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Figure 1. The graph of reservoir operation.
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Figure 2. Location of Dorodzan reservoir in Fars province.
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Table 1. Monthly water requirement for Dorodzan reservoir downstream.

Lawl o «©> )':I QKJ 4 DA 3> e ™ s 2 Cigedl s B
March  February  January December November October  September  August July Jun May April
24.068 13.388 7.07 5.866 7.295 0 0 0 33.037 60.102 39.39

310155 e Slo iy A3 Ol ey a5 U3 (pl 5 5505 S2305 4 el O3l Sl (g3lula; gle oy 5 503
.:;JJL&\LAFL_JJ_Q\&&.):&QJJ{{UQ\ Gl) Lols Ol 4 poman s La > 9 5
A5 b lemiad S5 0, S s S S Ol e 50 Sl ayls S e Cewn s
Cemd go pons 53 ICACC) (glo oy 553 8 S ol il 3l Sl (s5lala Ol e (S
A s s e s (Sode e )5lS e 4l La o2 5 (S350 0093 ;53 Oe )3 357 50
(’)"j—:":"’)“)‘—bu—‘*{.b)\;ﬁ‘*—'“ﬂd—éb j.\_.ﬂg;_.,;_\uﬁLi()L:;)L.pqub_:»Jo)jzui
osbo (gilalay) Jol e s 4 (r)b sle (s5lula ) s eayls J<:M_, ol 3l J3 e olula, roman
)U.;.AM(ryeudjbu))ryjz.tu)uiﬂj(dj‘ J:thu" “\)quoﬁzcuf‘}fjdb‘})}d\ﬂ
B S S eed 4 (r}.s oo (g3lulay) £33 e b Olaa o a0 a8 A3 pl pl by das e Sl 3
.M\:M\P;@ﬁsp}éuw%ﬁ&a u\;\)\jm;Q)HQa)\NMl{@ﬁﬂﬁ
AR


http://www.sid.ir

IYAE (1) b louds (YY) s SB 5 O Cblis gloing}s 4 i

oS Al doalgt 359 4 Ol gl (glos gdoes
Ly glacs ;S olsal 5 ensdowe OF 3 Jais ax ) 40
=Pl b SKS s sgdeee )l &S Sl dal
Lam g0 o 6l engdome ol il ol enls OLAS
W od; dile praas 4kl ;a > Sepl 4 g

.,\.ZL:L;G CJ_}LLIA .,LJ:L: ob‘yu' ubd.:\ \) (5‘4.,‘.1;

d1

A CmBge S 3 Sle i 358 dlesl onl R
a1, S 0 Al e S ol 4 58S
Sl 203 5,5 s Lo 0L S 5
s poin VB8 s |> 3 55 (ACOCC)
di penas dhis ;3 &S Slam, e 5 Ll eps ¥ IS
dig) peoas 4 > ol 03505 STl | S

(o) 358 Jlasl b s O30 31 (6513 0 g0 Wl 31 5 -1 IS
Figure 3. The graph of reservoir operation with constraint chains.
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Table 2. The parameters of ICA algorithm.
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Table 3. Results of 10 different runs with chain constraint and lake of chin constraint in ICACC algorithm.
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Figure 5. performance of ICA algorithm.
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Figure 4. performance of ICACC algorithm.
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Figure 6. The optimized release using ICACC, demand and last releases.
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Figure 7. The optimized release using ACOCC, demand and last releases.
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Abstract

Background and Objectives: Optimizing the operation of reservoirs is the most important
issue in water science and engineering which has been resolved through a variety of traditional
optimization methods. One of these methods is optimizing using the meta-heuristic algorithms.
The researchers around the world show the performance of meta-heuristic algorithms
performance has been far better than procedures such as linear programming. The aim of this
study is to evaluate the performance of imperialist competitive algorithm (ICA) and ant colony
algorithm (ACO) with application of chain constraints.

Materials and Methods: In this research, ICA, is used to solve the optimization problem of
reservoirs operation. The approach taken in this research is application of relationship continuity
in determining the initial position of countries, which has been proposed as a chain constraints.
The results of applying the chain constraints and lack of application of the chain constraints
have been compared and consequently these results have been compared with one of well -
known algorithm named as ant colony algorithm.

Results: The results indicated that imperialist competitive algorithm without considering the
continuity equation, was rarely able to find possible answer and applying the chain constraints
to determine the initial position of countries, enhanced the performance of algorithm more
efficiently and it leads to even better performance compared to ant colony algorithm and find an
appropriate value for the objective function, so that after running ten times, the mean
for objective function for imperialist competitive algorithm was 15.822 and for ant colony
algorithm was 48.008.

Conclusion: Result have shown with chain constraints the ICA and ACO algorithms have been
unable to find feasible solution and their performance is fairly high. Therefore the chain
constraints can be applied as an essential element in enhancing the efficiency of these
algorithms. Also the results of the comparison between the algorithms has shown that ICA
algorithm performance has been far better than ACO algorithm.

Keywords: Optimization, Meta-heuristic algorithm, Imperialist competitive algorithm,
Ant colony algorithm, Chain constraints
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