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A simplified reactor: SR-11

Cylindrical reactor containing approximately 113,363 pebbles in an active core of 

21.206 m^3.

The core is surrounded (axially and radially) by a graphite reflector.

The thickness of every reflector mesh is chosen in order to have the same volume in as 

many reflector batches as possible. On top of the pebble bed there is a void region 

with a height of 0.5m. The pebble bed is divided in 6x6 nodes. A SERPENT 

benchmark fuel is used.

The filling factor in the pebble bed is 0.6046 and in the reflector is 1.0.

The nuclide densities in the batches are set manually.

Fuel type: LEU-UO2-LTI-TRISO.

Particle batch: EUO 2308.
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SS Task1

Calculate the fuel temperature coefficient of reactivity (800K –

1000K) and the moderator temperature coefficient of reactivity 

(800K – 1000K), respectively.
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SS Task1

1. Go to the SS Task1 folder:

cd /home/userXX/HCP/code/data/input/HCP2026/Case_SS/Task1

2. Modify the fuel or moderator temperature in “Model.xml”.

3. Run the simulation and record keff after each change.

4. Calculate the temperature coefficients.
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SS Task2

Perform both a pure neutronics simulation and a coupled 

multiphysics simulation (with “FluidDynamics” activated) for the 

steady-state case of the simplified reactor. Then, plot and compare 

the resulting power distributions.
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SS Task2

1. Go to the SS Task2 folder:

cd /home/userXX/HCP/code/data/input/HCP2026/Case_SS/Task2

2. Pure neutronics simulation: this case is already prepared for you. Run the 

simulation and then rename the output file from “output.txt” to 

“output_neutronics.txt”

3. Coupled multiphysics simulation: uncomment the “FluidDynamics” section in 

“Scenario.xml”. Run the simulation and then rename the output file from 

“output.txt” to “output_coupled.txt”
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SS Task2

4. Run the Octave script to extract the data and plot the power profile:

octave

plotpower

5. Check the figures as pdf files. Why are they different?
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SS Task3

Modify the enrichment and the number of TRISO particles in the 

fuel pebble, observe their effect on the keff. Reduce the number of 

TRISO particles to 2500, find the enrichment value to reach 

criticality.
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SS Task3

1. Go to the SS Task3 folder:

cd /home/userXX/HCP/code/data/input/HCP2026/Case_SS/Task3

2. Change the number of TRISO particles to 2500 in “Model.xml”.

3. Adjust the enrichment in “Model.xml” and run the simulation.

4. Repeat Step 3 until keff = 1.
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TR Task1

Perform the transient simulation with the coolant inlet temperature 

increased from 250.0°C to 300.0°C in 120s, observe the system 

responses.
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TR Task1

1. Go to the TR Task1 folder:

cd /home/userXX/HCP/code/data/input/HCP2026/Case_TR/Task1

2. Add the transient action by modifying “Scenario.xml”:

3. Run the simulation and then run the following command to export the transient 

data to “output.csv” (Row 3: thermal power; Row 5: maximum fuel 

temperature; Row 8: average moderator temperature; Row 9: average fuel 

temperature): readptr data.ptr output.csv

4. Use Octave to visualize the result.
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TR Task2

Change the power to 25MW and 100MW, adjust the coolant mass 

flow rate to achieve the same outlet temperature. Then perform the 

transient simulation in “TR Task1”.
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TR Task2

1. Go to the TR Task2 folder:

cd /home/userXX/HCP/code/data/input/HCP2026/Case_TR/Task2

2. Change the power and coolant mass flow rate:

3. Run the simulation and then run the following command to export the transient 

data to “output.csv”:

readptr data.ptr output.csv

4. Use Octave to visualize the results.
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TR Task3

Perform the transient simulation with the coolant mass flow rate 

variation of ±30% in 20s, observe the system responses.
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TR Task3

Add the transient action by modifying “Scenario.xml”:
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TR Task4

Perform the PLOFC transient simulation (coolant mass flow rate 

reduced to 0 in 60s), observe the system responses.
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