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Preliminary Estimation of Activation Products Inventory for Kori 1
using DORT/ORIGEN2 code
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Abstract

Based on the necessity to evaluate the activation products inventory during
decommissioning for domestic nuclear power plants, it was carried out preliminary

estimation of the activation products inventory for Kori 1, which is getting close to



end of lifetime using ORIGENZ code. As the code input data, calculated neutron flux
of Kori 1 reactor which was divided into 8 zones from core to bioshield concrete for
radial direction using DORT code, also calibrated one group cross section of main
nuclides. The results of the study showed that most of the nuclides in the activity
based on cooling time in pressure vessel after terminating operation was dominated
by 55Fe, ®Ni till after 10 years, and PFe 10 to 20 years later, “Ni and “Ni after that
time. It is also evaluated in bioshield concrete that total activity which cooling more
than 10 years, dramatically decreased to 5%, compared to activity of reactor shutdown

time.
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Activation Inventory of
each components for
nuclides

219 1. DORT/ORIGEN2 Calculation Model System
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Concret

Vessel
Downcomer

Thermal Shield
Bypass

Barrel

Baffel

Core

19 2. DORT geometric calculation model of Kori unit 1
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3% 1. Distance from core and component midium by zone

zone inside(cm)

outside(cm)

medium

0
138.43
142.88
146.69
155.58
167.64
184.15
316.80

0 N oY Ok W=

138.43
142.88
146.69
155.58
167.64
184.15
316.80
530.00

U0, Pu, H20, Zr, Fe &
Stainless Steel (Type 304 )
H20
Stainless Steel (Type 304 )
H20
Carbon Steel
Air

Concrete




2.3 BUGLE-96
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3 2. Energy group of BUGLE-96 library

Group Uppérrilergy Upper Group Uppgri%ergy Upper
Boundary [ eV | lethargy Boundary [ eV ] lethargy

1 17,332,000 -0.54997 25 297,210 3.5159
2 14,191,000 -0.35002 26 183,160 4
3 12,214,000 -0.2 27 111,090 4.5
4 10,000,000 0 28 67,379 5
5 8,607,100 0.15 29 40,868 55
6 7,408,200 0.3 30 31,828 5.75
7 6,065,300 0.5 31 26,058 5.95
8 4,965,900 0.7 32 24,176 6.025
9 3,678,800 1 33 21,875 6.125
10 3,011,900 1.2 34 15,034 6.5
11 2,725,300 1.3 35 7,101.7 7.25
12 2,466,000 1.4 36 3,354.6 8
13 2,365,300 1.4417 37 1,584.6 8.75
14 2,345,700 1.45 38 454.0 1
15 2,231,300 1.50 39 214.45 10.75
16 1,920,500 1.65 40 101.30 11.5
17 1,653,000 1.8 411 37.266 12.5
18 1,353,400 2 42 10.677 13.75
19 1,002,600 2.3 43 5.0435 14.5
20 820,850 25 44 1.8554 15.5
21 742,740 2.6 45 0.87643 16.25
22 608,100 2.8 46 0.41399 17
23 497,870 3 47 0.1 18.421
24 368,330 3.3




3% 3. Chemical composition and atom density of component material
by zone [#/barn-cml]

Type 304

Pressure

Bypass

Nuclide Fuel and Coolant Stainless Steel Vessel Steel Downcomer Concrete
“u 1.152x 10" N N - N
“u 6.644x10 ° - - - -
“MPy 3695%107 - - - -
“py 8.857x10° - - ~ -
“'Pu 3.568%10" - - - -

H 276410 * - - 4.828%10° 7.41x10°
0 2.682x10 " N N 2414x10°7 421x10°
"B 2.303x10° - - 430510 ° -
"B - - - 1.766%10™ -
Al 1.126x10° - - ~ 2.280%10 "
C 3.568%10" 3.169% 10" 867010 - -
Si - 1.694%10 ° 4382x10* - 152410 *
“Cr 5509%10 755610 " 1.266x10° . -
“Cr 1.062x10 ° 1.457%10 % 2.441x10 * - -
¥Cr 1.205x10° 1.652x10 7 2.767x10° - N
A0y 2.999% 10" 4.113%x10™ 6.889%<10™° - -
Cr-total 1.258x10 ° 173910 * 2.913x10 * - -
Mn 2.156%10™° 1.732x10™ 5.428%10™° - -
"Fe 3.604%10° 3.443x10° 4.857%10 " ~ -
*Fe 5.602x107 5.352x107° 7.550% 107 - -
*Fe 1.283x10 ° 1.225%10 ° 1.729%10 ° - -
®Fe 1.710x10 1.634x10" 2.305x10" - -

Fe-total 6.108%10° 5.835%10° 8.232x10° . 2.983%10 "
*Ni 9.910x10™ 5.103x107° 4.007x10™" - -

“Ni 3081%10 ° 1.966x10 * 1544x10* - -
°'Ni 1.660x10° 8545107 6.710x10° - N
Ni 5517x10° 2.724x10 * 2.139x10° - -
“'Ni 1.348x10™ 6.941x107 5.450x 107 - -

Ni-total 1.458%10* 7.496%10° 5.886x10" - -

Mo - - 2.812x10 " - -

Zr 4518%10° - - - -

Na - - - - 9.997x10™"

Mg - - - ~ 1.418 %10
S - - - - 5.376 %107
K - - - - 6.613%x10*
Ca N N N - 2.782x10 "
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3.1 ORIGEN2 #Z= & x4
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steelol™ | A7 E= ANSI/ANS 644 A3s A% 235 g/cmS% 1 157 AA7]
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¥ 4. Weight of composition atoms in each materials [g]

Nuclide gléglerllless gflergon Concrete Nuclide ‘;:Eggfless g?eré)lon
H - - 1.11x10°  “'Fe 3.92x10" 554%10°
C 395x10° 1.08%10" - e 6.32%10° 8.92x 10°
0 - - 221x10°  Fe 1.48%x10* 2.08%10*

Na - - 394x10" e 2.03x10* 2.87x10°
Mg - - 328%10° *Nj 552%10* 4.34%10°
Al - - 378x10°  Ni 2.20%10* 1.73x 10
Si 338x10"  875%x10° 3.03x10°  °INj 0.73x 10" 7.64x10'
S - - 1.38%10* N 3.15%x 10’ 2.47 %10
K - - 498%10"  *Ni 8.29% 10* 651 %10
Ca - - 1.19x10°  *Mo 5.24 % 10" 5.24%10°
Icr 873x10°  1.46% 10" - YMo 577X 10 5.77% 10
*Cr 1.75X10°  293%10° - Mo 2.33%10* 2.33%10°
Fer 2.02x10*  3.39%10 - %Mo 5.39x10° 5.39 % 10
YCr 513%x10°  859% 10 - Mo 5.79% 10 5.79% 10
Mn 2.13x10*  6.65x10° - %Mo 1.45%10° 1.45%10°
Fex - - 351x10°  %\o 4.81 X 10° 4.81 x10°
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19 3. Cross section of *Fe(n, 7 ) and “Ni(n, 7 )
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3£ 5. Comparison between original library and Calibration value for main nuclide

Main Nuclides ORIGEN?2 [barn] Calibration Value [barn]
Fe-54 2.12x10 " 3.94x10"
Fe-56 2.68x10 " 5.95x10*
Ni—-62 1.32x10" 2.75%x 10"
Co-H9 2.23%x 10" 7.49x10"
Mn-55 1.52x10" 2.06%x10"
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