Optimal Sizing of an Islanded Micro-Grid Using
Meta-Heuristic Optimization Algorithms
Considering Demand-Side Management







Introduction and Significance
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Methodology
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Fig. 5. A panorama of the optimization process for micro-grid sizing



Simulation Results

CPU
Case al:l\;ls Ba;::il;y InE/kev?f { EVSE TOt?;]N e utilization
P P time [h]

Wlth model
reductlon 4,506,020

/A remarkable saving in CPU time with an

only 2% increment in total NPC

Without
model 4,424,830

SIDEo

[kW]
58 339 6 4,506,020

MFOA

Hybrid GA-PSO
GA

PSO

Total NPC
[$1

Optimization
algorithm

EVSE

Total NPC [$]

MFOA

ybrid GA-PSO 688 45 58 346 7 4,518,573

150 200

Number of iterations

GA 688 46 59 341 7 4,532,088

687 45 82 335 4,552,670 Fig. 6. Total NPC of the micro-grid in terms of iterations
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Verification of the load shifting property of the method:

Time window of the load shifting =4 h
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Percentage of deferrable loads in the total load demand = 20%
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Fig. 7. Impact of employing the DR program on the load curve

Table 3. The results obtained with and without DR deployment

Total NPC
[S]

Inverter
[kW]

Battery
packs

Case PV panels

With DR 4,182,817

Without DR 4,506,020

7% reduction in total NPC



Sensitivity analysis
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Fig. 8. Sensitivity of the total NPC to the operating characteristics of the DRP
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Fig. 9. Cash flow breakdown by components and cost categories

The NPC of the WT accounts for 61% of the TNPC
The capital cost of WT occupies about 65% of the its NPC dominant cost factor

LCOE=50.18/kWh

<

Actual (full) cost of electricity in Iran=50.21/kWh
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Fig. 10. Balance between the energy production and consumption

14



%)
on
=
=
=
Vi
>
Q
e




(g
f
@
C
O
-
O
O
%




ion Y;})
¥

Questions
-

ISCUSS

&7 D
&




