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The Financial Model in the

Advanced Utility Simulation Model

by Kathleen Cole and Duane Chapman®

1. Introduction

The financial model described here is part of the Advanced Utility Simu-
iation Model. This model, abbreviated AUSM, is being developed by the Univer-
sities Research Group on Energy for the Environmental Protection Agency. The
Universities Group includes principal investigators at the University of Tllii~
nois and Carnegie-Mellon and Cornell Universities. The AUSM as an operational
model is under the responsibility of Professor James Stukel and Caroline Bad-
ger at the University of Illinois. Analytical description of the AUSM, and,
ultimately, the model itself may be obtained there.

This paper describes the analytical basis of the financial model. Mark
Younger, also at Cornell University, is preparing a geparate report on program-

ming documentation £or the financial model 1n AUSM.

A. Background and Development

The primary function of the financial model is to provide quantitative
responses to this kind of question: how much will air qgality contrel costs
affect rates and usage for consumers of.eléctricity, and how will it affect
the financial condition of electric utilities? Developing reasonably accurate
estimates of these effects is important because both consumers and utilities
have had difficulty adjusting to the era of greatly increased energy costs
that began in 1973. Business and residential consumers, facing higher energy
bills and economic recession, responded in part by using less electricity,
particularly in the industrial Midwest. At the same time, many utilities had
begun large construction projects in times of great demand growth, and strug-
gled to complete these projects in a period of extremely high interest rates

and inflation. Further, in the industrial regions of the country, the cost

#The computer program was written by Kathleen Cole, and this paper was written
by her with Chapman's assistance.




of these expensive new plants is being spread over fewer units of electricity
demanded,‘resulting in even higher rates. Thus, a financial model needs to
compute the revenue requirement by which regulators determine rates, and the
financial statements which measure a utility's economic health. Ideally, the
model should be embedded in an annually recursive model which captures the
feedback effects between prices, demand, fuel use, air pollution emissions,
and future planning.

The acid precipitation problem particularly requires this kind of approach,
since states often identified as major sources of pollutant precursors have
been severely affected by economic recession and by declining demand, and have
many utilities in financial difficulty. This is analysed in a recent report
prepared for the Office of Technology Assessment.® That report, which examined
financial data on utilities and simple estimates of pollution control costs,
cculd identify states or regions which might have particular difficulty bear-
ing these costs, but it could not accurately estimate the magnitude of these
effects on consumer rates or on a utility's financial status. This suggests
the value of a model which not only calculates incremental costs of pollution
control strategies but also integrates them into a utility's existing financial
and regulatory situation.

The two principal existing utility models are the Utility Simulation Model
(USM), developed by Teknekron Research, Inc., and the Coal and Electric Utility
Model (CEUM), developed by ICF, Inc. The CEUM was inadequate to these tasks,
partly because it aggregated to a multi-state level and was therefore unable
to reflect the differences in state policies that determine electric rates.

Our state survey of these policies illustrates their complexity and diversity.?
It does not use actuai state financial data or the revised corperate income

tax.

The USM did perform its national and regional aggregations from state-
level analyses; it also provided detailed financial data and performed well

in predicting late-1970's values of utility financial statements, However,

lPinancial and Regulatory Factors Affecting the State and Regional Economic
Impact of Sulfur Oxide Emissions Control, by Kathleen Cole, Duane Chapman,
and Clifford Rossi, A.E. Res. 82-40, Cornell University (October 1982).

“State Regulatory Policies for Privately Owned Electric Utilities in 1981,
by Sally Hindman, Duane Chapman, and Kathleen Cole, A.FE. Res. 82-31, Cornell
University (October 1982),
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the data base and the treatment of income taxation needed updating.

Most significantly, the Teknekron financiél model would have required
complete restructuring to operate in annual interactions with demand and plan-—
ning information.

We decided, therefore, to develop an AUSM financial model. It is hased
in part upon plant—-level models we had constructed earlier to compute the cOSLS
of service of different types of generating facilities under various options

for tax and regulatory policies.3

These models compute the facility's annual
increment to the cost of service over its operating 1ife. The price computa-
tion is set out clearly, and poiicy options may be specified exogenously. The
models also provide some financial measures such as the cash flow and profit
attributable to the facility. These early Cornell plant models provide the
basis for regulatory determination of revenue requirements in the AUSM finan-

cial model. The tax and financial statements modelling originated as part of

the AUSM.

. The Place of the Financial Model in AUSM

The financial model in AUSM has two major subroutines. FINANC analyses
revenue requirements and is part of the annually recursive interactive AUSM
cycle. This 1is shown in Figure 1, taken from the Urhana report on AUSH, 4

The second major financial subroutine is R602; this issues the financial
reports and makes various financial analyses which follow from the interactive
cycle.

In AUSM, the DEMAND nodel determines many of the initial conditions of
the other models and therefore executes first. Tt uses information from FINANC
to set new electric rates. Using these rates and information on fuel prices
and other economic conditions, it estimates electricty demand for that vear
and adjusts electricity sales to reflect losses and transfers. 1t passes

revenues, based on the rates and estimated sales, and purchased power costs

3gee Duane Chapman, 'Federal Tax Tncentives Affecting Coal and Nuclear Power
Economics,' Natural Resources Journal 22 (April 1982}, 361-378; Duane Chapman,
Nuclear Economics: Taxation, Fuel Cost EEQ_Qggommissiogigﬁ, California Energy
Commission, November 1980; and Kathleen Cole, Egg‘Subsidies‘ggg Comparative
Costs for Utilities and Residential Heating ig_ggE_York, M.S. thesis, Cornell

University Department of Agricultural Fconomics, 1981.

YFrom Universities Research Group on Energy, The Advanced Utility §;mulation
wodel: Background, Status, and Plans ﬁg;_pompletion, March 1983, Professor
James Stukel, University of Illinois, Urbana, T1linois. :
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to FINANC; it passes generation and peak load net of transfers to DSPACH. It
also predicts the system load 10 years in the future and passes this informa-—
tion to PLAN. The PLAN module develops the utilities' construction schedules—-
their cost and timing-—and it may modify these schedules based on the discrep-
ancies between old and new gales forecasts received from DEMAND. It supplies
construction costs and data for new generating facilities to FINANC, COMPLY
and DSPACH. The CONTROL module chooses pollution control strategies and
passes thelr costs and other characteristics to FINANC. DSPACH determines

the amount of electricity supplied by each facility and thus the fuel and
other operating costs for the year. IMPACT produces estimates of the environ-—
mental effects of these decisions.

Thus, FINANC receives purchased power costs, construction costs for new
generating facilities, construction costs for new pellution control equipment,
and fuel and operating expenses. ~From these, it computes revenue requirement:
the amount of revenue a state regulatory commission will allow its utilities
to earn in that year. R602 uses the actual yearly'revenues from DEMAND, to-
gether with many of the variables from FINANC, to compute entries for the
standard financial reports——income statement, balance sheet, and funds flow——
and for detailed statements on retained earnings, the corporate income tax,
and the components of revenue requirement. It alsc computes interest coverage
and profitability measures and in the last simulation year prints these repérts,
gamples of which are interspersed in this text. TINANC vasses its calculated
revenue requirement Lo DEMAND, where it helps determine next year's electricity
rate schedule.

FINANC distinguishes 12 different categories of assets, including new
and retrofitted pollution control eauipment. It can accept data on individual
units, plants or even aggregations of plants as long as the aggregations are
of the same type of asset, come on-line in the same year, and {in the case of
new plants) have the same construction period. The majer accounting variables
are developed on an asset—-hy—asset basis. Thus, although the model currently
assumes that a state applies policies uniformiy to all utilities, specific
regulatory policy options coulé be linked to particular assets to model a util~

ity, state or region with nonuniform policies.




