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OPINION -------
Sum.'7'.ary 

Soutnern C~lifornio Edison Cornp~ny (Edison) requests 
Commission authority to construct nne opcrotc a 41.1 megawatt (MN) 
dU3l-flash geotherm3l f~cility ne~r Heber, California. The Heber 
Geotherm~l Project (H~ber) will be a comrnerci~l baseload resource 
using a de~onstrated technology and will be operated and relied upon 
3S a firm capacity reSource from the beginning of operation. 

The facility proposed by Edison is technologically feasible 
and commercially viable; however, the cost of the power that would be 
produced is not competitive with other forms of electrical generation •. 
This is largely because the steam or brine contracts with the producer~ 
Chevron, peg the brine prices to oil prices. The result is that while 
the facility is co~~erci3l1y vi~ble, it is not commercially competitive. 
wben terms are renegoti~ted so tn3t the facility would be competitive 
with more reasonable brine contract terms, we think it would be 
extremely worthwhile for Edison to pursvc. We ~ust ensure new energy 
sources are cost-competitive ~s we exercice our duty to protect £Oison's 
customers from bearing unreasonable costs through their rates. Our 
decision denying Edison the certificate to construct Heber at this time 
=~ans Edison should either renegotiate itc contract with Chevron or 
explore with other potential producers the possibility of obtaining 
a brine supply_ 

If Heber is in oper~tion, it would reduce dependence on ~ 

uncertain supplies of imported oil by up to 400,000 barrels yearly, ~ 
improve air ouality, and, finally, increase the diversity and reliability~ 
of the fuel supply available in the Edison system. 

Heber relies on relatively simple and reliable technology. 
A simil ar plant Operating in Japan h.o.s recently aehieved a ca.paeity .. 
factor of 90 percent. It has been shown that the anomaly 
the geothermal fluid will be produced is quite eap3ble of 
~nough heat to fuel the 41.1 MW plant for 30 to 35 years. 
project rests on n very sound teChnical base. 
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Based upon prel~inary engineering, the capital costs corne 
by Edison for the Heber project total $69 million. The otner major 
cost component associated with Heber is the geothermal fuel expense. 
Under a Sales Contract, with its various provisions explained in tAe 
body of this opinion, Chevron Resources Co~pany (Chevron) will supply 
and Edison will purchase heat contained in the fluid to operate Heber 
for a ;O-year period. Edison feels that the Sales Contract, including 
the pricing ~echanisms, is fair and equitable to both parties. Staff, 
on ~he other hand, concludes that the Sales Contract is unfavorably 
skewed to Chevron'S advantage and requests that any Commission 
authorization be conditioned to =ore equitably protect the interests 
of Edison's ratepayers. 

Given projected capital costs and fuel expenses, Edison 
presented cost comparisons of Heber with a coal-fired alternative 
and a.~ alternative burning oil in an existing facility. Edison·s 
projections indicate that through 1994 the revenue requirement for 
Heber is greater than that for a coal-fired or existing oil-fired 
alternative. On a levelized basis for the year 1982, the 'cost of 
delivered power from Heber is l7.9~/kWh, as compared to 11.O¢/kWb. 
for a coal-fired alternative and 16.6~/kWh for existing oil-fired 
generation. Using assumptions most favorable to Edison. the average 
~pact on r~tes in 1994 would be as follows: .O;2~/kWh for Heber; 
.033t/kWh for an alterr~tive coal project; and .048~/kWh for 
existil'!g oil-fired gener~.tion. 
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Edison quite candidly acknowledged that Heoer would not 
be cost-competitive with alternatives through the first 12 years of 
the project. Further, Edison presented no evidence from which the 
inference could be drawn that the Heber Project would become cost­
cocpetitive with alternatives at so~e point in the future. It anything, 
the record evidence supports the inference that geothermal energy, 
produced under contracts similar to the S~les Contract. will not 
be cost-competitive at any point in the future. 

The stafr considered the Sales Contr~ct the major impedime~t 
to obtaining electricity from Heber at costs lower than from oil 
generation. Starr argued that Edison has significantly underestimated 
~he cos~ of geother~~l brine under the Sales Contract. St~fr contends 
that Heber will cost as much as 30-40 percent more than coal or oil 
alterr~tives in 19S? and 7 percent more in 1994e Statf projects 
that on a levelized basis for the year 1982 the cost or deliv~red 
power rro~ Heoer will be 24.J¢/kWh, as compared to 11.O¢/kWn for a 
coal-fired alternative and 16.6~/kWh for an existing oil-fired 
alternative. 

Based upon Edison'S showinq alone, He~er's lack of cost 
competitiveness prompts n~~erous questions about the prudency of 
undertakin; such a project. The staff showinq only serves to further 
increase the doubts about Heber. 

Are the economic risks imposed upon ratepayers by HeOer 
outweiQhed by the siqni:icant benefits to be derived from the 
eevelopment of the Beber Qeothermal resource? We do not think that 
the record evidence c~n support such a conclusion. 
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Edison failed to provide the Commission any meaning!ul 
oasis for determining that costs incurred pursuant to the Sales 
Contract are reasonable. Edison concluded that the price charged 
for brine is in an appropriate range on the basis of the 
negotiations and analysis of industry literature, reports, and 
confidential and proprietary contracts. Since fuel expenses are a 
:major ree.son why Hebe:- ·..rill not 'be eost--competit ive, Edison's mere 
conclusory statements that the pricing mechanisms ar~ equitable 
must £ai1 as inadequate. 

We are asked to approve Heber and ignore notions of cost­
compet~tiveness and cost-effectiveness. Yet, cost is a rundamental 
tool in making decisions regarding the most efficient way to develop 
sufficient energy resources. Cost is a primary measure by which we 
judge the worth and reasonableness of a project. Heber, as currently 
structured, is not cost-competitive and therefore fails the test of 
reasonableness. Heber does not represent a prudent and reasonable 
investment to be ultimately borne by the ratepayer. Accordingly, 
Application NO. 59512 is denied. 
Introduction 

By App1i'cation No. 59512, Edison requests Commission 
authorization to construct and operate a 41.1 MW dual-flash geothermal 
generation facility near Heber, California. Heber is rive miles 
south of E1 Centro, California, in the southern portion or the Imperial 
Valley. 

Heber, as proposed, will provide an additional source or 
electrical generation, using geothe~l brine as a primary fuel. 
Geothermal fluid used in the plant will be produced by Chevron at 
facilities adjacent to Edison·s site and delivered to Edison in 

accordance with the Geothermal Energy Contract (Energy Contract) and 
the Geothermal Sales Contract (Sales Contract) executed between 
Edison and Chevron in November 197$. 
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Notwithstandinq the Commission's General Order No. 131 
which exempts plants of Heber's qeneratin9 capacity from any 
requirement to obtain a certificate of p~blic convenience and 
necessity (certificate), Edison filed the subjeet application in 

order to secure Hpreliminary" assurances from the Commission that 
projected costs aSSOCiated with Heber are prudent and reasonable. 

Public hearinqs were he~d in Los Anqeles on December 4 
and 5, 1980, at which time Edison and the Commission staff presented 
testimony and exhibits. The matter was submitted on January 20, 1981, 
upon receipt of concurrent br1efs. 

I. Edison's Showing 
In support of its application, Edison sponsored the 

testimony and exhibits of seven witnesses durinq the public hearinqs. 
These witnesses presented evidence reqardinq the followinq aspects 
of the Heber project: (1) its policy implications, (2) its technical 
feasibility, (3) its economic costs, and (4) its environmental 
impacts. 

1. The Poliey Imp1lcations of Heber 
Edison testified that Heber will be a commercial base load 

resource usinq a demonstrated tecbnoloqy and will be constructed to 
satisfy a system need. The plant will be operated and relied upon 
as a firm capacity resource from the beginnin9 of operation. 

Edison forecasts that it will require more than 6,000 MW 

of additional qeneratinq resources by 1990. Six thousand MW of 
additions will be required to meet anticipated increases in peak 
demand between 1980 and 1990, to provide a normal reserve marQin, 
and to aCCO\L~t for the termination of capacity purchase entitlements_, 
To meet part of the anticipated inerease in demand, Edison will 
require the use of the 41.1 MW capacity of Heber. 
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Edison views Heber as a crucial step in the implementation 
of its announced policy to acceler~te development of alternative and 
renewable enerqy resources. To achieve such accelerated development, 
commercialization of each of the alternative and renewable enerqy 
resources is a necessity. For Edison this application represents 
~ initial step toward co~ercialization of geothermal as an 
enerqy resour~e. 

