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BEFORE THB PUBLIC UTILITIES COMMISSION OF THE STATE OF CALIFORN

Re Resolution M-4709 authorxzzng )

San Diego Gas & Electric Company ) Application No. 59280
to participate ir ti'e Heber (Filed November 16, 1979)
- Binary Geothermal Project.

Stephen A. Edwards, Vincent P. Master,
Bruce M. Rosenberg, by Stephen A.
Edwards, Attorney at lLaw, for
applicant.

John W. Witt, City Attorney, by
wWilliam S, Shaffran, Deputy City
Attorney, for City of San Diego,

" interested party.

Ellen LeVine, Attorney at lLaw, for

the Commission staff.

OPINION

San Diego Gas & Electric'C6mpany (SDG&E) requests that the
Commission: (1) endorse SDGS&E's prbposal-to-the Department of Ene&gv
(DOE) to build a geothermal binary cycle demonstration plant at Heber:
(2) authorize special ratemaking treatment for its share of project
costs estimated at $37.6 million spread over seven years of project
lifes and (3) permit recovery through rates of reasonably incurred
expenses, including penalties payable to the geothermal reservoir
operators resulting from project failure.

: Public hearings were held before Administrative Law Judge
B. Patrick at San Diegc on December 20, 21, 27, and 28, 1979, and
the patter was submitted on December 28, 1979 after oral argument.
Testimony was presented by five witnesses for SDG&E and two witnesses
for the Commission staff. " | A

P e en g e e At




.

AS59280 ec *

SuTmary ofé Decision ' e , a
This decision endorses SDGSE's proposal to comstruct 2
S0-MW bimary geothermal demonstration plant at Heber, California.
Coustruction is expected o commence ia 1980 and last through 1984.
The demoustratioun phase is expected to last through 1985 and 1986.
SDGEE's participation is contingent upoen receivinog
S0 per;enkwggpding from DOE and 20 pexcent fromw other entities.

i Total costs associated with the comstruction and
demonstration phases of the Heber projébé.a:e estimated at $128.4
million over 6 1/2 years. Of this total estimated project'cost,
SDGSE will fumd $37.6 million, of whick $28.2 million is for
construction and $9.3 =illiom for ¢eﬁpustfé:ibn. The $128.4
million figure includes the total fueltcosé,ﬁpr the two-year"
demonstration period, estimated at $27.8 million. It does not,:
howevex, include tbe'folldwing, if the project becomes CQmmercial:
(1) fuel costs beyound che)demonstration perﬁod: (2) an estimated
$3 million tax expense incurred during the ;onst:uction.pﬁase\of
the project; and (3) a retuzn of all or part of DOE's capital
contribution during the const:uctionfphase, estimated at $46.7
million. 1If the project is unsucceséiul, SDGEE"S pdrtipn of
construction and demoustration cos:sméould‘be increased by as much
as $30 million due to liabilicty tor Chevron Resources, Inc., the.
resexvoir operator. o | |
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Because of its financial condition, SDGE&E asked the
Commission To grant it special ratemax;ng treatment wnereby it would
recover its expendxtures oa a dollar-for-dollar basis as tbe « -
expenditures are made. Under this treg:ment,,che,ratepayer £inances:
the project up fromt and directly assumes the £inancial risks.
However, this rate treatment will not result in increased cost to
the racepayer at this tizme since SDG&L-WLII use its current allowance
for research and development to ‘inance tke progect through 1580.

Since SDG&Z will proceed w:th the project only if the ‘
Coumission grants this specilal ratemaking treatment, the issue is
whether it is in the interest of the ratepayer to support promlsxng
alternative energy techmology in this wmanner. After carefully
reviewing the testimony as to the need for such a project and

the benefit to SDGS&E's ratepayers, we conclude that the project
is worthwhile and that SDGS&E has a need for such special. ratemak;ng

treatment. We enphasize that this does not set a preceden: fox
othexr projects.
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General - .

* The specific relief SDG&E Tecquests in this proceeding is:

(1) SDG&E is seeking Cbmm;ss*ca approval to treat the
anticipated construction and demonst.at_on expenditures
as research, development, and demonstration (RD&D)
expenses.

SDGSE is seeking Commission appzoval of a mecharisn
o adjust rates annually to medify SDG&E's authoxized
RD&D budget to cover anticipated project expenditures.

SDG&E is requesting Commission recognition of the
risks associated with this pro:ect and the granting
of approval to recover, +throu tes, any reasonably
incurred liability CQue +0 projec failure.

SDG&E is seeking authorization to include the costs
associated with purchas-ﬁg ceothe—mal brine for the
p:o;ec* as an RD&D expense Quring the entire demon-:
stration phase oI the project Tegardless ¢ how the
Commission nmight determ,.e to treat such costs for a
comme:c*a’lv operating plant as a Tesult ¢f ixs

inquiry _“Or exr Inst;:utxng Iavestigation (0II) No. S56.

In essence, SDG&E is request;ng an order providing relief
similar to that allowed in Resolution No. M-4709 issued by this Com—
nission on November 6, 1979, with the exceptiosn that RD&D <treatment
of the brine costs during the demonstration perxioed shou*d not re
contingent on,the'outgome~o‘ OIZ 56 (the gemeric ECAC xnvestzgation)

SDG&E expects that the project would be funded. xn,part-
by DOZ and througk pa::zc_pat;on acreenments from the Electric Power
Research Institute {ZPRI) and a number of public and private utilities
in California. At the present time, SDGLE'S best assessment of
participation by others is: DOT 50 percent; SDG&E 31 percent;
Imperial Irrigation District {(IID) has expressed interest in a. 6

rcent ownership: Southern Califoraia Edison (SCE) has expressed
interest in a 3 percent ownership interest; Department of Water
Resources (DWR) has exprcssed'interesﬁ in‘a 1 percent‘owne:Sh;p
interest: and EFRI feels certain it could contributé'sakmillion‘to
the project. ' ’ S
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Const:nc._ n of the binary plant is expected to commence
in 1980 with ccmnle “ion before the end of 1984.

Two yuars o- initial operation would follow to demonstrate
the technology. Should this prove successful, the plant weuld then
be operated commercially and power sales c*ed‘“ed pack tc-theﬁ -
participants. However, the plaat is conceived as a demonstration
project and conme-c;al sales cannot be counted upon.

SDG&E's share of the project cost is estimated at $37 &
million, spread ove seven years. This inclucdes cost of gectherma,
energy fox two yea.v o< operation as a demonstration project;

Amnual expenditures are expee*ed to vary. 7The lowest annual
expenditure is est;mated at $1.3 =millien in 1980 and the\hiQhest
S11.1 million in 1982. ‘ ‘

- Geothermal reservoir CoOsSts o suppost the power plant are
not iacluded in the above figures. These costs will be recovered
over the life of the power plant (eszzmated at 25 o 30 years) th-oug
charges for geothermal heat CRexgy. Chevron Reseurces Company (Chevron
will be the operator of the £i ield. The geothermal leases aze owned
by: Chevron 67 pe'cen:, Unioz Oil Ceompan 2y 30 pe*cen., and New
Albjon Resou.ceq Company, a subsidiary of SDG&E, 0 percent.

A ma'c* area of concern is liability for geothermal
reservoir costs if the project is abandomed. Much of the Ieservoir
ceveloper's costs are ‘at the Iront end of the project. gSpGaE s“
proposal is cont ;ngent on liability for these costs belng imposed

upon the ratepayers. Terms of this contract are currently under
negotiation with Chev*on.\ |
{

SDGEE's prOposa* is also contlngent on DOE's p:ovmding
50 percent of the fuud;ng for the power plant project. DOE will
not be liable for any: rcservoxr COSts, nor wnll iz have any .
ownershlp interest in the p,ant. ’ |
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If and when the transition to commercial operatiom is
completed,’ SDGSE will negotiate, om bebalf of all partxczpants, for
the return of DOE's capital contribution.

Background ‘ .

SDG&E has been working for several years toward the de&elopf
nent of the capadbility to produce electricity using the Heat zn
geothernmal brine in the Imperial Valley. Much ¢f the geothermal
resource in the Imperial Valley is of mocderate to low temperature.
Current commercial geothermal facilities use flask technqlqu which
is more appropriate to higher ~.e.a.::z;‘:»ex:a.*:.\...re reservoirs. It is
believed that the development of a binary cycle, using a secondarv
working £luid whick vaporizes at a lower texmperature, will allow
for more power production frox lower temperature reservoz:s and .hat
this technology would bencfit all of Califorania by ewpandzng *He
vailable geothermal resourge base.

In July 1979 the U. S. Senate/House Conference Committee
on DOE's Appropriations Bill directed DOE to choose a site for the
development of a 50-MW binary cvcle demenstration plant. With this
Appropriations 3ill iz mind, on Decexber 3, 1979 SDG&E submitzed o
the DOE a proposal for Z£inancial asels.ance for S50 pe:cent of;t;
costs of consiructing and operating a binary cvcle demonstr atibn"

plant at Heber. SDG&E states that its participation is condi:;oned
on the endorsement of the project by this Commission, approval of

. special ratemaking treatment for SDGSE’s share of the expense, and
insulation of SDGSE from potential liability f£for geothermal reser-
voir development costs, if the project is abandoned.

