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ABSTRACT 

The first installation of the plasma heating system for ITER will rely on twenty-four 170 GHz 

1 MW CW gyrotrons for the Electron Cyclotron Heating and Current Drive (ECH&CD) system. The 

European contribution to the ITER project is managed by the European Joint Undertaking for ITER, 

Fusion for Energy (F4E), under the control of EURATOM Agency. As a response to those needs, Thales 

Microwave & Imaging Sub-Systems (MIS) is industrializing the TH1509 gyrotron, whose physical 

design and is under the responsibility of the European GYrotron Consortium (EGYC), consisting of the 

European institutes: Swiss Plasma Center at EPFL Lausanne (SPC), Karlsruhe Institute of Technology 

(KIT), Euratom- HELLenic ASsociation (HELLAS) and Istituto per la Scienza e Tecnologia dei Plasmi 

(ISTP-CNR) [1]. Motivated by the acquired knowledge during the gyrotron development and 

manufacturing for the German stellarator Wendelstein 7-X, the design of the TH1509 started in 2012. 

The prototype was tested at KIT in 2016 and until 2019 at EPFL-SPC [2]. With the results so far, the 

gyrotron complies with most of the requirements; but the CW power output (>800kW) was below the 

desired level (1MW). The prototype has been subjected to accurate expertizes [3] to find the root causes 

of this performance limitation. The design modifications aim to fulfil the ITER technical specification in 

terms of output power and efficiency. The interventions on the tube consist in a moderate design 

upgrade, accurate manufacturing and prototype retrofit. It includes an optimization of the interaction 

cavity and the improvement of the cathode. The upgrade also concerns i) the enhancement of the cavity 

cooling circuit, ii) the revision of the mechanical design to improve the alignment of internal 

subassemblies, iii) the improvement of the high-voltage feedthroughs and the potential depression 

scheme to increase the voltage stand-off and the efficiency. The reassembly of the prototype will be 

completed during 2020. The tube will be fitted with modified subassemblies and finally factory-tested. 

The power tests of the upgraded prototype will be carried out by EGYC at KIT and SPC premises. 
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