Edison underscores its commitment to development of 
alternative and renewable enerqy resources with its latest electric 
supply forecast in which approximately 30 percent of Edison's new 
;eneration capacity planned durin9 the 1980S will derive from such 
resources. Accordinq to the resource plan, qeothermal enerqy 
represents 420 of the 1,900 MW of alternative enerqy Edison will 
develop under its new policy. Edison feels that reali2ation of its 
420 MW qoal requires approval of this application whiC~ will mark the 
first critical step toward commercialization of qeothermal enerqy. 

Althouqh well aware of the applicability to the Heber 
project of General Order No. 131 l s exemption provision, Edison seeks 
preliminary Commission assurances that it will support Edison in the 
way project costs will be treated for ratemakinq purposes. Edison 
does not propose unusual or extraordinary ratemakinq treatment for 
Heber. Rather, Edison requests normal rate base treatment for a, 
co:mercial plant although it cautions that some of the costs associated 
·~th Heber may be higher since certain tech.~ologies will be used for the 
first time on a commercial basis. However, Edison firmly believes 
the costs and risks involved in constructing and operating of a 
first-of-a-kind commercial qeothermal plant are reasonable in view 
of lonq-ranqe benefits qained by ratepayers throuqh development of 
qeothermal energy. 
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Numbering 'among the long-range bene£1ts of 'co~ercializing 
the Heber geothermal reso,u::-ce are;'· ,{.l) reduced :dependence on, increas- . 
ingly uncertain supplies of: iln~rt.ed oil oy u~, to 400~OOO ,barrels 
yearly, (2) improved air quality, . (3) . increased. genera:tionreso~ces, 
for the ratepayer, and (4) increased diversity and reliability of 
the fuel supply available in the Edis~n system. 

Finally, Edison takes the position that without a certificate 
and its preliminary assurances or with a certificate unduly burdened 
by staff-proposed conditions it would find it difficult, it not 
impossible, to proceed with the Heber project. 

2. The Technical Fe~sibilJty of Heber 
Oiscussion of the technical feasibility of Heber focuses 

on two components: (1) the reliab11ity of existinq qeothermal 
processinq technoloqy and equipmenJ and (2) the reliability of the 
qeothermal anomaly as an adequate heat source. 

The first component, the equipment and process necessary 
to convert geothermal energy to electricity, can be described in 

the following manner: 
Geothermal fluid used in the proposed dual-flash 
power plant cycle will l:le produced l:ly Chevron. 
The site for Chevron's production facilities 
will be contiquous to the power plant site 
makinq the production pipelines as short as 
possible. At full plant load, approximately 
8,000,000 lbs/hr of qeothermal fluid will enter 
the first staqe flash (or separator) tank 
wherein steam is separated and flows to the 
throttle of a steam turbine qenerator. Cold 
brine from the bottom of the first staqe tank 
flows to a second tank where additional steam 
is separated for use at a lower pressure 
region of the steam turbine. Spent brine from 
the second staqe tank is returned to Chevron 
for reinjection into the Geothermal Reservoir. 
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Exhaust steam from the turbine will go to a 
steam condenser and the condensed steam 
(condensate) will be used for coolinq water 
makeup to the coolinq tower. This cycle 
arrangement obviates the need for larQe 
quantities of coolinq water from another 
source. However, in order to comply with the 
100 percent reinjection objective of Imperial 
County's Geothermal Element, a water treatment 
plant will be designed, constructed, and 
operated by Chevron on the New River.. A 
quantity of New River water equivalent to the 
condensate flow will ~e treated and injected 
into the Geothermal Reservoir. For 
miscellaneous power plant service water 
requirements, it is contemplated that water 
will be taken from the Doqwood Canal. Estimated 
averaqe daily requirement is 80,000 qallons .. 
The plant's heat rejection load is dissipated 

. in a mechanical draft evaporative coolinq tower 
consistinq of ten cells each 42 feet lonq and 
each with one induced draft fan. The cooled 
water passing down through th~ tower is 
collected in a concrete basin below the tower. 
Circulatinq water pumps convey the water from 
the basin through the steam condenser and 
back to the top of the cooling tower • . 
Specific areas to be constructed in order to operate a 

qeothermal facility at Heber are the production island, the power 
plant, the brine injection pumps and injection pipeline, the injection 
island, the water treatment plant, and its injection well. The 
produetion island is a 9ro~p pf wells that will be drilled into the 
Heber qeothermal reservoir. Chevron is totally responsi~le for tbe 
cost of construction and operation of the production island and its . 
facilities. Adjacent to the production island is the power plant 
which Edison will fund, enqineer, construct, operate, and 
maintain. The brine injection pipeline system, which includes the 
desander, brine injection pumps, and approxtmately 7,000 feet of 
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30-inch pipeline will be engineered, constructed, operated, and 
maintained by Chevron. Edison, however, will pay for the construction 
and operation and maintenance of that line. This line, approximately 
one and a half miles in length, ends up at the injection island; which 
will be totally funded, constructed, operated, and maintained by 

Chevron. The injection island consists of a qroup of wells to 
reinject the spent brine back into the geothermal reservoir. 

The remaining principal area of work is a water treatment 
fa~ility which will be located approximately three miles southwest 
0: the plant Site on the bank of the New River. This facility will 
clarify New River water and reinject it into the geothermal reservoir 
to make up for water cons~ed by the power plant. This facility will 
provide 100 percent reinjection of fluid (brine) into the reservoir. 
It will be designed, constructed, operated, and maintainee by Chevron 
with Edison funding .the total facility costs. The water injection well, 
however, will be drilled, constructed, and funded by Chevron. It is 
necessary to reinject water into the reservoir because ~dison will u~e 
~he condensate from the plant condenser as makeup water to the cooling 
tower instead of usinq external sources of plant coolinq water. 

In concludinq that it is reasonable to expect that the 
Heber plant should operate at a capacity factor of 7S percent. 
Edison's witness stated that the process and equipment associated 
with a dual-flash plant such as Heber is relatively s~ple in terms 
of its operation. He further testified that the equipment to be used 
at Heber i~ the same equipment used in a 55 MW dual-flash unit which 
has been in operation at Hatchobaru, Japan, for the ~ast three years. 
The same vendor, Mitsubishi, who supplied the equipment for the 
Hatchobaru plant will provide equipment to Edison. Since Hatchobaru 
is essentially a car~on copy of the Heber plant and since the Batcho~aru 
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plant has approached a 90 percent capacity factor in recent 
operations~ Edison expresses a high degree or confidence in the 
process and equipment associated with Heber. 

With respect to the second co~ponent or Heber's technical 
feasibility, Edison presented testimony regard~~g the nature of the 
geothermal anomaly at Heber. Arter his analysis and evaluation or 
the anomaly, Dr. Brigham of Stanford University concluded that 
enough hot water can be produced from the anomaly at high enough 
temperatures to support a 500 MW development for 30 years. He 
expressed with a high degree of confidence that enough heat can be 
~ecovered from the Heber geothermal anomaly to supply fuel to the 
initial 41 MW net power plant for 30 to 35 years. He further 
concluded that the failure of the wells to produce tne geothermal 
brine or the pumps to operate is about as likely as occurrence or an 
earthquake of 8.5 magnitude. 
. 3. The Eeonomie Costs of Heber 

a. Capital Costs 
Based on preliminary engineering, cost estimates were 

developed for the power plant portion of the project. The estimated 
cost~ including continge~cy and OVerheadS, amounts to $51,400,000. 
Chevron, which will receive payment from Edison tor construction, 
operation~ and maintenance of the brine injection facilities and water 
treatment facilities, estimated costs for those facilities amounting 
to Sli,600,ooo. Thus, the capital costs borne by Edison for the 
Heber project total $69 oil1ion. 
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FERC 
Accouut 

REBER GEOTHERMAL 
CAPITAL COST BY ACCOUNT 

Direct 
Code Descriptio'O. Expenditures Overheads Total Cost 

341 Structures ~nd Im~rovements 

Fuel Ro1ders~ P~oducers, and 

$ 4,700 $ 1,200 $ 5,900 

342 

343 
344 

345 

346 

347 

397 

Accessories (Chevron) 

?rime Movers 

Turbogener.:ttor 

Accessory Electric Equipment 

~i5ce114neous Power P14nt 
Equipment 

!r4ns~:i.ssion-St4tio1l Equipment 
(Switchy:trd) 

14,000 

12,600 

16,000 

6,140 

1,340 

120 

Communic4tion Equipment 100 

Project Tot41 Cost $55,000 
b. Brine Sup~ly Contr~cts and Costs 

3,600 17,600 

3,200 15.800 

4,100 20,100 

1,520 '7,660 

340 1,680 

30 150 
10 110 

$14,000 $69,000 

Under the Sales Contract; Chevron will supply and Edison 
will purchase heat contained in the fluid to operate Heber for a 30-year 
period. Under the Ener9Y Contract, Edison has the first and prior riQht 
to purchase all Qeothermal enerqy for electric Qeneration use from 
Chevron's share at Heber in excess of Chevron's eXistinQ commitments 
to San Die;o Gas & Electric Company. 

