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Gamma Radiation Effect Analysis of Component for Advanced
Spent Fuel Management Process
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Abstract

For hot operation of advanced spent fuel conditioning process(ACP), the analysis
of gamma radiation effect and the system design process are required to design
equipment to operate reliably in a gamma radiation environment such as hot cell.
To analysis the effects of radiation for ACP, we used the SCALE codes which
were certified by Nuclear Regulatory Commission(NRC). The source term was
calculated which reflects the features of target nuclear fuels using ORIGEN-S, a
module of the SCALE code, and the gamma dose rates were calculated by using
the QADS modules, considering the geometry of process equipment respectively.

the results are shows that the value was maximum 3.03 Gy/h form the rod



storage box in hot cell, maximum 0.6 Gy/h form the metalizer, and maximum 72.0
Gy/h form the vol-oxidizer. Considering those values, the design methods for
shielding and repositioning the major equipments and components should be
induced, and, the preventive maintenance for components before failure actually

occurs should be minimized the effects of radiation.
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- ( ) « IMEF
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LiLia (lb;chl ) ) 1 rod-out(25 am/capade (ID )
a9 2. AR BT Y dABED 3F,
A 1 B 2 1 R B ) s R < L R e R ed i
(rin) (hr) (hr)
* |Cask Capsue Capsie 10 10 %66 266 |Cask
Capsule Capsie Ly 8 8 6 |1 40 capsue
Capsule Rodaut 10 160 %6 612
*  [Siiting 10 160 %6 878
Pellet ( ) Pellet 5y 1 1 8
Hul ( ) Hul & 1 1 28
* k2 1 6 %8
W0 U0y 0 1 1 %8
Li/Lic Li/Licl 10 1 2 ®8
* ( ) 30 1 6 1048
U filter U fiter @ 1 15 1063
* |u ( ) 10 1 25 1088
() 180 1 3 118
Li Li 0 1 1 1128
* L yzs) 1 2 1248
* |Li Bead 1080 1 18 1428
2310 1248 | 1423 |38 (6hr/day )
- 20 kgHM - 10rods — 160 rodeuts (2 kgHWrod, 130 gHWrodcut, 16 rodcuts/rod,)
- Padirac Cask : 25cm Dax40cmL, 40 Capsule (Lbatch  Cask 4 )




3 2. Photon Spectrum from PWR Assembly

Energy(Mev) Photons / Second
3.5000E-02 1.8003E+13
5.0000E-02 8.7888E+12
7.5000E-02 6.7882E+12
1.2500E-01 8.7436E+12
1.7500E-01 2.5308E+12
2.5000E-01 2.2211E+12
4.0000E-01 2.8578E+12
9.0000E-01 8.7687E+13
1.3500E+00 2.4724E+12
1.8000E+00 2.5214E+11
2.2000E+00 3.4332E+09
2.6000E+00 5.8518E+08
3.0000E+00 1.0702E+08
3.5000E+00 1.7450E+07
4.0000E+00 4.9948E+05
4.5000E+00 2.8532E+05
5.0000E+00 1.6542E+05
1.0000E+01 1.7933E+05
TOTAL 1.4035E+14
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ksl (mm) (rad/h)
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An D5 SUS 304 (200) 1.0942E-03 AE Ed + 50 cm

D4 SUS 304 (200) 2.0602E-03 AR 2w

D1 SUS 304 (10+10) | 6.0116E+01 % x4
=% D2 SUS 304 (10+10) 1.5723E+01 9 Ed + 40 cm

D3 SUS 304 (10+10) 6.7874E+00 %9 ¥4 + 80 cm
& D6 SUS 304 (10+10) 1.3120E+01 3Fy ®d

D7 SUS 304 (10+10) 5.3095E+00 st EW - 50 cm
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An D5 SUS 304 (8) 1.5074E+02 AR EW + 50 cm

D4 SUS 304 (8) 2.8521E+03 AR 2w
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R 4. F2 E3E dAdg A7
- R2EE 9 Dose Rate
TEEE R/ 2) (rad/h) M
2574343
2Hy] FERE 70.0 / 135.0 | 9.0370E-01
wpvg =atelw] | 21.0 / 149.5 | 1.3874E-03
Thermo Couple | 15.3 / 144.0 | 1.6419E-03 F Az BF
MR s A 0.0 / 198.2 | 9.3345E-04 of| &2 ¢d A] 7ko]
PR DE 26.4 / 144.0 | 1.2844E-03 | 6~ 10X A Eo|BE
A A Bk 3l Ak x] Total dosex Dose
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Wee =g 27.8 / 55.0 | 1.1228E+03
Aol 2 & 48.4 / 55.0 | 5.8505E+02
47] A 0.0 / -29.7 | 1.9486E+02
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