061
	00680062
	00690063
	00700064
	00710065
	00720066
	00730067
	00740068
	00750069
	00760070
	00770071
	00780072
	00790073
	00800074
	00810075
	00820076
	00830077
	00840078
	00850079
	00860080
	00870081
	00880082
	00890083
	00900084
	00910085
	00920086
	00930087
	00940088
	00950089
	00960090
	00970091
	00980092
	00990093
	01000094
	01010095
	01020096
	01030097
	01040098
	01050099
	01060100
	01070101
	01080102
	01090103
	01100104
	01110105
	01120106
	01130107
	01140108
	01150109
	01160110
	01170111
	01180112
	01190113
	01200114
	01210115
	01220116
	01230117
	01240118
	01250119
	01260120
	01270121
	01280122
	01290123
	01300124
	01310125
	01320126
	01330127
	01340128
	01350129
	01360130
	01370131
	01380132
	01390133
	01400134
	01410135
	01420136
	01430137
	01440138
	01450139
	01460140
	01470141
	01480142
	01490143
	01500144
	01510145
	01520146
	01530147
	01540148
	01550149
	01560150
	015700bi
	015800bc