Edison testified that the Sales Contract executed 
between Chevron and Edison in November 1978, is the product of intense 
ne90t iations which spanned two and one-half years. It is Edison's 
sworn testimony that the contract cannot be reneqotiated and 
reflects Chevron'S final ,!?os1t:l.on on price. The contract price is 

s1qnificantly better than Chevron's ori9inal proposal and prompts Edison 
to conclude, upon consideration of other contracts for geothermal 
enerqy as well as industry publications, that the Sales Contract price 
is reasonable and competitive as now ne;otiated. 
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~he terms and conditions of the Sales Contract 
address the sharin9 of costs and risks between the parties, such as 
pricinq and escalation mechanisms, each party's obli9ati~~s, and 
damages and penalties associated with failure of the reservoir or power 
plant to perform to the level expected. In-aggregate, the 'intent 
of these terms and conditions is to provide substantial incentives 
for each party to perform to expectations, since a failure to do so 
will benefit neither of the contractinq parties, no matter what the 
fault or cause. 

The major terms and conditions, especially as they 
relate to costs and risks, are summarized below. 

(1) , ~ein9 and Esealation Mechanism 

The fuel price formula, the primary mechanism for 
calculatinq a fair and equitable monthly fuel cost, consists of a 
demand component and a commodity component. The demand component, 
whieh is a fixed price subject to escalation, is intended to provide 
for recovery of fixed costs incurred by Chevron to meet its "supply 
obliqation" to Edison. This supply obliqation involves Chevron's 
capability to provide sufficient usaole heat to continously operate 
the plant at its qeneratinq capacity. The commodity component 
provides Chevron recovery for a portion of the market value of the 
usable' heat from the brine. The commodity cnarqe is therefore 
proportional to the amount of usable heat supplied to Edison. 

In conjunction, the two components are intended to 
represent the value of the usable, heat from brine as an electrical 
qeneratinq fuel and to compensate Chevron for develop~ent, ' 
operatio~ and maintenance costs, as well as to provide Chevron a 
return on its investment. The total monthly charge is the sum or 
the demand charqe and the commodity charqe. Each of these charqes 
is tied to a base price and individual escalator indices. 
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The b~Ge j)rice for he.::!t delivered is $.60 per 
:':'lillio:1 uz~bl~ I3ritish thermal \l:1i tn (Btu). If Chcvro:"1 is required 

to U~~ :"\urnp~ in ~c'r0 t.h,"\f1 5:) I'crccnt 0:' tile w~11:. u~~d for 

provi~inq brine to th~ injtiol pl~nt, the b~GC price will become 
$ .65/m."l'l Stu. 

Currently. the demand index. which ~overns cscal~tion 
of the dcm~nd cho.rqc, corrc~pond~ to ch~nqe~ in the Consumer Price 

Index (CPI) , ~ oencrol economic index reflecting costs for consumer 

ite:':'lz. The commodity ch~rqe i$ tied to the commodity index which 

corresponds to ch~n0cs i:"1 the Produc~r Price Index for Funds and 
Rcl.:l':ed Product5 (Pi'I05). The PPIOS is .:l composi to fuel indicator 

reflecting the price cho.ngcs in coal, coke, n~turo.l go.s,clectricity, 
crude oil, 3:"1d petroleum prOO\lcts, with oil ~:"1d petroleum products 
con~tituting apprOXimately 50 percent o! the ruel mix. 

The S~les Contract provides for the intent of each 
inccx to be curried out ror the lire or the project. 
co~:r~ctu~l inten~ of c~ch index is ~s follows: 

(.:1) The dcm~nd index sh~ll be ~n 
ind0pcncent indicator of 
eh~n~~s in thc co~t~ of 
<jcoehcrmal developmcnt .:In<.1 
production. 

The specified 

(b) The cOI'l" .. "l'lodi tv itldcx shall be 
an independent indic~tor of 
changes in the costs of 
cner0Y supplied to basc­
loo.ecd electric generating 
!~cilities on a n~tior..::!l 
b.:15i:::. (S:lll!'!': Contr.'1C-:', § 1L.. .. 5.) 

The cont=~ctu~l terms provide for either or bo~h of 
the esc~l~tion i\\di~C':. to be !';ubje-ct to review .:1fter five YCoilrs from 
initial pl~nt oper~tion at the request of either party. If the p~rties 
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cannot agree on the future escalation indices, then they shall be 

determined by arbitration. Any resulting new index may then be 

reviewed five years after the chanqe. Edison thus concludes that the 
contract provides assurance that over the term of the contract the 
parties will adhere to thf~ intent of each index. 

With respect to the commodity index, Edison 
testified that there is no readily available qovernment-produced index 
that tracks the price of fuel to base-loaded electric generation in 
this country. Selection of the PPIOS ~s the commodity index resulted 
from negotiations and reflects the best efforts of Edison and Chevron 
to find a government-published indicator that meets the intended 
purpose 'of relating chanqes in the cost of fuel supplied to base-
loaded generation. Edison stated that the commodity index will be 

changed in accordance with the contract if the PPI05 does not accomplish 
its intended purpose. 

Edison, presented evidence demonstrating that the 
current fuel mix for base-loaded electric generation is weighted 
approximately 55 percent coal, 17 percent natural qas, 15 percent oil, 
and 13 percent nuclear', with the trend beinq away from oil. On this , 
ba'sis, Edison concludes that the intent of each index, includinq the 
commodity index, minimizes the impact of oil on the fuel brine price. 

On the basis of the Sales Contract provisions, 
Edison projects net fuel expenses for each of the first 12 years of 
the project as follows: 
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~ 

1982 
1983 
1984 
1985 
1986 
1987 

1988 
(2) 

Reber Annual Fuel Expenses 

(Dollars in Thousands) 

Amount ~ 

$ 3,015 1989 

$l2,766 1990 
$14,164 199'1 
$l6,423 1992 
$17,831 1993 

$19,184 1994 

$18,984 

Risks and DamaQ'es Associated with 
plant or Reservoir Failure' 

AmQunt 

$21,880 

$23,260 
$24,707 
$26,259 
$27,88-8 
$29,637 

Chevron is ooliqated to provide Edison the quality 
and quantity of orine that is necessary to meet the Demand Fuel 
Requirement, i.e., sufficient usable heat to operate the initial 
power plant at full capacity. Failure of Chevron to produce to 
specification will result in a ~'Red'llced Demand C'harqe" and "Liquidated 
Damages," or at Edison' s ~ption, under specific ci'reumstances, to 
reversion to oper3tions in which Chevron is rei~ursed only for its 
direct cost of operatinq the field. If Chevron is unable to deliver 
any fluid meetinq specifications, and Edison does not accept the 
out-of-specification fluid# Edison makes no payment to Chevron, and 
Chevron at its' option incurs liquidated damaqes of $3.6 mm/yr. or 
operates the field for Edison with reimbursement only for its costs 
of operation. 

In the event Edison is responsiole for failure to 
operate at full capacity, Edison will continue to pay the full demand 
charqe to Chevron even thouQ'h the plant is operatinq at reduced 
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capacity. In the event of total plant failure occasioned by action 
or inaction of Edison, Edison must continue to pay a full demand 
charge to Chevron for the entire 30-year life of the contract. 

It is Edison's position that siqnificant incentives 
exist for Chevron to produce to contract quality and quantity 
specifications. Furthermore, the contract is structured so that 
neither party benefits from a failure to perform. 

(3) Termina'tion 
The Sales Contract is inte~ded to bind the parties 

for the entire term of the contract, with two exceptions. One 
exception has to do with Edison's return of the remaininq fluid to 
Chevron for reinjection. If this fluid does not meet specifications 
and damaqe cannot be prevented to Chevron's reserves and facilities, 
then Chevron has the option to terminate the Sales Contract, qivinq 
60 days' notice. However, if Edison does meet reinjection fluid 
specifications, then Chevron assumes full risk of reinjection, i.e., 
potential problems associated with reinjectinq fluid such as 
cl099in9 of wells. The other exception involves fluid specification 
reduction. If fluid specifica~ions cannot be restored by Chevron, 
Edison has, the ri;ht to terminate the Sales Contract qivinq 60 days' 
notice. 

