2y
N79-27601

ELECTRIC ENERGY DEWAND AND SUPPLY PROSPECTS rOR CALIFORNIA
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I. RECEMT HISTORY OF ELECTRICITY
FORECASTIMG IN CALIFORNIA

The Jebate over forecasts of electricity de-
mand in Califormia has been going on before the
California Energy Commission “2r over two years,
and before the Public Utilities Commission and
State Leg slature for over five years. This de-
bate on electrical demand forecasts w.s engendered
by the strong environmental protec’ ion sentiments
of the late 1960's, most notably Spurred oa by the
Santz Barbara Channel oil spill. There was fur-
thur a belief in some quarters that California
utilities were overeypanding and might fill the
coastline with mclear power plants. The adoption
of the Federal Clean Air Act Amendments, the
Hational Environmental Policy Act (NEPA), and the
California tuvironmental Quality Act, all in 1969,
and the establ ishment of the Califormia Coastal
Zone Commission in 1972, signalled a major envi-
vonmental movement to regulate utility growth.

The debate over the rate of growth in elec-
tricity demand in California, where some noted
that high projections are potentially self-
fulfilling, led to the establishment of the
California Energy Comission in 1975, The debate
over electrical forecasts has not been eliminated.
However, the California Energy Cosmission prepared
statewide electricity demand forecasts with assis-
tance and critical review from the State's five
major utilities: Pacific Gas and Electric,
Southern California Edison, Los Angeles Department
of Water and Power, San Diego Gas and Electric,
and Sacramento Municipal Utility District. The
Cosmission officially adopted a "most likely”
forecast for use in approving new geperation
facilities. HWhile the forecast remains contro-
versial, it is the first fully documented electric-
ity demand forecast officially adopted as a basis
for approving on a statewide basis proposals to
construct new generation stations.

Since the methous and siynificance of fore-
casting are poorly understood by the layperson,
there is more often than ->t a somewhat coafused
intuitive reaction to forecasts and the question
of forecasting. Before describing the historic
and current electricity demand and supply situa-
tion in California, | would like to make a few
brief observations on this complex subject.

Why should we concern ourselves with fore-
casting? Besides, as most abservers must be aware
aren't forecasts almosc Inevitably wrong? It 1s
commcnYy telieved and claimed that our rate of
economic growtn and the cusrent level of economic
activity ase intimately tied to the use of energy.
Thus, forecasting well and providing adequate

energy supply is essential to our economy. Al-
thouah there is almost no disanreement on the
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basic importance, there s substantial coatroversy
about what the exact relationship hac been or
aeeds to be in the future.

Trends in foreign countries’ emergy yse per
capita and energy/GNP ratios are often used to
atterpt to gemeralize that less emergy intems.ve
patterns arve compatible with rising standards of
living and are feasible for the Unfted States.
However, these comparative assessameats are often
flawed by a failure to properly recogaize basic
economic, geographical and matural reseurce differ-
ences, such as the larce, inexpensive hydro
resources in Norway and Swedea, which allowed
energy intensive industries to be developed. Me
can also cbserve that proportionally less energy
is utilized where energy prices are high relative
to the costs of other inputs such as capital and
labor. For example, a rvecent study of Eorepean
electricity pricing and load management experience
by the Rand Corporation® showed that the Ewropean
utilities selling electricity at rates reflecting
daily and seasomal supply cost differemtials
affected simificant changes in both the intensity
and time of electricity use.

Accurate forecasting is important because it
determines the magnitude and lead time of mjor
energy investmeats. The high cost of baseload
generation stations (a 1,000 Mw nuclear statfen now
ccsts up to $1.5 billion; a coal station, $1.3
billion) and the extended time horizon over which
these expenditures are made (now well over 10
years), means that economic :ly optimm investment
decisions can only be made if we have accurate
forecasts.

Accurate forecasts are also importamt to
assess the financial feasibility of utility supply
plans. In the Energy Commission's recent examin-
ation of the feasibility of financing the proposed
Sundesert Nuclear plant of San Diego Gas and
Electric, it was determined that financing the
expansion proposed by SDGAE would cause a severe
strain for that utility unless substantially
higher rates weve approved by the California
Public Utilities Commission. The demand forecast
is a major factor in determining rate of return.

