Reliable electrification for naval ships

CNE — FARNBOROUGH 2025

By CEO and founder of STADT GROUP — Mr. Hallvard Slettevoll

NAVAL

Thank you for the opportunity to present our technology here at CNE. We are looking for
sustainable new solutions for how to power naval ships.

We think that reliability is maybe the most important thing. Of course, it should be as
sustainable and green as possible in the world we are living in. And we try to find the best
energy sources, of course.

And that is what we are working with daily at STADT. We have 40 years of experience in this
field, and that is what | will guide you through, how we see this situation. As | said, reliability
and turning the ships greener is a focus for us.
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The reliable electric way

THE RELIABLE ELECTRIC WAY
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But there are some key drivers in the markets now that calls for electrification. As we see,
for instance, now from Japan, introducing the electric rail guns. And the laser weapons are
increasing in power from different sources.

FUTURE PROOF ELECTRIFICATION

There are multiple reasons for electrification now. Both from the environmental thinking,
reliability point of view, and redundancy. And also to power the weapons in combination
with propulsion. These systems can work hand in hand, ensuring that power is available
when and where it's needed. All energy is electric, and you can use it as you like at any
moment.

This was not possible in the previous ships where most of the energy was locked into
mechanical solutions. That will not be a very wise thing to do now in the coming years.

And we are looking in the longer perspective. Building ships now, that should last for 40
years. Electric power should be there from the beginning. And we see the trend is quite
clear that many nations, like Singapore, is going this way with full electrification. And other
nations like the U.S., Britain, Norway, Denmark, and so on, are moving the same way.
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New weapons call for electric power

NEW WEAPONS CALL FOR ELECTRIC POWER

LEAN PROPULSION®

And again, weapons are of course a key issue. They will need a tremendous amount of
electric energy as it now evolves.

WE FOUND HIDDEN “GEMS”

Well, STADT has this long experience of developing these kinds of solutions. And some
years ago, we turned our way around and looked in a new direction of how we could create
a more sustainable and reliable electric propulsion. And we found some hidden GEMS on
this journey.

The Lean thinking is inspired by Toyota, so that we are removing unnecessarities in our
technology. And this gave us some tremendous benefits, which we discovered, as we say, as
the hidden gems. So, we, as Toyota say, we do not jump to use the latest and greatest, so to
say. Our primary focus is on reliability.
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Lean Propulsion ® - designed by STADT

STADT LEAN DESIGN Grod|

NAVAL

Hidden GEMS were found - @

Remove the unnecessary! -Inspired by «The Toyota Way» - 4 Ps

* Extreme proven reliability

* Less complexity

* Less or zero Noise ( EMI, URN etc)
* Less maintenance & repair

* Less spare parts

* Less waste, weight & space

The Toyota Lean Way:

- Do not jump on “latest & greatest” untested technologies.
4

We try to use well-proven elements where they have shown to work well over the years.
And combine that with new technologies where necessary. In this way, we have created a
solution of extreme reliability, extremely high efficiency, compact solution with low
underwater radiated noise, no EMI, and many critical parameters which will benefit the
naval ship and commercial ship as well.
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STADT - Value proposition

STADT - Value proposition - due to LEAN

LEAN PROPULSION®

» The far most Reliable electric propulsion in the market

» The shlisp is always available forimmediate and long missions, for many years, without the risk of critical failures in the electric
propulsion.

% 30 ships have been delivered over 15 years, completely without failures in electric propulsion (ref SANCO report)
% Low failure rate, long life (LT) and low LCC

» Far lowest noise - Stealth properties
> Ships that are not detected, do not interfere with their own equipment
» Noise-free drive (Documented by the Norwegian defence department FMA )

» Far most scalable technology/ - high propulsion power s
» Scalable in a wide range from 690 V- 15 kV and 50 MW, with dard proven comp t:
» Modular, flexible & future proof

» Lowest weight and space
» More space for warfare equipment
> Critical for high-speed vessels (Ref DNV report - White rabbit)

» Lowest loss/emissions (green features) ~
#» Lowest electric power loss -only 0,1 % in Lean Drive '
» Reduced fuel consumption - up to 40 % ( compared to mechanical propulsion )

Again, reliability is a key issue. What we also found as a gem is that this technology is
completely noise free when it comes to electromagnetic interference (EMI). That is very
hard to obtain.

