
NOTICE CONCERNING COPYRIGHT 
RESTRICTIONS 

 
This document may contain copyrighted materials. These materials have 
been made available for use in research, teaching, and private study, but 
may not be used for any commercial purpose. Users may not otherwise 
copy, reproduce, retransmit, distribute, publish, commercially exploit or 
otherwise transfer any material. 

 
The copyright law of the United States (Title 17, United States Code) 
governs the making of photocopies or other reproductions of copyrighted 
material. 

 
Under certain conditions specified in the law, libraries and archives are 
authorized to furnish a photocopy or other reproduction. One of these 
specific conditions is that the photocopy or reproduction is not to be "used 
for any purpose other than private study, scholarship, or research." If a 
user makes a request for, or later uses, a photocopy or reproduction for 
purposes in excess of "fair use," that user may be liable for copyright 
infringement.

 
This institution reserves the right to refuse to accept a copying order if, in 
its judgment, fulfillment of the order would involve violation of copyright 
law.

 



GeothemaZ Resources Cou&Z, TRANSACTIONS Vo 2. 4, September 1980 

THE ROLE OF GAS AND ELECTRIC UTILITIES 
I N  DIRECT APPLICATIONS OF GEOTHERMAL ENERGY 

Diana Kinq 

Earl  Warren Legal I n s t i t u t e  
University of California 

2941 Telegraph Ave., Su i t e  B 
Berkeley, California 94705 

ABSTRACT 

The establishment of geothermal d i s t r ibu t ion  
systems may be an e s s e n t i a l  next s t ep  in the  de- 
velopment of d i r ec t  appl ica t ions  of geothermal en- 
ergy. 
w i l l  play a major pa r t  i n  geothermal d is t r ibu t ion .  
This paper r epor t s  t h e  r e s u l t s  of a study which 
surveyed gas and e l e c t r i c  u t i l i t i e s  on t h e i r  pro- 
bable r o l e  i n  d i r ec t  heat applications.  

One poss ib i l i t y  is  t h a t  ex is t ing  u t i l i t i e s  

Among t h e  major f ind ings  of t h i s  survey is 
that most l a rge  uti l i t ies have l i t t l e  in t e re s t  i n  
d i r ec t  applications,  primarily because they do not  
presently see a poten t ia l  f o r  geothermal opera- 
t i ons  on a scale that is  l a r g e  enough t o  be a t -  
t r a c t i v e  t o  them as a new business opportunity .or 
t o  s ign i f i can t ly  improve t h e  e f f ic iency  of t h e i r  
ex is t ing  systems. The smaller u t i l i t i e s ,  and par- 
t i c u l a r l y  municipal u t i l i t i e s ,  i n  cont ras t  have a 
more ac t ive  interest in developing loca l  geother- 
m a l  resources and are not deterred by the  prospect 
of r e l a t ive ly  small-scale projects.  

INTRODUCTION 

Increasing in t e re s t  in geothermal d i r ec t  heat 
po ten t i a l  brings t o  t h e  foref ront  questions of how 
resources fo r  d i r ec t  uses w i l l  be developed and 
supplied. Some appl ica t ions  w i l l  occur a t  a s ing le  
si te and involve a s ing le  user'. Other uses w i l l  in 
a l l  l ikelihood depend upon t h e  a v a i l a b i l i t y  of geo- 
thermal heat supplied t o  multiple users through 
some type of d i s t r ibu t ion  system. 
on the  po ten t i a l  fo r  geothermal development and 
u t i l i z a t i o n  by firms i n  severa l  indus t r ies  indi- 
ca t e  t h a t  few firms are in te res ted  i n  developing 
geothermal resources f o r  t h e i r  own use but t ha t  -al- 
most a l l  would consider using geothermal energy i f  
they could hook up t o  a d i s t r ibu t ion  system a s  they 
do now f o r  o ther  types of energy (Bressler et a l ,  
1980). What kinds of e n t i t i e s  might undertake t o  
set up and operate such d i s t r ibu t ion  systems then 
becomes an important area of inquiry. 

Recent s tud ies  

It has been commonly assumed that ex is t ing  
u t i l i t i e s  w i l l  play a cen t r a l  r o l e  in geothermal 
d is t r ibu t ion .  U n t i l  r ecent ly ,  however, t h e  u t i l i -  
ties' own views on t h i s  subject had not been sys- 
tematically examined. 
r e s u l t s  of a survey of u t i l i t i e s  on t h e i r  r o l e  I n  
geothermal d i r e c t  applications.  

