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GEOTHERMAL ENERGY MARKET IN 
SOUTHERN CALIFORNIA 

PAST, PRESENT AND FUTURE 

V i  S. Budhraja 
Southern California Edison 

Vice President of System Planning & Operations 

Thank you, Ted. Good morning. I’m pleased to be here as your keynote speaker from the utility industry. Today is fitting 
to discuss the role of an alternativehenewable energy resource such as geothermal. Three years ago today, the Exxon Valdez oil 
tanker spilled 11 million gallons of oil into Prince William Sound, Alaska. This ecological catastrophe was another of those periodic 
jolts that underscores the importance of lessening our nation’s dependence on oil and increasing the use of cost-effective, 
environmentally benign alternativdrenewable energy sources. 

Alternativdrenewables have come a long way since the first oil crisis in 1973. Today, they provide 9 percent of electric 
power used in the United States. That’s nearly double the figure of just two years ago. And since 1985, one-third of a3 new 
capacity has come from geothermal, solar, wind and biomass facilities. 

Nevertheless, geothermal supplies only about three-tenths of a percent of the country’s electric power, or roughly 2,800 
megawatts (MW). And most of that is in California. In fact, geothermal is California’s second-largest source of renewable energy, 
supplying more than 5 percent of the power generated in the state. 

Today, I’d like to discuss the outlook for the geothermal industry, framing it within Southern California Edison’s experience 
with geothermal and other alternativdrenewable energy sources. 

Southern California Edison has been a leader in developing and advancing renewable energy since 1913, when Edison started 
the Big Creek hydroelectric system. Today, Edison uses nine different energy resources: natural gas, oil, hydro, coal, nuclear, 
biomass, solar, wind and geothermal. No other utility has a more diverse resource mix. 

Edison’s geothermal energy strategy for the 1980s included developing geothermal resources in the Imperial Valley and 
buying geothermal power from Mexico. Our contract in 1986 with the CFE, the Mexican electric utility, to purchase 70 M W  of 
electricity generated at Mexico’s geothermal fields near Mexicali marked the first international sale of geothermal power in North 
America. 

Edison’s 10-MW Brawley geothermal plant in the Imperial Valley became the first utility-owned central station generating 
system in the United States to operate on steam converted from a hot water geothermal source, as distinguished from a pure steam 
resource. It ran from 1980 to 1985. 

Our 10-MW Salton Sea project, which ran from 1982 to 1987, demonstrated double-flash-cycle technology. Unocal, a partner 
in the project, now owns and operates the plant. 

And, the plant at Heber, at 47 megawatts, was the largest of the three demonstration projects we participated in during the 
last decade. It was the first commercial binary plant and operated from 1985 to 1989. Some of you may have been involved with 
the project because DOE funded half of the $189 million cost. 

These research and development projects established the foundation for geothermal development using lower 
temperaturehigher salinity steam than produced at the geysers. Edison now has 633 MW of geothermal capacity on its system, or 
3.2 percent of our system capacity mix. More than half of that is in the Imperial Valley. Nearly 30 percent is in Cos0 Hot Springs 
(near China Lake). 

Elsewhere in renewables, we use more wind and solar energy than any other utility. And, we are California’s leading 
investor-owned utility in purchasing renewable resources from third-party developers. Currently, we receive 21 percent of our 
energy from renewables, more than twice the national average. And we receive more than 40 percent of our energy from renewables 
when cogeneration technologies are included. This diversified resource mix helped reduce Edison’s dependence on oil for electricity 
generation from 58 million barrels in 1977 to 114,000 thousand barrels in lq91. 

Our progress in developing alternativehenewable energy sources, while gratifying, has not come cheaply. We have spent 
more than $180 million on research over the last 12 years and have leveraged this to obtain more than $560 million in outside 
funding. That’s over threequarters of a billion dollars. 
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We now have more than 5,000 MW of alternative and renewable generation connected to our grid. An important question 
is whether our customers have benefitted from these developments. Much of our alternative and renewable generation is governed 
by expensive standard offer contracts, which require payments equivalent to oil at $60 to $70 a barrel rather than $20 where West 
Texas Intermediate crude trades. 