We have a patented solution for that, and it is implemented now on 30 naval ships and
commercial ships. It is an extremely scalable technology. Some technologies are scalable,
some technologies are not scalable. By coincidence, this is an extremely scalable technology,
both downwards and upwards. We can power any naval ships with proven elements. This is
very important.

We are ready for that. It is not just something we have in the laboratory. It is something real
based on well proven elements and integration.

We have seen a tremendous reduction in weight and size with this technology compared to
our competitors. It could be up to 100 tons on a frigate, for instance, in weight savings.
When it comes to losses and efficiency, that is fine, but it should never be the first point of
the specification, so to speak. We have 0.1 % losses only in our product. That's the lowest
ever possible to obtain. It can not be less.
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Simplicity is the ultimate sophistication

SIMPLICITY IS THE ULTIMATE
SOPHISTICATION

Leonardo da Vinci

LEAN is a strange thing. It gives you actually more. Less gives more. It's a contradiction, of
course, but this is where we are. We are a challenger to the big players in electrification.

STADT - a system integrator

STADT - THE SYSTEM INTEGRATOR ‘
With its unique Lean Technology
i

LEAN - MUCH HIGHER RELIABILITY
- FAR LESS COMPONENT
- STEALTH OPERATION
- HIGHEST EFFICIENCY
- AGAME-CHANGER

We are also a system integrator with a lot of experience. We are designers of energy and
propulsion solutions.

From the generators or batteries or fuel cells, how they are combined, how they will bring
electric energy into the switchboard system, for instance. We work with AC as the main
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power, - because we believe in AC. Because all generators in the world are actually AC - all
of them. There is no DC generator to talk about. The same with propulsion motors. There
are no DC propulsion motors to talk about today, all of them are AC. We keep to the AC as
the well-proven running horse. You could say that we are a game changer in this way of
electrification, definitely.

IEP — IPS — IPES — Full electric — AC

NAVAL

LEAN PROPULSION®

IEP. - IPS - IPES - FULLELFCERIC

AC Main grid
-
DC Sub grid

ZTIT

TESTED AND VERIFIED ALSO BY THE NORWEGIAN NAVY - FMA

We are combining AC with DC because we also see that some few users will require DC. But
keep in mind that going from AC to DC is very simple. You only need one component, and
that's a solid-state diode. Then you have DC from AC. But going the other way around is very
complicated, and it will create a lot of electromagnetic interference and complexity. We
have many reasons to select AC first of all - as also other companies are pointing to. When it
comes to high power, at least, AC is the winning horse.
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STADT - Electric propulsion case

NAVAL

STADT - ELECTRIC PROPULSION CASE

LEAN PROPULSION®

No use of rear earth magnets !
Just copper and iron

Max 5 MW

Up to at least 75 MW %

- >

Our technology is also evaluated by the Norwegian Ministry of Defense, and they have
found our statements of uniqueness to be correct and validated.

This is now implemented on several naval ships in Europe. The figure over here shows a
typical display of how electrification is done in real life. There are some boundaries which
are important to be aware of.

Like talking about shaft lines, like talking about azimuths, they have limitations. They are not
available in any power, and that is important to think about when you are designing a new
concept. Azimuths are limited to approximately 5 Megawatts in the marketplace, while
shaft lines is more or less unlimited, so to speak, in power. They have been built up to 75
Megawatts. And there are multiple market players who can do that, both in Asia, in America
and in Europe. There is a highly competitive market when it comes to shaft lines.

Powering a ship with shaft lines will always be possible, in any power. And you can have
multiple of those, of course. One or two or three or even a combination with azimuths is
also possible. Like you see here in the figure.

We use induction motors and avoid rear earth materials. This is particularly important from
a geopolitical perspective today. We are only using copper and iron. Very easy to get, easy
to manufacture and no limitations from products from China, for instance. We have multiple
partners who make the motors for us, based on our specifications.
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This shows our long history of innovation. And | think we are a good example that
innovation comes from the smaller SMBs. We are an SMB in Norway.

