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8. Voltage Deviation

9. Voltage Stability Index

10. Distributed Generation

11. Profit Maximation

12. Energy and Reserve Markets
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. Charging Infrastructures

. Fast Charging Station

. Parking Lots

. Vehicle to Grid

. Distribution System

. Energy Management

. Conservative Voltage Reduction
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3. State of Charge
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1. Urban Traffic Pattern
2. Maximization Traffic Flow Captured
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1. Commercial and Industrial Zones
2. Residential Zone

3. Complex Zone

4. Battery Depreciation Cost
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3. Maintenance Costs
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1. Mixed Integer Linear Programming



Al il 31 gl y S 0Tl ol w3 S a5 53 (slawy 3o
O s 5 4t 31 50 o a plBl el iy s
e 25t Al Se S oSSl 3 s s las
e 3 Al e s 555 L 53 S5 G b Sl s s
(el a3 3 e Slasso sS4y a5 L 35k e salite
gyt SHL B L s BB s LSS, oL

.,U)ﬂda Cewd

OYa 5132) Baa ul 55 €u 38 5 39w slaad 50 :(Y) o

¥ Y Y oL

VAV T [SVPV/AY [V OT/FY | VL A b o550 Vals 31 b el s

TAQ/YO | YYY/SA | YFe/p 5030 L SYsls 51 b el s
VOATY | ATA/#4 | YT/ o g sst 5 S L Vol 51 3 el s
WEAY [ AYAVE [ AYT/YY SaS,L B 5l ah s

£/0Y f/4Y V/VY Lass s 5L SOl & ja

OV | YVa/r | osYrf (erze 5 ) oz S &30
V¥8 s ise
FaAs Js i)

oY KS5 3

el 5, G KAS b i 5h oL, ¥
3L S 3y golub

Sobd slaSlS L bl Son s Wily 0 8S Jile 5l S
S Sl 5 AR S (Ul g s pe Al andls el
oMl Sl 5l Obabl sl 13,8 513 g (5 me 53 L
o) 03 S e 513 Lt LS L sl e oS3 5
S 3 Ay 5 13 S Sy ol el llis 5l e
Mol el ol ool (V) K3 3 5 denlons S L

IPT o550 e s daily 51 e 8 605U
(£0)

2

b 4 b Lin Loul b
SI/, :‘Vb" 74'[(‘”/[ +p:,L/A 71’5/1 ’)'Rb,h'+qt[ 'Xb,h':l"Vh'
_4‘[(17:' o =Dy ™) Ry g ‘Xh.b':l.

23 e 2 S ol el Sl s L

Sl el jlade S (Vo) IS s cciline glacels
I W POV PR - SYSPI I IR PV RN
e b Ol pea S oIk el s Wlie (pl 3 S5 S
e Ldl ol bopediswS b osasl
s 3 3y (G nl Lt ls & cd asie sdslcase
bl b 5 K Sy 5 5 B iy 3 S L
Ol Jals s a8 ol OF L &5 ol 48,5 )3 g
Ol y3 as Gloy 8553 dapd olu Sl it 5 a0 L S

S35 Cu pe g (owiiges ook 4yl VA
L 503 el S o i3 35 LaiaS b 55 65 5V ob e

38 oye S S S

350
— ©— pPLin#2
300 — 49— pPLout#2
—&—pPLin#3

—©—pPLin#4
~—@®— p PLout #4

250

200

150

Energy(kWh)

Time(h)
¥ }\" Al u’bs “ Lﬁf 63}‘ Qy}‘-; (V) JS‘:'

YoaU o555 Y b))

2000

1500

(kwhy 551
S
(=
(=}

W
(=3
(=]

0 (I AN AN AN AP A A A AP AU A AV A A AP Al el el

1 3 5 7 9 11 13 15 17 19 21 23
(Cel)ob;

YJ" Al :\?UQLﬁJGJJJJ CJY)L:J :(A)JS.::

sl o3ls 0L (4) IS5 55 5 s (9531 WAL &y o
LS 5 esyy B bl i (U s ST s o
e L0 35 o S 5 0T 3 e 1530 sy O
e 5 La0ley pms 3 1) Sl ot 3 5518 G S L
das o SaS NN Sl

b S5l pam 0ok TT 7T L KS)L e

[\
W

[N
(=]

—_
(%]

—_
(=]

OYs) Wb a5

W

(=]