The risks associated with the obligation to 
actually produce aeeeptable brine in adequate quantities fall directly 
upon Chevron under the Sales Contract. Furthermore, the sales 
Contract is a requirements contract~ Edison is not obliqated to take 
all the brine Chevron produces but only amounts up to and includinq 
the supply obligation. Additionally, there are no price reopeners 
due to any financial hardship suffered by Chevron. If Chevron incurs 
unanticipated costs, such as drillinq a larqe number of replacement 
wells, it is still locked into the pricinq formula specified in the 
Sales Contract. 
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Finally, one of the most substantial benefits 
Edison has under the Sales Contract involves potential future 
plants. Edison has the first and prior riqht to purchase all qeotbermal 
enerqy from specified portions of Chevron'S share of the He~r 
qeothermal enerqy. Edison also has the right of.first refusal for 
Chevron's heat at no worse terms than Chevron offers to anyone else. 
Edison believes that this benefit could pave the way for future 
plants·using geothermal energy from the Heber reservoir. Edison 
contends that this right o£first refusal for additional MW of 
geothermal energy is ona of the most valuable aspects of the 
contract and will likely increase in value. Edison claims that. any 
effort to reopen the contract miqht cause Edison either to lose or to 
pav a siqnificantly increased price for its future riqht of access . . . 
to the additional 150 MW of qeothermal enerqy at the Heber field. 

In sum based upon review of all terms and conditions, 
Edison concludes that the fuel supply contract does not impose 
uncertain or unlimited financial ~urdens on the ratepayer, does not 
force the ratepayers to pay for anythinq which does not directly 
benefit th~, and assures that Edison can limit its financial exposure 
if the field or the plant does not perfo~ as expected. Edison also 
notes that it thinks the Sales Contract does not set precedent for any 
subsequent contracts covering future development at Heber between 
Edison and Chevron. 

c. Rate Irn~act . 
In support of i~s application, Edison presented an 

analysis co~?aring the anticipated effect on ratepayers given 
construction and operation of Heber with the effect on ratepayers 
giv~n generation of comparable electricity by a coal-fueled and an 
existing oil-fueled alterr~tive. 
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Throuqh 1982, the revenue requirement for Heber is le~s 
than that for the alternatives due to the flow throuqh to the ra~epayers 
of tax savinqs durinq the construction period. Thereafter, Heber has 
the hiqhest revenue requirement. Edison's analysis shows that HeQer 
would not be cost-competitive with coal-fired and existinq oil-fired 
alternatives in the first 12 years. However, Edison's witness was 
willinq to state that qeothermal has a very qood chance of beinq cost­
competitive with alternative at some point in the future. There was 
no further elaboration of this contention. 

Edison also presented an analysis comparinq the 
economies of Heber on a"levelized basis with existin9 oil and a 
coal-fueled alternative. 

ECONOMIC. COST COMPARISON OF ALTERNATIVES 
19"82" COMMON \"'E'AA LEVELIZED OELIV'EBED POWER CQST 

(13 Percent Cost of Capital) 

Reber-Case I 
U!sli ¢ /kWh 

Existing Oil 
.2L:!sli ¢ I1sWh 

Generation Facilities 1,744 5.2 1,352 5.0 
In~tial Fuel Inventory 4S .3 
Re"lated Facilities Sl .2 90 .3 
Operating & Maintenance 2.4 1.4 ? 

.oJ 

Fuel lQ.J:. ....!.:..Q. - 1.§.d -
Total 1,795 ~ 1,487 ll:..Q. - 1§..& -

Capacity Factor (%) 75 65 65 
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Finally, the averaqe effect on rates for the three 
alternatives was derived. 

1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 

Heber 

.004 

.051 

.05l 

.OS3 

.053 

.053 

.050 

.052 

.052 

.052 

.052 

.052 

.052 

cent:i ~e;: 'kWh 
Alternat:i.ve Alternative 

Coal Oil 

.008 .008 

.035 .036 

.038 .039 .. .041 .041 

.040 .043 

.042 .045 

.036 .042 

.038 .043 

.037 .044 

.036 .045 

.035 .046 

.034 .047 

.033 .048 
Rates in 1994 would be expected to be .019 cents less 

per ~~ if the alternative coal project were built instead of Heber 
or .004 cents less per kWh if existinq oil-firee qeneration were relied 
upon. 

4. Environmental Impacts of ~r 
The parties stipulated to admission of Edison's testimony 

reqardinq the environmental assessment performed in conjunction with 
the Heber project. A conditional use permit to construct tbe Heber 
facilities was obtained from Imperial County. The application for 
the conditional use permit was filed with the county of Imperial on 
or about January 16, 1979. In order to comply with the requirements 
of the California Environmental Quality Act the "Final Master 
EnVironmental Impact Re;port" (EIR) was prepared by the County prior 
to the issuance of the conditional'use permit on January 22, 1980. 

Based upon analysis and review of the EIR as well as 
Proponent's Environmental Assessment (PEA) prepared in compliance 
with the Commission's Rules of Practice and Procedure, Edison's witness 
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concluded that the He~er project will not produce an unreasonable 
burden on natural resources, aesthetics of the area in which the 
project is to be located, public health and safety, air and water 
quality in the vicinity, or parks, recreational and scenic areas, or 
historical sites and buildinqs or archaeoloqical sites. 

II. Staff Showinq 
In presentinq the testimony of two witnesses durinq the 

, . 
public hearings, the staff took the poSition that qeothermal resources 
should only be developed when they are cost-competitive With other 
resource alternatives. The staff iterated its support for Edison's 
development of qeothermal resources but opposed the unconditional qrant 
of authority sought by Edison by this application. 

Staff concluded that conditions on geothermal development 
must be imposed in case~such as the proposed Heber project in which 
the costs of geothermal fuel unreasonably escalate the total cost 
of the project. Accordingly, the staff, in an apparent effort to 
assure that qeothermal development is cost-competitive with other 
alternatives, proposes to base escalation of fuel costs on indices 
other than those tied to world oil prices. Staff urqes conditional 
approval of the application and recommends that Edison either 
reneqotiate its fuel supply contract with Chevron or agree that its 
shareholders will absorb a portion of fuel costs based on 
unreasonable cost escalators and contract provisions. 

1. The Poliey Implications of 
App1ie~ti9n No. 59512 

The Leqal Division challenqes the propriety of Edison's 
application for Commission authority to construct and operate a facility 
which does not 'require a certificate under current law and Commission 
orders. Leqal DiviSion feels that such efforts to seek an advisory 
opinion or preliminary assurances from the Commission reqardin~ the 
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reasona~leness of the project constitute an unappropriate shift of 
the project's entire risk from the shareholders to the ratepayers. 

Legal Division arques that ratepayers should not ~come 
quarantors of a project before the utility plant is built and 
operational. Conversely, shareholders shoule not be automatically 
and totally insulated from project risks even when the associated 
risks are ostensibly qreater than those of more conventional 
projects. LeQal Division contends that in li9ht of Edison's 
optimistic characterization of the limited risks associated with Heber 
there is even less justification for shiftinq all risks to ratepayers 
by prior Commission approval of the project. Despite these 
contentions, the Leqal Division simply recommends that Edison and 
other utilities be informed that future applications. tor prior approval 
of projects for which no certificate is required will not be 

entertained. 
2. The Eeonomie Costs of Heb~r 

Staff accepts Edison's projections that the capital cost 
of Heber will total apprOXimately S69 million. However, staff does 
feel that Edison's projected prices for Qeothermal fluid and 
replacement oil are too low. This analYSis prompts staff to conclude 
that the estimated cost of Heber to the ratepayer would be 
siqnificantly more than equivalent qeneration using oil in existinq 
ste~ generation plants or coal in new large plants. Staff does 
acknowledge that implementation of Heber could provide operatinq data 
for development of larqer and more efficient qeothermal plants with 
associated economies of scale. 

Staff considers the Sales Contract the major impediment to 
obtaining electricity from He~er at costs lower than from oil. 
Staff reeognizes that the capital costs aSSOCiated with qeothermal 
plants typieally exceed costs for other energy sources due to the need 
for construetion of generation facilities, pumps, water trea~~ent 
plants, etc. However, the Sales Contrae~~hich will allegedly 
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escalate the price of qeothermal fluid at nearly the same rate as the 
price of oil increases precludes Heber from beinq cost-eompetitive 
with other alternatives. Staff emphasizes that Edison itself has 

aeknowledqed that Heber would not be eost-eompetitive with coal and 
oil projects in the first 12 years. More specifically, staff contends 
that Heber will eost as much as 30-40 percent more than coal or oil 
alternatives in 19a2 and 7 pereent more in 1994. 

The staff presented testimony in support of its cost 
contentions and its conclusion that Edison has siqnificantly 
understated the expense of qeothermal fuel under the Sales Contract. 