STADT is a family-owned company, but we cooperate with the bigger partners. Like
Samsung in Korea, Kongsberg, Saab, Caterpillar, etc. We can cooperate with anyone.

This is our 40 years of history and we have the anniversary these days. And I'm the founder
of the company. Starting my career in Philips in the 1980s where | got the idea about the AC
drive business.

We have been a world leader in how to develop AC drives. And some of the technology we
sold out in 2001 to one of our competitors. And then we started on the LEAN journey after
that.

And then we went in a very different direction to what we now have been talking about,
Lean Propulsion®. That's where we are, our 6" generation AC Drive.
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STADT Lean Propulsion - Scope

STADT Lean Propulsion - Scope i

LEAN PROPULSION®

STADT

Lean Drive

AC electric motors
Switch Boards & PMS
Gear Arrangement

OPTIONAL:
Propellers
Shaft line
Rudders

Bridge control
Remote Control
DP
OPTIONAL:

Diesel & Dual fuel gen sets & GT's
Batteries/Fuel cell

System integration
STADT

This is a typical arrangement how a full electric ship might look like and how we can provide
both the solution and integration. And we cooperate with well-known partners on how to
make this a reality.

Evaluation — Lean Drive vs PWM

Evaluation - Lean Drive versus PWM |

LEAN PROPULSION®

Lean Issues To Consider STADT Stealth Lean Drive | 12 Pulse or 24 Pulse  AFE (Active Front End)
Technology in AC drive Sine Wave PWM PWM

No. of electric energy transformations o 4 40r5

Power Train Losses in Drive 0,1% 6% 6-7%

Cooling Type Air is sufficient Water Water

Power Transformers Needed No Yes Sometimes o- -4
Regenerates Power to Grid Yes No Yes 3
Weight & Size of Drive System 100 % 500% - 600% 450% -  700%
All Voltage Class (220V-15kV) Yes No | No

Underwater Radiated Noise (URN) Lowest High | High

Harmonic Distortion (THD) | No High High

Common Mode Voltages and EMI No High High

Acoustic Switching Noise and URN No Yes | Yes

Screened Power Cables needed No Yes Yes

Redundant Power Units Standard Special Special
Designed Economic Lifetime 40 Years 6 Years 6 Years
Maintenance Requirement Very Low Frequent Frequent
Onboard Crew Skills Ordinary Special Special

MTBF (mean time between failures) 7 Years 1Year 1Year

MTTR (mean time to repair) 1Hour 1 Week | 1 Week

Spares Globally Available Yes No | No

No. of Power Components in Line 1 80000 150 000
Capacitors In Main Power Circuit No Yes Yes

Explosion Risk in Drive No Yes | Yes

Financial Risk (Service cost, Off-hire) Very Low High | High

There are so many differences between our Lean technology and our competitors. | will not
go into all the details, but they are here listed up.
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Maybe the bottom of the line is the most important one. That is the risk of implementing
new technology, so to say. In our case, the risk is very low and very well documented.

Extremely well documented. We have ships now have been sailing with this technology for
17 years worldwide without a single moment of being off higher, so to speak. That is an

extremely good track record.

And there is a reason behind that. There are theoretical reasons why it is like that in the
technology we are using. But it is also proven by reality.

The STADT Lean Propulsion Concept - benefits

THE LEAN PROPULSION CON

m
BATTERY

POWER
SOURCE

AC
STADT

SWITCHBOARD

STADT

LEAN DRIVE eltnen

By STADT

STADT
EL-MOTOR

GEAR BOX

CP-PROPELLER v ﬁ :

SHAFT-LINE / AZIMUTH >

TRIPLE REDUNDANT = NEVER STOPS

CEPT

T

NAVAL

BE N E FITS LEAN PROPULSION®

EXTREME RELIABILITY FOR +30 YEARS LIFETIME
DRIVE EFFICIENCY OF >99.9 %

NO DISTURBANCE AT ALL

LOWEST UNDERWATER RADIATED NOISE (URN)
NO BIG AND HEAVY DRIVE TRANSFORMERS

- IGBT + THYRISTORS + SWITCH combined.
- Leads to pure sinusoidal power flow.
- Scalable technology upto: 15 kV - 50 MW

STEALTH propulsion - Best Ever

One important part of our technology is that we are combining different technologies in
parallel. And if some of it should fail for some reason, there is always something in parallel
to it that will kick in immediately and make sure that the propeller never stops. This is a main

objective for us, that the propeller should never stop.

