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Irradiation of HANARO Instrumented Capsule (00M-01U)
for the Researches of Universities
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Abstract

As part of the project for active utilization of HANARO, an instrumented capsule
(OOM-01U) was designed, fabricated and successfully irradiated at HANARO for the
irradiation test of various nuclear materials requested by external researchers from
universities. The capsule has a b-stage structure having multi holes for the
specimens. 606 specimens such as tensile, charpy, small punch, TEM, EPMA,
microhardness, growth specimens made of two types of materials(Fe and Zr base

alloy) having quite different material properties were inserted into the capsule. The



specimens were firstly irradiated in the IR2 test hole of HANARO of 24MW reactor
output power at 270~330C in the range of 26x10""~1.0x10” (n/cm”) of fast neutron
fluence (E>1.0 MeV). The irradiated specimens will be tested to evaluate the nuclear
irradiation performance of the materials. The obtained results will be effectively used

for the related researches of the universities.
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Table 1. st2 §E014 Y3 A Folhst 2 Aol

d

UO, / UO,+
Fission gas release
/
KAIST RPV  (SA508, STS309L)
/ (SA240 , 350, 508)
, Database
Zr-
(zr )
(00M-01U) RPV
TEM,
Zircaloy-4, Zr (Tube, Plate)
Zr 10%-10%° n/cm?
Table 2. 00M-01U #4& Al o] &2 ALz
Z A} 2
A 24} 2% (CC) & (n/cm”)
A 2 o 3¢ (E>1.0 MeV)
0 A% | A% Az | Aw | A%
Small tensile 48
SA508 class3 1/3 Ch 40 296 | 5x10" | 5.3-80
class KatsT |-/ Charpy 288 o .
Type 309L STS Microhardness | 4 +10 | ~3x%10 x10™
TEM 52
SA508 class 3 o o | Small tensile + 30 | 300 | 305 s | 55-90
}1\1 R EH . 5X10 19
Type 304 STS TEM 40 | —350 | -316 x10
Zr-1Nb-1Sn-0.1Fe 1x10"
L | TEM o 286 o | 27-85
Zr-1Nb-1Sn-0.2Mo-0.1Fe| 13} t] 300 | 5% 10 19
X EPMA 27 317 p | X10
Zr-1Nb-15n-0.5Mo-0.1Fe 1Xx10°
SA305 LF2 N Small tensile 10 | 300 | 325 o | 5376
Zd 5X10 19
Type 316 STS Charpy 6 | -350i £10 x10
Small tensile 51 300 | 270 i 30-98
Zirconium alloy 3Fok )] ~1%x10% "
TEM 54 | 350 | -290 x10™

STS : stainless steel
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Fast Neutron Fluence (n/cm?)
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