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1. FOREWORD 

During the  l a s t  few days we have heard t h a t  the  DOE/ENEL Agreement 

on Cooperative Research and Development i n  Geothermal Energy, signed 

i n  June 1975, encouraged the  implementation of j o i n t  a c t i v i t y  i n  f i v e  

pro jec ts .  One of these  pro jec ts  dea ls  with the var ious aspects  of 
'RESOURCE ASSESSMENT AND RESERVOIR PHYSICS AND ENGINEERING' and i s  

r e fe r r ed  t o  as P ro jec t  DOE/3. 

2. OBJECTIVES 

The general  ob jec t ive  of P ro jec t  3,  as defined i n  the  DOE-ENEL 

Agreement, is t o  "seek procedures f o r  optimizing the  techniques 

required i n  the  resources  assessment and r e se rvo i r  engineering of 

geothermal systems." However, wheq drawing up the  Program Outl ine f o r  

P ro jec t  3 it was decided t h a t ,  i n  view of the  m u l t i p l i c i t y  and v a r i e t y  

of problems t h a t  might a r i s e ,  and t o  s implify the  opera t ive  s ide ,  t he  

a c t i v i t y  of the  Pro jec t  should be divided i n t o  three  separa te  a reas  

(2 )  r e se rvo i r  physics and engineer in  

(3 )  r e se rvo i r  modelling 

2.1 
es the  s p e c i f i c  tasks  

r e l a t i v e  t o  explora t ion  methodology problems, (geological  geophysical 
td 
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and geochemical), as well  as the  problems involved i n  evaluat ing the  

regional  and loca l  geothermal po ten t i a l .  

With regard t o  the  l a t t e r ,  i n  p a r t i c u l a r ,  the  objec t ive  was t o  

develop the  methodological approach of an "a p r i o r i "  es t imat ion of  

geothermal energy, a t  the  same t i m e  at tempting a general  c l a s s i f i c a -  

t i o n  of geothermal p o t e n t i a l  i n  terms of "resources" and "reserves ." 
2.2 

The second area cons i s t s  of the  study of the  problems connected 

with def in ing  the  physical p roper t ies  of the  geothermal r e se rvo i r s .  

The main ob jec t ive  i n  t h i s  case was t o  develop appropriate  processing 

techniques f o r  the  physical  and thermodynamic da ta  from the  w e l l s .  

S t a r t i n g  with the  methods t r i e d  and t e s t ed  i n  t h e . o i l  industry,  t he  

a h  was  t o  extend these to  geothermal research i n  general  and t o  the  

long-term forecas t ing  of the  behaviour of productive wel ls  i n  

p a r t i c u l a r .  

2.3 

The t h i r d  area of  research consis ted of the  inves t iga t ion  of 

geothermal systems by means of  physical  and mathematical models, 

d i rec ted  a t  developing a re ference  base f o r  a b e t t e r  understanding of 

the  nature  and behaviour of these same systems. The model approach, 

besides  represent ing  a generalized means of studying exploi ted 

geothermal systems, was a l s o  regarded a s  a usefu l  t o o l  f o r  def in ing  

the  na tu ra l  physical  parameters of these systems i n  t h e i r  p re -d r i l l i ng  

undisturbed condi t ions.  In  other  words, one of the objec t ives  of t h i s  

area of research of Pro jec t  3 w a s  t o  model na tu ra l  geothermal systems 

with a view t o  understanding how they can form and p e r s i s t  wi th in  the  

e a r t h  s crus t . 
3. TASK OF PROJECT 3 

With these objec t ives  i n  mind, the  following 12  s p e c i f i c  technica l  

t a sks  (shown i n  Table 1) were devised f o r  the  th ree  a reas  of  research.  

Most of them have, by the  way, already'been completed. 
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Table 1. TASKS COMPLETED OR I N  PROGRESS UNDER PROJECT 3 

A) "RESOURCE ASSESSMENT AND EXPLORATION METHODOLOGY" 

* /DEA-3/1 Methods f o r  regional  assessment of geothermal resources.  
Assessment of geothermal po ten t i a l  of Central  and 
South e r n  Tus c any 

t /DEA-3/€1 Helium prospecting i n  geothermal areas .  

