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In this paper security constraints unit commitment (SCUC) in the presence of wind power resources and
electrical vehicles to grid is presented. SCUC operation prepare an optimal time table for generation unit
commitment in order to maximize security, minimize operation cost and satisfy the constraints of networks
and units in a period of time, as one of the most important research interest in power systems. Today, the
relationship between power network and energy storage systems is interested for many researchers and
network operators. Using Electrical Vehicles (PEVs) and wind power for energy production is one of the
newest proposed methods for replacing fossil fuels.One of the effective strategies for analyzing of the effects
of Vehicle 2 Grid (V2G) and wind power in optimal operation of generation is running of SCUC for power
systems that are equipped with V2G and wind power resources. In this paper, game theory method is
employed for deterministic solution of day-ahead unit commitment with considering security constraints in
the simultaneous presence of V2G and wind power units. This problem for two scenarios of grid-controlled
mode and consumer-controlled mode in three different days with light, medium and heavy load profiles is
analyzed. Simulation results show the effectiveness of the presence of V2G and wind power for decreasing
of generation cost and improving operation indices of power systems.

Index Terms: Security constraints unit commitment (SCUC), vehicle 2 grid (V2G), wind energy.
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Fig. (3): Buses LMPs for heavy load profile
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Fig. (4): Hourly power generation of thermal generators
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Table (3): Charge and discharge characteristics of PEVs
LPEV 5,Lus 45, wlaseie (¥) Jyo

PEV Min Max Min Max a b C
Fleet Cap. Cap. Charge/ Charge/
No. (Mwh (Mwh Discharge Discharge ($/MW?) ($/MW) ($/h)ss
MW) MW)
1 13.152 65.76 7/3/6/2 24/8/21/08 0.17 8.21 0
2 10.96 54.8 7/3/6/2 14/58/12/4 0.20 8.21 0
3 5.48 27.4 7/3/6/2 7/29/6/2 0.41 8.21 0
4 8.768 43.84 7/3/6/2 11/67/9/92 0.25 8.21 0
5 10.96 54.8 7/3/6/2 14/58/12/4 /20 8.21 0
Table (4): PEVs fleet travel characteristics
gyo95 (B yaw lasein (F) Joozr
PEV | Number First Trip Second Tripe
Fleet Of Departure Arrival Departure Arrival
No. PEVS  ["Time | Bus | Time | Bus | Time | Bus | Time | Bus
1 3400 6:00 5 8:00 1 17:00 1 19:00 5
2 2000 7:00 4 8:00 2 16:00 2 17:00 4
3 1000 | 5:00 | 4 | 7:00 | 2 | 1600 | 2 | 18:00 4
4 1600 | 500 | 6 | 600 | 3 | 17:00 | 3 | 1800 | 6
5 2000 7:00 6 9:00 3 18:00 3 20:00 5
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Table (5): Hourly unit commitment in two under study scenario
adlao o 69@&» 99,0 ‘_f")|)> 6“*"9 @:L» &_AS)LM :(0) Jjéq

Yl E3 < 1 2 3 4 5 6 7 8 9 | 10| 11 | 12
2>l

Vol 0 0 0 0 0 0 1 1 1 1 1 1

oSk Yaxly 1 1 1 1 1 1 1 0 0 0 0 0

Yoy 1 1 1 1 1 1 0 0 0 0 0 1

e Vol 0 0 0 0 0 0 0 0 1 1 1 1

Jy Lgie b Yaxly 1 1 1 1 0 0 0 0 0 0 0 0

’ Yol 1 1 0 0 1 1 1 1 1 0 0 0

Vol 1 1 1 1 1 1 1 1 1 1 1 1

ok Lk Yaxly 1 1 1 1 1 1 1 1 1 1 1 1

Yoy 0 0 1 1 1 1 1 1 1 1 1 1

Vol 0 0 0 0 0 0 1 1 1 1 1 1

oSk Yaxly 1 1 1 1 1 1 1 0 0 0 0 0

Yasly 1 1 1 1 1 1 0 0 0 0 0 1

il Vol 0 0 0 0 0 0 0 0 0 1 1 1

g )b Yoxly 1 1 1 1 1 1 1 1 1 1 0 0

P2 Yoy 1 1 1 0 0 0 0 0 0 0 0 0

Vol 1 1 1 1 1 1 1 1 1 1 1 1

ok ok Yoxly 1 1 1 1 1 1 1 1 1 1 1 1

Yaxly 0 0 1 1 1 1 1 1 1 1 1 1

Yl E3 »l: 13|14 (15|16 |17 | 18| 19 |20 | 21 | 22 | 23 | 24

Vol 1 1 1 1 1 1 1 1 1 1 0 0

oSk Yool 0 0 0 0 0 0 0 0 0 1 1 1

Yaxly 1 1 0 0 0 0 0 0 0 0 1 1

e Vol 1 1 1 1 1 1 1 1 1 1 1 1

J Lgie b Yaxly 0 1 1 1 1 1 1 1 1 1 1 1

’ Yoy 0 0 0 0 0 0 0 0 1 1 0 0

Vol 1 1 1 1 1 1 1 1 1 1 1 1

okt Yoxly 1 1 1 1 1 0 0 0 0 0 0 0

Yoy 1 1 1 0 0 0 0 0 0 0 0 0

Vol 1 1 1 1 1 1 1 1 1 1 0 0

oSk Yaxly 0 0 0 0 0 0 0 0 0 1 1 1

Yoy 1 1 0 0 0 0 0 0 0 1 1 1

e Vol 1 1 1 1 1 1 1 1 1 1 1 1

Lgie b Yaxly 0 0 1 1 1 1 1 1 1 1 1 1

P2 Yoy 0 0 0 0 0 0 0 1 1 1 0 0

Vol 1 1 1 1 1 0 0 0 1 1 1 1

ok ok Yoxly 1 1 1 1 1 1 1 1 1 0 0 0

Yol 1 1 1 1 0 1 1 1 0 0 0 0
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