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<Figure. 1>
<Figure. 2> <Figure. 3>
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Reactor type
Homogeneous Cylindrical 

Bare Reactor

Reactor dimension D=3.0m, H=3.0m

Neutron energy group 3 groups

Delay neutron precursor 6 families

<Reactor description (D=diameter, H=height)>
<Conceptual model of MSR (X-Z plane)>
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Leakage Removed
Prompt 
neutron

Down scattering

Up scattering
Delayed neutron 

precursor

Flow of Delayed 
neutron precursor

Decay
Generation of Delayed 

neutron precursor
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Boundary condition

Neutron flux 𝛷𝑔 𝑧 = 0 = 𝛷𝑔 𝑧 = 𝐻 = 𝛷𝑔 𝑟 = 𝑅 = 0

Delayed neutron precursors
𝐶𝑖 𝑧 = 0 = 𝐶𝑖(𝑧 = 𝐻)𝑒−𝜆𝑖𝑇𝑅

𝑇𝑅 = 𝑅𝑒𝑐𝑖𝑟𝑐𝑢𝑙𝑎𝑡𝑖𝑜𝑛 𝑡𝑖𝑚𝑒
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C1 ⋯ Cn−1 𝐂𝐧 Cn+1 ⋯ CN

𝚫𝐕

C(z0)       C(z1)                                 C(zn-1)       C(zn)                              C(zN-1)     C(zN)
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Group 𝛴𝑎 𝛴𝑓 𝜈 D 𝛴𝑔→𝑔 𝛴𝑔→𝑔+1

1 2.22E-4 4.78E-5 3.12 1.34 2.28E-1 1.97E-2
2 1.13E-3 3.57E-4 2.89 0.761 4.31E-1 5.94E-3
3 1.68E-2 6.00E-3 2.88 0.800 4.00E-1 -

Family 1 2 3
Fraction ( 𝛽𝑖) 2.150E-04 1.424E-03 1.274E-03
Half-life [sec] 55.72 22.72 6.22

Family 4 5 6
Fraction ( 𝛽𝑖) 2.568E-03 7.480E-04 2.730E-04
Half-life [sec] 2.30 0.610 0.230

<Six delayed neutron precursor families>

<Material data>
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R direction
Mesh number

Z direction
Mesh number

keff Δk(pcm)

Case 1 30개 30개 0.931365 3.7

Case 2 15개 15개 0.931475 14.7
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Fuel Velocity Recirculation time Keff Reactivity loss[pcm]

0 cm/sec inf 0.931365 0 pcm

20 cm/sec 10 sec 0.929301 -238

40 cm/sec 5 sec 0.928682 -310

50 cm/sec 4 sec 0.928510 -330
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Average 
Fuel 

Velocity
[cm/sec]

Recircula
tion time

X1 X2 X3

Reactivity 
loss[pcm]

Reactivity loss[pcm] Reactivity loss[pcm]

Inner core
fuel velocity 

Outer core 
fuel velocity 

Inner core
fuel velocity 

Outer core 
fuel velocity 

0 inf 0
0 pcm 0 pcm

0 0 0 0

20 10 sec -238
-275 pcm (15.5%) -288 pcm (21.0%)

32cm/sec 16cm/sec 40cm/sec 13.3cm/sec

40 5 sec -310
-346 pcm (11.6%) -357 pcm (15.2%)

64cm/sec 32cm/sec 80cm/sec 26.6cm/sec

50 4 sec -330
-365 pcm (10.6%) -375 pcm (13.6%)

80cm/sec 40cm/sec 100cm/sec 33.3cm/sec



19

27A/14, 18A/14, 9A/14

1.57A, 0.81A
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Average 
Fuel 

Velocity
[cm/sec]

Recirculation 
time

Uniform flow rate 3 Region (2 region X2 case)

Reactivity loss[pcm]

Reactivity loss[pcm]

Inner core
fuel velocity

Mid core
fuel velocity

Outer core
fuel velocity

0 inf 0 pcm
0 pcm

0 0 0

20 10 sec -238
-289, 21.4%, (-275, 15.5%)

38.57cm/sec 25.71cm/sec 12.85cm/sec

40 5 sec -310
-360, 16.1%, (-346, 11.6%)

77.14cm/sec 51.42cm/sec 25.71cm/sec

50 4 sec -330
-379, 14.8%, (-365, 10.6%)

96.42cm/sec 64.28cm/sec 32.14cm/sec
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