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The goal of the plasma research in 
Greifswald is to replicate the energy 
production of the sun on earth by gen-
erating energy from the fusion of atomic 
nuclei. Wendelstein 7-X (W7-X) is the 
largest fusion device of the stellarator 
type and a key experiment in interna-
tional fusion research. It is intended 
to demonstrate the suitability of this 
particular type of plant for power gen-

eration. The core of the system consists 
of 50 non-planar and 20 planar super-
conducting magnetic coils, which in-
duce a magnetic field that confines the 
hydrogen plasma heated to 100 million 
degrees. In its form, the whole work of 
art is somewhat reminiscent of an over-
sized donut. Ten megawatts of power 
are needed for the ignition, and a cur-
rent of 18,500 amperes flows through 
the coils. To make this possible, the 

Electrical engineering
for Wendelstein 7-X 
planned with WSCAD 

The Max Planck Institute for Plasma Physics (IPP) is one of the largest 
centers for fusion research in Europe. In December 2015, the scientific 
operation of the Wendelstein 7-X fusion experiment was started at the 
Greifswald site. On February 3, 2016, Chancellor Angela Merkel person-
ally pressed the Start button to initiate the first ignition of the hydrogen 
plasma. The entire electrical engineering for this was planned by re-
searchers with the E-CAD software from WSCAD.
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The core of the plasma system resembles an 
oversized donut
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coils are cooled down to less than four 
degrees Kelvin, close to absolute zero. 
Just the helium plant needed for this in-
volves almost unimaginable dimensions. 
The first successful plasma test was 
preceded by several years of planning 
and construction work for the plant. 
The entire electrical engineering plan-
ning and documentation for this was 
performed by the Max Planck engi-
neers right from the beginning by using 
the E-CAD solution from WSCAD. “This 
means that we essentially participated 
in almost all the development stages of 
WSCAD and were frequently provided 
with new functions”, says Jörg Schacht, 

Head of the CoDa (Control and Data 
Acquisition) Group. “Today, we use the 
WSCAD SUITE disciplines of Electrical 
Engineering for circuit diagrams, Cabi-
net Engineering for cabinet layouts and 
Fluid Engineering for pneumatic and 
fluid plans. We essentially had to plan 
for all actuators and sensors, including 
the data acquisition, a variety of con-
trol systems, the entire infrastructure 
and various diagnostic components”. 
For example, for the construction of the 
data acquisition and control of laser 
diagnostics interferometry - a diagnostic 
system to determine the plasma den-
sity. A laser beam is passed through 

the plasma and changes its properties, 
depending on the plasma density . The 
technical group CoDa first receives a 
requirements specifications document. 
In it, the requesting department speci-
fies the precise  characteristics for data 
acquisition and for controlling the W7-X 
component to be built, including all 
subcomponents that must be installed 
in the project. All other subcomponents 
are defined by the respective planners. 
The requirements specifications and 
the preliminary planning for electrical 
engineering then serve as the basis 
for creating the technical specification 
document for the control and data ac-
quisition for the project. In the electrical 
engineering planning, the requirements 
of the technical specifications are im-
plemented, and the required circuit dia-
grams are created. This, in turn, serves 
as the basis for planning the cabinet 
layouts. The actual cabinet construc-
tion occurs partly in the IPP itself, but 
is mostly awarded externally through 
public tenders. Some of the suppli-
ers also work with WSCAD - an added 
advantage, since they get the original 
WSCAD plans after the winning bid and 
can immediately continue working on 
this basis. For all others, the materials, 
cable and connection lists are exported 
from the WSCAD software and handed 
over. The electrical plans contain all the 
information for the subsequent wiring of 
the electrical cabinets, power supplies, 
measuring points or actuators. The fluid 
plans for compressed air-driven com-

Man-sized tube of the 
plasma vessel in which 
the plasma is eventually 
formed. 

