
PROCEEDINGS 
SIXTH WORKSHOP 

GEOTHERMAL RESERVOIR ENGINEERING 

December 16-18,1980 

*Conducted under Stanford-DOE Contract No. DE-AT03-80SF11459 sponsored by the Geothermal Division of the US. 
Department of Energy. 

SGP-TR-50-1



DISCLAIMER 
 

This report was prepared as an account of work sponsored by an 
agency of the United States Government.  Neither the United States 
Government nor any agency Thereof, nor any of their employees, 
makes any warranty, express or implied, or assumes any legal 
liability or responsibility for the accuracy, completeness, or 
usefulness of any information, apparatus, product, or process 
disclosed, or represents that its use would not infringe privately 
owned rights.  Reference herein to any specific commercial product, 
process, or service by trade name, trademark, manufacturer, or 
otherwise does not necessarily constitute or imply its endorsement, 
recommendation, or favoring by the United States Government or any 
agency thereof.  The views and opinions of authors expressed herein 
do not necessarily state or reflect those of the United States 
Government or any agency thereof. 



DISCLAIMER 
 
Portions of this document may be illegible in 
electronic image products.  Images are produced 
from the best available original document. 
 



- I -  

INTRODUCTION TO THE PROCEEDINGS OF THE SIXTH GEOTHERMAL RESERVOIR 

ENGINEERING WORKSHOP, STANFORD GEOTHERMAL PROGRAM 

Henry J. Ramey, J r . ,  and Paul  Kruger 
Co-Principal I n v e s t i g a t o r s  

I an  G.  Donaldson 
Program Manager 

S tanford  Geothermal Program 

The S i x t h  Workshop on Geothermal Reservoir  Engineering con- 
vened a t  S tanford  Univers i ty  on December 1 6 ,  1980. A s  w i t h  
previous Workshops t h e  a t tendance  w a s  around 100 w i t h  a s i g n i f i -  
can t  p a r t i c i p a t i o n  from c o u n t r i e s  o t h e r  than t h e  United S ta tes  
(18 a t t e n d e e s  from 6 c o u n t r i e s ) .  I n  a d d i t i o n ,  t h e r e  w e r e  a 
number of papers  from f o r e i g n  c o n t r i b u t o r s  n o t  a b l e  t o  a t t e n d .  

Because of t h e  success  of a l l  t h e  ear l ie r  workshops t h e r e  
w a s  only one format change, a new schedul ing of Tuesday t o  
Thursday r a t h e r  than  t h e  earlier Wednesday through Friday.  This  
change w a s  i n  g e n e r a l  considered f o r  t h e  b e t t e r  and w i l l  be  
r e t a i n e d  f o r  t h e  Seventh Workshop. Papers  were presented  on 
two and a h a l f  of t h e  t h r e e  days,  t h e  p a n e l  s e s s i o n ,  t h i s  y e a r  
on thenumer ica l  modeling intercomparison s tudy sponsored by 
t h e  Department of Energy, being h e l d  on t h e  second af ternoon.  
This  pane l  d i s c u s s i o n  i s  descr ibed  i n  a s e p a r a t e  S tanford  Geo- 
thermal  Program Report (SGP-TR42). 

This  y e a r  therewas  a s h i f t  i n  s u b j e c t  of t h e  papers .  There 
w a s  a reduct ion  i n  t h e  number of papers  o f f e r e d  on p r e s s u r e  
t r a n s i e n t s  and w e l l  t e s t i n g  and an i n t r o d u c t i o n  of several new 
s u b j e c t s .  A f t e r  overviews by Bob Gray of t h e  Department of Energy 
and Jack  Howard of Lawrence Berkeley Laboratory,  w e  had papers  
on f i e l d  development, geopressured systems, product ion engineer ing,  
w e l l  t e s t i n g ,  modeling, r e s e r v o i r  phys ics ,  r e s e r v o i r  chemistry,  
and r i s k  a n a l y s i s .  A t o t a l  of 51  papers  were cont r ibu ted  and 
are p r i n t e d  i n  t h e s e  Proceedings.  I t  w a s ,  however, necessary 
t o  res t r ic t  t h e  p r e s e n t a t i o n s  and n o t  a l l  papers  p r i n t e d  w e r e  
p r e s  en t ed . 

