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Abstract

During the last 20 years, the electricity generation system of Crete Island has been actually based on the

operation of several gas-turbines, presenting an annual utilization factor higher than 50%. Despite the

undeniable advantages of modern gas-turbines, one cannot disregard the huge quantities of hot exhausted

gases produced, containing almost two thirds of the chemical energy of fuel consumed. On the other hand,
the island faces serious water resources insufficiency problems, especially during hot periods of the year. In

this context, the island electricity generation utility (Public Power Corporation (PPC)) is planning to

allocate the so far unexploited exhausted gases of a recently installed gas-turbine (LM-6000) at the

Linoperamata–Heraklion power station to the neighboring municipality of Gaziou. The main idea elab-

orated in the present study is the techno-economic evaluation of a new desalination plant, utilizing

a thermal desalination process and taking advantage of the heat content of the above-mentioned gas-

turbine. According to the results obtained, it is almost certain that the proposed desalination plant is able to

produce an amount of clean water adequate to cover the local habitants’ needs at a moderate cost, not only
saving almost 15,000 tones of imported oil per year but also alleviating the local environment from several

flue gases.
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1. Introduction

During the last 20 years, the electricity generation system of Crete island has been actually
based on the operation of several gas-turbines, representing more than 65% of the installed
electrical power of the local network [1]. Generally speaking, gas-turbines are normally used to
cover peak load demand [2]. This is not the case for Crete island, where the utilization factor of
the existing gas-turbines exceeds 50% per annum [3], mainly due to increased electrical load de-
mand, inability of the base thermal power units (steam turbines) to face even the basic load de-
mand of the system along with significant delay [4] in erecting new thermal power stations.
On the other hand, Crete island faces a serious water insufficiency problem––as the majority of

the Aegean Sea islands––especially during the hot periods of the year [5]. In fact, Cretan water
reserves are quite remarkable but the amplifying irrigation needs gradually consume the island’s
water reserves. As a direct result of this situation, the clean water reserves start diminishing [6],
hence the water purchase cost is constantly increasing, currently approaching or even exceeding
the value of 1A/m3.
In this context, the island electricity generation utility (PPC) is planning to allocate the exhaust

gases of a recently installed gas turbine (LM-6000) in the Linoperamata–Heraklion power station
to the neighboring municipality of Gaziou. Up till now the totality of the outlet produced go
directly to the atmosphere without taking advantage of their thermal energy. The main idea
elaborated in the present study is the techno-economic evaluation of a new desalination plant,
using a thermal desalination process, based on the heat of outgases resulting by the LM-6000
gas-turbine. On top of this, the intention of PPC to allot exhausted gases heat is also considered,
as compensation to the local habitants for the environmental impacts [7,8] resulting from the
operation of the Linoperamata thermal power station.
For this purpose, the present work investigates the techno-economic viability [9,10] of a similar

application in the local socio-economic environment. More specifically, the main dimensions of
the proposed solution are initially determined on the basis of appropriate mass and energy bal-
ance calculations [11,12]. Accordingly, all available information concerning the first installation
and the maintenance and operation cost of the complete desalination plant are also taken into
account [13]. This study is integrated via a complete cost-benefit analysis, in order not only to
estimate the marginal clean water production cost but also divide this cost in each main cost
component. In this way, the monetary value of the heat energy––granted by PPC to the local
habitants––may also be calculated on an annual basis.
2. Present situation

The LM-6000 gas-turbine––rated electrical power of 43.3 MWe––has been installed [3] in the
Linoperamata of Heraklion power station since 2002, in an attempt to facilitate the considerably
increased electrical load of the island during the last years. According to official data [14], the net
outlet power of the unit is 42.77 MWe, while the mass flow rate of the hot outgases (456 �C) is
123.7 kg/s. Using the above presented information, the existing heat rejected––compared with the
atmospheric 20 �C––may be estimated equal to 57.4 MWth. Assuming that the outlet temperature
to the environment ends up to 150 �C, a remarkable part––approximately 39.7 MWth––of the
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rejected heat can be employed. Bear in mind that––lacking any heat recovery mechanism––this
significant heat amount has been hitherto lost.
At the same time, the water consumption of the adjoining municipality of Gaziou exceeds the

2,600,000 m3 per year, definitely presenting upward trends. More specifically, evaluating the most
recent available data [13], it is obvious that over 1,800,000 m3 of potable water are annually
consumed by the local habitants, while another 850,000 m3 are respectively engrossed for agri-
cultural purposes. After a thorough analysis concerning the market price of clean water in the
area, it is rational that the mean price of the potable water is 0.53A/m3.
3. Proposed solution

For the accomplishment of the proposed investment, the following parts are required (see also
Fig. 1):

(a) A heat recovery boiler for the production of superheated steam (pressure of 7 bar and temper-
ature of 180 �C) from input water of 90 �C and 10 bar. The input heat results from the mass
flow rate of 123.7 kg/s of the LM-6000 gas-turbine exhausted gases, while the expected effi-
ciency of the boiler ranges between 70% and 90%.