Because the DOE was under tight time coastraiats for
selection of a pirarxy ceothermal project, SDG&-,  fter providing the
Comnission staff with background *n-o:m tion about‘the‘project;
sought Commission endorsement of it ts proposal o the DOE. This
resulted iz the issuance by the Commission of Resolu,xon_No;*M—ﬁ?OS

.




on November &, 1979. Thereafter, the city of San Diego (San Diego)
£iled a petition for a public hearing. The petition was granted v
Decision No. 91096 dated November 30, 1979, and the natte:'-wasf

assigned Application No. 59280.
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Testimony of SDG&E ' .

Gary D. Cotton, vice president of engineering, SDG&E,
testified that because of recent escalation in the price of
fuel oil,by the 1980's, the cost of geothermal power from the
Inperial Valley is expected to approximate that of existing
oil-fired generation,and geothermal energy is projected to
become less expensiée than oil in subsequent years. These
trends, coupled with SDG&E's rapid customer growth, enforce
its commitment to obtain altermative souxrces of electric

" power to meet rising peak demands. He cousiders the Heber
Plant a vital step in the development of geothermal energy
as an alternate source of supply for southerm California.
He said that in July 1978 SDG&E signed two letters of under-
standing, one with Magma Power Company and one with Republic
Geothermal, Imc., for comstruction of two geothermal power’
plants in the Imperial Valley. These plants would use the
flash couversion process and have nominal 50-megawatt QW)
generating capacities. Republic would design and build a
plant at the geothermal reservoir at East Mesa, Califorunia.
SDG&E would purchase the emexgy and provide transmission lines
for the power. A similar arrangement is contemplated with
Magma Power for a plant to be located at the Niland Reservoix,
south of the Salton Sea. 3Both plants are targeted for operation
in the early 1980's. | '

Cotton testified that for the past years, SDG&E has
operated a Geothermal Loop Experimental Facility (GLEF) at
the Niland Reserveoir. This facility was funded equally by
the DOE and SDGS&E. With the GLEF they had made significant
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progress In resolving many technical problems. He said
that an 11-MW binary power plant at East Mesa is under
development by Magma Power and is now in the sgtart-up mode.
SDG&E has committed $525,000 from its RD&D budget toward
the operation of this experimental facility.

He further testified that on December 3, 1979
SDG&E submitted an umsolicited proposal to the director,
division of geothermal energy, DOE, to obtain financial
assistance from the DOE for the design,construction and
operation of the world's first large scale binary-cycle
geothermal power plant. He said that the U.S. Government
has recognized that the national interest will be served
by utilization of geothermal resources for production of
electricity in place of imported oil and gas. To expedite
the developwent of a binary-cycle plant, in August of this
year, the congressional manager of an appropriations bill
directed DOE to "proceed without further delay with the
development of a 50 MW bingry-cycle conversion geothermal
demonstration plant.../and/ to select a site for this
demonstration plant within three months."™ (Enexgy and Water
Development Appropriation Bill, 1980, Conference Report
No. 96-388, 96th Congress, First Session, page 22). DOE
is thus required by Congress to select a plant site and
make an award to begin pegotiations for the construction
and operation of a binary-cycle plant. In addition, the
U.S. Congress is currently considering adoption of HR 4471
and HR 5187, which deal directly with provisions necessary
to expedite geothermal development to commercialization.
These bills include reservoir insurance, loan guarantees, tax




.

incentives and other considerations which deal with expediting
environmental and regulatory review processes.

As further support for SDGSE's active involvement
in geothermal energy, Cotton cited D.88758 dated May 2, 1978
vhere this Commission ordered SDGSE to 'contimue to aggressively
pursue its geothermal development plans.” He considered the
proposed Heber Plant part of SDG&E's response to that order.
Also, he cited the California Energy Commission resolution
dated October 10, 1979 supporting SDGSE's proposed binary-
cycle demonstration plant at Heber. In that resolution, the
Energy Commission (1) encourages broad-based participation by
other California utilities and geothermal developers, and
(2) encourages the CPUC to consider appropriate funding
mechanisms to allow the project to proceed. He testified
that the Electric Power Research Ianstitute (EPRI) which is
the center for resesrch and development for the United States
electric utility industry representing over 500 utilities,
continues to strdngly support the Heber Binary Project and
EPRI's major near term geothermal objective is a binary-
cycle demonstration power plant located on & reservoir which
is most representative of moderate temperature, low uilinity
resources. EPRI studies, which considered many altermatives,
resulted in the selection of Heber as the preferred reservoir
for such a binary-cycle demonstration plant. EFRI is prepared
to offer continued assistance, as required. EPRI's Five-Year
Plan has eight million dollars over the 1980-84 period
budgeted for a binary-cycle geothermal demonstration power
plant. EHowever, be added that funding of the Beber Plant by
EFRI must still receive approval of its board of directors.
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Cotton specified the objectives of the Heber Plant
to be: (1) to demonstrate the potential of moderate-
temperature geothermal energy to produce economic electric
pover with binary-cycle conversion technology; (2) to scale
up and evaluate the performance of binary-cycle technology
in geothermal service; (3) to esteblish schedule, cost, and
equipment performance, reservoir performance, and the
envirommental acceptability related to such plants; and
(4) to resolve uncertainties associated with the reservoir
performance, plant operation, and economics. The scope of
the project is to design and comstruct a 45-MW (net) power
plant and to perform & demomstration program during the
first two years of plant operation. Given a successful
outcome of a demonstration program, Cotton believed that
pla:it operation may be continued on a commercial basis.

In outlining SDG&E's progress made thus faxr with
the Heber project, Cotton testified that because of previous
work done on the development of a binary-cycle geothermal
power plant at the Heber Reservoir, much of the basic
engineering, reservoir investigation, feasibility studies,
and licensing activities have already been conducted. Wells
have been drilled and tested and the reservoir analysis has
been confirmed by independent comsultants. It is currently
estimated that the Heber Known Geothermal Resource Area
(XGRA) can support 500 MW for a period of 30 years.
Operating experience from their Geothermal Loop Experimental
Facility at the Niland Reservoir and from the binary-cycle
pilot power plant projects at ‘the East Mesa and Raft River
reservoirs will provide useful data for demonstration of the
Heber Plmnt., . -
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As part of SDGSE's continuing interest in the
development of geothermai_l ‘resources in Imperial Valley,
SDGSE had taken steps to insure the availability of a suffi-
cient cooling water supply to support the Heber Plant. The
basic water supply for the Heber Plant will be provided by
the field operator, Chevron, which has already made applica-
tion with the State Water Resources Control Board for water
to supply the full £ield development of 500 MW. As a
backup supply, SDGSE also has & contract with Imperial
Irrigation District to provide water for up to 200 MW of
geothermal development at the Beber reservoir.

Turning to envirommental concerns, Cotton explained
that these have been considered for a demonstration binary-
¢ycle plant at Heber. In June 1978, Imperial County adopted
a final Envirommental Impact Report, prepared in accordance
with the California Environmental Quality Act, to support
the issuance of a Conditional Use Permit allowing SDG&E to
develop a 45-MW binary power plant. The Conditional Use
Permit has been issued. It is expected that additional
envirommental review will be conducted by DOE to comply
with the procedural requirements of the National Exviron-
mental Policy Act (NEPA)., Since all the substantive
requirements of NEPA have already been satisfied, no serious
problems are expected following a NEPA review. Further,

SDG&E has purchased the property designated for the Heber
Demonstration Plant,

As to the current status of the Heber Binary
Plant, Cotton testified that the DOE i{s presently reviewing
SDGSE's proposal. It is anticipated that they will select a
site in January 1980. If SDG&E's project is selected,
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" negotiations and counsultations will then take place between
representatives of SDG&E and the DOE toward the execution

of a Cooperative Agreement. He said that various agreements
relating to power plant ownership, financial agsistance for
the project, ‘aud operation of the plant need to be negotiated.
In addition, agreements will be required to provide technical,
construction, and start-up services on the power plant. .

Regarding sharing of the project costs, benefits,
and attendant risks, Cotton testified that at present the
prospective participants are SDG&E, the Southerm Californias
Edison Company, the Imperial Irrigation District, and the
California Department of Water Resources. He said that
solicitations have also been made for obtaining conmtributions
for the project. The contributors will be kept apprised of
project status, and they will have complete and timely access
to all data developed by the project. Presently, the
prospective contributors are the EPRI, other utilities,
and California State agencies (other than Department of
Water Resources).