This paper summarizes t h e  

It is based on 

in-depth interviews with 34 u t i l i t i e s ,  including 
most of t h e  major gas and e l e c t r i c  companies and 
representa t ive  smaller p r iva t e  and publicly-owned 
u t i l i t i e s  serving the  western geothermal areas.  

UTILITY SYSTEM CONSIDERATIONS 

One bas is  f o r  t he  be l ie f  t h a t  u t i l i t i e s  w i l l  
be motivated t o  undertake geothermal d i s t r ibu t ion  
is t h e  assumption that such pro jec ts  w i l l  r e l i e v e  
demand pressures on t h e i r  gas and electric systems 
o r  w i l l  defer t h e  need f o r  expensive new power 
generation capacity. 
t ha t  t h i s  assumption does not accurately r e f l e c t  
current u t i l i t y  perceptions. 

The survey responses show 

The grea tes t  system pressures are being exper- 
ienced by electric u t i l i t i e s ,  whose need f o r  gen- 
e ra t ing  capacity is determined by t h e  highest le- 
v e l  of da i ly  and seasonal e l e c t r i c i t y  demand. In- 
creasing cos ts ,  more s t r ingent  regulation and pub- 
l i c  opposit ion have made it d i f f i c u l t  f o r  u t i l i -  
t ies t o  meet r i s i n g  peak demand by constructing 
new power plants.  In  most western states where 
gas i s  t h e  primary f u e l  f o r  space heating, peak 
demand f o r  e l e c t r i c i t y  is  on summer afternoons. 
The use of geothermal for 'win ter  space heating 
would not a f f e c t  t h i s  peak o r  t h e  need f o r  new 
generating capacity t o  m e e t  it. On t he  o ther  hand, 
t h e  use  of geothermal f o r  space cooling would im- 
pact peak e l e c t r i c i t y  demand. 
they do not foresee  cost-effective geothermal 
space cooling as a near-term prospect, u t i l i t i e s  
in  t h i s  region do not view d i r e c t  uses as an ans- 
wer t o  t h e i r  e l e c t r i c  system pressures. 

However, because 

The demand p ic ture  d i f f e r s  i n  t h e  Northwest. 
Washington and Oregon e l e c t r i c  u t i l i t i e s  have win- 
ter  peaks, l a rge ly  due t o  electric space heating 
demand. In  these  s t a t e s  geothermal use  f o r  space 
heating would reduce peak demand. Nevertheless, 
these u t i l i t i e s  are no more in te res ted  than 
those in o ther  regions. They do not look t o  geo- 
thermal t o  r e l i eve  system pressures because most 
doubt t h a t  d i r e c t  applications w i l l  ever be l a rge  
enough t o  have a s ign i f i can t  impact on t h e i r  power 
generation capacity requirements. 

The gas u t i l i t i e s  surveyed generally view geo- 
thermal as d i r e c t  competition t o  gas sales with no 
o f f s e t t i n g  system benefits .  
ienced supply shortages during t h e  past  decade, 

Although many exper- 
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most gas systems now have ample supplies. 
they are facing reduced markets caused by sharply 
r i s i n g  pr ices ,  conservation and t h e  l o s s  of indus- 
t r ia l  customers. Geothermal d i r ec t  uses might 
therefore  i n t e r e s t  than i f  they appeared t o  o f f e r  
a means of re ta in ing  o r  regaining t h e  business of 
l a rge  indus t r i a l  energy users  who are converting 
from gas t o  o ther  fuels.  
cannot be regained, where a geothermal resource is 
iden t i f i ed  l o c a l  gas u t i l i t i e s  may be forced t o  
chose between undertaking geothermal d i s t r ibu t ion  
o r  los ing  addi t iona l  gas markets t o  o thers  who 
w i l l  explo i t  t he  resource. 

