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The rules by which t h e  energy game is 
played have been changing s ince  1985 and 
may n o t  firm f o r  some t i m e .  This has  
a f f e c t e d  t h e  way i n  which geothermal is 
viewed within t h e  u t i l i t y  industry.  
n e t  result has been t o  downgrade t h e  
r e l a t i v e  importance of geothermal and 
geothermal RSD. 
the  downgrade are reviewed and the  content  
of EPRI'S Geothermal Program discussed. 

o ther  resource f o r  t h a t  matter, simply 
diminished. Furthermore, it w a s  not  c l e a r  
how geothermal would f i t  i n  a deregulated 
industry.  
enough t o  cause many u t i l i t i e s  t o  back of f  
and re-examine t h e i r  geothermal objec- 
f i v e s ,  o r  to i n d e f i n i t e l y  postpone them. 
In t h e  preva i l ing  economic environment 
a t t e n t i o n  turned to o t h e r  more pressing 
issues and R&D priorities sh i f ted .  
mary emphasis is being placed on coal and 
nuclear  generation technologies,  environ- 

A OaWLJwlLRD TREND mental i s sues ,  and s torage  system tech- 
nologies. Priorities f o r  renewable 

In 1982 many u t i l i t i e s  w i t h  access t o  . resources were lowered and technologies 
geothermal resources  viewed themselves as having regional  l i m i t a t i o n s ,  such as 
eventual ly  owning and operat ing geothermal geothermal were pushed to  the  bottom if  
power plants .  Those who were not  a l ready not  o f f  t h e  list en t i re ly .  
involved i n  developnent a t  The Geysers 
contemplated p a r t i c i p a t i o n  i n  t h e  develop- During t h i s  same time, federa l  emphasis on 
merit of  h o t  water resources. As it hap- energy research slowly eroded. Some i n  
pened, t h e  course o f  events  d i d  not  take  the  industry,  under t h e  circumstances, d i d  
t h e  expected path. Only two hot w a t e  not  f i n d  it d i f f i c u l t  to follow s u i t .  It 
p lan ts ,  Utah Power and Light 's  20 UWe 

ial .  For t h i s  

ss signaled by 

The sum of these  fac tors  w a s  
The 

Some of t h e  reasons for 

Ri- 

federa l  lead i n  

a t  Heber i n  Cal i fornia ,  were o or tunately,  one 
operated by electric u t i l i t i e s  

is i n  operat ion a 
h e r s  are owned an 
t h i r d  p a r t i e s  as 
AS a result, t h e  
rs d i d  not  increa  

o r i g i n a l l y  expected but  d e c l i  
f a c t ,  most have now withdrawn 
s i d e l i n e s  e i t h e r  as p o w e r  purchasers Or 
with no p a r t i c u l a r  i n t e r e s t ,  pending 

M y  upward t rend  that might be i n  t h e  
making is not  y e t  i n  s igh t .  Rowever, i n  
t r y i n g  t o  discern  f u t u r e  d i r e c t i o n  global 
i s s u e s  are l i k e l y  to play an important 

esy  gloom, and c e r t a i n l y  that 

t h e  world's appet i te  
i n  any expanding 
roblem can be COP- 

below $18 t o  $20/bbl. 
l i t t l e  need f o r  new generat ing capaci ty  
the  urgency for pursing geothetmal, or any 

Since t h e r e  w a s  pounded if a u t h o r i t a t i v e  est imates  are 
c o r r e c t  that t h e  uorld 's  supply of oil is 
j u s t  over 30 years. Even i f  one takes the 
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op t imis t i c  view and assumes twice a s  much, 
we have reached a poin t  i n  time where t h e  
end of t he  o i l  e r a  is more o r  l e s s  pre- 
dictable .  Aa it approaches p r i ce  gyra- 
t i o n s  could be severe. 

Consumption pressures  may be compouaded by 
environmental f ac to r s  such as acid r a i n  
and the  greenhouse e f f e c t .  
house e f f e c t  is taken t o  be r e a l  by t h e  
p o l i t i c a l  establishment, it could accel-  
e r a t e  the use of o i l ,  t h e  reason being 
t h a t  o i l  produces only 1601b of carbon 
dioxide per  mi l l ion  BTU's while coal  
produces about 2251b and gas about 
1261b. > h i s  simply suggests that the time 
is approaching when it may become neces- 
sary t o  consider o the r  options t h a t  might 
be avai lable .  For example, is it r e a l i s -  
t i c  t o  th ink  t h a t  a nuclear-biomass-solar- 
geothermal energy economy might be prac- 
t i c a l  i n  t h e  long run, and dramatically 
reduce the greenhouse gases a t  the  same 
time? Many obs tac les  l i e  i n  t h i s  path. 
Certainly,  t h e  resource base seems t o  be 
the re ,  p a r t i c u l a r l y  i f  t he  hot dry rock 
and magma resources a r e  a s  l a rge  a s  
thought. Cn t h e  o ther  hand, t h e  vested 
i n t e r e s t  i n  coal  technology is enormous 
and could not be rap id ly  changed. 
case,  t he re  is a need t o  develop a good 
understanding of t he  p o t e n t i a l  options and 
such considerations may d r ive  the  next 
upturn i n  geothermal deve lopen t .  

