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Abstract: In traditional generation systems, about 25% of
energy is wasted, and the presence of distributed energy
resources (DER) such as photovoltaic, wind turbines, fuel cell,
and the combined heat and power can reduce fuel consumption,
pollution, and transmission losses. In this paper, a complete
energy management framework in a microgrid is proposed by
considering the constraints using Improved Shuffled Frog
Leaping Algorithm, in which the exact share of energy
production for different units is determined. The proposed
scheme is used to select the best arrangement of DERs in the
microgrid, the output of which is to determine the number and
optimal location of DERs in several bus-bars. Then, the
independent system operator determines the quantity of energy
exchange and consumption by considering load distribution
constraints. Boilers and CHPs have also been used to maintain
the balance between the production of thermal power by energy
sources and thermal demands. In addition, the Demand
Response Program has been used with the aim of smoothing the
load curve and of reducing the operating costs. Finally, the
proposed method has been implemented and simulated using
MATLAB software on a two standards 69-and- 118-bus IEEE
system. The comparison of the results with other algorithms
showed the accuracy and superiority of the proposed method
from the point of view of reducing operating costs.
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Introduction

In the use of microgrids, an optimal economic
plan for power generation should be considered
in order to supply the load, taking into account
the available resources and facilities. In the
recent years, due to an increase in greenhouse
gas emissions and because of concerns about the
health of the global community and
environmental pollution, the tendency to use
renewable energies is growing. The considered
objective function is to maximize the profits
from the sale of battery power or excess
electrical energy to the grid. Considering that the
presented objective function is non-linear and
discrete, the conventional optimization methods
cannot be used to solve this group of problems,
and meta-heuristic methods that are used in this
paper from ISLFA must be resorted to.

Materials and Methods

In this paper, the Improved Frog Leaping
Algorithm is used to optimize energy in
microgrids. The ISFLA is an algorithm based on
meta-heuristic memetics. The ISFLA is inspired
by the way a group of frogs search for food. The
frog's combined mutation algorithm uses the
combination method and provides the possibility
of message exchange in local search. In this
paper, using the proposed method after
determining the location, number and capacity of
resources the optimal arrangement of DER
resources is studied to reduce operating costs in a
microgrid. The results of simulation on two
systems will be checked with several other
methods for validation and verification, and at
the end, the network reliability indicators will be
evaluated.

Results

In the first scenario, considering that the
conditions of pollution, network losses, and
DRPs have been met equally, this scenario can
be considered as the base case and other case
studies are evaluated according to scenario one.
The operating cost in this case was estimated at
3250 dollars. In the second scenario, the weight
of the minimization of operating costs increased
due to an increase in the profit from the use of

(OMom

DRP. The results obtained from ISFLA
estimated the cost of operation at 2675 dollars,
and the reduction in electricity and heat demand
was achieved by 19.9% and 14.3%, respectively.
In this case, the participation of consumers in
exploitation reached its maximum. In the third
scenario, the weight of reduction of pollution
caused by fossil fuels in CHP and boiler was
more than other restrictions, which brought the
operating cost to 2859 dollars. In this case, the
electricity and heat savings according to DRP
programs were 8.4% and 6.6%, respectively.
Finally, in the fourth scenario and with an
increase in the impact of losses, the operating
cost reaches 2968 dollars and the DR programs
had a positive effect on supplying electrical and
thermal demand by 10.9% and 7.8%,
respectively.

Discussion and Conclusion

In this paper, an optimization method based on
the ISLFA has been presented, with the aim of
finding the optimal answer for the energy
management of a microgrid in different
approaches. The objective function considered in
this study included pollution cost, loss cost,
battery participation and operating costs, whose
output results showed the best arrangement for
the desired number of DER. According to the
conducted case studies, it has been observed that
during low load hours, energy having been
purchased from the upstream network at a cheap
price and stored in the battery; therefore, during
peak hours, in addition to supplying the required
power of MG loads, additional energy was also
sold to the upstream network to increase income.
The results obtained from the case studies
showed an average reduction of 16.5% and
10.6% respectively in the costs of operational
losses and pollution reduction. Considering load
response programs also reduces operating costs
by 24% and can be profitable for subscribers.
The obtained results and its comparison with
other methods showed an increase in the profit of
using DR and a reduction in the operating cost. A
definite reduction in load and a reduction in
LOEE in calculations also showed an increase in
system reliability.
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5. Local Marginal Price (LMP)
6. Security Constrained Unit Commitment (SCUC)
7. Wind Turbine

VRVIRR|
Sl ol g Gl SO b el 51 Mo o4 02
SUIS 5 mle 3,5 a0 55 Ly Sl el gl Ol 5
ol am g L sladle s pd b 8k s s g e
5 Sler il cdln 5l 1S 5 oS slas Lel
daides slacsd Sl Sl eslial 4 bl (g3 ame S5 4)T
St = o S [T e 5o [N ol L35 Jl- s
L i J 28 5 455 (65 20 s 5 0155 G e
LUl 53 a5 ol o 3 b Sl Wb 6,5 8%,
AU e 03 sl 485 3 s 550 ot 1S5 L
5 ol s L @S gl el Sl eslinal b (ool e
GS sl 5 0L Ol by O35 gl ol oy Sl &l
5 gl Sl s oISl Il Gy g0 4 5 el
53 el 45,8 I3 s 3550 o > Shee DI 2
Joos Sl o Sl A5l oladl il [Y] o e
el 3 ol e aalllas Ol 5 Jst B L s ol s 4
5350 3w ST ) (g3lasl ial 451 4y [F0]
GBS s L elanl ol (Il 5 4l 5l gl e e
s ol meniny ool 805 5 e 3 b be S sla sl
VI oo o3 el o als y B, 510 53 Ol g 05 0
5> ety St slaten T glal pass sl (550500 5 )
o3 Olgmean S s Sl el 388 3 L L el
o Aile Sl Slamd 3 allis cpl 53l 0k eliz
$1SS &) 50ay DRP sl LalS 0155 Oljee s a5 L ot
53 35 e 03, LS g OB AS S L gl ol 5
S S e s se sl ) S A] e e
5 OB IS 5 Of 3 48 ales sas esli =l el
Iz gy B 53 1) 05 laslgdy Wil 5o QS jems
el L Lols Cnw 6,503 cpl &S S as o 550 4 |ime
59 ol als Al us dal s QBASG e 5 g il 53
Aas Al 5L o,

Oley 5o Lb fals (gladkie G oS o el g2 G
sl 5l s el S (golal s 5 Aoy s JhalS S

R e S e (6,8 e Sy laole; 3 WL lacas

1. Demand Response Program

2. Two-stage stochastic programming
3. Mixed Integer Programming

4. Market Power
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