
- 1 - Description Floating harbor power supply The
invention relates to a floating harbor power supply
for  ships, as claimed in patent claim 1. The
invention also relates  to a system for supply to
and/or disposal from ships in harbor,  as claimed in
patent claim 10. Importance is increasingly being
placed on reduced emissions in  harbors throughout the
world. This also applies to ship  movement. Nowadays,
it is normal practice for ships to produce  their
electricity requirement in harbor using their own
electricity producing equipment, generally one or more
diesel  generator or generators. Since these machines
were optimized to  burn heavy diesel oil, that is to
say HFO, and in some cases  also burn marine diesel
oil, that is to say MDO, in harbor,  these diesel
generators produce amounts of soot, NOX, CO2 and  SOX
which should not be underestimated. In order to
prevent such soot, NOX, CO2 and SO, formation, EU
Guidelines 1999/32/EG and 93/12/EG have discussed
ships in  harbor being supplied with external energy.
In this context, it  is already known for ships to be
supplied with electricity from  the quay installation
(frequently also referred to as "Cold  



Ironing"). By way of example, US 7,122,9.3 B2
discloses a modular harbor  electricity supply for
ships in harbor, which supply can be  moved along the
quay. One problem with an electricity supply from the
quay such as  this is that it is necessary for the
electricity supply to a  ship in harbor to compensate
for differences in the water level  and the load level
of the ship in harbor. Furthermore, the  readiness of
such 1a  a harbor power supply to operate from the
quay may be adversely  affected, for example at high
tide. 2  The object of the present invention is
therefore to specify a  harbor power supply for ships
which allows the abovementioned  problems to be
substantially avoided. This object is achieved by a
floating (or floatable) harbor  power supply for
ships, that is to say all the components of  the
harbor power supply are arranged on or in a floating
device, in particular a barge. Advantageous
developments of the floating harbor power supply  are
the subject matter of patent claims 2 to 9. 



A floating harbor power supply can move itself with
the water  level in the same way as a ship in harbor,
as a result of which  there is no need to compensate
for differences in the water  level. Only differences
in the load state of a ship need be  compensated for.
Furthermore, this also ensures that the harbor  power
supply can operate at high tide. A floating harbor
power  supply, particularly when it is in the form of
a barge, can  also be moved easily and - for example
in the event of a  catastrophe - can also be used to
feed electricity into shore- based electricity supply
company grid systems. A further advantage is that
power supply companies need not  provide services for
ship connection (expensive lines, which  are not used
all the time). Furthermore, the investment for a
floating harbor power supply such as this may be less
than for  a shore-based power supply, since it can be
arranged on the  quay, protected against flooding in
the event of storms. For  example, it will be possible
to generate a price for every kWh  emitted from the
floating harbor power supply whose proceeds  will be
split to provide 20% to the harbor operator, 2% to the
power supply company (in respect of electricity
obtained from  the shore) and 60% to the financer of
the floating harbor power  supply. 



- 3  The components of the harbor power supply on
board the floating  device include, for example,
generators, transformers,  converters, cables, cable
drums, controllers and plug  connectors. The floating
harbor power supply is preferably able  to supply
electricity at a voltage/ frequency of 6.6 kV/60 Hz,
440 V/60 Hz and 380 V/50 Hz. In principle, in addition
to supplying electricity to ships in  harbor, the
floating harbor power supply can be used to supply
electricity to ships or other devices which are
located or are  lying in sounds or close to coasts or
shores. In order to produce electricity, the harbor
power supply may  comprise an internal combustion
engine and a generator driven  by the internal
combustion engine. For example, it is possible  to use
very modern motor-generator sets with a power of 2-5
MW.  The internal combustion engine is preferably
operated using  low-sulfur fuels, biofuels or natural
gases. If diesel fuel is  used, it is advantageous to
use diesel fuel with a maximum  sulfur content of
0.1%. Particularly in the case of elderly  ships, this
makes it possible to comply with the emission limit
values for ships in European Community harbors as
required by  EU Directives 1999/32/EG and 93/12/EG,
from January 1, 2010,  