If t h e  green- 

I n  any 

1988 III WRspgCEIvE 

I n  1988 E P R I ' s  geothermal budget waa about 
$2.3 million. In 1989 it w i l l  be around 
$1.5 million. In order t o  f i t  within t h i s  
35 percent reduction t h e  scope of some 
p ro jec t s  had t o  be reduced and o the r s  
terminated. Before discussing the program 
content f o r  t h i s  year I want t o  mention 
th ree  p ro jec t s  that a r e  being phased out.  

The f i r s t  is ac tua l ly  a group of four 
p ro jec t s  r e l a t e d  t o  EPRf 's  e f f o r t s  t o  
develop technology f o r  upstream hydrogen 
s u l f i d e  removal from geothermal steam. 
m e  approach is based on the  r ebo i l e r  
concept. 
has been t o  s c a l e  the  technology from a 
10001b/h experimental un i t  t o  a 
200,00Olb/h conanercial type system 
designed f o r  use with geothermal f l u i d s  
having a noncondensable gas content of up 
t o  8 percent. 
t i o n  with the  Philippine National O i l  
Company and Pac i f i c  Gas 0 Elec t r i c  Com- 
pany, who did the  design s tudies .  
not poss ib le  t o  complete the  de t a i l ed  
design, however, most of t h e  engineering 
ana lyses  w e r e  completed. The reason f o r  
c a l l i n g  your a t t e n t i o n  t o  it is t h a t  
confidence was gained t h a t  t h e  design 
would function a s  expected and that it 

The primary e f f o r t  i n  t h i s  area 

This w a s  done i n  coopera- 

It was 

could be cos t  e f f e c t i v e  depending on the 
gas content i n  t h e  geothermal steam, in 
the  range of 3 t o  8 percent* One of the 
by-products of t h i s  e f f o r t  has been the  
developnent of techniques f o r  estimating 
hea t  t r a n s f e r  i n  condensers having high 
gas concentrations.  

The second p ro jec t  t h a t  should be men- 
t ioned is t h e  c r y s t a l l i z e r  e f f o r t .  
number of t e s t s  were run a t  Cerro Prieto 
t o  inves t iga t e  t h e  f e a s i b i l i t y  of removing 

/ s i l i c a  by p r e c i p i t a t i o n  and c r y s t a l  growth 
i n  a f l a s h  c r y s t a l l i z e r  vessel. 
r epor t  t h a t  t he  r e s u l t s  from this par-cu- 
l a r  set of tests were not very encourag- 
ing. 

The t h i r d  e f f o r t  being closed out is the  
Mobile QlemFstry Lab project .  
t h ing  that should be mentioned i n  r e l a t ion  
t o  t h i s  p ro jec t  is t h a t  an e f f o r t  is being 
made t o  preserve the data  accumulated wet 
t h e  l a s t  several  years  and to prepare it 
f o r  publication. 

A 

I must 

The one 

In 1989 the  program w i l l  pursue four 
projects .  
new. 
follows: 

Three a r e  continuing and one is 
me t h ree  continuing p ro jec t s  a r e  a s  

modular Binary Wellhead Power System 
Design 
Geothermal Information Series 
Trace Element Specification',  
Transport, and Distribution. 

mdular Binary wellhead Power s p s t a  
ksignr The ob jec t ive  of t h i s  e f f o r t  is 
t o  c rea t e  a s i n u l e  desiqn tha t  w i l l  have 
t h e  f l e x i b i l i t y - t o  perform over a wide 
range of geothermal f l u i d  temperatures and 
flows. Because of t h e  wide range, t h e  
capac i ty  of t he  system w i l l  be in the 
range of 2 t o  me, depending on the  exact 
conditions a t  the  wellhead. 'Ihe reasons 
f o r  pursuing t h i s  e f f o r t  i s  to f u l f i l l  a 
perceived need f o r  a small modular pover 
system that can s a t i s f y  the following 
appl icat ions:  

- F i r s t  u n i t  i n  new f i e l d s  - Development of small f i e l d s  - Developent  of lov  temperature 

- Staged developnent of l a rge r  

- Backfi l l  i n  e x i s t i n g  f i e l d s  

f i e l d s  

f i e l d s ,  and 

The design e f f o r t  is being done by the  
Pac i f i c  Gas h Electric Company. 
t h e  engineering analyses have been c o w  
p le t ed  and d e t a i l e d  process,  mechanical 
and c i v i l  design e f f o r t s  a r e  now under 
way. 