In describing the potential risks associated with
the Heber project, Cotton testified that as with any demon-
strationproject, risks will exist in the form of unanticipated
environmental problems, the uncertainty of plant availability
and reliability, as well as the overall economics of power
generation. He pointed out that the major risks are fallure
of the geothermal heat and failure of the binary-cycle plant
to perform reliably. Ee emphasized that the overall objective
of this Heber binary-cycle demonstration plant is to deal with
and overcome these risks and thus demonstrate the commercial

feasibility of the b:{.mry-cycle process m:ﬂ:fzing a liquid
dominated reservoir,
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- .Cotton emphasized that of critical importance to
this project is liabilicy for the geothermal bripe contract
if the plant did not operate. He said that if the plant
does not opexdte as plammed and SUGSEE were required to
terminate the comtract with Chevron, SDG&E could be liable
for a theoretical maximum of approximately $30 wmilliom.
This represents Chevron's investment in the development of ‘
the £ield required for the life of the plant plus a retura
on that investment. The termination charges are to be based
ou the unrecovered portion of this investment and returm.
Negotiations are under way ou the Iissue of appropriate rate
of return ou that investment to be used iﬁ developing -
texrmination charges. Real life scenarios would actually
result in significantly lower termination penalty than the
$30 million. If the binary facilicy failed to operate as
planned, SDG&E or another party could replace the binary.
facility with a flash facility and the countract could be
assigned. If termination without replacement took place
following some period of operatiom, a pertion of Chevron's
investment will already have been returned in heat charges.
In addition, development of the f£ield will occur over the
life of the plant and SDG&E would not be required to
compensate Chevron for the investment in development not
yet incurred. Ee said that all of these scenarios point to

a significantly lower liabil:’.ty if the project must be
terminated.
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. Regarding the current status of the negotiatioms

to obtain geothermal heat to operar:é the plant, Cotton _
explained that negotiations have been under way with Chevror,
the operator of the Heber Reservoir, for approximately four
months. No.definitive agreements have been reached on any
points, but he believes SDGSE is reaching an understanding

as to certain basic matters. Chevron recognizes t:he
experimental nature of the dbinary-cycle plant and SDGSE
therefore expects to be able to obtain heat for either a

two- to five-year demonstration period » or a full 30-yeaxr
period if the plant is put into commercial operatiom. SDGSE
also has an understanding regarding the price of the .
geothermal brine and the escalation factors to be applied:

to that price. SDGSE is currently negotiating with Chevron
regarding the termination payments that would be made by the
project in the event the. plant failed to operate as expécted.
The terminatiov payments would be a negotiated amount, but :
would provide a return of Chevron's capital investment and an 1/
appropriate return on investzment. Another matter being
negotlated iIs the liability of Chevron to the project in the
event that the reserveir fails or Chevron i{s somehow unable to
deliver the required amount of brine. He ...a:id that SDG&E has
reached no understanding on that watter yet.

Turning to the price for geothermal brine cuxrently
being discussed Cotton testified that no firm price has been
agreed upon, but the price would range from approx:.mately 70.
to 80 cents per williom Btu's. The price of geothermal brine
is a purely negotiated price- Based on SDG&E's preliui::’.nary"
analyses, the price for brine being discussed could be expected
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to yield competitive bus bar costs of electricity in the 1980's.
SDGSE has recognized that Chevron comsiders 1its portion of
this project to be a commexcial venture. Therefore, Chevron
expects to ea:.-n a reasonable return on its investment, or’
it will simply not sell. Thus, to induce Chevron to proceed
with resexvoir development, the price of geothermal brine st
allow Chevron to earn a reasonable return on {ts :’.nvestment
Frow SDGSE's knowledge of drilling costs and earm.ngs and risks
in the geothermal:field; it believes the brine costs 'be:.ng
discussed are reasonable. .

Regarding escalation factors that will be tied to
the cost of heat, Cotton testified that most energy contracts
entered into today include some provisiom for imflation. The
. specific escalation factors to be included in this cqntract'v '
axe still under negotiation, but Chevroun has indicated a
willingness to tie escalation to a combined index based on
both inflation in the economy and inflation in the cost of
energy rather tham inflation in the cost of emergy alome.
SDGSE has been discussing tying 75 percent of the cost of
the brine to gemeral inflation indices and the rema.ining
25 percent to some energy-related index. SDGSE believesthis
is a more desirable positiom for a purchaser because energy
inflation Indices, which axre based on oll prices, have been
increasing, and are expected to increase, more rapidly than
the inflation of the overall econony. Although the indices
have not beer agreed upon, the energy index used may be a
broad-based index instead of an index ba.sed on a more volatile
fuel, such as fuel oil.
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Robert Y. Lacy, manager of generation engineering
for SDGS&E and manager of the Heber geothermal project,
testified that in the Imperial Valley, where the project would
be located, two types of plants may be used: (1) the flash-
cycle plant and (2) the binary process plant. Iv Zlash plants,
the hot geothermal fluid flows under pressure to a vessel
vhere the fluid is allowed to boil or flash to produce steam.
The steam then runs the turbines in a conventional manner.
The flash plant technology is a proven and commercially used
technology. The other method, binary-cycle, uses a heat
exchanger to trangfer heat from the hot geothermal liquid to
another £fluid, known as the working fluid. The working fluid,
typically a hydrocarbon, is then heated and used to drive the
turbines to produce electricity. The binary-cycle techmnology
has been proven in other applications in the petrochemical
iﬁdustry, but has not yet been‘employed- in a commercial size
geothermal power plant, ‘

'As to why it was necessary to develop the binary
systexn when the flash system has been commercially proven,
Lacy testified that the binary system must be de'veloﬁed
because hydrothermal geothermal resources are not uniform.
Resexrvoirs are different in size, temperature, dissolved
solids, heat content, and chemical composition. Therefore,

a single technology will not satisfy the needs of full-scale
geothermal development. Dry steam technology, single and
multistage direct-flash, and the emerging binary-cycle tech-
nology will all be required and will play important roles in
geothermal development. To gauge the importance of the binary-
cycle process, it is necesu:.'y to recognize that about fouxr
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out of five reservoirs will be more amenable to binary-cycle
than direct-flash development. 7The importance of the binary-
cycle increases with further recognition that reservoir
temperatures may decline with production. He added that another
way of gauging the relative importance of these cycles is to
examine the total emergy that can be developed by each, BHe
said that the amount of energy in moderate-temperature
reservoirs in the United States is roughly equal to that in
high-temperature reservoirs. The direct flash cycle is
applicable to high-temperature reservoirs, while the binary-
cycle is applicable to reservoirs over the entire spectrum of
temperatures, limited only by threshold economics. He
concluded that,more importantly, the binary-cycle would

allow development of half the geothermal energy that otherwise
would not be commercially developed with the direct flash
cycle.

Lacy further testified that current direct flash
technolozy is adequate for high temperature, low-salinity
resources, but is limited at moderate temperatures. He
explained that it ig not practical to flash at pressures
lower than atmospheric; thus, the geothermal fluid will
leave the plant at about 100°C, tsking with it much of the
heat that could be converted to electricity. A second
liniting factor is that more than two stages of flash are
generally not cost-effective, and in practice, the geothermal
fluid may be rejected at temperatures higher than 100°C.

A third limitation {s that if the geothermal fluid is flashed
at low pressures, the turbines using this low pressure steam
must be large and expensive. Finally, noncondensable gases
in the flashed steam could impose severe economic penalties.
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Lacy pointed out that bina:y-cycie technology is
being adapted from the petrochemical iIndustry for geothermal
service. This technology is well suited for development of
low-salinity, moderate-temperatire geothermal resources.

Energy production from binary-cycle technology is limited
only by the sink, or ambient, temperature. Another important
agpect of the binary-cycle is its flexibility to adapt to
changing reservoir conditions by changing the working fluid
to optimize performance within different temperature ranges.
He emphasized that a binary-cycle plant also provides other
potential advantages, such as greater efficiency of emergy
extraction, elimination of noncondensable gas emissions,
and elimination of steam carry-over problems. Such
advantages could make the cost of conmstruction and operation
of a binary-cycle plant lower than the cost of a similarly
sized flash plant. ‘ |

As to the reason for considering the binary power
plant still experimental or RD&D, Lacy said that because a
large scale unit has never been built or operated as a
commercial power plant, further development of binary power
plant components is required. The major component requiring
development ig the hydrocarbon turbine. Although preliminary
degsigns for binary turbines have been developed, binary
turbines of the 50-MW commercial size have never been built
or operated. He said that to demonstrate the commercial
visbility of a binary geothermal plant, components, such as
turbines and other systems, must be manufactured, tested,
and operated. He added that downhole pumps in the geothermal
wells, plant and component reliability, safety, euvirommental
impacts, and plant operating procedures and performance need
further development prior to commercial application.

N




Describing SDG&E's involvement in geothermal emergy,
Lacy testified that SDG&E has been engaged in geothermal
exploration, research, and field test development in the
Imperial Valley since early 1971. SDG&E's subsidiary NARCO
joined the Magma Power Company of Los Angeles, in drilling
geothermal wells at several locations on private lands in
the Imperial Valley. As a result of this drilling, and
further drilling and testing dome in 1976, SDGSE identified
three resexvoirs with significant promise. These are located
at the southern end of the Salton Sea near Niland, south of
El Centro near Heber, and east of Holtville at East Mesa.