1 3 5 7 9 11

(ce

e 551 S Q) Yo
Aoph 5 5 cilite slaadl fo 4 by e SleMLI(Y) Jpd

13 15 17 19 21 23
L) Ole

I I W Al s O35 g dad o DL | Coula @U 33

38 S Cad a5 L aS s e 0L (5511



VA od ) S5 50 b )98 e 39 (B 1 5o 095 5L G CaS )l Ly (e

10l 550 Al S 5L 5o Lot 5 5L e b
OV3) 5,18 ol o ctligSS 5 2 (slaay o

3035 Jmps 1Al GlLa&is L cudi e e Jlaz~|
ods gl

o Tiab 3 Oy 6l bagso s b 5ol b il
(km)j b

JAirb it sl o pilas 5o 55055 (551 S e
(kWh/km)

Jarbag il 5l aS > s bagyoss & fls o o
(km/h)

(1) 35Ls ol 55 55l 5 5,L8 ol

kWh) i &b 5l 25 > p&a 55355 5L s, 50 s0C J5las
KW) i 8U s 55l slaalSolr 5)las 5 5,8 &5

(1) b bosla,l 3 5de S L s eslizl L soc
Paxbay b a5l i)l glagys et slaas
o Al i AUl s 2 glag e Sl

10l 53 J aml 5l Al as oddajly slag )t sl

J Al Gty T80 51 g 5 Glagyo ot sl
(G ) Wi o st il 5 il el

P ab )3 5550 Glagn o Jsd LB soc Jsla-

Pt s s se slagys o J b Jsoc sl
G/kWh) 1 celee 53 G2 L3k 53 55, 5 S5 cwd
$/AWh) t el s Izl daliy Oley 55 (655 Caid
(Sl 5 ¥3) KL Sl enlind 26,5

(S/kWh) a5 55 51 (550 (2 5 7 Cedd

toele o0 axU 3l eddgylh & 555, Sl b Jlaxs]
(Css ) b e Slres 5, PBlas 5 Sl

() L bt 5les 0L o ol 5 ST
21Ul J oAb aeddngly sbagass 5L el b
kWh) £ 03

Cromma AU 5l oddim sl sl ot o 5L o b
kWh) £ Ol 53j &b

M b s o 0L 0 025 S o (s 2k bk
el Sl Sl

10l b el 55 ol jaxls

Q) £ 0l 531 al SESLL @ by je glaay 5o
GV3) 1 aol sas L sl 3o

QYD) 10l 55 )5 450 5o (65,51 Dl &y pe
(e 2o 2 N3 5L ol (sl e &30
(O¥3) KL Sl (gl 5 3550 2ol iy 5

b i 53 SES L Sl 6l 5LS sy aaie ke
GY)

Ne 5 Na

¢PL
e

i

K"

i
in,EX
Ni St
out JEX
Ni,x
N in,zone

Jid

out ,zone
N
Rop, Xop,
Zyy

SOC~EV‘min

i

EV ,max
i

Soc
E R
LT,
n
7’
e

A

ey

I
in,zone

i)t

C out ,zone

ijst

Can™

b

Bl s a2y S ol el e Sl
ST s Il e S 3 LESHL S Sl o
= V8 el 53 AV Olpe 4 315 (ool Lastls o 2eS
))J}delgbﬁﬁ\.wlel{&i@u
3 oS oo 53 3 L atls S Sl s SiS L

NS 4 el yo Ll F/AFE Ol 4

SSLY Sl Ok S sl b

1.05
1 a

0.95 MM

0.9 \“*\M

3 0.85

2 08

y
0.75

Il el

2 5 8 11 14 17
Bk

0,23 26 29 32 35
5Wy solul sasls (V) IS

S S 4o 0

Slasysst LSS gy LOKe (6l Jde (Gios nl 3
Slas st S5 L, 28,8 5 o b s 52 S S
S350 DYl s Aol il 5 e S S
sl Slele 5o i lagyo ot das o LS U pa 55 lag o
e i pd e 3L Sl ol (8551 Cad S s 5
5o B 2SS A L1 s s 1 it WSS L OSIL
iy 0lay 035 S Vb a a5 b e s Ll e e
SN 5555 VLS amimo il (LS L s ey
S S el &l 6 A cadlllas ol 5ls (g S5
S5 s ol 55l Sl a5l 4l
S e s o 13 el 3 ) s slag s
LA &KS L cas golasl Lol gl Ll e de cpl el