II. YINANC and the Determination of Revenue Requirement

Regulatory determination of allowed revenues and cost of service has
become increasingly complex. This is primarily because of the growing com-
plexity of investment incentives in the Internal Revenue Code, and the regu-
latory response inp determining the distribution of those tax benefits over
time and between customers, investors, lenders, and management. The follow-
ing discussion assumes a prior knowledge of utility economics in gerieral and
cost of service and tax normalization in particular.®

To understand how the revenue requirement is determined in the model, we

might begin with the equation for it:
REVRQ; = SUM, + RD. + RC. + RP + REDP; + TFy + TSy (1)

This is the basic outline of the revenue allowance in Table 1 follow-
ing . SUM is the total of purchased power costs, fuel costs, overating and
maintenance expenses, and non~income taxes. RD, RC and RP are allowed returns

to debt and to common and preferred equity. RD, for example, is computed by
RDy = ADJRBS, * RODy * DTPC (2)

where ADJRBS is the adjusted rate base, ROD is the embedded interest rate for
0lé and new debt issues (the rate of return allowed for debt), and DTPC is the
percentage share of debt in the utility's capital structure. RP and RC are
computed analogously except that the allowed rate of return for common equity
is not an embedded rate but a current rate which is determined anew at each
rate hearing. RBDP is straight-line depreciation of the unadjusted rate base;
it equals the sum over all assets of each asset's book value divided by its
book life. TF and TS are allowances for the utility's federal and state cor-
porate income tax expense. '

(Appendix A is a glossary of program variable names referred to in this

report. Absence of a time subscriﬁt in an equation indicates that the value

5Introductory discussion of the revenue requirement concept and its relation-
ship to customer rates and taxation with numerical illustrations is available
in Chapter 12 of Energy Resources and Energy Corporations (Ithdca: Cornell
ﬁﬁiversity Press, forthcoming May 1983) by Duane Chapman, and other sources.
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of the term is constant throughout the simulation period.)
Certain components of required revenue account for most of the model's
computations and need further explanation: rate base (unadjusted and adjusted)

and the tax allowance terms.

A. CWIP in the Rate Base and Original Cost Valuation

The unadjusted rate base in the model consists of those assets that are
"ysed and useful” (roughly, those currently in service), valued at their
original cost. Iﬁ most states, this definition is accurate, but a few in the
Acid Rain Mitigation Study (ARMS) region adjust the value of the rate base
for inflation, and a number have begun to allow the inclusien of some or all
of construction-work—in-progress (CWIP) In the rate base. Of the 32 ARMS
region states, 25 have at times allowed CWIP in the rate base: 11 routinely
allow 1007 and 14 permit a smaller percentage, usually on a case-by-case basis.®
Obviously, only the first of these two categories can be easily modelled. We
presently plan to inelude vafiablelfractibns of CWIP in the rate bése in the
final versioun of this.model.

Given the extremely long lead time for new plants and the high interest
rates of recent years, earning a return on a project while it is still under
construction is a considerable boon to utilities. Critiecs charge that this
kind of policy removes incentives for the utility to complete projects in

reasonable pericds of time and to keep costs down.

B. Allowance for ¥Funds Used During Construction (AFUDG)

If it is not included in the rate base until it comes on line, the
"original cost" of an asset consists of actual or "direct" comstruction costs
and also an allowance, called AFUDC, which compensates utilities for the
costs of the funds provided by both debt and equity holders to construct the
plant. Thus, AFUDC is an accounting conceﬁt with an equity component, which
appears on a utility's income statement under "other income," and a debt com-
ponent, which reduces actual interest expense in the computation of net income.

. These items therefore increase the utility's net income, but they do not repre-

6Sally Hindman, Duane Chapman, and Kathleen Cole, State Regulatory Policies
for Privately Owned Electric Utllities in 1981, A.E. Res. 82-31, Cornell
University, {October 1982), :

BE



O

sent monies that the company has actually received in that year.
In the model, AFUDC is computed near the beginning of FINANC in the
section which obtains and processes new construction cost data for the year

and also in the section following, which deals with construction work in

progress during the base year. In both cases, AFUDC is computed by multiply~
ing the portion of the year's assumed construction costs financed by debt/

equity by the rate of return to.debt/equity. In the method used by most

states, AFUDC is computed cumulatively, i.e. on the basis of accumulated

construction costs including previous AFUDC for the plant. In other states,

the basis for computing AFUDC does not include previously earned AFUDC. The

model allows either option, signalled by a state-specific flag variable.

While AFUDC increases the rate base, it 1is excluded from the basis on

which tax depreciation is computed.

1. AFUDC for New Construction

More specifically, the new construction cost portion of the model obtains

data on that vear's costs and on previous years' accumulated accounts on a
plant-by-plant basis, adjusts the current year's costs for inflation, and

then computes cumulative AFUDC as follows:

AFDCE, = (CONEXPy + CWPy_1) * RADCEg (3)

i

AFDCD; = (CONEXPy + CWPp_1) * RABCDg. (4)

Non—-cumulative AFUDC is computed

il

AFDCE (CONEXP¢ + VESTy_}) * RADCE{ (5)

]

AFDCD (CONEXP{ + VESTy-1) * RADCD. (6)

Tn either case,

: CWPp = CWP,_y + AFDCE + AFDCDy + CONEXP )

VEST¢ = VEST{-j + CONEXP,. (8)

In these equatioms AFDCE and AFDCD are the equity and debt portions of

AFUDC; CWP is construction work in progress and VEST is accumulated direct
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construction cost (CONEXP) (all for that particular plant). RADCE and RADCD

are weighted averége returns to debt and equity and are computed as follows:

RADCEy = ROE; * EQPC (9)
RADCD; = RODy * DTPC (1 - ETXR) or
RADCD; = ROD¢ * DTPC. , (10)

ROD and ROE are the allowed rates of return to debt and equity. DTPC and
EQPC are the shares of debt and equity in the capital structure (and sum to
one). EXTR is the combined effective federal and state corporate income tax
rate. Here again 1s another policy dption that reflects differences in states’
computation of AFUDC. Some use a return that reflects the tax deductibility
of interest, others do not. (This option is signalled by a state-specific
flag varisble when BADCD and RADCE are computed in the first simulation year.)
Once the wvalues are computed for a particular plant they are added into

the aggregative AFUDC and CWIP accounts for that simulation year:

AFUDCE; = AFUNCE; + AFDCE¢ (11)
AFUDCD; = AFUDCD; + AFDCD; (12)
CWIPE, = CWPE + CWPP( a3
VSTEy = VSTE¢ + VESTy (14}

Here, CWPE and CWPP are accumulations of generating plant and pellution con-
trol equipment CWIP. The plant-specific cumulative variables (CWP and VEST)
are then stored in a data group to be retrieved in future years of the con~

struction period.

2. AFUDC for Base Year Construction in Progress

The next section of FINANC handles the accumulation of construction work
in progress that already exists in a state inm the first simulation year. It
is treated as a fossii-fuel generating.facility of five units, one of which
comes on. line in each of the first five simulation years. Ih the first year,
one-fifth of this CWIP comes on line; in the second year, one-fourth of the

remaining CWIP; in“the third year, one-third of the remaining CWIP; etc. The
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units incur no new construction expenses, but each year the portion of the
plant not yet "in use' continues to accrue AFUDC. The equations are similar
to those presented above except that the basis for computing AFDCD and AFDCE
does not include CONEXP. Also, the plant-level AFUDC accounts are computed
separately for the portion of CWIP which will come on line in the next year
and the portion that will not come in use until later vears. AFDCD and AFDCE
for both portions are added into that year's apgregate accounts for all plants
(AFUDCD and AFUDCE). However, only the plants that will come on line in the
next vear are added into the model's aggregate CWIP and investment accounts

(CWIPE and VSTE).