(b) A new thermal desalination plant based on a multi-effect (3–5 effects are considered) distilla-
tion procedure, accompanied by thermal vapor compression (MED-TVC) for increased per-
formance ratio [11,12,15]. The rated capacity of the installation is 460 m3/h of potable water,
using brackish water from the bordering lake of Almiros. The corresponding gained output
ratio (GOR) value is approximately 8.1 (kg of distillate/kg of steam used), while the steam
leaves the desalination unit in a saturated condition. Finally, the specific energy consumption
of the installation ‘‘q’’ is approximately equal to 65 kWhth per cubic meter of potable water
produced [12,15,16].
Fig. 1. Schematic presentation of the proposed cogeneration–desalination plant.
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(c) A condensed water collection system, which leads the saturated steam to the existing feed water
tank. Accordingly, after the thermal deaerator of the water, the feed water pumps lead the
working fluid to the boiler at a pressure of 10 bar.

(d) The brackish water system. This system includes the suction apparatus for unprocessed water,
the pretreatment equipment, the transportation pipelines and the corresponding pumps.
Accordingly, the processed byproduct should return to the Almiros Lake, via a parallel net-
work and the appropriate saline-water (brine) pumps.

(e) The network of clean water transportation and the corresponding water reservoir. In the pres-
ent situation, the storage volume of the proposed water reservoir is set equal to 6000 m3, due
to existing land usage constraints [13].
4. Definition of the system main dimensions

Once all main components of the proposed desalination–cogeneration system have been
introduced, their main dimensions should accordingly be defined by using an integrated energy
balance analysis [2,11,12,17–19].

4.1. Heat recovery boiler analysis

In consideration of the data [13,14] concerning the LM-6000 gas-turbine exhausted gases (mass
flow rate ‘‘mG’’ 123.7 kg/s and temperature ‘‘hin’’ of 456 �C), the corresponding ‘‘QGin ’’ input heat
is given as:
QGin ¼ mG � Cp � ðhin � haÞ ð1Þ

This input heat is mainly absorbed by the water–steam circuit ‘‘Q0’’, while a small part ‘‘Ql’’ of

it turns to system loss (�1.3%). Finally, a considerable part of the input heat is included in the
exhausted gases (hex � 150 �C) going to the atmosphere. More specifically, according to the en-
ergy conservation equation concerning the heat recovery boiler, one may write:
Q0 ¼ QGin � QGex � Ql ¼ mG � Cp � ðhin � haÞ � mG � Cp � ðhex � haÞ � Ql ð2Þ

where ‘‘ha’’ is the ambient temperature and ‘‘Cp’’ is the constant pressure specific heat, being
mainly a function of the gases’ temperature, i.e. Cp ¼ CpðhÞ.
Applying numerical values on Eqs. (1) and (2), the resulting effective heat (absorbed by the

water–steam mass flow rate) is approximately 39.3 MWth. This energy is used to transform the
input water (enthalpy hw ¼ 420 kJ/kg) to superheated steam (enthalpy hu ¼ 2799 kJ/kg). Hence
the resulting steam mass flow rate ‘‘m0’’ is given as:
m0 ¼
Q0

hu � hw
ð3Þ
According to Eq. (3), the expected steam production approximately equals to 16.4 kg/s or 59 tn/
h. Finally, a remarkable part ‘‘a’’ of steam produced is consumed by the installation in order to
cover the energy demand of several subsystems, thus only the remainder ‘‘m’’ of steam is for-
warded to the desalination process, i.e.:
m ¼ ð1� aÞ � m0 ð4Þ
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4.2. Energy analysis of desalination unit

