
"able financial terms.

In Other cases a direct agreement can be reached
between the well and an interested

party to occurred in Rodigo,

Italy and

In solutions such as those above the project 

be tailored to the resource and not

Compatible concerning well
rights and data confidentiality needed.
French and Italian legislation for example allow

public availability of well information.

Comparing a geothermal and Conventional
project on equal high initial

ment of the former may hamper or
outweight the drastic in

costs achievable during the life Of the System.
costs increase more than proportionally

with depth and vary considerably according 

cost and local rig situation.
Fully equipped medium depth doublets 

from around 1-1.5 M US 5 in Poland 2.5-6 in

Western Europe.
Geothermal plants generally include Surface equip-

ment peak-load exchangers

and heat pumps which add the
(considerably in the latter case).

example a possible geothermal heating Station 

in G.3 been valued
M US which 7.5 the

surface absorption heat
remainder the Cost of a completed

1300 depth doublet. In 0.67M
geothermal plant under construction is cos-

ting 7 M us which 2.1 for two 1700 doub-

lets and the rest for absorption heat

These investments must be compared with those for 

conventional centralized heating 

for the and substations) 
part of a district heating System may range from

5 M US 5 for a small project to 15-25 for a larger
size one. A6 example the town with 

and related equipment will 

cost around 9 M US connecting 13,000
housing units in

around 25 M US and Lemale,

data evidence the main disadvantage of
medium-large centralized heating 

from energy to individual

investments With long pay-back.

Within this the largest Outlays 

for the downstream part of any district hea-

t ing Costs have a re-
levant impact should be closely monitored and

constrained.

Sizable of million

also required for the larger geothermal 

for wells and for surface

should be carefully optimized.
A Option already mentioned is the

use of existing w e l l s .

Another is concentrate efforts On fresh water
requiring one w e l l in

Drilling to shallow-medium depth targets will also

ranges

quite lower.

While approach limits expec-

ted Of the geothermal thus

i ts heat and chemical con-

of the tend to improve

rate can easily double and

saline water could be in

many cases the need a reinjection w e l l ) .

The interplay between the different factors 

from the economic point of each

other as Shown in Figure 1.

Optimization equipment and Of drilling tech-

niques well Standardization materials

and procedures can lower Costs significantly. 

can be attai-

ned by careful planning and Shortening the time-

of project t h e feasibi-
lity and preliminary agreements phase drill-

ing the first well and thence delivery of

heat to the end users. Handling Of a l l phases

the project by a single qualified Operator

be critical t o purpose.

Whenever possible maximization o f utilisation
period and/or of useful temperature drop improve 

substantially economics. The first target can be
achieved complementary like adding sum-

mer cooling to w i n t e r in
et

coupling greenhouse heating with c r o p

in e t The other 

approach implies cascaded example green-

house heating and fish as in
Rodigo). Sale for drinking of the cooled
sa l i ne water after utilization Of avai lable heat

planned in et
upgrade the value of the geothermal

Investment.

AND TAXATION

It i s a well fact that the continuing de-
pressed energy prices have slowed the develop-

ment geothermal.

crude o i l and natural gas
at the border of the various EC countries

diverse and often contrasting pic-

ture emerges when one looks at the

product prices and considers the

l ev i e s imposed. For instance light fuel oil is

most heavily taxed i n Italy and thus end-usem
there pay a much higher price than i n the rest

of EC. Gas for greenhouse

in the Netherlands i s much cheaper

than in the rest of Europe. High taxes o i l ,

coal and electricity compared to those on gas
and favor these last energies in Den-
mark. Italy has established a very rewarding

price for producers from

ding
through a levy on electricity tariffs.

milar incentive could be adopted for heat

from applies a

levy an electricity i n Of dist-

rict heating any geothermal).

LOW electricity prices in several Nordic count-

ries have favoured heat pump

tor where there is an interest for the geother-

m a l industry.
From the above examples it appears that from the 

economic point of view geothermal energy 

on favourable grounds i n country

Some s i -



ther than in other.
Environmental under consideration 
by an increasing number of benefit the

polluting low-medium tempe-

rature geothermal.
significant progress at the European l e v e l

drastic of inconsistencies in final
price and in taxation energy is needed.

of this and other renewable

ASPECTS

A characteristic Of geothermal activity the well

known fact that upstream operations quite simi-
l a r to other mining activities like oil gas ex-

ploration and production. already
is a close relationship between the

two activities because of the wealth of technical
and geological data from oil gas we l l s of interest

for geothermal prospecting.
The legal aspects concerning geothermal exploration 
and production are different in the various Euro-
pean countries. The resource may be in the
ship of the State of a private entity. It may be

regulated by complex specific in
by a more manageable set Of 
Often no special legislation exists provisions

for groundwater apply.
It is important that the legal steps required to 

and exploit geothermal be simple
and necessary authorizations be granted without

undue delays.
Confidentiality of oil gas well data be
relaxed once the boreholes are

hydrological in

France and Italy).
Rules should be on testing oil gas

wells prior to their abandonment. 
Of and potential

Should be provided of type al-
ready been by a
general the EC. Inventories could include
ad research wells drilled by State agencies.

the downstream and appro-
priate regulatory on geothermal heat use

within the framework Of comparable and/
district heating alternatives are needed.