thus ensuring their electricity supply in harbor
without any  need for major conversion work on the
pier or in the ships. All  that need be provided in
the ships themselves is appropriate  electricity
connection apparatuses which, however, also have to
be provided for a shore-based electricity supply (Cold
Ironing). The harbor power supply advantageously also
comprises a heat  coupling device for transmission of
heat from the exhaust gases  of the internal
combustion engine to a fluid, in particular 4  water,
and for supplying ships with the heated fluid. Ships
in  harbor can then additionally be supplied with
steam or hot  water, for example, from the floating
harbor power supply. By  way of example, this makes it
possible to shut down auxiliary  ship boilers that are
operated using heavy oil, during the time  when the
ship is stationary. However, one particular advantage
is also that a thermal power concept such as this
makes it  possible to achieve higher fuel utilization
efficiency than  when electricity is supplied from the
shore. In addition, the harbor power supply preferably
also comprises  a device for cleaning the exhaust
gases of the internal  combustion engine. This makes
it possible to keep emissions  



(CO2, NON, CO, PM/soot) low. Appropriate technologies
(for  example SCR) are already available.
Alternatively, for example,  it is also possible to
use stable H2O diesel-oil emulsions. Alternatively or
additionally, the floating harbor power supply  may
also comprise fuel cells for electricity production.
Alternatively or additionally, the harbor power supply
may also  comprise solar cells for electricity
production. The harbor power supply preferably
comprises a converter for  matching the voltage,
frequency and phase angle of the electric  current
produced by the harbor power supply to the voltage,
frequency and phase angle of the on-board power supply
system  or of some other load on a ship in harbor. By
way of example, this can be connected on the input
side to  an electricity generator, and can be
connected on the output  side to the on-board power
supply system or to the other load  on the ship in
harbor. - 5  The electricity generator and the
converter may also be used to  cover the electricity
demand on board the floating harbor power  supply, for
example during times when the floating harbor power
supply is moving and is stationary, when no ship need
be  supplied with electricity. According to one
particularly  



advantageous refinement, the converter is therefore
also used  to feed the electrical power that is
produced to an electric  drive motor, for example a
steerable propeller, for propulsion  of the floating
harbor power supply. The converter then matches  the
voltage and frequency of the electrical power produced
by  the harbor power supply to the voltage and
frequency required  for the electric drive motor. When
electricity is being supplied to a ship on-board power
supply system, the harbor power supply advantageously
comprises  a device for detection of the voltage,
frequency and phase  angle of the ship on-board power
supply system. When using a  converter as mentioned
above, the device for detection of the  voltage,
frequency and phase angle of the on-board power supply
system may, for example, be integrated in the
converter, and  may measure the voltage, frequency and
phase angle of the on- board power supply system, at
the converter outputs. The object on which the
invention is based is also achieved by  a system for
supply to and/or disposal from ships in harbor, as
claimed in patent claim 10. Advantageous refinements
of the  system are the subject matter of patent claims
11 to 23. The system according to the invention
comprises at least one  barge with a floating (or
floatable) hull, which is designed  



independently of the task, and a plurality of function
modules  for different supply and/or disposal tasks,
which are  configured such that they can be combined
depending on the  supply and/or disposal task and can
be installed on or in the  floating hull of the at
least one barge, wherein the function  modules
comprise at least 6  one electricity producing module
for supplying power to ships  in harbor. A barge on
whose hull an electricity producing module such as
this is installed likewise represents a floating
harbor power  supply with the advantages explained
above. In this case, the  electricity producing module
may comprise one or more of the  components mentioned
above in the context of the floating  harbor power
supply, for electricity production, electricity
conversion, heat coupling, exhaust-gas cleaning and
detection  of the voltage and frequency of the
on-board power supply  system, and can exploit the
advantages which can be achieved  therefrom.
Furthermore, however, numerous further other
advantages can be achieved by the system according to
the  invention. In this case, the fundamental idea is
that, in addition to the  