B) "RESERVOIR PHYSICS AND ENGINEERING" 

* /DEA-3/3. Analysis of r e se rv  u r e  and dec l ine  curves i n  

* /DEA-3/4 Well-testing i n  Travale-Radicondoli geothermal f i e l d .  
* /DEA-3/5 Thermodynamic study of Bagnore f i e l d .  
t /DEA-3/9 
t /DEA-3/10 Reservoir engineering s t u d i e s  of the  Travale- 

5 /DEA-3/15 Study of water i n f lux  an a r i a t i o n  of f l u i d  composition 

Serrazzano -zone. 

A deple t ion  model of the  Gabbro zone - North Larderel lo .  

Radicondoli Reservoir.  

in the  Bagnore . f i e l d .  

C) "RESERVOIR MODELLING" 

t /DEA-3/5 Study of e f f e c t s  of r e - in j ec t ion  with a mathematical 

t /DEA-3/7 Modelling vapor-dominat geothermal r e se rvo i r s .  
5 /DEA-3/12 Numerical i nves t iga t ion  of geothermal production and 

model. 

i n j e c t i o n  of f l u i d s .  

* Presented a t  the  1s t DOE-ENEL Workshop (Lardere l lo ,  September 

. t Presented a t  the  2nd DOE-ENEL-Workshop (Berkeley, October 1980). 

5 Preliminary r e s u l t s .  
1 :  
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The f i r s t  DOE-ENEL Workshop represented another non-technical 

The f i n a l  r e s u l t s  of the  tasks  ind ica ted  by an a s t e r i s k  i n  task.  

Table 1 were presented and discussed during the  f i r s t  Workshop, he ld  

i n  Larderel lo  i n  September 1977 and are now published i n  a spec ia l  

i s sue  of the  journal  Geothermics. 

The r e s u l t s  of the  o ther  tasks  ( ind ica ted  by a dagger i n  the  

Table) a r e  de t a i l ed  i n  the  following pages (Pro jec t  3 ) .  

4. MAN-POWER REQUIREMENTS 

A l l  t he  tasks  of Pro jec t  3 were devised and implemented i n  c lose  

co l labora t ion  between I t a l i a n  and US researchers .  This co l labora t ion  

necess i ta ted  frequent  working v i s i t s  of American s c i e n t i s t s  t o  the  

ENEL o f f i c e s  i n  P isa  and Lardere l lo  and of I t a l i a n  researchers  t o  t h e  

USGS ( i n  Menlo Park and Denver), t o  Stanford Universi ty  and t o  

Lawrence Berkeley Laboratory. 

Without speaking of the  engagements of personnel t h a t  were 

necessary t o  implement these j o i n t  t a sks ,  t o  give some idea of the  

c lose  techno-scient i f ic  ' rappor t '  created by P ro jec t  3, w e  need only 

say t h a t  there  were approximately 20 v i s i t s  of US s c i e n t i s t s  t o  I t a l y  

and about 15 of ENEL persnnel t o  the  USA, t o t a l i n g  about 550 and 

400 man/day spent abroad f o r  s t r i c t l y  s c i e n t i f i c  reasons. 

5. CONCLUSIONS 

The Pro jec t  Leaders, t h a t  i s  the  w r i t e r s  of t h i s  In t roduct ion ,  

w i l l  not presume t o  draw conclusions on the  v a l i d i t y  of the  s c i e n t i f i c  

resu l t s  obtained u n t i l  now by Pro jec t  3. 

My colleagues along with the  i n t e r n a t i o n a l  geothermal community, 

having read the  20 odd papers a l ready i n  p r i n t  on the  Proceedings of 

the  f i r s t  and second DOE-ENEL Workshops, w i l l  be ab le  t o  draw t h e i r  

own conclusions.  

What we would l i k e  t o  say i s  t h a t  the  type of co l labora t ion  

adopted f o r  Pro jec t  3, with i t s  j o i n t  implementation of the  defined 

t a sks ,  has r e su l t ed  i n  an extremely p r o l i f i c  exchange and comparison 

of know-how and experience. We wish a l s o  t o  add t h a t  the  j o i n t  
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undertaking of  these tasks has generated a strong s p i r i t  of emulation 

and c l o s e  ties of  friendship between a l l  those contributing to 

Project 3.  To these contributors, the Project Leaders want to 

address the ir  thanks and deep appreciation for the work carried out. 

, 




