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RESERVOIR TECHNOLOGY 

J.  L. Renner 
Idaho Nat ional  Engineering Laboratory 

! The r e s e r v o i r  technol  ogy program supports 
the  u t i l i z a t i o n  o f  geothermal resources through 
development and v e r i f i c a t i o n  o f  new ea r th  science 
technologies f o r :  

expl  o r a t  i on, 
f l u i d  p roduc t ion  and i n j e c t i o n ,  and 
p r e d i c t i o n  o f  r e s e r v o i r  l i f e t i m e s .  

A two- fo ld  s t ra tegy  o f  conducting DOE-' 
sponsored research t o  meet h ighe r - r i sk ,  longer - '  
term needs and cost-shared research w i t h  i ndus t r y  
i n  areas of g rea tes t  cu r ren t  need i s  u t i l i z e d  t o  
maximize the  b e n e f i t  o f  the  program t o  the  
geothermal i n d u s t r y  . 

The program uses a coordinated, m u l t i -  
d i s c i p l i n a r y  approach t o  i n v e s t i g a t i n g  and 
so l v ing  r e s e r v o i r  problems fac ing  the  i ndus t r y .  
Research a t  The Geysers geothermal f i e l d  has 
received major emphasis i n  the  past th ree  years. 
Recent progress i n  t h a t  work w i l l  be reviewed i n  
d e t a i l  by The Geysers operators,  federa l ,  s t a t e  
and l o c a l  regu la to rs  and o ther  i n te res ted  p a r t i e s  
du r ing  a meeting i n  Santa Rosa on May 5 and 6, 
1992. Hence the  papers by Lipman, Bodvarsson & 
d., Wannamaker, & d., Horne, and Shook i n  t h i s  
proceedings volume emphasize non-Geysers research 
i n  the  program. 

The major p o r t i o n  o f  the  r e s e r v o i r  
technology research i s  conducted a t  two na t i ona l  
1 abora tor ies :  Lawrence Berkeley Laboratory (LBL) 
and Idaho Nat iona l  Laboratory (INEL), and two 
u n i v e r s i t i e s  Stanford and The U n i v e r s i t y  o f  Utah 
Research I n s t i t u t e  (UURI) . Support ing research 
i s  conducted a t  Lawrence Livermore (LLNL) and Oak 
Ridge (ORNL) Nat iona l  Laborator ies,  and o ther  
research i n s t i t u t i o n s  and u n i v e r s i t i e s .  A 
spec ia l  r e l a t i o n s h i p  e x i s t s  between DOE and t h e  
U.S. Geological Survey (USGS) i n  which DOE adds 
small  increments o f  funding t o  expand ongoing 
USGS i n v e s t i g a t i o n s  i n t o  f i e l d s  w i t h  p r a c t i c a l  
a p p l i c a t i o n  t o  geothermal resources (Lipman, t h i s  
vo l  ume) . 

Research a t  The Geysers includes the  work 
a t  LBL repo r ted  i n  t h i s  volume by Bodvarsson & 
- a l .  and the  f o l l o w i n g  s tud ies  t h a t  w i l l  be 
reviewed i n  g rea te r  d e t a i l  a t  t he  Santa Rosa 
meet i ng : 

eva lua t i on  o f  seismic imaging a t  The 
Geysers by LLNL t o  de l i nea te  steam and two- 
phase regions, 

experimental geochemical s tud ies  a t  ORNL t o  
determine the  genesis o f  HC1 i n  steam a t  
The Geysers, 
v a l i d a t i o n  a t  UURI o f  the  s u i t a b i l i t y  o f  
organic compounds as t race rs  i n  vapor- 
dominated systems, 
s t r u c t u r a l  and minera log ic  s tud ies  a t  The 
Geysers by UURI, and 
s tud ies  o f  i n j e c t i o n  a t  The Geysers by 
INEL. 

The r e s e r v o i r  technol  ogy program a1 so 
p a r t i a l l y  funds ma te r ia l s  research a t  Brookhaven 
Nat ional  Laboratory (Kukacka, t h i s  volume) 
r e l a t e d  t o  non-corrosive ma te r ia l  f o r  use a t  The 
Geysers and shares the  funding f o r  the  
geochemical mode l l ing  work repor ted  by Weare i n  
the  Energy Conversion sec t ion  o f  t h i s  
proceedings. 

Two small programs support the  
understanding o f  the  chemical evo lu t i on  o f  
geothermal systems and changes i n  g rav ime t r i c  
p a t t e r n  o f  geothermal systems, respec t i ve l y .  
P h i l i p  Candela a t  t he  U n i v e r s i t y  o f  Maryland i s  
studying the  p a r t i t i o n i n g  o f  elements between 
melt ,  aqueous l i q u i d  phase and vapor t o  p r e d i c t  
t r a n s f e r  o f  elements t o  hydrothermal systems 
ove r l y ing  magmatic systems. John Goodkind o f  the  
U n i v e r s i t y  o f  C a l i f o r n i a ,  San Diego i s  developing 
h i g h l y  s e n s i t i v e  and accurate gravimeters t o  
determine f l u i d  movement w i t h i n  geothermal 
systems. 

The r e s e r v o i r  technology program has 
r e c e n t l y  i n i t i a t e d  a program d i r e c t e d  toward 
inc reas ing  the  use o f  t he  low and moderate- 
temperature geothermal resources o f  the  Uni ted 
States.  The program i s  managed by the  INEL and 
the  research w i l l  be conducted by the  Idaho Water 
Resources Research I n s t i t u t e ,  Oregon I n s t i t u t e  o f  
Technology - GeoHeat Center, and the  U n i v e r s i t y  
o f  Utah Research I n s t i t u t e .  The program w i l l  
update the  e x i s t i n g  i nven to r ies  o f  U.S. 
hydrothermal resources and prov ide  outreach t o  
p o t e n t i a l  users o f  geothermal resources, 
p a r t i c u l a r l y  users o f  geothermal heat pumps. 

INEL supports the  geothermal i ndus t r y ' s  
Geothermal Technology Organization, a geothermal 
i ndus t r y  group seeking t o  advance the  s t a t e - o f -  
t h e - a r t  o f  geothermal technology through: 
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conducting cooperative research under the 
"National Cooperative Research Act of 1984, 

sharing research costs with the DOE, 
facilitating the industrial development of 
basic research results, and 
advising the research community of the 
geothermal industry's needs. 

The organization was formalized and entered 
into an agreement for cooperative research with 
DOE in the Spring of 1988. Membership is open to 
all who have an interest in geothermal 
development . 

The Geothermal Technology Organization 
(GTO) : 

funds research in reservoir performance and 
energy conversion technology, 
seeks research with high probability of 
short term benefits, and 
shares costs - -  industry 51%, DOE 4%. 

GTO and DOE,have completed studies of the 
applicability of advanced seismic techniques to 
monitor injection and productivity enhancement at 
The Geysers steam field, validation of vapor 
phase tracers in The Geysers, and tracer return 
data from an industry tracer-injection test in 
the southeast Geysers. 

Industry suggestions for GTO research or 
requests for additional information concerning 
GTO can be made to Mohinder Gulati, Chairman o f  
the GTO or to Joel Renner, DOE Liaison to GTO. 

Dr. Mohinder S. Gulati 
Unocal Geothermal Division 
P.O. Box 7600 
Los Angeles, CA 90051 

Mr. Joel Renner 
INEL 
P.O.  Box 1625 
Idaho Falls, ID 83415-3526 

213-977-7870 

208-526-9824 
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