However, 

Even where customers 

Another assumption has been that e l e c t r i c  
u t i l i t i e s  involved in geothermal power generation 
w i l l  be in te res ted  i n  developing downstream d i r ec t  
uses f o r  spent power plant f lu ids .  This interest 
w a s  confirmed. Most of t h e  u t i l i t i e s  are enthu- 
siastic i n  pr inc ip le  about downstream uses as a 
way t o  improve t h e  economics of geothermal power 
production. However, a number of po ten t i a l  pro- 
blems ra i sed  by u t i l i t i e s  may i n  a c t u a l i t y  l i m i t  
t h e  ea r ly  development of downstream uses. One is 
t he  remote loca t ion  of many of t he  electric-qual-  
i t y  resources. 
indus t r ies  w i l l  be wi l l ing  t o  move t o  take  advan- 
tage  of t h i s  energy source, o ther  ind ica t ions  are 
t h a t  re loca t ion  t o  remote areas i s  f a i r l y  unlikely. 
The s tudies  re fer red  t o  above conclude that very 
few firms w i l l  r e loca te  t o  take  advantage of t h e  
a v a i l a b i l i t y  of geothermal energy, and t h a t  t h e  
s i t i n g  of new plan ts  w i l l  be based much more 
strongly on access t o  r a w  materials, markets, la- 
bor and t ranspor ta t ion  than on pa r t i cu la r  energy 
sources (Bressler et al., 1980). 

Although the  u t i l i t i e s  hope that 

Another problem is t h a t  power plant engineer- 
ing considerations may d i c t a t e  that no usable heat 
w i l l  remain f o r  o ther  uses. 
u t i l i t i e s  be l ieve  t h a t  downstream uses  should not 
be developed u n t i l  t he  recharge requirements of the 
power plant reservoi r  have been f u l l y  determined. 
In addition, t he re  is uncertainty about whether t h e  
u t i l i t y  which is generating power w i l l  control t h e  
spent f lu ids ,  o r  whether they w i l l  remain t h e  pro- 
per ty  of t h e  resource producer. 

I n  any case, many 

RESOURCE DEVELOPMENT 

Most privately-owned u t i l i t i e s  are unlikely t o  

They consider 
play an important r o l e  i n  resource development f o r  
geothermal d i r e c t  heat applications.  
high-risk investments i n  basic exploration t o  be 
inappropriate,  s ince  regulatory commissions would 
not allow t h e  cos ts  t o  be passed on t o  t h e  rate- 
payers, and u t i l i t y  shareholders are t r a d i t i o n a l l y  
in t e re s t ed  only in very sa fe  investments. 

Some of the companies which have i n  t h e  pas t  
invested i n  exploration f o r  e lec t r ic -qua l i ty  geo- 
thermal resources have since withdrawn from re- 
source development because of t h e  high r i sks .  
now contemplate building power p l an t s  only where a 
resource has been proved by others.  
hand, Pac i f i c  Gas & Electric, which has been the  
pioneer i n  geothermal power production but has not 
previously par t ic ipa ted  in resource development, 

They 

On t h e  o ther  

has now decided t o  explore f o r  geothermal re- 
sources outs ide  of The Geysers. 
though some electric u t i l i t i e s  are wi l l ing  t o  
pa r t i c ipa t e  i n  exploration f o r  resources su i t ab le  
f o r  t h e i r  bas ic  business of power generation, few 
would consider taking these  kinds of r i s k s  f o r  
d i r ec t  appl ica t ions .  
ience i n  exploration and development of na tura l  
gas resources, appear somewhat more wi l l ing  i n  
pr inc ip le  t o  consider resource development f o r  
d i r ec t  uses. 

Nevertheless, 

Gas companies, with exper- 

However, only one among the  investor-owned 
u t i l i t i e s  surveyed reported tha t  it would i n i t i -  
ate and car ry  out geothermal exploration on its 
own. This was Northwest Natural.Gas, which f o r  
some years has  been ac t ive ly  seeking a resource 
on M t .  Hood t o  serve a planned l a r g e  indus t r i a l  
heat system i n  Portland, Oregon. The o thers  would 
most l i k e l y  p a r t i c i p a t e  i n  geothermal resource de- 
velopment, i f  a t  a l l ,  only i n  j o i n t  ventures i n i -  
t i a t e d  by resource companies which would carry a 
major par t  of t h e  r i s k  and the  financing. 

Some companies that would not ac t ive ly  ex- 
plore f o r  geothermal f o r  d i r ec t  uses might still  
invest  i n  f i e l d  development of a known resource. 
One reported t h a t  it might develop a hot water 
resource discovered during its exploration f o r  o i l  
and gas. Similarly,  electric companies tha t  are 
seeking e lec t r ic -qua l i ty  geothermal resources 
might consider developing a low-temperature re- 
source that is discovered during t h e  course of 
t h e i r  exploration. 
loca t ions  of most of t he  d r i l l i n g ,  t h i s  is  un- 
l i k e l y  t o  lead  t o  s ign i f i can t  development f o r  d i -  
r ec t  applications.  In  addition, much of t he  ex- 
p lora t ion  f o r  e lec t r ic -qua l i ty  resources is out- 
s ide  t h e  u t i l i t y  se rv ice  areas; most u t i l i t i e s  
are not i n t e re s t ed  i n  developing resources f o r  
d i r e c t  appl ica t ions  outs ide  t h e i r  se rv ice  a reas  
(even though they might consider developing down- 
stream uses f o r  t h e  spent f l u i d s  of power p l an t s  
located outs ide  of t h e i r  t e r r i t o r i e s ) .  Even in- 
s i d e  its service area, a u t i l i t y  might prefer  t o  
encourage po ten t i a l  users  t o  develop t h e  resource 
r a the r  than t o  develop t h e  f i e l d  i t s e l f  f o r  d i r e c t  
applications.  

