Format of RBEC-M benchmark

In LBEC-M benchmark, Three different depletion problems are specified for the benchmark as
follows:

Mode.1: Burn-up cycle consists of 1800 effective full-power days
Mode.2: Burn-up cycle consists of 900 effective full-power days

Mode.3: Fuel cycle consists of six partial fuel cycles of 300 effective full-power days each.
Reactor is shut down for refuelling for 60 days. During refuelling, 1/6 mass part of fuel and
fission products in core and blanket zones is removed and fresh fuel composition is added.

The requested functionals are as follows:

e Forreactor depletion Modes 1 and 2;

o kegr
axial and radial power distributions in the core*
power peaking factors in the core zones
volume averaged neutron spectra in the core zones
kius 1n the core central zone.

O O O O

e  For depletion Mode 3:

o keff

o axial and radial power distributions in the core*

o power peaking factors in the core zones

o volume averaged neutron spectra in the core zones
o ks in the core central zone

* Radial power distributions are to be calculated in two planes: in the core mid-plane and near the core
top (45cm above the core mid-plane). Axial power distributions are to be calculated in the radial
centre of each core zone.

In this format, you can use tables as follows;

e Table.1: BOC k. value from different codes

e Table.2 ~ 4: keff by time step, Region powers and power peaking factors, and Volume
averaged neutron spectra in the core (Mode.1)

e Table.5 ~ 7: keff by time step, Region powers and power peaking factors, and Volume
averaged neutron spectra in the core (Mode.2)

e Table.8 ~ 10: keff by time step, Region powers and power peaking factors, and Volume
averaged neutron spectra in the core (Mode.3)

Please input number of energy group, using codes, using library and other data from the next page. If
lines in table are not enough, please add lines you need. About Figure, please insert after tables in each
mode. Thank you for your cooperation.

RBEC-M TokyoTech Final
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Number of energy group: 21(Tokyo Tech)

Use codes:
Cell Calc: SRAC
Flux Calc: Original

Fuel Cycle Analysis: Original

Use nuclear data set: JENDL3.3

BOC ke
Organization Codes kegrvalue
Tokyo Tech Original 1.00271

Table.1 BOC k. value from different codes
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Mode.1
Table.2 kg by time step (Mode.1)
Mode.1
kegr for 900MW, 1800 Days
Cycle
day Codes
0 1.002710
200 1.003220
400 1.004182
600 1.004793
800 1.005053
1000 1.004972
1200 1.004569
1400 1.003866
1600 1.002889
1800 1.001663
Table. Region powers and power peaking factors (Tokyo Tech)
Mode.1
Power Density Peak Density Peak to AVG.
ZONE Power(Watts) -
(Watts/cc) (Watts/cc) Power Density
Corel 3.49E+08 1.54E+02 2.02E+02 1.31E+00
BOC | Core2 3.99E+08 1.30E+02 1.96E+02 1.51E+00
Core3 1.40E+08 9.51E+01 1.45E+02 1.53E+00
Corel 3.25E+08 1.43E+02 1.81E+02 1.26E+00
EOC | Core2 3.75E+08 1.22E+02 1.77E+02 1.45E+00
Core3 1.38E+08 9.36E+01 1.37E+02 1.47E+00
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2.50E+02

2.00E+02

1.50E+02

Power Density

1.00E+02

5.00E+01

0.00E+00

Table.5 Volume averaged neutron spectra in the core (Tokyo Tech)