As previously explained in Edison's showinq, the Sales 
Contract divides the price of qeothermal enerqy into a commodity and 
a demand component. Escalation of the commodity component is tiee 
to the PPIOS (see p. l))~ while the demand component is escalated by 

the CP!. Staff argues that the PPIO; is dom~~ted by petroleum products 
and thus escalates with increases in world oil prices. Star! strongly 
challenqes Edison's claim that only 50 percent of thePPI05 is keyed 

to oil products. 
For Oecember 1978, staff demonstrated that the relative 

L~po~tance of commodities in the PPIOS was as follows: 
Commodity; 

Coal 
Coke 
Gas FUels 
Electricity 
Crude Petroleum 
Refined Petroleum 

Percent Wejght 

6.2 
o.s 

15.1 
21.1 
8.a 

48.0 

100.0 

The weiqhted influence of refined and crude petroleum products by 
themselves is 56.8 percent of the index. Further, staff assumed that 

oil-generated electricity for baseload and peakinq facilities 
influences the PPI05 by 10.6 percent. Finally, an estimated 20 percent 
of gas fuels is petroleum gas which adds 3 percent to the wei9hted 
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percent of the PPIOS attributable to oil production. Staff coneludes 
that approximately 70 percent, rather than 50 percent, of the PFIOS 
is a function of the price of oil. 

Staff also claims that it is equally important to note the 
relative weiqht given to each of the two pricin~ components in 
deter.mininq the ultimate cost of the qeothermal fuel. With Heber 
operatinq at a 75 percent capacity factor, application of the pric1nq 
formula under the Sales Contract results in the commodity component 
havinq a 7S percent influence upon the price of qeothermal fluid 
while the demand component has only a 25 percent influence. As a 
consequence of the different weiqhtinq factors ascribed to each 
component, staff calculations show that the PPI05 is given four times 
the weight of the CPI in caleulatinq fuel costs. In the event 
Heber operates at 100 percent capacity factor, staff fiqures illustrate 
that the influence of the PPI05 on the price of geothermal fuel is 
100 percent; the CPI would have no effect. 

Based upon this analysiS, staff concludes that the price 
of qeothe~l fluid will escalate at nearly the same rate as world 
oil prices. Staff maintains that Edison'S failure to recoqnize the 
close correspondence of the price of qeothermal brine to the price 
of world oil seriously under.mines the validity of Edison's cost 
projections. 

Using its own projections, staff estimated Edison's fuel 
expense oc1iQations for 1985, 1990, and 1995, under three different 
scenarios. Staff's low scenario ass~~es high supply of oil, low 
demand, and low price. The medium scenario assumes medium supply, 
demand, and price. The hiqh scenario assumes hiqh demand, low supply, 
and hi9h price. 
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FUEt. COST AT 75 PERCENT CAPACITY FAC'rOR 
tOW' , MEt>IUM « 1\N'O HI9R SCBNAAIOS 

(Dollars in Thousands) 

Scenario 1ill.. 
18,043 
20,919 
25,054 

~ 

27,234 
35,803 
4l,646 

to.):.! 
Medium 
BiQ'h 

11 Edison's projected cost increases for 
qeothermal fluid approximate the same 
rate of increase as staff's low 
projection whieh is ~ased on the 
Department of Enerqy's low price oil 
scenario (cf. Edison's fuel expense 
projections, p. 12). 

~ 

35,507 
51,283 
67,837 

Staf~ presented its own estimate of realistic fuel escalation 
rates for Heber. Using the assumption that the cost of Heber fuel would 
increase at the same rate as Edison's escalation rate for the use of 
oil, staff had Edison recalculate the levelized annual cost. and 
co~pared the r~sult with Edison's calculations. 

1982 COMMON XE;B LEYELIZED' OELryEREp POWER COST 
(¢/kWh) 

Staff ~ 
Ed~~n 

Oil 
Heber 

Generation Facilities 5.9 5.0 
Initial Fuel Inventory .3 
Related Facilities .2 .3 
Operation & Maintenanee 2.5 1 .. 4 .3 
Fuel 15.7 - -i.:..Q. 16.3 

Total 24 .. 3 11.0 16.6 
Capacity Factor 75% 6Sx 65x 
Staff draws the conclusion that Heber geothermal enerQY is 

Heber 

5.2 

.2 
2.4 

10.1 

17.9 
75% 

clearly not 
cost-eompetitive with alternative projeets available to Edison. 
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The staff paints an even qr:l.mmer picture of Heber's lack 

of eost-eompetitiveness in the event eertain conditions are tri~gered 
under the Sales Contract. 

198"2 COMMON YEAR I"EVELIZE'O 'OELlY'ERED EOWER COST 
(¢/k'Wh) 

C.,ses 1. Z 2- ± 
Generation Facilities 5.9 8.9 12.6 11 .. 1 
Related Facilities .2 .3 .4 .4 
Operation & Maintenance 2.5 3.8 5.4 4.7 
Fuel ll.:.2 18.9 ll.:.1 14.1 - -

Total 24.3 31.9 41.5 30.3 
Capacity Factor 7S~ SOx 35X 40,; 

.2-

11 .. 1 
.4 

4.7 
l..?.:2 
28.7 

40,; 

Cases 2 and 3 indicate 1evelized project costs to Edison in 
the event that Edison is responsible for failure to operate at full 
capacity.1I In these circumstances, Edison continues to pay the full 
demand eharqe even though it is operating at reduced capacity. Since 
the fixed demand eharQe for fuel will consequently be spread over 
fewer units of production, Edison's ratepayers will correspondinqly 
realize hiqher enerqy costs until the production problem is corrected. 
If Edison cannot eorreet the problem, Edison is contractually bound 
to pay a full demand charge to Chevron for the entire 30-year life 
of the Sales Contract. The contract contains no termination clause 
for either party on grounds of economic hardship. 

Cases 4 and sZI illustrate project costs in the event of 
Chevron's failure to provide the specified quantity and quality of 
qeothermal flUid. In this circumstance, Edison is entitled to pay a 

11 It should be noted that staff concurs with Edison that the 
probability of achievinq a 75 percent capacity factor at Beeer 
is quite hiQh. 

l/ Case 5 costs are less than those in Case 4 since it assumes a 
reduction in fuel deliveries for more than 365 consecutive days 
and payment of liquidated damaQes by Chevron to Edison pursuant 
to the contract. 
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reduced demand eharqe to Chevron. If its failure eontinues for 
365 days or more, Chevron, at its sole option, may either pay Edison 
liquidated damaqes or elect to continue field operations With Edison 
liable only for Chevron's operatinq costs. Total project costs for 
Cases 4 and S, which assume failure of Chevron rather than Edison, 
nevertheless exceed costs under Case 1 which assumes Beber operatinq 
at the projected 75 percent capacity factor. In the admittedly unlikely 
event that Chevron fails to provide any qeothermal fluid, Edison 
stands to lose most of its investment. 

Staff arques that the foregoing analysis illustrates the 
unreasonably hiqh cost of geothermal enerqy when it is substantially 
peqqed to the world price of oil. Staff disputes the need to index 
geothermal fuel prices to the PPIOS. Such indexinq,neqates any 
economic advantage of turning to geothermal as an a~ternative enerqy 
source. While Heber may replace the actual use of 4~O,OOO barrels 
of oil a year, it will not reduce Edison's dependency on world 

prices. 
Staff recommends that qeothermal prices should not be tied 

in any way to fuel prices for baseload qeneration which are peqqed 
to world oil prices. In support, staff arques that geothermal is 
provided by one supplier at one fixed location. Accordinqly, staff 
contends that a competitive market which controls fuel prices for 
other re~ources does not exist for qeothermal. Further, staff proposes 
that only fuels which are direet substitutes for oil should be tied 
to the price of oil~ Geothermal fluid is obviously not a direct 
substitute for oil and staff finds no justification to escalate 
geothermal fuel prices with world oil prices. 

Therefore, the staff concludes that if geothermal energy 
is to compete economically with other energy alternatives, the 
Co~~ssion should condition approval of the app11eation by requiring 
that the total fuel price for geothermal energy esealate no faster 
than the CPl. 
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Staff expressea reservations about the equity of eertain 
other provisions of tbe Sales Contract and requests the Commission to 
impose additional conditions upon any authorization in order to 
protect the interests of Edison's ratepayers. Thou9h Edison has 
characterized the Sales Contract as a "requirements" contract, i.e., 
a contract by which Edison is obliqated to take only as much 
;eothermal fluid as it needs to operate at a required capacity factor, 
staff is concerned that Edison will be obliqated to reimburse Chevron 
for fluid produced beyond Edison's requirements. Staff fears that 
this situation could arise in circumstanees where Chevron must 
produee fluid to prevent subsidenee or protect its wells. Staff 
presented no evidence respectinQ the plausibility or likelihood of 
such a situation occurrinq in which Chevron would find it neeessary 
to provide Edison more than its requirements in order to prevent 
subSidence. Nevertheles~, staff seeks a blanket condition insulatinq 
Edison'S ratepayers from the costs of handlinq any geothermal flUid 
beyond its requirements. 