However, because of the  remote 

The publicly-owned u t i l i t i e s  surveyed had a 
more pos i t i ve  a t t i t u d e  toward pa r t i c ipa t ion  in 
geothermal resource development, but only where 
a loca l  resource has  been c l ea r ly  iden t i f i ed  on 
t h e  bas i s  of pas t  exploratory work. None expected 
t o  go f a r  ou ts ide  its serv ice  a rea  o r  t o  seek new 
resources. The public d i s t r i c t s  and municipal 
u t i l i t i e s  were a l s o  more wi l l ing  than t h e  p r iva t e  
companies t o  consider ac t ing  alone i n  resource 
development. While some would look f o r  develop- 
ment par tners  among o ther  public e n t i t i e s  o r  po- 
t e n t i a l  users ,  only a few would l i m i t  t h e i r  par- 
t i c ipa t ion  t o  j o i n t  ventures with resource com- 
panies (and many of t he  municipal u t i l i t i e s  would 
reject such an arrangement). 

However, development financing may be a con- 
straint f o r  these  public u t i l i t i e s .  
supported bond financing may not be f eas ib l e ,  

Normal tax- 
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given present cons t i t u t iona l  and p o l i t i c a l  l i m i -  
t a t ions .  Many u t i l i t i e s  a l so  have t h e  au thor i ty  
t o  i ssue  revenue bonds, but it is questionable 
whether t he re  would be a market f o r  revenue bonds 
issued t o  finance t h e  resource development aspects 
of a geothermal d i s t r ibu t ion  project.  

DISTRIBUTION 

In  cont ras t  t o  their hes i ta t ion  t o  pa r t i c i -  
pa te  i n  resource development, almost a l l  of t h e  
u t i l i t i e s  surveyed would be wi l l ing  t o  consider 
becoming retail  d i s t r i b u t o r s  of geothermal heat 
i f  an independent resource producer could supply 
hot water near a populated sec t ion  of t h e  u t i l i t y  
se rv ice  area. A l l  u t i l i t i e s  see t h e i r  experience 
and f a c i l i t i e s  f o r  de l iver ing  energy, b i l l i n g  and 
servicing customers and operating under regulation 
as relevant.  They point out t ha t  gas companies i n  
addit  ion have use fu l  technica l  exper t i se  r e l a t i n g  
t o  underground p ipe l ines ,  a s  do a number of u t i l -  
i ties which operate steam or  hot water systems 
serving downtown areas o r  l a rge  building corn- 
plexes. 

For privately-owned u t i l i t i e s ,  a geothermal 
d i s t r ibu t ion  proposal would be evaluated a s  a new 
business venture. 
such a proposal attractive only i f  they could see 
the  prospect of l a rge  geothermal operations, on a 
scale t h a t  f i ts  t h e  size and centralized manage- 
ment perspectives of t h e  company as a whole. 
These companies are unl ike ly  t o  undertake a small 
d i s t r ibu t ion  pro jec t  , no matter how cost e f f ec t ive  
it might appear a s  a separa te  venture, unless they 
have f i r s t  made a company-wide decision t o  en ter  
t h e  f i e l d  of geothermal d i r ec t  appl ica t ions  on a 
l a rge  scale.  

Most l a rge  companies would fincl 

Smaller u t i l i t i e s ,  both pr iva te ly  and public- 
ly-owned, would generally be wi l l ing  t o  consider 
any proposal without regard t o  questions of over- 
a l l  sca le ,  and could undertake even.smal1 loca l  
proj e c t  s i f  they appeared cost-effective. 