C. CGross Plant and Depreciation Accounts

In the vear before a plant comes on line, the program calls the subroutine
DEPREC to compute yearly and accumulated book depreciation, tax depreciation
and deferred tax accounts for the new asset. When these values are returned,
FINANC adds them to the appropriate aggregate arrays, beginning with the next
gsimulation vear. In addition, the final value of CWP for the asset is added
to the aggregate gross electric plant account GRSSPE, and the final value of
VEST to the aggregate tax basis array TBASE. Thus, as noted above, only actual
construction costs, exclusive of AFUDC, enter into the basis for tax deprecia-
tion.

The values of GRSSPE and TBASE to which new assets are added are those
for "historical plant"-—facilities in service as of the first simulation
year. These initial values are set at the beginning of the subroutine in
the section which is executed only in the first year. The actual state value
for historical plant (which includes AFUDC) is assigned to the variable GRSSPE,
gross electric plant.

The proportion of gross plant which is due to direct construction costs
is the initial value of the estimated tax basis, TBASE.

Detailed accumulated tax depreciation data are not available for exist-
ing ggneration, transmission, and distribution plant. Therefore, the model
approximates depreciation accounts for historical plant. First, it assumes
it to be a fossil fuel plant (the most prevalent type of historical plant and
close in operating and tax lives to transmission and distribution plant).
Second, it gets depreciation accounts for this plant from the subroutine.

Third, it sclves for an age of the plant such that its computed accumulated
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tax and book depreciation accounts closely match the exogenous base year values
for these variables. When the historical plant's age is determined, its depre-
clation accounts from that vear onward are entered into the model's agpregate

depreciation accounts.

D, Unadjusted Rate Base

Finally, the unadjusted rate base in a given year (TOTRBS) equals GRSSPE
minus accumulated straight-line depreciation (ADPRBE). Annual straight-line
depreciation for one asset (DSL1) equals its final CWP value divided by its
operating life; annual aggregate straight-line depreciétion (RBDP or DNORME)
is the sum of these values for all assets; and ADPRBE is the accumulation of
DNOBRME over the vears.

The rate base may be subject to further adjustments, depending on how
the state regulatory commission treats utilities' use of certain corporate
income tax deductions and credits. There is thus a close link between the
tax allowance equations, TF and TS, and the equation for adjusted rate base,

ADJIRBS.

E. Tax Depreciation

Tn computing the actual corporate income tax paid by utilities, the model
makes the most advantageous use of the federal income tax provisions for ac-
celerated depreciation and the investment tax credit. Unlike straighfuline
depreciation, which provides equal deductions in each year of an asset's
entire operating life, accelerated depreciation allows larger deductions in
the early years and smaller ones later. In present value terms it is the
preferred method. The two means of accomplishing such a depreciation schedule
are (1) tax lives that are shorter than operating lives and (2) a depreciation
rate that is greater than the straight-line rate. The Internal Revenue Ser-
vice has allowed a vardiety of lives and rate formulas over the past few decades.

For assets in service before January 1, 198l--essentially the historical
base-year plant-—the program takes maximum advantage of the old version of
the Internal Revenue Code. Thié specifies a range of allowable tax lives for
each type of asset in the Asset Depreciation Range (ADR) System. The Code
permits.a depreciation rate as much as twice the straight-line rate. Thus,

for historical plant, tax depreciation deductions are computed as follows
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for the first half of an asset's life:
TXDP, = (DBLR{/LIFT) * DBl * CCO (15)

TXDP is tax depreciation for a particular asset (which is then added to the
aggregate variable TXDEPR); DBLR, the declining balance rate, equals 2; LIFT
is the shortest 1ife allowed under the ADR System; DR1 is a fraction which
adjusts the original cost of the asset exclusive of AFUDC (CCO) to reflect
depreciation deductions already taken. When half of the tax life 1s completed
it becomes advantageocus to depreciate the remaining basis on a straight-line
basis.

Major changes in this part of the Internal Revenue Code, enacted in 1981,

significantly shorten the tax lives for public utility assets: from 22.5 ta 15
yvears for steam generation plants (fossil-fired); from 24 to 15 for transmission
and distribution facilities; from 40 to 15 for hydroelectric generating plant;
and from 16 to 10 for nuclear generating facilities. In the initial versionm of
the new law the depreciation rate was 1.5 times the straight-line rate for
assets placed in service 1981--84, 1.75 in 1985 and 2.0 after 1985 (i.e., DBLR

in Equation (13) could be 1.5, 1.75 or 2.0). A switeh to the sum—of-the-years-
digits method’ was allowed as soon as it became advantageous. Revisions to

the Code in September 1982 have simplified the possibilities: the rates for

the 1981-84 dates apply for later years as well. An additional change requires
the original basis for tax depreciation to be reduced by 50% of the investment
tax credit (or, alternatively, the ITC rate to be reduced by two percentage
_points). The model will be revised to incorporate these changes.

Conveniently, the Cede now provides depreciation rate schedules for each

new asset life: fractions for each year that can be multiplied by the original
value of the asset to get that year's tax depreciation. The model avoids a
great deal of complicated computations by obtaining these rates as data and

choosing the apprepriate set TO pass to the depreciation subroutine so that

"The sum-of-the-years—digits method of accelerated depreciation applies a
changing fraction each year to the original basis of the asset. The denomi-
aator of the fraction is the sum of the aumbers which represent each year of
the life of the asset (di.e., if the life eguals n, the denominator = 1+ 2+

+ n-1 + n); the numerator each year is the number of vears remaining use-
ful life.
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TXDP, = DPRATE, * CCO. (16)

F. Investment Tax Credit

The investment tax credit (ITC) is another major tax benefit available to
corporations. It amounts to 10% of eligible investment in plant and equipment.
" An additional amount may be claimed for a corporation's employee stock owner-
ship plan (ESOP): before 1983 it was 1% ofreligible investment plus an addi-
tional 0.5% if emplovees contributed a matching amount to the plan. Now the
extra 1.5% will be based on compensation paid to employees under the plan and
is scheduled to terminate entirely after 1986.

Approximately 95% of the investment cost of a typical electric generating
facility is eligible for the credit: However, the eligibility of pollution
control equipment retrofitted to older plants is complex.

G. Pollution Contrel Equipment, the Investment Tax Credit, and Tax Depreciation®

The first differentiation in ITC eligibility for pollution control equip-
ment depends upon whether the equipment investment is financed by tax-exempt

bonds. TIf not, the following rules apply:

(1) For equipment in service before 1977, no ITC is allowed on the
portion of costs that is eligible for the 60 month rapid amorti-

zation:

(2) For equipment added in 1977 or 1978 bn utility plant in service
before 1976, a maximumw of 50% of the rapid amortization basis is

eligible for ITC;

(3) For devices acquired or constructed after 1978 for utility plant
in service before 1976, 100% of the value of the asset is eligible
for ITC provided the equipment has at least a 5 year useful life

{(if less than 5 vears, 1/3 dis eligible).

If the equipment is financed by tax—free bonds, more complex rules apply which

in effect allow a lower eligibility for ITC even on devices installed after

B8This discussion is based on "Treatment of Depreciation and Investment Tax
Credit for Pollution Control Facilities," memorandum, Bruce Williamson, Cornell
"University, July 1981.
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1978. Since retrofitted devices in the model will be installed after 1978,
have 20 year lives, and are assumed not to be financed by tax exempt bonds,
100% of their construction cost (exclusive of AFUDC) is assumed eligible for
the ITC.