Using Eqs. (1)–(4), the produced superheated steam mass flow rate entering the desalination
unit, for potable water production via a MED-TVC desalination procedure, may be calculated.
The output temperature ‘‘ho’’ of the resulting condensate is approximately 100 �C. Hence, the
useful energy ‘‘Q�’’ given to the brackish water is estimated as:
Q� ¼ m � ðhu � h0 � dhÞ ð5Þ
where ‘‘dh’’ is the enthalpy drop during the steam transportation from the boiler to the desali-
nation unit and ‘‘h0’’ the condensate enthalpy. Subsequently, the energy ‘‘Qdes’’ absorbed by the
desalination procedure is estimated via the heat transfer efficiency of the unit ‘‘gdes’’, ranging
between 85% and 95%. Thus, the corresponding ‘‘Qdes’’ value can be expressed as:
Qdes ¼ gdes � Q� ð6Þ
Using the available information by the corresponding literature [11,12,15], the specific heat
absorbed per cubic meter of produced clean water ‘‘q’’ varies between 50 and 70 kWh/m3.
Subsequently, the potable water volume rate ‘‘V ’’ can be predicted as:
V ¼ Qdes
q

ð7Þ
Finally, using the energy conservation equation throughout the desalination unit one may
estimate the desalination unit outlet temperature of the potable water (see for example Darwish
and El-Dessouky [11]).
4.3. Additional energy consumptions

During the complete desalination procedure, there are several additional energy consumption
devices using either superheated steam from the outlet of the heat recovery boiler or electrical
energy from the LM-6000 gas-turbine [13]. Since the present analysis is also interested in the
feasibility of the complete installation, the additional energy consumption amounts are as well
taken into consideration, i.e.:

• Boiler feed water pumps (pressure increase 10 bar, mass flow rate 60 tn/h).
• Brackish water transportation pumps (pressure increase 2–3 bar, volume flow rate 2000 m3/h).
• Potable water transportation pumps (pressure increase 1.5–2 bar, volume flow rate 500 m3/h).
• Brine transportation pumps (pressure increase �2 bar, volume flow rate 1500 m3/h).
• Saturated water transportation pumps (pressure increase 0.5 bar, mass flow rate 60 tn/h).
• Other auxiliary devices, estimated electrical energy consumption 0.2 kWhe/m3 per cubic meter
of potable water produced.

Summarizing, the electrical energy consumption ‘‘e’’ of the proposed installation can be roughly
estimated to be between 1.0 and 1.5 kWhe/m

3. This value is in accordance with the established
values [11,12,15,16] for similar desalination systems, according to which ‘‘e’’ should vary between
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0.8 and 1.5 kWhe/m
3. For increased security, the maximum value of ‘‘e’’ is adopted in the cost-

benefit analysis of the next section.
5. Cost-benefit analysis

5.1. Initial cost

The numerical value of the proposed desalination plant investment cost is a combination of the
initial cost and the corresponding maintenance and operation (M&O) cost [10]. More specifically,
the initial cost ‘‘IC0’’ includes the market price of all the equipment used for the clean water
production, along with the corresponding installation cost. Besides, the cost for manufacturing
the clean water storage reservoir is also included. After an extensive market survey [12–14,20–22],
the corresponding buy cost values for the proposed desalination plant are included in Table 1.
Recapitulating, the turnkey cost of the proposed installation is found equal to 3,300,000A, while

this value may normally vary between 2,700,000A and 3,900,000A.
5.2. Investment cost

As it is well accepted, the future (after n-years of operation) value of the investment cost is a
combination of the initial investment cost ‘‘ICn’’ and the maintenance and operation cost. The
future value of the initial investment cost can be expressed as:
Table

First i

1

2

3

4

5

6

7

8

ICn ¼ ð1� cÞ � IC0 � ð1þ iÞn ð8Þ
where ‘‘c’’ is the subsidy percentage by the Greek State and ‘‘i’’ is the corresponding capital cost in
the local market. According to the existing Greek Development Law (2601/98), clean water
production investments based on cogeneration are subsidized by a 30%, i.e. c ¼ 0:3.
Subsequently, the maintenance and operation (M&O) cost can be split into the fixed mainte-

nance cost ‘‘FCn’’ and the variable one ‘‘VCn’’. For simplicity reasons, the variable M&O cost is
1