electricity demand, there is a considerable additional
supply  and disposal demand for various media for
ships in harbor. By  way of example, these include
gray water and black water, and  possibly also oil
sludge. A barge such as this can therefore be used for
various supply  and/or disposal tasks. In this case, a
function module comprises all the major  components
which are required to fulfill its function (for
example electricity supply, gray-water disposal,
etc.). The dimensions and the nature and arrangement
of the connecting  and attachment technology to the
floating hull are preferably  uniform and standardized
for the function modules. The function modules
preferably have a transport container  format, and/or
are in the form of a transport container. All  that 6a
is then necessary for function modules designed in
this way is  to ensure a safe-operating installation
in or on the barge (for  example with regard to
mounting, space, etc.). - 7  The hull is preferably
prepared with the necessary pipelines  and cable
ducts, and for accommodation of such containerized  



function modules. The function modules may comprise at
least one fuel module (for  example in the form of a
tank) for supplying fuel to the  electricity producing
module. In order to accommodate gray way and/or black
water from a  ship, the function modules may also
comprise at least one  waste-water accommodation
module (for example in the form of a  tank). In order
to clean gray-water or black-water disposal devices on
board a ship, the function modules may furthermore
also  comprise at least one cleaning module. If the
fresh water is intended to be obtained directly from
sea  water or river water, the function modules may
also comprise at  least one fresh-water producing
module. In order to store and emit fresh water to a
ship or in order to  store sea water, the function
modules may also comprise a water  storage module (for
example in the form of a tank). Furthermore, the
function modules may comprise at least one  drive
module for (preferably electrical) propulsion of the
barge, and a control station module for presetting the
direction of movement and speed of a barge which is
driven by a  drive module. 



In addition to supply to and/or disposal from ships in
harbor,  a system according to the invention can in
principle also be  used for supply to and/or disposal
from ships or other devices  which are located or are
lying in sounds or close to coasts or  shores. 8  For
example, it is thus feasible to equip a barge as a
tugboat  with one or two drive modules and possibly a
fuel module as  well as a control station module, and
to move a power supply  barge with an electricity
producing module and a fuel module  (for example using
LNG as fuel) to a ship, where it supplies  electrical
power to the ship by means of this energy source,
which produces little environmental pollution. The tug
barge then collects a disposal barge, which is
equipped  with modules for gray-water and black-water
disposal and  cleaning, and moves this to the ship.
The disposal barge is  subsequently collected again by
the tug barge from the ship.  The disposal barge can
then be converted to a fuel supply  barge, and the
waste-water accommodation and cleaning modules  are
passed on for regular maintenance. If a tug is
available,  the tug barge can also be converted to a
pure power supply  barge if, for example, dike work is
being carried out, for  



example, on the waterfront and pumps and electrical
machines  must be supplied with electricity. At the
same time, two barges  with fresh-water producing
modules and fresh-water storage  modules could be
prepared for deployment to third-world  countries,
where they should ensure the water supply for
neighboring states for 2 years. The systems comprise
individual modules, matched to one  another, with
standardized interfaces, which allow rapid and
problem-free conversion. Advantageous and optimized
services  are provided in this way. The fundamental
design of a modular barge is preferably  subdivided
into: - 8a  a) the barge itself as a marine body with
a floating hull and  with a plurality of accommodation
spaces for standardized,  in particular containerized,
function modules, and - 9  b) one or more
standardized, in particular containerized,  function
modules, which are designed such that they can be
mounted on the accommodation spaces. The accommodation
spaces on the barge are in this case likewise
advantageously standardized, that is to say they have
a  



standardized height, width and depth and standardized
attachment means on their bottom surface and/or side
surface  for the attachment of the function modules.
The function modules may also have standardized
attachment  means for mounting a function module on or
under, or attaching  it to, another function module.
The intelligence of the overall system is
advantageously  distributed between the containers
which, because of the  modularity, can also be
replaced if required. The containers  may also contain
different function modules, which may be used  as
required, and may be kept and prepared for operation
at a  central point on the shore. If required, these
modules can also  be operated on shore from goods
vehicles or trains. For  example, an electricity
producing module can also be used in  the event of a
catastrophe, with or without a barge. The major
advantage in this case is the flexibility. The
floating harbor power supply preferably comprises a
converter whose frequency and voltage can be
controlled and  which can be connected via a
switchable electrical line to a  ship in harbor. This
therefore makes it possible to ensure that
electricity is transmitted to a ship at all times
without any  problems without any need to provide a
large number of  