Pollution control equipment built with new plants can be depreciated as
part of the utility plant under whatever approved system the utility uses for
tax purposes.

Depreciation rules available for certain retrofitted pollution control
devices are more complex, however. If the device is for a generating facility

in existence before January 1, 1976, the utility may depreciate it on a

straight line basis over 60 months, beginning as early as the month following
acquisition or installation of the deviece. Two conditions determine the de-

preciable basis of the equipment.

(1) If its useful life exceeds 15 years then the portion of costs

eligible for the rapid 5 year amortization equals 15/L, where
I, is the actual useful life. The remaining fraction is amor-

tized over the full life.

(2) If the useful life is 15 years or less, then the full cost of

the equipment is eligible for 60 month amortization.

Since the model assumes a 20 year operating life for pollution control devices,
it computes straight line depreciation over > years for 3/4 (15/20) of a re-—

trofitted asset's value and straight line over 20 vears for the remaining 1/4.

H. Actual Corporate Tax Paid

Thus, the actual federal corporate income tax paid by a utility would

be computed as
FITXy = ((OPREVE; - SUM, - SITX; --.TXDEPRt - OTHINT; - LTDEXP,) * FTXR¢) - TC, (17)

Where OPREVE is operating revenues actually received, SUM is business and

operating expenses as noted above, SITX is state corporate income tax paid,9

TXDEPR is the depreciation deduction defined above (TXDP aggregated over all

3The state corporate income tax computation is identical to that for the
federal tax except that state income tax is not a deduction, the tax rate is
different, and there is no investment credit.,
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assets), LTDEXP plus OTHINT is intevest paid, FTXR is the federal corporate
income tax rate, and IC is the investment tax credit.

The current federal income tax report is shown in Table 2.

1. Tax Accounting Options and Adjusted Rate Base

Regulatery commissions, however, may assume different wvalues for the com-
ponents of the tax allowance equations TF and TS than those used by the utility
in computing its actual tax. Specifically, regulatory treatment of the tax
benefits of accelerated depreciation and the investment tax credit may differ
in two ways from their actual incidence on the utility. First, in setting
rates, a commission may ignore all or part of certain tax benefits that accrue
to the utility se¢ that required revenues (and thus rates) are higher than if
all of these benefits were recognized. Second, a commission may recognize tax
benefits for rate-making during a period other than that in which they were
earnad by the utility by using normalized rather than flow-through accounting.'

Flow-through accounting passes tax savings on to customers in the year
they were earned by the utility so that in the tax allowance equation,

TFy = ((RCy + RPy + RBDPp — REGDPEg) * Tg%%gﬁ)’ (18)
REGDPE is equal to TXDEPR. TIn addition, flow-through accounting further re-
duces TF by (TIC #* L

" 1-FTXR
In normalized accounting, REGDPE differs from TXDEPR and the investment

), the full amount of the investment tax credit,

tax credit factor is not subtracted from TF. Therefore, the tax allowance
that enters into revenue requirement for that year may be lower or higher
than the utility's actual tax expense. However, the difference between the
tax allowance calculated by the commission and the actual tax expense is
credited to a reserve which is subtracted from the utility’s rate base. In
effect, the utility is allowed the immediate use of these tax savings. How-
ever, since they are essentlally monies contributed by ratepayers, deducting
them from the rate base precludes the utility from earning a return om them
and retﬁrns them to the customer over time.

The present version of the model allows three different tax accounting
options: flow-through, full.normalization, and partial normaliéation,

The flow-through option has been described above. |

In the full normalization option, the tax allowance equation uses a
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AUSM Federal Tncome Tax, Current

Table 2.
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depreciation deduction that reflects neither a shortér tax life nor an accel-
erated rate: REGDPE is straight-line depreciation of the tax basis of an asset

(direct investment cost exclusive of AYUDC) over its book 1ife. In addition,

TF is not reduced by (TC * ), the investment tax credit. Thus the

1- FTXP
utility is allowed immediate use of the full value of these tax savings, but
these savings are accumulated in separate accounts and are subtracted from

the rate base over the life of each asset. The account for deferred tax sav-

ings from accelerated depreciation is
ADFRGE, = ADFRGE;_j + (TXDEPR; - REGDPE.) * ETXR (19)

The account for the investment tax credit adjustment (ACITC) is derived by

computing for each asset
TOTITC; -~ (AITC * t) (20)

and summing these values over all assets for each vear. (TOTITC1 equals the

total amount of investment tax credit attributable to that asset, ATTC equals

(TOTITCy/operating life), and t = 1, ..., operating life.) Thus in full
normalization
ADJRBS; = GRSSPE, - ADPRBE. - ADFRGE, - ACITC, (21)

where the last two terms reflect the full value of these tax savings.

In the partial normalization option the commission normalizes part and
flows through the remaining part of the tax savings from accelerated depre-~
ciation. It also normalizes part of the investment tax credit but allows
the utility to retain the rest permanently. 1In this option, which is used in
New York and some other states, REGDPE is computed with the accelerated de-
preciation rate (twice the straight line rate} but using the book life (LIFN)

rather than the shorter tax life of the assets. Thus,
REGDPEt = (DBLRt/LIFN) * CCO (22)

This should be compared with Equation (15) for TXDP. ADFRGE is computed as

above but wilth this different value of REGDPE so that, in effect, the tax
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savings due to the accelerated rates are flowed through.

Because the 1981 and 1982 tax law provisions for depreciation may be
used only if the tax savings are fully normalized, the partial normalization
option partially normalizes depreciation for historical plant but fully nor-
malizes depreciation for new plant. Tt uses partial normalization of the 1TC
for all assets.

As in full normalizationm, (TC * T:f%iﬁ Y is not subtracted from TF. How—
ever, only a fraction of AGCITC (8/2ITCR, where 7ITCR equals the investment
tax credit rate of 10 to 11.5%) 1is deducted from the rate base; the remainder
ig retained by the utility. As in full normalization, adjusted rate base,
ADJIRBS equals GRSSPEy - ADPRBE; - ADFRGEs - ACITCt, but the last term does
not represent the f£31l value of the tax savings earned from the investment tax
credit. Also, for historical plant, the deferred tax account ADFRGE reflects
only those tax savings due to shorter tax lives, the rest having been flowed
through to cbnsumers.

Tn fact, ADJRBS in the flow-through case ig defined by the same Equation
(21), but the last two terms equal zerc because rhe tax benefits were “$iowed-
through'" to customers in the year recelved. Consequently, there is no subse-
quent rate hase adjustment for these two terms.

This discussion has mentioned several ways in which utilities and regu-
latory commissions can affect the size of revenue requirement and thus the
rates that the company will be allowed to charge. The commission controls
its size principally by determining the rate of return allowed on common equity,
by allowing ot disallowing CWIP in the rate base, and by normalizing or flow—
ing through the company's corporate ipncome tax savings. The company affects
the magnitude of the capital portion of the vevenue requirement mainly by its
investment in new plants and their ultimate construction cost.

The wvalue that determines the financial health of the company 1is, finally,
not the revenue it is allowed to earn but the revenue it actually earns. 1f
demand is sufficiently elastic, the higher rates caused by a large construction
program may reduce the revenue received rather than increase it, or result in |
revenues that are less than expected. This will make it more difficult for
the utility to finance its ongoing projects.

