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The chemical vapor deposition (CVD) diamond window unit acts as a confinement barrier in the ITER Electron 
Cyclotron Heating and Current Drive (EC H&CD) system allowing transmission of mm-wave beams between 1 
and 2 MW at the same time [1, 2]. The window units are components attached to the waveguides (WGs) which 
are connected to the Upper Launcher (UL) and thus to the Tokamak Vacuum Vessel (VV) from one side and to 
the Tokamak building from the other side. As a consequence during an earthquake, beyond an inertial effect, 
there is also a kinematic effect to be taken into account for the unit. The inertial effect is related to the seismic 
vibration of the component while the kinematic one refers to the relative displacement between the VV and the 
building. The window unit has the most stringent ITER safety and vacuum classifications [3] and so a seismic 
analysis is required in order to check its resistance against the earthquakes. 
 
The procedure for the seismic analysis of the window unit and the impact of such an analysis on its design will 
be here reported. The severe earthquake defined in ITER speech as SL-2 seismic event [4] and all the eight WGs 
connected to the UL #13 were considered. Since the WGs are very long and the components attached to them are 
quite complex, in a first step, the WGs were modelled as line bodies and the components as point masses to 
calculate axial/shear forces and torsion/bending moments acting on the window units during the seismic event. 
In a second step, these seismic loads were applied to a detailed FEM model of the unit in a structural analysis to 
calculate stresses and displacements. Several structural analyses of the unit were performed with a different 
choice of materials and different geometrical configurations in order to reduce the stresses due to the seismic 
loads. The analyses showed that the maximum equivalent stress in the nickel spacer rings of the unit can be 
decreased to 156 MPa with a stiffer outer frame surrounding the unit. 
 
 
This work was supported by Fusion for Energy under the grant contract No. F4E-2010-GRT-161. The views and 
opinions expressed herein reflect only the author’s views. Fusion for Energy is not liable for any use that may be 
made of the information contained therein. 
 
Literature: 
 
[1] T. Scherer et al., Experimental analysis of the inserted waveguide CVD diamond window prototype for the ITER 

ECRH upper launcher, conf. proc. 36th IRMMW-THz, Houston, 2011. 
[2]  D. Strauss et al., Preliminary Design of the ITER ECH Upper Launcher, conf. proc. 38th ICOPS, Chicago, 2011. 
[3]  M. Henderson, EC Safety System Philosophy, January 2013, ITER_D_BN7UPS v1.2. 
[4]  G. Sannazzaro, Load Specifications, April 2012, ITER_D_222QGL v6.0. 
 
 
Collaborations: JAEA/Naka Seismic analysis of the CVD diamond window unit for the ITER EC H&CD 
    Equatorial Launcher. 

T27