Financial evaluation of a d i r ec t  heat pro jec t  
would a l so  d i f f e r  between pr iva te ly  and publicly- 
owned u t i l i t i e s .  Most investor-owned u t i l i t i e s  
would f ind  a geothermal pro jec t  attractive only i f  
it could be expected t o  earn a higher re turn  than 
conventional u t i l i t y  investments. 
because they need an incentive t o  undertake a new 
l i n e  of business and because they an t i c ipa t e  ser- 
ious operational problems and r i s k s  i n  working 
with geothermal. However, t h e  a b i l i t y  t o  earn 
such a premium may be l imited.  Utilities gener- 
a l l y  expect t h a t  geothermal d i s t r ibu t ion  w i l l  be 
subject t o  public u t i l i t y  regulation; some believe 
that t h e i r  state u t i l i t y  commissions may not re- 
cognize t h e  need f o r  a higher re turn  on geothermal 
investments and may restrict t h e  re turn  on u t i l i -  
t y  operated geothermal systems t o  t h e  rate allowed 
on u t i l i t y  :gas and electric f a c i l i t i e s .  

This is both 

a subs t an t i a l  re turn  t o  operating a t  break-even. 
Since municipal u t i l i t i e s  are departments of lo- 
cal government, evaluation and decisions on geo- 
thermal p ro jec t s  w i l l  be made on the  bas i s  of 
more than s t r i c t l y  business concerns. Many com- 
munities may be wi l l ing  t o  accept lower re turns  
on investment f o r  t h e  use of l oca l ,  a l t e r n a t i v e  
energy resources, o r  f o r  pro jec ts  t ha t  can a id  lo- 
cal economic development. 

SALES CONTRACTS 

When geothermal d i s t r ibu t ion  is  based on hot 
water supplied by an independent producer, t h e  
terms of t h e  sales contract  between the  producer 
and t h e  u t i l i t y  purchaser w i l l  be important. 
U t i l i t i e s  have d e f i n i t e  views on how t h i s  contract  
should be structured i n  several  important re- 
spects.  Most of t h e  investor-owned u t i l i t i e s  
would accept a purchase p r i ce  based on market V a l -  
ue  and pegged t o  t h e  p r i ce  of a l t e rna t ive  fue ls .  
Most of t h e  publicly-owned u t i l i t i e s  would strong- 
l y  prefer  a p r i ce  based on the  cos ts  of production 
which would not e sca l a t e  with the  pr ice  of OPEC 
o i l .  
a subs t an t i a l  " r i sk  rate of return" on the  pro- 
ducers 's  investment. 
t y  of p r i ce  is even more important than t h e  be- 
ginning leve l :  they would want a provision l i m -  
i t i n g  t h e  allowable p r i ce  esca la t ion  during t h e  
course of t h e  e n t i r e  contract .  

But they would expect t he  pr ice  t o  include 

For many u t i l i t i e s  cer ta in-  

Among o ther  contract  terms, almost a l l  u t i l i -  
t ies would accept a t ake  o r  pay provision under 
which they would guarantee a l eve l  of minimum pur- 
chases. Some would a l so  want the:contract  t o  con- 
t a i n  specif  i c  provisions f o r  exclusive dedication 
of t h e  resource o r  requiring the  producer t o  con- 
t i nue  exploration and development of t he  geother- 
m a l  f i e l d .  

The i s sue  r a i s ing  t h e  most concern among 
u t i l i t i e s  is t h e  r i s k  of premature reservoi r  de- 
p le t ion .  Some u t i l i t i e s  would requi re  t h e  pro- 
ducer t o  guarantee t h e  de l ivery  of f lu ids ,  a t  
least f o r  a ce r t a in  period of time, with l i a b i l i t y  
t o  reimburse t h e  u t i l i t y  f o r  any unrecovered in- 
vestment i f  t he  qua l i t y  o r  quantity of t h e  f l u i d s  
f a l l s  below t h e  contract  l eve ls .  Others see t h e  
p o s s i b i l i t y  of reservoi r  depletion a s  more of an 
"act of God," and would accept a par t  of t h e  r i sk .  
Most would pass on t h e  r i s k  t o  the  geothermal cus- 
tomers through rapid amortization of t he  u t i l i t y  
investment. A few u t i l i t i e s  expect t h a t  t h e  gov- 
ernment must bear t h e  r i s k  through reservoi r  in- 
surance o r  non-recourse loans i n  order t o  f a c i l i -  
tate geothermal development. 

Publicly-owned u t i l i t i e s ,  on t h e  o ther  hand, 
would tend t o  requi re  only that a d i r ec t  use pro- 
ject meet the  f i n a n c i a l  standards applied t o  o ther  
u t i l i t y  investments, which nay range from earning 
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