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Introduction J

= Deep geological disposal (DGD) system : widely accepted disposal method for long-term isolation
* designed and constructed with multiple barriers = completely isolated in a stable deep geological environment
= Important consideration : the heat generated from the high-level waste loaded in the disposal container
= Conceptual analyses : on the effect of heat in a HLW repository system and on the thermal management methods

Criteria related to decay heat of HLW

U Public Notice on General Standards for Deep Geological
Disposal Facilities for High-Level Radioactive Waste
* Standards related to decay heat from high-level waste

» Article 13 Paragraph 2 : Engineered barriers shall be
able to withstand decay heat and pressure caused by
radioactive waste during operation and after closure of
disposal facility in connection with other design features
and characteristics of natural barriers.

» Article 18 : Radioactive waste form characteristics shall
maintain a physically and chemically stable solid form
and function for a long time, in the disposal environment
in conjunction with engineered barriers against decay
heat and pressure.

U Methods were described to satisfy the criteria related
to decay heat stipulated in this public notice on geological
disposal facilities.

Thermal Management Methods — Cooling Time

O Extension of the spent nuclear fuel cooling time
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To meet the temperature limit (for example 100°C) according to the
cooling period = Increase the thermal load by adding spent nuclear
fuel per disposal container
To maximize the disposal efficiency in terms of the disposal area

= Reducing the disposition tunnel/disposal space.

—_Thermal Management Methods - EBS Properties
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To maximize the disposal efficiency in terms of the area
* by adding spent nuclear fuel per disposal container to meet

the 100 °C limit requirement of the repository

* by reducing the disposition tunnel/disposal space

___Thermal Management Methods - Design Limit
U Increase the thermal limit of Bentonite : 100°C = 130°C
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Figure 8. Results of thermal analyses for disposal concepts of rwo canisters in a borehole.
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* In this paper, thermal management technology in the deep geological repository for spent nuclear fuels to improve
disposal efficiency in terms of disposal area is presented and analyzed.

* This result will be used to establish the high-efficiency geological disposal system with efficient thermal management

method applicable in Korea.




