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EDISON'S GEOTHERMAL PROGRAM - 1980 UPDATE 

George K.  Crane 
Sou the rn  C a l i f o r n i a  Edison  Company 

Pos t  O f f i c e  Box 800 
Rosemead, CA 91770 

(213)  572-2775 

I n t r o d u c t i o n  I n  1 9 7 5 ,  n e g o t i a t i o n s  
were i n i t i a t e d  w i t h  two major  r e s o u r c e  
d e v e l o p e r s  t oward  i n i t i a t i n g  power 
P l a n t  p r o j e c t s  a t  t h r e e  of t h e  I m p e r i a l  
V a l l e y  r e s o u r c e  a r e a s ,  Brawley, S a l t o n  
Sea  and Heber .  

The  p r o j e c t s  a t  Brawley  and  S a l t o n  
S e a  a r e  s u b s t a n t i a l l y  d i f f e r e n t  f r o m  
t h a t  a t  Heber i n  o b j e c t i v e ,  s i z e  and  
d e s i g n .  The r e a s o n s  f o r  t h e s e  d i f f e r -  

e n c e s  a r e  r e l a t e d  t o  t h e  d i f f e r e n t  
n a t u r e  of t h e  geothermal  b r i n e s  and t o  
d i f f e r e n t  o p e r a t i n g  p h i l o s o p h i e s  
of t h e  r e s o u r c e  d e v e l o p e r s  i n v o l v e d .  

The p r o j e c t s  a t  Brawley  and  S a l t o n  
S e a  i n c l u d e  t h e  c o n s t r u c t i o n  a n d  
o p e r a t i o n  b y  E d i s o n  of 1 0  M W  ( g r o s s )  
u n i t s .  T h e  c o n t r a c t s  w i t h  t h e  f i e l d  
d e v e l o p e r  f o r  t h e s e  r e s o u r c e s  are such  
t h a t  E d i s o n  w i l l  p u r c h a s e  s t e a m .  I t  
i s ,  t h e r e f o r e ,  t h e  d e v e l o p e r ' s  respon-  
s i b i l i t y  t o  d r i l l  and  c o m p l e t e  t h e  
g e o t h e r m a l  p r o d u c t i o n  and  i n j e c t i o n  
w e l l s ,  and t o  c o n s t r u c t  and o p e r a t e  t h e  
steam s e p a r a t o r s  and  f l a s h  v e s s e l s ,  
b r i n e  p r o c e s s i n g  equipment ,  i n j e c t i o n  
p u m p s ,  a n d  s t eam s c r u b b i n g  e q u i p -  
ment.  These u n i t s  a re  1 0  MW r a t h e r  t h a n  
50 t o  100 MW due t o  t h e  t e c h n i c a l  risks 
a s s o c i a t e d  w i t h  p roduc ing ,  h a n d l i n g  and 
i n j e c t i n g  t h e  v e r y  h i g h  s a l i n i t y  b r i n e s  
a t  t h e s e  l o c a t i o n s .  I n  a d d i t i o n ,  t h e  
r e l i a b i l i t y  o f  t u r b i n e  o p e r a t i o n  w i t h  
r e l a t i v e l y  i m p u r e  s t e a m  i s  a m a j o r  
conce rn  . 
The H e b e r  p l a n t ,  on  t h e  o t h e r  hand, w i l l  
u t i l i z e  a much c l e a n e r  r e s o u r c e .  The 
t e c h n i c a l  r i sk  i s ,  t h e r e f o r e ,  judged t o  
b e  s u b s t a n t i a l l y  lower .  The p l a n t  a t  
H e b e r  w i l l  b e  a commercial  45 MW u n i t .  
Ed i son  w i l l  buy b r i n e ,  and w i l l  own and 
o p e r a t e  a l l  o f  t h e  b r i n e  h a n d l i n g  
e q u i p m e n t  e x c e p t  f o r  t h e  w e l l s  a n d  
c o l l e c t i o n  m a n i f o l d s .  

A d e s c r i p t i o n  o f  t h e s e  power p l a n t  
programs f o l l o w s .  