Describing SDG&E's involvement in binary technology,
Lacy testified that SDG&E began conducting field loop tests at
Niland in 1973 which are directly applicable to the binary
technology. 1In these tests, small-size heat exchangers, with
the hot, highly mineralized brine flowing directly through |
the tubes, were used to heat the working fluid. These tests
revealed the high scaling tendencies of the Niland brines.
In 1974, & multistage flash/binary system, in which heat is
removed from the geothermal fluid in the form of steam, was
designed and tested to overcome the scaling problem. Based
upon these field tests, with the support of the DOE, SDG&E
built and operated the 10-MW Geothermal Loop Experimental
Facility (GLEF) to evaluate the reservoir and the flash/
binary emergy conversion processes. This facility has
provided technical and economic data on the use of the high
temperature, high salinity Niland brines.
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Commenting on the experience gained by SDGSE of
direct benefit to the Heber geothermal project, Lacy testified
that valuable experience, of direct benefit to the Heber
Geothermal Project, has been gained through the design,
construction, and operation of the GLEF. Special construction
techniques were employed for the desert soil and ambient
weather conditions of the Imperial Valley. Operational
problems, such as high injection well pressures, scale
deposition, and erosion of plant piping and components,
have been uncovered during the 36 months of GLEF operation.
The GLEF has also provided additional insights into plant
cleaning operations and reservoir performance, and has
furthered the development of important plant compouents.




-

George H. I. Reiss, supervisor of fuel acquisitions
for SDGSE, testified that the pricing formula for geothermal
heat now under discussion with Chevron involves.a fixed
component as well as a variable component. The fixed
component could be 50 to 75 percent of the price and was
intended to recover some portion of Chevron's cost of
reservoir development since a significant portion of Chevron's
investment has to be made at the outset of the project:.
Chevron expects that some portion of these costs sho:id be
recovered regardless of whether or not the binary plant
functions. He said SDG&E was currently looking at an
overall price of 70 to 80 cents per million Btu which, when
escalated to the time frame when the project becomes
operationsl, amounts to $1.36 per million Btu. SDGSE
estimates a total cost of $27 million for geothermal heat
during the two-year demonstration program. Reiss reaffirmed
Cotton's testimony that based on SDG&E's knowledge of dr{lling
costs and earnings and risks in the geothermal £ield, the
brine costs being discussed are reasonable.

Regarding the question of Chevron's liability if
1t failed to deliver geothermal brine to the project,
Reiss testifled that Chevron was willing to be liable in
the event the reservoir does fail; however, SOGE had not
reached an understanding on the precise form the liability
would take. It was his recommendation that SDGSE not sign
any contract that did not provide for this contingency.
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Richard Korpan, treasurer of ‘SDG&E, testified that
the Commission has directed that SDG&E aggressively pursue the
development of geothermal power in Califormia. While SDG&E
feels that the Heber Binary Project presents a&n excellent
opportunity to facilitate geothermal development, SDGSE cannot
ignore two key limiting factors associated with this project:
(1) fipancial risk and (2) capital constraints. He said that
both SDGS&E and the Commission are very much aware that SDG&E
cannot afford any additional £inancial liability for umsuccessful
projects., In fact, the Commission has put SDGSE on notice in
recent decisions that its involvement in capital-intensive
projects will be closely scrutinized. Due to the developmental
and demonstration nature of the Heber Project, he believed it
represents an unacceptable level of financial risk that should
not be assumed without Commission approval and adequate share-
holder protection.

Describing SDG&E's current ﬁnancial position and
goals, Korpan tegtified that SDGSE currently has a "BBB" bond
rating and is endeavoring to improve that rating. In
conjunction with SDG&E's efforts to raise its bond ratings
from "BBB" to an "A', SDG&E has- developed certain financial
o‘bjectives-

(1) The most critical of these objectives is to
1imit the size of th'e™ capitel budget. Rapid customer growth
has placed severe demands on the . capital requirements, which
precludes the further addition of large projects (such as the
Beber Binary Project) to the capital budget without eliminating
other projects. The current goal is for comstruction '
expenditures to move down toward a maximum of 10 percent of
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total capitalization; which is projected at $1l.7 billion fox year-
end 1979. ~ Forecasted annual cash expenditures for construc ion

projects from 1979 through 1983, without comsideration of the
Heber Project, are expected to average about $200 million.

He explained that SDG&E has very little flexibility to lower
these expenditures because most of the spending is committed
to the Sam Opofre Nuclear Project, the SDG&E/APS Transmissiom
Line Project, and transmission and distribution facilities
associated with new customers.

(2) Another major finmameial objective is to increase
SDGSE's cash £low so that the utility can finance about 35 to &40
perceat of cash coastruction expenditures through internally
generated funds. Internal generation of funds in this instance is
defined as net income, plus depreciation and deferred taxes, less
AFDC and dividends. S$DG&E has been genmerating omly 10 to 20 percent
of comstruction funds internally for the past few years. which has
forced it to place 2 high reliznce on costly.external;finaﬁcing.

(3) As a result of large extermal debt finaﬁcing,
interest coverage levels bave been substantially below industry
averages. Hence, another key financial objective is to raise
SDGSES intexest coverage from a level of about two times
interest charges to three times interest charges.

Xorpan points out that given SDGL&E's current financial
.Situation, the attaimment of thése-dbjectives hinges on
minimizing expenditures and the raising of'exter:al capital.

He believed that development of any geothermal projects
without major financial assistance from other companies or
agencies would adversely affect attaimment of the financial
goals. Accordingly, SDGSE is seeking participation from the
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Department of Energy, EPRI, and other utilities to help fund
the project. Additionally,, SDG&E will require a Commission-
approved rate treatment which will eliminate the need to fund
its share of the project externally.

Korpan emphasized SDGSE's current cash-flow problem.
He said that SDG&E has fuel undercollections exceeding $20
millionr, and fuel expenses are contimuing to Increase substan-
tially. Since total fuel undercollections are likely to
increase through 1980, SDGSE's cash-flow problems will be
further wagnified. In addition, he said that the general
financial erosion being experienced by SDG&E Is caused by
the high rate of inflation affecting most expenses which
will likely continue through 1980. To view this cash shortage
as & short-term problem which will be cured by the next genmeral
rate case is not borme out by the present situation or past .
history. He pointed out that SDG&E is presently in a period
wvhen the full positive effects of the last general rate case
are being seen. However, the major expenses of fuel oil,
natural gas, and capital costs, whichk represent over 65 percent
of cash expenses, are increasing much more dramatically than
was anticipated. As a result, the already small amount of
cash remaining to apply to comstruction is expected to be
further reduced. Korpan testified that in 1977, SDG&E
experienced a deficit operating cash flow and, in 1978, it
funded only 1l percent of construction expenditures with cash
remaining from operations. He estimated operating cash flow
is likely to be at or below zero for both 1979 and 1980.
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In view of SDGSE's current financial situétion,
the immediate need to commit to the project, and the financial -
risk associated with it, Korpan said that SDGSE's portion of
the funding wust be provided by rate recoguition which is
essentially concurrent. SDNG&E's proposal is to redirect,
through a rearrangement of priorities, momey from its current
and future RD&D budgets. In effect, this rearrangement
would replace some current and future RD&D projects with
the Heber expenditures. From a financial standpoint,
SDG&E bellieves RD&D expense treatment is essential for it
to go forward with the project, as it is the only method of
providing concurrent recovery of expenditures on a omne-for-
one basis. This approach does not require SDG&E to increase
the amount of capital it must obtain in the capital markets,
which is extremely important because of its already large
capital requirements in relation to its size and its already
poor cash flow situation. He believed that under this
proposal the project can be built with mi.ni.mal if any,
impact on SDG&E's ratepayexrs.

- eeme Sk W p———— .o e ShAme ——— Es
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Regarding liability to the heat supplier if the
project is abandoned or does not go into commercial operation,
Korpan testified that SDGSE is requesting a determination by
the Commission that any liability of SDGSE to the heat
suppliers, which is reasonably incurred in connection with
the project, is a proper RD&D expense. Since there is a
definite risk of failure of the project, this potential
lia‘bility cannot be ignored.
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Frank H. Ault, manager of the accounting services
department of SDG&E, testified that SDGSE considers this _
project to be a research, development, and demonstration
project and, as such, proposes that all expenditures related
to the project should be expensed for ratemaking purposes.
In support of his position he referred to the Federal Emnergy
Regulatory Commission's (FERC) Order 566, issued Jume 3,
1977, which states the FERC definition of research and
development activities. In that order FERC revised the
description of research activities to imclude 'research,
development and demonstration”. The order states that
RD&D includes expenditures for the implementation .or
development of new and/or existing concepts until operations
become technically and economically feasible. Demonstration
plant costs are to be considered RD&D if a major portion of
the new plant is imnovative with attendant risks. It was
his opinion that an immovative commercial scale plant, -
proven technically feasible, but not commercially feasible,
would also be considered RD&D umnder the FERC definitionm.

