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ITER (International Thermonuclear Experimental Reactor)

Aim: controlled nuclear Fusion / Cadarache  / First ignition 2019. 

ITER is supposed to maintain the fusion reaction each time for approximately 

1000 seconds, reaching power of 500-1100MW. 

A single fusion reaction of deuterium and tritium, which 

produces: helium, neutron and energy is released 17.6 MeV 
Tokamak
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Structural Analysis of Cryostat Top Lid  of  ITER
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DEMO (DEMOnstration Power Plant) is intended to build upon the 

expected success of the ITER. 

DEMO's 2 to 4 gigawatts of thermal output will be on the scale of 

a modern electric power plant. 

DEMO is intended to be the first fusion reactor to generate 

electrical power. 

Earlier experiments, such as ITER, merely dissipate the thermal 

power they produce into the atmosphere as steam.
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Geometrical Indications and Assumptions for Cryostat Top Lid in DEMO

5



6

Geometrical Indications and Assumptions for Cryostat Top Lid in DEMO
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Geometrical Indications and Assumptions for Cryostat Top Lid in DEMO



Geometric Model of 1/16 of the Top Lid
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Parametric Model in ANSYS WB DesignModeler
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Modelling Shell to Flange Connection 

A DCB
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Searching for Optimum Stress Distribution in the Model

Von Mises stress
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Different Shapes Studied
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Details of the model and stress distribution in Model 22_E 
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Connections in Model 22_E
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Symmetry Conditions
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Operational Load
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Operational Load and Boundary Conditions



18Fig. 3-1 Von Mises stress (Pm+Pb) in 1/16 model: Category II (P+D) 

Linear Structural Analysis for Model 22_E



19Fig. 3-2 Von Mises membrane stress (Pm) in 1/16 model: Category II (P+D)

Linear Structural Analysis for Model 22_E



20Fig. 3-3 Von Mises stress (Pm+Pb) in FULL model: Category II (P+D+SL-1)

Linear Structural Analysis for Model 22_E



21Fig. 3-4 Von Mises membrane stress (Pm) in FULL model: Category II (P+D+SL-1)

Linear Structural Analysis for Model 22_E



Linear Buckling Analysis for Model 22_E
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Linear Buckling Analysis for Model 22_E
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Fig. 3-7 Non-linear analysis for 1/16 model: 
[2.4 (P+D)] – EVM and SVM at LF=1
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Fig. 3-8 Non-linear analysis for 1/16 model: 
[2.4 (P+D)] – EVM and SVM at LF=1.1471

Plastic Collapse in 1/16 Model
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Fig. 3-9 Non-linear analysis for FULL model: 
[2.4 (P+D)] – SVM at LF=1.1564

Plastic Collapse in FULL Model



26Fig. 3-10 Non-linear analysis for FULL model: 
[2.4(P+D) + 1.7 SL-1] – SVM at LF=1.0838

Plastic Collapse in FULL Model



27Fig. 3-11 Non-linear analysis for FULL model: 
[2.1(P+D) + 2.6 SL-1] – SVM at LF=1.0672

Plastic Collapse in FULL Model
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Figure 3-12 NL analysis: Comparison of different load combinations

Plastic Collapse
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Plastic Collapse
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Plastic Collapse in 1/16 Model
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Linear Buckling Analysis (modifications)
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