Mode.1

BOC

EOC

Energy

Core.1

Core.2

Core.3

Core.1

Core.2

Core.3

1.00E+07

2.86E+12

2.35E+12

1.47E+12

2.80E+12

2.29E+12

1.50E+12

6.07E+06

7.91E+12

6.51E+12

4.07E+12

7.65E+12

6.30E+12

4.14E+12

3.68E+06

1.41E+13

1.11E+13

6.54E+12

1.37E+13

1.08E+13

6.67E+12

2.23E+06

2.14E+13

1.63E+13

8.92E+12

2.10E+13

1.60E+13

9.19E+12

1.35E+06

2.84E+13

2.09E+13

1.09E+13

2.76E+13

2.04E+13

1.13E+13

8.21E+05

6.81E+13

4.90E+13

2.57E+13

6.49E+13

4.71E+13

2.61E+13

3.88E+05

6.50E+13

4.66E+13

2.48E+13

6.20E+13

4.49E+13

2.53E+13

1.83E+05

5.64E+13

4.01E+13

2.16E+13

5.35E+13

3.85E+13

2.19E+13

8.65E+04

3.59E+13

2.54E+13

1.40E+13

3.37E+13

2.42E+13

1.41E+13

4.09E+04

2.78E+13

1.93E+13

1.08E+13

2.58E+13

1.83E+13

1.07E+13

1.93E+04

1.15E+13

7.89E+12

4.48E+12

1.06E+13

7.45E+12

4.44E+12

9.12E+03

4.66E+12

3.16E+12

1.80E+12

4.23E+12

2.95E+12

1.77E+12

4.31E+03

5.91E+12

3.88E+12

2.18E+12

5.13E+12

3.49E+12

2.08E+12

2.03E+03

2.36E+12

1.51E+12

8.84E+11

1.92E+12

1.29E+12

8.02E+11

9.61E+02

6.64E+11

4.13E+11

2.61E+11

4.91E+11

3.27E+11

2.21E+11

4.54E+02

1.42E+11

8.77E+10

6.39E+10

8.69E+10

5.94E+10

4.74E+10

2.14E+02

2.91E+10

1.83E+10

1.55E+10

1.42E+10

1.03E+10

9.80E+09

1.01E+02

9.59E+09

6.39E+09

5.85E+09

2.43E+09

2.06E+09

2.35E+09

2.38E+00

2.25E+06

1.49E+06

1.61E+06

6.14E+04

9.07E+04

1.98E+05

4.14E-01

9.07E+04

6.74E+04

6.70E+04

1.17E+02

2.27E+02

6.14E+02

6.40E-02

1.89E+03

1.40E+03

1.38E+03

3.55E-01

9.62E-01

3.12E+00

1.00E-05

1.89E+03

1.40E+03

1.38E+03

3.55E-01

9.62E-01

3.12E+00
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Mode.2

Table.5 keg by time step

Mode.2

keff for 900MW, 900 Days

Cycle

day

Codes
Tokyo Tech

1.00271

100

1.002611

200

1.00322

300

1.003744

400

1.004182

500

1.004532

600

1.004793

700

1.004967

800

1.005053

900

1.005054

Table.6 Region powers and power peaking factors

Page 7

Mode.2

ZONE

Power(Watts)

Power Density Peak Density

(Watts/cc) (Watts/cc)

Peak to AVG.
Power Density

BOC

Corel

3.49E+08

1.54E+02 2.02E+02

1.31E+00

Core2

3.99E+08

1.30E+02 1.96E+02

1.51E+00

Core3

1.40E+08

9.51E+01 1.45E+02

1.53E+00

EOC

Corel

3.42E+08

1.52E+02 1.98E+02

1.30E+00

Core2

3.83E+08

1.25E+02 1.87E+02

1.50E+00

Core3

1.36E+08

9.22E+01 1.38E+02

1.50E+00
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Table. Volume averaged neutron spectra in the core