~he Supply Contract outlines various conditions and options 
for Chevron 9iven Chevron's failure to deliver contracted volumes. 
Staff feels that ratepayers should not realize increases in unit fuel 
eosts if Chevron fails to meet its supply obliQations. Once aQain, 
staff presented no evidence that such an event could occur under the 
proposed Sales Contract. However, staff requests that the Commission 
condition its authorization to require that unit fuel costs shoule 
not exceed fuel costs at full capacity in the event of reduced 
deliveries by Chevron. 

Finally, staff maintains that since the consequenc&s of 
project failure are so substantial, the risk of such failure should be 
equitably sharee between Eeison ane its ratepayers. Therefore, staff 
recommenes that if the project operates below 3S percent capacity at 
any given tL~e, Edison's shareholders shall absorb oepreciation 
expenses for that fiscal year. 
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3. Envi49nmental Impacts of Hebe~ 

As incicatee in Edison's showinQ, Imperial County prepared 
~n EIR for the Heoer project prior to its issuance of a coneitional 
use permit on January 22, 1980. R~ther than prepare its own 
environmental eoeument, staff proposes that the Commission adopt the 
EIR prepared by Imperial County in aceordance With Seetion 21166 of 
the Puclie Resources eocc. Section 21166 reads as follows: 

When an environment~l impact report has been 
prepared for a project pursuant to tbis 
diVision, no subsequent or supplemental 
environmental ~pact report shall be required 
by the lead aQeney or by any responsible 
agency, unless one or more of the followinQ 
events oceurs: 
(a) Substantial ehanQes are proposed 

in the project which will require 
major reviSions of the enVironmental 
impact report. 

(0) Substantial chanQes occur with 
respect to the circumstances under 
which the project is beinQ 
undertaken which will require major 
reVisions in the environmental 
impact report. 

(e) New information, which was not 
known and could not have been 
known at the time the environmental 
impact report was certified as 
complete, becomes available. 
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Staff testified that there are no substantial chanQes 
proposed in the projeet. Further, there are no su~stantial chanQes 
in respect to cireumstances; and there is no new information 
eoncerninQ the project. Upon this ~asis, staff eoncludes that there 
is no need for preparation of an additional EIR. 

The Draft EIR prepared ~y Imperial County for 

Heoer was circulated on Septemoer 17, 1979. Comments were made 
by several public agencies including this Commission. Changes 
i.."l the ErR were made in response to co:m:ents; and the Final 
EIR was adopted by Imperial County on Fe~ruary 11, 1980. On 
October 23, 1980, all adjaeent and affected property owners and 
concerned public aQencies were notified of the staff's proposal to use 
the above-referenced EIR as the completed environmental document for 
the subject application. 

III. Diseussion 

1. Should Applieation No. 59512 Be Entertained? 
While the lanquage of the exemption provision in General 

Order No. 131 is manifestly clear, its intent and purpose is as 
equally apparent. The provision allows the eonstruction and 
operation of generating facilities of 50 ~~ or less capacity 
without the delay inherent in the governmental permitting process. 
Its intent was not to preclude or prohibit the filing of an 
application for authority to construct and operate a similar 
facility. If an applicant does not wish to avail itself of the 
~enefits of the exemption provision, that is the applicant's 
prerogative. 
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In determinin9 whether or not to entertain an application 
which is not prescribed by law, the Commission can exercise wide 
discretion in wei9hinQ the importance of the subject matter, the 
aV3i1ability of its resources, time constraints, etc. In ~pp1ication 
No. 59512 Edison seeks prelimin3ry assurances from the COmmission 
that its initial project to produce Qeothermal ener9Y on a 
commercial basis as an ~ltern~tive ener9Y source is structured in a 

manner which reasonably allocated the risks and oenefits of Qeothermal 
development between Edison and its ratepayers. 

There is no issue more important to California ratepayers 
than the accelerated development of alternative and renewable enerqy 
resources. Since ~he ra~epayer will ultimately fund such development, 
it is i~cu:bent upon this Cocmission to protect the ratepayers· . 
interes~s as well as to provide-some prac~'ical guidance 
to utilities, such as Edison, which have publicly announced 
co~~itments to these new energy sources. Heber apparently r~presents 
a fund~mental step in the implementation of Edison's announced policy 
and may well set a pattern for future development. Therefore, since 
Application No. 59512 poses sueh critical questions respectinq the . 
development of alte:native cner9Y sources, we chose to entertain the 
filing. 

2. Is Hecer a Reasonable and 
Prudent Inv~stm~nt? 
Edison contends that the record amply supports the 

conclusion that Heber constitutes a reasonable and commerc1ally viable 
project which provides significant benefits and does not impose 
unreasonable technical or economic risks on either its shareholders 
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0: 1~s ratepayers. There~ore, let us carefully examine the record 
to determin~ if it does indeed support the folloyinq constituent 
points o~ Edison's conclusion: (a) Eeoer provide~ siQnificant 
bene~its. (b) Hebe: does not pose unreasonable technic31 risks, 
(c) Heber does not involve unreasonable economic rick~ for Edison's 
sbareholders. and (d) Heber does not impose unrea~onable economic 
burdens upon Edison's ratepayers. 

a. The evidence demonstrates certain definite lon;-ran;e 

~ne:i~s resultin; from commercialization of the Heber ;eothermal 
resource. Its ~vailability ~ill reduce dependence on uncertain foreiqn 
sources 6£ oil in the amount of 40C,000 barrel~ a year. Use of the 
Heber qeothe~al resource ir. lieu of oil will improve air quality to 
some unquantifiable deQree. Its operation will demonstrate the 
co~ercial viability of a new qeneration source and will serve to 
increase the diversification and reliability of fuel sourees avail~ble 
to Edison. 

Finally, and perhaps mozt import~ntly. the Sale~ 
Contract'contains an option ~hieh entitles Edison to pureha:e from 

,Chevron enouQh brine from the Heber reservoir to suppOrt a total 

qeneratinQ capacity 0: .200 ~~. Since ~eothe~a1 enerqy is limited, 
the value of this option, while unqu~ntifiable. is siqnifieant. 

~rther, the value of access to the qeothermal resouree should Qrow 

as demand increases for alte:native resources. 
~siQe from the annual bac~out of 400,000 barrels of . 

oil, the benefits associated ~ith development of Heber have no: been 
objec:ively dete~~incd or ccono~ically quantified on this record. 
Although no: Gu~n:ified, the benefits a~e real; and the record 
SUP?O~ts the conclusion :h~t the Heber project provides significant 
benefits to Edison and its ratepayers. 
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b. ~he testimony indicates that the technoloqy used in 
a dual-flash plant is relatively simple and has been commerically 
demonstrated by similar units in Japan and Mexico. A carbon copy 
plant in Japan, which has achieved a 90 percent capacity factor, uses 
equipment manufactured by the same company, Mitsubishi, which Will 
provide the equipment at Heber: and the brine used for heat production 
is of comparably low salinity. Additionally, both the Japanese 
plant and Heber use reinjection. 

The evidence further indicates that extensive analysis 
was made of the ~eothermal reservoir and eonfirms that the anomaly 
can amply sustain 41 MW of production at the plant. ~e record also 
shows that reinjection is technically feasible an~ poses no 
significant risk to'the project. The testimony? su?ported 
by enqineerinq studies, amply. supports the conclusion that Heber does 
not impose unreasonable technical risks. 

c. In its application Edison seeks unconditioned approval 
of Heber, as proposed, 'and requests ce~ventional rate base treatment. 
Edison thinks that such treatment wou:d equitably allocate risks and 
benefits ~tween present and future :atepayers and shareholders. 
Their ra~ionale is simple. Since rate,ayers receive all the benefits 
of the project includinq both added ca~acity and experience qleaned 
from operation of the first commercial Qeo'~~ermal facility, all 
reasonable project costs should be included in rate base and all 
reasonably incurred expenses should be recovered as with any other 
commercial plant. Edison arques that disallowance of any costs would 
penalize shareholders without providinq any correspondinq benefits 
to them. 

If Heber is approved, as requested, and qiven 
conventional rate base,~reatment? the only risk borne by Edison share- ' 
holders is the possibility that the Co~ission will disallow expenses on 
qrounds th~t they were unreasonably incurred. Since Commission 
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approval would. allow rate base treatment and would inherently 
sanction the terms of the Sales Contract, only limitea expenses 
associated with Heber, such as operation and maintenance costs, would 
be subject to ratemakinq review. Thus, qiven approval of Edison's 
application, there is considerable support for the conclusion that 
Heber involves no economic risks for Edison's shareholders, much less 
unreasonable economic risks~ 

d. Does the record support the conclusion that Heber 
does not ~pose unreasonable economic burdens upon Edison's 
ratepayers? The economic ~paet on ratepayers is the crux of this 
matter and the ultimate determinant of whether Heber is a prudent and 

reasonable investment. Our conclusion respectinq this most critical 
issue must be based upon the record we have before us. 

