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Abstract:

This paper deals with the dynamic economic and emission dispatch during a day as
an important challenge in engineering. On the other hand, renewable energy provides
an undeniable contribution to the energy supply. Therefore, to create an efficient
model, the probability wind energy models have been proposed. In principle, this
problem has several limitations and to bring it to reality, practical and nonlinear
constraints such as power balance, ramp rate, prohibited zone, non-smooth cost
function, and production constraints have been considered. Since these functions i.e.
emission, cost, and wind models are conflicting in nature, to solve this problem, a
multi-objective virus colony search algorithm (VCS) based on Pareto theory has been
proposed. To improve the performance of the virus colony search algorithm, the
chaos theory has been employed that eliminates the weakness of the standard
algorithm, ie the speed of convergence and increased number of iterations of the
algorithm to achieve the optimal solution. Chaos theory refers to the nature of
complex systems with unpredictable behavior. Using the stochastic properties of
chaos system, Chaos theory can improve the quality of population distribution in
search space and enhance algorithm convergence function. The fuzzy decision
function is also used to select the best solution from the set of solutions. The
proposed model and method are applied to different systems and in some cases are
compared with other methods in the articles. The results show an improvement in the
performance of the proposed algorithm. The results also show that the presence of
renewable resources has reduced production costs and thus increased network
security.
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Unit a b; Ci & fi
1 0.008 2 25 100 0.042
2 0.003 1.8 60 140 0.04
3 0.0012 2.1 100 160 0.038
4 0.001 2 120 180 0.037
5 0.0015 1.8 40 200 0.035

Unit Prin P max UR DR POZs
1 10 75 30 30 [25 30], [55 60]
2 20 125 30 30 [45 50], [80 90]
3 30 175 40 40 [60 70], [125 140]
4 40 250 50 50 [95 110], [160 180]
5 50 300 50 50 [85 100], [175 200]

Cedla V0 ot 512 (B) S5 (o 5l ) 2 ¥ J g

8.7 0.43 -4.61 0.36 0.32 -0.66 0.96 -1.6 0.8 -0.1
0.43 8.3 -0.97 0.22 0.75 -0.28 5.04 1.7 0.54 7.2
-4.61 -0.97 9 -2 0.63 3 1.7 -4.3 3.1 -2

0.36 0.22 -2 53 0.47 2.62 -1.96 2.1 0.67 1.8
0.32 0.75 0.63 0.47 8.6 -0.8 0.37 0.72 -0.9 0.69
-0.66 -0.28 3 2.62 -0.8 11.8 -4.9 0.3 3 -3

0.96 5.04 1.7 -1.96 0.37 -4.9 8.24 -0.9 5.9 -0.6
-1.6 1.7 -4.3 2.1 0.72 0.3 -0.9 1.2 -0.96 0.56
0.8 0.54 3.1 0.67 -0.9 3 5.9 -0.96 0.93 -0.3
-0.1 7.2 -2 1.8 0.69 -3 -0.6 0.56 -0.3 0.99

wodle Vo a5 8 5 Slol ayp ml cul o -8 i

Unit a b; Ci & f; P min P max UR DR
1 0.00043 21.6 958.2 450 0.041 150 470 80 80
2 0.00063 21.05 1313.6 600 0.036 135 460 80 80
3 0.00039 20.81 604.97 320 0.028 73 340 80 80
4 0.0007 23.9 471.6 260 0.052 60 300 50 50
5 0.00079 21.62 480.29 280 0.063 73 243 50 50
6 0.00056 17.87 601.75 310 0.048 57 160 50 50
7 0.00211 16.51 502.7 300 0.086 20 130 30 30
8 0.0048 23.23 639.4 340 0.082 47 120 30 30
9 0.10908 19.58 455.6 270 0.098 20 80 30 30
10 0.00951 22.54 692.4 380 0.094 55 55 30 30
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6 608 1628 18 608 1628
7 626 1702 19 654 1776
8 654 1776 20 704 2072
9 690 1924 21 680 1924
10 704 2072 22 605 1628
11 720 2146 23 527 1332
12 740 2220 24 463 1184
4 =z . - . .
5.4 x 10 Jhk_g_gﬁ.r 6LAJ.>\) 6]j.: wliu,a.“..,a;u 6[.2.:% Jg..ﬁ
Best fitness
) -'.\. m— | Mean fitness Ot—:\-’ )‘J—Q Vo j\ M \) uﬁ‘ /: s : ””. e J;MZ 5
oo 6>L€4—:~:'.,. (':‘:’J)Q‘&:’.JL‘[S deslae N Jod> s e e
g -‘1—-’\‘- RGO IS W+ 4«:&) Oﬂ‘)) S99 61.&&)2})).1@}
% 48
8 ™
46 'l\
4.4
.
42 0 30 60 96 120 150

