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The e x i s t i n g  generat ing capac i t y  o f  The Geysers Power P lan t  c o n s t i -  
t u tes  about 5% o f  the  t o t a l  e l e c t r i c  generat ing capac i t y  of the  PGandE 
system. The Geysers geothermal resource has and w i l l  cont inue t o  p l ay  an 
impor tant  r o l e  i n  our  o v e r a l l  p lann ing  f o r  generat ion add i t i ons .  By 1979, 
f ou r  more u n i t s ,  Un i t s  12 t o  15, ranging i n  capac i t y  from 55,000 kW t o  
135,000 kW, are  planned t o  be i n  opera t ion ,  ailmost doubl ing the capac i t y  
o f  The Geysers Power P lan t  t o  908,000 kW. 

Some PGandE Considerat ions as They Relate  
t o  the  Steam Reservo i r  

At tached i s  our  conceptual schedule o f  the  t ime requi red f o r  geo- 

Geothermal steam as an energy resource i s  an economic a l t e r n a t i v e  
thermal development, from the  e x p l o r a t i o n  phase through t he  power p roduc t ion  
phase. 
when compared w i t h  o the r  forms o f  energy such as f o s s i l  and nuc lear .  PGandE 
cont inues t o  v iew geothermal development favorab ly ;  however, many of  t he  
issues and problems, e t c . ,  inherent  i n  geothermal development a f f e c t  the  end- 
user o f  steam as w e l l  as t he  developer o f  the  resource. 

PGandE, as a u t i l i t y  t h a t  i s  regu la ted  by the  CPUC, the  new ERCGDC, 
FPC and o thers ,  i s  somewhat d i f f e r e n t  from a steam developer. PGandE i s  
respons ib le  f o r  t ak i ng  reasonable steps t o  p rov ide  adequate f i r m  e l e c t r i c  
power t o  i t s  customers a t  reasonable ra tes .  
b i l i t y ,  the  Company must o f  course a c t  w i t h i n  a l l  the  app l i cab le  env i ron-  
mental ,  economic, and l ega l  r e s t r a i n t s  t h a t  e x i s t  f o r  u t i l i t i e s  i n  C a l i f o r n i a  
today. Because the  steam developers a re  w i l l i n g  and a b l e  t o  produce adequate 
q u a n t i t i e s  o f  steam, and market i t  a t  reasonable ra tes,  PGandEhas n o t  p a r t i c i -  
pated i n  e x p l o r a t i o n  and development o f  t he  steam resources. 

I n  d ischarg ing  t h i s  respons i-  

I n  accordance w i t h  cu r ren t  ratemaking, and opera t ing  experience, 
PGandE amort izes i t s  investment i n  a generat ing u n i t  and i n  r e l a t e d  e l e c t r i c  
t ransmiss ion f a c i l i t i e s  over about a 30 t o  35-year per iod.  
v o i r  i n fo rmat ion  i s  requ i red  p r i o r  t o  the  commitment o f  major expendi tures 
f o r  a power p l a n t  i n  o rder  t o  assure t h a t  the  r e s e r v o i r  w i l l  supply steam 
over the l i f e  o f  t he  us ing f a c i l i t y .  

Adequate reser-  

PGandE p r e s e n t l y  has steam supply con t rac t s  w i t h  Union O i l  Company- 
Magma Power Company-Thermal Power Company, P a c i f i c  Energy Corporat ion,  and 
Burmah O i l  and Gas Company. An impor tant  f e a t u r e  o f  a l l  our  steam supply 
con t rac t s  i s  t h a t  PGandE and the  supp l i e r s  agree t o  accept r ese rvo i r  
eng ineer ing data as a bas is  f o r  es t ima t i ng  t he  a b i l i t y  o f  The Geysers steam 
f i e l d  t o  d e l i v e r  steam over a long pe r i od  of t ime. Many o f  you a re  no doubt 
aware t h a t  PGandE has been and cont inues t o  be g r a t e f u l  f o r  t he  ass is tance  
of  the  r e s e r v o i r  eng ineer ing d i s c i p l i n e ,  e s p e c i a l l y  here a t  Stanford Univer-  
s i t y ,  i n  the development o f  guide1 ines and procedures t h a t  a re  used i n  eva lu-  
a t i n g  t h e  geothermal r ese rvo i r .  
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Our con t rac t s  a l s o  p rov ide  t h a t  as a d d i t i o n a l  steam reserves a re  