Ault further testified that treatment of the
expenditures on this project as an item of expense was an
appropriate accounting treatment and was in accord with the
Statement of Financial Accounting Standards No. 2 issued by
the Financial Accounting Standards Board (FASB) in October
1974, which states that "All research and development costs
encompassed by this Statement shall be charged to expense
when incurred.” He was of the opinion that projects such
as the Heber project would be covered by this Statement
because, as defined therein, "It includes the conceptual
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formulation, design, and testing of product alternatives,
construction of prototypes, and operation of pilot plants."
Thus, Heber expenditures during both the construction and
demonstration phases, including purchase of the geothermal
brine, would qualify for RD&D expense treatment, in hi:s
opinion. However, he conceded that FASB did recognize the
unique nature of regulated companies and, therefore, permits
such companies to treat RD&D expenditures for accounting
purposes in & marner consistent with the rate treatment
accorded that project by the regulatory authority ha:ving
Jurisdiction.

Regarding the question of account:(ng treatment of
Heber project costs, Ault testified that in D.90405 dated
June 5, 1979 the Commission granted SDG&E approximately
$5.8 million in revenues to cover the costs of various
RD&D projects for the year 1979. SDGSE plams to reorder
the priorities among its various RD&D projects, and to use
its "blanket budget" authorization of approximately $660,000,
so that by postponing, eliminating or reducing fts efforts on
RD&D projects covered im D.90405, it can proceed with the
Heber project in 1979 and 1980, and still stay within the
$5.8 million granted by the decisfion. SDGSE also plans to
charge to expense in 1979 those expenditures currently
deferred on its books which were previously made in
comection with the Heber project. Thus, SDGSE would not
require any increase in rates in 1979 or 1980 to cover the
costs of the Heber project.

i
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- Tuxrning to the question of how SDGSE proposes to
cover the expenses of the Heber project in 1981 and subsequent
years, Ault testified that starting in 1981, the Heber
expenditures will imcrease sharply as coustruction commences
and these expeunditures are expected to vary significént‘ly ‘
from year to year. He, therefore, recommends that an
adjustment in rates be made on January I; 1981, and each -
January 1 thereafter, to reflect the expected project
expenditures for theé upcoming year. This increase would
be made through a general rate case if one is in progress.
at that time, or by advice letter £iling if a gemeral rate
case is not being processed. In order to take care of the
situation where SDGSE may spend in any one year more or less
than the amount covered in rates, he recommended that
comtencing on Jamary 1, 1981 a balancing a.ccoun; ‘be
established. -

Discussing the impact of the Heber progect on
SDGSE's RD&D budget in 1981 and subsequent yeaxrs, Ault
testified that SDGSE plans to reorder its priorities among
existing RD&D projects in 1979 and 1980 to stay at an expense
level near the $5.8 million authorized im D.90405. Im 1981
and subsequent years, SDGSE intends to set its RDS&D budget at
a2 level approximately equal to ome perceant of total revenues;' ‘
' However, the witmess asserted that this ome percent figure
would only be a general guideline within which its first
prxiority would be the Hebex project, and then whatever o:her

projects could be funded from remaining auz:ho*:.zed ::evenues.
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As to the method of accainting for revenues received
from sale of electricity, if electric power is generated by the
plant, Ault testified that if SDG&E's expenditures assoclated
with the Heber binary project, imcluding the cost of the
geothermal brive, are recovered through RD&D expense treatment,
then SDGSE proposes to credit its share of direct plant emexrgy
sales and revenues against project costs. In this way, the
ratepayer will directly receive the benefit of any such sales.

Regarding the manner in which SDGSEE proposes to
treat project expenditures for income tax purposes, Ault

testified that SDG&E proposes to treat the Heber binary
project in the same mauner as any other project for inconme
tax purposes in setting rates. That is, any income tax
benefits or expense would be flowed through to the ratepayer
as a schedule M adjustwent for ratemaking purposes in the
same manner as is done on the income tax returm. For income
tax return purposes, & portion of the project is expected to
be expensed as the costs are actually incurred. However,
since SDGSE anticipates that the project will go into
compercial operation after the demonstration period, for
tax purposes the conmstruction costs will have to be treated
as capital and depreciated over a future period of time.

He stated that if, however, the project were abandoned at
any time during the planning, comstructiom, or testing
phases, then all costs incurred on the project which had
not been previously taken as a deduction for income tax
purposes would be taken as a tax deduction in the year of
the abandonment. | i
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Ault further testified that SDGSE expects to
generate Investment tax credits (IIC) on the project when -
it goes into commercial operation and to flow that ITC back
to the ratepayer. The flowing of the ITC to the ratepayer
is conditioned on two things: (1) the plant must be
successfrl and go into commercial operation to generate
ITC (if the plant were abandoned, there would be no ITC);
and (2) SDG&E must have sufficient earnings to actually
utilize the ITC which is available to it in any given year.
He added that at the present time SDG&E had about $30 million
in ITC credits and was getting imto the position where a fair
amount of IIC generated some years ago would be totally lost
due to the seven-year carry forward limitation.

When asked to quantify SDG&E's potential additional
income tax liability resulting from the Heber project,
assuxing the requested ratemaking treatment was granted,
he estimated the additional income tax liability to SDGEE
at approximately $3 million during the comstruction phase,
but pointed out that there would be tax benefits flowing
in the other direction during the operational phase.
Assuning the tax laws remain unchanged, the income tax would
be zero over the life of the project. Regarding the question
of whether this income tax liability should be imposed on the
ratepayers on & current basis, as proposed by SDG&E, or should
be deferred until the operational phase of the project, as
the staff proposed, it was SDG&E's position that the staff's
proposal would create & potential cash-flow problem during
the construction phase. SDG&E believes that the issue of
income tax treatment is complex and should be deferred to its
next general rate case, where the Commission would have the
benefit of a fully developed record.
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Position of Commission Sta<f Revenue Recuirements Division
Ramesh Joshi, Associate Utilities Sngineer, testified that the

staff has adopted the FERC definition of RD&D and that any project not
yet proven commercially feasidble should be considered RD&D. He did con~
sider the Heter binary project an RD&D project but pointed‘out:thaz'it‘is
unique since it represents the largest investment in a sinqlerRD&D
project by any California utility. Baoed on SDG&E's rcsults w;th ;ts
Niland geothermal project, it is his opinion .He Hekber pro;ect is
worthwhile and there is good probability of success- He cons;ders

the projected capacity factor of the Heber plant good and the pr?dected
_busﬂbar ¢ost of 89 mills per Xilowatt-hour of electricity‘favorable
compared with other tvpes of power plants.. ' | ‘

Turning to the question of Tatemaking treatment, he said
that normally an RD&D pro;ec nvolv;ug the cons*ruct-on of a
demonstration power plant would be a capital in .vestment bv the
utility and receive Tate base treatnent for ratemanzng purposes.
70 determine the Iimpact oz the ratepayer, he did a present-wo
analysis dased on two alternaitive methods of rate treatment:

(1) capitalize and amortize over five years; and (2) expense all
costs for ratenmaking purposes as proposed by SDGLKE. His ;nalysis
shows the alternative proposced by SDG&E to be cheaper for the rate-
payers. ' o -

iscussing the results of a study he did to compare the
amounts paid by customers for RD&D expense, he said that SDG&E's
customers pay $7.83 per vear compared to $11.04 for Pacific Gas and
Electric Company's (2G&E) customers aad $9. IG for SCE's customers.
He believes that the exnense-tvpe ratemaking treatment proposed by
SDG&E will net have significant ef‘ect on the total amount paid
by SDGLE's 'customers for RD&D ) '
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- Joshi further testified that the Commission should at
this point in time authorize SDGLE tq*éompletevthe entire=projéct: -
however, costs should be carcfully cxamined in all future rate case
proceedings and if it is found that costs have becone uareagonable
then commitment to the ‘project should be wzthdrawn 4% fuxther
participation will not result in a benefit to the ra zepavers. He
believes SDGSE should be allowed to expense all reasonably incurred
project costs, including the penalty to the reservoir opexators_~‘
the prosect has to be abandoned. _ - -

Regarding treatment of _ﬂcome TaAX expense payable bv
SpG&Z, Joshi had no specific recommendation at +his time and
suggested it be ccns;dercd in a future proceeding. _

James D. Pretti, head of the Revenue Reoulrements
Divisioz's Finance Branch, testified that he agrees with the goals
an¢ procedures SDGEE is using to upgrade its dbonds from a current
rating of triple 3 %o at least an A rating- An'A'ratingﬂwouid“ |

esult in lower cost of money to SDU&E and benefit to the ratepayer.