By Edison's own showinq, Heber will not be cost-com­
petitive With coal-fueled or existinq oil-fired. alternatives throuqh the 
first 12 years of the project. In fact, no eVidence was presented . 
that Heber would. ever be eost-competitive with these alternatives 
over the 30-year life of the Sales Contraet. The firmest evidence 
offered in support of Heber's economic viability was the statement of 
Ed,ison's policy witness that ,. CO] ur analysis of qeothermal is that 
it has a very qood chanee or it, quote, 'will be cost competitive 
with alternatives at some point in the future'." 

Edison did acknowledqe that the ~eothermal enerqy 
resource would have to become economically competitive with alternatives 
at some t~~e in the future in order to warrant its continued 
development. Yet, the evid~nee presented fails to demonstrate in 

. any way how and when such an eventuality can or will occur. In fact, 
the evidence of record, if anythinq, prompts the conelusion that 
qeothermal enerqy produeed under contracts similar to the Sales 
Contract will not necessarily oe cost-competitive at any point in the 
future .. 
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The c~pit~l cost of this geothermal project ~ppears 
to exceed c~pit~l costs for co~l projects. Edison also ~cknowlcdges 
that Reber =epresents ~ commercial =ather than rcse~rch and 
development project. Capital costs ~ssoci~tcd with geothermal 
facilitics ~re rclatively fixed, ~nd therc is no evidence to 
support a conclusion that future geothermal projects can take 
advantage of information gleaned from Heber to reduce their capital 
costs. 

There are other questions relating to the capital cost 
of the project which Edison has not addressed. It is commonly 
known in financial markets that the nation's electric utilities are 
experiencing severe economic distress. ~~ilc Edison is performing 
above the norm, it still is no exception. On the other hand; ~ 
the major oil companies have substantial capital reserve, much of ~ 
it internally generated. Under the circumstances, we ~re concerned 
th~t Edison has ~ssumed responsibility for an estimated $17.6 million 
in capital expenditures for brine delivery, brine reinjection, and 
water treatment facilities. This incre~ses Edison's capital costs 
for the project by over 30% at a time when it is capital short. The 
capital cost for brine delivery and reinjection may more properly 
be assignable to Chevron in that they are associated with the use and 
maintenance of the geothermal reservoir r~ther than operation of 
the power plant. We are not presently persuaded tr~t this part of 
th~ project is a reasonable and prudent investment for Edison; 
further exposition is requir~d. Propcr rcsponsibility for the cost 
of w~ter treatment facilit{cs is also unclear and requires further 
exploration on the record. 
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The second componer.t which accounts for Heber's costs 
exceeding co~~~nd oil-fired altern~tives relates to fuel expenses 
under the sales Contract. Edison feels th~t the contractual pr1einQ 
provisions with Chevron fairly and equit~bly protect the interests 
of the two parties. We must ~sk how such ~ determination i3 made. 

~othing in the Sales Contract indicates that Edison 
~elt constrainee in ~ny way to limit it~ of~er to a price which would 
allow it to produce electricity from Qeothcrmal brine at a cost­
competitive with other sourcc~ of ener9Y. Since Edi~on is reque~tinq 
the ratepayer to uneerwrite and Quarantee its contractual obliqations, 

~ we are compelled to ask what limit Edisor. placed on i~s offer it 
it was not constrainee by notions of relative cost. If cost­
competi~iveness was not a constraint, what factor or factors served 
to operate as a price ceiling on Edison'S offers1 What standard did 
it apply, other than a subjective fcelinQ. to determine that the 
p=icing mechanism is fair ~ne re~sonable? 

Edison presc,ntcd extremely limited testimony in support 
of its conclusion th~t the price for brine under the Sales Contract 
compares favorably with other ?roject~ 0: Heber's type. Edison noted 
that few comparisons arc available due to lack of any publicly 
available contracts involvin~ liquie-dominat~d systems. Edison 
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testified that as a consequence of the limited availability of 
relevant information their conclusion that the price charqed for the 
brine is in an appropriate ranqe was formed on the basis of the 
ne90tiations and analysis of industry literature, reports, and 
confidential and proprietary contracts. 

This type of vaque and conclusory test1mony hardly meets 
Edison's burden of proof. Edison has provided the Commission no 
basis for makinq a deter.mination reqardinq the reasonableness of the 
Sales Contract. To this extent Edison has failed to sustain its 
burden of proof; and since· fuel expenses so largely contribute t¢ the 
total costs of a project which is admittedly not cost-competitive. the 
failure beeomes critical. This failure to provide ~roof or suffieient 
explanation leads t~ endless questions about the aetual provisions 
of the sales Contract. For example, the demand component of the 
fuel priee formula is intended to provide for recovery of fixed eosts 
incurred by Chevron to meet its "supply obliqation" to. Edison. 
However, the capital costs incurred by Chevron in participatinq in 
Heber constitute proprietary information. Ho~ can Edison, mueh less 
the Commission, know if the'demand component corresponds in reality 
to the costs actually absorbed by Chevron? 

It is apparent that Chevron felt constrained in its 
neqotiations by some notion of relative eost. Chevron neqotiated a 
demand component which relates to capital costs ostenSibly incurred 
by Chevron in construetinq and operatinq its portion of Heber. 
Chevron further neQotiated a commodity component which relates to the 
cost of fuels used for baseload electric qeneration. Why oio Edison 
fail to consider relative costs, such as the incremental cost to 
Edison of producinq a similar amount of electricitY,as a limit upon 
its price offer? 
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Based upon Edison's showing ~lonc. Heber's l~ck of 
cost-competitiveness prompts numerous questions ~bout the prudency 
of undert~king such a project. The staff showing only creates more 
profound and disturbing doubts regarding Heber as currently structured. 
If Edison's cost projections are actually underestimated. as alleged 
by staff. Heber's lack of cost-competitiveness will only be 
exacerbated and the economic burden on the ratepayer increased. 

An additional concern with the Sales Contract relates 
to provisio':l.s in clauses de.:l.ling with "Reduced Demand Charge" .:I.nd 
Liquidated Damages". Edison will be obliged to pay the full demand 
charge to Chevron even if the power plant must operate at reduced 
demand or fails to operate .:I.t all. On the other hand. Ch~on's 
failure to produce to specifications can, at Chevron's option, 
result in Edison having to pay Chevron its cost of operating the field. 

4It !his imb.:l.l~nce in remedies is untenable and cannot be 
accepted by this Commission. Even worse. no evidence has been 
presentee regarding Chevron's cost of operating the field. Thus, 
there is no way to evaluate the exposure of Edison's ratepayers. If 
Chevron's operating expenses are high in relation to the contract 
p~ice. this safety valve in :he contract will become a bargain wi~h 
~o benefit. In essence, it appears that Chevr9n is asking Edison's 
ra:epayers to assume all the risks while Chevron will assume all 
the p~ofits. 

Our final concern with the Sales Contract relat~s to 
the index to be used to escalate the cost of brine t.o Eoison. Our 
staff has clearly sho~~ that it relics excessively on the price of 
oil. ~~ile the price of oil may be one factor in determining the 
value of an alternative energy resource, excessive reliance on this 
factor is unacceptable to this Commission. A prim3ry reaSOn for 
our intere~t in alternative energy resources is to produce rates 
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lower and more stable than are possible through reliance on oil. 
If prices for ~lternativc energy resources are closely tied to 
world oil prices by contract, a primary value of the 

altcrn~tive is lost. 
Is there any rational basis to approve the Heber 

project despite its economic unattractiveness c~used by the Chevron 
contract? Edison argues in its brief that m3ny of its ~ssumptions 
were conservative and that Heber could prove prudent based on 
economics ~lone. For example. opcration over the projected 75 
percent capacity factor would not increase capital-related costs 
nor would it increase the demand portion of the brine cost. The 

~ unit costs of Heber generation would therefore be reduced when 
these costs are spread over a largcr number of k~~s. However, 
such statements ~re not evidence; rather they are arguments. 
Edison is responsible for its own showing and is bound by the 
evidence 0; record. 
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In ~~king ~hese di££icul~ decisions, economics has always 
played a c~i~ical role. We have previously imple=en~ec programs ~hat 
have provided cene!i~s as well as been cos~-e£!ec~ive or cos~-co=pe~i­
~ive. Fo~ example, ~he ZIP progr~= - by which homeo"~ers can receive 
zero i~~eres~ loans ~o im~rove ~he enerol e££ic1encj o£ ~heir =ames -
is cost-e!!ec~ive in tha~ it i= cheaper to save energy oy subsidizing 
no:e insulation improvecen~s tr~n i~ is to build ne~ power plants to 
genera~e a similar amount of energy. Cost-effectiveness pro=p~ed our 
d~cision ~o require Pacific Cas and. Elec~:"ic Company ~o pay ffavoiaeci 
cos~" £0':' any ene':'gy p,:,ovided by cogene:"a:tors ~o t::'e ..,.t:!.lity. III 

~!'le i:?le=e:.tc'l~ion of eacn prog:"am, ~b.e concept of ttcost.-e!,fectiveness" 
"HaS used "oy ~he Co::mission as a ceiling on how :::t.:.ch ~:o.e utility should. 
expend. 

