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J Set of charging service place candidate (j €J)
M Set of MCSs (me M)

F Set of Fixed charging stations (f€ F)

U Set of users (ue U)

p Set of port(p € P)

I Time index (i € I) for MCS dispatching

T Time index (te T) for EV user scheduling
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Decision variables

AD]‘: Gathered energy amount of users demand at place J.

RE} Real discharging amount of MCS at place J after scheduling.

X,"n’]- Binary ,1 if MCS is assigned to place J for discharging , 0 otherwise.

mf Binary ,1 if MCS assigned to FCS for charging , 0 otherwise.

Y:'l,j Binary ,1 if user’'s demand is assigned to place J for charging , 0 otherwise.

SH]‘}:W Binary , 1 if user is scheduled at time index T, location J, port P
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4.1. 755 &
. MNotaton
Pl Price of EV charging on MCS.
PF Price of electricity .
Penal Penalty of unscheduled demand.
SPU battery capacity of standard MCS.
ucC User's uncomfortable rate.

Amin Lower bound of MCS's energy state.

Acap Capacity of MCS's battery.

SD;, ; Distance of MCS to service place.
FD,,; | Distance of MCS to Fixed charging station.
ZD}; Distance of user to service place.

D}, Energy demand of user .

soc:, | Battery energy state of MCS .

Pmin Lower bound of gathered demand energy.

Pmax | Upper bound of gathered demand energy.

AG;'c Charging amount of MCS at Fixed charging station.

b Energy consumption rate of MCS.

C Energy consumption rate of electric vehicle. 2
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Objective function

Maximizing Benefits of MCS

I J
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1 m F
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Constraints 1

Charging place J selection

(2) | Xu=1Di* Y., = AD; jel, iel [ JRIK] LEA| ZH|F0F T A of XY
(3) [X)_ Y <1 uel,iel | AFRAF S QX 12 0|4 HIY £7}

(4) AD]-i —argmin(AD}, 1) * Py =0 jeJ, iel JRIK] LEA =82 Of|HX| StotX| K<k

(5) | Pnax —AD; =0 jeJ ,iel )X LEA| =8 OfLX| ASX| K|
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Constraints 2

MCS dispatching

MCS O X| SENZF TH =R O A X| 2L ST

(6) | (SOC}, —AD})* X}, i =0 meM, je] i€l |y ore
7) (soct, — AD))XL . — XL, i+ b = SD}, ; = Amin MCS7} AL XISHH| =MD Ttz SHI of
meM, jeJ, iel | Xl SEN SFobX| M| <f
(8) | Xm=1Xy,; = argmin(AD}, 1) jeJ, iel | X7t LESIH 2 MCS ShLEo| B
J . MCSE L1HESNASHAQKE UK =2 Cf
O) | ZjeaXm + Zper Gy =1 meM, el | 3] 37kx|5 ShLto| ArEfo] &2

MCS O A X| &Ef7F QELE 2B g5 L
Off Bi-S.

MCS7t DHEM AN SHSM AhR2 =
=7}

(10) | CL, mf T argmax((SOC" —Pmin), 1) > 1 meM, fe F,iel

(11) | SOCE, * CTl;’l;f + AGy < Acap meM, fe F,iel
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Constraints 3

Selected demands scheduling

(12) | Z4=y Xf=1 Di* Y}, *SH < 60 je, pe P,iel | AHZE A|T) A|Zt 608 EIHE T}
(13) | i1 Xp=1 SH o < Vil jeJ, uel, iel ﬁif{lﬁggojﬁ ig“ﬂ;:ﬂmﬂm 47§ pileZ O
(14) | Zh_y Tu_1 31y (SHY, *Di*YL)=RE] jel, iel | AHE E|0 AR AHB B S8
(15) | REF < AD} ie, el gi%m_'%fﬂf ™ X Of HHYE =2 EC}
(16) | SOCL, — X}, *RE‘ f *AGf = SOCiH1 je], iel EHf%%’grl%elgdex i+TA|™HES 2|3 MCSO|| L X| A
A7) | Xinjr Conp Yy SHlegu €{0,1} A8 H= binary
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5.1. THEHO]E| M|
- st

Index 278 4 Parameters A gy
J (1, 2, 3..16) Pl 2RMB/min
M (1, 2, 3..12) S XN 20| ™otk O = PF 0.2RMB/KM AE M7eF
F (1, 2, 3..9) Penal 4ARMB/min
U (1, 2, 3..50) adjusted Solomon data SPU 144min =g Chel it
P (1.2, 3 4 v[e Weight 0.4
| (1, 2, 3, 4, 5) SDy, ; oZza|c|er Az
T (1, 2, 3) FD}, ; T2t AHe
. L =gl He
¢ Solving program: MATLAB 20223 ZDu,j IEler Az
D} Solomon data+
€ Datasets: Solomon benchmarking | FEMEL GEMEEiEe
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AGy =Acap-Pmin
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1. Pmin MK 2 otek 2t (60/80/100/120/140)
2. Pmax BHLX E &2k gt (200/220/240/260/280)
3. Acap HiEZ| EF (100/150/200/250/300)

4. PI MCS = FTH7} (1.5/2/2.5/3/3.5)
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