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THE FINANCIAL AND RATEPAYER IMPACTS CF NUCLEAR
POWER PLANT REGULATCRY REFORM

I. BACKGRCUND

Three reports--"The Future Market for Electric Generating Capacity."1'2
"Quantitative Analysis of Nuclear Power Plant Licensing Reform,"3 and "Nuciear
Rate Increase Study"u are recent studies performed by the Lcs Alamos National
taboratory that deal with nuclear power. The following presents a short summary
of these three studies. More detail is given in the reports.

A. "The Future Market for Electric Generating,Capacity"1'2

The Economics Group and the Energy Tesnnologies Group at the Los Alamos
National Laboratory performed a study that characterizes the market for new
electric generating plants in the electric utility industry in the year 2000 and
beyond. A portion of that study inciuded 1nterview32' Part 3 W4ith
representatives of both lnvestor-owned and publically-owned electric utility
compinies. These interviews were designed to elicit the views of the utility
organizations on a wide variety of factors that influence their decisions
concerning generating capacity additions.

Interviews were conducted with 23 investor-owned utilities (inclnd!ing
interviews with electric utility holding companies which meant eliciting
information on 30 individual electricity-generating companies), 3 publizally-
owned utilitlies and the Electric Power Research Institute (to nrovide an
overview of the utility industry). The utilitlies were selected to reflact 1

diversity of operational, geographical, institutional, and environm-:nti!

factors. In general, the utility interviaws 'nvolved personnel from the 1atllity
planning department a® well 13 contact with marniagement. (at the vice proeaident
level).

Interview results are given, in that report, tor eloctric utiliry {emand
growth, new capacity additions, alternative sources of capacity, bullding new
nuclear planta, large vs. amall plants, financial risk sharing, turnkey nuelear
reactors., and utility decisions on construction. The following presont:s i
aummary of resurts on the portinn of the study déaling with bullding new metoear
planta and turnkey nuclear reactors,



On the subject of building new nuclear plants, no utllity that was
contacted would purchase or build a new nuclear plant under the present
environment. In a statement that was echoed Dy several other companies, gne
utility that has a relatively successfui nuclear program noted, "With the
current environment the way it is, no one in their right mind would build
nuclear power, and hropefully we're in our right mind."™ A large number of
comments were received on possible changes that wnuld be needed before nuclear
reactors could again oe ordered for utility applications. The major changes
that were noted most frequently are listed and briefly summarized btelow.

o Demonstrated Public Acceptance of Nuclear Power. This is the single
most Important change that 1s needed before any new nuclear power
plants can be built. What will have to occur to bring this about is
uncertain. The most frequently mentioned items were the occurrence
of power shortages as no new plants are built ana dramatically
increased concerns about sox, Nox. and, eventually, CO2 from coal
burning.

o Licensing Reform. This is needed but will nov be considered as
sufficlent without demonstrated public 2cceptance of nuclear power.
(The political winds are just too fickle.) A major iter of concern
was that operating licenses are not granted until after pl..nt
construction. The risk of not being allowed to operate a completed
plant is unacceptable. It was also noted that the Nuclear
Regulatory Commission (NRC) is "more concerned with detailed
regulations than with safety."

o More Certain Construction Schedule. This {3 necessary, and
suggestions included shorter schedules, licensing reform, small
plants, standardization, factory construction, and financial risk
sharing with no feeling of assurance that any of these would work.
The uncertainty is most important however. Some utilities said they
could live with lead-times on the low side of what is currently
occurring, but they have to be able to plan on lead-times.

o0 Smaller Plant SiZes. Wnile the actual plant slze that Js desired
varies with the size of the company, there is some feelirg that
plants should be smaller than the present 1,000-1,200 MNe. However,
there should not be large diseconomies assocliated with the smaller
plants.

o Modular Plants, Factory Construction. Thia applicatiun ¢.” amall,
standardized plants i{s important to some utilities, primari.y those
having low annual load growth rates (<100 (we/yv,. But any such
nlant must be demonstrated "by somebody else, not us."




o Differing Financing Schemes. The two ltems most often menticned
ware inc.us.on of CWIP in the rate base and innovative finarcial
risk sharing between the utility and the reactor constructor and/or
vendor.

o Current Plant Operation. It i3 essential that the present nuclear
plants demonstrate more reliable operation over the next decade.

0 Nuclear Waste. There must be a guaranteed solution to the nuclear
waste problem in place and functioning.

0 New Reactor Types. Several utilities felt that the ligh. water

reactor technology was dead. Others stated that current operations
difficulties {ndicate tha: the technology has not matured. There
was 3ome intereat in new reactor types, but any new reactor must be
demonstrated as to constructability, licensability, and operability.
And the demonstration must be performed by '"somebody else, not us.”
Planning for future capacity will be based on what is knowr.

Turnkey nuclear reactors are seen as a possible approach tc reducing the
uncertainties involved in nuclear plant const~uction. They coula and probabiy
would involve other strategies that have been discussed such as standardization,
medularity, and increased factory construction. With fixed prices, there is
effective financial riak sharing at least c¢n the construction portion of the
project. Standardized and/or turnkey coal-t'ired power plants have had
advantages for some utilities.

While a number of utilities expressed som2 interast in turnkey plants, 1
number of concerns about such plants were noted. The utilitlies would want 1
plant concept that was extensively demonstrated as to licensability and
operability, and the demonstration would have to invclve some other utility. In
addition, another objection to standardized plants 13 that tney cculd be subjuat
to uncontrollable "common cause shutdowns." And in fact, {t wag Jquaationed
whether nuclear plents could ever really te standardl:ied bewviuse, 23 one 0mLany
put i{t, "as long as you have (present) regulation, there will never be
standardization of plants; because no two sitesg or utilitles are the same, no
two plants are alike."

A major oblection to turakey reactors raised by a number of utilities
involved their desire to be intimately involved {n al]l atages of reactor design
and construction. The utilities are ultimately responsible for redctor
licensing and operation. Having these responsibilit!es, the utility frela that
{t must have the knowledge of the design and construction that can nly come
from Involvement in the entire procens,



B. "Quantitative Analysis of Nuclear Power Plant Licensing Reform"3

The Economics Group at the Los Alamos National Laboratory performed a
study that involved developing a model to analyze the licensing and construction
process for commercial nuclear power plants, gathering appropriate time and -ost
data for the process, and analyzing the quantitative effects o. proposed nuclear
regulatory reforms. The model that was created uses computer networ! simulation
techniques to analyze project evaluation and review technique (PERT) chaits.
The computer coae identifies milestone data, activity duractions, and critical
path information. The model uses probabllistic data and operates in Monte Carlo
fashion. The Monte (Carlo technique repeats the same calculation many times
using different values selected from probability distributions for those
variables whcse true value Is nct an exact number,

The code computes total capital construction costs including interest,
nuclear plant cost escalation, and inflation. It distinguishes between overhead
and direct costs -o that cost corrections are automatically made when times vary
with each Monte Carlo pass. It also spreads normalized cash flow curves for
different phases of construction to fit each activity duration time for
particular *ante Carlo paases.,

Basic data were gathered from the Nuclear Regulatory Commission,
Departrment of Energy, Electric Power Research Institute, Atomic Industrial
Forum, Edison Elcctric Institute, Oak Ridge uwational Laboratory, private
utilities, and others. These data were processed into appropriate statistical
form to be used with our computer code. They are representative of current
nuclear industry cvonditions and identify changes that nccur with different
regulatory structures.

The study analyzes a package of nuclear regulatory reforms that is being
proposed by the Department of Energy. Although the analysis {s specific to
these particular reforms, the reader cdn easily recognize that the reform
proposals of the other major reform task forces at the Nuclear Regulatory
Commission and the Atomic Industrial Forum are fundamentally similar %o the
Department of Energy package. Therefore, the relacive importance of the va: ious
"standardization," "site banking," '"-ne-step licensing" and other variations of
generic reform can be evaluated reisonably well simply by reference to the e
quantitative results.



Sumrary -esults indicate that with the current licensing arnd construction
process (no reform), the time rom decision to build to comzercial operation :ig
about 180.2 months with an average cost of 4,389 million in current do!l-rs
(nominal dollars summed over the entire project starting from January 1, 1382
until completion at a 7% inflation rate). The direct benefits of the Depar tment
of Energy task Force proposed nuclear licensing reforms include the folicwing
reduction in time and capital cust.

Average Cost
Time Savings Savings in Millions

Reforus (Months) of Zurrent Dollars
Early Site Permit 5.6 237
Preapproval -of-Design 8.4 508
Early Site Permit and 2.1 1 556
Preapproval-of-Design
One-Step Licensing - 8.7 - 302
Amendments and Variances--Part 1 5.0 193
Major Backfitting {(Amendmerits 24.0 1 205
and Variances--Part 2)
Major Backfitting and 32.4 1 587
Preapproval-of-Design
Hearings 2.6 102
Al. ition of Kesources 0.7 29
Ma,or Backfitting and 66.0 2 2u8
Preapproval-of-Design and
tarly Site Permit
Total Reform Package 64.3 2 228

!
C. "The Nuclear Rate Tncrease Study"l

The Fcoromics Group at the Los Alamos National Laboratrry perfermed a
study ~f the effects that new nuclear plants will have on electric utility rates
during tie first year of commercial operation. The nuclear rate increase study
2xamined all nucleer plants under construction during the July to September 1983
time period by investor-owned uti{lities. Rate lncreases were calculated for 3I
utilities with a total of 51 rwuclear plants under construction.

The main data source for this study was personal communication with
representatives from the 31 utilities during the July to September 1983 time
period and publicly available published reports. The widely accepted financial-
regulatory wosdel from Baughman, Josk.w, and Kamat was used to calculate the
gross .avenue requirement for each nuclear plant under constructicr.



Summary results of tne study indicate that the median rate increase was
estimated at 23% or 14.5 mills per kWh. The 23% median rate increase was based
on gross nuclear plant revenue requirements incluaed in the rate hase during the
first full year of commercial operation, projected electric sales growth for
each utility, and fuel savings. The median rate increase with "optimistic®
3ales growth was 10.5% or 6.6 mills per kWn. This rate increase was based on
each utility’  eleciri~ sales grewth fully matching the nuclear capacity coming
on-line. Finally, the eatimated fuel savings during the first year of
commercial operation were: an average of $190 million for each utility, a
median of $146 million per utility, and an average for each single nuclear plant
of $179 million. The resultant fuel savirgs for all 51 nuclear plants is a fuel
savings benefit to the United States of about $9.1 billion and about 700,000
barrels of oil per day.

The nuclear rate increase study lent itself to examination of coal plant
costs and their effect on rates to consumers. Comparison of nuclear rate
increases with coal rate increases was accomplished using two methods. The
first method consisted o calculating the rate increase for a few coal plants
presently under construction. The second method consistaed of replacing nuclear
capacity with coal capacity(as a hypothetical alternative) for several auclear
plants under construction, Main results of the coal) rate increase stuay
indicated that rate increases were not always higher for nuclear plants than for
coal plants. Thus, the key question for utility planners may not be whether to
build coal or nuclear plants but, instead, whether to build short rather than
long lead-time planta.

II. INTRODUCTION

The Los Alamos National Laboratory has performed a study of the of the
financial and ratepayer impacts of nuclear power plant licensing reform. This
study is an extension of the above mentioned study entitled "Quantitative
Analysis of Nuclear Power Plant Licensing Reform"3 that uses Monta Carlo
modeling to analyze project evaluation and review technique (PERT) charts for
the nuclear pcwer plant licensing and construction process, The direct benefits
0. savings in lead-time and construction costs of two reforms from tLhe
"Quantitat.ve Anulysis of Nuclear Power Piant Licensing Reform" 3tudy are



applied to a simulation model to yield tne total benefits of improvements in the
financial performance of two specific utilities and reduction in the price of
electricity to ratepayers.

In estimating the total benefits of nuclear reform, two refcrms -- the
combined early site permit and preapproval-of-design reforms and the total
reform packag., were compared with the current licensing and construction
process. From the "Quantitative Analysis of Nuclear Power Plant Licensing
Reform"” study, the current licensing and ~construction process (no reform) was
2atimated to take about 15 years in project time and have a total cost of 4.389
billion i{n nominal dollars. The combined early site permit and preapproval-of-
design reforms was estimated to take about 11.5 years in project time and have a
total cost of 2.833 billion in nominal dollars. The total reform package was
estimated to take abzut 9.7 years in project time and have a total cost of Z2.161
biilion in nominal dollars.

The results of the Monte Carlo modeling of PERT charts were used as
inputs to a Los Alamos regulatory-financial model -- Electric Utility Policy and
Planning Analysis Model (EPPAM). The EPPAM model simulates the planning,
operation, capacity construction, construction financing, and price regulation
over time of a typical investor-owned electric utility company subject to the
rate-of-return regulation commonly practiced by the state public utility
commissions. The model is initialized in 1982 and projects financial and
ratepayer impacts over the 1982-2010 time period for the no reform and the
reform cases for two utilities.