We are born and grown up in Norway, neighboring the harshest ocean. And we know the
risk of being out on a ship if a propeller should stop. It is so critical. And this is one of the
major things. And that is why we emphasize the importance of reliability. And for a naval
ship, you must be sure that you can send it out on a mission and it comes back without
using a tug. Too often we have seen that. And maybe even in particular on electric projects.
We have a different, much more reliable solution to offer.

We can go in any power, in any voltage, up to 15 kV. And we don't need big transformers,
for instance. We can do it with such a high voltage transformer free.

That is one of the reasons why we save a lot of space and weight in our solution.

www.stadt.no
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Significant technology differences

TECHNOLOGY DIFFERENCES

STADT LEAN DRIVE TECHNOLOGY

STADT
LEAN DRIVE

1

A
SINUS

COMPETITOR PWM DRIVE TECHNOLOGY
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EMC FILTER
‘SPECIAL CABLE

STEALTH

I

LEAN PROPULSION®

SINE WAVE IS NOISE FREE,
NO EMI

PWM CREATES A LOT
OF EMIAND ACOUSTIC
SWITCHING NOISE

SINUS vs PWM

This is a comparison again about our sinusoidal technology compared to the PWM (pulse
width modulation). That is a little bit at the core of the difference between us and our

competitors.

Or where we were in the past. Because we were also world leader in PWM product
developments in the 90s, for instance. That means we know that technology very well from

inside. And can compare very well.

www.stadt.no
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Why STADT implements the different technologies?

WHY STADT USES THE DIFFERENT TECHNOLOGIES ?

NAVAL

We use the technologies in sequence, where and when they are performing at their best! LAY PRODUR SONT

Transistor (PWM)
& The best motor-starter in the world
& L Full torque from 0 RPM
Reduces zero pitch loss when low (zero) propeller power is required
& Not efficient at high powers
Not reliable over time
Creates disturbance in the grid

Thyristor
kﬁ-—— )) The best motor-synchronizer in the world (will gently synchronize the motor to the grid)
{.m'““ﬁ/ Can be used as backup motor-starter
Can be used as backup for breaker
Robust, AC to AC direct technology

Breaker
The best and most efficient technology for electric power transmission
Extremely Robust and compact
Close to zero heat dissipation
Extremely efficient at all powers

We are combining transistor technology with thyristors and breakers. In a symbiosis, you
could say. To obtain the qualities we are aiming for.

PWM or Sinus — a major difference

PWM OR SINUS - A MAJOR DIFFERENCE

LEAN PROPULSION®

Pulse-Width Modulated - PWM AC Drives are powerful noise transmitters and source for:

dv/dt = ~10kV/us

Vil

L3 naw (IGBT)

- EMC problems due to chopped AC

- Common Mode Voltage

- Damages in bearings - audible noise U3

- Require screened expensive cables and cable segregation

- Require BIG transformers and drive units

- Require water cooling, filtering and special designed motors

PWM creates repeating chopped pulses from a transistor with:
- Steep rise and fall in Voltage pr micro seconds

gl switchiied nsnicviant oveEvCliags PWM can never become STEALTH or noise-free !

STADT Lean Drive :

- Are based on a Pure un-distorted Sine Wave which eliminates these problems - -
Is the perfect power-source for any AC electric motor

Sine Wave

Here we are into the details of the IGBTs high frequency switching and so on. And the core
of the challenges seen in those PWM drives.

