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ABSTRACT: 
 
The sustainable use of geothermal resources should secure longevity of 
production. This can be achieved by moderate production rates, taking into 
account the local conditions (field size, natural recharge rate, etc.). After 
production stops, the resources recover by natural processes; the production 
of geothermal fluid and/or heat successively creates a hydraulic/heat sink in the 
reservoir. This leads to pressure and temperature gradients, which in turn – 
after termination of production – generate fluid/heat inflow to re-establish the 
pre-production state. Geothermal resources can regrow like biomass. 
The recovery shows asymptotic behavior, being strong at the beginning and 
slowing down subsequently, the original state re-establishes theoretically only 
after infinite time. However, practical replenishment  (e.g. 95% recovery) will 
already be reached much earlier, generally on a time-scale of the same order 
as the lifetime of geothermal production systems.  
The sustainability of production can be ensured by moderate production rates. 
The sustainable geothermal production level depends on the utilization 
technology as well as on the local geologic conditions. Concerning the 
requirements for sustainable production, four resource types and utilization 
schemes are treated, by numerical model simulations: 1) heat extraction by 
geothermal heat pumps; 2) hydrothermal aquifer, used by a doublet system for 
space heating; 3) high enthalpy, two-phase reservoir, tapped to generate 
electricity; 4) Enhanced Geothermal Systems (EGS). 
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