Data on two regions was collected for this study -- (1) the Northern
California region corresponding to the service territories of the P:cific Gas
and Elactric Coumpany (PG&E), the Sacramento Municipal Utility District (SMUD),
and various other government-owned utility systems in northern and centi-al
California, and (2) most of the state of Georgia (153 of the 159 counties)
including the service territories of Georgia Power Compauny (Georgia Power),
Oglethorpe Power Corporation (COPC), Municipal Electric Authority of GCeorgia
(MEAG) and the city of Dalton. Regional data was collected for these service
territories in order to take account of the planning regions used by PG&E and
Georgia Power for purposes of planning new capacity expansion. The regional
data collected for this study included information about the resources, assets,
ard operations of each region’s utilitles as well as the regioral income groith.



PG&E was 3elected for this study because or its large size: relatively
low electric energy load growth projections; reperdence on oi{l and gas steam
generation; emphasis on conservation, load management, and cogeneration; and
readily available detailed planring documents prepared by the company and
the California Energy Commission. In terms of 1982 kWh sales and total
revenues from sales of electricity, PG&E ranks first among the privately owned
electric utilities (which account for about 7€% of total privately, publicly and
cooperatively owned utilities). In 1982, PG&E had electric energy sales of
60,519 million ki and total revenues from sales of electricity of 4,477 million
dollars. In terms of total electric operating revenu2s (total revenues from
sales of electricity plus other cperating revenues), PG&E ranks fourth (3,845
million dollars) due to negative other operating revenues derived from purchased
power.s The annual growth in electric energy load after accounting for
conservation and load management is estimated at 1.5% per year bet.reen 1982 and
2010. PG&E ig heavily dependent on cil-gas s-z2am generation. About 50% of the
1992 generation from company plants (company plant generation accounts for about
57% of total sources of generation) is gas and oil-fueled. The remaining
generation from company plants is about 38% from hydroelectric and 12% from
geothermal. During 1982, PG&E purchased abcut 43% of total generation from
cther utilities. Of this amount, about 32% was purchased hydroelectric obtained
over the intertie from the Pacific Northwest. The actual amount of purchased
hydroelectric can vary tremendously from year to year depending on the
precipitation. The year 1982 was a very "wet" year, resulting in a large amount
of purchased hydroelectric. The remaining generation from purchased power
included about 17% from fossil fuel and about 9% from nuclear. Thus, for the
year 1982, the sources of total power generation for this coastal utility were
43.3% purchased power, 27% gas, 21.8% hydroelectric, 6.8% geothermal, and 1.1%
oil.6'7 The availability of detailed planning documernits allowed the model's
base case projections to be benchmarked against the corresponding results from
the company's long-term planning document:ss.8'11

The selection of Georglia Power wa3s determined by its contrast to PG&E in
many respacts. Georgia Power i{s somewhat smaller in size than PG&E with elec-
tric energy sales in 1982 of 49,703 million kWh, total revenues from sales of
electricity of 2,433 million dollars, and total electric operating reveniues of



2,457 million dollars. The assumed growth in electric energy load of 2.75% per
year for Georgila Power is more rapid than that for PG&E. Georgia Power is more
éxemplary of an interior utility having a 1982 system power generation ~f 293¢
coal, 7% nuclear, and 4% hydroelectric. Not only does this company not have any
dependence on oil and gas steam generation, but it also has relatively little
interest in load management and cogeneration. Rather than purchasing power from
other utilities, Georgia Power sells power to certain neighboring utilities.
The company is a wholly-cwned subsidiary of the Southern Company.12'1u*

The benefits of improvements in the financ:al performance of two
utilities and reduction in the price of electricity to ratepayers of nuclear
regulatory reform are examined in this study. Improvements in the financial
performance are measured by examining key financial variables arnd comnaring
their performance with goals set by PG&E for the no reform and the reform cases.
These goals include an internal generation of funda greater than U0%, a fraction
of earnings due to allowance of funds used during cons:ruction (AFUDC) under
20%, a pretax interest coverage ratio in excess of 3.0, and a common stock
market to book ratio in excess of 1.0.2' Part 2. The price of clectricity and
real price of electricity is given for all cases. The financial and ratepayer
impacts were measured for two different simulations: (1) nuclear and generic
capacity additiors and (2) all nuclear capacity additions. Generic capacity nas
the characteristics of a coal plant, with (1) a forecasting horizon of 7 years,
(2) construction lead-time of about 6 years, and (3) a direct construction cost
of $1,000/kW. In simulations with nuclear and generic capacity additions, both
types of capacities are adcad in fairly equal proportions to the system load.
In simulations with all nuclear capacity additions, all generic capacity on-line
and under construction is virtually zerc, and future 'cad growth is met solely
by nuclear additions. Results of the study are given for the no reform,
combined earl, site permit and preapproval-of-design reforms, anc total reform
package cases for the 1982-2010 simulation period. "New nuclear capacity" (that

*The Southern Company is the parent company of four generating companies --
Georgla Power, Alabama Power, Gulf Power, and Mississippl Power, which together
Jointly own generating facilities, nave interccnnecting transmission lines, and
exchange power in four southeastern states -- the whcle states of Georgia and
Alabama, and the northwest portion of Floridas and southeast portion of
Mississippl. The Southern electric S%Q;em 13 one of the nation's largest
investor-owned electric utility systems. '



nuclear capacity added to meet future load growth beyond each company's present
planned additions) construction for the no reform case begins in 1982 with the
first unit coming on-line in 1997. New nuclear capacity constr_ztion for the
combiried early site permit and preapproval-of-design reforms begins in 1985.5
with the first unit coming cn line in 1997. For the total reform package, two
different construction intervals were run -- (1) total reform-later, and (2)
total reform-early. Total refcrm-later rerers to new nuclear cajacity construc-
tion beginning in 1987.3 with the first unit coming on-line in 1997 (the same
year that the no reform and combined early site permit and preapproval-of-design
reforms cases Ctegin commercial operation). Total reform-early refers to new
nuclear capacity construction beginning in 1932 (the start of the simulation and
the same year that the no reform case begins construction) with the first unit
somirg on-line in 1991.7, about 5 years sooner than ary of the other cases.

Summary results of the study are presented in Tables I through III. For
simulatiors with nuclear and generic capacity additions, all nuclear units begin
commercial operation during the simulation period; whereas, for simulations with
all nuclear capacity additions, all nuclear units begin commercial operation for
the total reform-early case but not for the other cases. Thus, by the end of
the simulation some nuclear units are still under construction for these other
cases.

Table I shcws the estimated rate increases or decreases for new nuclear
capacity additions for PG&E and the Georgia Power for simulations with nuclear
and generic capacity additions and for simulatione with all nuclear capacity
additions. These price increases or decreases are measured during the period of
commercial operation of the new nuclear units.

For simulations with nuclear and generic capacity additions for PC&E,
real price decreases for all the reform cases and increases for the no reform
case as each of the five nuclear units begins commercial operation. Real price
decreases about 8% for total reform-early, 3% for total reform-later, and 2% for
combined early site permit and preapproval-of-c 3ign reforms and increases about
6% for no reform. The fuel cost savings (by backing out of more expensive oil
and gas) obtained from these reformed nuclear units are greater than the added
capital costs. For Georgia Power, real price decreases for the total reform-
early case and increases for all other cases as =ach of the six nuclear units
begin commercial operation. Real price decreases about 26% for total reform-
early and increases about 2% for total reform-later, 13% for combined early site
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TABLE I

ZSTIMATED RATE INCREASES OR DECREASES FOR NUCLEAR CAPACITY ADDITIONS?

Paciflc GCes and Electric Company eorgla Powsr Company
Nuclear and GCeneric  All-Nuclear Capacl®y Nuclear and Generic  All-Nuciear Capac;iny
n ‘
Capaclty Addltlonsr Adcitions Capacity Addl:lons Additiong'
(%) _ {3) _ ‘1) 1)
No reform® +6 +53 +36 +78
Combined early site permit and
preapproval -of -des1gn reforms” -2 ¢ ! 13 +58
Total rerom-later: -3 -5 . 2 LUt
Total reform-early® -8 -5 -26 .7

3p—ice increases or decreases (in constant 1980 dollars) ars estimated for tr: perlod corresponding to the year prior to
conmercial operatlon of the first vLiali and the year the last unit comes on-l1 .e for all casas.

bNou nuclear capaclty construction begins in 1982 with the first wiit coming on-line 1n 1997.

Cnew nuclear capaclty construction hegins In 1985.% with the first unit coming on-line In 1997.
dNew nuclear capacity construct..u vegins in 1987.3 with the first unit coming on-line In 1997,

PNew nuclear capacity const-uction begina in 1982 with the first unit coming on-line In 1991.7, about S years sooner than
any of the other cases,

"5.695 M nuclear capacity additions.

I313.668 GW nuclear capacity additions for total reform - early; 10.25. % nuclear capacity additions for all other cases
with 3,017 (W under ~-..structlon.

h6.‘33“ W nuclear capaclity addittons.

l20.502 W nuciear capanity additions ror tolal reform - early; 15.746 GW nuclear capacity adclitions for all other cases
with 4,556 GW under constructlon

permit and preapproval-of-design reforms, and 36% for nc reform. Georgla Power
has predominately coal with some nuclear and hydroelectric fuel usage for system
generation prior to commercial operation of the new nuclear units. Fuel costs
are therefore relativelv low throughout the simulation for this utility. Thus,
for the three cizes with price increases, the added capital costs of these nsw
units outwelgh anv fuel cost savings. Also, this company {3 a more rapldly
growing utility than PG&E ana must therefore add more capacity (both generic and
nuclear) at very high capital costs compared to existing inits in order to meet
demand growth. For the total refcrm-early case wil, :n 2xhibits a price decrease,
new nuc.ear units begin commercial operation much earlier in the simulation
while real price i3 already high from inclusion of Scherer and Veogtle in the
rate base. Thus, the combination of an already high rwal price from Scherer and
Vogile and fuel cost savings from Scherer, Vogtle, and the new nuclear units
cause price to decline for this reform case during the period these new units
anter tile rate bage,

For sirlations with all nuclear capacity additions for PG&E, real price
decreases about 16% tor total :etorm-early and 5% for total reform-later and
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increases about 1% for combined early site permit and preapproval-of-design
reforms and £3% for no reform. Again, the fuel cost savirgs outweigh the added
capital costs for the total reform cases. For Ceorgla Power, real price
increazes about 17% for total reform-early, U41% for total reform-later, 58% for
combined early 3ite permit and preapproval-of-desigr reforms, and 78% for no
reform. Again, this utility is a more rapidly growing utility building more
nuclear units than PG&E. These new nuclear units are more expensive than
generic capacity, thus the higher price .(ncreases under this scenario than the
nuclear and generic 2zapacity additions scenario for this utility. A4lso, since
fuel costs are relatively low for this utility, the added capital costs of these
new nuclear units outwelgh any fuel cost savings. All nuclear capacity comes
or.-line ror the total reform-early case for PG&E (13.668 GW) and Georgia Power
(20.502 GW) by the end of the simulation period. For the other cases, 10.251 (W
comes on-line for PG&E by the end of the simula*ion with 3.417 GW under
constiruction, and 15.946 GW comes on-linf for Georgia Power by the end of the
simulation with 4.556 GW under construction. Therefore, all cases except the
total reform-early case (under the all nuclear capacity additions scenaric)
would have larger price increases than noted in Table I as remaining capital
costs are added into the rate base.

Table II shows the estimated price advantage in terms of lower real price
of the reform cases relative to no reform. For simulations with nuclear and
generic capacity additicns, the estimated price advantage is calculated for the
year in which all new nuclear capital costs are included in the rate base for
all cases--2,006 fcr PG&E, and 2,008 for Georgia Power. For simulations with
all nuclear capacity additions, the estimated price advantage 1is calculated in
the year 2010 for both companies ~lthough some nuclear capacity is still under
construction for all cases except total reform-carly.

For simulations with nuclear and generic capacity additions, the total
reform-early case has the greatest price adviantage for both companies. For
PG&E, the estimated price advantage in terms of lower real price for the reform
cases is about 16% for total reform-early, 8% ror total reform-later, and 5% for
early site permit and preapproval-of-design reforma. For Georgia Power, real
price is about 39% lower for total reform-early, 25% lower for total reform-
later, and 16% lower for combined early site permit and preapproval-of-de3l:n
reforms than for no reform. The reform cases for Ceorgia Power have a greater
price advantage relative to no reform than the reform cases for PG&E. This i3



TABLE II

ESTIMATED PRICE ADVANTAGE OF THE REFORM CASES RELATIVE TO NO REFORM®

Pacific Gas and Electric Company” Jeorgla Power Tompany”
Nuclear and Generic  All Nuclear Zapacity Nuclear and J. nerlc  All Nuclear Capacity
Capacity Additiona® Add1° lona” capaclty Additions' Add1t tona?
(1) (%) . ‘1) ‘1)
Comblned early site permit and
preapproval-of -design r-eror~|'nad 5 50 16 1y
To%al reform - later® 8 57 25 2U
Total reform - early’ 16 76 39 10

31n constant 1980 dollars. No reform new nuclear capacity begins construction fr( 1982 with the first unit coming on-llne
tn 1997.

bEstlnnLed price advantage given for the year 2006 for nuclear and generic capacity additions and for the year 2010 for
all nuclear capacity additlons.