electrically differently equipped ship connections on
board the  floating harbor power supply. - 9a  The
converter is advantageously designed such that it can
convert any desired input voltages and frequencies 10
to voltages and frequencies which currently exist in
the on- board power supply system of a ship in harbor.
On-board power  supply systems are also subject to
certain fluctuations in  their voltage and in their
frequencies. Until now, it has  therefore been
necessary for the voltage and frequency on board  to
correspond to the voltage and frequency of the harbor
power  supply. The on-board power supply system
therefore always had  to be matched to the harbor
power supply parameters. This is  not the case when
the converter is able to dynamically  compensate for
differences in the voltage and frequency. It is
therefore sufficient to simply switch on the harbor
power  supply, with the output part of the converter
being matched to  the respective frequency, voltage
and phase angle of the on- board power supply system,
in order to supply electrical power  to the ship in
harbor. There is no longer any need to  synchronize
the on-board power supply system to the harbor  



power supply, that is to say to change the on-board
frequency  and voltage to the harbor power supply
values, and this is  highly advantageous. The
converter particularly advantageously has an open-loop
and  closed-loop control device which appropriately
adapts the power  output and keeps the frequency
stable when there is a change in  the power demand on
the output side, which is evident in a  tendency for
the frequency to change. It is therefore very
advantageously possible to ensure that, after the
harbor power  supply has been switched on, the load
can be removed from the  energy generators on board
the ship and they can be switched  off, without any
frequency and voltage changes occurring in the
on-board power supply system. The connection of
additional  loads, for example for the purposes of the
so-called hotel load  and the so-called auxiliary
operation, also does not influence  the voltage and
frequency of the on-board power supply system.
Controlled by the frequency tendency, the converter
keeps the  frequency and voltage in the on-board power
supply system  stable - 10a  without any need for
action by the crew of the ship after the  converter
has been switched on. 



In this case, the converter has open-loop and
closed-loop  control components, in particular
software-based components,  which react to a voltage
drop or a voltage - 11  rise in the on-board power
supply system by increasing or  decreasing the
frequency, for example by connecting or  disconnecting
generators or loads. The converter in the harbor
power supply can therefore have an advantageous effect
on the  on-board power supply system. It is also
advantageous for the shore connection converter to
have a closed-loop control device which allows
four-quadrant  operation. This allows particularly
advantageous operation of  the harbor power supply. A
wide range of different types of converter may be
used. A PWM  converter is particularly advantageous,
on one side of which  the electricity produced by the
harbor power supply can be  tapped off, with its
voltage and frequency, and whose other  side then
produces the on-board electricity for the ship in
harbor, at the required voltage and frequency. A
converter using intermediate-circuit technology is
furthermore highly advantageous, particularly when it
has a  reactive-current compensating component in the
closed-loop  



control. Two parts which are subject to open-loop and
closed- loop control independently of one another, and
between which  electrical power is transferred, are
provided internally for  this purpose. The invention
and further advantageous refinements of the  invention
according to features of the dependent claims will be
explained in more detail in the following text with
reference  to exemplary embodiments in the figures, in
which: Figure 1 shows a longitudinal section through a
floating  harbor power supply, Figure 2 shows an
outline illustration of a modular system  for supply
to and/or disposal from ships in 11a - harbor, Figure
3 shows the basic design of a modular service barge
assembled with the aid of the system shown in  Figure
2, - 12  Figure 4 shows a first configuration of a
modular service  barge as a floating harbor power
supply, Figure 5 shows a second configuration of a
modular service  barge as a floating harbor power
supply, 



