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3. GENERATION OF ELECTRICITY

Geothermal Project

cost of the. project is represented
by all the works plants needed order ti,

the of electricity)
the income.; such works and plants in
Table together with an their costs.

costs are to variations due to market
conditions and thesc reflect variations
of cost energy.

TABLE HYPOTHESES
GENERATION OF
GEOTHERMAL SOURCE

Investments
Field:
wells 1.5

steam pipes 0.3
water pipes E6
reinjection and
failures ratcs 70

surface

Power Plant:
Equipment 1,000
Civil Works
Assembly US W 15

Operation and
Percentage of
capital tmen t

Is

Power Plant: 15
working over and

However: due to the peculiar of the costs
of wells (cost wrll constant - Hiriart,
1994)and of the plant (cost per
the leading factor in of
energy produced is of the

presented 1989).

The thcsc is
in wherc the of the energy produced

are.plotted versus
of the well

According tu the the cost derived
from the on the plant is constant

derived wells
trend; at a of about 3
i t that the equalization between

costs and power plant) is
supporting rule of thumb of a share.

In the total cost (sum of two
shown.

Cost
wells (shares wclls and from powcr
plant)

Figure 2 energy productivity
wclls

3.2 Alternative Project

project of thermal powcr
plant, burning power 80-100

W, which is common countries.
I n order tu energy, i t

that a part the yearly
The cost of the power plant arid its tcchnical
characteristics are indicated in Tahlc 2

TABLE 2 - HYPOTHESES
GENERATION OF ELECTRICITY
FOSSIL SOURCE

1
for the Puwer Plant

Operation

Technical Data
rate

fucl heat cuntent
fuel specific. 230

hours of f u l l load



o r

Since a average product ion a
geothermal well! after its

and long term ty ,

is over 5 in of gcothcrmal ficlds,
i t out the
tu electric in indeed.

again at the i t casily
seen that w i t h productivity MW per well,

is up a cost
the 9 (out of scale the

graph),

to such results,
it is
hypotheses (Table

includc an extra
of the cost of each wcll, allowing

field 17 wcll,
7 are bccause of failures

wclls) bccause devoted to

large deviation from this hypothesis would
very likely that ficld is
permeability poor this fact would
he evident since the first drilling?, tu

of feasibility study.

The calculations nrc presented
Fig.3, whcre the cost of the energy

arc versus the cost of
the oil

he noted that also this graph there is
an at about
where ttic cost deriving the power plant
is the same as fucl.

Figure 3 Cost of oil (shares
from the puwer plant the fuel)

In total of two
is indicated.

Figure 4 Cost of v s of

3,3

comparison the of electric energy
derived from arid fossil
start from the present the barrel of
and the likely, or statistical, productivity of

wells.

with appears that, at
present cost of the barrel, about 14-15

any with a
3 produce electricity

than a thermal power plant.

I n i t is reasonable to state that a good
field produce clcctric energy at

a cost lower than that
thermal puwer plants, provided the cost of the
oil barrel is greater

I . OF HEAT

is thought be natural
gas directly delivered the user. does

transport network.

There should b e also cost of the boiler
but, thinking of heating apartments and also
large utilization

cost of boiler has been
disregarded.

The initial arc in Tahlc 3.

GENERATION HEAT
NATURAL GAS

Efficiency of the boiler

gas

3 -

Heat of

Natural gas specific
at 34.6

According these hypotheses, the cust the
is simply by the consumption

a i the user multiplied by the cost of the
natural gas is course a linear

ip, pl Fig.
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Figure 5 Cost of cnergy cost of natural

giving cost encrgy of

A for the of
nceds a of two wells,
and other f u r (a
The production f rom wells is

and this a of
flow cach well (but cncrgy

needed to pump that flow ratc, hydraulic
is peculiar o f each well). transport is

in a circuit, with hot watcr
to the arid cold water corning

thcrmal f

of
network arc.considered to with
flow ratc, cost of the
is increasing less with

thcsc
w i t h respect the thermal installcd,
the distance the to user and the
size of plant. latter is Icss

i t pipc.

Thcse costs with
arc in

goods sold are with
hours per o f the

that
factor in determining of the

sold.

Tlie first calculation "scanning" of
possibility
with gas. Thcrcforc the
is one w i t h

is right at
field.

The. of this
the

in which hcat is than
(natura l

'TABLE -
OF

SOURCE

Operation and Maintenancc
capital

wells
io and t

ork

Electric Energy
electric pricc Wh
electric
wells

circuits)

Technical
flow 2110

drop

h i I

heat 200
t

head transport pipc
(twin circuits)

The results are in where costs
of the

hours of utilization per ycar.

!

2840



Ligu i

about cncrgy,

simplifications must in
in t i h I I .

In particular i t is tha t 1 j f i r

of electricity, field
3 is likely

with sourcc of
fully justifying start the after

of the for generation
of not so straight
vcry likely thorough is
case casc.

I I . . . . . . . . . .
, . . . .

Figure 7Cost distance
to user

This if
are in the natural gas.

fact: uscr is community which
the natural gas the

he part the

to Italy
in

for is giving
cost of o f about This
cost of energy would
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