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Abstract

Due to the high penetration of renewable energy resources and the direct impact on the power system,
the issue of energy management has received more attention than researchers. Power-to-gas (P2G)
system causes the surplus electricity generated from renewable energy resources in the network to be
converted to gas and sold to the gas network, so energy management and profitability are a matter of
particular importance, considering the two grids as a joint optimization of integrated energy systems.
This paper presents a scenario-based stochastic mixed-integer linear programming (MILP) model to
optimize integrated gas and electricity integrated systems considering natural gas distributed generation
resources, P2G systems, energy storage systems, and electric vehicles. It aims to reduce the cost of
purchasing energy and cut off the power of renewable energy resources. The 33-bus power distribution
network and the 7-node natural gas network are considered for the analysis of the proposed model, and
the proposed model is solved using the powerful Gurobi solver, considering various cases. The results
of different cases show the performance of the proposed model.
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Figure (3): Proposed integrated system diagram
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Table (3): The result of comparing different scenarios
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Figure (8): Operated PV power along with the scenarios considered in the first scenario
500

450 |
400 -
350 -

=300 -

3

B 250

k)

o 200 -
150
100

50

Time (hour)

Jol g2,bew 53 ol a8 )5 115 55 glags Jlw ol pod 4y (S slrgyoe5 5L ylgi :(R) S
Figure (9): Charging capacity of electric vehicles along with the scenarios considered in the first scenario

%)



VO-Y NFY Lo /can g ol o,leds fo03l Jlo /5 p Caro ;o dinign o by, 4 55

1500 r

1000

@
=}
1<)

P2G gas state (m3)
o

-500

21000 L . . . . .
0 5 10 15 20 25
Time (hour)

Figure (10): Status of gas storage and injection by P2G into the network in the first scenario

o Jsl sl 5o @l g ools si 1) s jlew 10 (355 (oolion (Bolad oo Julod 5 o5 5 (o 2 solaieds 4ol o
Vo oS Sk o @ azg b oS jslatecnl 4 g eud el g jlis 18 ()9 GO pln w2 (T) Jgoz ol 0o
Gl (Bolal Joo o0,8loe oy sl 5w (nl 5o Sl oad asd S Sl 13 /Nl 5 e gyl e (59 eyl
e 0 18 F 35 3 oAV g VY 5 [ B o R Lo A e IN) o VY VY il e 4 gl 2 0
Ol o Sl 00,8 Iy i 5 B &b e gy e s 6l (G55 pe i L AT 0D csalin (B) Jeur @ axsi L

ol golpiing Jow canyo o Slae 3l ylis

Table (4): Comparison of different solvents in the first scenario
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Table (5): Comparison of results with different weighting coefficients in scenarios
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7. Carbon dioxide

8. Natural gas generation

9. Integrated energy hub
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11. Second order cone programming
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13. Robust optimization

14. Mixed-integer second order cone programming
15. Gas-fired distributed generation
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