nstallation cost analysis

First installation cost main components Value

Heat recovery boiler (steam mass flow rate, 60 t/h; pressure, 10 bar; outlet

temperature, 150 �C; maximum gas inlet temperature, 480 �C)
850,000A

Water pumps, steam–water pipelines (maximum pressure 12 bar) 270,000A

Modifications of the gas-turbine (LM-6000) outlet part 100,000A

Boiler and water pumps transportation and installation cost 180,000A

Desalination unit (MED-TVC) (rated potable water production, 460 m3/h) 900,000A

Transportation network of brackish water 400,000A

Transportation network of desalinated water and water storage reservoir 500,000A

Commissioning and educational cost 100,000

Total cost 3,300,000A
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not explicitly analyzed here. Furthermore, during the first years of operation, the corresponding
term is usually incorporated in the fixed M&O cost.
In this context, the annual fixed M&O cost of the desalinated water production plant can be

expressed as a fraction ‘‘m’’ of the corresponding initial capital invested (assuming also an annual
increase of the cost equal to ‘‘gm’’) plus the annual energy consumption cost. This value depends
on the electricity consumption cost as well as on the necessary heat purchase value. The electricity
term results as the product of the annual electrical energy consumption ‘‘e � Vt ’’ with the corre-
sponding electricity purchase value ‘‘ce’’. Subsequently, the heat consumed purchase cost is the
product of the specific heat consumed, the annual water production volume and the heat price
value. Using the above information one may write that:
Cn ¼ ð1
(

� cÞ � IC0 þ m � IC0
Xn
j¼1

1þ gm

1þ i

� �j
þ e � ce � Vt �

Xn
j¼1

1þ e
1þ i

� �j

þ q � cq � Vt �
Xn
j¼1

1þ eq
1þ i

� �j)
� ð1þ iÞn ð9Þ
where ‘‘Vt ’’ is the annual clean water production volume (m3), ‘‘e’’ is the specific electricity con-
sumption (kWh/m3) of the desalination plant and ‘‘e’’ the mean annual electricity price escalation
rate. Similarly, ‘‘q’’ is the specific heat consumption per cubic meter of clean water production,
‘‘cq’’ is the input heat reduced cost and ‘‘eq’’ is the corresponding heat cost annual escalation rate.

5.3. Investment revenue

Subsequently, the total savings (in current values) over an n-year period, due to the clean water
production, are given as:
Rn ¼ cw � Vt � ð1þ iÞn �
Xn
j¼1

1þ w
1þ i

� �j
ð10Þ
where ‘‘cw’’ is the current price of clean water produced by the desalination plant and ‘‘w’’ is the
mean annual escalation rate of water price. As it is obvious, the desalinated water price should be
definitely lower than the corresponding market price of potable water for every case examined, in
order the proposed investment to be economically viable.

5.4. Break-even equation

By comparing the total expenses and the corresponding total savings of the investment for a
specific service period of the installation (n ¼ n�), lower than the normal lifetime of the desali-
nation plant, one gets:
Cn � Rn ¼ 0 ð11Þ
or equivalently:
IC0 � ½ð1� cÞ þ m � fg
 þ Vt � ðe � ce � fe þ q � cq � fqÞ � cw � Vt � fw ¼ 0 ð12Þ
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where the auxiliary functions ‘‘fx’’ are defined as:
fx ¼
Xn
j¼1

1þ x
1þ i

� �j
¼ 1þ x
1þ i

� 1

 
þ 1þ x
1þ i

þ � � � þ 1þ x
1þ i

� �n�1!
ð13Þ
with x ¼ gm; e; eq and w.
It is important, at this point, to mention that Eq. (12) can be solved in order to estimate the

marginal desalinated water production cost, if the service period of the installation and the capital
cost of the market are defined.
5.5. Clean water production cost

For the estimation of the marginal production cost per cubic meter of desalinated water, on the
basis of the proposed desalination plant, one may solve Eq. (12), thus:
cw ¼ IC0

fw � Vt
� c � IC0

fw � Vt
þ m � IC0

Vt
� fg
fw

þ e � ce �
fe
fw

þ q � cq �
fq
fw

ð14Þ
According to Eq. (14), the current value of desalinated water produced by the proposed
desalination configuration, operating for an unobstructed n-year period, mainly depends on:

ii(i) The initial capital invested (first term of the right hand side (RHS) of Eq. (14)).
i(ii) The state subsidization percentage (second term of the RHS of Eq. (14)).
(iii) The annual M&O cost parameter (third term of the RHS of Eq. (14)).
(iv) The specific cost of the electrical energy consumed (fourth term of the RHS of Eq. (14)).
(v) The reduced cost of the heat input of the installation (fifth term of the RHS of Eq. (14)).