Iteration

ow‘-“ﬁ&;M[’%J"ﬁ'@'@x})_\. Jg.i

Lo

@lgmin Jhas Sl Ulps e ol ow 4z S

353 Sl HPSTCO isy Js ouls 6 e 5 ,Shas
G0 03 dbe sl 33l Sl 3 o D)y pon | dies
L eV esbe js Jol a5 a1y 5laes HPSTCO
bl 13 5llas a5 Il s sl oI5 0V/YYTA]
G100 a3 gdmme 53 LS Conl jasiie ¥ Jsdr Sl as sies
LA liie ol 3o s b Sk axils 3 pm s s 5 e
LK VAT Ll HPSTCO s, b siiainlns
L ol AY/AE Sl i (golgdn (S, &S o
M‘és% oy e o 0L bl skl
ml:dﬁeaj_(w;gwrﬁjaurw@}aﬁj
ol Gl S 5 S A Ol & 6 S 0les Lo

wedle 0 (e (61 oty o Y S

ol dlie ol s (-_g-lf sy Jals kg

[VAVVAT e 51V Jsdr 3 sddiasll sboa i,
sla i, sl sdslo s LS ol L e
oo ety SV Gl S o e il
S 3 sl NS EVVOVY L Ll 5 s, HPSTCO
SV EVATONA Sl el 5 s ol golgiia s, 4S

Sysl Cews s |




Cost

($/h)

3R S IS Wl o) S S8 sk (5550 GVlenl ke 5l 620U L ST 5 Ol (Sl g mss A

1 edalomsas b i)Y IS alin &) pon

spou WY Ss s e LIS ke Y s 2
s I, SS Ve J_Qb@L@;d:ﬁ&,)_@w\;ﬂ
Nl S0 e (S il e AR3 s
IS s 5l s e Ol leangs sk 3 1) ol
e ol il aslana 5 o) S L3 Ol e
ol e e ol Ses e 4 | Conex S 0L
el D e s Sl IS ke S e
e Al Bl s e 80 o8 1SS 5l el
Gl Ol e 1S sloms Gl il SS 0Ly ISl
5 63ledin wa S G amlie SV Jsir ol wig
avamr s Lcnd N ]l o5 50 gla sy plo
Solgmi i 5 sl Jsd 53 sl dalll s
il 03,8 sl i slagaly 3 (5Kt S
S 5 Sl Gl (3de e 03 5T (ramen
2% Salein o R a8 Sl el 5 0 e slie S 0L
Vdodar g ez bl 05 (Solos 58 s J>

A2 HPSTCO [t oo b amlis 53 3l )

R 035
6
17220
s | Best fitness
\-\_ e | Mean fitness
1.6 \-\“ \
15 ‘
1.4
1.3 \_
L2 L\k\\-\‘\\k
e =
1.0 ;
0 30 60 90 120 150
Iteration

rdlo VY s (511 (30t r.g,,ill P STRR] gt

395 o eslial 35 Hlas

0 s 5> s (slag S o lie don 1 g

anile
s | M | A |
SA[18] 47356 NA NA
APSO [18] 44678 NA NA
AIS [18] 44385.43 | 44758.84 45553.7
PSO [18] 44253.24 | 45657.06 | 46402.5
ABC [18] 44045.83 | 44064.73 44218.6
TVAC-IPSO [18] 43136.56 | 43185.66 | 43302.2
MSL [18] 49216.81 NA NA
ICA[13] 43117.05 | 43144.47 | 43209.53
HIGA [18] 43125.37 | 43162.24 | 43259.3
IWO [19] 43219.39 | 43323.83 | 43419.21
CMIWO [19] 43136.78 | 43208.23 | 43353.17
MGDE [20] 43184.46 | 43280.85 | 43461.79
HPSTCO [21] 42151.33 NA NA
Proposed 42130.37 | 42336.82 | 43148.63
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Method MVMO-SH[21] Hybrid EP-SQP[21] LDISS-2 [21]
Min cost ($/day) 1036260.00 1035748.00 1039083.00
Ave cost ($/day) NA NA 1041091.00
Max cost ($/day) NA NA 1042630.00

Method HIGA [21] BBOSB[21] MILP-IPM[21]
Min cost ($/day) 1041087.80 1038362.01 1040676.00
Ave cost ($/day) 1042980.14 1039968.77 NA
Max cost ($/day) 1044926.65 1041538.96 NA

Method HPSTCO [21] ICA[13] Proposed
Min cost ($/day) 1035730.20 1040758.42 1034127.71
Ave cost ($/day) 1036236.63 1041664.62 1036142.89
Max cost ($/day) 1036987.34 1043173.55 1037702.43
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PS [23] 47911 18927
PSO [22] 50893 20163
Proposed 44619 19764

Method Cost ($) Emission (Ib)
NSGA-II 2843489.421 424702.76
SPEA 2844205.762 424619.38
MOPSO 2843847.635 424621.52
Proposed 2843346.285 424614.16
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