To allow for such possibilities, AUSM contains a demand module which
structures REVRQ into & vate schedule. Tt then determines the next year's
demand for electricity and actual revenue earned from electricity sales. The

latter variable is an important input to the subroutine, R602.
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IT1. R602 and the Financial Reports

This second financial subroutine, R602, computes the standard finaneial

statements and ratios and prints the reports shown in this section.

A. The Income Statement

The computing of income statement items begins with interest expense,
which is based on Janmary 1 long term debt. Although utilities have short
term debt as well, its amount is quite small relative to its long term debt,
and it is exogeneus and constant in fhe model.

Computing interest on January 1 debt before new debt is issued or any
debt is retired is unrealistic. Some new debt (that issued in the first half
of the year) may add to that yvear's interest expense, since interest is often
pald every six months on long term bonds. On the other hand, a full-year's
interest would not be due on all of the long term debt retired that vear. To
some extent these effects will cancel, although accelerating inflation will
give greater weight to the new issue effect, and so interest expense may be
somewhat underestimated in such periods. Nevertheless, this assumption greatly
simplifies the model and in particular avoids recomputations to balance certain
of the financial statements. The interest rate is a weighted average of those
from current and previous vears.

Having completed the interest expense determination, the program then cal-
culates actual federal and state income tax paid (see Equation (17)). The
components of this calculation comprise one of the tables printed ip the re-
poft, "Federal Income Tax; Current,” shown several pages ahove.

Net dincome, in Table 3 is
NETING; = OPREVEt - EXPTOTt + OTHINC: - TOTINTt. (23)

OPREVE; is the actual revenue from electric sales passed from the demand sub-

routine. Total operating expenses EXPTOT are defined by
EXPTOTt = DNORMEt + GRTXt + 550TX; + PTX + ITXRt + DOEXP:, (24)

where DNORME is the annual straight line depreciation of gross electric plant;
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AUSM Income Statement

Table 3.
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GRTX is the gross receipts tax. Social security and other taxes, SSOTX, are
fixed percentages of OPREVE. Property tax, PTX; is a fixed percentage of
that year's aggregate tax depreciation basis (TBASE). 1ITXR is reported in-
come tax and equals actual state and federal cbrporafe tax paid plus that
year's tax savings from accelerated depreciation’? and the tax savings from

the investment credit:
TTXRy = ITXP_ + DFTXBK, + TC. (25)

Direct operating expense , DOEXP, equals the sum of purchased power, fuel,
and operating and maintenance expenses. Other income, OTHINC, includes the
investment tax credit, TC (cancelling its effect on ITXR). It alsec includes
the equity portion of AFUDC. TOTINT is equal to LTDEXP, the interest expense
on long term debt, plus the exogenous OTHINT for short term debt, minus the
debt portion of AFUDC. Thus both AFUDC components augment net income,

Retained earnings are seen in the report in Table 4. At the end of the
year, they equal their earlier January 1 value for the year plus net income,
and minus preferred and commorn stock dividends. Preferred stock dividends
are computed by applying a percentage (a welghted average of current and past
dividend rates on preferred stock issues) to the amount of preferred equity at
the beginning of the year. Common stock dividends are a fixed percentage of
January 1 retained earnings but equal zero if net income minus preferred div-
idends is not greater than zero.

Once retained earnings are determined, the model can compute the amount

of external funds (FNEEDS) the utility needs to raise that yvear.

FNEEDS; = GRSSPE, - ADRPBE, + CWIPE, + ACCTR, + OTHASS,
- (CHQTOT¢_; + PEQTOT¢.| + LIDTOT, ; - DRETIR,

+ LIACAD, + ACTCT, + ADFBK, + RETERNt) (26)

Essentially, the amount of external funds is chosen to equate assets and

10Whatever method of tax accoumting the state uses for regulation, deferred

taxes in the standard financial statements equal the tax rate times the dif~
ference between tax depreciation (accelerated rate and shorter life) and straight
line depreciation (operating 1ife).



~23-
AUSM Retained Earnings

Table 4.
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liabilities on the balance sheet. Assets are GRSSPE minus its accumulated

book depréciation; the exogenous other assets (OTHASS) ; accounts receivable
(ACCTR); and construction work in progress (CWIPE)., On the liabilities side
are the January I values of debt and equity (CEQTOTt_l, PEQTOT .1 and LTDTOT (1)
less debt to be retired that vear (DRETIR); accumulated deferred taxes and
investment credits (ACTCT and ADFBK); current and other liabilities (LIACAQ);
and retained earnings (RETERN).

If FNEEDS is less than zero, i.e., the utility has excess funds, the
model first uses the funds to retire debt; when there is no debt left to re-
tire, a variable CASHy is augmented. CASH is set to zero at the beginning of
the next year, since the excess money is used and not simplv accumulated over
the years. (The sole function of this variable is as a vearly repository for
these excess funds.) Retiring debt, however, 1z not often a sensible finan-
cial policy, especially in times of rising interest rates. This may be
changed to an option in a future version of the program,

If FNEEDS is greater than zero, external funds must be raised. The pro-

gram first increases FNEEDS to account for financing costs so that

FNEEDSt = FNEEDS, (1 + (RINTt (1 - ETXR)) * DTPC + CRET. * CEQPC

+ PRET, * PEQPC)) (27)

where RINT, CRET and PRET are that year's current debt and equity rates of
return; DIPC, CEQPC and PEQPC are the shares of debt and equity in the capital
structure; and ETXR is the combined state and federal corporate income tax
rate.

The model then determines amounts of new debt as well as needed new
common and preferred stock. The object is to retain the state's base-year

capitalization ratios. The amount of new debt issued is

NWDTy = DIPC * (CAPTOT_j = DRETIRt + FNEEDSt)

- (LTDTOTt_I ~ DRETIR:) (28)
where
CAPTOT. .1 = COMTOTtml + LIDTOT, 1 + PEQTOT_q. (29)

CAPTOT is total capitalization, COMIOT is common equity, including retained
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earnings, LIDTOT is jong term debt, and PEQTOT is total preferred equity. If
FNEEDS becomes positive after a long period of excess funds (and, therefore,
debt retirements), FNFEDS are met by new debt alone until the old capitaliza-
tion ratio is approached. In the model, if KWDT as computed by Equation (28)
ig greater tham oT equal to FNEEDS, then NWDT = FNEEDS.

The debt issued is assumed to be 20 year bonds with a yearly coupon and
the principal due at the end of the tevm. The model, therefore, augments the

debt retirement account (DRETIR) 20 years hence:
DRETIR 490 = NWDT¢ + DRETTRc190- (30)

The first financial gubroutine has already initialized DRETIR with a retire-
ment schedule for debt outstanding before the first simulation year. Because
disaggregated data on outstanding debt issues are not readily available, this
schedule for "historical® debt repays principal as it would be repaid in a
mortgage.

Unless all-debt financing is used, the model then computes new preferred
and common equity issues usinp equations exactly analogous to (28). At this
point, total values for debt and equity are computed for the balance sheet.

First "old" values are computed-—

OLDTy = LIDTOT;_1 - DRETIR¢ (31}

OLDPEQ; = PEQTOT¢-1 ' (32)

OLDCEQe = CEQTOT-1 (33)
—and then

LTDTOT, = OLDT¢ + NWDT (34)

PEQTOT, = OLDPEQp + NWPEQE (35)

CEQTOT; = OLDCEQ¢ -+ NWCEQg. (36)

Note that CEQTOT ineciudes only stock issued, not the wvalue of retalned
earnings.
This section of the program will, in a future version, adjust the current

year rates of return to debt and equity for inflation. The program as now
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structured then adjusts the embedded rates for debt and preferred equity to
reflect the new marginal values. TFor example, next year's embedded rate for
debt,

RINTt4) = (OLDTy * RINT; + NWDTy * RINTM)/(LTDIOT,), (37)

where RINTM is the current interest rate. The equation for PRET is analogous.