Figure 6 shows a configuration of a modular service
barge  as a tugboat or tug, Figure 7 shows a
configuration of a modular service barge  as a
fresh-water generator, Figure 8 shows a configuration
of a modular service barge  as a gray-water and
black-water disposal means,  Figure 9 shows a floating
harbor power supply with its major electrical
components on board, and Figure 10 shows one
particularly advantageous refinement of  the converter
shown in Figure 9. Figure 1 shows a longitudinal
section through a floating harbor  power supply 1 with
an internal combustion engine 2, a  generator 3 driven
by the internal combustion engine 2, and a  converter
4 for matching the voltage and frequency of the
electricity produced by the generator 3 to the voltage
and  frequency of the on-board power supply system B
of a ship in  harbor. These components are arranged in
or on a floating  device 5, in particular a barge. The
harbor power supply  furthermore includes a tank 6 for
storage of fuel for the  internal combustion engine 2,
an exhaust-gas treatment device 7  for cleaning the
exhaust gases from the internal combustion  engine 2,
a heat coupling device 8 for transmitting heat from  



the exhaust gases of the internal combustion engine 2
to water  and for supplying ships with steam or hot
water, and a device  19 for detection of the voltage,
frequency and phase angle of  the on-board power
supply system B of a ship. By way of  example, the
floating harbor power supply 1 may be propelled  with
the aid of a steerable propeller 23, which can
likewise - 13  be supplied with electricity via the
converter 4 from the  generator 3. Figure 2 shows an
outline illustration of a system 9 for supply  to
and/or disposal from ships in harbor, having a
plurality of  barges 11, each having a floating hull,
which is configured  independently of the task, and
having a plurality of function  modules for different
supply and disposal tasks, which are  configured such
that they can be combined depending on the  supply
and/or disposal task and can be installed on the
floating hull of the barges 11. In this case, the
function modules comprise a group 60 of  electricity
producing modules which, in detail, comprise a
generator module 13 with a diesel generator, and a
fuel cell  module 16 for producing electricity for a
ship, and a generator  module 32 with a diesel
generator for producing electricity for  



a fresh-water producing module 31. The generator
module 13 in  this case advantageously also comprises
a heat coupling device,  as has already been described
above. The function modules furthermore comprise a
group 61 of fuel  modules which, in detail, comprise
two fuel modules 14 for  storage of fuel (for example
LNG, LPG or diesel fuel) for the  generator modules
13, as well as two hydrogen storage modules  17 and an
oxygen storage module 18 for the fuel cell module 16.
Furthermore, the group 61 of fuel modules comprises
two fuel  modules 24 for storage of fuel for a drive
module 22, and a  fuel module 33 for storage of fuel
for the generator module 32.  In addition, the
function modules comprise: - a plurality of gray-water
accommodation modules 15 for  accommodation of gray
water from a ship, - a plurality of fresh-water
producing modules 31, - a plurality of water storage
modules 34 for storage of  fresh water and/or sea
water, - 14  a plurality of black-water accommodation
modules 41 for  accommodation of black water from a
ship, a drive module 22 with a steerable propeller 23
for  propulsion of a barge 11, 



a control station module 21 for presetting the
direction  of movement and speed of a barge 11 driven
by a drive  module 22, - a sludge accommodation module
25, - a cleaning module 42 for cleaning gray-water or
black- water disposal devices on board a ship, a
refuse collection module 43 for collection of refuse
from ships, and for passing this on at a recycling
station. In this case, the system can be used not only
for supply to  and/or disposal from ships in harbor
but, furthermore in  principle, can be used for supply
to and/or disposal from ships  and other facilities in
sounds or close to a shore or coast.  Figure 3 shows a
longitudinal section through the basic design  of a
modular service barge 10 which is assembled with the
aid  of the system 9 shown in Figure 2. The modular
service barge 10  comprises the actual barge 11, that
is to say a floating marine  body with accommodation
spaces for standardized, in particular  containerized,
function modules 12, and one or more such
standardized, in particular containerized, function
modules 12.  Figure 4 shows a configuration of a
modular service barge 10 as  a floating harbor power
supply with the capacity to accommodate  