Hhat is our historic exgience with electric-
ity demand growth in 1fornia? stor icaily,
electricity demand has grown at rates above 7
percent, with sales doubling in less than ten
years. Major factors influencing this growth wave
been the cheapness and convenience of electricity.
The real cost of electricity relative to other
goods and services has declined steadily since the
1920's. Also contributing have been promotional

* "flectricity Pricing and Load Management: For-
eign Experience and California Opportunities,”
B. Mitchell, Rand Corporation, March 1977.
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pricing and declining block rates for fndystrial
pover. These latter two factors .-ave bees major
targets for critics of the utflity industry,
especially where the rates kave not reflected mar-
gtmal costs of service. Believers in the logic
that utility forecasts are self-fulfilling
prophecies have noted that declining block rates
which do not reflect the true marginal cost of
supplying power provide an uneconomic stisulant
to demand growth.

The sharp jump in the price of oil in 1973-
1974 has resalted in higher electricity prices,
reduced electricity demand growth rates, and
increased publ ic avareness of the need to con-
serve. The economic recession which followed also
contributed to the sharp drop in the rate of de-
mand growth in Czliforaia.

The declining rates of growth in demand con-
trituted to the view that tighter regulation of
utilities was mecessary to preveat overbuilding.
In addition, the scarcity «f good sites and woter
at inland sites, and air pollution in wrban
centers were cited by propouents of ti regu-
lation. On the other side, many utility amalysts
clais today that the utilities are tending to
under crpitalize, and under build, reflecting the
high cost and difficulty of raising capital ie
the fa e of stringent CPUC rate policies.

The current encess capacity sitwation for the
Los Angeles Department of Water and Power asd the
deficit in required reserves for Pacific Gas and
Electric,* as demonstrated by the reserve margins
in Figure 1, support our belief that there are
grounds for improving our forecasting and plamning
applications.

The important task at hamd is to learn from
the past and establish public goals which provide
for future economic growth. This is the respon-
sibility facing the Cal ifornia Erergy Commission,
Public Utilities Commission, Air Resour ‘es Board,
and other State requlatory agencies concerned with
energy matters.

What has been our experiesce with t-embal
electric growth? As mtﬁ above, our E%smic
electricity growth rate of more than 7 percent has
dropped substantially in the last few years. [wo
years ago, in their official ten-year forecasts,
the five major California utilities forecasted a
growth rate of approximately 5.1 percest for enen‘;y
sales, and 4.8 percent for peak demand (1976-1935).
Figure 2 shows the peak demand forecast and the
adopted Energy Commission forecast which provides
the basis for Commission approval of mew facili-
ties. The Cosmission’s lower growth rate ‘orecasts
were approximately 4.5 percent for energy and 4.3
percent for peak demand. Actual experience %0
date has shown that sales grew at approximately
2.5 percent in 1977, and peak demand by only 0.5
percent. A one percent difference in the fore-
casted rate of qrowth translates into roughly a
3,500 Mw capacity difference statewide by 1935.

* The delay in the licensing of PGAE's Diablo
Canyon’s 2200 Mw nuclear staticn, and hydro-
electric capacity Jost in the 1976-77 drought,
contributed to their low reserve margin.
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Based on the utilities’ March 1978 forecast
ssbmittals, shown in the table below Figure 2, ome
can see a general lowering of the utilities® pre-
vious peak demand forecasts from 4.8 percent to
4.1 percent per yeir vetween 1976 and 1985. It
should be woted that a related change has been a
such more explicit measuring of the effects of
conservation measures, such as mandatory State
building and appliance standards and utility com-
servation programs.

How do_the forecasts displayed
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translate iato
REGS DreCas ' Ded demand ¢ cta
required new capacity to provide reliable peak
demand service, as well as to meet baseload emergy
reeds. It is also impertant to recognize that
capacity is added to a utility system for reasoas
in addition to simply accosmodating demand growth.
Economic cemnsiderations, for exasple, may cawse
the additfon of new plants and decreased uze or
placement on standby of old plants. Further,
reliability considerations .=d rising fuel cos
may lead to the addition or plants with differeant
fuel req-ivements.

