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Abstract

The advancement of technology, especially battery technology, on the one hand, and the pollution of big
cities and the depletion of fossil fuels, on the other hand, have caused the world's major automobile
companies to pay more attention to electric vehicles. Electricity distribution networks are not designed to
connect this amount of electric vehicles. Therefore, the high penetration of electric vehicles in the
distribution network not only increases the energy supply cost of the network user, but also negatively
affects various parameters of the network, including losses and voltage drop. In this paper, an optimal
management strategy is proposed which turns this challenge into an opportunity for the operator of the
distribution network. In other words, with the two tools of responsive load management and electric vehicle
charging and discharging strategy management proposed in this paper, not only the penetration level of
electric vehicles in the distribution network has increased and the need for network development has been
postponed, but also the management of this Cars have reduced losses and improved voltage drop in the
network. The proposed strategy has been applied by Games software on IEEE standard network and its
results have been evaluated.
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Figure (1): 24-hour load factor of the residential network under study
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Figure (2): Hourly price of purchasing energy from the upstream network
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Figure (4): A behavioral pattern of EVs entering and leaving during the day [21]
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Figure (5): Number of vehicles connected to the network at different times
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Figure (6): The amount of power received from the upstream network at different EV penetration rates
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Figure (7): Per-unit voltage value of different network buses at different penetration rates of EVs
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Table (3): Voltage imbalance between different phases on bus 36 at different vehicle penetration rates)
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Figure (8): Voltage amplitude in different phases in each of the network buses
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Table (4): Total energy wasted (kWh) in the feeder over all hours of the day at different penetration rates of EVs
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Figure (9): The amount of power received from the upstream network at different EV penetration rates
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Table (7): Total energy wasted (kWh) in the feeder over all hours of the day at different penetration rates of
EVs
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Figure (10): Per-unit voltage value of different network buses at different penetration rates of EVs

Table (6): Voltage imbalance between different phases on bus 36 at different vehicle penetration rates
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Figure (11): Number of EVs connected to the grid at different times of the day
G30 bew 90 B S (ol ollae was o Lid EVS s DR lojen o poe o551l b1y as 595 aSlas [ soe (VY S
ST b Sy pals alawly 4 s aSis cud b 5l e BB jlaie aSl o 1o 542 aSits 4 EVS pled Jlas! Sl Lossas ¢ 3

Gauo0) e Bgai o jo S0 Oyleay el adl 018l Sy Slel (o esar 4 )l as e licedsl ClllB g el oull

Yo


https://jeps.dezful.iau.ir/article-1-519-en.html

[ Downloaded from jeps.dezful .iau.ir on 2025-09-29 ]

Journal of Novel Researches on Smart Power Systems - VVol. 14 - No. 1- Spring 2025

V¥ Sl —Jsl o)leds —p2o,lezr Jlo —aialion ©508 slapins ;o (g Olidod 4,0

S g5 ge I 018 Sezg CawdWl oy Sodyb ol58l gy 4l 4y i bl Jlasl sl ST s b Gl en EVS

ol ol 2365 AUl b poie o pdanes Caely (golpiiog sl

B i

—=—NO-EVs & NO-DR
+— NO-EVs & DR-Voltage and Price sensitive i
—+—100% Penetration of EVs & DR-Valtage and Price sensitive

o =2} ~
T

Total apparent power {pu)
B

1 1 1 L I
10 15 20 1 6 9

Time (hr)

Sy B985 o000 dghi Ly yo 5O (el Hb dasin Y Sl
Figure (12): Hourly load characteristic at 100% penetration rate of electric vehicles

Table (8): ;0 /)¢ 3985 cupo ,0 a5l JS (5,50 Slali e iz ep g Vo sl 10 Y8 b gl ajl 5Ly ML
Imbalance between phases at peak load hour (8pm) and total network losses

oald ioles (VY USS 50 0ol ploxil glagy )l o calirs (slo b o 5Ldg assls Jlade ol pogdle sl ol (aseio (A Jaio
ouuis g )l b ooguse 3l aSl sla ialyl Lsas EVS gas o) e Sga b aslis a4y (bl adlal o) Lo il Gillae
sl iy 2l agle ey Jolazels 5 5ty ol o wlils ol5me aSL oo

0.99 T
—&—NO-EVs & NO-DR

—+— NO-EVs & DR-Voltage and Price sensitive

T
R 3
0.98 —— 100% Penetration of EVs & DR-Voltage and Price sensitive \
o

0.97

Voltage (pu)
o
8

0.95

0.94

10 15 20 1 6 9
Bus Number

0.93

EVS 5gi cilitio cal pd 58 @998 a5 (s pols 5o 5Ll ol ,luiio W S
Figure (13): Voltage amplitude value in distribution network buses at different EV penetration coefficients

Table (8): Imbalance between phases at peak load hour (8pm) and total network losses
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