Based on IEEE Geothermal  Power Genera- 
-- t i o n  - An A g g r e s s i v e  U t i l i t y  P rogram,  
George K.  Crane p repa red  for p r e s e n t a -  
t i o n  a t  I E E E  1980 J o i n t  Power Genera t ion  
Conference ,  Pheonix,  Ar izona .  9/29/80 

Brawley 1 0  MW Power P l a n t  P r o j e c t  A s  
o f  t h i s  w r i t i n n .  c o n s t r u c t i o n  of  t h e  
Brawley p l a n t  is' scheduled  f o r  comple- 
t i o n  i n  May 1980. It i s  schedu led  f o r  
f i r m  o p e r a t i o n  d u r i n g  t h e  s e c o n d  
q u a r t e r  of  1980. 

It  i s  t h e  o b j e c t i v e  o f  t h e  Brawley  
p o w e r  p l a n t  p r o g r a m  t o  a s s e s s  t h e  
t e c h n i c a l  f e a s i b i l i t y  o f  g e n e r a t i n g  
e l e c t r i c i t y  u t i l i z i n g  t h e  h i g h  s a l i n i t y  
Brawley geothermal  r e s o u r c e .  The p l a n t  
d e s i g n  i s  similar t o  t h e  proven  Geyse r s  
u n i t s ,  s i m p l e ,  r e l i a b l e ,  a n d  where  
p o s s i b l e ,  d e s i g n e d  f o r  low c a p i t a l  
c o s t .  It i s  des igned  t o  be  a model of  a 
full s c a l e  commerc ia l  p l a n t ,  u s i n g  
s y s t e m s  and  componen t s  w h i c h  l i k e l y  
w i l l  b e  u t i l i z e d  i n  l a r g e  s c a l e  
fol low-on u n i t s .  

The power p l a n t  and  steam p r o d u c t i o n  
f a c i l i t i e s  a r e  l o c a t e d  on a 4 h e c t a r e ,  
( 1 0  a c r e )  s i t e  a b o u t  3 k m  ( 2  m i l e s )  
n o r t h  o f  t h e  town of Brawley. 

The t u r b i n e  has  a n  o u t p u t  of 1 0  MW; t h e  
p l a n t  a u x i l i a r y  l o a d s  t o t a l  a b o u t  1 M W .  
The n e t  p l a n t  h e a t  r a t e  i s  a p p r o x i -  
m a t e l y  28 ,000  Btu/kWhr.  The  c a p i t a l  
c o s t  of t h e  p l a n t  i s  approx ima te ly  $11 
m i l l i o n .  T h e  t o t a l  p r o j e c t  c o s t  
i n c l u d i n g  some c o s t s  f o r  p r i o r  r e s e a r c h  
work i s  a p p r o x i m a t e l y  $16 .3  m i l l i o n .  
The  c o s t  o f  power g e n e r a t e d  by t h e  
p l a n t  i s  f o r e c a s t  t o  be a b o u t  17b/kWhr 
( 3 0  y e a r  l e v e l i z e d . )  

A few o f  t h e  n o t a b l e  d e s i g n  f e a t u r e s  
of t h e  p r o j e c t  f o l l o w :  

Steam Cond i t ion  and Turb ine  The steam 
f r o m  t h e  s u p p l i e r  i s  e x p e c t e d  b e  
d e l i v e r e d  a t  a r a t e  o f  8 7 , 0 0 0  k g / h r  
(209,000 l b / h r . )  a t  a s i n g l e  p r e s s u r e ,  
8 0 0  k P a  ( 1 1 5  p s i a )  a t  a p p r o x i m a t e l y  
s a t u r a t i o n  t e m p e r a t u r e  o f  1 7 0  O C  

( 3 4 0  O F )  w i t h  a maximum a v e r a g e  . 2 5 %  
m o i s t u r e ,  a maximum noncondensable  g a s  
l e v e l  of 2 %  by weight  of  steam, and a 
maximum of  50 ppm TDS i n c l u d i n g  mos t ly  
c h l o r i d e s  wi th  some s i l i c a .  These are 
o b v i o u s l y  v e r y  d i f f e r e n t  steam condi -  
t i o n s  t h a n  t h o s e  a s s o c i a t e d  w i t h  h i g h  
p r e s s u r e  f o s s i l  u n i t s .  

