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Thermal-Hydro-Mechanical Behaviors in the Engineered Bamier of a HLW

Repository: Engineering-scale Validation Test
Jae Owan Lee and Won Jin Cho

Abstract An enhancement in the performance and safety of a high-level waste repository requires a validation of
its engineered barrier. An engineering-scale test (named "KENTEX") has been conducted to investigate the
thermal-hydro-mechanical behaviors in the engineered barrier of the Korean reference disposal system. The validation
test started on May 31, 2005 and is still under operation. The experimental data obtained allowed a preliminary
and qualitative interpretation of the thermal-hydro-mechanical behaviors in the bentonite blocks. The temperature
was higher as it became closer to the heater, while it became lower as it was farther away from the heater. The
water content had a higher value in the part close to the hydration surface than that in the heater part. The relative
humidity data suggested that a hydration of the bentonite blocks might occur by different drying-wetting processes,
depending on their position. The total pressure was continuously increased by the evolution of the saturation front
in the bentonite blocks and thereby the swelling pressure. Near the heater region, there was also a significant
contribution of the thermal expansion of bentonite and the vapor pressure in the pores of the bentonite blocks.

Key words thermo-hydro-mechanical behavior, validation test, engineered barrier, high-level waste repository
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= 7] Whiteshell Buffer/Container Experiment,
YE9] Kamaishi Mine THM Experiment, #]21¢]
GTS FEBEX, A¢519] Long-term Buffer Test, u]=-
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UTHNEA, 1983, Pusch & Borgesson, 1985, Neerda et al.,
1992, AECL, 1994, NAGRA, 1996, Chijimatsu, 1999).
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I8 1. Ut 2E9H/E VEARA LT FEHEY
(Dimensions in millimeters)
.~ Block type A
Block type B
™ Block type C
Heater Zone Non-heater Zone
Block Radius Angle in Dimensions Thickness Number
type mm degrees mm mm of
a blockst)
R r a b c
A 375.0 203.2 45 287.4 155.5 172.3 85 128
B 203.2 101.6 90 287.4 143.7 101.6 85 32
o] 101.6 180 203.2 203.2 0 85 16

3% 2. KENTEX #3o] AHg MlEvo|E 229 ARf

3. Ax|LofE 712 HEAH

3.1 KENTEX ZEHX|

KENTEX(KAERI Engineering-scale T-H-M Experi-
ment for Engineered Barrier System) %2]= £-2u}=}
AEAH7 = 7IEAEAAHE] gkl 13 3
712 AA- AR AR Yold] jtme] ASAEAR| o)
o} A2 G(confining cylinder), 7}EA)AEl(heating
system), HlE1}o]EEZ(bentonite blocks), $=3kA|AH]
(hydration system), All4]/7]7|(sensors & instruments),
35| Al o] A 2~El(heat-controlling system)/H|o|E]4=2] A]

~Hl(data acquisition system), ZHYZEE(overall
frame-structure) 59| SF=o|9F HFHAE BUEHT
9 Aofaia Eak AMRRE et AEE A0
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E 1. KENTEX #z)o]l AL&¥ AlA

Parameter Sensor type Model Quantity
Temperature Thermocouple Watlow-Gordon T-type 42(10%)
& temp.
Water content 5 ismif;lf Vaisala HMP 234 (for<15%) 5
WescorPCT 55 (for>15%) 5
Psychrometer
Swelling pressure Pressure cell Kulite BG 0234 6

(*) No. of thermocouples installed on the heater

498 Ax(heating element), A3Fot W%
0.406 m, Zo] 0.68 mel FHEAAS] 3]El-87|(outer
steel cylinder), 70|58 u}o|Z(cable-guiding pipe)
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