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Our work on r e s e r v o i r  modeling i s  ma in ly  f rom a cos t  account ing 
s tandpo in t .  Our i n t e r e s t  has been concerned w i t h  the  economic aspects o f  
r e s e r v o i r  exp lo ra t i on ,  development, and opera t ion  and the  impact of  these 
a c t i v i t i e s  on t he  u l t i m a t e  cos t  o f  geothermal energy. 
above ground aspects o f  d e l i v e r i n g  energy f rom geothermal we l l s ,  bu t  we 
have t r ea ted  t he  below ground f l o w  as a “b lack  box’’ which y i e l d s  a f l u i d  o f  
s p e c i f i e d  c h a r a c t e r i s t i c s  a t  the  wellhead. 
s imu la t i on  model o f  geothermal r e s e r v o i r s  i n  our  economic model sometime i n  
the  f u t u r e .  
f o r  geothermal cos t  ana l ys i s ,  c a l l e d  GEOCOST. 

We have modeled the 

We hope t o  inc lude  a phys ica l  

We have developed, under ERDA sponsorship, an economic model 

The GEOCOST computer program i s  a s imu la t i on  model which ca l cu la tes  
the  cos t  o f  generat ing e l e c t r i c i t y  from geothermal energy. GEOCOST w i l l  
s imu la te  the  p roduc t ion  of  e l e c t r i c i t y  from most types o f  geothermal resources. 
I t  i s  composed o f  two p r i n c i p a l  p a r t s :  a r e s e r v o i r  model which s imulates the  
exp lo ra t i on ,  development, and opera t ion  o f  a geothermal r ese rvo i r ,  and a 
powerplant model which s imulates t he  design, cons t ruc t ion ,  and opera t ion  o f  
t he  powerplant. F i ve  d i f f e r e n t  powerplant types can be simulated: f lashed 
steam, b i na ry  f l u i d  cyc le ,  a h y b r i d  combined f lashed  steam-binary f l u i d  
cyc le ,  t o t a l  f low, and geopressured rese rvo i r s .  

S e n s i t i v i t y  ana l ys i s  can be performed, us ing the  r e s e r v o i r  and 
powerplant models, t o  determine t h e  r e l a t i v e  e f f e c t  of d i f f e r e n t  economic 
parameters, assumptions, and u n c e r t a i n t i e s  on the  cos t  o f  generat ing e lec-  
t r i c i t y .  The GEOCOST program can be used t o :  

determine t he  economic incen t i ves  f o r  s p e c i f i c  geothermal 
research and development programs and p ro jec t s .  

determine p o t e n t i a l  economic impacts o f  u n c e r t a i n t i e s  i n  technology. 

i d e n t i f y  major c o s t  components o f  geothermal energy, and 

p rov ide  a systemat ic  method f o r  assessing t he  economic p o t e n t i a l  
f o r  each type  of geothermal resource and power cyc le .  

Combined w i t h  resource assessment in fo rmat ion ,  GEOCOST can be used 
t o  de f i ne  the  p o t e n t i a l  supply curve ( p r i c e / q u a n t i t y  r e l a t i o n s h i p )  f o r  geo- 
thermal energy. Th is  supply curve forms the  bas is  f o r :  1) assessing the  
p o t e n t i a l  r o l e  o f  geothermal energy i n  compe t i t i on  w i t h  o the r  sources o f  
energy, and 2) es t ima t i ng  p o t e n t i a l  economic i ncen t i ves  f o r  new research 
and development programs. 
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GEOCOST can s imu la te  n e a r l y  any f i n a n c i a l  and t a x  s t r u c t u r e  through 
va ry i ng  the r a t e s  o f  r e t u r n  on e q u i t y  and debt ,  the  deb t- equ i ty  r a t i o s ,  and 
t ax  ra tes .  The r e s e r v o i r  model and the  powerplant model may have t h e  same 
o r  separate f i n a n c i a l  s t r u c t u r e s  and cos ts  of c a p i t a l .  The p l a n t  and 
r e s e r v o i r  l i f e  can be v a r i e d  over  a long per iod ,  c u r r e n t l y  up t o  50 years. 

The GEOCOST program c a l c u l a t e s  the  cos t  o f  energy based on the  p r i n -  
c i p l e  t h a t  t he  present  wor th  o f  t he  revenues w i l l  be equal t o  the  present  
wor th  of the expenses i nc l ud ing  investment r e t u r n  over  the  economic l i f e  
of  the p l a n t  and/or r e s e r v o i r .  The present  wor th  f a c t o r  i s  determined by 
t h e  c a p i t a l  s t r u c t u r e  and r a t e s  of  r e t u r n  on invested c a p i t a l  f o r  the  
en te rp r i se .  

The r e s u l t s  o f  analyses us ing the  GEOCOST model have shown t h a t  t he  
r e s e r v o i r  c h a r a c t e r i s t i c s ,  i n  p a r t i c u l a r  t he  f l u i d  temperature, w e l l  f l ow 
r a t e ,  and w e l l  d r i l l i n g  and f l u i d  e x t r a c t i o n  costs ,  a r e  the mos t  important 
v a r i a b l e s  which w i l l  determine the  cos t  of geothermal energy. 


