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Figure 1. Conceptual diagram showing the basic operation of the ATES Triplet system. ST R N - IS FEARS S - = B
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Monthly-average AT Heatmap

e Future climate conditions project higher ambient temperatures and lower on-site cold generation, raising oper-

o ational stress on the ATES Triplet.
50 e The stress indicators show narrowing thermal margins, declining generation balance over the decade.
o e The TESPYy-SEAWAT co-simulation captures how surface operation and subsurface operates dynamically under
188 these conditions.
; e Cooling faults begin to appear around 2028 and become clearer toward 2035, reaching about 650 fault-hours and
1'6§ requiring nearly 120 MWh/year of auxiliary cooling.
) e Maintaining stable operation may require additional cooling energy or increased storage resilience.
- o Future work will examine well flow-rate limits, short-term storage options and passive measures that reduce cooling
demand.
o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23
Hour of day
Figure 4. Monthly-average temperature increase (AT) heatmap of morphing effect.
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