CEstimated price advantage given for the year 2008 for nuclear and generic capacity addl'!ons and for the year 2010 for
all nuclear ccpacity additions,

dNev nuclear capacity constructlon begins in 1985.5 with the flrst unit coming on-line in 1997,
®New nuclear capacity construction begins In 1987.3 with the first unit coming on-line In 1997,

er nuclear capacity const: uctlon begins in 1982 with the f{rst unit coming on-line la 1991.7, about 5 years sooner than
any of the other cases,

85,695 W nuclear capacity additions.

h13.66!‘3 GW nuclesr ~apanity addltions fcr total reform - early: 10,251 OW nuclear capacity additions for al other cases
with 3,417 W undur constructlon,

l6.83" GM nuclear capacity additions,

]20.502 M nuclear capacity additlons for total ~eform - warly: 15.946 GW nuclear capaclity additiony ¢ s all other cases
with 4,556 CW under constructlon,

because real price is lower for all reform cases and higher for the no reform
case for Georgli Power than for PG&E. For Ceorgia Power, the combination of low
fuel costs throughout the aimulation and the cheaper capital costs ot the
reformed nuclear units yield lower prices than four PG&E for all but the no
rerform case. ‘Wth no reform, the fuel cost savings afforded PU&E by backingz out
of expensive oll and gas fuel usage keep price (over than that of the no retorm
case for Georgila Power.

For simulations with all nuclear capacity additions, all nuclear capacity
has not come on-line by 2010 for the no reform, the combined sarly site permit
and preapproval-of-uesign reforms, and the total reform-later cases. Thus,
total reform-early would show an even greater price advantage than that whlich

ears in Table [I. For PG&E, the estimated prrice advantage in terms of lower
price for the ireform cuses (s about 76% for total peform-early, 57% for total
reform-later, and 50% for combined early site permit and preapproval-ot-design

reforag,  For Georgla Powar, real prie 13 about 103 Lovwer for total retorm-
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early, 24% lower for total reform-later, and 14% lower for combined early site
permit and preapproval-of-design reforms than for no reform. PG&E has a greater
price advantage for all reform cases relative to no reform than Georgia Power.
This is because real price for the no reform case is much higher than for the
other cases for PG&E. The added capital costs of the nonreformed new nuclear
units greatly outweigh the ruel cost savings.

Table III shows the number of years of poor financial performance for the
no reform and all reform cases for simulations with nuclear and generic capacity
additions and simulations with all nuclear capacity additions for toth
ccmpanies. Overall, the total reform-early case exhibits the best performance.
Although some financial indicator3 show short periods of poor performance with
this reform, the magnitude and duration of poor performance is generally much
less than for other cases. The no refcrm case generally exhibits the poorest
performance financially. This case usuaily has »a greater magnitude as well as
duration of poor financial performance than other cases. Generally, the tctal
reform-later case performs better than the combined early site permit and
preapproval-of-design reforms case, and, the combined early cite permit andg
preapproval-of-design reforms case verforms better than the no reform case.
Also, for all cases, simulations with all nuclear capacity add.tions seem to
have a greater number of years of poor financi.il health than simulations with
nuclear and generic capacity additions. (For all cases except total
reform-early, the number of years of poor financial health may be greater tran
what 13 shown in the table since all nuclear capacity has not zome on-line by
2010.) This is because the cheaper capital coats of generic capacity (du~
mainly to 1 short construction lead-time uf six ysars) help the financlal
performance of both utilitiec,

ITI.  METHODOLGOY

The EPPAM simulation modnl was used to analyze the financial feasibility
and ratepayar impact of the no reform and the reform cases. EPPAM simulates the
planning, oper.tion, capacity construction, construction financing, and price
regulatior over time of a typical {nvestor-owned electric utility company
subject to rate-of-retur*i regulation commonly practiced by the state public
utility commission. It uses the system dynamics technique of modeling o
emphasize the dynamic processes, feedback mechanisms, time delays, and nonltinear
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relationships observed irn the electric utility industry. Various versions of
EPPAM have been developed and implemented over the years since its inception at
Dartmouth College in 1975. Most of the expansion and improvement of these
various versions of EPPAM has occurred at the Los Alamos National

Laboratory.16'18 Applfcations of the EPPAM models are described in several

ar‘ticless.19"27 To date. about 20 outside groups have implemented various
versions of the EPPAM models. Most recently, the main activity is in adapting
EPPAM to assist in electric resource planning by Corporate Planning Departments
at several midwesat utility companies.

The version of EPPAM used for this study was developed by combining
relevant parts of three existing models: (1) the side-by-side model used to
analyze PG&E's conservation programs, (2) the EPPAM models ccnstructed for the
US Department of Energy, and (3) the plarning models currently under development
for the Bonneville Power Administration. The resultant model is large and
complex. The model was originally developed to be used for a f(inancial
feasibility case study for the above mentioned study entitled "The Future Market
for Electric Generating Capacity,Volume II: Technical Documentation."2
Information about the model is given in that report.

Data from the "Quantitative Analysis of Nuclear Power Plant Llcencing
Reform"3 study were used as inputs to EPPAM. The data include the following:
escalation - 9%
inflation - 7%
unit size - 1.139 GW
dircet construction ccst updated to 1982 dollars:

0o -0 reform - 1,481 billion

0 combined early site permit and preapproval-of-design reforns -
1,147 billicn

total reform package - 1.046 billion

o O O O

(o]

0 critical path length:

no reform - 15.02 years

combined early s'!te permit and preapprovel-of-decign reforms -
11.51 years

0 total reform package - 9.66 years

0
0

0o PERT caah flow curves for no reform, combined enrly site permit :and
nreapproval-ot-design reforms, and total reforn packuse.



The weighted cost of capital was initialized at 10% "n EPPAM. Although this
figure is a bit higher than the 9.4% figure given in the "Quantitative Analysis
of Nuclear Power Plant Licensing Reform" study, it has no effect on the results.
This i3 due to the financial distress loop that i{s active in the EPPAM model and
the regulatory response tc th=2 loop. A discussion of the financial distress
loop and the regulatory response to it are given in the proceedings27 of a
workshop held at the Les Alamos National Laboratory on regulatory-financial
models of the US electric utility industry. Because the weighted cost of
capital varies with the utility's financial health (and is affected by the
risk-free interest premium), the value of this variable throughout the
simulation is really dependent cn the financial condition of the utility and not
on the initialized value.

The EPPAM model was run for the no reform case and all reform cases
reported in the "Quantitative fnaiysis of Muclear Power Plant Licensing Ret’orm"3
3tudy. Results are given in this report for the no reform, combined early site
permit and preapproval-of-design reforms, and total reform package cases for the
1982-2010 simulation period. Thase cases give the lower and upper boundaries
for each of the financial indicatora and the price of electricity. All other
reform cases fall somewhere between these boundaries deperrding on the project
time and total project ~ost. From the "Quantitative Analysis of Nuclear Fower
Plant Licensing Reform," the no refcrm case was estimated to take ahout 15 years
in project time and have a total ccst »f 4.389 billion in nominal dollars. New
nuclear capacity construction for the¢ no reform case begins in the EPPAM model
in 1982 with the first unit coming on-line in 1997. The combined early site
permit and preappirroval-of-design refo~ms case wa3 ez lmated to take about 11.5
years {n project time and have a total 208t of 2,833 biltion in nominal dollars.
New nuclear capacity construction fcr this reform tegins {n the EPPAM model in
1985.5 with the first unit coming on-lire in 1997. The total reform packare
case wis estimated to take about 9.7 years in project time and l.ave a total <ot
of 2.161 billion {n nominal dollars. For this re!orn, two different
construction intervals were run using EPPAM -- (1) total reform-later, and (.)
total reform-early. 7Total reform-later refers to new nuclear capaclity
construction beginning in 1987.3 with the firat unit coming on-line in 1997 (tre
same year that the no reform nnd comtined early oite permit and preappreoval-of-

design re¢forms cases begin commercial operation). Total reform-early rotfors oo
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new nuclear capacity construction beginning in 1982 (the start of the simulati
and the same year that the no reform case begins coriczruction) «ith the first
unit coming on-line in 1991.7, about 5 years sooner than any of the other cases.

For the above mentioned cases, two different simulations were run to meet
future load growth: (1) nuclear and generic capacity additions and (2) all
nuclear capaclity additions. Generic capacity hag the characteristics of a coal
plant, with a forecasting horizon of 7 years, construction lead-time of about 6
years, and a direct construction cost of $1,000/kW. In sim:lations with
nuclear and generic capacity additions, both types of capacities are added in
fairly equal proportions to the gystem load. In sinulations wlth all nuclear
capacity additions, all generic capacity on-line and under construction is
virtually zero, and future load growth i3 met solely by nuclear additions.

Tables IV and V show the electric resource capacity and generation as
well as the growth in electric energy load for the. planning regions of PG&E and
Georgla Power for the years 1982 (the start of the simulation) and 2010 (the eud
of the simulation). A brief description of each electric resource is given in
Appendix A. A more detailed description is given in the study entitled "The
Future Market or Electric Generating Capacity, Volume II: Technical
Documentation-~Part 2. Financial Case Study.' E The electric resource capacities
and generations given in Tables IV and V are for model simulations with both
nuclear and generi¢ capacity additions. For sgsimulatinns «ith all nuclear
capacity additions, generic capacity is 0.0 GW and generaticn {3 0.0 billion
kWh/yr throughout the simulation.

In 1982, oll-gas steam generation accounts for ahout 44% of total
generation for PG&E's planiiing region. Owned hydiroelectric acaounts for about
30% of total generation. Purchased hydroelectric accounts for only about 6% of
total generation, As mentioned previously, purchased hydroelectric for 1982 is
about 32% (as given in the company's 10-K report7). But, due to the tremendous
variability in the amount of purchased hydroelectric from year to year (1982
happened to be a very "wet" year), the company assumes a dry year for planning
purposes. By the end of the simulation, major sources of generation are nuclear
(28%--including generation {rom Rancho Seco and Diablo Canyon units as well as
from new nuclear units), conservation investmant (19¢%), owned hydroelectric
(16%), and generic (114). O0il-gae steam generation decreases to about 8% of
total system generation as the company's oll-gas back-out goals are achieved.
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TABLE

v

SLEITRTT RISCURCE CAPACITY AND SEMERATICH
AND GROWTH IN ELECTAIC INERGY UDAD FQR 1582

Eleclric Resource  Ccpagity.

Conservalion I'westment

Load Managernent

Owned Hydroelectric

Purchased Hydroelectric

Purnped Slorage

Cogenermtion

Wind and Other PURPA
Purchases

Nucleor

Geothermal

Cod

Oil~Gas Sleam

Turbines (peaking)

Caneric

Growih in Heclric Energy
woad After Accounting for
Censervation and Load
Managemertt

Pacific Gas and
Eectric Company

Gereration

Geourgia Power
Cempery

Ceperily _ Cenemiizn

GV (bilion kWhyyear)

0.9 4.
0.0 0.
6.5 25.
1.4 5.
0.0 0.
0.2 1.
0.0 0.
0.9 5.
1.0 6.
0.0 0.
7.2 37.
0.4 0.
0.0 0.
1.5%/year
TABLE V

OO -0O0 O & ~--0 WL

Gw)  (kilion kWh/year)

C—-O0®TV-0 COOOOO
ONOWOOO OQOm@OM

ONOWYWOWHWO OQOOWw I

(]
COO0WOQWYWO OO IIMMNT—-

2.75%/year

ELECTRIC RESCLRCE CAPACITY AND GENERATION
AND 3ROWTH i ELZCTRIC EHMERGY LVAD FCR 2010

Claglric Pascurte

Consarvalion hivestment

Leud Manngement

Ownea Hydroslactric

Pumbased Hydroslechric

Munped orage

Cogunnealion

Wing und Qther PURPA
Pnchiuses

Nuclear

Geolherred

Cudl

Qil=Gay Steom

Tirbines (pedding)

Ganeric

Growlbe i Floelth: Enmogy
Load Ader Accouniing lor
Cotsacvnllon and Loud
Managen it

Pecific Cas and
Ele_ric Cerrpany

Cuopecily  Ceneralion
vy (it kKb year)
6.5 34,4
2.8 0.9
7.5 29.0
1.5 5.3
.2 -0.5
1.5 10.0
0.4 0.7
5.4 49,9
2.5 151
0.0 0.0
7.2 15.0
1.2 0.5
4.5 19.6
(2.8 under conshrctionm

AT
LS yoar

Gegrgia Power

Corrpany
Cupacily  _Gurertiion

(GW)  (ulion kwiy year)

4.7 22.8
0.9 0.0
.1 4,
0.0 (3.0
0.4 —-3. 4
0.9 0.0
0.0 0.0
10.9 51.3
0.0 0.0
8.6 21.35
0.0 0.0
2.2 1.4
6.3 30.4
(4.1 under construction)

2,750 ynar



For Georgia Power's planning regicn, major g .r:ig~ation is from coal plants
wiiich accounts for about 73% of total generation ir 1982. By the end of the
simulation, nuclear generztion (including generation from Hatch and Vogtle units
as well as from new nuclear units) accounts for :bour 44% of total generation.
Other major sources of generation at this time include generic (22%),
conservation investment (16%), and coal (15%).