The addi-  
proved, PGandE w i l l  i n s t a l l  a d d i t i o n a l  generat ing u n i t s .  Our present 
resource program c a l l s  f o r  approximately 100,000 kW per year.  
t i o n a l  reserves a r e  proved by both successful  s tepout  d r i l l i n g  and study o f  
p roduc t ion  h i s t o r y  o f  e x i s t i n g  we l l s .  
u t i l i z e  any o r  a l l  o f  f i r m l y  a v a i l a b l e  geothermal steam t h a t  can be proved 
by steam developers i n  The Geysers area i n  t he  foreseeable f u tu re .  

We a n t i c i p a t e  t h a t  we can b e n e f i c i a l l y  

Status of H2S Abatement a t  The Geysers 

Anyone even remotely f a m i l i a r  w i t h  The Geysers development must be 
aware t h a t  H2S emissions have been one o f  the  major f a c t o r s  causing the  
cu r ren t  reduced r a t e  o f  development. Because some o f  you a re  assoc ia ted 
w i t h  companies which may ge t  i n t o  geothermal development a t  The Geysers, 
l e t  me take a minute o r  so t o  b r i e f l y  descr ibe  t h e  s t a t u s  o f  t he  H2S abate- 
ment e f f o r t s  now underway. 

The hydrogen s u l f i d e  i n  the geothermal steam i s  p resen t l y  released 
from the  power p l a n t  i n  two ways. The l a rge r  p o r t i o n  o f  i t  d isso lves  i n  the 
coo l i ng  water i n  the  d i r e c t  contact  condenser and i s  then s t r i pped  ou t  i n  
the coo l i ng  tower. The remainder i s  removed a long w i t h  o ther  noncondensable 
gases by the  condenser o f f - gas  removal equipment, and i s  discharged i n t o  
the atmosphere. 

method, 
both t h  
process 
i r o n  su 
t i o n  o f  
s t ra ted  
however 

One abatement system PGandE developed i s  the  c a t a l y t i c  i r o n  o x i d a t i o n  
now i n  opera t ion  a t  U n i t  1 1 .  

works t o  reduce releases from the  c o o l i n g  tower by a d d i t i o n  of  an 
f a t e  c a t a l y s t  t o  t he  coo l i ng  waters.  
hydrogen s u l f i d e  t o  elemental s u l f u r .  The process has been demon- 
t o  work very  w e l l  i n  removing H2S f r o m  the  coo l i ng  tower emissions; 

t h i s  method appears t o  cause accelerated cor ros ion  of u n i t  comDon- 

I t  e f f e c t i v e l y  reduces emissions from 
condenser vent gases and coo l i ng  tower emission sources. Th is  

Th is  c a t a l y s t  causes t he  ox ida-  

ents  which i n  t u r n  can.reduce u n i t  r e l i a b i l i t y  and thus t he  amount of  skeam 
we can accept from the  producers. 
sludge t h a t  i s  no t  sa leable o r  reclaimable,  and must be disposed of i n  a 
special ly- approved land f i l l  s i t e .  

Also ,  t h i s  process produces a s u l f u r  

Another system, which we c a l l  t he  "burner scrubber" technique, i s  
under t e s t  a t  U n i t  4. 
and hydrogen i n  a d d i t i o n  t o  hydrogen s u l f i d e  t o  be combustible, a re  burned. 
Th is  r e s u l t s  i n  s u l f u r  d i o x i d e  which i s  scrubbed i n  the  coo l i ng  waters. 