For common equity the current rate only is relevant, so

CRET_yy = CRETM,. (38)

B. The Balance Sheet

The balance sheet report (Table 5) follows. New electric plant, which
equals gross plant (GRSSPE) minus accumulated straight line depreciation (ADPRRBE),
is added to comstruction work in progress (CWIPE) to define total electric plant.
CASH plus the exogenous ACCTR (accounts recelivable) equal current and other
assets (ASSCA0). The exogenous non-electric plant OTHASS completes the asset
side of the balance sheet. On the liabilities side, prior common equity issues
(OLDCEQ) , new dissues (NWCEQ,) and retained earnings equal total common equity
(COMIOT). Preferred equity is broken down into new and prior issues. The
long term debt total excludes next vear's debt retirements (these are included
under current and other liabilities). Accumulated deferred taxes from depre-
ciation (ADFBK) and the accumulated investment tax credit (ACTTC) complete the
liabilities side. If total assets and total 11ab111tles are not equal, the
difference {CORR) is added to total liabilities as a correction.

The program then calculates working capital as the difference between

current assets and liabilities:

WCAP, = ASSCAOp - LIACAO:. (39)

C. Cash Flow

The funds flow statement items are essentially changes in the balance

sheet components from one year to the next. The next report (Tahle 6) shows

that funds provided are
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Table 5.
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Table 6.

AUSM Funds Provided and Applied
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FDEROV, = NETING, + DNORME, + DFTXBK ~ AFUDCE¢ ~ AFUDCD

+ NWDTy + NWCEQy + NWPEQ. (40)

I.e., funds provided equals net income plus normal depreciation, deferred
taxes, and new issues of debt and equity, minus the non—-cash AFUDC items. Funds

applied:

FDAPPLy = ADDE, + ADPP, + DRETIR, + PDIVy + ChIVg + CHWCAP ¢

4+ SOURCO;, ' (41

where ADDE and ADDP are the direct construction costs for generation facilities
and pollution control equipment, and CHWCAPy equals WCAP, - WCAP¢-]- SOURCO

is other sources of funds and is used to balance the statement, that is,

SOURCOy = FDAPPL¢ - FDPROV¢ . (42)

D. Summary Financial Statistics

Finally , R602 computes two sets of ratios that provide measures of a
utility's financial health to its debtors and equity holders: interest cover—
age and profitability ratios. (These are shown on Table 7, another report
from the full AUSM.)} Flectric utilities have & variety of non—-cash items in
their income statements, all of which may be large in magnitude because of
their capital intensity, egpecially for companies with construction programs:
AFUDC augments net income, book depreciation decreases it, and deferred taxzes
from accelerated depreciation decrease 1it, although they are temporarily avail-
able for use tO qtilities with normalized accounting. A useful measure of
earnings for these ratios must take account of these factors, and so the model
computes several alteynative measures.

The interest coverage ratio measures the punmber of times ecarnings will

cover interest expense. The denominator is therefore
DENly = LTDEXP; + OTHINT,

the year's {nterest expense for long and short term debt. The first measures,
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AUSM TInterest Coverage and Profitability Ratios

Table 7.
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covi, = (OPREVE; - FXPTOT¢) /DENL ¢, (43)

excludes AFUDC from earnings but does not take account of the availability
of funds from depreciation and deferred taxes. The second ratio, based on

pretax operating income, is
COv2, = (OPREVE; - EXPTOTy + ITXR¢ ) /DENL - (44)
1t ‘therefore accounts for the availability of deferred taxes and the invest-

ment tax credit. The third medsure, hased on pretax cash flow, accounts as

well for funds from depreciation:
COV3y = (OPREVEy - FXPTOT; + ITXR¢ + DNORME ¢ ) /DENT¢ . (45)

These three measures allow one to see the effects of each non-cash item on
the interest coverage ratio. The final measure jg a more standard one, based

on net income before interest payments:
COV4, = (OPREVEy - EXPTOTy + OTHINC) /DENI¢- (46)

It 4Yncludes, as part of earnings, the equity pbrtion of AFUDC; does not take
account of funds from depreciation; and includes the investment tax credit
(but not deferred taxes) as scurces of funds.

The profitability measures show the earnings available for stockholders
normalized to the cize of the firms involved. One logical denominator would
seem to be total equity, the stockholders' contribution, and two measures are

computed with the denominator

DEN2, = COMTOT, + PEQTOT, . (47)
The first is based simply on net income:

PROFL = NETINC /DENZ - (48)

Because of the importance of non-cash items in atilities' income statements,
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a second measure accounts for the largest of these by excluding AFUDC and

adding back deferred taxes:

PROF2y = (NETINC: - AFUDCD, - AFUDCE; + DFTXBK () /DEN2 .. (49)

Under some circumstances, however, the denominator DENZ may provide mis-—
leading measures of profitabllity because it includes retained earnings. For
example, over a period of declining profitability, retained earnings and
therefore DEN2 will increase more slowly or may even decline, so that PROF1
or PROF2 may overstate the company 's profitability. The model therefore

computes two more profitability measures with net plant in the denominator:

DEN3, = NETFE; = GRSSPE. - ADPRBE,. (50)

These measures are of overall returns fo both debt and equity holders. The

‘first is pre~interest net income (with no adjustments for the non-cash items):

FPROF3. = (NETINC: + TOTINT, + AFUDCDt)/DENBt (51)

The final measure excludes the debt and equity portions of AFUDC from earnings

and accounts for funds from deferred taxes:

PROF, = (NETINCy + TOTINT+ -~ AFUDCE + DFTXBK¢ ) /DEN3 . (52)

The importance of these differing concepts is evident 1n the financial
summary, where interest coverage and profitability ratios not only differ din

magnitude but also in positive or negative values,

in addition to printing the standard fipaneial reports (income statement,
statement of retained earnings, balance sheet, and funds flow) and the cover-
age and profitability ratios, the R602 subroutine also prints the tables
showing the components of required revenue and items in the federal corporate

income tax calculation in the preceding section,
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IV, Data

The exogenous data required for the financial model in AUSM are of two
types: numerical and logical. The data were collected earlier as part of an
extensive review of state Qegulatory practices.l1

The Table 8 excérpt, for example, shows that almost all states used full
normalization of tax benefits for the investment .tax credit. However, the
four states that flowed~through part of the credit included California and
New York. The financial model, as explained above, is written to permit full
or partial normaliza;ion or flow-through regulation according to the actual
practices of a state. | '

The Table 9 excerpt shows state income and other tax rates for electric
utilities.

Finally, the Table 10 excerpt shows the exXOgenous financial data used for
the model.

