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A multi-purpose overview video system, based on EDICAM cameras, was set up at Wendelstein 7-X stellarator, 
in order to fulfill both machine protection and scientific observation purposes. Places of strong plasma-wall 
interaction, which can easily evolve to hot-spots, were detected by the EDICAM operators during plasma operation, 
based on intense local light emission. The EDICAM system was successfully used to avoid hot-spot formation 
during the commissioning of magnetic configurations with plasma operation. Featuring non-destructive readout 
capability, smaller areas of the torus interior could be monitored ca. two orders of magnitude faster, in parallel to 
the normal full frame overview. These fast measurements could be used to show the presence of plasma turbulence 
(filaments), also detected by other diagnostic systems. 
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1. Introduction 

Wendelstein 7-X (W7-X) is built to assess the stellarator line as an alternative concept for a fusion power plant [1]. 
Since stellarators do not require large plasma currents for confinement, steady-state operation is their inherent 
capability. This obvious advantage comes with different complications and potential drawbacks due to a lack of toroidal 
symmetry of the plasma, resulting in the necessity for sophisticated diagnostic approaches revealing 3D effects.  

In order to demonstrate reactor-relevant plasma operation in stellarators, safe and stable operation (in line with high, 
but well controlled heat and particle fluxes) needs to be demonstrated. Surveillance diagnostics are crucial for detecting 
harmful events. Moreover, for plasma control, monitoring of regions of high heat fluxes are essential for the 
development of divertor operation scenarios, since even small, slowly evolving plasma currents (due to bootstrap 
currents [2]) may lead to critical strike-line shifts.  

Diagnostics observing plasma facing components naturally view the scrape-off layer. In this region, measurements 
to detect transport-relevant fluctuations and transient events, e.g. due to the injection of pellets, are highly relevant for a 
quantitative understanding of the underlying physics. In this paper the performance of W7-X's video camera system [3] 
during first two run campaigns is reviewed, and the potential prospects for fast video camera systems contributing to the 
aforementioned requirements are discussed. 

A ten-channel overview video diagnostic system was installed and commissioned at W7-X optimized stellarator [3]. 
The cameras serve both for surveillance of the first wall (ensuring safe device operation) and allow for physics studies. 
In the second operation phase of W7-X, OP1.2a, eight channels were equipped with EDICAMs, 1.3 Mpixel intelligent 
CMOS cameras, and two other channels with Photron (SA5 and SX-2) 1.0 Mpixel fast CMOS cameras, observing the 
visible radiation emitted by the plasma. The fast cameras can be equipped with interference filters as well; most of the 
measurements were done using a C-III filter. 

The supervision of the complete torus interior (typically at 100 Hz with exposure times in the range of 1-10 ms) is 
provided by the EDICAMs [4], featuring non-destructive region-of-interest (ROI) readout capability; this feature allows 
the monitoring of smaller areas in parallel to the full frame overview at much higher rates (up to 10 kHz). The small 
ROIs can be used, among others, to study hot-spot evolution (e.g. strike lines on the divertor). Video data taken by the 
EDICAMs is streamed through an FPGA board with high computing performance even suitable for real-time image 
processing. These cameras, sensitive in the visible light range, are especially suitable for the detection of evolving hot-
spots in areas of the first wall exposed to heat load, especially when no heat loads are expected at the location under 
normal operating condition.  

Extremely fast phenomena in the 10 microsecond timescale are observed with the commercial fast cameras, 
revealing the rotation of 3D filamentary structures. 
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