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Electric propulsion, hybrid yachts, hybrid propulsion: there is 
often a lot of confusion about what these terms really mean. 
So let’s start from the beginning: what does hybrid, or rath-

er hybrid propulsion, mean?
In nature, “hybrid” refers to the product of two different species. 
If we speak of naval propulsion, hybrid means that there are dif-
ferent ways of turning the propeller: an electric motor and a diesel 
engine are certainly the most widespread systems on board. The 
same is true for hybrid cars, which have to engines, one electric 
and one petrol working in synergy. We define the degree of hy-
bridisation on the basis of how and how much the two engines 
work together. When the two engines do not work together, the 
propulsion is defined as diesel electric: the generator (diesel en-
gine) supplies the energy to drive the electric motor that turns 
the propeller. Both cases exploit the advantages of the high ef-
ficiency of electric motors which guarantee yields of even more 
than 90%, have a maximum torque curve right from zero rpm, do 
not need transmissions and can easily work both as engines and 
as generators. On the other hand internal combustion engines 
certainly do not shine for efficiency, especially at some points of 
operation (low rpm) and their yield struggles to reach 35%.
By suitably combining these two kinds of engine and, in the 
case of hybrid propulsion, making them work together well, it is 
possible to reduce fuel consumption and, as a result, pollution 
emissions, and also have a series of advantages that increase 

Alberto amici, engineer with 
Auxilia Electric Propulsion: “The 
marine sector needs to clear up 
a great chaos of terminology”

The Auxilia marine 
hybrid kit was 
awarded the “Seal 
of excellence” 
by the European 
Community

the flexibility of the use of the vessel and improve the quality of 
life. But the systems used to combine the two systems and make 
them work together are different and, even more importantly, 
they are managed in different ways. This makes it hard really to 
understand how a given hybrid system works and the confusion 
we mentioned above is created. To shed some light on the matter 
we spoke to the engineer Alberto Amici of Auxilia Electric Propul-
sion, the RTN brand (the company has for 50 years designed and 
supplied propulsion systems for ships) which for 10 years has 
been involved in electric propulsion systems for ships and has 
been the creator of many of the most important hybrid and/or 
diesel electric applications for yachts large and small.
Alberto Amici, let’s start by clarifying a point: is electric pro-
pulsion, be it hybrid or diesel electric, synonymous with green, 
in the sense that it always guarantees a lower environmental 
impact for the vessel? 
We need to take a quick step back and ask the question: “how 
will the energy needed to drive the ship be stored?”. We know the 
technologies available today, so we can list three possible forms 
of energy storage on a ship: liquid fuel (diesel, petrol, GPL, natu-
ral gas), gaseous fuel (methane, hydrogen) or electric energy ac-
cumulators (batteries or super capacitors). In the first two cases 
(liquid or gaseous fuel) refuelling involves the transfer of fuel from 
land to the ship (in the first case with pumps, in the second with 
compressors). For electric accumulators, refuelling is effected 

ELECTRIC AND HYBRID 
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through an electric current network (from the quay or the net-
work on board). This premise is important for dispelling the myth. 
If I produce electric current on board with a diesel generator (a 
diesel engine coupled with an alternator) and then transmit it to 
the propeller along cables to power an electric motor, even if the 
yield of the electric motors is very high, if we add up all the losses 
in the electrical systems I will lose yield) and so increase diesel 
consumption) compared with the traditional mechanical trans-
mission (normally consisting of a simple shaft and a gearbox). So, 
if you will allow me the provocation, electric propulsion can be a 
solution that increases consumption and is more polluting (less 
kind to the environment) than traditional mechanical propulsion. 
Only with intelligence synergy between the diesel engine and the 
electrical system can we produce energy in an economic and 
ecological way, with considerable advantages for the vessel (low-
er fuel consumption, better comfort etc.) and the environment 
(a reduction of NOx and SOx or the possibility of sailing in ZEM: 
Zero Emission Mode). This was the principal motive that led us to 
develop our AUXILIA system. 
Can you explain if this difference exists both with diesel elec-
tric and true hybrid systems?
The marine sector needs to clear up a great chaos of terminology. 
I’ll just make my personal contribution. There are two types of elec-
tric propulsion. Principal and auxiliary (alternative). In the first case 
100% of the power at the propeller comes from an electric motor, 
in the second case the electric motor (which can generally pro-
duce power of less than 20% of the potential of the propeller) is an 
alternative to the diesel motor. In this latter case, the captain can 
decide to use the electric motor instead of the diesel engine or can 
use both engines, diesel and electric, together (booster mode). 
When an auxiliary electric motor is operating, the vessel will reach 
a lower speed than the maximum obtained with the diesel engine 
(normally with 11% of the power you reach 50% of the top speed 
of the vessel). All the main naval classification bodies (RINA, DNV, 
GL, Lloyd Register, ABS) have for decades had an APS (Alterna-
tive Propulsion System) notation which governs auxiliary electric 
propulsion. All this was to define the terminology of electric propul-
sion. But with “HYBRID propulsion” we refer to propulsion systems 
in which the energy is stored in two completely different ways: fuel 