3508 4 S gy bagus s S 8 ks L 5L

Q‘JW""}VJW s"_.ma)@.é

b asLs
by el ¢
el jaxll g
i Ba slaged e b
bbbt ety ]
DL bl jarle
e el

(o ) 55l ol o o gl 3L 3,50 slad 4
OY) V2G5 Shos oty bas o 5L SSleul 956 ¢y



PL ,out
it

21l GLa S s s se glasss s S0l s s0CT

it

KW) £ 0by 5310 4l gL KS L Sl el Sl 3 555,

(kWh) ¢ Ol
21l GLals b wedkdnly glassss 5oL mae s0C ™
(kWh) £ oL
21 ab LSS L Sl eddp sl sl Sl sl s0C! T
KWh) £ ol
Pl b bl s s slaso s S8 gl g0
&Wh) 1 0L s
FECS FCIUNITI B FE H slip ol slas o= 5le C"“ Soclgjt,Ex
KWh) ¢ Olej 53 ol
2 Dby J At 5l edisyls glags s 5L mlaw Sociir’l‘;z!;me
(kWh) ¢ Ol
b o e Sl el glag o 5oL C)M Socff;:tz”"e
kWh) ¢ 0be; 55
t Olajy i at el slaso st 5Ll C"“ soc o

it
(kWh)

Sl b e dns e DL 0T 03 S S Sk e g [

el sl Ol K85 Sl

(Cp ) 10k 53 b b Ay 0L b ol SWs W, iy,

[1] Amirioun, M. H. and Kazemi, A., "4 New Model Based
on Optimal Scheduling of Combined Energy Exchange
Modes for Aggregation of Electric Vehicles in a
Residential Complex", Energy, Vol. 69, pp. 186-198,
May. 2014.

(Jmadlnl als s o (GUT 25 (e e g1 [Y]
90 L P G 03 018 Ml S pde) (sl ol b
WS o, K1 L bty (50 505 J S 51 ealinl b (5551
FOYY i p g slod (ol Il (8551 Cu pde 5 pwdige
AT Sl

[3] Razipour, R., Moghaddas-Tafreshi, S. M. and Farhadi,
P., "Optimal Management of Electric Vehicles in an
Intelligent Parking Lot in the Presence of Hydrogen
Storage System", Energy Storage, Vol. 22, pp. 144-152,
2019.

[4] Pirouzi, S., Aghaei, J., Niknam, T., Farahmand, H. and
Korpas, M., "Exploring Prospective Benefits of Electric
Vehicles for Optimal Energy Conditioning in
Distribution Networks", Energy, Vol. 157, pp. 679-689,
2018.

sl (da Sl Gl g u_..".g [RICTRNIY, e (el [0]
oy o130 S0l p Sy B dadlus Sl S s

5 g (S SN (gLngys g5 5 i 53 e ga G,-,:zs,,:

S35 Sy g (owiigeo (oode 4 i Al

W) &S5k e LE Ol 53 5 83 Sl oss,
W) &S5l 5= 03t Ol 53 @is s ol ossy,
P hab s cad BB KL sl JBlas 5 Sl yin® pax®

e it e . - JPL

10l 520 Al LSSk & 2505 sbasa et Bl nf)
e ik e . . . . dep ,PL

10k 531 il &S L 5l g, lag s sl nii‘”

PL

i

EObe 530 b QLSS L 53 s e Glassss sl

b s 53 sddional S5 5o 5ol glaellr sl ns:LA
b e S5 55 el JB 5L ol sl Bl nslfLA’mj"
b s S L 3 e LB 5L oK sl Sl ns:LAs'mx
iAol Sl s 5L laallr S shias NSI_PL
kW)t colo 3b ol 5 LolE 5550 o= Oly prJ
KVAr) t csle 53D cpi 53 Lols 5,50 551, 015 quJ
b i 53 e g oSV A5 1 (53505 Sk OL5
b opd 53 s 0 SV A ) (53055 581, 0l g0
KW 1 0l 53D 5b (s o bt 5l g ad Ol5 pe

(kW)lQb)‘):b')b e L,:gla;kj\ Soss 551, 0l qb”"hft

(8) 5L (L&KS,L 5 pm profit™

W) £ 0les 530 dab S,k @ oss Ol P
RW) £ 0l 550 b G EKS L 5l s 5 Ol Pi{’,L out
KW £ 0ls 53 b ot ) 35730 SESUL @ 53555 Ol be:LA o
W) £ 03 53 b d 53 sgm g0 SESUL Sl (s 0I5 P

e

RASVARIEURER Y28 £ 5 SHPA B J RPN WP S UINORD

[6] Ioakimidis, Ch. S., Dimitrios, T., Rycerski, P. and
Konstantinos N. G., "Peak Shaving and Valley Filling of
Power  Consumption  Profile in Non-Residential
Buildings Using an Electric Vehicle Parking Lot",
Energy, Vol. 148, pp. 148-158, 2018.