In D~cision No. 91272 (De=ons~ra~ion Solar Fir~ncing 
~og~am) and Decision No. 92653 (PCandE ZIP), we discussed at 
:ength the ~uestion of cos~-effectiveness tests. We cust again no~e 
~he l~i~ations of v~~ious cos~-ef!'ec~ive~ess tes~s tha~ have ceen 
pro;osed. In the present C3se, a decision rollst even~ually be based 

"'.to i . i ...... ro... • O· ~ ~ on eo=t-e:.ec~ veness cr~~er a. • •• e ~ncu~lng pln.on o. 
Co~issione~s Cri:es and C:"avel1e o~~e~s one possible approach o~ 
which ~o base such a decision. Today, however, we are no~ faced 
wi~h this issue. Proole:s relating to ~he Sales Contract are so 
serious as to render the projec~ ur~ccep~able st~ic~ly on ~he basis 
of the contract. alone. 
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In li9ht 0: our disposition, there is no need to 

address the enviro~~ental issue. 

Findings of tact 
1. He~er involvec construction and operation of a 41.1 MW 

dual-flash qeothermal generation facility ne~r Heber, California. 
2. Operation of Heber will reduce Edison's use of oil ~y 

400,000 barrels a year, improve air quality, and increase the 
diversification and reliability of Edison'S fuel supply sources_ 

3. Heber is a commercial facility using relatively simple and 
reliable processes and equipment which have previously been successfully 

operated in Japan and Mexico. 
4. The qeothermal anomaly at Heber can produce enouQh hot water 

at high enou;h temperatures to s~pport a 500 MW qeothermal development 

=or 30 years. 
5. 

to be $69 
6. 

The capital 
nillion. 
In addition 

costs borne by Edison for Heber are estimated 

to capital costs, the expenses incurred by 

Edison in ~urchasin9 Qeothermal fuel '!:rom Chevron .under the Sales 
Contract constitute the two major components of ReDer's ultimate cost. 

7. Throu9h 1994, the revenue requirement for Heber is ~reater 

than that for a coal-fired or existinQ oil-fired alternative. 
S. On a 1eveli:ed basis for the year 1982, the cost of 

deliveree power from Heoer ranQes from li.9¢/k·Nh to 24.3¢/kWh, as 
compared to 11.O¢/~Wb for a coal-fired alternative and l6.6¢/XWh for 

an existin9 oil-fired altern~tive. 
9. Usin~ assumptions most favorable to Edison, the averaQe 

impact on rates i~ 1994, is as follows: .OS2¢/kWb for Heber, 
.033¢/KWh for an alternative coal project, ane .048¢/kWh for existinQ 

oil-fired generation. 
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10. Heber is not cost-competitive with the coal-fired or 
ex1stinq oil-fired alternative. 
Conclusions of Law 

1. ~he benefits associat~d with Heber of reduced reliance on 
oil imports, improved air quality, and diversification of fuel supply 
sources do not outweiqh the neqative economic impacts imposed on 
ratepayers by construction and operation of Heber. 

2.. Construction and operation of Heber, as ~rrently strUctured, 
does not constitute a reasonable and prudent investment for Edison 
or its ratepayers and is not in the public interest. 

Q.B.~~B. 

IT IS ORDERED that Application No. 59512 is denied. 
The effective date of this order shall be thirty days after 

the date hereof. MAY 19 198t 
Dated _____________________ , at San Francisco, California. 
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LEONARD M. GRI~S JR., Commission~r 
RICFARD D. GRAVELLE, Commissioner 

We concur that the Sales Contract for g~othermal fluid 
~enclers Edison's application unacceptable. Nevertheless, we 
commend Edison for approaching this Commission with its 
application. The Heber project could become an important step 
in the pioneering transition toward the greater use of alternative 
resources which Edison and other California utilities have begun. 

In order to expedite the transition to alternatives, 
this Commission must soon establish clear criteria for determining 
the cost-effectiveness of proposed generation projects. In 
Decision ~o. 91272 (Demonstration Solar Financing Program) and 
Decision No. 92653 (PGandE ZIP), we addressed this question: but 
because of ci~cumstances unique to each case, a firm decision 
on cost-effectiveness criteria w~s not requi~ed. Decision No. 91272 
dealt .with a demonstration program. Decision No. 92653 offered 
a program that is cost-effective by any criteria. 

In OIR-2. now submitted for decision, clear guidelines 
will be established for the prices utilities will be authorized 
to pay for energy and capacity purchased from small power producers. 
In the present case, upon renegotiation of the Sales Contract. we 
will be faced with the first utility proposal to construct an 
advanced alternative which is not a demonstration. To assist the 
parties in developing a thorough record regarding the cost­
effectiveness of utility proposed alternative energy projects. ~c 
offer our views on this issue today. 
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We believe that our regulated utilities have a strong 
obligation to seek and bring to fruition projects that produce 
energy at below their avoided cost. We also recognize that 
such p::oj ects are not ah7D.Ys availa.blc. 'tole believe th.3.t full 
avoided cost is a proper benc~~rk to determine the cost· 
effectiveness of a project. Regrettably, the determination of 
a true avoided cost has been elusive. While economists and 
policy makers continue thei:: ciebate, the value of displacing 
oil fired generation has been used as a proxy for avoided cost. 
In Decision No. 91272 and Decision No. 92653, we pointed out 
that many clements of value arc not taken into consideration by 
this proxy. We believe that until a more inclusive picture of 
avoided cost is developed, the avoided cost as represented by 
oil may be exceeded if a $howing of particular value is ~de on 
the record. 

Such a showing should not, standing alone, be persuasive 
in permitting purchases of energy above the avoided cost. We 
have a responsibility to the ratepayers to determine not only 
that there is economic value to exceeding the avoided cost of 
oil but also that there is an economic necessity to do so. 

In the present case, we are faced with a record which 
contains nothing more than a negotiated price. A claim that the 
best possible price has been obtained through negotiation ~y 
suffice to justify the purchase of energy at below the avoided 
cost. However, when a proposed project would produce energy at 
or above th~ 3voided cost. grc3ter scrutiny is necessary to 
protect the interests of the ratep3yers. This Commission should 
investigate such proposals to determine whether there is an 
economic necessity to equal or exceed the avoided cost. The 
burden of proof rests on the proponents of the project. 

This burden entails dcmonstr3ting the particular value 
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of the project to the r~te?~yers. Particul~r value may include, 

but should not be limited to: 

1. A likelihood th~t energy from the project will cost 
less t~n the avoided cost for a significant part 
of the life of the project. 

2. Promotion of a demonstrated and promising technology 
in which early investments ent~il a high risk to 
the utility. 

3. Promotion of a demonstrated and promising technology 
which has not achieved economics of scale from mASS 
production ~nd appears likely to produce energy 
below avoided costs when s~ch economies are achieved. 

4. Reduced air or water pollution as measured by the 
value of trade-offs that would be necessary to 
generate comparable energy with oil. 

5. Reliability or security of the fuel supply being 
greater than that for oil or. at a minimum. being 
domestically controlled. 

6. Demonstrable benefit to the ratepayers c~used by 
recycling of energy expenditures in the California 
economic. 

7. More r~pid return on investment of the utility due 
to shorter construction le~d times. 

S. Reduced or avoided capital requirements for the 
utility. 

9. Greater diversity of energy resources. 

10. Broader dispersion of generating stations. 

Thus. the avoided cost should not serve as an absolute 
ceiling but remains ~ bench ~rk for evaluation. Proposals for 
projects producing energy substantially below the avoided cost 
may be presumed to be the product of an open market. Proponents 
of such projects should be able to limit their showing to . 
matters of technological viability. Proposals for projects 
producing energy at or above the avoided cost. on the other hand, 
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should be required to show both that there is particular value 
to the ratcpayers to pay the avoided cost or more. 

In the present case, such a showing has not been ~de. 

We recognize that this is a case of first impression. '':c 
invite the proponents to resume negotiations on the Sales 
Contract, and on submission of a new application. more thoroughly 
address the issue of cost-effectiveness. 

San Francisco, California 
May , 1981 


