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o D-D HES: ~10° n/sec

D + D ———> 3He(0.8MeV) + n(2.5MeV)
o D-T HES: ~10'"n/sec

D+ T ———> 4He(3.5MeV) + n(14.1MeV)

o JI&ZJ| 0|2
. RPL__[MT__ [ORELA
Energy 60MeV 50MeV 140MeV
Target Ta U D20
Power 1kw 1kw 84kw
n/sec E12 E12 E14
length 9m 8m 30m
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otetile & 3

Cathode Bias Pulse Beam
Voltage Voltage Width Amplitude Current
(V) (V) (ns) (eV) (A)
4.2 50 500 -140 ~1.01
4.3 50 500 -150 ~1.21
4.4 50 500 -160 ~1.46
4.5 50 500 -180 ~1.7
4.6 50 500 -190 ~1.9
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Mormalzed Neutron Flue (nfomls)
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Neutron intensity per one electron (n/cm2s)

2.0E-07
1.8E-07
1.6E-07

1.4E-07 -

1.2E-07
1.0E-07
8.0E-08
6.0E-08
4.0E-08
2.0E-08
0.0E+00

1.0E-04

1.0E-03

1.0E-02

1.0E-01
Energy (MeV)

1.0E+00

1.0E+01




9.0E-07
8.0E-07
7.0E-07
6.0E-07
5.0E-07
4.0E-07
3.0E-07

Neutron Flux (n/cm2s)

2.0E-07
1.0E-07
0.0E+00

.~ Tatarget
a
.. T--Utarget R

- =

10E-04 10E-03 10E-02 1.0E-01 10E+00 1.0E+01

Energy (MeV)

40~50% increase in U target

8.0E-07

7.0E-07

6.0E-07

5.0E-07

4.0E-07

3.0E-07

Neutron Flux (n/cm2s)

2.0E-07

1.0E-07

0.0E+00

——With Be

===Without Be

—_—

1.0E-04  1.0E-03 10E-02 1.0E-01 10E+00 1.0E+01

Energy (MeV)

10~20% increase with Be



Target 1 1438 °C
Target 2 1469 °C
Target 3 1200 °C
Target 4 830 °C
Target 5 441 °C
Be 76 °C
Pb block 38 °C
= weight(g) Heat (W/q) Heat (W)
Cell 1 (Ta) 93.9 0.986 92.6
Cell 2 (Ta) 250.3 1.077 269.6
Cell 3 (Ta) 521.5 0.498 259.7
Cell 4 (Ta) 938.7 0.213 199.9
Cell 5 (Ta) 1533.2 0.0958 146.9
Be 1453.0 0.0143 20.8

T—melting

2996 °C

1273 °C
3217.5 °C
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Neutron (#/cm?s)

Electron (#/cm=2s)

Photon (#/cm?s)

Coolant standard Standard Standard
average oo average oo average oo

deviation deviation deviation

Air 9.26E-03 |6.39E-04|2.66E-01|1.30E-03|3.34E+00|7.67E-03

He 9.39E-03 |6.27E-04|2.63E-01[1.29E-03|3.33E+00]7.32E-03

Water 9.89E-03 |6.67E-04|2.66E-01|1.30E-03|3.34E+00|7.68E-03
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Neutron (#/cm?s) Electron (#/cm?2s) Photon (#/cm?2s)
Coolant
average error average error average error
Air 9.26E-03  6.39E-04 2.66E-01  1.30E-03  3.34E+00 7.67E-03
He 9.39e-03  6.27E-04 2.63E-01  1.29E-03 3.33E+00  7.32E-03
Neutron production per Converted Neutron
Energy (MeV)
one electron (n/cm?2s) Intensity (n’s/sec)
15 1.90E-07 2.68E+11
20 6.42E-07 9.07E+11
25 1.18E-06 1.67E+12
30 1.70E-06 2.40E+12
35 2.14E-06 3.02E+12
40 2.77E-06 3.91E+12
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» Spontaneous fission from spent fuel
o (a, n) from spent fuel

» Gammas from spent fuel

» Gammas from Target

o Intense source neutrons from target
o Gammas from induced fissile fission
o Fast neutron by induced fission

> Intense & complex radiation field
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Concrete+Borax+Concrete

Concrete : 138cm
Combination : 55-5-45 cm
Inside wall (a, b] : 30cm
Borax : 5cm

Door : 20-5-15 cm

Spectrometer
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XHIII [covering 2]

Covering
Material and Dose rate( £ Sv/h)
Thickness  Left wall Right wall Top wall Covering: 3cm borax
No covering  4.48-02 3.49E-02 4.18E-02 (70% dose rate down —>
S :
HOPE-Borax (5 20% wall thickness down)

1.32E-02 1.11E-02 1.08E-02
cm)
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Cooling time
Material

1s 30m 1hr 3hr 1day 7 day 90day

Total activity (Ci)

Ta 3.06E+09 2.92E+09 2.80E+09 2.36E+09 3.96E+08 1.91E+03 1.11E-03

e 16
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Concrete Total activity(C) for Irradiation time

Position 1 sec 1 hour 2 hours 5 hours 7 hours 10 hours
1 7.04E-05 1.33E-03 1.33E-03 1.35E-03 1.35E-03 1.36E-03
2 2.57E-05 4.86E-04 4.88E-04 4.92E-04 4.95E-04 4.98E-04
3 1.30E-05 2.46E-04 2.47TE-04 2.49E-04 2.50E-04 2.52E-04
4 7.05E-05 1.33E-03 1.34E-03 1.35E-03 1.35E-03 1.36E-03
5) 2.57TE-05 4.86E-04 4.88E-04 4.92E-04 4.95E-04 4.98E-04
6 1.30E-05 2.46E-04 2.47TE-04 2.49E-04 2.51E-04 2.52E-04
7 6.43E-05 1.21E-03 1.22E-03 1.23E-03 1.24E-03 1.25E-03
8 1.50E-05 2.84E-04 2.85E-04 2.87TE-04 2.89E-04 2.91E-04
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o AIZZooT YA XX} M
(It will increase Safety, Effectiveness in management
of spent fuel)

o HAZFI|E S HEH IS
[It will increase Safety, Economics in recucle)

o R4l MEX w2 SN
(It will contribute to next generation safeguards) ‘,
o HAT L0 M=E T

(It provides the correction for fissile material generation)
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o U0 =X
- A S(Cs, Nd), HESE =X
o Delaved Neutron =X [LANL]
- delaued S Xt == fissile St&tl} et
- U2359] signal0| Pu239< C} 2.6} &L
- SYA H EQ
o SMOPY (BEEA]
- S 20 =3 (SF /5 TH

o Cm244 B= S =& (LANL]

- IAE I ERTQ

o LSDS (KAERI)
e 20
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LSDS =

v Direct Fissile Assay(U235, Pu239, Pu241)

v Isotopic Fissile Assay (not total fissile)

v No need burnup code
v No influence from Radiation Background
v Near Real Time Fissile Assay

v Fissile assay in spent fuel and recycled fuel




LSDS A2

Spent fuel

LSDS(Lead Slowing Down Spectrometer)



=g ASFEA (exveriment)

o U235 4.8%(364], Pu239 479 at RPI

Nuclide U235 Pu239 Pu241

Content(g) 36.82 46.26 -1.20

Error 1.77E-5 | 7.45E-6 | 3.02E-6
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