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Research on planning, design, and optimal operation of 5th generation district
heating with large-scale underground thermal energy storage

Nagano, Katsunori
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An Al-based weather forecasting system was incorporated for individual
buildings and communities with photovoltaic power generation systems, and an optimal operation
system for heating, cooling, and hot water heat pumps, storage battery recharge/discharge, etc. was
constructed to maximize the use of renewable electricity and minimize CO2 emissions by using
optimization planning methods. The C02 emission reduction, peak load reduction, and load leveling
effects of applying this system were clarified. At the same time, we developed design and
performance prediction tools for large-scale BTES, and applied the indicator kriging method, one of
the 3D probability completion methods, to construct a database of 3D geological information at great

depths throughout Japan, showing the percentage of geological composition at each depth with a
planar resolution of 250 m mesh and at each depth of 1 m.
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