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Abstract:

Smart energy systems are meant as groups of energy conversion units that fulfill the requirements of several
users according to “smart rules”. This paper considers an existing energy system including various units fed
by renewable sources which serve thermal and electric users in a mountain resort. The goal is to find smart
rules to operate the system by identifying the best operating alternative among a complete set deriving from
connection to or isolation from the electric grid, inclusion or exclusion of storage systems and/or by-pass in
the heat recovery system of the CHP units. To this end, detailed design and off-design models of each
alternative are first built using field data or data supplied by manufacturers. The operation of each alternative
and the capacities of the thermal and electric storages are then optimized to obtain the maximum profit.
Results show that both electric and thermal storage systems must be included when the system works in
isolation from the grid, but the profit is negative. Conversely, when the system is connected to the grid, the
best operation strategy is achieved by including a thermal storage, while the inclusion of the electric storage
is disadvantageous.
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1. Introduction

The strong variability of electricity and heat dems with time in domestic and industrial
applications require “flexible” energy conversioystems, which are able to modify the production
according to users’ needs. Fossil fuelled energwersion systems can vary the load more or less
promptly depending on the design characteristicksare. In general, big size steam power plants
are less suitable to load variations than the momepact natural gas combined cycle plants because
of the higher thermal inertias of their componeBisall size internal combustion engines or micro-
turbines, fuelled by both fossil or renewable sesr{such as bio-diesel, bio-oil, bio-gas) can also
respond promptly to variable energy requirementsii® other hand, power and heat generated by
renewable systems fed by solar or wind stronglyeddpon meteorological conditions, and in turn
on the site features (latitude, proximity to the,saltitude, etc.). Thus, these systems may require
electric and/or thermal storages to fulfil usersfrdand in case of high shares or isolated systems. |
general, when a country, region or municipality seeved by groups of energy conversion systems
fuelled by both fossil and renewable energy soutiiesusers’ demands must be matched with the
generation of power and heat in the less costlyenafficient and more environmental friendly
way. This is not an easy task, which involves bibid design and operation phases. In fact, the
proper choice of type and size of each productihand a correct operation is crucial to guarantee
the fulfilment of the energy requirements in agreathwith the system goals. The experience of the
designer/operator is fundamental in both phasesnbualways sufficient to define the optimum
size, type and loads when the number of generatmty and storages operating under variable
costs and prices is very high. To this end, adequaidels and optimization tools may certainly
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