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The perspec t ive  o f  t h e  u t i l i t y  indus t ry ,  con- 
cern ing  geothermal energy, has  n o t  changed 
dramat ica l ly  during t h e  p a s t  year .  There have 
been minor changes, but mst w e r e  p o s i t i v e  and 
a l l  were small increments. This  is  somewhat 
s u r p r i s i n g  given t h e  dramatic down t u r n  i n  t h e  
f e d e r a l  research  and development program and 
de lays  encountered by t h r e e  o f  t h e  key pacing 
geothermal power p l a n t  p r o j e c t s .  
an unexpected s t r e n g t h  i n  t h e  indus t ry .  

Some o f  t h e  key i s s u e s  and changes i n  u t i l i t y  
i n d u s t r y  perspec t ive  are discussed here in ,  re- 
cognizing t h a t  a consensus of  opinion is  some- 
times slow t o  form and t h a t  most measures o f  
perspec t ive  are i n d i r e c t  and no t  very accurate. 

I t  i n d i c a t e s  

Strong I n t e r e s t  Continues U t i l i t y  i n t e r e s t  i n  
geothermal energy has  never been g r e a t e r .  
Evidence o f  t h i s  i n t e r e s t  i s  manifest  i n  
modest increases  i n  t h e  u t i l i t i e s  estimates 
o f  f u t u r e  generat ing capac i ty ,  roughly 1 0  per-  
c e n t  l a s t  year .  
f ind ing  a n  adequate steam supply f o r  t h e  50 Mwe 
power p l a n t  a t  B a c a ,  t h e  necess i ty  t o  s h u t  down 
t h e  E a s t  Mesa binary p l a n t  f o r  modif icat ion,  
and t h e  negat ive report by t h e  Cal i fo rn ia  
Public U t i l i t i e s  Commission on t h e  H e b e r  f l a s h  
p l a n t  were d i sappoin t ing  o f  course but  appar-  
e n t l y  have n o t  diminished i n t e r e s t .  These 
events  simply tend t o  confirm t h e  view of  some 
t h a t  n o t  a l l  i s s u e s  have been resolved and 
suggest  t h a t  s t r o n g  cont inuing commitments w i l l  
be necessary . fo r  t h e  commercialization o f  geo- 
thermal resources. Most o f  t h e  geothermal 
u t i l i t i e s  are w i l l i n g  t o  cons ider  such commit- 
ments. 

The problems assoc ia ted  with 

Value vs  Pr ice  One o f  t h e  key i s s u e s  i s  s t i l l  
t h e  cost o f  geothermal p o w e r .  While t h e  c o s t  
o f  geothermal h e a t  i s  usua l ly  c a l c u l a t e d  by 
accountants  and economists and t h e  p r i c e  es- 
t a b l i s h e d  by negot ia t ion ,  both are based on 
r e s e r v o i r  performance data developed by t h e  
reservoir engineer .  
have s u f f i c i e n t  information o r  knowledge about  
t h e  reservoir t o  calculate t h e  c o s t  o f  produc- 
ing  geothermal energy and must prepare f o r  
p r i c e  bargaining based on i t s  value t o  t h e  
company. The value may n o t  be t h e  same f o r  
d i f f e r e n t  companies. 

Most u t i l i t i e s  do n o t  

Di f fe ren t  geothermal f l u i d s  may have d i f f e r e n t  
temperatures and en tha lp ies ,  and do no t  a l l  
have t h e  same i n t r i n s i c  value.  A f i r s t  o rder  
estimate of t h e  value of a p a r t i c u l a r  geother-  
mal h e a t  source from t h e  u t i l i t y  perspec t ive  
can be e s t a b l i s h e d  by comparing conversion 
e f f i c i e n c i e s .  Geothermal energy must be con- 
ver ted  t o  e l e c t r i c i t y  a t  temperatures s i g n i f i -  
c a n t l y  lower than f o r  f o s s i l  and nuclear  f u e l s ,  
the re fore ,  t h e  conversion e f f i c i e n c y  i s  lower, , 