The capacity and generation for each electric resource for both regions
include generating units inder construction at the beginning of the simulation.
These units are scheduled to begin commercial operaitlon at sume point during the
mid to late 1980 time period. Table VI gives these denerating units, company-
planned commercial operation dates and nameplate ratings (or nominal
capabilities) for each company's planning region.6'1u

TADLE VI

GENERATANG UNITS, COMMERCIAL OPERATICN DATES, AND
NAMEPLAYE RATINGS (OR NOMINAL CAPABILITIES) FOR THE
PLANNING REGIONS QF PACTFIC GAS AND ELECTRIC COMPANY

AND JEORGIA POWER CQMFANY

Prcific Gas and Flectric Company

Commercial Nominal

QOperation Capability
Gener t 'ng Unir Dates (MA)
The Geysers Unit No. 18 (geothermal) 1983 1o
Kerkoff Unit No. 2 (hydroelactric) 1983 Ve
Diablo Canyon Unit Nos. ' & 2 (nuclear) 1984 2,190
Halms Unit Nos. 1,2 & } (pumped storage) 1985 1,185

Moss Landing Unit Nos. o & 7 (cogeneration) 1985 G.5
The Geysers Unit No. 20 (geothermal) 1986 110
The Jeysers Unit No. 6 (geuthormal) 1986 110
21 uznzll hydroelectr.c projects 1983-1987 g2

Jaorgia Power Condany

Commercial Nameplate

Operation Rat ings
Genarating Uni: Da.es (MW)
Plant Scherer Unit lio. 2 icoal? 1984 818
Bartlotts Ferry Unit Nos. 5 & v (hydroeluctric) 1965 108
Plant Scherer Unit No. ) (coal) 1987 818
Alvin W. Vogtle Nualear Plant No. ! (nuclear) 1987 1,160
Rocky Mountain Unit Nos. 1,2 & 3 (pumped storage) 1987 aur
Alvin W. vogtle Nuclear Plant No. 2 (nuclaar) 1988 1.160
Coat Rock Unit Nos. 7 & 4 (hydroelectric) 11388 67
Plant scherer Unit No. 4 (o0al) 1989 818



Iv. RESULTS

Figures 1 through 22 (presented at the end of the results section) give
the main results of the financial and ratepayer impacts of nuclear power plant
licensing reform. The following description of these figures will be very
general in nature, since a detailed explanation of each figure is given in
Appendix B and a summary of all figures (including three summary tables) is
given in the introductory section of this report.

Figures 1 through 22 give the following inf rrpation for the 1982-2010
simulation period: internal generation of funds, rraction of earnings due to
AFUDC, pretax interest coverage ratio, common stock market to book ratio (for
PG&E, only; Georgia Power's common stock ls wholly owned by the Southern
Company, thus, common stock is sold at book value in the model), real price of
electricity (in constant dollars), and price of electricity (in nominai dollars.
assuming 7% inflation per year throughcut the simulation). Figures 1 through 11
are simulations using nuclear and generic capacity additicns; whereas, figures
12 through 22 are simulations using all nuclear capacity additions. The
improvements in the finarcial performance of each utility and reduction in the
price of electriclity to ratepayers of nuclear regulatory reform are examined {n
this study. Improvements in the financial performance of each utility are
measured by examining key financial variables and comparing their performance
with goals set by PG&E. These goals include internal generacion of funds
greater than 40%, fraction of earnings due to AFUDC under 20%, pretax interest
coverage ratio in excess of 3.0, and common stock marlitet to book ratio In excesa
of 1.0.% Part 2

Prior to commercial operation of several generatirg units under
construction at the beginning of ali simuiations (see Table VI). the financial
indicatcrs for each company show poor performance. This is due to tne large
capital costs associated with these units that are not recovered until the units
begir. commercial operation. Upon commercial operati.n of these units during the
mid to late 1980's, all financial {ndicators improve dramatically as capital
costs are recovered in the —~ate base and tliere is relatively little construction
activity (with the excepti: 1 of the Lotal refdrm-early case). The price cf
electricity (in real as well as nominal doilars) increases during this period as
these capital costs enter the rate base.

Figures 1 through 11 give simulation results for nuclear and generic
capacity additions. For these simulation results, the total reform-early cajge
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exhibits the best overall performance. With this reform case, all financial
indicators, except the pretax interest cover:ge ratio for Georgla Power, show
gcod financial performance throughcut the duration of the simulation after
commercial operation of the several units listed in Table V7. This reform cass
shows less financial recove:y during the mid to late 1980's than the other cases
sincé it has the most construction activity et this time. Total reform-early
has a construction start date of 1982 and an on-line date of 1991.7 (for the
first new nuclear unit). The other cases have corigtruction start dates of 1982
for no reform, 1985.5 for combined early site permit and preapproval-of-design
reforms, and 1987.3 for total reform-later; and, these cases all have on-line
dates of 1997 (for the first new nuclear unit). With the commercial operation
of each new nuclear unit and the inclusion of the assaca2iated capital costs in
the rate base (as evidenced by the peaks in all graphs), all financial
indicators improve for all cases. The i{mprovement in the financla'! health of
each utility is more dramatic for the total reform-early case. This is because
the total reform-early case has trna shortest construction lead-time of 9.7 years
and begins construction in 1982, thereby avoiding the increasing iaflation and
e¢scalation costs in later years. Although the total reform-later case also has
a constructicn lead-time of 9.7 years, construction begins after several sears
of :nareasing inflation and escalation costs. Generalliy, the total reform-later
case performs betteir than the combineu earlv site permit and preapproval-of-
desaign reforms case, and, the combined early site permit and preapproval-of-
design ra2forms case performs better than the no reform case for most of the
simulation period. The exception occurs (fcr some financial indicaicrs) near
the end ot the simulation period when longer lead-times and the resulting larger
capital ccsts in the rate base for the no reform and combined early site permit
and preapproval-of-desigi raforms cases cause a reversal of this trend. After
tne last nuclear units begin commercial operation for zll cases, the companies
invest only in generic capacity and the financial indicators for all cases
converge. This convergence i3 caused by all —c2ses having the same generic
capacity characteristics, thus differences among the cases are negligible.

The real price of electricity (in constant dollars) and the price of
electricity (in nominal dollars) is lower for the reform cases than for the no
reform case as all new units become operational. The total reform-early case
generally exhibits the lowest price. For PG&E, real price decreases for all the
reform cases and increases for the no reform case as each of the five nuclear
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units begins commercial operation. This is because the fuel cost saings (by
backing out of more expenaive oil and gas) obtained from these new nuclear units
are greater than the added capital costs. The increase in real price of
electricity from the rew nuclear units with no reform ic due to the acded
capital ccsts excceding the fuel cost savings.

For Georgia Fower, real price increases for all cases except total
reform-early as each of the six nuclear units begins commercial operation. The
increase 1n the real price for the no reform, the combineu early site permit and
preapproval-of-design reforms, and the total reform-later cases is due to the
added capital costs of the new nuclear units exceeding the fuel cost savings.
Georgia Power has predominately coal with some nuclear anc hydroelectric fuel
for system gerieration prinr to commercial operation of the rnew nuclear units.
Thus, fuel <:.ts are relatively low for this utility. Also, because Georgia
Power is a more rapidly growing utility than PG&E, it must add more capacity
(both generic and nuclear) at very high capital costs compared to existing units
in order to meet deinand growth. For this company, the total reform-early case
exhibits a short-term price penalty between 1995 ard 2006 due tc greater added
capital costs of the new nuclear units cosmipared to the fuel cost savings.
During the period followins the commercial operation of Scherer and Vogtle, real
price decreases dramatically for the other cases because of the more inexpensive
nuc 2ar and coal fuel usage and no added capital costs in the rate base of the
new nuclear units until 1997.

For both companies, tiic combined early site permit and pre.pproval-of-
design reforms and the total reform-later cases i:ave short.term price penalties
for about a ten year period prior to commercial operaticon of the firsi rweclear
unit. This is because the companies 1are paying more income tax and have less
dett interest during this period since there is less constiruction activity tor
these two cases than for the no reform case. By the end of the simulation, real
price (in constant dollars) and price (in nominal, 7% per rear inflated dolilars)
is lower for Georgia Power than for PG&E for all cases except the no reform
case. This i3 because Georgla Power has lower fuel costa throughout the
simulation (ranging from about 20% to 30% of total real price of electricity
hetween 1982 and 2010) than PG&E (which ranges from about 73% tc 50% of total
real price of electricity between 1982 and 2010). Thus, fcr Georgla Power, the
combination of low fuel costs thiroughout the simulation and the cheaper capital
costs of the reformed nuclear units as well as the generic generating capaclty



cause lower prices cthan for PG&E for all but the no reform case. With no
reform, the fuel cost savings afforded PG&E by backing out of expensive oil and
gas fuel usage, keep prices lower than that of the no reform case tor Georgia
Power.

Figures 12 through 22 give simulation results for all nuclear capacity
additions. With this scenario, all nuclear units begin commercial operation
during the simulation for the total reform-early case but not for the other
rages. Thus, btv the end of the simulation some nuclear units are still under
construction for these cases. For these simulation results, the total reform-
early case exhibits the best overall performance. In fact, by the end of the
simulation perlod (for bcth companies), the total reform-early case peaks at
100% for internal generation of funds and drops to O for the fraction of
earnings due to AFUDC. This is because the fuel cost savings due to inexpensive
auclear fuel eventually outweligh the added capital costs of successive new
units., This translates into less operating reverues needed to produce
electricli-y and thus more money available for construction. For this refcorm
case, construction costs are 2ventually paid solely by internal funds. Although
some financial indicators show short periods of poor performance with this
reform case, the magnitude and duration of the poor performance is much less
than for the other cases. Generally, the financial performance for the
remajining cases is somewhat worse for simulations with all nuclear capacity
additions than for simulations w. 1 nuclear and generic capacity additions.
This ls because generic capacity has a constructica lead-time of only 6 years
and a direct construction cost of $1,000/kW; therefore, generic capacity has a
lower capital cost than nuclear capacity. And, fuel cost savings of the new
nuclear units for these cases do not cutweigh these capital costs sufficiently
to cause the financial indicators to perform hetter for simulations with all
nuclear capacity additions than for nuclear and generic capacity additions. The
no reform case (for all nuciear capacity additions) for PG&E is one that
exhibits very poor financial performance. For example, internal generation of
funds s negative between 2006 and 2009 for this case. This indicates extremely
poor financial performance in that the company is funding construction of new
nuclear units solely through debt financing.

The real price of electricity (in constant dollars) and the price of
electricity (in nominal dollars) is generally lower for the reform cas«3 than
for the no reform case. The exception is the total reform-early case for

-24-



Georgia Power. After commercial operation of Scherer and Vogtle, real price
decreases dramatically for all cases, except the total reform-early case, due to
the fuel cost savings from these coal and nuclear units. The total reform-early
case exhibits a 3light decrease in real price at thnis time lor a short perioi
after which real price remains above the other cases during most of the
simulation, This is because tu. ~apital costs of the new nuclear units comirg
on-line for this reform case outweigh the low fuel costs from Scherer (and other
existing coal plants) and Vogtle. Also, with this reform case, more capacity
(20.502 GW) comes on-line during the simulation than for the other cases (15.946
GW). If the simulation period was extended, the price for the total reform-
early case would eventually be the lowest as all nuclear units become
operational. All other cases exhibit an increase in real price (and nominal
price) as the new nuclear units become operational, again, due to the added
capital costs of these units outweighing the low fuel costs from Scherer (and
other existing coal plants) and Vogtle.

For PG&E, real price decreases for the total reform cases as the new
nuclear units become operational. This is because the fuel cost savings (by
backing out of more expensive o0il and gas) outweigh the added capital costs of
the new nuclear units for these cases. Real price increases only slightly
(about 1%4) for the combined early site permit and preapproval-of-design case.
For the no reform case, real price increases about 53% as the added capital
costs of the new nuclear units greatly outweigh the fuel cost savings of backing
nut of expensive oil and gas.

For both companies, a short-term price penalty again exists for the
combined early site permit and preapproval-of-design reforms and the total
reform-later cases as it did for the simulations with nuclear and generic
capacity additions. By the end of the simulation, real price (in constant
dollars) and price (in nominal dollars) is lower for PG&E than for GCeorgia Power
for all cases except the no reform case. This is because Georgia Power i3 a
more rapidly growing utility building more nuclear units (six more units with
total reform-early and f'ive more units with all other cases) than PG&E. These
new nuclear units are more expensive than generic capacity that is not included
under this all nuclear capacity aaditions scenario. In addition, the fuel cost
savings afforded to PG&E by backing out of expensgive oll and gas fue! uzage keop
the price of alectricity lower for all reform cases. The price of nlectricity
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i3 higher for the no reform case for PG&E than for Geo:rgia Power. This is
because the added capital ccsts of the nonreformed new nuclear units greatly
outweigh the fuel cost savings.

In comparing the nuclear and generic capacity additior= simm:lation with
all nuclear capacity additions simulation, prices are lower for PG&E for the all
nucleai* capacity addition scenario for all cases except the no reform case.
Again, a greater fuel cost savings is possible with all nuclear capacity
additions than with nuclear and generic capacity additions for reformed nuclear
units. For the no reform case, the added capital costs greatly outweigh the
fuel cost savings for the all nuclear capacity additions scenario. For Ceorgia
Pcwer, prices are higher for the all nuclear capacity additions scenario than
for the nuclear and generic capacity additions scenario. Because this utility
has relatively low fi:el costs initially (due to predominately coal with some
nuclear and hydroelectric fuel usage), the added capital costs of the more
expensive new nuclear units (compared to generic capacity) for all cases
outweighk any fuel savings.

tinally, a sensitivity analysis was performed on two parameters--the
escalation rate and the weighted cost of capital. As mentioned previously,
escalation is 9%, weighted cost of capital is 10%, and iaflation is 7% for the
hase case results (figures 1 through 22). The sensitivity analyses were
performed for PG&E for simulations with nuclear and generic capacity additions.
Results are given (in Appendix C for escalation rates and Appendix D for the
weighted cost of capital) for all financial indicators as well as real price and
price, and for the no reform and reform ~2ases.