The t u r b i n e  i s  a 1 0 , 0 0 0  kw, 3600 rpm, 
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s i n g l e  f low,  s i n g l e  c y l i n d e r  u n i t  w i t h  
f i v e  impulse  s t a g e s ,  and a d e s i g n  back 
p r e s s u r e  of 1 3 . 5  k p a  ( 4 i n  Hg. )  The  
l a s t  s t a g e  b l a d e  l e n g t h  i s  280 mm (11.2 
i n . )  The u n i t  was f i r s t  conce ived  as 
p o r t a b l e ;  t h e  t u r b i n e  g e n e r a t o r  was, 
t h e r e f o r e ,  b u i l t  a s  a s i n g l e  s k i d  
mounted u n i t  i n s t a l l e d  a t  g r a d e  w i t h  a 
t o p  e x h a u s t  a n d  o v e r h e a d  c r o s s -  o v e r  
e x h a u s t  d u c t  t o  a s i d e  l o c a t e d  con-  
d e n s e r .  
C o n d e n s e r  & N C  Gas Removal  A s  i t  i s  
d e s i r e d  t o  r e t a i n  t h e  steam condensa te  
f o r  p r o c e s s  u s e ,  a s h e l l  a n d  t u b e  
condenser  i s  p rov ided .  It  i s  a c y l i n -  
d r i c a l  v e s s e l  w i t h  t h r e e  p a s s e s  on t h e  
water  s i d e  and  a s i n g l e  p a s s  on t h e  
s t e a m  s i d e .  C o r r o s i o n  r e s i s t a n t  
s t a i n l e s s  s t e e l  m a t e r i a l s  a r e  u s e d  
because  o f  t h e  o x i d a t i o n  p o t e n t i a l  of 
t h e  o x y g e n  a n d  H2S p r e s e n t  i n  t h e  
system. 

Approximately 1800 kg/hr  (4000 l b s / h r )  
of N C  g a s s e s  a r e  drawn f r o m  t h e  con-  
d e n s e r  w i t h  a steam j e t  a i r  e j e c t o r  
r e q u i r i n g  7200 kg /h r  (16 ,000  l b s / h r )  or 
abou t  8% o f  t h e  mot ive  steam. Two 200 
B H P  N a s h  vacuum c o m p r e s s o r s  w i t h  
ce ramic  coa ted  i m p e l l o r s  a r e  p rov ided  
t o  remove t h e  noncondensables  from t h e  
f i r s t  s t a g e  e j e c t o r  i n t e r c o n d e n s e r .  A 
second s t a g e  e j e c t o r  i s  provided  as a 
backup t o  t h e  vacuum pumps. 

C o o l i K W a t e r  S y s t e m  A c o n v e n t i o n a l  
two c e l l ,  i n d u c e d  d r a f t ,  c o u n t e r f l o w  
w e t  c o o l i n g  t o w e r  w i t h  a r a t e d  h e a t  
l o a d  of 2 0 0  M M  B t u / h r  p r o v i d e s  870  
l / s e c  ( 1 4 , 4 0 0  gpm)  c o o l i n g  w a t e r  
w i t h  a 5.5 O C  (10 O F )  approach  t o  w e t  
bu lb  t empera tu re .  

The  t o w e r  b a s i n  was epoxy  c o a t e d  for 
p r o t e c t i o n  i n  t h e  e v e n t  t h a t  t h e  a c i d i c  
c o n d e n s a t e  i s  u s e d  for makeup a t  a 
l a t e r  date .  I n i t i a l l y  makeup a t  a ra te  
o f  a b o u t  7 4 0 , 0 0 0  m 3 / y  ( 6 0 0  a c r e  
f t / y e a r )  will b e  Colorado6 R ive r  water 
p rov ided  t o  t h e  p l a n t  v i a  two a l t e r n a t e  
i r r i g a t i o n  c a n a l s  o p e r a t e d  by t h e  l o c a l  
w a t e r  d i s t r i c t .  A s  t h e  I m p e r i a l  
V a l l e y  i s  a r i c h  a g r i c u l t u r a l  area w i t h  
a l i m i t e d  water s u p p l y ,  a l t e r n a t i v e  
m a k e u p  w a t e r  s u p p l i e s  a n d  c o o l i n g  
sys t ems  are b e i n g  i n v e s t i g a t e d  toward 
m i n i m i z i n g  t h e  u s e  o f  a g r i c u l t u r a l  
i r r i g a t i o n  water. A c a n d i d a t e  approach  
w i l l  b e  t o  r e t r o f i t  t h e  p l a n t  w i t h  a 
d r y  tower t o  be o p e r a t e d  w i t h  t h e  wet 
tower.  