Most of 

me present  plan is t o  complete the 

. 
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design around mid-year. 

Gaothermal Infoma~-o= Series: The goal 
here is t o  capture and preserve some of 
t he  more v i t a l  lessons learned about 
geothermal developnent over t h e  pas t  - decade. Radian is t h e  general  c o n q a c t o r  
f o r  t h i s  e f f o r t .  The f i r s t  docment  w i l l  
be a s e t  of guidelines f o r  geothermal 
f l u i d  chemical sampling and analyses. 
This document is i n  t h e  f i n a l  s t ages  of 
preparation and should reach t h e  publ i sher  
i n  about two months. The next document i n  
t h i s  s e r i e s ,  a s  present ly  planned, w i l l  be 
a s e t  of guidel ines  f o r  power cycle selec- 
t ion.  A t h i r d  document w i l l  be s t a r t e d  
t h i s  year although t h e  f i n a l  choice of t he  
subject  matter has not ye t  been made. 

d 

cIl)GuRE 

In c los ing  th ree  po in t s  should be kept i n  
mind. F i r s t ,  the  energy market, except 
f o r  t he  remaining standard o f f e r  No.4'~ 
promises t o  be highly competitive. 
w i l l  be a challenge but,  geothermal can 
f i n d  a niche i n  t h a t  market. The second 
p o i n t  is that federal  energy pol icy  s e t s  
t h e  R&D pace and i f  t h e  downtrend is t o  be 
reversed, it must s t a r t  with policy.  The 
f i n a l  po in t  is t h a t  much of t h e  long-range 
research has been suf fered  i n  t he  pu r su i t  
of solut ions t o  near-term problems. It 
may be t i m e  t o  adopt a more proactive 
approach t o  R&D. 

It 

hace Elanent Transport and 
Mstr ibnt ion:  
p r o j e c t  is t o  develop a n a l y t i c a l  tech- 
niques f o r  es t imat ing  the  t ransport  and 
d i s t r i b u t i o n  of a r sen ic ,  boron, mercury 
and other  toxic  t r ace  elements i n  geo- 
thermal f l u i d  flow streams, based on 
fundamentals. This includes considera- 
t i ons .o f  t h e  me ta l l i c  o re s  most l i k e l y  t o  
be present  i n  geothermal r e se rvo i r  rock 
formations, t h e  s o l u b i l i t i e s  of such o r e s  
a t  reservoir  temperatures depending on t h e  
presence of o ther  mineral species,  a s  
appl icable ,  and t h e  spec ia t ion  and bulk 
q u a n t i t i e s  a s  t h e  temperatures and pres- 
su res  change when the  f l u i d  passes through 
the  power plant .  The p ro jec t  is studying 
both the  l i q u i d  and vapor streams with 
spec ia l  emphasis on steam and conden- 
sate .  The f i n a l  r epor t  on arsenic  is now 
avai lable .  A t  p resent  an e f f o r t i s  under- 
way t o  program t h e  techniques used f o r  
a r sen ic  on the  personal computer t o  s i m -  
p l i f y  t h e i r  use. 
w i l l  continue t h i s  year and is scheduled 
f o r  completion e a r l y  next year. 
is being done at  San Diego S t a t e  Univer- 

The approach used i n  t h i s  

The e f f o r t  on mercury 

This work 

s i t y .  

As previously mentioned, t h e  pres  
c a l l s  f o r  s t a r t i n g  one new projec 
1989. EPRI w i l l  p a r t i c i p a t e  With 
Hawaiian E lec t r i c  Company and t h e  Univer- 
s i t y  OE Hawaii a t  -no& i n  t h e  eva lua t ion  
of t he  geothermal resource i n  H a w a i i ,  one 
of t he  c r i t i c a l  pa ths  i n  H a w a i i ' s  deep sea  
cable program. Their plan f o r  t h  

ssment is t o  use a combinatio 
e x i s t i n g  wells,  s eve ra l  new 

geological and geophysic 

rogram. EPRI plans  t o  cofund 
t i c a l  por t ion  of t he  e f f o r t .  

e mobile chemistry labora 
c r y s t a l l i z e r  e q u i p e n t  w i l l  
t o  t he  p ro jec t  t o  aid in ge 
analyses and t o  study s i l i c a  removal. 
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