Ke further :esti?ied that cﬁpzva’lzaulon of costs of the Heber prOJect
would have very minimal impact on SDGEE's financial posmuzou and’
finanecial ratios. Regarding the cuestion of benefit to the ratepayer,
i£ the Heber project is treated as an expense rather than a capital
;uem(foz ratenmaking purposes, he believes the direct ‘mnanc;a’ benefit
to be minimal. However, he agrees that SDG&E's policy of tryzﬂg o
minimize construction expenditures and neec Zor external financing
is consistent with SDGSE's long-term objective of having its bonds
upgraded, which would ultimately benefit the ratepayer. Summarizing
his testimomy, he recommends that SDGSE not be allowed to collect in
rates any more than the costs incurred on a dollar-for-dollar basis.
His recommendation pertaining to SDGSE's income tax liability is
that the company be allowed to recover only those dollars nécessary
to make the company whole once the plant becomes operational..
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- Ellen LeVine, staflf counsel, points out that the
Commission has never before relied on the FERC criterion that a
project may be RD&D if it is primarily designed to demonstrate the
comercial feasibility of a particular technology. She further
points out that FERC generally places capital costs of RD&D
cinstruction projects into rate base.  Staff counsel makes these
observations to indicate the potential precedent of (1) consider:ng
the project as RD&D; and (2) expensing an RD&D project for
ratemaking purposes.

Based on the testimony of Mr. Korpan of SDG&E and
Mr. Pretti of the Commission staff, the Legal Division believes
that irasmuch as capitalization of the Heber project will not adversely
impact SDG&E's financial position or financial ratios, that the
requested ratemaking treatment be denied. Legal Division does not
believe the Commission should bind itself to SDGEE's firm financial
policy when SDGEE and staff both acknowledge that SDGEE has the
firancial ability to capitalize this particular project without
detrimental effect. Legal Division is further concermed with the
-precedential nature of SDGXE's request to finance capital construction
projects involving greater than normal risks from expenses recovered
from ratepayers.

It was further pointed out that the staff, wzthout
independent analysxs, accepted the reasonableness of SDGEE'S
costs estimates. Staff counsel further noted the cost uncertainties
due to the absence of a fuel contract between SDGEE and Chevron
which would specify the base price of br:ne, minimum heat charges,
fuel escalation clauses, the rate of return on Chevron's investnment,
and SDG&E's potential liability owed to Chevron in the event of
project failure. Counsel also noted that no participation
agreements with IID, CDWR, or SCE bad as yet been negotiated.
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Because of these uncertainties, as an alternative to
denying the requested relief, legal Division, with staff support,
recommends that the total dollar exposure to SDGEE's ratépayers
be limited to $37.6 million but that such maximum amount is not
necessarily reasonadble for ratemaking pufposes- - This would thus
create an .acentive for SDGEE to stay below the estimated amoﬁnts.
Legal Division would further require shareholders to bear the
risk of any awounts which exceed the budgeted amount.

Staff counsel, with staff support, further emphasizes
that SDGEE consistently represented to the:staff prior to hearing
that it recuested dollar-for-dollar recovery of construction anc
demonstration expenses associated with the Heber project. Staff
at no time assumed any potential additional tax expénse could
be recovered through rates. Staff counsel thus.believes,that
SDG&E's request to recover any tax expense from the ratepayer
during the construction phase of the project significantly
alters its original request, and thus should be denied.

Position of tﬁe City of San Dieco _

William S. Shaffran, Deputy City Attorney, stated that
San Diego acgrees with most of the positions taken by‘the,staff
counsel. He said that San Diego is very much in favor of the
development of geothermal power. He emphasized that‘the Com- -
mission should clearly state that there is no absolute perﬁanénce
to any authorization granted either as to RD&D treatment or
completion of the entire project. With so many unknowns as to
project cost, liability to the reservoir developers, and extent
of participation by others, he believes it absolutely essential
that the Commission make it clear that when sqhe of the evidenée
that is not available at this time starts to flow in in the future,
the Commission, with proper evidentiary sdpport, miy modify what-
ever action it takes in this proceeding. |




Discussion

All parties to this‘proceeding are in general agreement
that the geothermal energy available in California should be
developed in a manner that is environmentally acceptable. The
testimony in this proceading is that the development of a bimary
process to produce electricity on a commercial scale will permit
use of the moderate to low temperature geothermal resources
available in the Imperial Valley. The testimony 1nd1cates,that
bus bar costs of electricity generated by the binary process will
be competitive during the mid-1980's, especially because it is
expected that increase in the price of imported fuel oil will
continue. Based on the testimony, we therefore have‘no»diffiCUIty
in concluding that the Heber binary project is_a‘worthwhile project
which could benmefit California and the ratepayers of SDG&E in
particular. |

Regarding the question of whether th;s is an RD&D project,
we are in agreement with staff counsel that the Commission has not
exclusively adopted the federal criterion for making such determ_na-
tions. We will continue to look at each project on an individual
basis and rely on our staff to assist us in making such determinations.
Also, the question of whether an RD&D projéct’should be expensed
for ratemaking purposes or given rate base treatment will be determined
likewise. _

The Heber binary plant will be a demon;st:atién-, plant
and the first commercial-size gemerating facility utilizing a
liquid dominated geothermal resource and the binary energy con-
version process. It is considered experimental because a large-
scale commercial unit has never been built or operated. Muck work
needs to be done to commercialize the binary technology, particularly
the developmént of major components for binary plants. We believe
that the RD&D nature of the facility has been clearly demonstrated.
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| "In normal ratemaking practice the constTuction-related
portion of a demonstration project would be treated as a capital
inves:tment and financed out of 2 utility's capital budget. How~
ever, SDG&E's position is that it is ovcrextended‘ﬁihaﬂgially at
present'dué to substaztial nuxbers of new customer hookups, its
commitment to completion of San Onofre Nuclear Power Plant, and
its plan to improve i bond rating and that it simply cannot
afford to.go into the capital market to firance a geothermal
demonstration project because of the risk involved. It further
argues that Electric Exploration and Development Adjustmegﬁ_(BEDA)
Tate treatment is not an option since'the'utility must still raise
the capital. , , -

SDG&E has requested that, under these circuﬁstances; it
be pernitted to recover <costs incurred in the cohstruc#ion of this
project as RD&D expense. It believes that it caﬁ‘finance this by
redirecting its currently authorzzed ?D&D-budqe* and directing a
lazge part of its RD&D budget to this demonstration p:o;e¢t in
future rate cases. SDG&E also wants the abilis to<receive Com-
nission authorization of Heber-related RD&D expenses on an annual
basis, whether in a general rate case, by interim decision, or by
advice letter £iling. SDG&E further states that it can and will
onlv proceed with the project if the Commission supports this RD&D
expense approach. ‘ |

This is a highly uncoqventzonal -atemaxzug p:oposal and
we are faced with deciding whether it is- zn the interest of the
:atepayer to support preomising alze:na-xve enexgy technology in _
this manner in the case of this company. - o o | v//
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. The staff does support RD&D expense-type':ate treatment
on the basis that this worthwhile project would otherwise not be
undertaken by SDG&E if the Commission does not adopt'theiutility’s
request for special ratemakiag treatment. We are in agreement with
the staff and will authorize special ratemaking treatment for this .
project subject to certain coaditions and with the'ugderstanding | '
that this approval does not constitute a précedent.detenminative)////
for future RD&D projects. ‘ |

San Diege tas enphasized that there are several unknowns

t this time which can sigmnificantly increase project costs and

requests that the Commission not tie its hands by givin§~SDG&E‘
carte blanche approval of all future expenditures. We share
San Diego's concern and eﬁphasize that project costs will be
closely serutinized in SDG&E's genex ral rate case which w:ll occur
ever& tWo years. If it is found that project costs have escalated
to the point where the project is 2o -ohge-'bene icial to the
ratepayer, project authorization will be withdrawn. SDG&u-wzll be
compersated oaly for reasonsdbly incurred project costs, ineluding
penalties payable to the reservoir operaters, provided SDG&E has
zade evefy effort to minimize liadility.

Turning to the question of the geothermal brine contract
anc poteantial liability to the reservoir developers if the project
is abandorned, we are gravely conceraed that no ¢ontragts have been

f£inalized at this time. However, we recognize that DOE is under L’/(

tight time constraints for awa_d_nq its contract wh;ch.would support p//
50 percent of plant expenditures for development of a.commerclal
binary plant. Under normal circumstances, we would not approve
any project where expenditures have not been clearly defined. We,.
therefore, cauvtion SDGXE, first, that we expect the utility o
negotiate a coatract which minimizes risk and -expense to itself and
its ratepayers, and, second‘ly, that project approval will be wi‘t‘*-
drawn if the contract it “egotza es witk Chevron appears to impose
unreasonable firancisl risks upon SDGEE and iss *atepayers, or in
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the event that such coatract is not negotiated within a reasonable
period of time. Ve also encourage SDGEE €0 actively seek participa—
%ion in the. project by all interested parties, :.nclud:x.ng but not
limited %0 those par-t:.es wanich have already indicat ed: SUPPOrt.