t h e  h e a t  rate higher .  For example, t h e  H e b e r  
b inary p l a n t  i s  expected t o  have a n  o v e r a l l  
thermal e f f i c i e n c y  of  about  1 2  percen t  while a 
conventional f o s s i l  p l a n t  would be around 
36 percen t ,  or  poss ib ly  h igher .  Therefore, a 
H e b e r  BTU i s  worth only one- third t h a t  of  a 
f o s s i l  BTU i n  t h a t  area f o r  power generat ion.  
This  concept can be f u r t h e r  r e f i n e d  by includ-  
ing  second order  f a c t o r s  f o r  such th ings  as 
d i f f e r e n c e s  i n  inheren t  a v a i l a b i l i t y  f a c t o r s  
f o r  d i f f e r e n t  p o w e r  p l a n t  types,  c a p i t a l  cost, 
opera t ions  and maintenance c o s t s ,  e tc .  The 
a l t e r n a t e  energy source might range from 
"avoided c o s t , "  t o  dominant energy source or 
a mix o f  a l l  energy sources,  depending on t h e  
needs of  t h e  u t i l i t y ,  t o  e s t a b l i s h  an equiva- 
l e n t  value for  geothermal energy. The value 
t h u s  e s t a b l i s h e d  can then be used as t h e  basis 
f o r  negot ia t ing  p r i c e .  

R e l i a b i l i t y  of  Energy Supply Perhaps t h e  most 
f requent ly  c i t e d  concern r e l a t e s  t o  t h e  relia- 
b i l i t y  and longevi ty  of  new reservoirs. 
has  been a p e r s i s t e n t  i s s u e  and e f f o r t s  t o  re- 
so lve  it have been s l o w .  EPRI with t h e  he lp  
o f  Stanford has been t r y i n g  t o  p a r t i a l l y  over- 
come t h i s  problem by developing a u t i l i t y  
o r i e n t e d  r e s e r v o i r  assessment manual. The idea  
i s  t o  make t h e  u t i l i t i e s  more comfortable with 
t h e  sub jec t  matter and increase  t h e i r  capabi l-  
i t y  i n  t h i s  area. The problem with most of t h e  
e x i s t i n g  l i t e r a t u r e  i s  that it i s  not  t u t o r i a l  
and i s  n o t  geared t o  u t i l i t y  needs. 

The u t i l i t y  has  a v i t a l  i n t e r e s t  i n  t h e  i tera-  
t ive pa th  t h a t  combines t h e  various t e c h n i c a l  
d i s c i p l i n e s  and d iagnos t ic  a c t i v i t i e s  designed 
t o  assess t h e  value of s p e c i f i c  geothermal 
energy depos i t s .  I n  a l o g i c a l  sequence of  de- 
c i s i o n s ,  t h e  u t i l i t y  contemplating a geothermal 
p r o j e c t  must be a b l e  t o  assess t h e  p r o b a b i l i t y  

This 
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o f  success of  t h e  p r o j e c t .  
termine whether t h e  p r o j e c t  i s  a sound business 
venture and a l l o c a t e  some l e v e l  of  importance 
t o  t h e  p r o j e c t  wi thin  t h e  company. To accom- 
p l i s h  t h e s e  e f f o r t s ,  c l o s e  i n t e r a c t i o n  between 
t h e  u t i l i t y  counterpar t  and t h e  r e s e r v o i r  
engineer ing a c t i v i t y  i s  e s s e n t i a l .  Physical  
and thermal models of t h e  r e s e r v o i r  toge ther  
with r e s e r v o i r  capac i ty  and sus ta inab le  pro- 
duct ion rates a r e  key sets of information need- 
ed t o  convey confidence t h a t  a p r o j e c t  can be 
success fu l .  
energy supply are d i f f i c u l t  t o  develop bu t  may 
be i n f e r r e d  i n  a crude way from r e s e r v o i r  d a t a  
on producing p o t e n t i a l .  

P l a n t  Type and Size Once a r e s e r v o i r  has been 
shown t o  be i n t e r e s t i n g  enough f o r  a power 
p l a n t  p r o j e c t ,  f e a s i b i l i t y  s t u d i e s  w i l l  follow. 
During t h i s  phase, t h e  q u a l i t y  of  t h e  energy 
is  t h e  next most important s e t  of  information. 
Information about temperature,  enthalpy,  pre-  
sure  and well  production r a t e s  a r e  necessary 
t o  a l low t h e  u t i l i t y  t o  determine t h e  type and 
s i z e  of p l a n t  t o  be b u i l t .  
not  a quescion of  s e l e c t i n g  a power p l a n t  type, 
but  matching the type with t h e  thermodynamic 
c h a r a c t e r i s t i c s  of t h e  geothermal f l u i d  f o r  
optimum busbar c o s t  and resource u t i l i z a t i o n .  

