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Aims and Strategy for Port Plug Neutronics Analysis Diagnostics Upper Port Plug (UPP)
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- Understanding the physical phenomena of the problem (radiation transport and activation)
— usually steel/water plugs with gaps.

- Choose the best available neutronics model of ITER (B-lite ver. 2 & 3) and modeling 5 shielding options affect the SDDR inside UPP interspace
approximations (material homogenization, boundary conditions, impurities):

- Examine basics principles on Local models;
- Parametric analysis of the model characteristics in Local model; [ Filled withss |

- Optimization of the model geometry / material for Shut-Down Dose Rate (SDDR) as a target
parameter;

- Integration of the Local MCNP model into the General ITER model (B-lite).
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SDDR modeling assumptions:

 Rigorous 2 Step mesh (R2Smesh) method: data
flow interface between MCNP and FISPACT;

« Direct 1-Step (D1S) method : couples the decay
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(current UPP design) to 48 microSv/h (desired design of UPP and adjacent environment).

* Nuclear heating is mostly deposited by secondary photons in DFW, accounted for 342 kW among
355 kW of total heating inside the UPP.
* Neutron streaming through the gaps around the UPP could be reduced:
- on the lateral sides by insertion of fillers between the tubes of in-vessel coil manifolds and ELM
feeders;
- on the bottom side by the single dogleg labyrinth;
- by keeping nominal 25 mm gaps on the top and bottom sides.
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