SDGEE proposes to redirect its RD&D budget to support
the Heber project prior to itS next gezeral rate case. This will
not iavolve a rate I “c*-ease at this time. It is expected that
there will be no sigm.i‘ica.n.t i..pact on future rates due to the
project. i o

SDG&E fequests a dete*mination that geothermal brine-
costs duri og the entire demonstration phase be *createc‘. as an. Co
RO&D expense. Subject to the above-stated «caveats regarding l:.ab:.l ey |
under the brine contract, we will authorize RD&D treatment of brine
costs du::.ng the period the plant is not in comme*c:.al p“oductlon
of electrici ' .

SDG&:, :-equésts a balancing- accouns for Heber oroj'ect.
expendi"i.“es effectivé canvary 1, 198'1.- Such a :necham.sm would
assure that *ateoay'ers are not paying more than the actual proaec*x:
costs and T the utilivty is fullycompensated for it expendi"ures-
We, <tk refore, approve this request.

The additiozal income tax Liability of SDG&E, due to the
sroject, is estimated at $3 million based on capitalizing S24 million
of comstruction cost for income Tax purposes and uti li’~:i.ng 90 percent
ITC. Neither the staff nor SDG&S kas made a full analysis of the
Proper treatment of suck tax expense and the record is :Lnadecua o /
decide the issue at tkis time. We, therefore, direct this matter to.be
Sully explored in SDGEE’'S next gemeral rate case. AT this tize,
SDGEE will be permitted TO recover no more taan actual cdnstru-étion-and
demonstration expenses on a dollar—for-dollar basis with no additional
allowance for potential tax liability related to the Heber project.

.Ia addition, we call our staff’s attention to the fac‘c that
10 percent of the geothermal field is owned By New A...b:z.on Resources
Company (NARCO), an SDG&E subsidiary. The proper treatnent of any
SDGEE payments to NARCO will be evaluated in SDG&E's ..ext; general
rate proceeding. '

.3_9..
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~ 'The record Indicates that the total costs associated with
the construction and demonstration phases of the Eeber project are
estinated at $128.4 million over 6-1/2 years. Of this total estimated
project cost, SDGEE will fund $37.6 million, of wh...ch $28.2 million
is for cozmstruction and $9.3 millien for demonstration. The $128.4 ‘
million figure includes the total fuel cost for the two-year demon-
stration period, estimated at $27.8 million. It does not, however,
include the following, if the project becomes commercial:s (1) f:uel‘
costs beyord the demonstration period; (2) an estimated $3 million
tax expense.incurred during the construction phase of the projects
and (3) a revwrn of all or part of DOE's capital contribution
during the construction nhase; estimated at $46.7 milliom- If the
project is unsuccessful, SDGEE's por't:z.on of consu-uct:.on and demon-
stration costs could be increased by as much as $30 mll on due o
1iability to Chevron Resources, Iac., the reservolir operator-

We do not, at this time, make any assessment 3S +0 whether
or not SDCZE's poteatial firamcial exposure is reasonable. As soon
as SDG&E has negotiated contracts witk DOE, Chevron Resources, Inc.,
and other participants, SDG&LE should frrnish copies of such contracts
1o the Commission svaff for their review of the reasonableness of
all terms and coaditions. Cleaxly, T skould negot:.ate all
contracts SO as best to Serve the interest of SDGEE and its ratepayers

by mimimizing to the greatest extent aossible the degree of._f risk,:
expense, and liability. | '
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Findinas of Faet

1. The development of the binary-cycle geothermal technology
would further stimulate the utilization of moderate temperature
geothermal resources located in Imperial Valley, California, for
the production of electric energ,. ‘ | |

2. The bimary-cycle geothermal technology is the subject of
national interest as evidenced, by the congressional directiverto .
the U.S. DOE to "proceed without further delay with the development
of a S0-MW binary=-cycle conversion geothermal demonstration plant.”

3. The Commission, in Decision No. 88758, issued~on‘May 2,
1978, ordered SDG&E to "continue to aggressively pursue its |
geothermal development plans.* The Heber project is part of SDG&E's
response to that order. |

4. The Heber binary-cycle demonstrat;on plant as proposed
by SDG&E, is supported by the California Energy Conservation and

Development Commission as ev:denced by a resolution adopted by that
Commission on October 10, 1979.

5. The U.S. electric utility industry, as represented by the
EPRI, supports SDG&E's proposed Heber binary project and is currently
considering SDG&E's request for a oontribution of approximately $8.4
nillion to the project. | _ ,

6. Geothermal power generation could provide a significant
new fuel resource option that would diversify the fuel requirements
of SDG&E and ease its dependence on fuel oil.

7. SDG&E has been extensively involved in the development of
geothermal enmergy and has engaged in geothermal exploration, research,
and field test development in Imperial Valley since 1971.

8. Binary-cycle technology bhas been employed in small scale
geothermal power plants but has never been demonstrated in a com-
mercial-size power plant. | |
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9. SDG&E is proposing to design, construct, and operate 3
50-MA binary-cycle geothermal demonstration power plant to be
located at the Heber geothermal reserveir in Imperial Valley,
California.

10. The estimated total project cos* for construction and
demonstratiorn is $128.4 million. It is anticipated that: (1) 50
percent of the cost ($67 million) would be funded by the U.S. DOE;
(2) approximately 7 percent of the cost ($8.4 millien) wéuld be
funded by the EPRI; and (3) approximately 2 percent of the cost
($2.5 million) would be contributed by other utilities and agencies.
The remaining costs of approximately 41 percent would be shared, by
the participant owners: SDG&E, SCE, IID) and DWR. The expecteé‘share
of each of the participant owners is:

Amount
Party Contributed o Contribution

millions

SDGSE 37.6 - -
IID 7.2 | 6
SCE - 3.6 | 3
DWR 2.0 1

11. SDG&E's participation in the project is ¢ontingent upon
funding from DOE and the varjous participant owners and contributors
set forth above in the approximate amounts as noted.

12. Purther, SDG&E's participation is contingent upon the
negotiation of satisfactory contracts with the various participant
owners:; the contributors, includiné DOE; the heat suppliers; the

. architect engineers: aﬁd the constructor. |
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13. The design and coastruction period of the‘project'is ,
expec*ed to require approximately 4-1/2 years and would be followed
by a two-year demonstration period. '

l4. NMuch of the basic engineering, reservoir znvestlgat;on
feasibility studies, envirc.mental reviews, and 11cens;ng‘actzvztzes
for the Heber pfoject has Yeen conducted due, in large part, to
SDG&E's previous work on the developﬁent of a binary-cycle geothermal
power plant at the Heber reservoir. R )

15. The objectives o£f the Heber plant are:' (1) to demonstrate
the potential'utility of moderate'tempe ature geothermal reservoirs
for economic electric power generation; (2) to scale up and evaluate
the performance of binary-cycle technology in geothermal power plants;
(3) to demonstrate the performance of the plant ‘and reserveir and
the envmronmental acceptability of bxnary—cycle geothermal powexr
plants; and (4) to resolve uncerta;nt;es of reservoir performance
plant reliability, and the economics of plant operation.

16. Staff has not made an independent analysis of the construc-
tion and demonstration costs and has only assumed the reasonableness
of the total costs as specified by SDG&E.

17.51It is reasonable in this case for the Commission to expand
its criteria to determine whether or not a project is RD&D to
include those projects solely designed to demonstrate the commercial .
feasibility of a particular technology. As such, demonstration of
the commercial feasibility of the binary geothermal cycle would be
an RD&D project.

18,} SDG&E asserts that its'participazion in the Heber project
“'is contingent upon the Commission's assurance of expense-type
ratemaking treatment during the construction and demonstration phase.

19. Capital construction costs associated with RD&D projects
are normally given rate base treatment, such that the shareholder
invests capital and earns a rate of return thereon. It is unusual
for the Commission to suthorize expense-type treatment of capital
construction costs whereby the ratepayer pays these costs up-front




A.59280 BA/ks/ja *

and assumes all the risk. Departu:e from this procedure constitg;e;
unusual ratenaking treatment. ‘ ‘

20. SDG&E is currently not in a healthy f;nanc;al condition
in terms of its capital raties, times interest coverage, bond
razing, and cash flow. Thus, as 2 xmatter of company policy, SDG&E -
has adopted a firm principle to limit the size of its capztal
budget to reduce costly external financing. SDG&E has very lxttle
Llexibility to lower capital expendztu_es »ecause of its commitment
o the San Onofre Nuclear Project and the need to provide hookups
for new customers. , ‘

21. Special ratemalcing treatment for the Heber project,is
consistent with SDG&E policy to upgrade its financial condltlon-

22. Spec;al ratemaking treatment in the form of RD&D expense
reataent for Heber project expcnses.dur;ag the construction and
demonstration phase is reasonable under the circumstances. Suck
unusual ratemaking treatment will “ot constztute a precedent fcr
similar treatment in the future. | |

+23. Since the demonstratioa plant is an RD&D facility,

there are risks of project failure- The isks include a &/// -
failure of the geothermal f£ield to produce adéquate and sufficien=
geothermal heat, failure of the plant to perform Teliably, and
failure of the plant to operate economl ically. ‘ .