Although t h e  content  of t h e  Workshop has changed over  t h e  
y e a r s ,  t h e  format t o  d a t e  has  proved t o  b e  s a t i s f a c t o r y .  The 
o b j e c t i v e s  of t h e  Workshop, t h e  br inging  toge ther  of r e s e a r c h e r s ,  
engineers  and managers involved i n  geothermal r e s e r v o i r  s tudy 
and development and t h e  p r o v i s i o n  of a forum f o r  t h e  prompt 
and open r e p o r t i n g  of progress  and f o r  t h e  exchange of i d e a s ,  
cont inue t o  be  m e t .  Active d i s c u s s i o n  by t h e  m a j o r i t y  of t h e  
p a r t i c i p a n t s  i s  apparent  both i n  and o u t s i d e  t h e  workshop arena.  
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The Workshop Proceedings now con ta in  some of t h e  most h ighly  
c i t e d  geothermal l i t e r a t u r e .  

Unfor tuna te ly ,  t h e  popu la r i ty  of t h e  Workshop f o r  t h e  
p r e s e n t a t i o n  and exchange of i deas  does have some less welcome 
s i d e  e f f e c t s .  The major one is t h e  developing n e c e s s i t y  f o r  a 
l i m i t a t i o n  of t h e  number of papers  t h a t  are a c t u a l l y  presented .  
W e  w i l l  cont inue  t o  inc lude  a l l  o f f e r e d  papers  i n  t h e  Summaries 
and Proceedings.  

A s  i n  t h e  r ecen t  p a s t ,  t h i s  s i x t h  Workshop w a s  supported 
by a g r a n t  from t h e  Department of Energy. This  g r a n t  i s  now 
made d i r e c t l y  t o  S tanford  as p a r t  of t h e  suppor t  f o r  t h e  S tanford  
Geothermal Program (Contract  No. DE-AT03-80SF11459). We are 
c e r t a i n  t h a t  a l l  p a r t i c i p a n t s  j o i n  us  i n  our apprec i a t ion  of 
t h i s  cont inuing  support .  

Thanks are a l s o  due t o  a l l  those  i n d i v i d u a l s  who helped 

The members of t h e  program cormnittee who hac? t o  work so  
hard t o  keep t h e  program t o  a manageable s i z e  - George 
Frye (Aminoil USA), Paul  G. Atkinson (Union O i l  Company). 
Michael L. Sorey ( U . S . G . S . ) ,  Frank G.  M i l l e r  (Stanford 
Geothermal Program), and Roland N.  Horne (Stanford Geother- 
m a l  Program). 

o rgan iza t ion  and ope ra t ion  of t h e  t e c h n i c a l  s e s s i o n s  - 
George Frye (Aminoil USA), P h i l l i p  H. Messer (Union O i l  
Company), Leland L. Mink (Department of Energy),  Manuel 
Nathenson (U.S.G.S.) ,  Gunnar Bodvarsson (Oregon S ta te  
U n i v e r s i t y ) ,  Mohindar S .  G u l a t i  (Union O i l  Company), 
George F. Pinder  (Pr ince ton  Un ive r s i ty ) ,  Paul  A. Witherspoon 
(Lawrence Berkeley Labora tory) ,  Frank G .  M i l l e r  (Stanford 
Geothermal Program) and Michael J. O 'Sul l ivan  (Lawrence 
Berkeley Laboratory) .  

The many people  who a s s i s t e d  behind t h e  scenes ,  making 
s u r e  t h a t  every th ing  w a s  prepared and organized - i n  
p a r t i c u l a r  w e  would l i k e  t o  thank Jean  Cook and Joanne 
Har t ford  (Petroleum Engineering Department, S tanford  
Un ive r s i ty )  wi thout  whom t h e r e  may never have been a 
S i x t h  Workshop. 

i n  s o  many ways: 

The s e s s i o n  chairmen whoccnt r ibu ted  s o  much to t h e  

Henry J .  Ramey, Jr. 
Paul  Kruger 
I an  G. Donaldson 
Stanford  Un ive r s i ty  
December 31, 1980 




