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SUCCESS STARY

ELECTRICAL ENGINEERING IN
ROCKET CONSTRUCTION




At a glance:

Customer

Isar Aerospace Technologies
GmbH, Munich

Start-up service provider
founded in 2018 with
currently 220 employees

Situation

Testing and validation of each
component and part requires
control cabinets with corre-
sponding electrical diagrams
Selection and introduction of
an electrical CAD system for
electrical planning and cabinet
engineering

Quick ,go-live” required, time is
one of the critical success fac-
tors

Software/hardware used

Electrical CAD software from
WSCAD with the Electrical Engi-
neering and Cabinet Engineering
modules

Special ramp-up training with a
coordinated mix of theory and
practice

Benefit

From day one, Isar Aerospace is
using the electrical CAD software
productively.

Quick overview, reliable and
always up-to-date plans

Aerospace technology stands for the art of engineering under extreme condi-
tions. In order to precisely launch satellites into space, for example, everything
has to be right, and not just on launch day. Perfection is required in advance - for
example, on the testing stations for parts and components.

The space race is experiencing a new
edition. But unlike in the 1950s and
1960s, this time there are no politi-
cal system blocks competing for pio-
neering achievements in space travel.
,New Space’, as the experts call the
commercialisation of new space tech-
nologies and applications, is instead
calling for privately financed start-
ups. Around the world, they develop
and build flexible launch systems and
reusable launch vehicles that can
cost-effectively deliver small and me-
dium-sized satellites and satellite con-
stellations into different Earth orbits.

SpaceX and Blue Origin are prominent
clients - both US companies are plan-
ning to supply the remotest corners of
the earth with fast internet from orbit.
The European space ecosystem is
also working on similar missions for
new satellite constellations. There,
Isar Aerospace positions itself as a
launch service provider. Founded in
2018 by three rocket engineers in Mu-
nich, the company has quickly grown
to over 220 employees. They come
from more than 40 nations and aim
to make access to space in a more
flexible and cost-effective way and to
advance commercial spaceflight in
Europe.

Missile tests: No lift-off without
control cabinets

To ensure that everything runs like
clockwork on future missions, the
tests and validations of every compo-
nent and part are of great importance.
Each test stand has programmable
logic controllers and individually
configured control cabinets. Their
size varies depending on the require-
ment. Small boxes measuring 30x30
centimetres are sufficient for test-
ing subcomponents such as valves
or batteries. To validate a rocket en-
gine, however, larger test facilities are
needed, such as those at the Esrange
Space Center, located near the north-
ern Swedish city of Kiruna. There, the
development engineers at Isar Aero-
space work with an entire network of
different control cabinets that com-
municate with each other. In addition
to PLCs, 24V power supply units, con-
tactors, relays, frequency converters,
motor controls and lots of safety tech-
nology are installed. “In 2021 alone,
we designed more than 20 control
cabinets and built them ourselves,” re-
ports Marc Rotzer, electrical designer
at Isar Aerospace. Trend: still increas-

ing.

For large rocket engine tests, Isar Aerospace uses its own test and development site in the Kiruna space cluster in northern Sweden.
Source: © [sar Aerospace




Isar Aerospace’s electrical engineer-
ing department can only manage
this output because it uses a profes-
sional electrical CAD application. The
five-man team creates all circuit dia-
grams with WSCAD's Electrical Engi-
neering Software. In addition to some
standard circuits, many individual
developments have to be taken into
account on the test stands. Macros
speed up the design and help to avoid
mistakes at the same time. As soon
as the circuit diagrams have been
drawn up, the WSCAD Cabinet Engi-
neering module is used to construct
the control cabinet. At this stage, it
is already clear where which relays
are located, which fuses have to be
installed later and where top-hat rails
and cable ducts run. Drilling data for
metre goods such as mounting rails
can be easily configured via dialogue.

3D visualisation for more planning
reliability

The software also helps to place indi-
vidual components for the later pro-
duction of the cabinets right or left
side flush to an accuracy of tenths of
a millimetre. The calculation of wire
lengths including routing during the
planning phase provides a notice-
able productivity boost in the work
processes. The filling degree of the
cable ducts is also immediately vis-
ible. In the 3D view, components are
checked for collisions using native 3D
data based on actual component di-
mensions. You can quickly determine
whether the cupboard doors are clos-
ing properly or not. In addition, the
3D control view with photo-realistic
images provides a better spatial over-
view.

Without additional software and
costs, the control cabinet data gener-
ated in WSCAD can be exported via
interfaces, for example to label ter-
minal strips from Phoenix Contact.
With several hundred terminal mark-
ings, this saves an immense amount
of time and avoids manual errors. “We
can't and don't want to do without
such features any more,” says Marc

Rotzer. Wiring is currently still done
exclusively on the basis of the circuit
diagrams. “But we will soon be testing
and using the Cabinet AR wiring app
included in WSCAD."

