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Conclusion:
The proposed Shield Box around the IVVS Diagnostics at the end of the secondary 

Through Wall Beam Duct #2 (TWBD2) inside the room TIR allows reducing the biological 

dose rate at least by one order of magnitude inside the next room RIR-1.

The Shield Box is made of steel SS316L plates with a thickness of 15 cm, the box's whole 

weight is 2.96 tons.

The total (neutron + photon) nuclear heating in steel plates integrated over the Shield Box 

volume is 1.44 W.

Performed neutronics analysis provided supporting results for the proposed design of the 

IVVS Diagnostic system.

Neutronics results indicated the possibility to implement the IVVS Shield Box design in 

TWBD2 inside the TIR of IFMIF-DONES.

Neutronics results for TWBD2 in TIR of DONES:
Photon absorbed dose rate 70 Gy/h in the IVVS prism is less than the 5 kGy/hr limit of the IVVS operability.

Sum of photon and neutron radiations rises absorbed dose in the IVVS prism to 130 Gy/hr, still less than 5 kGy/hr

limit.

The IVVS actuator worked at 4.88 MGy, the limit for the life-time integrated photon dose is 10 MGy.

Maximum absorbed dose in IVVS prism is 0.6 MGy/FPY (photon), total (n+p) dose is 1.13 MGy/FPY. Taking into 

account the reference data 4.88 Mgy for photons and 10 MGy for total absorbed doses, the actual lifespan of 

IVVS operation will be found.

Performed neutronics analysis provided supporting results for the proposed designs of 

Shield Box and IVVS. Neutronics results indicated possibility to implement this shielding 

designs in TWBD2 of the IFMIF-DONES Target Interface Room (TIR).

IVVS Shield Box effectively mitigates the biological dose rate inside the Radiation 

Isolation Room-1 (RIR-1), reducing the contribution of TWBD2 to 0.1 microSv/h.

Comparison of two BDs: Shielded BD2 vs. empty BD1: View 

from the top on the map of  neutron dose rate (microSv/h)

MCNP model mesh-tally for TIR and adjacent rooms

MCNP model top view:
Empty TIR: map of biological dose rate (microSv/h) by neutrons

Not shielded secondary Beam Duct (BD2): map of biological dose rate (microSv/h) by neutrons

Motivation of this work:

The purpose of this research work consists in performing neutronics analysis for the IFMIF-DONES 

Through Wall Beam Duct #2 (TWBD2) and proposing the radiation shielding for the TWBD2 diagnostics 

installed inside the Target Interface Room (TIR), with an impact on Radiation Isolation Room-1 (RIR-1). 

The In-Vessel Viewing System 

(IVVS) will withstand very severe 

radiation environment conditions. 

The gamma irradiation test of the 

IVVS actuating components reached 

a total dose of 4.88 MGy [1], without 

any evident and significant damages 

and degradation of the piezo-motor 

functionality.
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Installation of the IVVS head and Shielding Box 
on the Remote Handling Platform #2 (RHP#2) at BD2 

MCNP model horizontal cut at the center of the Li target 

and two TWBD beam ducts.

MCNP model vertical cut through the center of the Li target.

The spacial dimension of the model is given in the length scale [cm].
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Shielded BD2 vs. Empty BD1