With high dv/dt, high switching frequencies, etc. If you have a sinusoidal solution, those
problems disappear. Period. You don't have to think about it. That's a big difference. And
STADT with our patent technology, are the only ones to offer such technology.

www.stadt.no
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PWM vs Lean Drive — the difference

PWM VS LEAN DRIVE - THE DIFFERENCE

A PWM (Pulse Width Modulated AC) is an artificial chopped waveform

Created by AC to DC to AC conversion via the transistor inverter

Power-loss both in drive and transformers

Represent a variety of disturbance issues and will create :

Common mode noise, EMI, THD, URN and audible noise

Stress on El-motor bearings and windings

Hidden failures, also on other equipment on the same grid - high failure rate

>>>>>>

= PWM is a complex technology - power loss & heat - challenging installation

A STADT LEAN PROPULSION® is based on Perfect Sinusoidal Waveform

No disturbance due to Dynamic Ultra Low Frequency Switching Technology
Low audible Underwater Radiated Noise (URN)

Minimum loss - no heat generation - no need for water-cooling

Represents the perfect source for our AC induction motors

Lowest failure rate

>>>>>

—> Sinus is simplicity - efficiency - increased reliability - eased installation ...s0 why disturb perfection ?

This is a little bit about the same. | will not go into all the details. Because here you should
be a doctor or engineer to see all the differences.

But we have been working with these things over the 40 years - we know exactly where the
bottleneck lies. And | don't think | will go further today.

But of course, we are ready to discuss this with you anytime.

14
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Scalable in power and voltage

SCALABLE IN POWER AND VOLTAGE J

Power available where and when needed for all consumers LEAN PROELLSION®

'}é' : ﬁé; § Efficient and flexible Electric Power Production (AC)

2 Rail Gun
<
ELECTRIC CONSUMERS w
Efficient and flexible Power Distribution N * Scalable in power up to 50 MW per propeller
for propulsion and other consumers + Forlow-, medium- and high-voltage

Here we see a combination of a high-power solution with 6600 V AC.

And a sub grid of DC. As we said, it's easy to generate a sub grid of DC for the new weapon
system, etc. Anytime.

We can feed a transformer. We can feed a motor. We can feed anything with AC. It's a well-

proven technology. It's available components everywhere. That is not the case with DC.

www.stadt.no
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System efficiency & fuel consumption. Example

SYSTEM EFFICIENCY & FUEL CONSUMPTION

NAVAL
LEAN PROPULSION®

|Alternator MSB Lean Drive El-motor Gear Box CP-propeller
_-? AAARAREY = .';-———.';‘. - Optimize propeller design -Size, RPM and Pitch
9 e A = s = —
== L L H‘ir‘f Secure highest propeller efficiency

Power Loss: 2,8% + 0,1% + 0,1% + 2,8% # 15% = 73%

in electric components and gear-box

Example : Estimated Fuel Consumption for NAVAL vessel

VESSEL SPEED Sea Margin |Required Powerloss- |Required Number Regiured Fuel

included Propulsion |electricand |Engine gensets Power pr Consumpt
power (MW) |gear-box% |Power(MW) |required engine (bkW)|ton pr hour

Desing Speed-20knots  |Yes 12,4 7,3% 13,31 4 3326 2,30
[Eco Speed- 14 knots Yes 3,2 7,3% 343 1 3434 0,59

Based on Operation 50% at 20 knots & 50 % at 14 knots
‘ Estimated Fuel consumption including Sea Margin ‘ 1,45 |

This shows the system efficiency in our solution.

From generation of power to propeller. We believe in internal combustion engines. Feeding
them with any power from diesel to methanol to anything you can imagine. We don't care.

But diesel is today a winning horse for naval ships. And of course, we should use the energy
very efficiently to save what we can.

But the operational point, | guess, is the key thing. And now we are in a hurry to build more
vessels. We must go and use what we have and what we know works well.

And diesel is a good alternative when you run it in a diesel-electric way, for instance, where
the efficiency is improved a lot. Also, with diesel. So, as you see from here, we have very low
losses in the transmission line. It is not possible to have less losses.

www.stadt.no
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Reliability - Theory

Reliability - Theory

LEAN PROPULSION®

MTBF (Mean Time Between Failure) MTBF = 1
The expected number of operating hours before a product FR +FR +FR. * ... FR
fails (hours per fail) 3 2 "

4o MTEF
" MTBF + MTTR

— Pan X F——] Part ¥ —

FR (Failure rate A)
Failure rate of a component based on statistics (fails per hour)

A=4.A

Availability (Up-time)
The percentage of time when system is operational (%). Availability in Parallel

Part X
. A=1-(1-4.)
Downtime: _ .
The time the system is unavailable (hours/year) Fet
Component Availability Downtime
X 99% (2-nines 65 days/year

99.99% (4-nines) 52 minutes/year

Reliability:
The probability of no failure in a defined time (%) 4% sEorde Nioar
|

SO - KEEP IT PARALLEL !