gray water from a ship in harbor, for subsequent
treatment on  shore. The service barge 10 for this
purpose comprises a  generator module 13, two fuel
modules 14 for storing fuel (for  example LNG, LPG,
diesel fuel) for the generator module 13, and  a
gray-water accommodation module 15. - 15  Figure 5
shows a configuration of a modular service barge 10 as
a floating harbor power supply with fuel cells. For
this  purpose, the service barge 10 comprises a fuel
cell module 16  for electricity production, two
hydrogen storage modules 17 for  storage of hydrogen,
and an oxygen storage module 18 for  storage of
oxygen. Figure 6 shows a configuration of a modular
service barge 10 as  a tugboat or tug. The service
barge 10 for this purpose  comprises a control station
module 21, a drive module 22 for  propulsion of the
barge 10, for example by means of a steerable
propeller 23, two fuel modules 24 for storage of fuel
for the  drive module 22, and a sludge module 25. This
allows a service  barge to be reconfigured as a tug as
required, and to deploy  other service barges in the
harbor to the various destinations.  Figure 7 shows a
configuration of a modular service barge 10 as  a
fresh-water producer with two fresh-water producing
modules  



(sea-water desalination modules) 31, a generator
module 32 for  producing electricity for the
fresh-water producing module 31,  a fuel module 33 for
storage of fuel for the generator module  32, and two
water storage modules 34 for storage of fresh water
that is produced. By way of example, a barge such as
this can  be used as a fresh-water producer on coasts
where there is  little drinking water (for example the
Red Sea, the Persian  Gulf, etc.). The barge can be
towed in clean sea water and can  generate fresh
water, and can output this to appropriately  equipped
tankers (or tank barges in the towed group) in
exchange for fuel, or can in each case be towed back
to the  harbor when the barge sends the "full" signal,
and can output  the water there for example to ships
in harbor. Figure 8 shows a configuration of a modular
service barge 10 as  a gray-water and black-water
disposal means having two black- water accommodation
modules 41 and two gray-water accommodation - 15a
modules 15. The barge accommodates gray water and
black water  from - 16  a ship in harbor, for
subsequent treatment on shore. A  configuration for
sludge transfer with the aid of specific  



modules is likewise feasible. Figure 9 shows a
floating harbor power supply 50 with its major
electrical components on board. in the case of the
modular  service barge illustrated in Figure 4, these
components would  be located in one or more generator
modules 13. There are one  or more diesel generator
sets 51 in the floating harbor power  supply 50, which
individually or jointly feed electricity into  an
electrical power supply system 52 (by way of example,
there  are three diesel generator sets 51 in the case
of the floating  harbor power supply 50 shown in
Figure 9). The electricity in  the electrical power
supply system 52 has a voltage U, a  frequency f and a
phase angle P which are specific to that  electrical
power supply system. However, electricity at a
voltage us, frequency fs and with a phase angle Ps is
required  for the on-board power supply system B or
for an electrical  load in a ship in harbor. The input
side of a converter 53 is  connected to the electrical
power supply system 52, and its  output side is
connected to the on-board power supply system B  or
the load in the ship, and the converter 53 therefore
converts the electricity at the voltage U, frequency f
and  phase angle P of the electrical power supply
system 52 to  electricity at the voltage Us, frequency
fs and phase angle Ps  



of the on-board power supply system B or load in the
ship. Figure 10 shows a particularly suitable
converter 53, to whose  input side the voltage U1 is
applied, while the voltage U2 is  produced on the
other side. The converter, which is illustrated  in
the conventional manner, has an intermediate circuit,
with  both parts of the converter having an
independent regulator.  The voltages and currents can
therefore be set as required for  the schematically
illustrated power semiconductors. The  converter is
annotated 53, while the converter regulators are
annotated 54 and 55. If necessary, the 16a  converter
also has a further closed-loop control capability,
which possibly includes a reactive-current
compensation/regulator characteristic. This additional
- 17  closed-loop converter control is annotated 56
and can be used  for power-factor correction. As
already stated, a person  skilled in the art in the
field of converters will know how  such converters can
be designed from the engineering point of  view. The
converter with known open-loop and closed-loop
control is designed to adjust its open-loop and
closed-loop  control such that it can process on the
input side the output  