Mode.2

BOC

EOC

Energy

Core.1

Core.2

Core.3

Core.1

Core.2

Core.3

1.00E+07

2.86E+12

2.35E+12

1.47E+12

2.87E+12

2.30E+12

1.45E+12

6.07E+06

7.91E+12

6.51E+12

4.07E+12

7.90E+12

6.34E+12

4.00E+12

3.68E+06

1.41E+13

1.11E+13

6.54E+12

1.41E+13

1.09E+13

6.45E+12

2.23E+06

2.14E+13

1.63E+13

8.92E+12

2.15E+13

1.60E+13

8.84E+12

1.35E+06

2.84E+13

2.09E+13

1.09E+13

2.84E+13

2.04E+13

1.09E+13

8.21E+05

6.81E+13

4.90E+13

2.57E+13

6.72E+13

4.76E+13

2.54E+13

3.88E+05

6.50E+13

4.66E+13

2.48E+13

6.42E+13

4.53E+13

2.45E+13

1.83E+05

5.64E+13

4.01E+13

2.16E+13

5.55E+13

3.89E+13

2.13E+13

8.65E+04

3.59E+13

2.54E+13

1.40E+13

3.50E+13

2.45E+13

1.38E+13

4.09E+04

2.78E+13

1.93E+13

1.08E+13

2.70E+13

1.86E+13

1.05E+13

1.93E+04

1.15E+13

7.89E+12

4.48E+12

1.11E+13

7.59E+12

4.38E+12

9.12E+03

4.66E+12

3.16E+12

1.80E+12

4.46E+12

3.02E+12

1.75E+12

4.31E+03

5.91E+12

3.88E+12

2.18E+12

5.51E+12

3.63E+12

2.09E+12

2.03E+03

2.36E+12

1.51E+12

8.84E+11

2.12E+12

1.37E+12

8.25E+11

9.61E+02

6.64E+11

4.13E+11

2.61E+11

5.64E+11

3.61E+11

2.35E+11

4.54E+02

1.42E+11

8.77E+10

6.39E+10

1.08E+11

7.03E+10

5.37E+10

2.14E+02

2.91E+10

1.83E+10

1.55E+10

1.93E+10

1.32E+10

1.20E+10

1.01E+02

9.59E+09

6.39E+09

5.85E+09

4.16E+09

3.27E+09

3.48E+09

2.38E+00

2.25E+06

1.49E+06

1.61E+06

2.72E+05

3.17E+05

5.39E+05

4.14E-01

9.07E+04

6.74E+04

6.70E+04

8.54E+02

1.35E+03

2.86E+03

6.40E-02

1.89E+03

1.40E+03

1.38E+03

4.28E+00

9.02E+00

2.34E+01
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Table. Neu

spectol, arbitrary

tron spectra in RBEC-M cores at the end of the 900-day cycle(Tokyo Tech)

7.00E+13

6.00E+13

5.00E+13

4.00E+13

—e—Core.1
—=&—Core.2
—A— Core.3

3.00E+13

2.00E+13

1.00E+13

0.00E+00 -
1.00

E-02 1.00E-01 1.00E+00

1.00E+01

1.00E+02

1.00E+03
Energy (eV)

1.00E+04

1.00E+05 1.00E+06

1.00E+07

1.00E+08
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Mode.3

Table.8 ke by time step (Mode.3)

Mode.3
ket Evolution for 900MW, 6
Cycle
Codes
day Tokyo Tech
0 1.00271
300 1.003744
360 1.003641
660 1.004068
720 1.00392
1020 1.003912
1080 1.003778
1380 1.003401
1440 1.003329
1740 1.002658
1800 1.002682
2100 1.00179




Table. Region powers and power peaking factors

Mode.3
Power Density Peak Density Peak to AVG.
ZONE | Power(Watts) )
(Watts/cc) (Watts/cc) Power Density
Corel 3.49E+08 1.54E+02 2.02E+02 1.312E+00
0 Core2 3.99E+08 1.30E+02 1.96E+02 1.508E+00
Core3 1.40E+08 9.51E+01 1.45E+02 1.525E+00
Corel 3.48E+08 1.54E+02 2.02E+02 1.312E+00
300 | Core2 3.93E+08 1.28E+02 1.93E+02 1.508E+00
Core3 1.38E+08 9.37E+01 1.42E+02 1.515E+00
Corel 3.49E+08 1.55E+02 2.03E+02 1.310E+00
360 | Core2 3.94E+08 1.28E+02 1.94E+02 1.516E+00
Core3 1.38E+08 9.37E+01 1.42E+02 1.515E+00
Corel 3.46E+08 1.54E+02 2.01E+02 1.305E+00
660 | Core2 3.88E+08 1.27E+02 1.91E+02 1.504E+00
Core3 1.37E+08 9.28E+01 1.40E+02 1.509E+00
Corel 3.47+e08 1.54E+02 2.02E+02 1.312E+00
720 | Core2 3.90E+08 1.27E+02 1.92E+02 1.512E+00
Core3 1.37E+08 9.30E+01 1.41E+02 1.516E+00
Corel 3.44E+08 1.53E+02 1.99E+02 1.301E+00
1020 | Core2 3.85E+08 1.26E+02 1.89E+02 1.500E+00
Core3 1.36E+08 9.25E+01 1.39E+02 1.503E+00
Corel 3.45E+08 1.53E+02 2.00E+02 1.307E+00
1080 [ Core2 3.87E+08 1.26E+02 1.90E+02 1.508E+00
Core3 1.37E+08 9.27E+01 1.40E+02 1.510E+00
Corel 3.41E+08 1.51E+02 1.96E+02 1.298E+00
1380 | Core2 3.84E+08 1.25E+02 1.87E+02 1.496E+00
Core3 1.36E+08 9.24E+01 1.39E+02 1.504E+00
Corel 3.43E+08 1.52E+02 1.98E+02 1.303E+00
1440 | Core2 3.86E+08 1.26E+02 1.88E+02 1.492E+00
Core3 1.37E+08 9.27E+01 1.39E+02 1.499E+00
Corel 3.38E+08 1.50E+02 1.94E+02 1.293E+00
1740 | Core2 3.82E+08 1.25E+02 1.85E+02 1.480E+00
Core3 1.37E+08 9.27E+01 1.38E+02 1.489E+00
Corel 3.40E+08 1.51E+02 1.96E+02 1.298E+00
1880 | Core2 3.85E+08 1.25E+02 1.87E+02 1.496E+00
Core3 1.37E+08 9.29E+01 1.39E+02 1.496E+00
Corel 3.35E+08 1.49E+02 1.91E+02 1.282E+00
2100 | Core2 3.81E+08 1.24E+02 1.84E+02 1.484E+00
Core3 1.37E+08 9.30E+01 1.39E+02 1.495E+00
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Table.11 Volume averaged neutron spectra in the core