In the "Quantitative Analysis of Nuclear Power Plant Licensing Ref‘orm"3
study, it was noted that escalation may be subject to improvement by regulatory
reform since a large part of today's excess of ~scalation over ordinarv
inflation (about 2%) may be due to regulatory-mandated increases in cost. It
was also noted that, in particular, established safety goals and more consistent
design standards may make it possible to reduce escalation to nearly the overall
inflation rate. It was estimated in that study that a 1% change in escalation
is worth about $93/kW--almost as significant as one-fourth of the total reform
package.



Figures 24 through 47 in Appendix C of this report give results of the
sensitivity analysis of escalation rates for this study. For these simulations,
escalation varies hy 1%, ranging from 7% to 11%, including 9% which is the hase
case value. Overall, financial performance is best and price is lowest when
escalation i{s 7%; and, financial performance is worse and price is highest when
escalation is 11% for all cases. Specifically, the no reform case has more
dramatic changes in financial performarce and price than the other cases with 1%
changes in escalation. OCne important outcome of this sensitivity analysis is
that when escalation is reduced to the inflation rate of 7%, the no reform case
performs slightly better than the base case (9% escalation) for combined early
site permit and preapproval-of-design reforms. Also, real price is slightly
lower throughout the simulation period. By the end of the simulation period,
real price for the no reform case with 7% escalation is 4% lower than for the
combined early site permit and preapprcval-of-design reforms with base case
conditions. Compared to the total reform-later base case, no reform with 7%
escalation performs better financially after commerciali operation of several of
the new nuclear units. By 2010, real price for the no reform case with 7%
fnflation is about 2% lower than for the total refora-later base case. The
total reform-early case exhibits the best overall performance as escalation
varies from 7% to 11%. Only after the last unit begins commercial operation and
future demand i3 met solely by generic capacity does the financial performance
and price begin to decline. This is because the total reform-early case has a
short construction lead-time of 9.7 years and begins construction in 1982,
thereby avoiding the increasing inflation and escalation costs in later years.
The generic capicity and assoclated capital ~oats occurring near the end of the
siimulation period include many jyears of {ncreasing inflation and escalatinn
costa,  Also, generic capacity has higher fuel c¢osts than that of the new
nuclear units. By 2010, the price of electriclty !s about 6% lower for the
total reform-early base case than for no reform with 7% inflation, again due to
total reform-early having a shorter lead-time, thus avoiding the increas'ng
{inflation and rscalation conts In later years. Thus, as noted in the
"Quancitative Anaiyaila of Nuclear Power Plant Licenalng Reform" atudy,
agtablished safety goals iand more consistent design standards do make it
posaible to reducn eacalation to nearly the overall ({nflation level and
dramatically increase the measurabls benefits of reform.
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It is also mentioned in the "Quantitative Analys!s of Nuclear Power Plant
Licensing Reform' study, that although the financial premiums associated with
the riskiness of nuclear jnvestments are not easy to determine, interest rates
required by financial markets would surely drop if regulatory reform of safety
goals can reduce uncertainty. It was estimated that a 1% change in market rates
is worth $£7/kW in capital costs.

Figures 48 through 53 in Appendix D of this report give results of the
sensitivity analysis cf the weighted cost of capital for this study. For these
simulations, the weighted cost of capital is initialized at 13% and the risk
free interest premium is increased from 2.5% per year to 5.5% per year in order
to truly measure the effect of an increase in the weighted cost of capital on
the financial performance of the utility and the price to the ratepayers. The
financial performance of the utility is generally much worse with a higher
weighted cost of capital and risk free interest rate than with base case
conditions. The common stock markat to booi ratio exhibits much worse financial
performance for all cases. Real price is 14% higher for no reform, 6% higher
for combined early site permit and preapproval-of-design reforms, 5% higher f~:
total reform-later and 4% higher for total reform-early by the end of the
simulation than for base case conditions.
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V. CONCLUSIONS AND IMPLICATIONS

The improvements in the financial performance of two utilities--PG&g and
Georgla Power, and reduction in the price of electricity to ratepayers of
nuclear regulatory reform are examined in this study. Improvements in the
financial performance are measured by examining key financial variables and
comparing their performance with goals set by PG&E for the no reform and the
reform cases. The results of the Monte Carlo modeling of PERT charts were used
as inputs to a Los Alamos regulatory-financial model--EPPAM. The 4odel projects
financial and ratepayer impact3 over the 1982-2010 time period for the no reform
and the reform cases, for the two utilities, and for simulations with nuclear
and gener)o capacity additions and with all nuclear capacity additions.

The main results of the study are presented in Figures 1 through 22.
Summary results appear in Tables I through IfI. Results indicate that nuclear
regulatory reform is very important in reducing the construction lead-time
thereby improving the financial performance of the utility and reducing the
price of electricity to the ratepuyers. For all simulations (including nuclear
and generic capacity additions and all nuclear capacity additions), the total
reform-early case exhibits the best overall financial performance and the lowest
price. This reform case has the shortest lead-time of 9.7 years and begins
construction in 1982, thereby avoiding the increasing inflation and escalation
costs in later years (as compared to the total reform-later case). This reform
case also has the most new nuclear construction activity at a time when other
new generating units have begun commercial operation and the associated capital
costs have been included in the rate base. The utility is thus in an excellent
position to internally finance most of the new nuclear construction thereby
avolding expensive debt costs. Implications are that the shorter construction
lead-time afforded by nuclear regulatory reform and the timing of new capacity
idditions is extremely important in enabling a utility to remain in a healthy
financial position while adding capacity to meet future demand and i{n reducing
the price of electricity Lo the ratepayers.

Generally, Georgia Power has higher rate increases for aimulations with
nuclear and sgeneric capacity additions and all nuclear capacity additions than
PG&E. Georgia Powar has predominately coal with some nuclear and hydroelectric
fuel usage for aystem generation prlor to commercial operation of the new
nuclear units. f{uel costs are relatively low throughout the almulation for this
utility. Thus, for the most part, tho added capital coata of the now nuclear



units outweigh any fuel cost savings. Also, this company i3 a more rapidly
growing utility than PG&E and must therefore add more capacity (both generic and
nuclear) at very high capital costs compared to existing units in order to meet
demand growth. For PG&E, the reform cases all exhibit price decreases (with the
exception of a 1% price increase for the combined early site permit and
preapproval-of-design reforms case for the simulation with all nuclear capacity
additions) as each of the 5 new nuclear units begin commercial operation. The
fuel cost savings (by backing out of more expensive oil and gas) obtained from
these reformed nuclear units are greater than the added capital costs, The
implication of this is that the combination of lower added capital costs of
nuclear units constructed under nuclear regulatory reform and fuel cost savings
obtained from these new nuclear units displacing expensive o0il and gas allow a
utility such as PG&E to experience price decreases as these new units begin
commercial operation.

With the exception of the total reform cases for PG&E, simulations with
all nuclear capacity additions have higher price increases and worse financial
performance than simulations with nuclear and generic capacity additions as the
new nuclear units begin comercial operation. This is due to the lack of any
generic capacity (and associated cheaper total capital costs) with the all
nuclear capacity additions simulations. Generic capacity has a lead-time of
only 6 years and a capital cost cf $1,000/kW compared to the total reform
nuclear units that have a lead-time of 9.7 years and capital cost of $1,046/kW.
Once again, this shows the lmportance of shortening the lead-times through
nuclecs’ regulatory reform since, in this example, the capital costs are roughly
equivalent.

Results of the "Nuclear Rate Increase Study" indicated that nuclear plant
rate increacres were not always higher than coal plant rate increases,.
Implications of that finding were that rate shock is not solely the result of
building nuclear plants. The smaller rate increases generally expected for new
coal plants are more the result of the smaller capacity (and shorter
construction time) of these plants compared to nuclear plants than to their
respective costs. Absorbing smaller units (even high-cost units) has a leaser
effect on rates. It was further noted in that stucy that virtually any new unit
golng into the rate base now will raise rates for utilities whose rates are
based on historical costs. The inflation of the last 15 years assures that all
new plants will be very high-cost compared to most existing ones. The advantage



goes to smaller capacity additions, both in moderating rate shocks and in
combating the planning/demand uncertainties faced by the larger (longer !ead-
time) plants. These advantages are not inherently a characteristic of either
coal or nuclear technologies but can be captured by either plant type using
foresighted technological and institutional arrangements. Results of the
utility interviews in "The Future Market for Electric Generating Capacity" study
indicated that one major change that utilities felt was needed before nuclear
reactors could again be ordered for utility applications was smaller plant sizes
than the present 1,000-1,200 MWe, although there should not be large
diseconomies associated with the smaller units. In this study--"The Financial
and Ratepayer Impacts of Nuclear Regulatory Reform," it was found that in
simulations excluding the shorter lead-time generic capacity, price increases
were greater. The implication of this is that by shortening construction lead-
time through nuclear regulatory reform, nuclear pcwer will be on a more
competitive basis with coal.



APPENDIX A

A. Conservation Investment
The size of thae conservation resource summarizes the result of

residential, commercial, and industrial customers' investments in increased
energy efficiency due to a combination of higher prices of electricity, company
subsidy programs (in the case of PG&E), and taxpayer subsidies.
B. Load Management

Load management programs are assumed to reduce peak load but to leave t.e

total demand for electric energv unchanged. The amount, timing and costs of
these programs are user inputs to the simulation model. For PG&E, an additional
100 MW of peak shaving capablility is added each year as the coumpany's
combination of load management programs are implemented. Georgia Power has no
lor management prcrars underway or planned for the future.
C. Owned Hydroelectric

The capacity and generation shown in Tables IV and V are for "average

hydroelectric conditions."
D. Purchased Hydroelectric

For PG&E, purchased hydroelectric refers to the energy obtained over the
intertie from the Pacific Northwest. The amount and shape of the purchased
hydroelectric contribution are exogenously specified according to PG&E's long-
term plan. The actual amount of purchased hydroelectric can vary tremendously
from year to year. As mentiuned previously, 43.3% of the company's generation
was purchased in 1982 -- 32.1% of that was purchased hydroelectric. That year
was a very "wet" year. For planning purposes the company assumes a dry year
(due to the great variability of hydroelectric). CGeorgia Power does not
purchase any hydroelectric energy at any time during the simulation.

E. Pumped Storage

For PG&E, it is assumed that the 1,185 MW Helms pumped storage nnit will

begin operation in 1985. The shape of the pumped storage generation and loss

factor is user specified. The shape-and-lc¢ss asaumptions lead to net losaes of
around 50%. In other words, thc <lmulated dispatching o Helms requires about
1.5 kWh of electric cnergy during off pedk periods for every 1 kWh obtained from
falling water during pear intervals. GCeorgia Power has an 847 MW pumped storage
facility -- Rocky Mountain Unit Nos. 1,2 & 3 assumed to begin commerclal
operation {n 1987,



F. Cogeneration

For PG&E, the amount and shape of the cogeneration contribution are
exugenously specified in the model to correspond to the estimates in the
company's long-term plan. The company is assumed to pay the avoided cost for
earh kWh purchased. Georgia Power is assumed to have no significant PURPA
purchases from cogenerators,
G. Wind and Other PURPA Purchases

This category is similar to cogeneration, but it is much smaller. The
amount and shape of the wind-other PURPA contribution are exogenously specified
according to PG&E's planning estimates. Wind generation is treated a2s a load

reduction, and the company is assumed to pay the avoided cost for each kWh
purchased. Georgia Power is assumed to have no significant purchases from wind
farms and other PURPA qualifying facilities.

H. Nuclear

For PG&E, 0.9 GW of nuclear capacity at the beginning of the simulation
corresponds to SMUD's Rancho Seco plant. Nuclear capagity increases to 3.07 CW
with the assumed completion of the Diablo Canyon units. Thereafter, new nuclear
capacity is added to help meet the 1.5% per year growth in electric energy load
for each type of regulatory reform previously mentioned. For Georgia Power, 1.6
GW of nuclear capacity in 1982 corresponds to the Hatch plant. Nuclear capacity
increases to 3.9 GW with the assumed cowpletion of the Vogtle units.
Thereafter, new nuclear capacity is added to help meet the 2.75% per year growth
in electric energy load. The nuclear units are dispatched first in the merit
order and operate at their full availability (65%).

I. Ceothermal

tor PG&E, it is assumed that this capacity |s owned by the utility and
dispatched after the nuclear units in the merit ord»r. It (s also asasumed that
geothermal additions occur in small chunks with short lead-time; therefore AFUDC
is not calculated during construction. For Georgia Power, no significant
geothermal generation is assumed.