Bear in mind that all terms mentioned are properly modified in order to regard the time var-
iation of the issue’s economic parameters (e.g. capital cost, inflation ratio, electricity and heat buy
cost, etc.).
6. Desalinated water production cost results

Applying the above-presented analysis on the proposed desalination plant ‘‘DP’’ configuration,
the time-variation of the corresponding clean water production cost may be estimated. For this
purpose, the parameters of Eq. (14) take values of Table 2. All values selected are based either on
extensive market surveys [13] or on local market records [10].
Hence, according to the results of Fig. 2, the expected clean water production cost is definitely

below 0.37A/m3, even after 5 years of the proposed desalination plant’s operation. More specifi-
cally, the maximum water production cost after 5 years of operation approximates 0.32A/m3, while
for 15 years of operation it is below 0.2A/m3––an aspect underlining the desalination plant’s
considerable cost reduction with operational time.
Accordingly, for the short-term operation of the proposed DP, the first installation cost rep-

resents more than two-thirds of the corresponding production cost. On the other hand, there is a



Table 2

Central values of the main parameters of the cost-benefit analysis

Parameter Numerical value Units Parameter Numerical value Units

IC0 3,300,000 A ce 0.041 A/kWh

c 30 % e 2 %

m 2.8 % q 60 kWhth/m
3

gm 4 % w 2 (%)

e 1.5 kWhe/m
3 Vt 2,500,000 m3

i 8 %
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Fig. 2. Desalinated water marginal production cost analysis in the course of time.
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significant reduction of the initial cost contribution in Fig. 2 as the service period of the instal-
lation increases. In this case, the required electricity purchase cost becomes quite remarkable;
while a fair increase is also encountered for the M&O cost contribution in the installation mar-
ginal production cost.
Finally, all the above-presented calculation results comprise a 30% state subsidization on the

first installation cost of the DP, as well as a zero purchase cost for the heat absorbed by the
installation. Although these assumptions were principally made during the present analysis, for
comparison purposes Fig. 3 demonstrates the marginal production cost increase of desalinated
water in the theoretical case that either no first installation cost subsidization is considered (i.e.
c ¼ 0%) or a rational price (e.g. cq ¼ 0:002A/kWhth) is attributed to the input heat amount. As it
comes out from Fig. 3, the viability of the proposed investment is strongly questioned even at a
minimum input heat charge, since the clean water production cost is respectively increased by
0.12A/m3, for the entire operational life of the investment. Hence, the corresponding monetary
value of annual heat energy––granted by PPC to the local habitants––exceeds the 350,000A/year in
constant values. Similarly, in case of zero State subsidization of the investment, the corresponding
marginal production cost of the installation increases up to 0.095A/m3 for the 5-years operation
and 0.04A/m3 for the 15-years operation of the desalination plant. Hence, the maximum pro-
duction cost in this theoretical worst scenario varies between 0.53A/m3 and 0.36A/m3 respectively.
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Fig. 3. The impact of imported heat cost and state subsidization on desalinated water marginal production cost.
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Fig. 4. Turnkey cost impact on desalinated water marginal production cost.
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The calculation results concerning the estimated desalinated water production cost of the
proposed installation are presented in the following, as a function of the main parameters of the
problem.
6.1. Turnkey cost of the investment

As already mentioned, the turnkey cost of the investment includes the ex-works price of the
equipment required and the corresponding installation and commissioning cost. According to Fig.
4 a remarkable cost modification is encountered in case that the first installation cost varies �20%
around the proposed numerical value. More precisely, the corresponding marginal production
cost variation is 0.11A/m3 for the 5-years operation and 0.07A/m3 for the 15-years operation of the
proposed installation.
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6.2. Capital cost

It is widely accepted that the capital cost depends on the financial status of local market and
particularly on the existing investment opportunities, the timing of repayment, the risk of
investment and the inflation rate of economy, in order to obtain positive inflation-free capital
return. In the present investigation the capital cost values analyzed range between 5% and 15%,
values quite realistic for the EU market. According to Fig. 5, the water production cost increases
in proportion to the capital cost, i.e. approximately 0.006A/m3 by 1% increase of the capital cost.
As a result, the 5-years production cost varies between 0.3A/m3 and 0.37A/m3, while the corre-
sponding value for the 15-years operation is between 0.18A/m3 and 0.25A/m3.