Table 11 summarizes the data acquired in the review of regulatory practices.

o ——————————

llfpindman, Chapman, and Cole, op. cit.
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Table 11. State Data for the AUSM Financial Model in State Regulatory Policies
for Privately Owned Electric Utilities in 1981

Percentage of Construction Work in Progress Allowed in Rate Base During Con-
struction :

Reasons for Inclusion of Construction Work in Progress in the Rate Base Be-
fore Project Completion

Utility Policy Toward Rate Base Depreciation in States Allowing Construction
Work in Progress in the Rate Base

Utility Policy Toward Tax Depreciation in States Allowing Comstruction Work
in Progress in the Rate Base

Allowance for Funds Used Puring Construction Accumulation Method Allowed

Policies Toward Allowance of Construction Work in Progress in the Rate Base
and Method of Accumulating Allowance for Funds Used During Construction

Rate Base Adjustment for Inflation
Non-FERC Methods of Calculating Allowance for Funds Used During Construction

Exceptions to Including Allowance for Funds Used During Construction in Rate
Base Upon Project Completion

Average Service Lives Used to Depreciate Utility Assets
Recent Rates of Return Allowed on Cormon Equity and the Rate Base
Investwent Tax Credit Rates Utilized by Most Utilities

Electric Utilities Claiming 1 or 1.5 Percent Additional Investment Tax Credit
for Employee Stock Ownership Plans

Normalization Versus Flow-Through Treatment of Tax Deferrals from Accelerated
Depreciation :

Major State Taxes on Electric Utilities

State Income Tax Rates for Electric Utilities

Average Numbetvr of Months Necessary for Rate Decisions
Policies Toward Use of Fuel Price Adjustment Clauses

Regulatory Policies Toward Allowance of Fuel Procurement Investments in the
Rate Base

Deeommissioning Accounting Data for Privately Owned Nuclear Power Plants
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Table 11 (continued).

Publicly Owned Flectricity Generation by State 1980
Regulatery Commission Responsibility for Publicly Owned Electric Utilities

Tinancial Data Tables for all Utilities in a State
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V. Sample Analysis: A New York "Stand Alone" Case

As part of our work in understanding the interactions of utility finance
with pollution control, dispatching, and customer demand, we use a "stand alomne"
model which combines these four models. Tt excludes the coal supply and capa~
city planning models, and only examines least-cost dispatching and sulfur oxide
emissions. '

One case being studied is the pessibility of New York's two nuclear plants
not being allowed to generate electricity. As the following two tables show,
non~operation of the Shoreham and Nine Mile 2 plaﬁts increases fuel expenses,
primarily because of the increased dispatching of existing oil fired plants.
Table 12 shows in 1989, for exampie, $4.8 billion in fuel oil cost, while Table
13 shows $6.0 billion for increased oil which replaces the two nuclear plants.!?
, Although the plants add $7 billion (approximately one~third) to the New
York rate base, their net effect may be a reduction in total costs. When this
"stand alone" analysis is complete,1® it will show how these possible savings
are affected by various fuel inflation assumptions and rate base allowances,
and also how sulfur oxide emissions vary from the changes in fuel use and de-

mand.

12The specific fuel price assumptions in this case are from the U.S. DoFE
MEFS Model Report, December 1981, Series C, the high prices. As the text
indicates, our study examines variation in fuel price assumptions.

13p, Chapman, T. Mount, M. Czerwinski, and M. Younger, "Fmission Control for
Aecid Precipitation: Utility Finance and Demand Forecasting,” to be presented
at the American Association for the Advancement of Science Meeting, May 29,
1983, Detroit, Michigan,
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vI. Conclusions and Revisions

Certain areas in the financial model will be revised. The 1982 Tax Act
amendments to the Internal Revenue Code must be incorporated. This will simply
involve eliminating the depreciation rate schedules for 1985 and beyond and
adjusting the tax depreciation basis by half of the amount of the investment
tax credit.

Currently, rates of return for debt and equity stay the same from year to
year, Since the AUSM model uses both real and nominal future dollars, we wish
to make these rates of return reflect changes in inflation.

Another area for work is the treatment of historical plant. In brief,
treating it as & single plant of a partibular ape does mnot produce tax and
book depreciation accounts that are both in accord with the exogenous, base—
year values. The effect of this inaccuracy on the model’s results is likely
to be small in SOmEe states where the value of historical plant will be small
in comparison with the very expensive construction projects that will come on
1ine during the simulation period. However, if time permits, we plan to ap~
proach this depreciation problem by use of sets of schedules for plant of dif-
ferent types and ages to see if we can more closely approach the actual re-
ported values of both the accumulated straight line and accumulated tax de-
preciation accounts for the hage year. |

Allowing part or all of CWIP to be included in the rate base for states
where this is permitted ié another desirable addition to the model. Also it
would be more accurate to make debt retirement an optional rather than re-~

quired strategy.

Tn a sense, it is premature to of fer a conclusion in early 1983. The
major objective of the financial model in the AUSM is to provide the best
possible empirical representation of actual financial circumstances in each
state for the interactive, recursive AUSM. Much of our effort this year is
focused upon the validation and testing of the AUSM and its component models,
apnd the validation of each model-to-model interface.

Our overall goal for the URGE project is to achieve the best possible
model for use by the Era, the utility industry. Congress, universities, and
environmental organizations in the study of air pollution emissions. Tf

this year's work 1s successful, substantive analysis and conclusions will be
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possible a year from now.
The results of the "New York Stand Alone' study described above indicate
the peotential. Tuwo new nuclear plants are examined ag they affect dispatching,

fuel costs and regulatory economics, The preliminary analysis above showed

York customer costs by $1 billion per year,

This “stand alone" case is a limited subset of the ful]l AUSM, and links
utility finance and demand models.from Cornell with pollution control and
dispatching models from Carnegie-Mellon. It indicates the potential inter—

actions of the Tinancial model in the full AUSM,
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Appendix A

Glossary of Variable Names

(NOTE: all units are million dollars unless otherwise specified)
ACCTR(YR} = accounts receivable

ACTITC(YR) = accumulated investment tax credits for regulatory commission pur-
poses (for deduction from the rate base); may be only a fraction
of total accumulated investment tax credit from electric investment

ACTCT(YR) = accumulated teotal investment Lax credits for all kinds of invest-
ments: electric and non electric

ADDE (YR) = total direct construction costs and afude charges for electric plant
in a given year {excludes pollution control equipment)

il

ADDP (YR) total direct construction coste and afudc charges for pollution con-

trol equipment in a given year

ADFBE (YR) = accumuiated total deferred income taxes for book purposes; equals

accumulation of accelerated depreciation (construction cost, tax
life)

ADFRGE(YR) = accumulated deferred income taxes for deduction from rate hase;
eguals accumulation of TXDEPR minus REGDPE tines the tax rate; elec=~
tric only; accumulated over assets as well as over time

ADJRBS(YR) = adjusted rate base; TOTRBS minus accumulated deferred taxes (ADFRGE)
and accumulated investment tax credits (ACITC) in the normalization
case; for flow-through accounting, ADJRRS equals TOTRBS '

ADPRBE(YR) = accumulated straight line depreciation, electric; based on con-
struction cost plus afudc and operating life; accumulated over all
facilities and over time

It

AFDCD(ASSTYP,PLTNO) afude-debt for a particular agsset in a given year
AFDCE(ASSTYP,PLTNO) = afudc-equity for a particular asset in a given year

AFUDCD(YR) = afudc-debt accumulated over all projects under construction in a
given year

AFUDCE(YR) = afudc-equity accunulated over all assets under construction in a
given year

AITC = yearly amortization of the accumulated investment tax credit on electric
plant that is deducted from rate base in normalized accounting

ASSCAO(YR)

il

current and other asgets on balance sheet; eauals ACCTR + CASH

CAPTOT (YR).

