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Deep Borehole Disposal Concept of Spent Fuel for
Implementation in Korea
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As an alternative of the spent fuel disposal in a geologic repository, a deep borehole disposal concept for disposal
at the section of 3 - 5km deep in a borehole has been proposed in several countries. In this paper, the latest reports
of Sandia National Laboratories on the borehole disposal researches are analyzed. For implementation of this dis-
posal concept in Korea, a conceptual design of spent fuel disposal canister and a modified deep borehole concept
are suggested along with a required disposal area.
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Fig. 1. Generalized Concept for Deep Borehole Disposal of High-Level
Radioactive Waste [11].
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Table 2. SNL Canister Specification (unit: mm)
. Inner Outer .
Canister Diameter  Diameter Thickness Length
Low 211.58 273.05 30.73 4629
Temperature
High 204.47 273.05 34.29 4629
Temperature
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Fig. 2. SNL Borehole Design [11].

Fig. 3. SNL Canister Design [11].
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Fig. 4. Loading of Fuel Rods in the Lower-Temperature Waste
Canister [11].
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Table 3. Nuclear Fuel Specification of Korea [13] Table 4. Reference Specification of Korean Canister (unit: mm)
Height Width U Weight WEC KSNP
(mm) (mm) (kg)
140FA 4063 .4 197.1 357.4 Inner Heigh 4074 4628
16ACE7 4063 .4 197.2 376.8 Total Length 4468 5022
17RFA 4063.4 214 461.5
Inner Diameter 318
17ACE7 4063.4 214 461.3
PLUS7 4528 207 488.2 Outer Diameter 378
CANDU6 496.1 103.38 19.2 Thickness 30
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Fig. 5. Borehole Sealing, Plugging, and Backfilling Reference
Design Schematic [11].
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Table 5. Reference Specification of Korean Deep Borehole and Casing

Interval Surface Intermediate 1 Intermediate 2 Guidance Liner
Hole OD (inch) 371/2” 30” 24 1/47 19 1/4”
Casing OD (inch) 327 26” 20 5/8” 17 5/8”
Casing Thickness (mm) 19 10 10
Depth (m) 457 1500 3000 5000

Fig. 6. Cross Section of Korean Canister with Spent Nuclear Fuel Loaded
(Left for PWR SNEF, Right for PHWR SNF).

Surface
z 37 1/2” Hole, @ 32" Casing
@ 457 m

Intermediate 1
2 30” Hole, @ 26 Casing
@ 1500 m

Intermediate 2
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@ 3000 m

Guidance Liner
219 1/4” Hole, 17 5/8" Casing
@ 5000 m

Fig. 7. Korean Deep Borehole Design Concept.
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