6.3. Hours of operation of the LM-6000 gas-turbine

Generally speaking, the vast majority of the existing gas-turbines operate to cover peak load
demand. This is not the case for Cretan electricity generation system. As a result, the majority of
the island’s gas-turbines practically approximate 5500 h of full operation per annum [1,3]. Con-
sidering that the exhaust gases of the LM-6000 gas turbine is the main energy input of the
examined installation, Fig. 6 analyzes how the annual utilization factor of the LM-6000 engine
affects the desalinated water production cost. According to the results obtained, the clean water
production cost increases (for a short-term operation) by almost 0.035A/m3 for every 500 fewer
operational hours, per year of electricity generation unit. In case of long-term operation (e.g. 15-
years) the corresponding marginal production cost increases by 0.02A/m3.

6.4. Input electricity purchase cost

The proposed desalination plant is mainly based on input heat, in order to accomplish its basic
operation activities. However, an adequate electricity amount is also required to support the
auxiliary subsystems of the installation. Fig. 7 demonstrates the impact of an electricity purchase
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Fig. 5. Capital cost impact on desalinated water marginal production cost.
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Fig. 6. Gas-turbine operation hours impact on desalinated water marginal production cost.
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Fig. 7. Imported electricity cost impact on desalinated water marginal production cost.
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cost variation equal to �0.0125A/m3 (in comparison with 0.0615A/m3––the central value of Table
2) on the corresponding time-evolution of the clean water production cost. Using the information
presented, it is apparent that any electricity purchase cost increase/decrease leads to an equivalent
desalinated water production cost increase/decrease almost independently of the operational years
of installation.
Recapitulating, the turnkey cost of installation, the local market capital cost, the hours of annual

operation of the corresponding power station (gas-turbine) and the required input electricity buy-
cost are the main parameters that significantly affect the marginal production cost of the proposed
desalination plant, in excess of the operational years of the unit. In this context, any decrease of the
turnkey cost of installation, the market capital cost, the electricity purchase cost or any increase of
the utilization factor of the system leads to a corresponding production cost decrease, Table 3. In



Table 3

Impact of main parameters on the desalinated water production cost

Cost-benefit parameter 5-years Service period 15-years Service period

Capital cost variation from 5% to

15%

Production cost increase from 0.30A/m3 to

0.37A/m3
Production cost increase from

0.18A/m3 to 0.25A/m3

Turnkey cost variation �20% Production cost variation 0.11A/m3 Production cost variation 0.07A/m3

Operation hours of gas-turbine 0.035A/m3 Production cost increase for

every 500 fewer operational hours per year

0.020A/m3 Production cost increase

for every 500 fewer operational

hours per year

Input electricity purchase cost

variation �0.0123A/m3
Production cost variation �0.0123A/m3 Production cost variation

�0.0123A/m3
Subsidization percentage variation

from 0% to 30%

Production cost increase 0.095A/m3 Production cost increase 0.042A/m3

Input heat charge 0.002A/kWhth Production cost increase 0.12A/m3 Production cost increase 0.12A/m3
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most cases investigated, the clean water marginal production cost changes more intensely for a
short-term operation of installation than for a long-term one (see also Eq. (14)).
7. Conclusions and proposals

The present study implements the idea of fulfilling a small island community’s requirement
for clean water by using the high temperature of an already operating gas-turbine exhausted gases
on a cogeneration basis. For this purpose, the proposed desalination plant basic dimensions are
estimated using available official data along with an integrated mass flow and energy conserva-
tion analysis. The annual production capacity of the desalination plant analyzed surpasses the
2,500,000 m3 of potable water, hence covering the annual water consumption of the municipality
involved.
Accordingly, an integrated cost-benefit analysis is carried out in order to examine the financial

viability of a similar venture. The resulting marginal production cost value is less than 0.37A/m3,
being equal to the corresponding average current price of the available clean water in the area. In
order to improve reliability of the proposed solution, an extensive sensitivity analysis is carried
out, regarding desalinated water production cost under predefined variations of the basic
parameters of the problem. The entirety of the results obtained support realization of such an
investment.
The main issue to be ensured in the course of time is the local electricity utility engagement

to allocate the gas-turbine exhausted gases to this specific desalination plant of the adjoining
municipality of Gaziou, at no cost. If this last precondition is fulfilled, it is almost certain that the
proposed desalination plant is able to produce an amount of clean water adequate to cover the
local habitants’ needs at a moderate price, not only saving almost 15,000 tones of imported oil per
year but also alleviating the local environment from significant quantities of air pollutants.
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