[

total capitalization; equals COMTOT + PEQTOT + LTDTOT; on balance
sheet
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CASH(YR) = the repesitory for excess funds; is set to zero at the beginning
of each vyear

CCO = the final value of VEST for a particular asset

CDIV(YR) = dividends paid on common stock

CEQPC = fraction of capitalization that is common equity; fraction

CEQTOT(YR) = total common stock issued; equals OLDCEQ + NWCEQ

CHWCAP (YR) = change in working capital during a year; if it is the first vear
of the simulation CHWCAP(YR) equals WCAP(YR) - BSWCAP; if it dis a
later year in the simulation CHWCAP(YR) equals WCAP(YR) - WCAP(LSTYR)

COMTOT (YR) = total common stock equity; equals CEQTOT + RETERN

CONEXP (ASSTYP,PLTNO) = divect consfruction expense for a particular asset in
given year

CORR = the correction to total liabilities made to balance the halance sheet

COVI(YR)...COV4(YR) = interest coverage ratios; each of the four 1s computed
by dividing a different definition of income by interest expense

CRET(YR) = rate of return to common stock; fraction
CRETM(YR) = current rate of return to common stock; fraction

CWIPE(YR) = construction work in progress (construction cost plus afudc); elec-~
tric; equals CWPE + CWPP :

CWP (ASSTYP,PLTNO) = construction work in progress; accumulated direct construc-—
tion costs plus afudec for a particular asset as of a given year

CWPE(YR) = construction work in progress (construction cost plus afude) for
all non-pollution control electric assets under construction in a

given yvear

CWPP(YR) = construction work in progress (construction cost plus afudc) for
all pollution control assets under construction in a given year

DB1(YR) = fraction of tax basis not vet depreciated

DEN1(YR) = the denominator used in the computation of interest coverage ratios;
equals LTDEXP + OTHINT (if this sum = zero, then denom = 1)

DEN2 (YR) = The denominator used in the computation of profitability ratios one
and twoj equals COMIOT + PEQTOT

DEN3(YR) = the denominator used in the computation of profitability ratios
three and four; equals NETPE ‘ :
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DETXBK(YR) = deferred tax for income statement; equals accelerated (construc—
tion cost, tax 11fe) minus ggraight line depreciation {construction
cost, operating 1ife) times tax rate for all assets

DNORME(YR) = straight 1ine (construction cost plus afude, operating 1ife) de-
preciation on all electric assets in YR

DOEXP(YR) = direct operating expenses, electric; equals PP plus fuel costs
plus MAINT plus OPEXPO

DPRATE(YR) = the depreciation rate schedule under the new tay law for a parti-
cular asset. Fraction.

DRETIR(YR) = debt to be_retired in YR (assumes 20 year bonds)
DSL1(YR) = straight line depreciation (construction cost plus afudc, operating

life) for a particular asset in a given year; passed from depreci-
ation subroutine

DTPC = fraction of capitalization that is debt; fraction

EQPC = fraction of capitalization that is equity; equals CEQPC + PEQPC; fraction

ETXR = combined effective federal and state corporate income tax rate; equals !
FTYR + (1 - STXR) + SIXR. TFractiom. . i

i
EXPTOT (YR) = total operating expenses; equals DOEXP + DNORME + TTXR + GRTX i
+ 8SOTX + PTX
FDAPPL(YR) = funds applied; for funds flow statement
FDPROV(YR) = funds provided; for funds flow statement

FITX(YR) = actual federal income tax expense
FNEEDS(YR) = financial needs
FTXR = federal corporate income tax rate, marginal; fraction

GRSSPE(YR) = electric utility plant in service, gross

GRTX(YR) = gross receipts tax

ITXP(YR) = income tax paid; equals FITX plus, for some states, the state cor—
income tax as well; on income statement

ITXR(YR) = income tax reported; equals ITXP + DFTXBK + TC; on income state—

ment
LIACAQ(YR) = notes and other current liabilities
1IFN = operating 1life in years; for depreciation gubroutine input; REAL

LIFT

I

tax 1ife in years; for depreciation subroutine input; REAL
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LTDEXP (YR) = interest expense on long term debt; equals RINT * LTDTOT
+ LTDTOT(YR) = total long term debt; equals OLDT + NWDT

MATNT(YR) = maintenance expense, electric; input data from dispateh sub-
routine

NETINC(YR) = net income for income statement

- NWCEQ(YR) = new common stock issued in YR

NWDT(YR) = new long term debt issued in YR

NWPEQ (YR) = new preferred stock issued in YR

OLDCEQ(YR) = common stock issued prior to YR

OLDPEQ(YR) = preferred stock issued prior to YR

OLDT({YR) = total outstanding debt as of YR; equals LTDTOT(LSTYR) - DRETIR(YR)

OPEXPO(YR) = administrative, customer and other costs, electric

OFREVE(YR) = operating revenues, electric; input from demand subroutine

OTHASS(YR) = assets owned by the utility other than those related to the gener-
ation, distribution and szle of electricity; assumed to be equal to
the base year value for each subsequent vyear

OTHINC(YR) = other incone, total; for income statement; equals AFUDCE + TC

OTHINT(YR) = other interest, i.e., on short term_debf

PDIV(YR) = dividends paid on preferred stock

PEQPC = fraction of capitalizarion that is preferred stock: fraction

PEQTOT(YR) = total preferred stock; equals OLDPEQ + NWPEQ

PP(YR) = cost of purchased and interchanged electric power; input from dis-
patch subroutine

PRET(YR) = rate of return to preferred stock (wéighted average): fraction

PRETM(YR) = current rate of return to preferred stock; fraction

PROF1...PROF4 = profitability ratios; computed by dividing different defini-
tions of income by total equity for PROF1 and PROF2; or dividing
income by net plant for PROF3 and PROF4,

PTX(YR) = property taxes

RADCD = afudc-debt rate; equals ROD * DTPC: fraction
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RBDP(YR) = straight line depreciation (construction cost plus afudc, operat-

ing 1ife), used in revenue requirement determination

RC(YR) = allowed return to common eguity for revenue requirement determination
RD(YR} = allowed return o debt for revenue requirement determination
REGDPE(YR) = depreciation deduction for regulatory commission tax allowance;

equals accelerated depreciation for all electric assets using con-
struction costs and operating life

RETERN(YR) = retained earnings, end of year

REVRQ(YR) = revenue requirement for price determination

RINT (YR) = interest rate on long term debt (weighted average); fraction
RINTM(YR) = curreant interest rate on long term debt

ROD = interest rate on long term debt for afudc and required revenue calcula~-
tions; equals RINT(YR); fraction

RP(YR) = allowed return on preferred equity for revenue requirement determina-
tion

SITZ(YR) = state income tax due in a given year
SOURCG(YR) = other funds provided: equals FDAPPL{YR) ~ FDPROV(YR)
SSOTX(YR) = social security and other taxes

STM(YR) = for revenue requirement determination; sum of fuel costs, operating
costs and non—income taxes for electricity

TRASE(YR) = basis for tax depreciation and property tax; equals sum of VEST
for all plants on line; for historical plant equals GRSSPE + GRSSPO
times TBSFC

TRSPC = fraction of historical gross plant exclusive of afudc; fraction

TC(YR) = investment tax credit earned during the year; sum of ZITC for each
asset type and plant number for that year
TF(YR) = federal income tax allowance for reguired revenue determination

TOTINT(YR) = total interest expense for income statement; equals LTDEXP
+ OTHINT - AFUDCD

TOTITC(ASSTYP,PLING) = accumulated investment tax credit earned by a parti-
cular asset

TOTRES{YR) = rate base: construction costs plus afudc on electric plant in
service
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TS{YR) = state income tax allowance for REVRQ(YR) determination

TXDEPR(YR) = accelerated depreciation {(construction cost, tax life) in YR om
total assets '

TXDP(YR)} = actual income tax depreciation deduction (accelerated depreciation
(construction cost, tax life)) for a particular asset in a given

year; passed from depreciation subroutine

VEST(ASSTYP,PLTNO) = accumulated direct construction cost for a particular

asset
VSTE(YR) = total accumulated direct construction costs, eleciric generation
VSTP(YR) = total accumulated direct construction costs, pollution contrel
WCAP{YR) = working capital; equals ASSCAQ - LTACAOQ

ZITCR = investment tax credit rate; fraction