J. Coal
For PG&E, there {s no coal capacity or generation during the sinulation

period. For Ceorgia PoWwer, 8.9 GW of coal capacity are in commercial operation
in 1982 with 1 (W being retired during the simulation. Also, 2.U4%5 CW of coal
capacity (the Scherer units) are under construction during the early part of the
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simulation. Coal plants are operated after the generic units (and just before
the peaking units) in the merit order. Consequently, their usage drops
significantly once the nuclear units begin operation.
K. 0il-Gas Steam

For PG&E, the simulation begins with 7.2 GW of oil-gas fired steam
capacity in 1982. Since the exact amount of retirement of these units is not
crucial to the model simulations, the capacity remains at this initial value for
the remainder of the simulation. The operation of the oil.gas units is an

endogenous variable that changes from one simulation to another depending on the
rate of growth in demand and the timing of new capacity additions. O0il-gas
generation mostly declines during the simulation period to match PG&E's oil-gas
back-out goals (see Figure 23). Most of the decline occurs during the first
half of the simulation when the Diablo Caryon units begin operation. A slight
decline during the latter half of the simulation is made possible by the
addition of new nuclear and generic capac’ty additions (or all nuclear capacity
additions). PG&E's oll-gas back-out goals are used as targets in judging how
much new nuclear and generic c2vacity (or all nuclear capacity) should be added
to the system. For Georgia Power, it is assumed that there is no significant
oil-gas steam generation.
L Turbines

Gas turbines are used in the model as a proxy for all of both regions

peaking units. Turbine operation is based on a user specified maximum duration,
and the model calculates internally the electric energy output. For PG&E,
implementation of the load management programs and operation of the Helms pumped
storage unit tend to reduce the generation from the gas turbines.
M. Generic Capacity

Investment in generic capacity is internally determined based on growth
in lcad, additions of other generating : .sources, the northern California
region's oil-gas back-out goals and the Georgia region's desired reserve margin

of 20%. in this study, generic capacity has the characteristics of a coal
plant, with a planning and construction lead-time of about 6 yeara, a direct
construction cost of $1,000 per kilowatt, and a forecasting horizon of 7 years.
Ceneric capacity is dispatched after the geothermal units in the merit order,.
With this dispatching rule, the genheric¢ units do not necessarily operate at
their full, user-specified availability (70%).
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APPENDIX B

Figures 1 thrcugh 7 give model simulations for PG&E for nuclear and
generic capacity additicns for the no reform and the reform cases. Several
gencrating units begia commercial operation early in the simulation (see Table
VI). Between the years 1977 and 200%, five new nuclear units begin comwernial
operation (one 1.13% SW unit every other year, for all cases except the total
reform - 5.695 GW early case for which commercial operation of the 5 units
occurs between 1991.7 and 1999.7.

1. Figure 1. Internal Generation of Funds

Prior to commercial operation of several generating units under
construction at the beginning of the simulation (mainly Diablo Canyon Units Nos.
1 & 2 and Helms Unit Nos. 1, 2, & 3) this financial indicator falis below the
40% goal, indicating poor performance, for all cases. Wit the inclusion of
Diablo Can,yon (in 1984) and Helms (in 1985) in the * e base, and with
relatively 1ittlr construction in progress during the late 1980's, internal
generation of funds is projected to peak at about 75% for no reform, 82% for
combined early site permit and preapproval-of-design reforms, and 84% for total
retorm - 5.695 GW later. At this time the company has the most construction
activity for the no reform case (of these 3 cases) since it has a 1982
construction sturt date. The combined early site permit and preapproval-of-
design reforms and the “ctal —ef.rm 5.695 GW later cases have construction
start dates of 192 .5 and 10x7.3, respectively. Thus, internal generation of
“unds is lowest fur ths no refornt case and highest for the total reform - 5.695
GW later case it th's peak peri.d (fcr these 3 cases). Prior to commercial
operation in 1997 of the first of 5 nuclear units, internal generation of funds
again falls below “ie 40% level to abcut 28% for no reform (about the sane level
as prior to the commercial operation of Diablo Canyon and Helms), 33% for
combined early site permit and preapproval-of-design reforms, and 39% for total
reform - 5.695 GW later. Internal generation of funds continually improves for
these casea as each successive unit comes on-line and the capital costs are
recovered in the rate base. After commercial operation of the last nuclear unit
in 2005, internal aeneration of funds is projected to increase to about 59% for
no reform, 57% for . mb'naa early site permit and preapproval-of-design reform,
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and 56% for total reform - 5.695 GW later. Higher internal generation of funds
at the end of the simulation for the no reform case s caused by longer lead-
times and the resulting larger capital costs that are recovered in the rate
pase. The combined early site permit and preapproval-of-design reformsg also
have a greater value for internal generation of funds than the total reform -
5.69'; GW later case, also due to greater capital costs recovered in the rate
base. Internal generation of funds decreases slightly near the end of the
simulation for these cases due to continuing generic capacity construction.

Internal generation of funds fur total reform - 5.695 GW early is
projected to be about 60% (in 1986) after commercial operation of Diablo Canyon
and Helms. With a construction start date ~f 1982 and an on-line date of
1991.7, this reform case has .he most construction activity during this period,
and thus, the lowest internal generation of funds. Prior to commercial
operation of the first nuclear unit in 1991.7, internal generatjon of funds is
projected to decrease to about U49%, thereafter continually ircreasirng with the
inclusion of successive units in the rate base. Internal generation of funds is
projected to peak it about 95% around the year 2000 after commercial operation
of the last nuclear unit. Because the company invests heavily in generlc
capacity thereafter, internal generation of funds falls below the projections
for the :“her cases. Total reform - 5.695 GW early has more generic
construction at the end of the simulation than the other cases. Since 5.695 GW
of new nuclear capacity begins commercial operation earlier in the simulation
for this case, generic capacity construction is very limited until the last
nuclear unit comas on-line. A greater amount of generic construction is needed
toward the end of the simulation to meet load growth.

Internal generation of funds for the total reform - 5.695 GW early case
exhibits the best overall performance (after commercial cperation of Diablo
Canyon and Helms). This financial i{ndicator remains well above the 40% level
during the 1985-201C time period. This reform case has the shortest
construction lead-time of 9.7 years and begins construction 'n 1982, thereby
avoiding the increasing inflation and escalation costs in later years. Internal
generation of funds for the total reform - 5.69% GW later case falls below the
40% goal for only 1 year at 39%. Although Lhis reform case also has a
construction lead-time of 9.7 years, construction begins after several years of
Increasing inflation and escalation costs. Internal generation of funds for the
combined early site permit and preapproval-of-design reforms case falla below



the 40% goal for 4 years, the lowest value being 33%. For the no reform case,
this financial indicator falls below the 40% goal for 6 years, the lowest value
being 28%.
2. Figure 2. Fracticn of Earnings Due to AFUDC

Prior tn commerciai operation of Diablo Canyon and Helms, AFUDC exceeds

20% of earnings, indicating poor performance, at about U43% for all cases. Once
Diablo Canyon and Helms begin commercial operation, AFUDC decreases (in 1986) to
about zero for the no reform, the combined early site permit and preapproval-of-
design reforms, and the total reform - 5.695 GW later cases. Prior to
commercial operation in 1997 of the first of 5 nuclear units, AFUDC peaks at
about 42% of earnings for nc reform, 35% of earnings for combined early site
permit and preapproval-of-design reforms, and 30% of earnings for total reform -
5.695 GW later. AFUDC continually decreases for these cases as each successive
nuclear unit comes on-line. After commercial operation of the last nuclear unit
in 2005, the goal of limiting AFUDC to less than 20% of earnings is again
achieved. The fraction of earnings due to AFUDC is about 11% for no reform, and
12% for combined early site permit and preapproval-of-design reforms and total
reform - 5.695 GW later. Again, the slightly higher figure for the no reform
case |s due to the greater capital costs recovered in the rate base of ¢t
time. The fraction of earnings due to AFUDC increases slightly near the end of
the simulation due to continuing generic capacity construction.

AFUDC for total reform - 5.695 CGW early is proje -ted to be about 1.5% of
earnings (in 1986) after commercial operation of Diablo Canyon and Helms. AFUDC
is greater for this case than for any of the other cases during the early part
of the simulation. Again, with a construction start date of 1982 and an on-line
date of 1991.7, this reform case has the most construction activity underway
during this period. Prior to commercial operation of the first iwclear unit in
1991.7, AFUDC peaks at about 20% of earnings, thereafter, continually decrecasing
with the inclusion of successive units in the rate base. After commercial
operation of the last unit in 1999.7, AFUDC increases due to high generic
construction activity.

The fraction of earnings due to AFUDC for the total reform - 5.695 GW
early case e¢xhibits the best overall performance. For this reform case, AFUDC
remains below 20% of earnings during the 1985-2010 time period with the
exception of one year (1991) when AFUDC is 20% of earnings. For the total
reform - 5.695 (W later case, this financial indicatcr exceeds 20%, indicatling



poor performance, for 9 year3, the highest value being 30%. For the combined
early site permit and preapproval-of-design reforms case, the fraction of
earnings due to AFUDC exceeds 20% for 10 years, the highest value being 35%.
For the no reform case, the fraction of earnings due tc AFUDC exceeds 20% for 11
years, the highest value being u42%.
3. Figure 3. Pretax Interest Coverage Ratio

Prior to commercial operation of Diahlo Canyon and Helms, the pretax

interest coverage ratio is below the 3 times interest goal, indicating poor
performance, at 1.7 for all cases. As the company's earnings improve with the
inclusion of Diablo Canyon and Helms in the rate base, the company's coverage
ratio peaks to 4.8 for no reform, 5.2 for combined early site permit and
preapproval-of-design reforms, and 5.4 for total reform - 5.695 GW later. Prior
to commercial operation in 1997 of the first nuclear unit, the pretax interest
coverage ratio is once again below the 3 times interest goal for the no reform
(at 2.2) and the combined early site permit and preapprovai-of-design reforms
(at 2.8) cases. The company's coverage for the total reform - 5.695 GW later
case remains above the 3.0 goal at 3.2. Pretax interest coverage increases for
these cases xS each successive nuclear unit comes on-line and earnings improve.
After commercial operation of the last nuclear unit in 2005, the goal of
providing coverage in excess of 3 times the interest is again achieved. The
company's coverage is 3.9 for the no reform case and 4.2 fur the combined early
site permit and preapproval-of-design reforms and totai reform - 5.695 GW later
cases. These values remain at about these levels for the duration of the
simulation.

The pretax interest coverage ratio for total reform - 5.695 GW <arly is
projected to be 3.2 (in 1986) after cormercial operation of Diablo Canyon and
t'alms., The company's coverage is less for this case than for the other cases
during the early part of tne simulation. Again, with a construction start date
of 1982 and an on-line date of 1991.7, the company has the most ccnstruction
activity with this reform during this period. Prior to commercial operatisn of
the first nuclear unit in 1991.7, the pretax interest coverage ratio is 3.9.
The company's coverage continually increases with the inclusion of successive
nuclear units in the rate base. The company's coverage peaks at 5.6 after
commercial operation of the last nuclear unit in 2000. Thereafter, the pretax
interest coverage ratio decreases for the remainder of the simulation to 4.0 in
the year 2010 due to high generic construction activity.
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The pretax interest coverage ratio for total reform - 5.695 GW early case
exhibits the best overall performance. For this reform case, the . ompany's
earnings are consistently sufficient enough to provide coverage well in excess
of the 3 times interest goal during the 1985 2010 time period. The total reform
- 5.695 GW later case also maintains a pretax interest coverage ratio greater
than 3.0 during the simulation period, although not as high as the total reform
- 5.695 GW early case. For the combined early site permit and preapproval-of-
design reforms, the pretax inter=st coverage ratio is below the 3 times interest
goal, indicating poor performance, for 3 years, the lowest value being 2.8. Fer
the no reform case, the coverage ratio is below the 3 times interest goal for 8
years, the lowest value being 2.2.

u, Figure 4. Common Stock Market to Book Ratio

One of the most important financial goals is to maintaip a common stock
price in excess of the company's book value. Prior to the commercial opsration
of Diablo Canyon and Helms, the market value 13 below book value for all cases,
decreasing from 0.8 in 1982 to 0.4 in 1984. The common stock market to book
ratio falls below 1, indicating poor performance at this time, because of heav,
discounting of the company's dividends due to high risk. Once Diablo Canycn and

Helms begin commercizl operation and the compary ichieves its goals for interest
coverage and quality of earnings, the common stock dividend discount rate (used
to convert from dividends to market price) falls to more normal values and the
market price increases dramaticaily. Thus, the market value exceeds book value
in the simulation by 1985 for all cases. Throughout the :‘emainder of the
simulation, market value continues to exceed book value for all cases except no
reform. For no reform the common stock market to book ratio falls below 1.0,
indicating poor performance, for 2 years, the lowest value being 0.9.

The total reforn - 5.695 GW narly case exhibits the best overall
performance. For this case, market value is well above book value during the
1985 to 2010 time period with values ranging from 2.4 to 2.8. For the total
reform - 5.695 GW later and the combined early site permit and preapproval-of-
design reforms cases, the common stock market to book ratio is also above 1.0
with values ranging from 2.2 to 2.7 and 2.2 to 2.6, respectively. As mentioned
previously, the common stock market to bo . ratio for the no reform case falls
below 1.0, indicating poor performance, for 2 years, the lowest value being 0.9.