[7] Honarmand, M., Zakariazadeh, A. and Jadid, Sh.,
"Optimal Scheduling of Electric Vehicles
Intelligent Parking Lot Considering Vehicle-to-Grid
Concept and Battery Condition", Energy, Vol. 65, pp.
572-579, 2014.

[8] Faridimehr, S., Venkatachalam, S. and Chinnam, R. B.,
"A Stochastic Programming Approach for Electric
Vehicle Charging Network Design", IEEE Transactions
on Intelligent Transportation Systems, Vol. 20, No. 5,
pp. 1870 - 1882, 2018.

cL,o/J\.,\.& «ijy\ C:.J: gJ.:l;'- gnl;.-)'jﬁé ‘;rlf; L\.l).; Ln}\j&:m;- [4]

3 g §3ltintey Suta b (S S (55555 55L5 olaml (0 5000

in an

3 g (ke s Lyl =5 s oKyl a1l g ey, s
AV 5l DY i X 55l o Il 5550 ke
[10] Moradijoz, M., Ghazanfarimeymand, A., Moghaddam,
M. P. and Haghifam, M. R., "Optimum Placement of
Distributed Generation and Parking Lots for Loss
Reduction in Distribution Networks", IEEE Proceedings

of 17th Conference on Electrical Power Distribution, pp.
1-5,2012.



A 38,5 5 50 b @59 e 50 (B B9 095 L (LS )b Ly amas

[11] Mazidi, M., Abbaspour, A., Fotuhi-Firuzabad, M. and
Rastegar, M., "Optimal Allocation of PHEV Parking
Lots to Minimize Distribution System Losses", IEEE
Eindhoven PowerTech, pp. 1-6, 2015.

@l (o (3 el e () et VY]

o b w55 A e B sl SaS oL SYl

dmio X obsled oy Jlo (551 Ca e 5 owlige clondad ps
AFAA L XOYS

[13] Neyestani, N., Damavandi, M. Y., Shafie-Khah, M.,
Contreras, J. and Cataldo, J. P., "Allocation of Plug-in
Vehicles' Parking Lots in Distribution Systems
Considering Network-Constrained Objectives", 1EEE
Transactions on Power Systems, Vol. 30, No. 5, pp.
2643-2656, 2014.

[14] Sadati, S. M. B., Moshtagh, J., Shafie-khah, M.,
Rastgou, A. and Cataldo, J. P., "Bi-level Model for
Operational Scheduling of a Distribution Company that
Supplies Electric Vehicle Parking Lots", IEEE Electric
Power Systems Research, Vol. 174, pp. 105875, 2019.

[15] El-Zonkoly, A. and Dos Santos Coelho, L., "Optimal
Allocation, Sizing of PHEV Parking Lots in Distribution
System", International Journal of Electrical Power &
Energy Systems, Vol. 67, pp. 472-477,2015.

[16] Amini, M. H., Moghaddam, M. P. and Karabasoglu, O.,
"Simultaneous Allocation of Electric Vehicles’ Parking
Lots and Distributed Renewable Resources in Smart
Power Distribution Networks", Sustainable Cities and
Society, Vol. 28, pp. 332-342, 2017.

[17] Rahmani-Andebili, M., Shen, H. and Fotuhi-Firuzabad,
M., "Planning and Operation of Parking Lots
Considering System, Traffic, and Drivers Behavioral
Model", 1IEEE Transactions on Sytems, Cybernetics:
Sytems, Vol. 49, No. 9, pp. 1879 - 1892, 2018.

[18] Rahmani-Andebili, M. and Venayagamoorthy, G. K.,
"SmartPark Placement and Operation for Improving
System Reliability and Market Participation", Electric
Power Systems Research, Vol. 123, pp. 21-30, 2015.

[19] Aghaebrahimi, M. R., Ghasemipour, M. M. and Sedghi,
A., "Probabilistic Optimal Placement of EV Parking
Considering Different Operation Strategies", 17th IEEE
Mediterranean Electrotechnical Conference, pp. 108-
114,2014.