D e p e n d i n g  o n  t h e  s t eam s u p p l i e r s  
u l t i m a t e  need for steam condensa te  for 
p r o c e s s  u s e  and i n j e c t i o n ,  condensa te  
may become an  a l t e r n a t i v e  c o o l i n g  water 
m a k e u p  s o u r c e .  A n o t h e r  p o t e n t i a l  

s o u r c e  i s  t h e  h i g h  TDS a g r i c u l t u r a l  
d r a i n  water  wh ich  w i l l  r e q u i r e  sub -  
s t a n t i a l  t r e a t m e n t  p r i o r  t o  u s e  as  
makeup and may a l s o  n e c e s s i t a t e  t h e  u s e  
of l a r g e  e v a p o r a t i o n  ponds.  

The n e t  p l a n t  o u t p u t  w i l l  be connec ted  
t o  a n d  s o l d  t o  t h e  l o c a l  e l e c t r i c  
u t i l i t y .  U l t i m a t e l y  i f  t h e  technology 
p r o v e s  o u t ,  t h e  o u t p u t  o f  t h i s  a n d  
f o l l o w - o n  c o m m e r c i a l  p l a n t s  w i l l  b e  
e x p o r t e d  t o  t h e  Edison  system. 

Fol lowing  e s t a b l i s h m e n t  of f i r m  opera-  
t i o n ,  a one  y e a r  t e s t i n g  and e v a l u a t i o n  
program w i l l  be performed,  l e a d i n g  t o  a 
recommendation whether  t o  proceed  w i t h  
a 50 M W  o r  100 M W  c o m m e r c i a l  power 
p l a n t  a t  Brawley.  

H e b e r  4 5  M W  P o w E P l a n t  P r o j e c t  The  
Heber  p l a n t  i s  i n  t h e  e a r l y  d e s i g n  
- 
phase .  The f o r e c a s t  o p e r a t i n g  da te  7 s  
l a t e  1982 .  The  11 h e c t a r e  ( 2 8  a c r e )  
s i t e  i s  l o c a t e d  approx ima te ly  8 km ( 5  
m i l e s )  s o u t h  of t h e  c i t y  of E l  Cent ro .  
I t  i s  t h e  o b j e c t i v e  of t h e  H e b e r  
p r o g r a m  t o  e s t a b l i s h  a c o m m e r c i a l  
g e o t h e r m a l  power p l a n t  u t i l i z i n g  t h e  
low s a l i n i t y  b r i n e s  f r o m  t h e  Heber 
KGRA. 

The  c y c l e  s e l e c t e d  i s  a d o u b l e  f l a s h  
a r rangement .  Geothermal b r i n e  as a two 
p h a s e  m i x t u r e  i s  d e l i v e r e d  t o  t h e  
Ed i son  p l a n t  a t  a t e m p e r a t u r e  of 140 O C  

(290 O F )  and a maximum p r e s s u r e  of 410 
kPa  ( 6 0  p s i a )  a t  a r a t e  of a p p r o x i -  
m a t e l y  3 , 6 0 0 , 0 0 0  k g / h r  ( 8 , 0 0 0 , 0 0 0  
l b s / h r ) .  The b r i n e  i s  p iped  t o  a f i r s t  
s t a g e  b r ine / s t eam s e p a r a t o r  o p e r a t i n g  
a t  380  kPa  ( 5 7  p s i a ) .  The  steam i s  
p iped  t o  t h e  f r o n t  end of t h e  t u r b i n e .  
The u n s e p a r a t e d  b r i n e  f r o m  t h e  f i r s t  
s t a g e  s e p a r a t o r  i s  t h e n  f l a s h e d  i n  a 
second s t a g e  v e s s e l  p roducing  steam a t  
110 kPa  (16 p s i a )  which i s  d i r e c t e d  t o  
t h e  low p r e s s u r e  t u r b i n e  s t a g e s .  Two 
p a r a l l e l  s t r i n g s  o f  5 0 %  c a p a c i t y  
s e p a r a t o r / f l a s h  v e s s e l s  a r e  p l a n n e d .  