TheAuxilia system is installed between the 
main diesel engine and the inverter-gearing

and batteries. So the captain can decide which source of energy 
to use to operate the ship.
Can you explain how the two systems work? Let’s start with diesel 
electric: is this the same system used on trains and cruise ships? 
Exactly. A diesel engine, connected to an alternator (which 
transforms mechanical energy into electrical energy) generates 
electric current that then passes through drivers and is used by 
an electric motor connected to a shaft that transmits power to 
the propeller. In the case of a train, the electric motor turns the 
wheels. So the system is conceptually identical. As it is on cruise 
ships. But I need to make one point: the cruise ship is a floating 
city with thousands of people living on board. These “inhabit-
ants” need a lot of electrical energy to live and enjoy themselves. 
So on board you need large electrical power stations similar to 
those of the city. As a result, part of this electrical energy can 
easily be used to power electric motors to turn the propellers.
What is Auxilia’s role in an electric ship project? Beyond supply-
ing components (and which?) do you also supply consultancy? 
We start from the needs of those on board. Together with the 
owners and yards we planned the most suitable solution ranging 
freely in a wide range of technical proposals. Then we passed to 
the project and the supply of the various components, integrating 
synergically all the machinery and we end with the operation and 
testing of the entire propulsion plant through to the delivery of the 
ship to the owner. We place a lot of importance on designing the 
intelligence that manages the various sources of energy and how 
it distributes the power, the PMS “Power Management System”, 
because the success of good hybrid propulsion lies here. 
What components does Auxilia develop for an electric ship? 
One of the most important issues for a hybrid ship is how the 
motor/generator is integrated within the mechanics of the engine 
room. Traditional systems such as PTO/PTI have severe limita-
tions and do not allow the system to be optimised. For this rea-
son we have designed and patented an motor/primary genera-
tor system that is installed directly on the flywheel of the diesel 
engine (AUXILIA HYBRID MOTOR/GENERATOR). After various 
tests and trials on board, thanks to the most advanced tools for 
electromagnetic calculation, a special high-efficiency asynchro-
nous motor/generator has been completely designed. We had 
to eliminate motor/generators with permanent magnets. These 
magnets proved dangerous and can compromise the safety of 
the ship and ship classification bodies do not like them. With the 
AUXILIA motor/generator we are sure we are offering the most 
reliable, simple and efficient solution to our customers. I want 
to underline that in our system we have a patented “centrifuge 
clutch”, a simple and reliable system that does not require par-
ticular commands or controls. After years of studies and tests 
we were obliged to eliminate other technical solutions (including 
clutches or electromagnetic or hydraulic couplings because they 
proved unreliable) and we chose this type of clutch because it 
ensures simplicity and safety.
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What new projects is Auxilia working on for the near future? 
Often yards and owners have installed hybrid systems, have had 
bad experiences and have rather burned their fingers thanks to 
the presence of players who improvise themselves experts in the 
sector. Unfortunately still today we have some examples of sup-
pliers who pretend they know it all and destroy the good faith of 
customers. 
Unfortunately the complexity of the system, its integration with 
other systems on board, the problems of electromagnetic com-
patibility between machinery, harmonic distortions and cooling 
systems (to mention just some) are issues which if tackled super-
ficially, without the necessary competence and professionalism, 
can cause a hybrid project to fail, creating only problems instead 
of offering real solutions and advantages.
In RTN/ AUXILIA we have worked constantly to achieve a simpli-

In traditional 
propulsion, a diesel 

engine transmits 
power directly to the 

propeller through a 
drive shaft.

fication of the system, to make it familiar to installers and users. 
It’s an intuitive system with plug and play technology called the 
Auxilia Hybrid Kit. Basically it’s an electric motor/alternator in-
stalled between the main diesel engine and the inverter-gearing, 
an electric switchboard including the PMS (Power Management 
System) and filters to eliminate electromagnetic interference on 
board. It is all integrated by batteries and a variable rpm compact 
generator that ensures smaller size and greater comfort. The Eu-
ropean Community has awarded the AUXILIA project the “SEAL 
OF EXCELLENCE”, stating that are hybrid system is “The sole hy-
brid drive to provide small-to-medium ships with an ecological, 
economical and comfortable propulsion”. We believe that the 
Auxilia Hybrid Kit is the simplest system existing on the market 
so our customers can enjoy only the benefits of hybrid without 
the headaches of technological complications. 

Diesel electric 
propulsion: here 
a diesel engine, 

connected to 
an alternator, 

generates electric 
current that is used 

by an electric motor 
to transmit power to 

the propeller.

Hybrid propulsion 
refers to propulsion 
systems in which 
the energy is stored 
in two completely 
different ways: fuel 
and batteries.


