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Korean Referece Disposal System (KRS)
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Di ’l C diti  i  B ffDisp’l Conditions in Buffer

• Radioactive decay heat 
from HLWs
I fil i  f  f  h  • Infiltration of gw from the 
surrounding host rock
S ellin  pressure f  • Swelling pressure of a 
buffer and thermal stress

These processes may lead 
to complicated disp’l 
conditions in buffer and conditions in buffer and 
thus uncertainties in a 
performance assessment.
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performance assessment.



Large-scale Buffer Test Programmes

I t di t l  S f  M k  T tIntermediate-scale Surface Mock-up Test
(KENTEX)

Full Scale “in-situ” Test 
i  KURT in KURT 
(under planning)
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Surface Mock-up KENTEX
KAERI En in rin sc l  THM Exp rim nt f r th  EBS

Major Components

KAERI Engineering-scale THM Experiment for the EBS

A third scale of the KRS
-Confining cylinder
-Bentonite blocks
-Container and heater
-Hydration tank
-DAS & heater control 
system

Test Conditions
-Heaters: 1 kW x 3
-Bentonite: 13% of waterBentonite: 13% of water       
content, ρd=1.5 cm3/g 

-Interface temp bet’n heater 
and bentonite block= 90 oC

-Room temperature= 25 oC 
A li d 5-Applied water pressure=5 

atm

Measurement Parameters
-Temperature (T)
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p
-Water content (θ)
-Total pressure (P)



Objectives of the KENTEX Test
T  id  i f ti  (  l l  t  To provide information (on large-scale appratus, 
sensors, monitoring system etc.) needed for an in-
situ test in KURTsitu test in KURT

To develop a computer code for the T-H-M To develop a computer code for the T-H-M 
performance assessment of the buffer of the KRS 

To demonstrate the engineering feasibility of 
fabricating and emplacing the buffer of a HLW g p g
repository
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System Component Performance
The KENTEX has successfully operated since its startThe KENTEX has successfully operated since its start.
The performance and reliability of installed sensors have been good 
except for the humidity sensors: 

%- More than 99% of the temp. and total pressure sensors remained 
in operation.

- For humidity sensors, only one is still operative and the rest have 
malfunctioned.

The performance of the heater and its controlling system are good. 

10Session 3 – Paper N°14– Jae Owan LEE (KAERI)



Thermal Behaviour (Temperature) - 1/3
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Thermal Behaviour (Temperature) -2/3

R= 0.246 m
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Thermal Behaviour (Temperature) -3/3
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Hydro Behaviour (RH) -1/2

Level = D (0.34 m)
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Hydro Behaviour (Water Content) -2/2

1.03 m

0 61 m0.61 m
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Mechanical Behaviour (Total pressure) -1/2
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Mechanical Behaviour (Total pressure) -2/2
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TOHGH2 Code(Pruess at al., 1990)
A l  i l i l ti   f  A general-purpose numerical simulation program for 
multi-dimensional fluid and heat flows of multiphase, 
multicomponent fluid mixture in unsaturated mediummulticomponent fluid mixture in unsaturated medium.
Fluid advection is described with a mulitiphase 
extension of Darcy’s law.extension of Darcy s law.
Mass and energy balance equation:
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Geometry, B.C., and Input Data
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Calculated Temperature Contours

21Session 3 – Paper N°14– Jae Owan LEE (KAERI)



Comparison of Calculated & Measured p
Temp. Distributions
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Calculated Water Distribution Contours
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Comparison of Calculated & Measured p
Water Content Distributions

0.89 m

0.61 m
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Conclusions

The surface mock-up KENTEX has been operated 
successfully to date.
The current T-H-M behaviour in the bentonite block 
allows us to draw preliminary and qualitative conclusions.
Both the calculated and measured temperature and water Both the calculated and measured temperature and water 
content profiles agree well with each other, which 
suggest that the TOUGH2 code can simulate the coupled gg p
thermal-hydro behaviour of compacted bentonite block 
reasonably well.
F th  d lli  k ill b  ti d t  l  th  Further modelling work will be continued to analyze the 
fully coupled T-H-M behavior in the bentonite block.
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