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A Discussion on the Deep Hotizontal Drillhole Disposal Concept of
Spent Nuclear Fuel in Korea
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This technical note introduces a newly-proposed concept of deep horizontal drillhole disposal of spent nuclear fuel, and considers how it
can be applied in the Korean environment. This disposal concept, in which high-level radioactive waste is disposed in deep horizontal drill-
holes installed with directional drilling technique, is expected to have great advantages over the existing deep mined repository concept
in economics and safety. Since this concept is still at the idea level, however, it is necessary for worldwide expert groups to demonstrate
its safety and performance. In addition, the development of guidelines by the regulatory body should be supported. The Korean circum-
stances, which include a narrow territory and a high population density, as well as the amount of spent nuclear fuel, make the NIMBY
(Not In My Back Yard) phenomenon very strong and the siting conditions difficult. Under these conditions, if the disposal section of
deep horizontal drillhole concept can be located at the continental shelf, with a stable environment, rather than in a coastal land area, it is
expected to alleviate the psychological anxiety of the local community and stakeholders. Moreover, even when constructing a centralized

deep mined repository in the future, it is necessary to consider locating the repository in the continental shelf.
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Table 1. Geometry of spent nuclear fuel assembly and required drillhole dimensions [1]

Assembly Disposal Casing Drillhole Total Disposal
Waste Type Number Diameter Length Canister ID ID Diameter Section Length
(cm) (cm) (cm) (cm) (cm) (km)
BWR ~160,000 16-23 440 20-27 25-32 32-40 960
PWR ~120,000 23-31 409 27-35 32-40 40-48 720
B "ite] 2L 1 shtel Ao 1Rt d o] 7|ES REEA 7)Y iA=L e ZIRketo] ¢F 3 km A
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A B AR Bt 2 PSStk Al Wel AR ® b4 A ukel o] $eubeh AAEE A8l
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Aol AE7HEo] AdFdoltk oh @A) Z Sl AT AE Aeg ) AP ES Y3 &
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“Here is an answer from our technical team: We are
less concerned with a particular rock type as long as the
rock is low-permeability and hasn’t been in contact with
surface waters for 1 million years or more. We use isotopic
testing of waters to determine if the brines in the rock at
depth have been out of contact with the surface. We expect
that a crystalline rock will meet our criteria and horizontal
drillholes could be drilled in that formation to safely and
securely isolate waste (Sophie McCallum, Chief of Staff,
June 28, 2019).”
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Table 2. Estimation of the disposal section length and number of drillholes in each nuclear power plant site

NPP Site No. of Assembly [5] Disposal Section Length (km) No. of Drillholes

Kori (4 units) 6,927 42 14
Sin-Kori (6 units) 20,636 124 41
Hanbit (6 units) 11,729 71 24
Hanwool (6 units) 11,544 69 23
Sin-Hanwool (2 units) 8,349 50 17
Sin-Wolsong (2 units) 3,985 24 8

Total 63,170 380 127

247Y, k&l 4071, ¥-d el 8717} 2 23} (Table 2).
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Fig. 2. Bathymetric contour map of the eastern continental margin of
Korea. HP: Hupo, IW: Imwon, MH: Mukho, UJ: Uljin, YD: Youngduk,

KS: Kiminu Seamount [6].
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Fig. 3. Conceptual layout of (a) a deep horizontal drillhole repository; and (b) a deep mined repository in continental shelf.
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