Mode.3

day

0

300

Energy

Core.1

Core.2

Core.3

Core.1

Core.2

Core.3

1.00E+07

2.86E+12

2.35E+12

1.47E+12

2.87E+12

2.32E+12

1.46E+12

6.07E+06

7.91E+12

6.51E+12

4.07E+12

7.94E+12

6.44E+12

4.02E+12

3.68E+06

1.41E+13

1.11E+13

6.54E+12

1.41E+13

1.10E+13

6.47E+12

2.23E+06

2.14E+13

1.63E+13

8.92E+12

2.15E+13

1.61E+13

8.84E+12

1.35E+06

2.84E+13

2.09E+13

1.09E+13

2.85E+13

2.07E+13

1.09E+13

8.21E+05

6.81E+13

4.90E+13

2.57E+13

6.80E+13

4.84E+13

2.54E+13

3.88E+05

6.50E+13

4.66E+13

2.48E+13

6.49E+13

4.60E+13

2.46E+13

1.83E+05

5.64E+13

4.01E+13

2.16E+13

5.62E+13

3.96E+13

2.14E+13

8.65E+04

3.59E+13

2.54E+13

1.40E+13

3.57E+13

2.50E+13

1.39E+13

4.09E+04

2.78E+13

1.93E+13

1.08E+13

2.76E+13

1.91E+13

1.07E+13

1.93E+04

1.15E+13

7.89E+12

4.48E+12

1.14E+13

7.77E+12

4.43E+12

9.12E+03

4.66E+12

3.16E+12

1.80E+12

4.60E+12

3.11E+12

1.78E+12

4.31E+03

5.91E+12

3.88E+12

2.18E+12

5.78E+12

3.79E+12

2.14E+12

2.03E+03

2.36E+12

1.51E+12

8.84E+11

2.28E+12

1.46E+12

8.60E+11

9.61E+02

6.64E+11

4.13E+11

2.61E+11

6.28E+11

3.94E+11

2.51E+11

4.54E+02

1.42E+11

8.77E+10

6.39E+10

1.30E+11

8.11E+10

6.01E+10

2.14E+02

2.91E+10

1.83E+10

1.55E+10

2.52E+10

1.63E+10

1.41E+10

1.01E+02

9.59E+09

6.39E+09

5.85E+09

7.00E+09

4.99E+09

4.86E+09

2.38E+00

2.25E+06

1.49E+06

1.61E+06

1.13E+06

9.11E+05

1.14E+06

4.14E-01

9.07E+04

6.74E+04

6.70E+04

8.62E+03

9.31E+03

1.40E+04

6.40E-02

1.89E+03

1.40E+03

1.38E+03

8.69E+01

1.12E+02

1.94E+02

1.00E-05

1.89E+03

1.40E+03

1.38E+03

8.69E+01

1.12E+02

1.94E+02

2.50E+02

2.00E+02
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0.00E+00
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Fig.8 Radial power profiles in the core for subcycle.1