Three X components operating in

parallef

Here we are talking about reliability and why we have such high reliability. It's because
instead of a long chain of serial-connected components, we go in parallel.

This makes a huge difference in reliability from a theoretical point of view. And this is also
what we have demonstrated over 17 years of real operations — it just works.

We have calculated the difference in our drives' reliability compared to complex

technologies such as PWM and found that the difference could be in the range of millions of

times better. It's such a high figure that it's, of course, a little shameful to talk about it
because the difference is so tremendously big when you calculate it.

There are clear reasons why we see this high reliability in the STADT systems.

www.stadt.no
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Lean Propulsion® configuration - Twin

LEAN PROPULSION CONFIGURATION - TWIN |

>
BATTERY
o

AC N

LEAN PROPULSION®

,,,,,,,,,,,

;E ﬂ‘é ;ﬂ LEAN DRIVE é {}é ﬂ

NEVER STOPS

4]0}

YEARS

2 x TRIPLE REDUNDANT 4
And here we see it again. When you have two propellers, you have six times the redundancy
for the ship on the transmission line.

This is, of course, what you should have and what will be sufficient. And such a ship will
never stop.

18
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The AC grid vs the DC grid

THE DIFFERENCE

NAVAL

DC OR AC GRID

f
Not well proven ’G\

~

LEAN PROPULSION®

Ve

AC GRID

1000V +

DC 1 AG INVERTER

GALLEY TRAFO

INVERTERs NEEDED EVERYWHERE AC GIVES MANY OTHER OPTIONS
This leads to High EMI levels Low or zero EMI noise (STADT Lean Propulsion®)

Here is a little bit about the DC-AC type of discussions.

And in short cut, | would say that with an AC grid, you have so many options of using
different kinds of good technologies, while with DC, you only have one option, and that is
inverters. That is good for those companies that live from making inverters, but it's not good
for the customer. And this will be a noise transmitter.

A DC grid can never be stealth or noise free. Never. Not possible.

There are no good arguments for talking DC grid. 1,000-Volt DC cannot be used for anything
on board a ship directly. Nothing.

Because the generators are AC, electric motors are AC, you cannot run a transformer with
the DC, as we see here, the red dots. Everywhere around the ship, full of inverters and
transistor technology. That will create a lot of EMI and complexity and costs.

So, the choice:

19
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RISK mitigation in shipping:

Very Low Technical Risc level - for the client

LEAN PROPULSION®

Technical Business Available Time in Redurdeacy oo Scalability High

Readiness Level Readiness Level second operation *
TRL BRL G P (Vears) ! each propeller power LV&MV
Diesel Gen sets and GT's 9 2 >10 100 o fis - Scalable
Main Switch Boards, AC 9 9 >10 80 Yes Yes 2 .
’ - Flexible sourcin
Circuit Breakers, AC 9 9 >30 50 Yes Yes 2
9 9 >10 15 Yes Yes - Proven technology
2 2 >30 100 Yes Yes
9 9 >5 50 Yes Yes
9 >15 40 Yes Yes
IGBT transistor VFD Drive
Lean control system 9 9 >10 15 Yes na
9 9 >10 100 Yes Yes
El Motors, AC Induction
Transformers ) 9 >30 100 n.a Yes
Gear hoxes 9 9 >10 100 No Yes
CP Propellers & Shaftline. 9 9 >10 80 No Yes

*) Since technology was introduced

Looking into our Lean drive technology, we have looked also at the TRL and VRL type of
levels, on all the issues in the propulsion chain, so to say. And we have found that what we
are doing has the highest levels on all elements through the system, from the generators,
switchboards, AC motors, etc.

It's well-proven elements that have shown to work over years. And this is very important in
our understanding. And it's also scalable.