The condenser of f- gases, which con ta in  enough methane 

For f u t u r e  u n i t s  ( s t a r t i n g  w i t h  U n i t  12), we p lan  t o  use the  S t r e t f o r d  
system i n  con junc t ion  w i t h  a sur face condenser. Th is  i s  a chemical system 
which reduces t he  H2S t o  elemental s u l f u r .  

PGandE's Concern w i t h  Ce r ta i n  Federal Leasing Regulat ions 

As a user o f  geothermal steam f o r  e l e c t r i c  generat ion, PGandE i s  
concerned over several  elements o f  the  federa l  Geothermal Leasing Regula- 
t i ons .  One concern i s  t he  requirement t h a t  c e r t a i n  terms of federa l  leases 
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be renego t ia ted  10 years a f t e r  the  f i r s t  commercial steam i s  produced. 
Since c a p i t a l  investment i n  geothermal generat ing f a c i l i t i e s  i s  amort ized 
over a 30- t o  35-year per iod ,  t h i s  p r o v i s i o n  i n  t h e  leas ing  regu la t i ons  
places some doubt upon t he  wisdom o f  i nves t i ng  l a rge  c a p i t a l  sums i n  b u i l d -  
ing such f a c i l i t i e s  when the  steam supply i s  no t  assured over a comparable 
pe r i od  o f  t ime. 

Another element of concern i s  the  p r o v i s i o n  t h a t  a lease "super- 
v i s o r ' '  i s  g i ven  t h e  a u t h o r i t y  t o  c l ose  down, w i t hou t  g i v i n g  n o t i c e  or hear- 
ing, an e n t i r e  geothermal opera t ion  which he cons iders  t o  be unsafe o r  which 
cou ld  cause p o l l u t i q n .  Th is  u n i l a t e r a l  a u t h o r i t y  g iven  t o  one i n d i v i d u a l  
a l s o  places doubt upon the  wisdom o f  making l a rge  c a p i t a l  investments i n  
these f a c i l i t i e s .  

A t h i r d  concern i s  about the  u n c e r t a i n t i e s  t h a t  a r e  r a i sed  by t h e  
g r a t u i t i o u s  i n s e r t i o n  i n  t he  federa l  leases o f  a p rov i s i on ,  no t  requ i red  by 
t he  leas ing  regu la t i ons ,  r ese rv i ng  t o  the  government the  r i g h t  t o  issue 
o rders  necessary t o  " insure  t he  sa le  o f  t he  p roduc t ion  from the  leased 
lands a t  reasonable p r i ces ,  t o  prevent  monopoly, and t o  safeguard the  p u b l i c  
i n t e res t ."  
assurance of  t he  r i g h t  t o  operate,  d e l i v e r ,  and use a geothermal resource 
i s  unknown. 

What t h i s  r ese rva t i on  does f o r  s e c u r i t y  o f  tenure and long- term 

Concl us ion 

To sum up, PGandE be l ieves  t h a t  e x i s t i n g  and f u t u r e  geothermal 
development a t  The Geysers has and w i l l  make an impor tant  c o n t r i b u t i o n  as 
as source o f  e l e c t r i c  energy. 
o f  bo th  a techn ica l  and i n s t i t u t i o n a l  na tu re  t h a t  we t h i n k  can be s a t i s -  
f a c t o r i l y  reso lved i f  a l l  o f  us i n  t he  geothermal i ndus t r y  cont inue t o  
app ly  t he  necessary combination o f  c r e a t i v i t y  and e f f o r t .  The r e s e r v o i r  
eng ineer ing aspects o f  the  p r o j e c t  havz p layed a s i g n i f i c a n t  r o l e  i n  the  
development o f  t h i s  impor tant  resource and we l ook  forward t o  the cont inua-  
t i o n  o f  the  work being descr ibed by t he  p a r t i c i p a n t s  o f  t h i s  workshop t o  
enhance our  understanding of  the  resource so t h a t  i t s  development can 
advance i n  a manner t h a t  produces b e n e f i t s  f o r  t he  developers, users and 
soc ie t y  a t  la rge.  

I have b r i e f l y  descr ibed some problem areas 
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