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This study is concerned with optimizing the daily operation of solar power plant equipped with
thermal energy storage system (TES). The modeling is performed by solving set of non-linear
governing equations and is verified through comparison with the literature. "Maximum
production period" and "maximum revenue" constitute the objectives of the optimization study
which are first considered individually (as two single-objective problems) and are then
considered simultaneously (as multi-objective problem). Genetic Algorithm (GA) is employed as
the optimization tool. The results of the irst objective (maximum production period) shows
hour increase in the daily production time as result of employing the TES system. This occurred
through saving energy during times of high solar radiation and using the stored energy for
electricity generation during times of low or zero solar radiation. The results of the second
objective (maximum revenue) indicate 13.5% increase in the produced pro it as result of
employing the TES system. This improvement was resulted from saving energy during times of
low electricity price and using the stored energy for maximum electricity generation during times
of high electricity price. Finally, in the multi-objective study, hour increase in the production
period and 8.1% increase in the revenue were simultaneously obtained as result of proper
tradeoff between the two objectives.
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1- Levelized Cost Of Energy, (LCOE)
2- Solar field, (S.F)
3- Non Linear Programming, (NLP)
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4- Life Cycle saving
5- Andasol_1
6- Parabolic Trough
7- Heat Transfer Fluid, (HTF)
8- Direct Normal Irradiation, (DNI)

 [
 D

O
R

: 2
0.

10
01

.1
.1

02
75

94
0.

13
94

.1
5.

10
.1

1.
5 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 m
m

e.
m

od
ar

es
.a

c.
ir

 o
n 

20
24

-0
4-

19
 ]

 

                             2 / 10

https://dorl.net/dor/20.1001.1.10275940.1394.15.10.11.5
https://mme.modares.ac.ir/article-15-3053-en.html


    

                            

13941510  251  

  
1   

)1(, . = 0.386 20.94
 

 ]  15 [  .  
) 2(  

)2(, . = , . , . , .

) 2(   

] 16.[

2-2-   

] 14 .[ 
 ] 17 .[

  ) 3)  (6 .  (
 

  
)3(, = , ·
)4(, = , + ·
)5(, · , , · = · · ,

)6(, · , , · = · · ,

   
 .C H 

 
1 2 

  .
) 7 (

220 
] 18.[  

  
)8(, = , , ,

)9(, = , ,

) 8)  (9(
 .)  10( 

1 
   

)10(, = ( ) , ( ,

, ,
) .

,

 
) 11 (   

1- Logarithmic mean temperature difference

)7(

= = 

[1443 + 0.172 ( 273.15 )]
.

 [
 D

O
R

: 2
0.

10
01

.1
.1

02
75

94
0.

13
94

.1
5.

10
.1

1.
5 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 m
m

e.
m

od
ar

es
.a

c.
ir

 o
n 

20
24

-0
4-

19
 ]

 

                             3 / 10

https://dorl.net/dor/20.1001.1.10275940.1394.15.10.11.5
https://mme.modares.ac.ir/article-15-3053-en.html


    

                            

  

252  13941510  

)11(, = , , , ,

ln( , ,

, ,
)

) AB 
1 ( ) 12)  (13 (  

)12(, . = , + ,

)13(
, · , + , · ,

= , . · , .

2-3-   

 .
50   .1

 .

   

2-3 -1-   
) 14)   (17 (

 ]14[.  
)14(. = , , ,

)15(0.98 . = . ( )
)14)   (15( ., . 

 ( )   , 

,   
 .

98/0  .
 

  .  

)16(. = ( ) , . ( .

. ,
) .

, .

)17(, . = , ,

ln( ,

,
)

)  18)   (19)   (
 (  ]  19 [

   

)18(
, = 18.34 + 1.498 , + 0.00138 ,

)19(, = 18.34 + 1.498 , + 0.00138 ,

2-3 -2 -   
 ) 20)  (24 (  

)20(= , , ,

)21(0.98 = . ( )

)22(= ( ) , ( .

. ,
) .

,

)23(, = , ,

ln( ,

,
)

1- Steam generator, (S.G)

)24(, = 18.34 + 1.498 , + 0.00138 ,

2-3 -3-   
 ) 25 (29 (  

)25(= , , ,

)26(0.98 = . ( )

)27(= ( ) , ( .

. ,
) .

,

)28(, = , ,

ln( ,

,
)

)29(, = 18.34 + 1.498 , + 0.00138 ,

) 30 .  ( 
   

)30(= ( . )

2-3 -4-   
) 31)  (34 (  .

) 31 ()  (
)  ( ) (

) ,  (  

)31(=
,

) 32 (   

)32(

= , [1 (0.19 0.41 .

. ,
 

+0.218 .

. ,
)]

  .

 
  ] 4.[  

)33(
, ,

= .

. ,

  
)34(= . ( )

2-3 -5 -   
08/0 

 
)  .35 () 37 (    

)35(=
)36(= @

)37(= @

2-3 -6 -   
  

  

 [
 D

O
R

: 2
0.

10
01

.1
.1

02
75

94
0.

13
94

.1
5.

10
.1

1.
5 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 m
m

e.
m

od
ar

es
.a

c.
ir

 o
n 

20
24

-0
4-

19
 ]

 

                             4 / 10

https://dorl.net/dor/20.1001.1.10275940.1394.15.10.11.5
https://mme.modares.ac.ir/article-15-3053-en.html


    

                            

13941510  253  

) 38 (  
)38(= . ( )

  

)39(= .
( )

) 40 .  (  
  ( ) 4/0- 

 ]17.[  

)40(

,
= + 2 1 .

. ,
 

1 .

. ,

 ) 41 (   
)41(=

3 -  )   
3-1- 

   "     " 
""  

) 42 .  (J   
1 0    .   
) 42 (

  

)42(

max ( ), =

0

1
 )   ( )  43 (

    

)43(max ( ). ( )

) 44 (
 ] 20.[  

)44(( ) = 27 + 15sin(
2 15.4

24 )

24 
 .

), (   .
24  .

40)  %27919 ]14[ (
30 60 

  

3-2-    

 
 . 

 .

    .
50  

80 %   

 1  .
 

 
2  .

   
1.  ( )  

   
2. 

  

 .
1 

  

]21-25 [  

4 -   
   

 .     
] 14 [ .

     
594    

  .1  .
   ] 14  ) [

 (2    .
 .

] 14 [
)    (   

3 2 

   

5 -   

5-1- 

  . 
  )

 ( 

1- Non-dominated sorting Genetic Algorithm, (NSGA
2- Pareto front 
3- Solar multiple 
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