
INTRODUCTION 

The Arab o i l  embargo o f  1973 focused n a t i o n a  a t t e n t i o n  on energy 
problems. A n a t i o n a l  focus on development o f  energy sources a l t e r n a t i v e  
t o  consumption o f  hydrocarbons l ed  t o  t h e  i n i t i a t i o n  o f  research  s t u d i e s  
o f  r e s e r v o i r  eng inee r ing  o f  geothermal systems, funded by t h e  Na t iona l  
Science Foundation. A t  t h a t  t ime  i t  appeared t h a t  o n l y  two s i g n i f i c a n t  
r e s e r v o i r  eng inee r ing  s t u d i e s  o f  geothermal r e s e r v o i r s  had been completed. 

Many meetings concern ing  development o f  geothermal resources were 
h e l d  from 1973 th rough t h e  da te  o f  t h e  f i r s t  S tan fo rd  Geothermal Reservo i r  
Eng ineer ing  workshop December 15-17, 1975. These meetings were s i m i l a r  
i n  t h a t  many r e p o r t s  d e a l t  w i t h  t h e  o b j e c t i v e s  o f  planned research  
p r o j e c t s  r a t h e r  than w i t h  r e s u l t s .  The f i r s t  r e s e r v o i r  eng inee r ing  workshop 
h e l d  under t h e  Stan ford  Geothermal Program was s i n g u l a r  i n  t h a t  f o r  t h e  
f i r s t  t ime  most p a r t i c i p a n t s  were r e p o r t i n g  on progress  i n  a c t i v e  
research  programs r a t h e r  than on work planned. T h i s  was t r u e  for bo th  
l a b o r a t o r y  exper imenta l  s t u d i e s  and f o r  f i e l d  exper iments i n  p roduc ing  
geothermal systems. The Proceedings o f  t he  December 1975 workshop 
(SGP-TR-12) i s  a remarkable document i n  t h a t  r e s u l t s  of b o t h  f i e l d  
o p e r a t i o n s  and l a b o r a t o r y  s t u d i e s  were f r e e l y  presented and exchanged by 
a l l  p a r t i c i p a n t s .  W i th  t h i s  i n  mind t h e  second r e s e r v o i r  eng inee r ing  
workshop was planned f o r  December 1976. The o b j e c t i v e s  were aga in  
two- fo ld .  

F i r s t ,  t h e  workshop was designed as a forum t o  b r i n g  toge the r  
researchers  a c t i v e  i n  v a r i o u s  p h y s i c a l  and mathematical branches o f  t h e  
deve lop ing  f i e l d  o f  geotherma r e s e r v o i r  eng ineer ing ,  t o  g i v e  p a r t i c i p a n t s  
a c u r r e n t  and updated v iew of p rogress  be ing  made i n  t h e  f i eTd .  The 
second purpose was t o  p repare  t h i s  Proceedings o f  Summaries documenting 
t h e  s t a t e  o f  t h e  a r t  as o f  De ember 1976. 
be d i s t r i b u t e d  t o  a l l  i n t e r e s t e d  members o f  t h e  geothermal community 
i n v o l v e d  i n  t h e  development and u t i l i z a t i o n  o f  t h e  geothermal resources 
i n  t h e  wor ld .  

The workshop proceedings w i l l  

Many n o t a b l e  occurrences took  p l a c e  between t h e  f i r s t  workshop i n  
December 1975 and t h i s  p resent  workshop i n  December 1976. For  one t h i n g ,  
t he  newly formed Energy Research and Development A d m i n i s t r a t i o n  (ERDA) 
has assumed t h e  lead r o l e  i n  geothermal r e s e r v o i r  eng inee r ing  research.  
The second workshop under t h e  S tan fo rd  Geothermal Program was suppor ted 
by a g r a n t  f rom ERDA. I n  a d d i t i o n ,  two s i g n i f i c a n t  meetings on geothermal 
energy were h e l d  i n  Rotarua, New Zealand and Taupo, New Zealand. These 
meetings concerned geothermal r e s e r v o i r  eng inee r ing ,  and t h e  r e i n j e c t i o n  
of  coo led  geothermal f l u i d s  back i n t o  a geothermal system. I t  was c l e a r  
t o  a t tendees o f  bo th  t h e  New Zealand and the  December workshop meetings 
t h a t  a g r e a t  deal  o f  new i n f o r m a t i o n  had been developed between August and 
December 1976. 
comple t ion  o f  a new geothermal w e l l  on t h e  b i g  i s l a n d  of Hawa i which 

Another e x c i t i n g  r e p o r t  made a t  t h e  meet ing was a success fu l  
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produces a geothermal f l u i d  t h a t  i s  ma in l y  steam a t  a temperature i n  
excess o f  600 degrees F. 

Al though the  t o t a l  developed e l e c t r i c a l  power genera t i ng  c a p a c i t y  due 
t o  a l l  geothermal f i e l d  developments i n  1976 i s  on t h e  o r d e r  o f  1200 
megawatts, i t  was repo r ted  t h a t  r a p i d  development i n  geothermal f i e l d  
expansion i s  t a k i n g  p l a c e  i n  many p a r t s  o f  t h e  wor ld .  Approx imate ly  
400 megawatts o f  geothermal power were be ing  developed i n  t h e  P h i l i p p i n e  
Is lands ,  and p lann ing  f o r  expansion i n  p r o d u c t i o n  i n  Cerro P r i e t o ,  
Mexico was a l s o  announced. The Geysers i n  t h e  Un i ted  Sta tes  cont inued 
t h e  planned expansion toward t h e  l e v e l  o f  more than 1000 megawatts. 

The Second Workshop on Geothermal Reservo i r  Eng ineer ing  convened 
a t  S tan fo rd  December 1976 w i t h  93 at tendees f rom 4 n a t i o n s ,  and r e s u l t e d  
i n  t h e  p r e s e n t a t i o n  o f  44 t e c h n i c a l  papers, summaries o f  which a r e  inc luded 
i n  these Proceedings. The major  areas inc luded i n  t h e  program c o n s i s t e d  
of r e s e r v o i r  phys ics ,  w e l l  t e s t i n g ,  f i e l d  development, w e l l  s t i m u l a t i o n ,  
and mathemat ica l  modeling o f  geothermal r e s e r v o i r s .  

The p lann ing  f o r  t h i s  y e a r ' s  workshop and t h e  p r e p a r a t i o n  o f  t h e  
proceedings was c a r r i e d  o u t  m a i n l y  by my a s s o c i a t e  Paul Kruger and h i s  
s e c r e t a r y  f o r  t he  program, Mar ion  Wachtel. A g r e a t  deal  o f  t h e  work 
i nvo l ved  i n  conduct ing  t h e  workshop was a l s o  c a r r i e d  o u t  by s tudents  i n  
t h e  S tan fo rd  Geothermal Program under D r .  Paul A tk inson,  Program Manager. 
We would l i k e  t o  express o u r  deep g r a t i t u d e  t o  t h e  Energy Research and 
Development A d m i n i s t r a t i o n  whose f i n a n c i a l  suppor t  o f  t h i s  workshop made 
t h e  program and these proceedings p o s s i b l e .  

Henry J. Ramey, J r .  
S tan fo rd  Un i v e r s  i t y  
December 3, 1976 
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