T h e  s t eam s e p a r a t o r s  a n d  t u r b i n e  
g e n e r a t o r  were purchased  under  a s i n g l e  
o r d e r .  

T h e  t u r b i n e  h a s  a r a t i n g  o f  5 2  M W  
( g r o s s )  a t  a 12 kPa (3 .5  i n .  Hg) back 
p r e s s u r e  a n d  i s  b e i n g  d e s i g n e d  a s  a 
s i n g l e  c y l i n d e r ,  d o u b l e  f l o w  b o t t o m  
e x h a u s t  u n i t  o p e r a t i n g  a t  1800  rpm. 

Condenser/NC Gas Rmeoval A s h e l l  and 
t u b e  condenser  w i l l  be provided .  F i r s t  
s t a g e  N C  g a s  r emova l  w i l l  b e  accom- 
p l i s h e d  w i t h  a steam e j e c t o r  w i t h  a 
vacuum pump provided  f o r  second s t a g e  
r e m o v a l .  B e c a u s e  t h e  H2S a n d  o t h e r  
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noncondensables  are  a t  such  a low l e v e l  
a t  t h e  Heber  r e s e r v o i r ,  no  s p e c i a l  
t r e a t m e n t  w i l l  be  r e q u i r e d .  
Cool ing  Water System The steam conden- 
s a t e  a t  t h e  Heber p l a n t  i s  r e t a i n e d  by 
E d i s o n  and  i s  u s e d  f o r  c o o l i n g  t o w e r  
m a k e u p .  S i n c e  1 0 0 %  i n j e c t i o n  i s  
r e q u i r e d  a t  H e b e r ,  a p p r o x i m a t e l y  3 .7  
m i l l i o n  m3/year (3000 a c r e  - f t / y e a r )  
o f  n e a r b y  r i v e r  w a t e r  w i l l  b e  i n -  
j e c t e d  i n t o  t h e  r e s e r v o i r .  To a v o i d  
p lugg ing  of t h e  i n j e c t i o n  wel l s ,  t h i s  
makeup i n j e c t i o n  water  w i l l  u n d e r g o  
t r e a t m e n t  p r i o r  t o  i n j e c t i o n .  A 
c o n v e n t i o n a l  1 0  c e l l  i n d u c e d  d r a f t  
wet tower w i l l  be used  f o r  h e a t  r e j e c -  
t i o n .  

I t  i s  p l a n n e d  t h a t  t h e  o u t p u t  f r o m  
t h e  Heber p l a n t  w i l l  b e  expor t ed  t o  t h e  
E d i s o n  s y s t e m  t h r o u g h  a soon- to -be -  
c l o s e d  i n t e r t i e  w i t h  t h e  I m p e r i a l  
Va l l ey  u t i l i t y .  E l e c t r i c a l  power w i l l  
b e  g e n e r a t e d  a t  1 3 . 8  k v  a n d  t h e n  
s t e p p e d  up t o  34.8 kv t o  t i e  i n t o  t h e  
u t i l i t y  g r i d .  

The a n t i c i p a t e d  h e a t  ra te  of t h i s  u n i t  
i s  30 ,000  Btu/kWh based on p r e l i m i n a r y  
h e a t  ba l ances .  The  p l a n t  c a p i t a l  c o s t  
i s  e s t i m a t e d  a t  $ 6 9  m i l l i o n .  T h e  
l e v e l i z e d  power c o s t ,  (1982 bas i s )  i s  
p r o j e c t e d  t o  be approx ima te ly  18C/kWh 
b a s e d  o n  a 7 5 %  c a p a c i t y  f a c t o r .  
For  comparison t h i s  f i g u r e  i s  c l o s e  t o  
t h e  c o s t  o f  o i l  g e n e r a t i o n  b u t  i s  
s u b s t a n t i a l l y  h i g h e r  t h a n  an  e q u i v a l e n t  
f i g u r e  f o r  new c o a l  g e n e r a t i o n .  