We have flexible sources, not single sources, which is very often the case with complex
technology. You have one source, and you even need to have the right batch number of
those components. And then you are in the hands of the supplier.

How long? How many years? How big is this batch? You are not in that type of discussion
with our technology. This is very, very important.

How would such Risk diagram look like for other competing technology — we may wonder?

20
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STADT - your system integrator and solution provider

STADT - THE SYSTEM INTEGRATOR AND PROVIDER |

LEAN PROPULSION®

This is simulation of the energy system, how we work with digital twins.

For instance, we have just been through an EDF program where this was the issue with
simulation and modeling of energy and propulsion systems.

NEW WEAPONS CALL FOR ELECTRIC POWER

LEAN PROPULSION®

www.stadt.no
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New electronic weapons

The lasers, they are picking up in power. We are talking now about lasers in the range of
megawatts with maybe 5, 6, 7 Megawatts of power need coming on the horizon.

And of course, we must look in the medium and long-term future here. We are not talking
about what is today. We must think 5, 10, 15 years ahead of us.

What will be developed? What will be available? And of course, even | didn't believe in the
railgun, but now the Japanese is implementing it. | think they will make it. Railguns will need
a hell of a lot of electric power.

STADT - STEALTH ELECTRIC PROPULSION CASES
i

© sans MMC

LEAN PROPULSION®

Built now by :

REMONTOWA

SHIPBUILDING 5.4

ORP JERZY ROZYCKI
ORP HENRYK ZYGALSKI

This is some of the projects we have done together with SAAB, which is one of our key
customers. Three ships so far. One is already sailing. The two next is under commissioning in
Poland.

NAVAL |

LEAN PROPULSION®

Defence 24

This is a signal intelligence ship. It is a very sensitive operation. And of course, our stealth
technology is the superior solution for that.
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Research ships sailing flawlessly — for over 17 years

RESEARCH SHIPS POWERED BY STADT

Diesel - electric Lean Propulsion - proven highest reliability - TRL 9 —

This is one of the ships with a TRL-9 level, as we say, operating 17 years flawlessly, two of
them working worldwide in research, seabed exploration.

STADT - PROVEN HIGHEST RELIABILITY OVER YEARS

NAVAL

LEAN PROPULSION®

From the
Diesel-generator room
4 equals in parallell

A full electric solution

This is from the generator room in this research.

www.stadt.no
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Passenger ships powered by STADT - Trollfjord and Midnatsol

PASSENGER SHIPS POWERED BY STADT ‘

NAVAL

LEAN PROPULSION®

Diesel - electric

So, the AC grid is very important for us - be careful about the DC grid arguments. They are
very vague and not very realistic.

The STADT test facilities in Norway

STADT - TEST AND PRODUCTION FACILITIES ‘

NAVAL

LEAN PROPULSION®

www.stadt.no
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NAVAL ‘

LEAN PROPULSION®

STADT projects in Poland

STADT NAVAL - areliable partner for over 40 years

L

POLSKA GRUPA ZBROJENIOWA

NAVAL ‘

LEAN PROPULSION®

ELECTRIC PROPULSION - DESIGNED BY STADT

RATOWNIK
RESCUE SHIP

POLSKA GRUPA ZBROJENICWA
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STADT received the RINA Maritime
Innovation Award
for it's AC grid and Drive architecture

LET US DESIGN YOUR NEW SUSTAINABLE PROPULSION SOLUTION

STADT - AN INNOVATIVE SUPPLIER AND SYSTEMINTEGRATOR OF ELECTRIC "'i"—"
PROPULSION FOR COMMERCIAL AND NAVAL VESSELS - INSTALLED IN OVER 150 ‘SU!‘

VESSELS AND OPERATING SUCCESSFULLY ALL OVER THE WORLD.
THE ROYAL
OF My

> STEALTH silence - no interference - no acoustic noise
> HIGHLY EFFICIENT - close to zero power loss (0,1%) in Lean drive
> LOW WEIGHT AND SPACE CONSUMPTION - more space for cargo

> RELIABLE - over the lifetime of any vessel - proven low maintenance costs

> Ready for ZERO EMISSION operation

WWW.STADT.NO
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