Last year, geothermal-generated electricity cost Edison customers 10 cents a kilowatt-hour (kwh). That compares with an 
average generation cost for natural gas of 3 cents per kwh. In 1991, geothermal-generated electricity cost our customers 
approximately $600 million -- several hundred million dollars more than the same amount of natural gas-generated electricity would 
have cost. 

These contracts are one reason our rates are the sixth highest in the nation. From this perspective, our customers enjoy the 
diversity provided by altemativdrenewables, but have not benefitted from the price. 

As we look ahead, we need to design public policy approaches that align the interests of the resource developers, utilities 
and customers to assure cost-effective development and benefits for all. 

When additional supply-side resources are needed, Edison wants to be able to add costcompetitive generation to its resource 
mix. 

Renewable generation is not an infant industry. It is a $4-to-$5-billion-a-year industry in California. It is the equivalent of 
10 nuclear power plants, twice the number that exist in California. But many renewables continue to be subsidized as they were 
when the industry was in its infancy. If we want to subsidize renewables, let’s do it by sensible funding mechanisms, not by 
regulatory mandates. A production tax credit or an investment tax credit are two appropriate possibilities that have been helpful 
in the past and are again being considered on a federal level. 

Another approach would be to remove incentives, such as depletion allowances, that exist for fossil fuels. A new idea under 
consideration is to tax air emissions. A geothermal plant, for example, does not release smog-forming fumes and emits less than 
one percent of the carbon dioxide that generally comes from an oil- and gas-fired plant. 

The subsidy issue presents a major public policy question on geothermal and other renewables: Should we spend money to 
commercialize them if they are not cost-effective, or should we spend money to improve their cost-effectiveness? 

As you’re probably aware, resource additions in the Biennial Resource Plan Update (BRPU) ... now proposed by an 
administrative law judge to the California Public Utilities Commission (CPUC), would require Edison to add up to $2 billion worth 
of unneeded new generating capacity, including geothermal and wind energy facilities, to our system over the next eight years. 

Among other requirements, the BRPU would require us to solicit bids for the addition of 300 M W  of new geothermal 
resources and 50 MW of wind. The $2 billion worth of new power plants will achieve $10 million worth of emission benefits. 

I, for one, do not believe pursuing renewables only for environmental benefits, without regard to the cost, is a sustainable 
policy. The real challenge for the geothermal industry is to be cost-competitive in an era of low gas prices. The geothermal industry 
must adapt to changing business conditions by lowering its costs of power to market prices. 

The geothermal industry is a capital intensive industry competing against several generation technologies with significantly 
lower installation costs, such as wind, repowering and combined cycle. It also faces intense competition from conservation and 
cogeneration technologies. 

Edison views cost-effective conservation and energy efficiency programs as the most environmentally and economically sound 
means of deferring costly power-plant construction in Southern California in the 1990s. In fact, conservation represents the greatest 
economic and environmental challenge to further geothermal development. Last year, our 55 energy efficiency programs saved our 
customers about 4 billion kilowatt-hours (kwh). These programs cut customers’ electric bills as well as air pollution. 

By 2000, conservation programs will cut annual electric consumption an additional 10 billion kwh, or enough to supply the 
energy needs of more than 1.5 million homes. Over the next eight years, these programs will reduce carbon dioxide emissions by 
38 million tons and nitrogen oxides emissions by 34,000 tons. 

If the geothermal industry is competitive, then it should not be seeking subsidies. If it is not competitive, utilities, the 
geothermal industry and government need to work together to make it so, through research and development. We need to reexamine 
the goal of the geothermal industry vis-a-vis the utility industry. What is our future relationship to be? We have been partners. Now 
our d e s  are more suppliers and buyers -- they supply, we buy. 

