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ASHOK PAUDEL: EVALUATION OF VARIOUS PEER-TO-PEER
PRICING STRATEGIES IN COMMUNITY MICROGRID. THESIS
ADVISOR: ASST. PROF. BOONRUANG MARUNGSRI, D. Eng,,

143 PP.

PRICING STRATEGY/ PEER-TO-PEER ENERGY TRADING/ PARTICIPATORY

METHOD/ MULTILEVEL TRANSACTION/ COMMUNITY MICROGRID

This thesis aims to evaluate the profit that a prosumer would get from the
different energy trading scenarios considering their daily load curve and the potential
of'the Photovoltaic energy generation system. Four of the energy trading environments,
i.e., Direct Grid Trading (DGT), Participatory Trading (PPT), Single Stage Peer-to-Peer
Trading (SSP2P), and Multi-Stage Peer-to-Peer Trading (MSP2P), are evaluated in this
study. Two cases of the energy consumption mode, namely normal, and interchanged
modes, are considered here. In the normal mode, a prosumer will install a PV facility
with generation capacity equal to its maximum demand. On the other hand, in the
interchanged mode, the total energy generation of PV and the load demand of
prosumers are constant since the prosumers consume some power they have generated.
The generation capacity of the PV of prosumers is interchanged, which does not change
the cumulative supply and demand of a whole community. Still, the amount of power
available and the demand in the trading market will change at a particular time instant,
which consequently affects the energy rate and, finally, the profit. An index called
saving per kilowatt PV injection is used to define the profitability of the trading market.
By the results, it is found that the saving per kilowatt PV injection in the interchanged

mode is always greater than that in the normal mode in all trading platforms for all



v

nanogrids and microgrids in all PV injection levels. Results obtained after simulation
suggest that the PPT market has the largest range in the energy rate. If the contribution
of all peers is not in a comparable range, a peer contributing a larger share of energy
will lose its profit, and the peer in high demand receives maximum benefit. On the
contrary, if the MSP2P is used, both the sellers and buyers will get their fair share of
profit, and the MSP2P ensures that the cost of electricity will not be greater than the
bill obtained from direct grid trading, which is not always the case in the participatory
method. As a final note, the results suggested that MSP2P is the most profitable traciing
market compared to the PPT method. As discussed in interchanged mode, the self-
consumption of generated energy is not justifiable from the economic viewpoint. This
reason may open a new type of profit-sharing based community energy trading market
in which a larger prosumer invests in a generation facility to be installed in a low
demand consumer with the profit-sharing agreement. Also, another possible way of
maximizing profit is by using a storage facility and using the auction algorithm, and it

may be the future extension of the research.
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