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Satellite communications

DATA
HIGHWAY
IN THE
SKY
As the volume of data in orbit increases,
the growth of Tesat-Spacecom keeps pace. With perfection, precision
and innovations, it has become world market leader.

_ulf j. froitzheim
_niels schubert

06

Porsche Consulting – the MAGAZINe

07

Porsche Consulting – the MAGAZINe

F

or those whose idea of a
cold working environment
is a freezer at an ice cream
factory, the spaces in which
the leading company in the
German aerospace industry

simulates the frigid temperatures of space
are bound to come as a bit of a surprise.

After all, Tesat-Spacecom GmbH & Co. KG,
which is based in Backnang near Stuttgart
and is a part of the EADS satellite subsidiary
Astrium, has one of the largest collections
of thermal vacuum chambers in the world:
54 in all. Yet the changing rooms at the access airlocks are not full of down parkas, but
feather-light antistatic overalls. Behind the
doors, not so much as a cool breeze chills
the staff. That said, black and yellow stickers
do warn against the cold—and behold: where
the thickly insulated liquid nitrogen hoses are

“At 32,000
kilometers,
repairs
are not an
option.”

attached to the engines, the moisture in the
air condenses into massive crusts of ice.
The freezing chambers, which can be converted into furnaces if need be, would be impossible for any human to enter even in protective gear—they’re simply far too small. A
single cleanroom accommodates 34 of the
sparkling stainless steel cylinders in two long
rows. A mere two party-pizza trays could fit inside one. But more room is not required; the
products are quite compact. Tesat’s classic,
the traveling wave tube amplifier for communication satellites, is scarcely larger than a bicycle pump. Its 10-kilovolt high-voltage source
fits inside a shoebox.
Every component is subjected to the foulest

makes up but a fraction of the overall cost

In Sputnik’s early days, single bits were trans-

of a satellite project. “We require the highest

mitted. The trick: The LCT sends the massive

treatment in the airless climate chamber. Tesat

reliability,” says CEO Peter Schlote, “When a

data volumes to other satellites even if they’re

does not make your everyday assembly line

satellite is in position at 32,000 kilometers,

whizzing through space in low earth orbit at

goods but the core elements of satellites that

repairs are not an option.” As if that weren’t

28,000 km/h. In the future, it will be possible to

send television signals and civilian or military

enough, the users’ requirements change with

send data to moving objects such as airplanes.

data to earth via microwaves. The trial goes on

great alacrity: High-resolution images and top-

for weeks. Although Tesat, with its 1,200 staff,

quality music are standard fare these days.

Initial prototypes first emerged from the lab

Tesat’s latest brilliant innovation is the Laser

to link 840 satellites as part of the US Telede-

mass assembly work. The plant is a production

Communication Terminal (LCT). Compared to

sic project, thereby enabling fast Internet ser-

facility for precision devices. Perfection is a re-

a traditional microwave transponder, the LCT

vice for the entire planet. After the financial

is the biggest manufacturer of satellite components in the world, its operations are hardly

in the 1990s. At the time, LCTs were intended

quirement: The components have to withstand

represents a quantum leap on the order of

demise of Teledesic in 2002, LCT was initially

15 years of heat, cold, and radiation in Low

the switch from copper wire to fiber-optic ca-

regarded as a solution in search of a prob-

Earth Orbit (LEO). If they fail, much more than

bles. Its phase-modulated infrared laser beams

lem. No one seemed to need such high trans-

their purchase price is at stake. Though the

data at a rate of 5.6 gigabits per second to

mission rates in orbit. Meanwhile, a promising

price is somewhere between a Porsche 911

any target. That’s roughly 200,000 DIN A4

market seems to be emerging—for earth ob-

and a single-family home, it nevertheless

pages—per second, that is. By comparison:

servation satellites.
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Tesat bosses Peter Schlote (left) and Matthias Spinnler with a multiplexer.
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How can the
individual skills
of the specialists
be anchored in
lean processes?

Matthias Spinnler,

Claus Lintz,

Chief Operating Officer

Aerospace expert

Tesat-Spacecom

Porsche Consulting
Stephen Harrison,
Aerospace expert
Porsche Consulting

Peter Schlote,
Chief Executive Officer
Tesat-Spacecom
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“Motivation must grow.”

