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P2P energy trading is a new technology for increasing the integration of DERS
with the power system. This technology enables customers to locally trade
energy with each other. The DERs can actively participate in the day ahead and
real-time balancing markets. This paper proposes a new two-level framework
for the integrated operation of the power and natural gas systems through P2P
energy trading considering the demand response capability. In the first level,
the optimal operation schedules of the customer are determined through the
MINLP optimization problem considering the AC power flow and natural gas
steady-state model. In the following (level two), the customers trade energy
with each other through the P2P framework. In order to increase the customers'
profits and simulate the human trader behaviors, we employed the ZIP trader
assumption in the proposed framework. In order to evaluate the introduced
framework; it is implemented on the standard IEEE 33 bus test system and 33-
node modified gas network. The results of the numerical study revealed that the
proposed method can dramatically reduce the total operation cost of the entire
system and improved the performance of both networks.
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! Peer to peer (P2P)

2 Distributed energy resources (DERs)

3 Day ahead (DA)

4 Real time balancing (RTB)

5 Demand response (DR)

¢ Mixed integer non liner programming (MINLP)
7 Zero intelligent plus (ZIP)

8 IEEE 33 bus test system
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14 Diagonalization algor
'S Hybrid power flow
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® Microgrid (MG)

1% Smart grid

! Transactive energy market (TEM)
12 Power to gas (P2G)

13 Clearing price (CP)
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19 Time of use (TOU)
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16 Prosumer to the grid
17 Peak to average ratio
18 Net zero energy community
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21 Distribution System Operator (DSO)
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