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Imitialize the population

+

Evaluate the fitness function

+

Use Roulette Wheel for reproduction

+

Crossowver

+

MNIwntat sntiovr

hechk th
terminatiomn
criteria

Stop

S5 i, G,y szl loges 3 S

Fably Sl sl (S5 el calis Sl Jlod g 455 4 Jgor

State number 1 2 3 4 5

Generation Size 50 200 50 200 400
Population Size G G 100 100 200
Optimum Loss (kW) 561.25 536.13 528.68 528.68 528.68
Simulation Time (s) 7.892 13.87 11.9 29.2 77.56
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Vel = wVE + Crand; (Pbest® — X¥) + Corand; (Gbest® — X¥) (15)
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Xt = X+ v (16)
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Initialize the optimization variables
randomly

'

Find the value of objective function and
solution fitness

I

Find the local (neighboring) and global best
solutions

!

Update the velocity and position Lo
generate new solution

Check th
termination
criteria

Stop
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Peak Load (kW] Number of Customers Load Type Bus Number

535 210 Residential B, 7821 22

566 220 Residential 9,10, 24, 25,35, 36
454 10 Commercial 11, 12,285, 31, 37
1000 1 Industrial 15

1150 1 Industrial 16

450 200 Residential 32,33,34
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Element Distribution Bus-bar
transformer

Failure rate (1 /year) 0.015 0,001
[for cables: 1/year.km]
Repair Time (hr) 200 2

Cond i (G| 3 PIDMI acis o 2.4
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~=-Bus Attraction Index
-~ Average Interruption Time -

20 25 30

252 sl PIDMI ol als 7 Joor

State 1 | State2 | State3 | Stated State 7

Bus m =1 n =8 = =8
Feeder

Number 1 ) m,=8 _ A n,=8
n,=8 _ n=1 | p=1 | n=8 ._ =8

039015 | 095449 . 683560 | 466671 | -6.14577 | 201472 | 0.15423 | 109667 | 428528
072242 | 097789 ‘ 454453 | 540147 | -65007 | -1.44376 | -23007 | 960147 | 275624
08547 | 09549 : 390021 | 638311 | -6.28122 | 029832 | 278122 | 988311 | 320168
098697 | 045449 . 203248 | 774127 | 234895 | 455984 | -0.24895 | 984127 | 6.65984
059015 | 00113 ‘ 137885 | 48099 | 059975 | 47308 | 129975 | 5308 [ 354308
072242 | 00113 ; 151112 | 586806 | 073202 | 578896 | 143202 | 656806 | 643896
059015 | 047719 . 3T129% | 49401 | 252737 | 160368 | 237263 | 984401 | 650368
072272 | 093178 : 530094 | 554998 | -6.03152 | -097248 | -LI3152 | 104499 | 392752
0.8547 1 : 54547 | 65376 | -64453 | 04624 | -15453 | 114376 | 44376
098697 | 04549 833248 | BA4I27 | 164895 | 525984 | 535105 | 154412 | 122598
060317 | 090908 769409 | 491628 | 566947 | -144728 | 133053 | 119162 | 555272
073544 | 0.90908 . 542636 | 56744 | -58372 | -0.68912 | -09372 | 10.574 | 421088
086772 05 : 436772 | 694176 | -263228 | 344176 | 086772 | 104417 | 694176

I . 644551 | 784551 | 583392 | 116408 | 023592 | 134455 | 6.76408
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Charging Rate

(BCAP/hour) 0110203 |04 |05 |06 (07|08

Distributed | DRR, 4 5 4 4 4 5 5 4
Renewable
Resources | PRR2 | 30 | 30 30 28
(DRRS) [—pL. )
and
Parking
Lots (PL)
optimum
location

X:05151
Y:588.3583

Charging Rate (BCAP/hour)
S G997 S 5, Sy 1TSS

) EV penetration 25% and DRR penetration 10%.
) EV penetration 50% and DRR penetration 10%.
) EV penetration 75% and DRR penetration 10%.
) EV penetration 100% and DRR penetration 10%.
)
)
)
)

a
b
C
d
e

EV penetration 25% and DRR penetration 15%.
f) EV penetration 50% and DRR penetration 15%.
g) EV penetration 75% and DRR penetration 15%.
h) EV penetration 100% and DRR penetration 15%.
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EV Penetration DRR Penetration Loss using GA Loss using PSO
(%) (%) (kW] (kW]

10 484 485.5
10 562,75 570

10 B43.5 543.5
10 718.75 721

13 414,25 416

15 486.25 491.5
15 572,75 572,75
12 616 G16
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