8 



We like the diversity geothermal provides, but if it’s more costly than other options, building more capacity would be 
The most prudent method for obtaining alternativdrenewables is to eliminate set-aside requirements and pursue imprudent. 

renewable development that is cost-effective through the bidding process. 

The geothermal industry is here to stay. It plays an important role in Edison’s and the nation’s resource mix. And 
geothermal has steadily grown more efficient since 1985. Its capacity factor on our system last year was an impressive 95 percent 
-- higher than wind or solar. For our part, Edison wants to work with the geothermal industry to find ways to increase 
dispatchability of geothermal energy and to reduce the industry’s high capital costs. 

One challenge to the geothermal industry from a utility perspective is that most new geothermal generation will be located 
away from load centers. This could increase the geothermal capital cost by necessitating more transmission facilities. 

I applaud the Department of Energy’s goal to provide 22,000 MW of geothermal to our nation’s generation resource mix 
by 2030 and believe partnerships offer the best solution for further development and advancement of the alternative/renewable 
industry. By 2030, renewables are projected to account for at least 15 percent of total U.S. energy use. 

Partnerships for developing and advancing alternativdrenewables have been a tradition for Edison and the Department of 
Energy (DOE). Currently, we are working with you on a demonstration program for our Solar Two project in the Mojave Desert 
near Barstow. Funding for this $40 million project is being provided on a 50/50 cost-share basis with you and other interested 
electric utilities. We plan to convert the 10-MW Solar One pilot plant from a watedsteam system to a more advanced cycle using 
molten salt. 

Solar Two, slated for completion in 1994, could be the model for larger plants capable of generating enough electricity for 
100,OOO to 200,000 homes by the end of the decade. 

As electric utilities plan to meet growing electricity demands in the next several decades, we are pleased with the progress 
renewable energy technologies have made in the last decade. But it is vitally important that federal funds be directed to drive down 
the cost of renewables to assure they will play a meaningful role among the generating options available to utilities throughout the 
country. 

Utilities cannot be expected to add higher-cost renewables if this only increases costs and erodes our competitive positions, 
making us more vulnerable to bypass generation. Highercost renewables can be a burden to our customers and the economy and 
can adversely affect our international competitiveness as well. 

Edison’s renewable resource strategy is aimed at making renewables costcompetitive so they can be economically integrated 
into our future resource mix. To drive the cost of geothermal down, Edison will continue to work with the geothermal industry, 
our customers and the government to: 

0 Develop promising new technologies and improve existing technologies. And, 

Support a national energy strategy that provides broad-based funding for renewables.. .and enables sustainable and 
cost-effective introduction of renewable technologies without hurting competitive relationships. 

To the extent public policy favors large-scale installation of renewable resources before they are cost-effective, Edison 
supports public funding mechanisms that will help defray the differential cost between renewables and other more cost-effective 
resource options. 

Federal funding of higher risk R&D projects through collaborative research programs is important. The next crucial step 
for these types of technologies to become more competitive is to transfer them from the laboratories and demonstration projects to 
the marketplace. 

The renewable industry has suffered from a lack of access to sufficient capital. Commercial demonstration projects are 
expensive, and investment partners are essential to help reduce the economic risk for these projects. Joint venture funding can play 
a key role in helping commercialize renewable technologies and find market niches for applications of these projects. 
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While the United States has focused its financial resources on basic laboratory research, it has not traditionally followed 
through by moving the technology from the laboratory to the market, except when the government is the market. However, if we 
are to realize the benefits of these and future technologies, we must do a better job of moving technologies from laboratory to 
marke4place. 

DOE can play an important role by helping reduce the economic risk assumed by private investors and by leveraging private 
financial resources. 

In closing, the future of alternativdrenewables, in general, and the geothermal industry, in particular, looks bright. We have 
the commitment and technological know-how to advance geothermal and other altemativehnewable resources. All we need are 
the proper partnerships and policies -- and I’m confident in our abilities to develop those partnerships and policies. 
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