[20] Amini, M. H. and Islam, A., "Allocation of Electric
Vehicles' Parking Lots in Distribution Network", In
ISGT IEEE, pp. 1-5,2014.

[21] Kazemi, M. A., Sedighizadeh, M., Mirzaei, M. J. and
Homaee, O., "Optimal Siting and Sizing of Distribution
System Operator Owned EV Parking Lots", Applied
Energy, Vol. 179, pp. 1176-1184, 2016.

[22] Mirzaei, M. J., Kazemi, A. and Homaee, O., "4
Probabilistic Approach to Determine Optimal Capacity
and Location of Electric Vehicles Parking Lots in
Distribution Networks", IEEE Transactions on Industrial
Informatics, Vol. 12, No. 5, pp. 1963-1972, 2015.

[23] Yao, W., Zhao, J., Wen, F., Dong, Zh., Xue, Y., Xu, Y.

and Meng, K., "4 Multi-Objective Collaborative
Planning Strategy for Integrated Power Distribution
and Electric Vehicle Charging Systems", 1EEE
Transactions on Power Systems, Vol. 29, No. 4, pp.
1811-1821, 2014.

[24] Wu, D. and Aliprantis, D. C., "Modeling Light-Duty
Plug-in Electric Vehicles for National Energy and
Transportation Planning", Energy Policy, Vol. 63, pp.
419-432,2013.

[25] Neyestani, N., Damavandi, M. Y., Chicco, G. and
Catalao, J. P., "Effects of Pev Traffic Flows on the
Operation of Parking Lots and Charging Stations",
IEEE Transactions on Smart Grid, Vol. 9, No. 2, pp.
1521-1530, 2017.

[26] Sadeghi-Barzani, P., Rajabi-Ghahnavieh, A. and
Kazemi-Karegar, H., "Optimal Fast Charging Station
Placing and Sizing", Applied Energy, Vol. 125, pp. 289-
299, 2014.

[27] Kempton, W. and Tomi¢, J., "Vehicle-to-Grid Power
Fundamentals: Calculating Capacity and Net Revenue",
Journal of power sources, Vol. 144, No. 1, pp. 268-279,
2005.

[28] Kersting, W. H., "Radial Distribution Test Feeders",
IEEE Transactions on Power Systems, Vol. 6, No. 3, pp.
975-985, 1991.

[29] Briones, A., Francfort, J., Heitmann, P., Schey, M.,
Schey, S. and Smart, J., Vehicle-to-Grid (V2G) Power
Flow Regulations and Building Codes Review by the
AVTA, Idaho National Lab., Idaho Falls, ID, USA, 2012.

[30] Yunus, K. J., Plug-in Electric Vehicle Charging Impacts
on Power Systems, Ph. D. Thesis, Chalmers University
of Technology, Goteborg, Sweden, 2010.

[31] Wang, M. Q. and Gooi, H. B., "Spinning Reserve
Estimation in Microgrids", IEEE Transactions on Power
Systems, Vol. 26, No. 3, pp. 1164-1174,2011.

[32] Neyestani, N., Damavandi, M. Y., Shafie-khah, M.,
Catalao, J. P. and Contreras, j., "PEV Parking Lot
Behavior Equilibria in Energy and Reserve Markets",
IEEE Power & Energy Society General Meeting, pp. 1-
5,2015.

[33] Cities, C., Plug-In Electric Vehicle Handbook for Public
Charging Station Hosts, US Department of Energy
Publication No. DOE/GO-102012-3275, 2012.

[34] Zhang, H., Hu, Z., Xu, Z. and Song, Y., "An Integrated
Planning Framework for Different Types of PEV
Charging Facilities in Urban Area", IEEE Transactions
on Smart Grid, Vol. 7, No. 5, pp. 2273-2284, 2015.

[35] Pasaoglu, G., Fiorello, D., Zani, L., Martino, A.,
Zubaryeva, A. and Thiel, C., Projections for Electric
Vehicle Load Profiles in Europe Based on Travel Survey
Data, Joint Research Centre of the European
Commission: Petten, The Netherlands, 2013.

[36] Moradi, M. H. and Abedini, M., "4 Combination of
Genetic Algorithm and Particle Swarm Optimization for
Optimal DG Location and Sizing in Distribution
Systems", International Journal of Electrical Power &
Energy Systems, Vol. 34, pp. 66-74, 2012.



