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Abstract:

The reserve of microgrid in market environment is divided into two kinds, namely the internal reserve
and the external reserve, the former offer support during the faults occurred in large-scale power grid
and the latter contains non-renewable distributed generation reserve (NDGR), energy storage devices
and two sorts of interruptible loads, i.e., the low price load and high indemnity load. In order to
improve the economy of NDGR configuration for microgrid, based on detailed analysis on the feasibility
of applying optimal reserve configuration technology for large-scale power grid to microgrid and in the
viewpoint of risk management as well as according to economic complementarity properties of various
reserves in microgrid and utilizing the idea of coordinative optimization, a mathematical model for
optimal configuration of NDGR is established. An optimization algorithm, whose optimal direction is
guided by the sensitivity of cost to parameters, is proposed and in allusion to capacity faults the risk
decision-making for optimal configuration of NDGR is performed while the operation modes of
microgrid, energy storage and the influence of cost of NDGR on its configuration are quantitatively
analyzed. Simulation results show that the exorbitant or insufficient capacity of NDGR configuration is
not appropriate and it is sure that there is an optimal configuration of NDGR capacity.

Keywords: non-renewable distributed generation reserve configuration risk decision-
making global optimization comprehensive coordination microgrid electricity market
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