5. Figure 5. Real Price of Electricity

The real price of electricity, in constant 1980 dollars, is about 56
mills/kWh for =1l cases in 1982. About 73% of the revenues generated by this
initial rate are nsed to pay for fuel--mostly oil and gas used in steam plants.
Once Diablo Canyon and Helms begin commercial operation, the real price of
electricity is projected to increase to about 65 mills/kWh in 1987 for all
cases. Increases in the real price (and price, in nominal dollars) of

electricity are phased in over a one year time period due to regulatory lag in
updating the capital related costs in the region. These increases are necessary
since the added capital costs exceed the fuel cost savings obtained from the new
projects.

There 1s a short-term price penalty for the combined early site permit
and preapproval-of-design reforms and the total reform - 5.695 GW later cases
during the 1987 to 1998 time period. The company pays more income tax ard has
less debt interest during tils period because there is less construction
activity for these two cases. As each of the 5 nuclear units begins commercial
operation between 1997 and 2005, the real price of electricity [or the no reform
case increases from 67.9 mills/kWh in 1997 to 72.0 mills/kWh in 2006. This
in' rease (about £%) is due to the added capital costs exceeding tre fuel cost
savings obtained irown the new projects. For the combined early site permit and
preapproval-of-design reforms case and the total reform - 5.695 GW later case,
the real price of electricity decreases during the 1997-2006 time period. Thisa
i1s because the fuel cost savings (by backing out of more expensive oil and gas)
nbtained from these new nuclear units are greater than the added capital costs.
The real price of electricity for the combined early site permit and
preapproval-of-design raforms case decreases from 68.7 mills/kWh in 1997 to 68.6
milla/kWh in 2006 (about 2%). For the total reform - 5,695 GW later case, the
real price of electricity uecreases from 69.2 mills/kwh in 1997 to 66.9
mills/kWh in 2006 (about 3%). For the total reform - 5,695 GW early case, the
real price of electricity decreases during the 1991 to 2000 time period, 3ince
commercial operation of the first unit i3 199,.7 .nd of the lasat unit 13 1999y.7.
The real price of electricity for this case is 68.3 mi'las/kWh in 1991 and
decreases to 63.5 mills/kWh {n 2000 (aboi.t 8%). Agaln, the company {s able to
replace more uxpensive oil and gas with {nexpens.ve nuclear fuel. The roeal
price of electricity {ncreases slightly near the ond of the atmulation due to
the companv's investment in new generic gunerating capacity.



By the year 2006, all new nuclear capacity costs are recovered in the
rate base. At this time, the real price of electri @y is 72.0 mills/kWh for no
reform, 68.6 mills/kWh for combined early site and preapprouval-of-design
reforms, 66.9 mills/kWh for total reform - 5.695 GW later, and 61.9 mills/kWh
for total reform - 5,695 GW early. Compared to the no reform case, the real
price of electricity is about 5% lower for the combined early site permit and
preapproval-of-design reforms, about 8% lower for total reform - 5.695 GW later,
and about 16% lower for total reform - 5.695 GW early.

6. Figure 6. Price of Electricity

The price of electricity, in nominal dollars (assuming 7% inflation per
year throughout the simulation), is about 6% mills/kWh for all cases in 1982,
Once Diablo Canyon begins commercial operation, the price of electricity is
projected to increase from 7%.3 u'_1s/kWh in 1984 to 83.2 mills/kWh in 1985 for
all cases. This 10.5% rate increase due to commercial operation of Diablo
Canyon's 2 units (2.190 GW total net capability) is very close to the 11% rate
increase estimated by the Los Alamos National Laboratory in another study
entitl2d "Nuclear Rate Increase Study."u In that study, it is noted that the
company also estimated the rate increase due to Diablo Canyon to te 11%. Once

Helms comes on-line, the price of electricity is projected to increase from 83.2
mills/kWh in 1985 to 98.9 mills/kWh in 1986 (about 19%).

With the commercial operation of each of the five nuclear units (and
company investment in generic capacity), the price of elsctricity, in nominal
dollars, increases for all cases. During the 1997 to 2006 time period, the
price of electricity increases from 223.3 to 444.4 mills/kWh for no reform, from
225.8 to 423.3 mills/kWh for ccmbined early site p-rmit and preapproval-of-
design reforms, and from 227.5 to 412.8 mills/kWh for >tal reform - 5.695 CW
later. During the 1991 to 2000 time period, the price of electricity for total
raform - 5.695 GW early increases from 147.4 to 257.6 mills/kWh. Beyond the
year 2000, the company invests heavily ln generic capacity to meet load growth.

Flgures 7 through 11 give model simulation. for Georgia Power fur nuclear
and generic capacity additions. Detalled descriptions of remaining figures will
not be given since details for the remaining figures are similar to those for
Flgurnes 1 through 6 given ahove., [or Gaorgla Power, Figures 7 through 11,
several generating units begin commercial operatici early in the simulation (see
Table VI). The financlal {ndicators and pricoe offascts are oxamined for tha tim
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period fo'lowing commercial operation of these generating units that are under
construction at the beginning of the simulation. Between the years 1997 and
2007, 6 new nuclear units begin commercial operation (one 1.139 GW unit every
other year) for ali cases except the total reform - 6.834 GW early case for
which commercial operatior. of the 6 units occurs between 1991.7 and 2001.7.

7. Figure 7. Internal Generation of Funds
Internal generation of funds for the total reform - 6.834 GW early case

exhibits the best overall performance. This financial indicator remains well
above the 40% level during the 1987-2010 time period, peaking at 94% in the year
200N arter the fifth of 6 new nuclear plants begins commercial operation.
Internal generation of funds also remains at or above the 40% level for the
total retorm - 6.834 G4 later and combined early site permit and preapproval-of-
design reforms cases during the 1987-2010 time period. This financial indicator
is at its lcwest value for the cases during 2003, as the fourth nuclear unit
begins commercial operation, at about 42% tor total reform - 6.834 GW later and
slightly over 40% (40.1%) fo~ the combined early site permit and preapproval-of-
design reforms. For the no reform case, this financial variable ralls below the
U0% goal for 3 years during the 1987-2010 time period, the lowest value being
ahout 35%.
8. Figure 8. Fraction of Earnings Due to AFUDC

The fraction of earnings due to AFUDC for the total reform - 6.834 GW
early case exhibits the best overall performance. Fc¢r this case, AFUDC

consistently remains below 20% of earnings during the 1988-2008 time period.
Betwean 2008 and 2010, AFUDC slightly exceeds 20% of earnings oecause the
company invests heavily in generic¢ capacity near the end of the simulation to
meet load growth. For the total reform - 6.83U4 GW later case, thls financial
indicater exceeda 20%, indicating poor performance, for 12 years, the higheat
value being 30%. For the combined early site permit and pre:approval-of-design
raforms, the fraction of earnings due to AFUDC exceeds 20% rfor 13 years, the
highest value being 32%. For the no reform case, the fraction of earningy due
to AFUDC axceeds 0% for 14 years, the higheat value being 39%. Georgla Power
hag a1 longer time {nterval when the fraction of earnings due to AFUDC exceeds
20% than PCG&E. This (n because Georgia Power {3 a more rapldly growing utility
cnd has more nuclear and goneric ecapacity urder conatruction than PG&E.
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9. Figure 9. Pretax Interest Coverage Ratio

The pretax interest coverage ratio for total reform - 6.834 GW early
exhibits the best overall performance. The company's coverage is below the 3
times goal for 5 years, the lowest value being 2.4. As several of the new
nuclear units come on-line, coverage reaches 3.1 in 1998, peaking at 4.0 between
2002 and 2004, and declining thereafter to below the goal for 2 years at the end
of the simulation (due to generic construction activity). For the total reform
- 6.834 GW later case, coverage is below the 3 times interest goal for 12 years,
the lowest value being 2.1. For the combined early site permit and preapproval-

of-design reforms, coverage is below the goal for 14 years, the lowest value
being 1.9. For no reform, pretax interest coverage is below the goal for 16
years, the lowest value being 1.6.
10. Figure 10. Real Price of Electricity

Although the real price of electricity, in constant dollars, for total

reform - 6.834 GW early is lower than the other cases at the end of the
simulatinn, it has higher values between 1995 and 2006. As each of the %
nuclear units begin commercial operation btetween 1991.7 and 2001.7, the real
price ot electricity decreases from 73.2 mills/kWh in 1991 to 58.0 mills/kWh in
2002 (about 26%). The short-term price penalty for this case is due to grerater
added capital costs of the new nuclear units compared to the fuel cos%t savings.
During the period following the commercial operation of Scherer and Vogtie, real
price decreases dramatically for the other cases because of the more ir.expensive
nuclear and coal fuel usage and no added capital costs in the rate base of these
new units until 1997. This dramatic decrease is not apparent for PG&E because
of expensive oil and gas fuel usage for system generation. For total reform -
6.834 GW later, the real price of electricity increases from 56.3 to 57.3
mills/kWh (about 2%) as each of the 6 nuclear units begins coraercial operation
between 1997 and 2007. For the combined early site permit and preapproval-of-
design reforms, the real price of electricity increases from 55.0 to 62.0
mills/kWh (about 13%). For no reform, real price increases from 52.9 to 71.9
mills/kWh (about 36%).

By the year 2008, all new nuclear capacity capital costs are recovered in
the rate base. At this time, the real price of electricity {2 71.9 mills/kWh
for no reform, 62.0 mills/kWh for the combined eurly site permit and
preapproval-of-design reforms, 57.3 mills/kWh for total reform - 6.834 GW later,
and 51.9 mills/kWh for total reform - 6.834 (W early. Compared to the no reform
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case, the real price of electricity is abcut 16% lower for combined early site
permit and preapproval-of-design reforms, about 25% for total reform - 6.834 Cw
later, and about 39% lower for total reform - 6.834 GW early.
11. Figure 11. Price of Flectricity

With the commercial operation of each of the six nuclear units (and

company investment in gereric capacity’), the price of electricity, in nominal
dollars, increases for all cases. During the 1997 to 2008 time period, the
price of electricity increases from 173.8 to 510.7 mills/kWh for no reform, from
180.8 to 440.9 mills/kWh for combined early site permit and proapproval-of-
design reforms, and from 184.9 to 406.9 mills/kWh for total reform - 6.834 GW
later. During the 1991 %o 2002 time period, the price of electricity for total
reform - 6.834 GW early increases from 158.0 to 270.4 mills/kWh.

By the year 2008, all new nuclear capital costs are recovered in the rate
base. At this time, the price of electricity is 510.7 mills/kWh for no reform,
440.1 mills/kWh for comb.ned early site permit and preapproval-of-design
reforms, 406.9 mills/kvh for total reform - 6.834 GW later, and 368.4 mills/kWh
for total reform - 6.834 (W early.

Figures 12 through 17 give mcdel simulations for PG&E for all nuclear
capacity additions. The financial indicators and price effects are examined for
the time period following commercial operation of the generating units that are
under construction at the beginning of the simulation (see Table VI). Between
the years 1997 and 2010, 9 new nuclear units (1.139 GW each) begin commercial
oparation (with 3 units under construction by 2010) for all cases except the
total reform - 13.668 GW early case for which 122 units begin commercial
operation during the 1991.7 to 2010 time period. The pattern of commercial
operation dates for these cases is one - 1.139 QW unit on-line each year for °
years with no on-line activity for 1 year.

12. Figure 12. Internal Generatlon of Funds

Internal generations of funds for the tctal reform - 13.668 GW early cage
exhibits the best overail performance. This financia) indicator remains well
above the 40% laval during the 1985-2010C time neriod, peaking in the years 2008
to 2010 at 100%. For this reform cise, the fuel cost savings duae to inexpensive

nuclear fuel eventually outweligh the added capltal <oata of successive nnw

units. Thia tranaslatns {nto !aess operating revenues noeded Lo produce



electricity and thus more money available for construction. 1In this case,
construction costs are eventually paid solely by internal funds.

For the total reform - 10.25! GW later case, internal geleration of funds
falls below 40%, indicating poor performance, for Y4 years, the lowest value
being 31%. By the end of the simulation, internal generation of funds is about
60%. For the combined early site permit and preapproval-of-design reforms, this
financial variable falls below 40% for 9 years, the lowest value being 26%. By
the end of the simulation, internal generation of funds is 60%. For the no
reform case, internal generation of funds falls below 40% for 17 years between
1994 and the end of the simulation. During the years 2006 and 2009, internal
generation of funds is negative. This indicates extremely poor financial
performance in that the company i3 funding construction of new nuclear unita
solely through debt financing.