The size of the entire Wendelstein W7-X facility gives an 
impression of how many cabinet layouts and electrical plans 

were needed until the fi rst successful plasma test
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ponents likewise come from an external 
service provider, who also works with the 
WSCAD software. This has the advantage 
that the supplied plans can be immedi-
ately linked to the symbols used in the 
respective schematics and cabinet layouts.
For projects of this magnitude and such 
a long duration, milestones such as the 
commissioning of individual compo-
nents are always among the highlights. 
For example, the commissioning of 
further diagnostics. To answer all scien-
tific questions relating to an operational 

power plant in the future, there will 
be many more experiments with the 
W7-X. This will be accompanied by 

One of the many cabinet 
layouts for the Wendelstein 

7-X fusion experiment using 
the WSCAD SUITE Cabinet 

Engineering discipline 

All electrical plans for the 
Wendelstein 7-X fusion 
experiment were created 
with the WSCAD SUITE 
Electrical Engineering 
discipline.
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“Over the years WSCAD software has been a great 
help in engineering and documentation”, explains 
Jörg Schacht. “It is good and easy to use and the 

foundation for our entire electrical engineering and 
cabinet engineering.”

the further expansion of the plant 
and the job of planning with WSCAD. 



2

the Project Wizard generates complete 
plans across multiple plan pages as 
if guided by a magic hand. Further-
more, by using the Automation inter-
face (AI), several WSCAD-independent 
product configurators can be used to 
make the WSCAD software automati-
cally generate plans and documenta-
tion while running in the background. 

The integrative approach of the modu-
lar and scalable WSCAD SUITE enables 
cross-disciplinary and continuous plan-
ning and documentation of electrical 
equipment, machinery and building auto-
mation. All symbols are located centrally 
in an extensive database included with 
the software, and individual or project-
related data pools are also possible. Over 
one million symbols and part data from 
more than 125 manufacturers are avail-
able at wscaduniverse.com in both the 
WSCAD and Eplan formats under the web 
address with the same name. The use 
and provision of the product data is free 
for users and the manufacturers of parts 
and equipment. The coil of a valve in the 
fluid plan is the same as in the circuit dia-
gram or the cabinet configuration. At the 
touch of a button, the WSCAD software 
creates comprehensive documentation 
that is fully compliant with directives and 
standards, including individual checklists 
and acceptance protocols. With a simple 
click on a symbol in the intelligent PDFs, 
installers and service technicians on site 
can easily switch from the fluid plan to 
the schematics and to the cabinet.  No 
additional viewers are required. Thanks 
to open interfaces, the integration with 
enterprise PDM / PLM and ERP systems 
is easily achieved and all data generated 
with the WSCAD SUITE are available for 
the production of wires  and cable bun-
dles, label printing, mounting plates and 
cabinet doors on NC machining centers.  
Macros and macro variants in all disci-
plines speed up the design process, and 
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WSCAD electronic GmbH, headquartered in Bergkirchen near Munich, offers enterprises and pro-
fessionals fast and reliable E-CAD solutions with an outstanding price-performance ratio for the 
entire electrical engineering design and documentation. The modular and scalable WSCAD SUITE 
provides users from the fi elds of electrical engineering, cabinet engineering, P&ID, fl uid techno-
logy, building automation and electrical installation with an integrated set of all the tools that are 
needed for the planning, design and development of electrical plants and equipment.

Standardization, reuse, and automation signifi cantly accelerate engineering and design time, 
while also ensuring higher quality. With over 1.1 million parts from more than 125 manufacturers, 
wscaduniverse.com is by far the largest E-CAD data library of symbols and manufactured parts 
on the market and the only one that supports both WSCAD and EPLAN* users alike. The use 
and provision of data is free for users and the manufacturers of parts and equipment. Additional 
services from the WSCAD Global Business Services such as engineering and migration checkup, 
workfl ow integration, consulting, training or the digitizing and importing of paper documentation 
and third-party E-CAD formats round off the product range.

WSCAD is part of the Buhl group, an owner-managed software manufacturer in Germany, with 
more than 700 employees. The staff at the Bergkirchen and Würselen sites (in North Rhine-West-
phalia) as well as an international dealer network serve 35,000 customers from all over the world.

* This brand is owned by third parties that have no association with WSCAD electronic GmbH

One of the many cabinets, engineered using the 
WSCAD SUITE Cabinet Engineering discipline 




