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Abstract:

In this article, the planning of renewable virtual power plants with power-to-hydrogen
(P2H) and hydrogen-to-power (H2P) technologies in the active distribution network is
presented. The proposed plan has an optimization framework. Its objective function is to
minimize the annual costs of construction and maintenance of virtual units by considering
the planning and operation model of wind, solar, and bio-waste renewable resources,
hydrogen storage (combination of P2H, H2P, and hydrogen tank), and the network optimal
power flow model. In virtual units, electric and hydrogen energy are managed
simultaneously. Scenario-based stochastic optimization is used to model uncertainties of
load and renewable resources. The ant lion optimizer algorithm extracts an optimal solution
for the proposed design. In the following, the numerical results show the ability of the
proposed design to improve the operation of the distribution network by considering the
optimal planning of virtual units so that the optimal planning and operation of hydrogen
storage along with renewable resources in the form of a virtual unit has been able to
improve the operation status of the distribution network by about 19%-44% compared to
the load flow of the network.
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