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Two-layer Master-dave Game Harmonic Trading Modd with PV
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Abstract: With the access of power electronic equipment to distribution networks, the harmonic problem therein is
becoming increasingly serious. Photovoltaic (PV) inverters are topologically homologous with active filters, which have
the capability of controllable harmonic management. However, the application of PV inverters for harmonic
management involves multiple entities of interest, more independence is granted to PV users in terms of pricing, and
there is still a lack of trading models that account for harmonic management. First, the concept of a harmonic
management aggregator is proposed, which is involved in harmonic management trading as a third party and thus
realizes a unified constraint on the random pricing behaviors of multiple PV user. Second, a two-layer master-dave
game harmonic management trading model with the participation of three parties is formulated, in which a price game
between the harmonic management aggregator and harmonic source users is realized in the upper layer and a price
game between the aggregator and PV users is performed in the lower layer. Finally, the proposed method is verified by
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an |IEEE 13-node system, and simulation results show that the
established model has an obvious harmonic management
effect and different parties have significant benefits, which can
effectively incentivize the three parties to participate in the
management.
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