Guidelines a common legal Confor-
mity with which member States may enact
specific rules suitable to be

issued by the EC.

CONSIDERATIONS

Technologies related direct of geothermal
energy in general well demonstrated.
commercial plants with different operating 
have been completed and running in the medium 

As regards the fact ad-
vantage other of which
still in the R D stage.
One of the main medium to low temperature
geothermal is its reduced impact on the en-

vironment when compared to oil and coal products.
A geothermal heating plant can achieve a reduction
of 1.5 to 5 tans of CO per each TOE
depending on the Most Of

the sulphur and nitric oxides well as particula-

to temperature range.

2

te emissions would be avoided.

When considering the future of geothermal non-
electric should be noted that the 

Size of heating plant Of this type
corresponds to substitution Of 700 to 5000

This plant dimension is well suited far
a small-medium district heating project
for a large greenhouse complex of several

Geothermal heating operators can thus aim at
market niche projects limited in size but

rather the different
environmentally qualified.

Market Penetration problems however exist in
the district heating sector which in many coun-
tries does not grow planned because the
reluctance of end-users to abandon individual 
heating Systems. 
Where the gas industry is pushing to develop a
city-wide service is a very tough 
competitor m y district heating

it Conventional or geothermal. For
this reason several
regulate the respective of gas and dis-
trict heating in town heating.

The above apply also to the agri-
business especially low-priced fuel

a greenhouse

consuption of 4.5 billion alterna-
tive energy competition difficult. 
A problem is also the rather large size of geo-
thermal which is still uncommon in

the world.

Notwithstanding it6 deve-
lopment not progressing satisfactorily. Pre-
sent day is aptly described in the follo-
wing statement by its evalua-
tion report on energy demonstration
"There is evidence of replication but this 

is hindered by the fact that most of the con-
municipalities who have no incen-

tive to is there a well
established geothermal because each

project bringing together the skills 
from Other industry

main business is

ment of such an industry is vital if the
thermal potential in the Community is to be
fully exploited"

The same conclusions were reached i n the 1993

evaluation report
It is necessary that concerns other than local
entities and Structured

the Single project the lead in deve-
loping a geothermal business. TO be vital it
should the whole European that
activity in just country would in many

be too limited. One can think for example
of heat water distribution companies already
operating on a national better international 
scale Who could offer the geothermal as

a alternative "fuel" for heating
conditions are right. Alternati-

vely a special company could be established.

grow

AND TRAINING

a Sizable market to develop geothermal
and promotion actions



needed.
Dissemination of data and studies related to geo-
thermal and their application potential 
must a t the national and European level.
Transfer Of presentation of
case histories on successful and failed projects)
between countries should be
EC has recommended that a reference centre be esta-
blished in the Community where interested 
could receive advice and A
structure of this type has been created by ENEL
(the Italian national V.C.

Specific inputs tailored to meet
different be addressed to a
wide audience. Political and administrative autho-

rities involved in energy at
the l oca l be told of the interest Of
geothermal on management,
contribution to environment

producing Which needed in geo-
thermal

of the 
potential market. Similar information should reach 
drilling and field maintenance distri-

bution and/or management
A very critical segment of the audience are

must be adequately motivated.
should up and im-

plement program to promote at levels
geothermal energy. Many such have
been formed in recent

lastly in Italy). The
International Geothermal 
set a European branch Which is quite active.

of qualified technicians is

great importance to a viable geothermal indu-
stry. Professional training a
reliable estimate of the human needed,
will help provide expert personnel both the
geothermal field operations and the running and
management of heating plants.

Greater use of geothermal and other
will contribute to of the

of energy supply and hard 
currency saving.

Medium geothermal resources
in readily available and 
cally disseminated. 
Even in times low energy 

heat comparable and at times competi-
tive with conventional more if

costs energy taken into account. 
Widespread utilization of the is

by the risk factor and by legal and fi-
nancial obstacles which need to be to.
Some possible actions to this purpose are dis-
cussed in the paper.
To conclude with the Words of the Madrid

of the March 1994 Conference on
by the EC:

"Renewable Energy a vital energy re-
capable making a significant contri- 

bution to the security and sustainability of

Current and future energy at the
same time ensuring and environmental 
protection for future generations. They Should 
be developed by Europe in coordinated way
for the benefit Of all its citizens.
Renewable Energy Sources face

education and training they face
discrimination. These barriers should be
tackled through urgent and coherent action.".
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