13. Figure 13. Fraction of Earnings Due to AFUDC

The fraction of earnings due to AFUDC for the total reform - 13.668 GW
2arly case exhibits the best overall performance. For this case, AFUDC exceeds
20% of earnings indicating poor performance for 4 years, the highest value being
25%. By the end of the simulation, AFUDC drops to 0 as internal generation of
funds is 100%. For the totul reform - 10.25! GW later case, the fraction of
earnings due to AFUDC exceeds 20% ior 16 years, the highest value being 36%. By
the cnd of the simulatior, AFUDC is about 22% of earnings. For the combined
early site permit and preapproval-of-design reforms case, the fraction of
earnings due to ‘FUDC exceeds 20% for 17 years, the highest value being 42%. By
the end of the simulation, AFUDC is about 24% of earnings. For the no reform

case, AFUDC exceeds 20% of earnings for 18 years, the highest value being about
52%4. By the end of the simulation, ,FUDC is about 32% of earnings.
14. Figure 14, Pretax Interest Coverage Ratio

The pretax interest coverage ratio for total reform - 10.251 GW early
reform exhibits the best overall performance. This financial indicator remains
well above the U40% level during the 1986-2010 time period. By the ¢nd of the
simulation, pretax interest coverage is 6.4, For the total reform - 10.251 GW
loter, this financial {ndicator i3 below the 3 times interest goal for 3 years,
tre lowest value being ..7. By the end of the aimulation, pretax intwerest
coverage 13 3.7. For the combined early slte permiti and preapproval-of'-design
roforms, coverage ia below the goal for 9 years, the lowest value being 2.2. Uy
the and of the simulation, pratax interaest coverage {3 3.4, For the no reform
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case, coverage i3 below the goal for 16 years, the lowest value being 1.0. By
the end of the simulation, pretax interest coverage is 1.0.
15, Figure 15. Common Stock Market to Book Ratio

The total reform - 13.668 GW early exhibits the best overall performance.
For this case market value is well above book value during the 1985 to 2010 time
period with values ranging from 2.1 to 2.9 (in 2010). For the total reform -
10.251 GW later case, market value is also above book value with values ranging
from 2.2 to 2.7 (in 2010). For the combined early site permit and preapproval-
of-design reforms case, the common stouck market. to book ratio is 1.0, indicating

poor performance for 1 year (in 1997 as the first of 9 units begins commercial
operation). By the end of the simulation, this ratio is 2.6. For the no reform
case, the common stock market to book ratio is below 1.0 for 15 years, the
lowest value being 0.3. By the end of the simulation, this ratio is 0.8.
16. Figure 16. Real Price of Electricity

For the total reform - 13.668 GW early case, the real price of
electricity, in constant dollars, decreases during the 1991-2010 time period
from 67.8 to 58.5 mills/kWh (about 16%). This is because the fuel cost savings
(by backing out of more expensive oil and gas) greatly outweigh the added
capital costs of the new nuclear units. There is a short-term price penalty for
the total reform - 10.251 GW later and the combined early site permit and
preapproval-of-design reforms cases during the 1988 to 1997 time period. The

comgany pays more income tax and has less debt interest during this pericd
because there i3 less construction activity for these two cases. As each of the
9 units begins commercial opcration, the real price of electricity decreases for
the total reform - 10.2%1 GW later case from 68.6 mills/kWh in 1997 to 65.6
mills/kWh in 2010 (about 5%). The real price of electricity increases for :he
combined early site permit and preapproval-of-design reforms casa from 68,90
mills/kWh in 1997 to 68.8 milla/kWh tn 2010 (about 1%). For the no reform case,
the real price of electricity increases from 67.5 milla/kWh in 1997 to 103.3
mills/kWh in 2010 (about 53%).

By the year 2010, all new nuclear capital coats ara recovered in the rate
ba=3 fer the total reform - 13.668 GW carly cade. For the other caszes, capital
costs are recovered for 9 units by 2010, with three 1.139 GW units still undaor
conatruction. By 2010, the real price of electricity {3 103.3 milla/kWh for no
reform, 68.8 mills/kWh for combined early site permit and preapproval-of-deuign
reforms, 65.6 milla/kWh for total reform - 10.2%1 GW Later and $8.5% for total



reform - 13.668 GW early. Compared to the no reform case, the real price of
electricity 1s about 50% lower for combined early site permit and preapproval-
of'-design reforms, about 57% lower for total reform - 10.251 GW later, and about
76% lower for total reform - 13.668 GW early.
17. Figure 17. Price of Electricity

With the commercial operation of each nuclear unit, the price of

electricity, in nominal dollars, increases for all cases. During the 1997 to
2010 time period, the price of electricity increases from 222.1 to 843.4
milla/kWh for no reform. form 223.5 to 561.5 mills/kWh for combined early site
permit and preapprnval-of-design reforms, and from 225.5 to 536.1 mills/kWh for
the total reform - 10.25! GW later case. For the total reform - 13.668 GW early
case, the price of electricity increases from 146.4 mills/kWh (in 19%1) to 477.8
mills/kWh (in 2010).

By the year 2010, all new nuclear capital costs are recovered in the rate
base for the total reform - 13.668 GW early case. For the other cases, capital
costs are recovered for 9 units by 2010, with three 1.139 GW units still under
construction. By 2010, the price of electricity is 843.4 mills/kWh for no
reform, 561.5 mills/kWh for combined early site permit and preapproval-of -design
reforms, 536.1 mills/kWh for total reform - 10.251 later, and 477.8 mills/kWh
for total reform - 13.668 GW early.

Flgures 18 through 22 give riodel simulations for Georgia Power for all
nuclear capacity additions. The financial indicators and price effacts are
examined for the time period following commercial operation of the generating
units that are under construction at the beginning of the simulation (Sre Table
VI). Between the years 1997 and 2010 (the end of the simulation), 1l new
nuclear units begin commercial operation (two 1.139 GW units every other year)
for all cases except the total reform - 20.502 GW early case for which 18 new
nuclear units begin commercial operation (two 1.139 GW units every othrr year)
during the 1991.7 to 2010 time period.

18, Flgure 18. Internal Generation of Funds

Internal guneration of' funds for the total reform - 20.502 GW early casae
oxhibits the best overall performance. This financlal indicator remaing well
abcve the 0% level during the 1987 to 2010 time period, peaking in the years
J008 to 010 at 100%.  For thin reform caze, the fue. cost savings duo to
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inexpensive nuclear fuel eventually outweigh the added capital costs of
successive new units. This translates into less operating revenue needed to
produce electricity and thus more money available for construction. In this
case, construction costs are eventually paid solely by internal funds. For the
total reform - 15.946 GW later case, internal generation of funds falls below
40%, irdicating poor performance, for 3 years, the lowest value being 35%. By
the end of the simulation, internal generation of funds is 63%. For the
combined early site permit and preapproval-of-design reforms, internal
generation of funds falls below 40% for 10 years, the lowest value being 24%.
By the end of the simulation, internal generation of fund3a is about 62%. For
the no reform case, internal generation of funds is below the 40% level for 13
years, the lowest value being about 10%.
19. Figure 19. Fraction of Earnings Due to AFUDC

The fraction of earnings due to AFUDC for total reform - 20.502 GW early
exhibits the best overall performance although AFUDC exceeds -20% of earnings,
indicating poor performance, for 13 years, the lowest highest value being 30%.
By the end of the simulation, AFUDC drops to 0 as internal generation of funds
is 100%. For the total reform - 15.946 GW later case, the fraction of earnings
due to AFUDC exceeds 20% for 17 years, the highest value being 42%. By the end
of the simulation, AFUJDC is about 23% of earnings. For the combined early site
permit and preapproval-of-design rc¢forms, AFUDC exceeds 20% of earnings for 17
years, the highest value being 50%. By the end of the simulation, AFUDC is cu%
of earnings. For the no reform case, AFUDC exceeds 20% of earnings for 19
years, the highest value being %9%. By the end of the simulation, AFUDC as a
per cent of income is 26%.

20, Figure 20. Pretax Interest Coverage Ratio
The pretax Lnterest coverage ratio for total reform - 20.502 1id oarly

remains below the 3 times interest goal for most of the simulation perlod, the
lowest value being 1.7. The pretax {nturest coverage ratio Ls above the 3 timea
{nterest goal during 2009 and 2010 at 3.5 and 3.9, respectively. For totul
retorm~15.946 CW later, pretax interest ¢ verage 1s balow the goal for 14 ycars,
the lowest value being 1.5. By the end of the simulation, pretax intereat
coverage 13 1.9. For the combined early site permit and preapproval-ot-deasign
reforms, pretar interest coverage ls below the goal for 19 years, the lewenst
value being 1.3. 0y the nnd of the simulation, protax Interest coverage L 1.5,
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For rhe no reform, coverage is belcw the goa' for 23 years, the lowest valie
being 1.0. LV the enc¢ of the simulation, pretax interest coverage is 1.7.
21. Figure 21. Real Price of Electricity

The real price of electricity, in constant dollars, increases for all

cases during the periods that commercial operation of the new nuclear units
occurs. The real price of electricity for tha total relorm, 20.502 GW early
case is higher than the other cases between 1994 and 2005; thereafter, tha real
price for the no reform case is higher. The higher real price for the tctal
reform - 20.502 GW early is due to 2 factors: (1) commercial operation of the
new units for this case begin in 1991.7 rather than 1997 (for the other cases),
and (2) Y4 units (1.139 GW each) more come on-line during the simulation period
for this case. During the period 1991 to 2010, the real price of electricity
increases from 71.0 to 83.3 milla/kWh (about 17%). During the period 1997 to
2010, the real price of electricity increases from 52.2 to 73.6 mills/kWh (about
W1%) for total reform - 15.946 GW later, from 59.8 to 80.2 mills/kWh (about 58%)
for combined early site permit aind preapproval-of-design refcrms, and 51.2 to
91.3 mills/kWh (about 78%) for no reform,

By the year 2010, all nuclear capital costs are recovered in the rate
base for the total reform - 20.502 GW early case. For the other cases, capital
costs are recovered f.° 14 units ny 2010, with four 1.139 GW units stiil under
construction. By the year 2010, the real price of electricity is 91.3 mills/kWh
for no reform, 80.2 mills/kWh for combined early site permit and preapproval-of-
design reforms, 73.6 mills/kWh for total reform - 15.946 GW later, and 83.3
mills/kWh for total reform - 20.502 COW early. Compared to the .,0 refurm case,
the real price of clectricity is about 14% lower for combined early site permit
and preapproval-of-design reforms, about 2U% lower for total reform - 15.946 GW
later, and about 10% lower for total reform - 20.502 GW =arly.

22, Figure 22. Price of Electiricity
With the commercial operation of each nuclear unit, the price of

clectricity, in nominal dollars, lncreases for all cases. During the 1997 to
2010 time period, the price of clectricity lncreases from 168.3 to TUs,7
mills/kWh for no reform, from 166.9 to 654.9 milla/kWh for combined early site
permit and preapproval-of-design reforms, and from 171.5 to 601.3 mills/kWh for
I rtal reform - 15,946 GW later. For the total roform - 240502 CW early case, the
price of electricity inereases from 1.593.3 (in 1991) to £30.6 mills/kWh (in
2010).
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By the year 2010, all nucleAr capital costs are recovered in the rate
base for the total reform - 20.502 GW early case. For the other cases, capital
costs are recovered for 14 units by 2010 with four 1.139 GW units still under
construction. By 2010, the price of electricity is 745.7 mills/k'"™~ for no
reform, 654.9 mills/kiWh for combined early site permit and preapproval-uf-design
reforms, 601.3 mills/kWh for total reform - 15,946 GW later, and 680.6 mills/kWh
for total reform - 20.502 GW early.
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Fig. 24. Internal generation of funds.
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PACIFIC GAS AND ELECTRIC COMPANY
(nuclear awd generie copacily addiforrs)

Fig. 26. Pretax interest coverage ratio.
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PACIFIC GAS AND ELECTRIC COMPANY

(ruciear anrt generic capacit  additions)
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Fig. 28. Real price of electricity.
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PACIFIC GAS AND ELECTRIC COMPANY

{nuclear and generic capacity addiions)
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Fig. 30. Internal gern .tion of funds.

PACIFIC GAS AND ELECTRIC COMPANY

80 (ruciear and generie capanity uddiftons)

60

cera)

20

4 TN S
.;_ -y

0 ' 1 Lo
1980 1985 1990 L2 2 2000 2005 200

1OMERED CARLY WTC MY AND YEAR
TRLAPPROVAL - OF -0 SWON RLTOM . wIC = 10X

.......... ety
———— 1 =0

1SC @ 0%
= e R
e = (We IR

Mg, 31, Feaction of earnings due o AFUDC,

/0



PACIFIC GAS AND ELECTRIC COMPANY
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Fig. .i. Real price of electricity.
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PACIFIC GAS AND ELECTRIC COMPANY
(ruciear and generic capacity additions)

Fig. 36. Internal generation of funds.
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PACIFIC GAS AND ELECTRIC COMPANY
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Fig. 38. Pretax interest coverage ratio.
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Fig. 40. Real price of electricity.

PACIFIC GAS AND ELECTRIC COMPANY
(ruclear and generia copacity oddltions)

750

650 4

550 - o
A7

450 V4

350 -4 /
250 /
50 ‘/’/-/’

%0 - - 1~ T T
1980 183 1990 1993 2000 2008 200

YEAR

TTAL ITURM, 5.093 OW [ AITR

*
5]
=2
r 3

Ly )
~
”

reC = i1y

——— 13 = 0%
Ie N

A b L ]
= e IY

Pl WL Petee o eleotpelalty,

-



PACIFIC GAS AND ELECTRIC COMPANY
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PACIFIC GAS AND ELECTRIC COMPANY
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Fig. 44. Pretax interest coverage ratio.
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PACIFIC GAS AND ELECTRIC COMPANY
(wclear and generia capactty addifiore)

Fig. U6. Real price of electricity.
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Fig. 48. Internal generation of' funds.
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PACIFIC GAS AND ELECTRIC COMPANY
(ruciear and generic capacity additions)

Fig. 50. Pretax interest coverage ratio.
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