How is e.ectrici ted in California
- Rl pictre Ta CaTTforis s charge
tically

n a has
over time, as showm in Figure 3.
Cheap and abvwdant natural gas has been the domin-
ant electrical emergy sowrce, with hydroelectric
placing second. Begisning in 1970, matural
gas evailability dropped drastically, replaced by
increased fuel ofl wse. In the 1976 and 1977
drought years, Californfa‘s hydreelectric outpst
was wmore thar halved. In 1976 this loss was off-
set by increased imports of Northwest hydroelec-
tricity; this supply was also lest in 1977, as
the drought hit the Northwest. Oor thermal gen-
eration in 1977 was supplied 55 percent from oil,
28 percent from matural gas. 12 percent from out-
of-state coal, and 102 from muclear and geothermal
sources.

In their 1976 planning submittals to the
Energy Commission, the five major utilities pro-
posed a large increase in mruclear generation,
expecting that fuel type to account for 36 perceat
of expansion from 1976 to 1985; oil to account for
24 percent; coal 18 percent: and geothermal approa-
imately 8 percent. In the following 10 years,
1986 to 1995, muclear generation plants were an-
ticipated to account for 75 percent of all
additions.

Im their most recent plamning submittals
(March 1978), the utilities reflect the uncer-
tainties facing them in the choice of baseload
generation technology. They have cut plans for new
nuclear generation and PGSE now does not spxCify
type of plant after 1957. This is essentiaily the
driving force behind the coal conference today.

Coal use for California electricity generation
is now limited to out-of-state facilities.
California utilities currently own jointly with
other util® “es three out-of-state coal facilities;
namely, Mojave, Navajo, and Four Corners. The
Los Angeles Department of Hater and Power Owns
790 My and Socthern California Edison owms 1650 Mw
of this out-of-state coal capacity. (Additional
energy is derived from out-ov-state coal! by con-
tract.) Planned out-of-state coal expansion is



very important for Southern Calffornia at this
time - the Utah Intermountain Power Project ¥s con-
sidered ar importamt resource in meeting future
electrical needs along with the Nevada Marner
Valley Project.

To date we nave only ome firm plan for in-
state coal generction: PGAE's proposed Fossil 1!
and 2 facility. whiwch would provide 1600 M of
capacity begimming in 1985. The Energy Commission
is currently reviewing PGAE's proposal, and will
21so be reviewing a small coal gisification
project proposed by SCE.

Other coal facilities specifically identified
as potential resources by the State atilities,
but with widely » irying levels of uncertainty at
this time, are as follows:

SCE: East Desert Coal - 5000 Mw

SOGRE: Coal 1 ¢nd 2 - 2000 M«

State Department of Mater and Power: Three
330 Mw Coal umits

DEALING RITH FORECAST AND
REGULATORY UNCERTAINTY

It.

The often quoted arescription to cure capacity
plamning uncertainty often referred to as the
“utility view," has been to argue for:

- Reduced regulatory review time

- Accelerated siting of conventional non-oil
yower plants

- Increased forecasts or reserve margins to
compensate for uncertainty

khile these arguoents have a place, they fail
to adequately reflect the value and potential of:

- Conservation as an option to new capacity
eXpansion

- The benefits frem better interstate and
statewide syster integration

And most important to this conference, the.e
arguments do not address the need for a fuels
policy introduction of new fuels and technology,
most notably for the desonstration and use of
conventional coal with advanced cleamup and
advanced coal combustion or clean fuels from coal
for Lulifornia.

In summary, severa: of the points made above
need to be reinforced;. specifically, these are:

1. It is not apparent that electrical energy
Jemand growth will he substantially lower than we
or the utilities yL.ought only two to five years
ago. fNeneral acceptance of this fact is essen-
tial to establish a sound basis for supply policy
discussion.

<. Coal combustion utilizing our abundant
supplies in western states and Alaska is necessary
in and for California. but there are insufficient
utility proposals at hand for conventional or
advanced coal systems.

3. Conservation effects, although difficult
to predict, nave a substantial potential to fur-
ther reduce energy needs, and should be a part of
all resource development strategies.

4. Government regulatory agencies share am
obligation for meeting energy demands and need to
provide adequate policy direction. At the same
time, the utility industry sust recognize the
real ity of current economics and constraints to
conventional fuel options, both oil and muclear.
and assist the State in developing a realistic
program to use coal cleanly in California.
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