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Abstract: To check the characteristics of nuclear fuels during an irradiation test, the nuclear fuel rod needs to be
disassembled from the test rig located in the pool of the research reactor. Then, the disassembled fuel rod is delivered to
the hot cell for intermediate examination. A fuel rod that passes the intermediate examination is delivered to the reactor
pool to be reassembled into the test rig. The irradiation test is resumed with the reassembled test rig. Because nuclear
fuel rods irradiated by neutrons are highly radioactive, all the disassembly and reassembly processes should be carried
out in the pool of the research reactor to prevent operators being exposed to radiation. In particular, because a test rig is
5.4-m long and the reactor pool of HANARO is 6-m deep, special tools need to be developed for performing the
disassembly and reassembly processes. In this study, a new assembly design of nuclear fuel rods for intermediate
examination is introduced. Furthermore, tools for treating the irradiated fuel rod assembly are introduced, and their
performance is verified by an out pile test.
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Fig. 3 Modeling and assembly sequence of the fuel rod
assembly (a) Modeling of assembly plug (b)
Disassembly sequence of non-instrumented fuel
rod assembly
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Fig. 4 Sequence of disassembling an instrumented fuel
rod assembly with a non-instrumented fuel rod
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Fig. 5 Disassembly tool for a nuclear fuel rod assembly

(a) 3D modeling (b) Mechanism of a rotation lock
pin in the rotation part (c) Release pin part (d)
Rotation driving part
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Fig. 6 Modeling of an ejection tool

Fig. 7 Sequence of disassembly of the non-instrumented
fuel rod assembly from a test rig

A% AAns z=PA) 2 AT A EHE
AEH A sholen, 11 W8-S Fig 77 Zrh
1) 2 ¥ (Fasten lever)S Fold 7 sfA|Ho]
FEat] dEA FRlgtt
2) A2 FA%
5o e FR A,
3) FAE A z
Fé]'z.]'% ﬂx =z
A A ¥ & (Rotation locking pin)S 3l 4| A] 71 T
4) 3 A g ¥ (Release lever)S Fobd A d|A|H S
ZHEA 7
5) 218 agsa H4 TER X%
S NAWEOZ 60 & 3| HA 7T
6) A 15 Soled A A 9
AEE ZHAVF BYHES ).



7 AEE S AL
Tt FAE 9
el ZheEe] g
ZHTh

8) uAHUM = FotdA sAAS FEHAG

9) A dAAdnE ZHAE FERAEAA 7
W ostaR olgsty] fle AR A F
(Cask)""00] Ti=t},

T grd FAY ddEE

TFA] HANARO 9] #Hj5=x= o] 54171
o A, 1ps o e el Az Fstko]
AN S AEEloF dth. HANARO #HY
olFd FAZ FdnE HAE A A
FHete A fe dse 2HA 25 2=
Aze] deo A vait g

1) g E fobdA siAlde] F5 =

52

o

Mr = o o
SO

2)

-
> oo
ol
o
2 -
2
oo
i
ofz

ot ot
PO, i Hr

3)

e T 2 o Mo
o0 e

4)

5)
T AAEE A
T AANA AR HdgE x
Ape] el g A
FAFER AABL 2N =
A dAzE ZPGA 7L A L
ZHEAE=A Sl
9ol gu¥ AHIE B
o] 1ps ¢ kel s}
IR acia=
Fig. 5 ¢} & AA=Z #Azd &=
$351e] Fig. 9 9 o] AgAu)oA
=

6)

7)

B 2EAY] gz g 7= deAds
gatoiet. Ao 10 3] w69 O W (Table 1), 3 3]
WAl Al 2EUARY] ERo® 8 uA
7b SASA e AV SAS i wEbA of
olo] MAE 237 WAdA SN R WA
shglow, whE AFHAl F7HAQ EAGle] e

& ggE & o 447
Table 1 Result of disassembly experiment in a laboratory
No. Result No. Result

1 Pass 6 Pass

2 Pass 7 Pass

3 Fail (loosen wire) 8 Pass

4 Pass 9 Pass

5 Pass 10 Pass

Disagsembly
ol

Fig. 8 Sequence of preliminary disassembly experiment
in a laboratory
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Fig. 9 Disassembly experiment in the engineering
facility (a) Set up of the disassembly tool (b) Lift
a test rig to put into the disassembly tool (c)

Disassemble the test rig from the non-
instrumented fuel rod assembly (d) Eject the non-
instrumented fuel rod assembly
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