The Isar Aerospace designers obtain
the empty control cabinets prefabri-
cated with cut-outs for ventilators and

holes for the operating elements. As-
sembly and wiring are carried out in-
ternally for quality assurance reasons.
At the Ottobrunn site near Munich, ca-
bles and components are available for
this purpose in a specially equipped
electrical warehouse.

Isar Aerospace uses the professional electrical CAD application from WSCAD for the electrical
engineering planning and design of circuit diagrams and control cabinets for the test stands.

Assembly and wiring of the control cabinets designed with WSCAD are carried out internally
at ISAR Aerospace for quality assurance reasons. Source: © |sar Aerospace



As a launch service provider, Isar Aerospace from Munich develops and builds flexible launch vehicles for the cost-effective transport of
small and medium-sized satellites and satellite constellations into Earth orbits. Source: © [sar Aerospace

Our learning curve was enormous. We were
able fo wark independently and highly
effectively with WSCAD's soffware

Professional turbo training: mix of
theory and practice

When Isar Aerospace launched in
2018, every electrical engineer in the
company had experience with a dif-
ferent electrical CAD programme.
The team therefore put the different
solutions to the test and evaluated
the scope of services and costs. At
the end of the selection process,
three applications were shortlisted -
the decisive factors for WSCAD were
functionality and purchase price. A
decision that no one has regretted
from day 1.

Because time is an important suc-
cess factor for any start-up, the intro-
duction of WSCAD also had to be as
quick and efficient as possible. Isar
Aerospace completed a modified

affer a very short fime."

5-day training course attended by
all electrical engineers and also the
PLC planners and programmers. In
contrast to the usual training cours-
es, many standard circuits were also
created and saved as partial circuits
in the form of macros. For example,
for the PLCs, the article data stored
in WSCAD by Isar Aerospace’s pre-
ferred PLC manufacturer did not ex-
actly match Isar Aerospace’s require-
ments. They were easily changed
during the training and saved as new
item data and macros for quick use
in the future. The training with its co-
ordinated mix of theory and practice
helped all course participants to use
the many functions of WSCAD quick-
ly and optimally right from the start.

After this dream start, Isar Aerospace
is currently expanding its electrical
engineering department and is look-
ing for new colleagues. Jobs await
you in an extremely exciting technical
environment where you get to see a
lot - from the very first planning, the
preliminary discussions with the en-
gineers, to the construction and sub-
sequent installation, right through to
the start-up.



e

o

The control cabinets are part of the test stands - for component tests, for example, as here at the Reischach site. Source: © Isar Aerospace

WSCAD is part of the Buhl group with more than 700 employees. WSCAD has been developing electrical CAD solutions for
three decades. Customers include medium-sized companies, international corporations and engineering service provid-
ers. More than 35,000 users rely on WSCAD SUITE as their electrical CAD solution. The software is based on one core plat-
form that covers six engineering disciplines: Electrical Engineering, Cabinet Engineering, Piping and Instrumentation, Fluid
Engineering, Building Automation and Electrical Installation. Any change made to a component in one discipline immediately
reflects in all the other disciplines. WSCAD methodologies for standardization, reuse and automation significantly reduce en-
gineering time from several weeks to just a few hours or even minutes. At the same time, these practices also ensure a much
higher quality of work.

wscaduniverse.com is by far the largest electrical CAD data library on the market offering over 1.4 million parts from more than
360 manufacturers. It is the only digital library that supports both WSCAD and Eplan* users alike as well as 3D CAD data. Use
and provision is free of charge for all users and manufacturers of parts and equipment. Maintenance engineers and service
personnel are now able to scan devices and components within a control cabinet by using the WSCAD Cabinet AR App on their
smartphones or tablets. This provides them instant access to the schematics, device tags, part data, 3D views and even the
original data sheets from the manufacturers.

The WSCAD portfolio is completed by eleven seamlessly integrated service offerings from WSCAD Global Business Services
such as: engineering and migration checkups, consulting and training, digitization of paper documents and conversion of third-
party electrical CAD formats.

The brand names, logos and trademarks stated here remain the property of their respective owners. The listing of any firm or their logos does
not imply an endorsement or direct affiliation with WSCAD GmbH.



Headquarters:

WSCAD GmbH

Dieselstrale 4

85232 Bergkirchen, Germany
Germany +49 8131 3627 400

United Kingdom +44 (0)203 966 2446
E-Mail: worldwide@wscad.com
www.wscad.com

WSCAD, Isar Aerospace success story, technical modifications and errors excepted, 03/2022
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