The u t i l i t y  pe r spec t ive  on power p l a n t  s i z e  
has changed somewhat dur ing t h e  past year .  
While most u t i l i t i e s  s t i l l  p r e f e r  50 MWe p l a n t s ,  
o r  l a r g e r ,  f o r  commercial use,  some have an 
i n t e r e s t  i n  small p l a n t s  down t o  one N e  and 
most a r e  now i n t e r e s t e d  i n  smal le r  p l a n t s  from 
one MWe t o  20 MWe as t h e  f i r s t  u n i t  on each 
new f i e l d .  A s t rong  i n t e r e s t  i n  wellhead 
u n i t s  has a l s o  emerged, as a means of achiev-  
ing  e a r l y  involvement i n  f i e l d  development, 
a s sess ing  r e s e r v o i r  p o t e n t i a l ,  and developing 
design c r i t e r i a  f o r  l a r g e r  p l a n t s  t o  follow. 
Wellhead u n i t s  can a l s o  be use fu l  i n  assess ing  

It  must a l s o  de- 

Estimates o f  t h e  r e l i a b i l i t y  of  

Generally it i s  

t h e  economics of d i s t r i b u t e d  systems compared 
t o  c e n t r a l  p l a n t s .  I n t e r e s t  i n  t h i s  concept 
s t e m s  from speculat ion t h a t  t h e  economics of 
quan t i ty  might outweigh economics of sca le  f o r  
some geothermal systems. Also small u n i t s  a r e  
more e a s i l y  recycled i n  t h e  event  of r e s e r v o i r  
o r  wel l  f a i l u r e .  This a spec t  may be a t t r a c t i v e  
where t h e  producing p o t e n t i a l  of the  r e s e r v o i r  
has  not  ye t  been proven. 

Accurate and complete geothermal f l u i d  chemis- 
t r y  i s  e s s e n t i a l  f o r  developing requirements 
f o r  s c a l e  and corrosion c o n t r o l ,  and a l s o  re-  
requirements f o r  environmental con t ro l  systems 
and design c r i t e r i a  f o r  these  systems. 

Other I s sues  The concern f o r  t h e  r e l i a b i l i t y  
of long term energy supply i s  one of t h e  main 
i s sues ,  a s  noted, and busbar energy c o s t  runs 
a c l o s e  second. Other i s s u e s  of high p r i o r i t y  
with t h e  u t i l i t i e s  include c a p i t a l  a v a i l a b i l-  
i t y ,  land use,  and fu tu re  p o t e n t i a l  of t h e  
resource. While l i c e n s i n g  can be a d i f f i c u l t  
i s sue ,  environmental p ro tec t ion  is  thought t o  
be p r a c t i c a l  s ince  t h e  t h r e a t  t o  t h e  environ- 
ment i s  low and present  environmental con t ro l  
technology appears t o  be capable of meeting 
most e x i s t i n g  s tandards .  I s sues  t h a t  a r i s e  
l a t e r  i n  t h e  p r o j e c t  include p lan t  type,  p l a n t  
s i z e ,  cool ing water a v a i l a b i l i t y  and sca l ing  
and corrosion.  EPRI’s Geothermal Program i s  
attempting t o  address  a number of  t h e s e  i s sues ,  
as a p a r t  of  i ts  c u r r e n t  research and develop- 
ment p lan .  

Conclusion While t h e  c a p a b i l i t y  of t h e  u t i l i -  
t i e s  is  s t i l l  d e f i c i e n t  i n  t h e  a r e a  of geo- 
thermal r e s e r v o i r  assessment,  i n t e r e s t  i n  geo- 
thermal power i s  high. F i l l i n g  t h i s  gap by 
cooperat ive  exchange, consu l t a t ion  and in-  
creas ing  in-house c a p a b i l i t y  can only acce l-  
e r a t e  geothermal development. 
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