S a l t o n  S e a  9 M W  Power P l a n t  P r o j e c t  
S i n c e  t h i s  D r o i e c t  i s  s imilar  t o  t h a t  
-_------- - ---- ___-- 

a t  Brawley and i s  now o n l y  i n  t h e  e a r l y  
d e s i g n  p h a s e ,  i t s  d e s i g n  w i l l  n o t  b e  
d i s c u s s e d  i n  d e t a i l .  T h e r e  a r e ,  
however, s e v e r a l  no tewor thy  d i f f e r e n c e s  
between t h i s  and t h e  Brawley programs.  

The S a l t o n  Sea  KGHA i s  b e l i e v e d  t o  be 
t h e  l a r g e s t  and h o t t e s t  o f  t h e  I m p e r i a l  
V a l l e y  r e s o u r c e s ;  i t  w o u l d  a p p e a r  
t h e r e f o r e  t o  have t h e  h i g h e s t  commer- 
c i a l  v a l u e .  U n f o r t u n a t e l y ,  h o w e v e r ,  
numerous  w e l l  t e s t s  h a v e  shown i t  t o  
have  t h e  h i g h e s t  TDS l e v e l  b r i n e s ,  some 
up t o  300,000 ppm. 

A s  ment ioned,  t h i s  area was t h e  f i r s t  
I m p e r i a l  V a l l e y  r e s o u r c e  which Edison  
a t t e m p t e d  t o  d e v e l o p .  D u r i n g  t h i s  
e a r l y  d e v e l o p m e n t  e f f o r t ,  E d i s o n ' s  
wholly-owned f u e l  r e s o u r c e  development 
s u b s i d i a r y ,  Mono Power Co., became an  
u n d i v i d e d  25% owner  of a b o u t  1 0 , 0 0 0  
h e c t a r e s  (25,000 a c r e s )  of geothermal  
l eases .  A s  such ,  t h e y  are  p a r t i c i p a -  
t i n g  w i t h  two o t h e r  l e a s e  owners i n  a 
f i e l d  development r e s e a r c h  program t o  

de t e rmine  t h e  b e s t  method t o  hand le  t h e  
b r i n e  and produce steam. To da te ,  f o u r  
w e l l s  have been d r i l l e d ,  and a sys tem 
i n c l u d i n g  f l a s h  t a n k s ,  s team condense r s  
a n d  a n  i n j e c t i o n  s y s t e m  h a s  b e e n  
c o n s t r u c t e d  and o p e r a t e d .  T h i s  program 
w i l l  l e a d  t o  t h e  d e s i g n  and c o n s t r u c -  
t i o n  of f a c i l i t i e s  which w i l l  p r o v i d e  
steam t o  t h e  Edison  p l a n t .  

Some u n i q u e  s t r u c t u r a l  d e s i g n  c o n s i d -  
e r a t i o n s  may be r e q u i r e d  as t h e  p l a n t  

s i t e  i s  sur rounded on two s i d e s  by, and 
i s  immediately a d j a c e n t  t o ,  t h e  S a l t o n  
S e a .  The sea i s  r i s i n g  a t  a r a t e  o f  
s e v e r a l  i n c h e s  p e r  year; t h e  p l a n t  s i t e  
i s  now s e v e r a l  f e e t  below sea l e v e l  and 
i s  p r o t e c t e d  o n l y  by e a r t h e n  d i k e s .  
The w a t e r  t a b l e  i s  k e p t  below g r a d e  by 
an  a g r i c u l t u r a l  t i l e  d r a i n  system. The 
s u i t a b i l i t y  and  r e l i a b i l i t y  o f  t h e s e  
d i k e  and d r a i n  sys tems w i l l  have t o  be 
a s s e s s e d  i n  l i g h t  of t h e  s u b s t a n t i a l  
p l a n t  i n v e s t m e n t  t h e y  may b e  c a l l e d  
upon t o  p r o t e c t .  

The economics of t h e  S a l t o n  Sea  p l a n t  
are f o r e c a s t  t o  be s imilar  t o  t h o s e  of 
t h e  B r a w l e y  P r o j e c t ;  t h e  s c h e d u l e d  
o p e r a t i o n  d a t e  i s  J u l y ,  1982.  

