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ABSTRACT

In the licensing application for the deep geological disposal system of high-level radioactive
waste in Finland, the disposal tunnel backfilling has been changed from the block/pellet (for
the construction) to the granular type (for the operation). Accordingly, for establishing the
design concept for backfilling, it is necessary to examine applicability to the domestic facility
through analyzing problems of the existing method and improvements in the alternative
design. In this paper, we first reviewed the principal studies conducted for changing the
backfill method in the licensing process of the Finnish facility, and identified the expected
problems in applying the block/pellet backfill method. In addition, we derived the evaluation
factors to be considered in terms of technical and operational aspects for the backfilling
solution, and then conducted a comparative analysis for two types of backfill methods. This
analysis confirmed the overall superiority of the design change. It is expected that these results
could be utilized as the technical basis for deriving the optimum design plan in development
process of the Korean-specific deep disposal facility. However, applicability should be
reviewed in advance based on the latest technical data for the detailed evaluation factors that
must be considered for selecting the backfilling method.

Keywords: Disposal tunnel backfill, Backfilling solution, Bentonite block/pellet, Granular
backfilling, Engineered barrier design
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Fig. 1. Photographic images of channel formation after 22 (left) and 190 (right) hours after initiation of inflow in test (Jari et al., 2019)
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Fig. 2. Average estimated swelling pressures as a function of average total dry densities in the backfill tunnel tests at the end of the
tests (Jari et al., 2019)
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(b) Before (left) and after (right) photos of granular backfilling
Fig. 3. Prototype Auger conveyor equipment for granular type backfilling (Jan et al., 2015)
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Fig. 4. Estimated costs (Euros) per one tunnel meter in the deep geological repository of Finland (left) and Sweden (right) (David et
al., 2004)

2.5 ONKALO FST 2! Optimization in Posiva EBS Clay Component Design
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Fig. 5. Backfilling solutions of block/pellet (left) and granular (right) types in the full-scale in-situ system test (Johanna and Ville, 2022)
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Table 1. Comparison and evaluation results for two types of the backfilling solution

I (Conmrtton a) _ (Opomioa o)

100% Bentonite O O
Dry density o
Design requirement Hydraulic conductivity O O
Swelling pressure @) O
Density homogenization [
Material supply @) O
Material handling Material transportation O O
Material storage O O
Pre-pressing device o
Production Productivity o
Product storage o
Transportation to tunnel o

Raw materials [
Economics Backfilling rate (excluding pre-compression time) O O
Investments L
Installation device L

In-situ constructability

Simplicity [

Notes) O : Same and/or similar level
@ : Relative advantage

4.2
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