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Abstract - Based on the necessity to evaluate the activation products inventory during
decommissioning for domestic nuclear power plants, a preliminary estimation of the activation
products inventory for Kori unit 1, which is getting close to the end of lifetime, was carried
out with ANISN and ORIGEN2 code. In order to calculate neutron flux using ANISN code,
the reactor was divided into 8 zones from core to bioshield concrete for radial direction. Also
the cross-section of main nuclides were calibrated with neutron flux in the reactor pressure
vessel(RPV) region. The results showed that 95 % of the total radiocactivity in RPV from
reactor shutdown to 10 years came from the nuclides of *Fe, 5"Ni, ®Ni and ¥Co. And the
total radioactiviiy with cooling of more than 50 years after decommissioning was no more
than 0.2 % of at the time of shutdown. Considering the weight of RPV is 210 tons, the total
radioaciivity of RPV reached to 525x10° GBq at shutdown time. As compared with the total
radioactivity of bioshield concrete at reactor shutdown time, the radioactivity after cooling
more than 10 years was below 1 %.
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Table 1. Distance from core and component medium by zone

zone nside(cm) outside{cm) medium
1 0 13843 U0y, Pu, H0, Zr, Fe 5
2 138.43 142.88 Stainless Steel (Type 304 )
3 142.88 146.69 H:0
4 146.69 15558 Stainless Steel (Type 304 )
5 155.58 167.64 HLO
6 167.64 184.15 Carbon Steel
7 184.15 316.80 Air
8 316.80 530.00 Concr.ete
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Table 2. Chemical composition and atom density of component material by zone [#/barn-cm)

Nuclide Fuel and Coolant Stgglg:sgg‘:eel Ve}’srse;sgr;e] Doliyzfca:;)er Concrete
2y 1.152x10° - - - -
Yy 6.644x10°* - - - -
Zpy 3695x10°° - - - -
Hpy 8.857x10° - - - -
2py 3568x10° - - - -

H 2764x10°2 - - 4828102 741x10°
0 2682x10°° - - 2.414x10°" 421x10°
B 2.303x10°® - - 4.305%10° -
g - - - 1.766x10°° -
Al 1.126x10°® - - - 2.280x10”
C 3568x10°® 3.169x10™* 8670x10™ - -
Si - 1.694x10°° 4382x10" - 1524x10°2
e 5509x10°7 7556%107 1.266x10° - -
“Cr 1.062x10°° 1.457x10°2 2441x10™ - -
%Cr 1.206%10 1.652x107 2767x10° - -
“Cr 2.999x107 41i3x10° 6.889x10°° - -

Cr-total 1.258x10°° 1.739x10°? 2913x10™ - -
Mn 2.156x10° 1732x10° 5428x16° - - -
YFe 360410 3.443x10° 4857x10° - -
Fre 5602x107 5.352x107 T550%10 - -
Fe 1.283x10° 1.225x10° 1.729x10™ - -
PFe 1.710x107 1634x10™ 2305%107 - -

Fe-iotal 6.108x107 5.835x10 8232x107 - 2983x10
*Ni 9910x10° 5.103x10°° 400710 - -
N 3081x10° 1.966x10™ 1.544x10°° - -

SNy 1.660x10° 8545167 6.710x10°° - -
N 5517x10° 2.724x10°* 2.139x10° - -
#Ni 1.348x10° 6.941x10° 5.450x10° - -

Ni-total 1.458x10°" 7.49%6x107 5.886x10° - -

Mo - - 2812x10™ - -

Zr 4518x102 - - - -

Na - - - - 9997x10"*

Mg - - - - 1.418x10™

S - - - - 5376x10”
- - - - 6613x10™

Ca - - - - 2.782x10°
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Table 3. Weight of composition atoms in each material [g/ton]

Nuclide égier}l]ess g?;et;on Concrete Nuchde g;ggﬂess (S:? ;gon
H - - 1.11x10° “Fe 392x10" 554x10
C 3.95x10° 1.08x10" - *Fe 6.32x10° 892x10°
o) - - 3.34x10° “Fe 1.48x10° 2.08x10°
Na - - 3.94x10* *Fe 2.03x10° 2.87x10°
Mg - - 3.28x107 BN 552x10" 434x10°
Al - - 3.78x10° N 2.20x10° 1.73x10°
Si 3.38x10 875x10° 303x10° *INi 9.73x10° 764x10'
S - - 1.38x10° Ni 3.15x10° 2.47x10°
- - 498x10° ®Ni 8.29x107 651x10"
Ca - - 1.19x10° Mo 5.24x1(¢ 5.24x10
Xcr 873x10° 1.46%107 - Mo 577x107 5.77x10°
“Cr 1.75%10° 2.93x10° - Mo 2.33x107 2.33x10°
SCr 2.02x10° 3.39x107 - %Mo 5.39x107 5.39x10°
“Cr 5.13x10° 859x10' - Mo 5.79x10° 5.79x10°
Mn 2.13x10° 6.65x10° - *Mo 1.45x10° 1.45x10°
Fer - - 351x10 Mo 481x10°7 481x10°
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Table 4. Comparison between pwru library and calculation value for main nuclide

. . ORIGENZ Calculation i . ORIGENZ2 Calculation
Main Nuclides Main Nuclides
[barn] Value [barn] [barn] Value [barn]
*'Fe 2.026x10°° 8.079x10°° “Mn 3.698x10 1.007x10™
*Fe 1.670x10° 2.401x10™ *Ni 2.097x10 1.116x10°*
10"
:z; \ @ Core
= 1" @ Baffle, Barrel, Thermal Shield
T
3oy S ® RPV
e 10" :
§ 1091 @ A]r
2 :23 ® 26 o ® Bioshield Concrete
é 10°
§ 105‘!
T 109
e 133
10°
10’ T T —— T T
)] 100 200 300 400 500 600

Radial Distance {cm )

Fig 4. Total neutron flux calculated by ANISN
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