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COMMENTS ON 

T. R. Fick 
Bechtel Corporati on 

- 
Bechtel has j u s t  concluded a study t h a t  included the e f fec ts  on power p lan t  design 
and busbar e l e c t r i c  energy costs o f  the ant ic ipated decl ine i n  geothermal b r ine  
temperature o f  the Heber reservoir.  A two-stage flashed-steam energy conversion 
process was used, and two operating modes, constant b r ine  f low and constant power 
output, were considered. P lant  ne t  capacit ies were taken a t  50, 100, and 

The "cost o f  fue l "  was estimated as a d i r e c t  funct ion o f  the cos t  o f  developing 
and operating the wel l  f i e l d ,  inc lud ing  the cos t  o f  d r i l l i n g  more wel ls  as the 
reservo i r  cools w i th  time. Any connection between previous less  d i r e c t  costing 
bases, such as the cos t  o f  o i l  o r  nuclear fue l ,  was avoided. Capital costs f o r  
the wel l  f i e l d  and the power p lan t  were estimated by the usual methods. Cost and 
power p l a n t  energy output were both expressed i n  l eve l i zed  annual terms, and a 
p l a n t  capacity fac to r  o f  85% was assumed. Power p lan t  cos t  ca lcu lat ions included 
the fo l low ing  assumptions: 

200 MW (e )  as mul t ip les  o f  50 Mlfl (e) uni ts.  7 

0 

0 

Operating and maintenance (O&M) a t  2% o f  p lan t  cap i ta l  cos t  

Administrat ive and general expense a t  25% o f  O&M 

0 . Insurance a t  0.1% of p l a n t  investment 

0 

0 Rate o f  re tu rn  (ROR) ,  10.8% 

Ad valorem taxes a t  2.5% o f  p lan t  investment 

The we l l  f i e l d  cos t  ca lcu lat ions included the fol lowing: 

0 

0 

0 

0 

Well cos t  a t  $425,000 per we l l  

We1 1 annual maintenance a t  $50,00O/well f o r  production we1 1 s and 
$80,00O/well f o r  re in jec t i on  wel ls  

Operating cos t  a t  $70,000 annually, p lus a fac to r  varying w i th  number o f  
we1 1 s 

Royalt ies, 10% o f  gross f i e l d  income 

Ad valorem taxes a t  6% o f  f i e l d  income 

Exploration, confirmation, and engineering as $2 m i l l i o n  p lus 5% o f  
gross f i e l d  income (only  w i t h  10.8% RORl 

Administrat ive and general, 10% o f  O&M 
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0 Investment tax c red i t ,  10% 

0 ROR, 10.8% o r  20%, depending on assumption o f  low o r  r isk-adjusted 
financing. 

As a r e s u l t  o f  the several concepts considered, estimates o f  a number o f  d i f f e r e n t  
busbar costs o f  e l e c t r i c  energy were obtained. The lowest cost  was 35 mills/kWh, 
assuming a 50-MW (e )  p l a n t  wi thout reservo i r  temperature decay and a lo.&% r a t e  o f  
return. The highest cost  was 53 mills/kWh, assuming reservo i r  temperature decay 
and a 10.8% r a t e  o f  re tu rn  f o r  the power p l a n t  and 20% f o r  the wel l  f i e l d .  I n  a l l  
cases the wel l  f i e l d  costs were nearly equal t o  o r  greater than the power p l a n t  
costs. 

The resu l t s  o f  the study emphasize t h a t  r e a l i s t i c  ''cost o f  f u e l "  and the e f fec ts  
o f  reservo i r  temperature decay are important and should be included i n  the p r i c i n g  
o f  geothermal energy. 
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