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Abstract:

Solar energy is the world's most unique and affordable renewable energy source and can be converted into
many other forms. In this article, it will be discussed in a long-term perspective the technical and economic
feasibility of installing stand-alone solar power plant units with battery support to supply part of Baghdad's
electricity. The objective function of this problem includes the cost of installation and maintenance of solar
panels, batteries and inverter, which is solved with a certain interest rate in a 20-year perspective using IPSO
and ALPSO methods. Furthermore, the load loss supplied and the charging/discharging limit are among the
constraints. This article is unique in that it is implemented in the context of Baghdad city, and it also
investigates the possible profit from selling power to main grid. Other features and innovations include the
implementation of the new ALPSO algorithm. In this algorithm, the constraints of the problem are respected
through a three-step adaptive search process. The results show that the proposed methods significantly reduce
the lost load (especially in the ALPSO method), reduce the cost of maintenance and installation, and generally
improve the performance of the system.
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Initialization
for each iteration t do
for each particle i do
calculate vt** according to (14)
update x'** according to (15)

calculate f (x**1)
if f (x*1) < f (pi) then

update pi

end

if f (x**1) < f (g) then
update g

end

end
end
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exp(T)—1
Probgqjuse = exp(10) =1 (Y1)

0,85 sl Y B e o3l o Bolar sae G 5l 55,5 Probadjust 51055 e Sle 59, 40,55 e 51 o Probagjust ! 5o
S yg0 4 (TSDM) (il oS 4l .0iS oo okl a0 0,8 S 0 ) )] (Gomians pnn 9 0iS oo iBgio A8 Py 5l 1) 6 u50L

el
Initialize T=0

if Xin f(P)F — f(PY*" = 0 then

T=T+1
end
Generate a random number rand () between [0,1]
if Probagjust>rand () then

Stop the swarm from learning the current Pq
End
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f(Particle;) = f(x},x%,...,xP) (f)

ol 5 5 y90 4 (SCGS) sl oS as

for each dimension d from 1 to D do

Generate a random number rand () between [0, 1]
if Probcandigate>rand () then

Candidate? = Py°

else
randomly select two Px and Py, from the swarm
if f(Pi(k)) < f(Pi(m)) then
Candidate? = P @ + Gaussian (¢%)
else
Candidate = Pn? + Gaussian (¢°)
end
end
end
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n
1
Average?® = EZ Pf (Y0)
i=1

n
1
Gaussian (c%) = Ez(Pid - Averaged)2 (Y#)
i=1

exp(iter) —1
Probcanagigate = exp(10) — 1
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Competitiveness; = Zf(xi)”l — f(x)t x-)
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for iteration fromttot+ 1 do
for each particle i and i from 1 to n do
CompetitiveneSSCandidate = ?=if(xi)t+1 - f(xi)t
end
end
for iteration fromttot+ 1 do
for each particle i and i from 1 to n do
Competitivenessp, = P )T — )t
end
end
if Competitivenesscqndidgate > C ompetitivenessp, then
Update Pg: Pq = Candidate
T=0
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else =5
Py doesn’t change A
T=T-1 j’
end v
Initialize all particles’ positions and Velocmes within the search space W
Initialize T = 0, Probadjust = 0 11
Evaluate the fitness value of every particle 2
Update Pi' and Pg' 3
while (stop condition in not reached) do E
Update all particles’ Xi' and V' 2
. =
Evaluate the fitness value of every particle
Update Pi' and Pg' v;
if Probagjust > rand () then =
stop the swarm learning from the current Py j
Use the SCGS to generate a Candidate particle K
. =
Use the CLPS to choose a better particle as new Pq from the =
current Py and the Candidate 3
Use the TSDM to update T and Probadjust c}
end D
end 3
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