With the assistance of Porsche Consulting,
the technology company Tesat-Spacecom
is making the transition from high-tech production facility to industrial mass producer.
When Tesat-Spacecom set up its large cleanroom for its climate tests in 2010, the venerable company—the product of an AEG-Telefunken communications technology facility
founded in 1951 and later sold to Bosch—
suffered serious growing pains. The satellite
communications market had been booming
for years, but the global market leader was
still working like a medium-sized company.
“We had a construction-driven order-based
production system,” says Chief Operating
Officer (COO) Matthias Spinnler. “We didn’t
think in terms of products but projects.”
The unit numbers were already at the level
of a small industrial mass production facility,
and the expansion of the climate test capacity was a reflection of that. Systematic production planning was lacking, however. Lean
production was just a catchphrase—one that
didn’t seem to fit with the organic structures
of this “hidden champion.”
In the end, however, it was precisely these
old structures and department-thinking that
hindered growth and promoted errors. “A lot
of expertise and skill was locked in the heads
of individuals,” says CEO Peter Schlote,
describing a core problem. It was difficult for
the many new employees to quickly absorb
the knowledge. “Knowledge and capability
are not the same.” As a result of this imbalance, Tesat was unable to give customers
precise delivery dates.

At the ILA Berlin Air Show in June 2010,
Schlote and Spinnler met Stephen Harrison,
the aerospace expert from Porsche Consulting: How could they anchor the knowledge
of their specialists in lean production processes? In November the entire executive
management of the satellite company, including the heads of development and sales,
gathered for a lean workshop in Zuffenhausen. Spinnler grasped the weaknesses during
the very first exercise in the Porsche model
factory: “The logistics were no longer working; one place had mountains of inventory,
the other had nothing to do.” This spark
of recognition was followed by lessons on
how the lean principle harmonizes process
that have fallen out of step by focusing on
the product and its path along the value
chain. In March 2011, Tesat put its insights
to the test—with pilot projects in the production of components such as electromagnetic
switches and windings.
After just a few months under the direction
of Porsche consultants led by Claus Lintz and
Stephen Harrison, the employees had reorganized their processes to such a degree that
Spinnler concluded: “Everything fits: People
are alert, not hectic. Everything flows
smoothly. It’s good for quality, it’s good for
people, and it’s good for business.” Within
just a few months, the value chain-oriented
organization led to a reduction of throughput
times of between 48 percent for electromagnetic switches and 70 percent for windings,
which had previously suffered the most egregious waste. Tesat also got a handle on the
overproduction of individual components. The

stock of work in progress sank by 68 percent.
Employees were able to use up overtime
hours and remaining vacation days, and the
unpopular Saturday shifts were discontinued.
Six months after starting the flagship project,
the pilot project team found itself in the
spotlight again: In front of the entire staff,
they told their colleagues how it was for
them when the bosses gave them the primary
role in the change management process
rather than presenting them with faits accomplis. Step by step, the other departments
were also won over to the value chain-oriented philosophy. Schlote knows: “You can’t
mandate motivation; it has to grow.”
With Porsche Consulting’s help, TesatSpacecom has now set up an internal model
factory of its own: Under the direction of
internal “lean coaches,” employees learn the
principles of lean production—before it is
introduced in their areas. As the company
lives from project business, Tesat now faces
the next challenge: The lean concept that
has proven itself from the “production view”
is now to be transferred long-term to the
“project view” as well.
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These—like almost everything in LEO—are
actually offline most of the time. In the short
time window during which the satellite has a
view of the base station, all collected images
must be transmitted to earth. LCT now enables
uninterrupted real-time transmissions with an
extremely high data rate. The trick is a detour
to a higher sphere: the LEO satellite directs
its data beam to a geostationary satellite that
is in constant contact with the base station.

Progress will also
be of assistance with
natural disasters.

The ESA space agency wants to implement
its European Data Relay System (EDRS) using
this technology. “After a natural disaster, this
will enable disaster relief workers to see right
away which access roads are intact and where
people are gathering,” explains Peter Schlote.
Ultimately, all users of earth observation satellites would profit—commercial as well as military. The infrared lasers are immune to tracking and undetected eavesdropping: if anyone
intercepted the signal, nothing would be received by the receiver.

f
Every product sent
into orbit by Tesat
customers has been
through a battery of
endurance tests—
in one of 54 thermal
vacuum chambers
(left). And even the
non-expert can see
when they’re in cooling
mode—the ice
formation gives it away.
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