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USE OF GEOTHERMAL ENERGY AT KIFAR WELL, EGYPT
IN WATER TRANSPORTATION

Fouad K. Boulos

Egyptian Geological Survey and Mining Authority
3 Salah Salem Road, Abbassiya, Cairo, Egypt

Sieyxendria (Pig. 1)distant 220 kn fron
ABSTRACT .atruh, The prescnt wori: dezls with uHE

lifar-1 tuierzzl wel: (57 ©2) in tne nion of transvorting fresh watco fros
pripipiu g pell (Fi 5 ounEE ol
northwestern desert of Zzyet considered as hiZar t:erm‘allt encrf_f %o lioziﬁi e'li,-f ricit
the most productive flowine cater well in B0 LeabuCss g i o A
to pump water along a 220 k.. pipeline tc

the regior IS proposed to be used as a

source t0 supiy iiarse ilatrub ﬁesort area s-atrub,

On tne nortawestern coast Of the ilediterr- . B .

aneaT Sea with potabls watcrd thﬁoucn a GEOLOGICAL AND HYDROGEOLOGICAL SETTING
ipeline. Becausc the well ischarges a Fyin : : S S Dans sion

guee amount of nure and fresh vaterg ( ™3 Kifar ig situated ln attara Deporesgion

1) representeud by .uaternary %abkk;
3ou1ta of silt, clay and eveporites arc at
rims of tae depnress

464 pvm) under s hizh pressure of 5 kg/em
from Ivdiameter cutlet from a rechargeable
aquifer of the :ubian system of eastern
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will be octaine. from electricity that
could be »rovide: from the heat of the
discharges water using o binary cycle
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transportation by geothermal energy will
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INTRODUCTION

latrun city Situate:. on the liediterra-
nean coast (#iz, 1) ie characterized Dby
having one of ti:e fascmatlng and attract-
ive beaches for tourism in tie world,It is
considered as one of the beautiful resorts
that attracts many torists and people
from all gypt curing summer to enjoy fine 2
weather and sea water, The CIt¥ IS lacking
sufficient fresh water particularly during
summer, Tne main domestic water supnly is
brackish provids: fron avallable shallow
wells in the vicinity. . limited amount of
drinking water supply 1is provide:: from
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TOPOGRAPHY

The topsgraphic profile of the proposed
track of pizeline from Kifar to Matruh
(Fig. 3) represented in Fig. 4 shows the
presence of a plateau in between.
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figure 4, Zopographic profile passing
by  Kifar w211 and liatruh through the
proposed =rack of pipeline (Fig. 3).

The difierence between the ground level
of Kifar weZZ (=77 m) and the highest peak
of the plateau is ~310 m  This difference
requires at least 4 pumps to elevate water
to that height. It is planned to lie tne
pumps at Kifar site and at 40, 5C, and 120
n from Kifar. When vater reaches the highest
peak, it will later flow by gravity.

GEOTHERMAL ZNERGY/ELECTRICITY CONVERSION

_ Electricity required to drive pumps in
this remote area is proposed to be supnplied
from geothermal power plant to be eotablis-
hed at Kifar well using a binary cycle
turbine. The proposesi pilot plant with a
single stags binarEy process i1s schematically
shown in Fiz. 5. Efficiency can be increased
i f more ther a single stage is apzlied.
Ammonia is zroposec to be used as an
operating mz=Zium because of its superior
thermodynaric properties, Its thermal
conductivit;: and very low boiling point
(-33.5 °C).

Condensztion of ammonia depends on the
prevailing =ir temperature at the site,Based
on the air zemperature of the surrounding
regions, becausc of the absence of )
meteorologizzl station at Kifar, tne air in
average a rzximum of 35 OC by day time and

a minimum of 20 9C by night during summer and
a maximum of 17 °C bg day time and a minimum
of 10°C end lower by night during  winter.
Maximum efiiciency of electrical generation
could be therefore obtained by nignt particu-
larly during winter. The différence in tempe-
rature of the discharged water from Kifar and
air temperature by night reaches 47 ©C in
winter and 37 °C in summer. It is therefore
preferable to onerate the geothermal power
plant by night. During tke first year of
operation, 1t is advisable to keep the
turbine working only for few hours by night
to give a chance for the aguifer water
temperature to be ir equilibrium with the
formation temperature at depth and ensure
almost no drop of thermal water temperature.
Continuous water flow for 3 years (1975-1982,
1987-198%) when the well head wa:z damage:
(GPC, 1982, 198:) causes a temperature drop
of 8°0¢ (64-57 0C), i.e, a drop of 1 9C/year,
Test for a continuous flovw for few hours can
be made during the first month of onreration
in order to déetermine the optimum time for a
continuous flow without any noticeable
temperaturc drop.
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Figure 5. Schematic diagram of proposed
geothermal power plant at Kifar well.

Water tanks filled fron pipeline whether
at liatruh or at other places between Kifar
and Matruh are suppose¢ to be filled b
night. 1f the water consumption exceeds the
amount of stored water, operation of the
geothermal plant can be further extended for
some fen hours in the morning, depending OnN
the amount needed.

The electrical power expected to be
generated may exceed 100 k¥ in summer and
130 kW in winter, About 100 kW will be
needed for pumping up water to the top of
the plateau.
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