2L. It may be necessary for\zhe Projecy participants to assuae
some liability to the heat suppliers Tor failure of the plant to
operate. Any lisbility must be minimized and, if incurred, should
be assigrned 40 participants in proportion to their levels of
participation. This liability could ve as much as-$30;hillibn.

25. Since such liability is directly related to SDGEE's
pussuit of the project, any reasonably incurred cost 15 a prope_
RD&D exuezse which should be recover ed throvgh rates.
i

For such
lity to be recove*able through rates, SDG&E would be required

to demon;trate that it has achieved The best contract reasonably
‘attainable with its high supplier, that any liability incurred was
Teasonavle, and that it Eadfpursued‘all_reasonable means. of
minimizing such liability. ' ' '

~43-
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26. Any electric power generated by the Heber plant would be
allocated to the participant owners in accordance with their
respective ownership interests in the plant. Any revenues from“
sales by SDG&E will be credited back to offset project costs.

27. Reasonable expenditures, incluaing the construction and
demonstration costs of the progect should be treated as RD&D
expense for ratemaking purposes.

28. RD&D expense tremtment will not have szgnzflcant impact
on the overall cost of tpe project to the ratepayer-

'29. The Commission's Decision No. 90405, in SDG&E's last
general rate case, allowed“approximately S5 million for RD&D expenses.

30. It would be apptepriate to permit SDGSE to reorder the
priorities among its various RD&D projects”authorized*in Decision
No. 90405 and to redirect revenue sufficient to offget Heber,project
expenditures for 1979 and 1980. An amount up to $2 million per
year would appear sufficient to‘cover‘anticipated ekpenditﬁre#ffor
those years. | o .

3l. SDG&E shou’d be authorlzed to establzsh a Heber project
balancing account, effect;ve January 1, 1981, to record project
expenditures on and after that date. Such an- account will protect
the ratepayer by ensurzng that authorized funds are spent on the
project and will allow full reimbursement to the company for
expenditures made.

32. Commencing January 1, 1981 and annually thereafter the
Commission may, upon application or advice letter lezng, authorize
rates which will allow the receipt of revenues: (1) to‘cover
anticipated reasonable costs for the year; and (2) to reflect the
balance in the Heber project balancing account at that time. I£ .
such a request is part of a pending general rate case, the Commission
may issue an interim decision therein cancerning this matter, or may
permit the filing of ‘an advice letter as of January 1 of each year.
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33. -In the event that the project becomes commercially
viable, it is expected that DOE will seek %o recover some portic
I its capital contributions. Any return of DOE *s capltal

contribution to the Heber project by SDG&E should not exceed |
SDGEE's prooortzona e share of DOE's historical cost less x

»

depr eczat*on. . .

34 SDG&u,may have an addztxonal income tax expense esuxmaved
at $3 million due to capitalizaing Heber ulant construction ¢osts for
income tax purposes. This is a complex matser and the record was
not sufficiently developed %o support an informed decision. This
matter showld be resolved in SDGEE's next gemeral rate case, and
such tax expense skall zot be recovered pending such resolution. )

' 35. SDG&E should minimize its share of risks, expenses, and
potential Liabilizy by actively seeking participation of all ‘
nterested parties, including but not limived to those parties
whlch,“ave already iandicaved subport- SDGEE should be required to

furnish moathly reports %o the Commission Staff on the status of
efferts o obtain additonal participation.

36. SDGEE should negotiate all contracts related to the
project in oxder to mi aimize its expenses, risks, aad potential
liabilizy so as %o Iimit its total financial exposure. SDGAE should
Ye required to furnish to the Coamission staff copies of all
contracts between SDGEE and DOE, Chevron Resources, Inc., and
other participaants in order for the Codmiss‘on to review the
reasonableness of SDGEE's financial exaosnre created theredy.




Conclusions of Law |
1. The Heber Geothermal Project is an R0&D project.
2. Inasmuch as the Commission staff did not have an
opportunity to review the reasonablemess of the construction
and demounstration budgets submitted by SDG&E in its proposal
to DOE, and fpaswuch as the Commission does not have the
opportunity to review the SDG&E-Chevron contract at this
time, SDG&E's costs designated in SDG&E's proposal to DOE.
. Should be comsidered maximum but not necessarily reasonsable
ratemaking costs. Accordingly, SDGSE must Justify all costs
for reasonableness regardless of the amounts contained in -
the DOE proposal, ‘and any amounts. which exceed those. conca:.ned
in the DOE proposal must be justified by a st:rong compell:f.ng
showing
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3. It is reasonadle to allow expense-type ratemaking treatments
£ the Heber project, limited to a five-year cons%ruction‘and

two-year demonstration period. Such r aking treatzent is |
uwnusual, and does not hereby set 2 “atemaklng,precedenz decerminacivev/
for any other project By SDG&E or any other utility. '

L. Reasonadbly incurred liability <o the reservoir operator ’
is a proper expease Ior rate relief, but shoulc bde the subject
of further hearings at the time.such‘expénse is incurred.

5. It is reasonable to limit SDG&E to a dollar-for—dollar
recovery in rates for ¢onstructiorn and cdemonst rationvexpenses«in—
curred. '

6. The cost of purchasing the geo thernal brine may de broper
RD&D expense for the demonstration phase’ of the oroaect. Therefore,
the cost of the brine should be recoverable through rates npon a
showang of the reasonadleness o*‘:‘e'purchase contracts and the
charges contained therein without regard to the outcome of OII 56
regarding ECAC matters. ) v ' I

7. Since the record in this proceeding was not fully
developed on possible income tax expenditures dy SDG&E due. to
the Heber project, this issue should be resoived in SDG&, s nex*
general rate case.

8. 32ecause SDGXE's proposal to uOu is subgect o approva_
by the Commission and the Dou.must decxde on a suzvable plant

sitve early in 1980, this order shonld be zmade ef ectzve on the
date sxgnature. : : S
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QRDER
IT IS ORDERED that: ‘ _

1. San Diego Gas & Electric Company CSbG&E) is authorized
to treat as reseaxch, development, and demonstration (RD&D) expense
its share of the construction and demonstration costs of the Heber ~ ‘
project, including its share of the costs associated with purchasing
brine for the project during the demonstration period.

2. SDGGE must justify all costs for reasonableness regardless
of the amounts contained ia its Department of Energy (DOE) propesal.

3. SDG&E must justify with a strong compellzng showing all ’
amounts which exceed the est;mates shown in *he DOE proposal totalzﬁg
$37.6 million for its share. :

4. ComnmencingJanuary 1, 1981, and , annually thereafter, SDG&E
is authorized to file an application or advice letter to obtain
rates which would allow the receipt of revenues %o cover reasonable
project costs during the current vear. If such request is part of
a pending general rate case, the Corxmission may consider issuing an
interinm decision regarding that matter as of Januvary 1 of each veax.

5. SDG&E is authorized to offset Heber project'expeﬁditures
for the years 1979 and 1980 in an amount up to $2 million pex yea*
by redxrectzng revenue being received for RD&D expenses authorxzed
in Decision No. 90405.

6. To account for project expeﬁdztnres ané revenuves received
during each calendar year, SDG&E is uthorized to establish a Heber
project balancing account, commencing Janvary L, 198l1.

7. In view of the recognized risks inherent in this project,
SDG&E is authorized to recover, throqgh rates, any reasonably
incurred liability due to project failure, including any liability
to the geothermal hea® suppliers. Such expenditures will be the
subject of a public hearing and SDG&E will de reéhi:ed to show it
took all reasomable steps to reduce liability.

*

L8~
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8. SDG&E shall furnish copies to staff of all contracts
between. SDCG&E and DOZ, Chevron Resources Company,, and all
participants, as soon 3s such contracts are negotiated.

9. SDGEE shall furnish semiannual reports to the staff which
detail aad Justify actual and estimated expenditufes, and deseribe y//
progress made. o o : |

10. Iz addition, SDG&E shall furnish monthly reports to
the Commission staff on the status of efforts to obtain additional
participation in the Feber p“oject uatil further motice.

1l. In the event that SDGEE has failed to negotiate partici-
pation coztracts with DOE, Chevron Resources Company, or othexr
participants within six momths from the effective date of this
order, SDGEZ sha 1 be reguired o show cause why it shou_d proceed
fSurther. :

12. SDGEE and the Cozmission staff are dz*ected to-address
the income tax expense consequences resulting from this progecv
in SDXE's next general rate proceeding.to insure the utilisy

will not recover more than dollar for doilar for the RD&D
PrOJecu authorized herein. L o

The effective date of this order is the date hereof.
Dated JAN 29 1980 -, at San Francisco, California