R e l a t e d  G e o t h e r m a l  A c t i v i t i e s  I n  
a d d i t i o n  t o  t h e s e  t h r e e  power p l a n t  
p r o j e c t s ,  Ed i son  i s  pu r su ing  a number 
o f  c o r o l l a r y  a c t i v i t i e s  i n c l u d i n g  
r e s o u r c e  e x p l o r a t i o n  and a s ses smen t  and 
new t echno logy  a s ses smen t .  

Resource  E x p l o r a t i o n  E d i s o n ' s  s u b s i d i -  
a r y ,  Mono Power Co., i s  invo lved  i n  a 
c o n t i n u i n g  program of r e s o u r c e  e x p l o r a -  
t i o n  and  a s s e s s m e n t .  I n  a d d i t i o n  t o  
p a r t i c i p a t i o n  i n  deve lop ing  t h e  S a l t o n  
S e a  r e s o u r c e ,  Mono i s  w o r k i n g  w i t h  
a n o t h e r  r e s o u r c e  development company i n  
e x p l o r a t i o n  and l e a s i n g  of geo the rma l  
p r o s p e c t s  i n  a r e a s  of C a l i f o r n i a  
o u t s i d e  t h e  I m p e r i a l  V a l l e y .  Toge the r  
t h e y  own s e v e r a l  t h o u s a n d  a c r e s  o f  
l e a s e s  a t  v a r i o u s  s i t e s  i n  t h e  Mono/ 
Long Va l l ey  a r e a .  

When E d i s o n  i s  a p p r o a c h e d  by " t h i r d  
p a r t y "  r e s o u r c e  d e v e l o p e r s  w i th  o f f e r s  
t o  s e l l  Ed i son  geothermal  steam o r  h o t  
b r i n e ,  Mono's s ta f f  g e o l o g i s t s  per form 
a n a l y s e s  of t h e  r e s o u r c e  i n  terms o f  
i t s  p o t e n t i a l  s i z e  and  q u a l i t y ,  and  
p r e p a r e  recommendations a s  t o  whether  
E d i s o n  s h o u l d  p u r s u e  t h e  p r o s p e c t .  
T h i s  " i n -  house'' ' 'below ground" exper -  
t i s e  i s  a n  i n v a l u a b l e  complement  t o  
E d i s o n ' s  geothermal  u t i l i z a t i o n  a c t i v i -  
t i e s .  

Technology Assessment Through p a r t i c i -  
p a t i o n  w i t h  t h e  E l e c t r i c  Power Resea rch  
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I n s t i t u t e  m o n i t o r i n g  o f  t h e  U.S .  
D e p a r t m e n t  o f  E n e r g y ' s  g e o t h e r m a l  
p r o g r a m ,  and c o n t a c t  w i t h  numerous  
i n d i v i d u a l s  a n d  c o m p a n i e s ,  E d i s o n  
m a i n t a i n s  a w a r e n e s s  o f ,  and  i n  some 
c a s e s  p a r t i c i p a t e s  i n  t h e  development 
o f  new t e c h n o l o g i e s  o r  new a p p l i c a t i o n s  
of e x i s t i n g  t e c h n o l o g i e s  f o r  geothermal  
u t i l i z a t i o n .  F o r  e x a m p l e ,  E d i s o n  
i n t e n d s  t o  p a r t i c i p a t e  i n  t h e  c o n s t r u c -  
t i o n  and  t e s t i n g  o f  t h e  50  MW b i n a r y  
c y c l e  demons t r a t ion  power p l a n t  t o  be 
c o n s t r u c t e d  n e a r  E d i s o n ' s  f l a s h e d  s team 
p l a n t  a t  Heber.  

O the r  new t e c h n o l o g i e s  f o r  geothermal  
i n c l u d e  improved  and  a d v a n c e d  steam 
s e p a r a t o r s ,  mixed  p h a s e  exp-anders  a s  
p r i m e  m o v e r s ,  d i r e c t  c o n t a c t  h e a t  
exchange r s ,  down h o l e  h e a t  exchangers ,  
u p s t r e a m  ( o f  t h e  t u r b i n e )  and  down- 
s t r e a m  H2S r e m o v a l  s y s t e m s ,  as w e l l  
as  s y s t e m s  t o  u t i l i z e  h o t  r o c k  and  
magma where  w a t e r  i s  n o t  p r e s e n t  f o r  
h e a t  t r a n s p o r t .  

EXPECTED RESULTS 

A s  t h e  t h r e e  E d i s o n  p l a n t s  a n d  t h o s e  
d e v e l o p e d  by  o t h e r s  come o n  l i n e  
and  a r e  o p e r a t e d  f o r  s e v e r a l  y e a r s ,  
c r i t i c a l  i s s u e s  w i l l  b e  moni tored  and 
assessed i n c l u d i n g :  

T u r b i n e  r e l i a b i l i t y  a s  a f u n c t i o n  
of  steam p u r i t y  

Power p l a n t  O & M  c o s t s  

S t e a m  s u p p l y  s y s t e m  e q u i p m e n t  
r e l i a b i l i t y  

R e s e r v o i r  t e m p e r a t u r e / p r e s s u r e  
d e g r e d a t i o n  

O v e r a l l  p l a n t  e f f i c i e n c y  

Subs idence  

A i r  q u a l i t y  

Water consumption 

Noise 

Busbar energy  c o s t  

With p o s i t i v e  r e s u l t s  from t h e s e  pro-  
g r a m s ,  w a t e r  d o m i n a t e d  g e o t h e r m a l  
s y s t e m s  c a n  p r o v i d e  h u n d r e d s  a n d  
pe rhaps  s e v e r a l  thousand megawatts of 
b a s e l o a d  g e n e r a t i o n  i n  S o u t h e r n  
C a l i f o r n i a  i n  t h e  n e x t  two d e c a d e s .  

4-47 

REFERENCES 

Assessment of  Geothermal Resources  
o f  t h e  I l n i t e d  S t a t e s  - 1 9 7  8 3 

G e o l o g i c a l  S u r v e y  C i r c u l a r  790 

R .  Trehan ,  A .  Cohen, J .  Gupta,  W .  
J acobsen ,  J.  Leigh ,  S .  True ,  Site 
- S p e c i f i c  A n a l y s i s  o f  G e o t h e r m a l  
D e v e l o p m e n t  - D a t a  F i l e s  o f  
P r o s p e c t i v e  S i t e s ,  p r e p a r e d  
f o r  t h e  U.S.  D O E ,  R e p o r t  N O .  
HPC/T4014 - 0 1 / 2 ,  U C  - 66 a ,  e ,  
August 19'78. 

Vase1  R o b e r t s  a n d  P a u l  K r u g e r  
U t i l i t l  I n d u s t x  E s t i m a t e s  o f  
G e o t h e r m a l  E l e c t r i c i t y  p u b l i s h e d  
i n  Geothermal  Resources  Counc i l ,  
T r a n s a c t i o n s ,  V o l .  3 S e p t e m b e r  

____-_  . . . . . . . . . . . . . . . . . . . .  

------ ----_----_--- 

1 9 7 9  

Ray C e d i l l o  - E d i s o n  P r o j e c t  
D i r e c t o r  o f  t h e  B r a w l e y  P o w e r  
P l a n t  Program p e r s o n a l  conversa-  
t ion .  

George K.  Crane Geothermal Power 
G e n e r a t i o n  - An Agress ive  U t i l i t y  
-_- P r o g r a m  -__ I E E E  1 9 8 0  J o i n t  P o w e r  
G e n e r a t i o n  C o n f e r e n c e ,  P h o e n i x ,  
Arizona 9/29/80 


	001.pdf
	Geopressured/Geothermal Prospects
	Geothermal Developments at San Diego Gas & Electric
	First Geothermal Unit
	Hawaii's Geothermal Development
	H2S Abatement at The Geysers
	Utility Perspectives on Northwest Energy Projects
	Northern Nevada Joint Utility Geothermal Project
	1979 Progress Report
	Edison's Geothermal Program - 1980 Update
	Geothermal Power Plants in China
	Ahuachapan Geothermal Power Plant El Salvador
	Assessment of the Geothermal Development of Mexico
	Geothermal Power Development in the Philippines
	Wairakei - The First Twenty Years
	Canada
	for the Year1979
	Worldwide Geothermal Power Plants: Status as of June1980
	EPRI Geothermal Research and Development Projects