current from the generator or generator set, as in the
electrical power supply system 52, while, on the
output side,  producing a stable electrical supply, in
terms of voltage,  frequency and phase angle,
corresponding to the on-board power  supply system
state of a ship in harbor. - 18 - Patent claims 1. A
floating harbor power supply (1) for ships. 2. The
floating harbor power supply (1) as claimed in claim
1, characterized by a barge (11) on or in which all
the  components of a harbor power supply for ships are
arranged. 3. The floating harbor power supply (1) as
claimed in claim 1  or 2, characterized in that the
floating harbor power supply  (1) comprises an
internal combustion engine (2) and a generator  (3),
driven by the internal combustion engine (2), for
producing electricity for the ships. 4. The floating
harbor power supply (1) as claimed in claim  3,
characterized in that the floating harbor power supply
(1)  comprises a heat coupling device (8) for
transmission of heat  from the exhaust gases of the
internal combustion engine to a  fluid, in particular
water, and for supplying ships with the  heated fluid.



5. The floating harbor power supply (1) as claimed in
claim 3  or 4, characterized in that the floating
harbor power supply  (1) comprises a device (7) for
cleaning the exhaust gases of  the internal combustion
engine (2). 6. The floating harbor power supply (1) as
claimed in one of  the preceding claims, characterized
in that the floating harbor  power supply (1)
comprises fuel cells and/or solar cells for  producing
electricity for the ships. 7. The floating harbor
power supply (1) as claimed in one of  the preceding
claims, characterized in that the floating harbor
power supply (1) comprises a converter (4) for
matching the  voltage, frequency and phase angle of
the electricity produced - 18a  to the voltage,
frequency and phase angle of an on-board power  supply
system (B) or of a load on a ship. 19  8. The floating
harbor power supply (1) as claimed in claim  7,
characterized in that the converter (4) is
additionally used  to feed the electrical power that
is produced to an electric  drive motor for propulsion
of the harbor power supply (1). 9. The floating harbor
power supply (1) as claimed in one of  the preceding
claims, characterized in that the floating harbor  



power supply (1) comprises a device (19) for detection
of the  voltage, frequency and phase angle of the ship
on-board power  supply system (B). 10. A system (9)
for supply to and/or disposal from ships in  harbor,
having at least one barge (11) with a floating hull,
which is designed independently of the task, and
having a  plurality of function modules (12) for
different supply and  disposal tasks, which are
configured such that they can be  combined depending
on the supply and/or disposal task and can  be
installed on or in the floating hull of the at least
one  barge (11), wherein the function modules (12)
comprise at least  one electricity producing module
(13, 16) for supplying power  to ships in harbor. 11.
The system (9) as claimed in claim 10, characterized
in  that the electricity producing module (13)
comprises an  internal combustion engine (2) and a
generator (3), driven by  the internal combustion
engine (2), for producing electricity  for the ships.
12. The system (9) as claimed in claim 11,
characterized in  that the system (9) comprises a heat
coupling device (8) for  transmission of heat from the
exhaust gases of the internal  combustion engine to a
fluid, in particular water, and for  



supplying ships with the heated fluid. 13. The system
(9) as claimed in claim 11 or 12, characterized  in
that the electricity producing module (13) comprises a
19a  device (7) for cleaning the exhaust gases of the
internal  combustion engine (2). 20  14. The system
(9) as claimed in one of claims 10 to 13,
characterized in that the electricity producing module
(16)  comprises fuel cells and/or solar cells for
producing  electricity for the ships. 15. The system
(9) as claimed in one of claims 10 to 14,
characterized in that the electricity producing module
(13, 16)  comprises a converter (4) for matching the
voltage, frequency  and phase angle of the electricity
produced to the voltage,  frequency and phase angle of
an on-board power supply system  (B) or of a load on a
ship, wherein the converter (4) is  preferably also
used to feed the electrical current that is  produced
to an electric drive motor for propulsion of the
harbor power supply (1). 16. The system (9) as claimed
in one of claims 10 to 15,  characterized in that the
electricity producing module (13, 16)  



comprises a device (19) for detection of the voltage,
frequency  and phase angle of the ship on-board power
supply system (B).  17. The system (9) as claimed in
one of claims 10 to 16,  characterized in that the
function modules (12) comprise at  least one fuel
module (14) for supplying fuel to the  electricity
producing module (13, 16). 18. The system (9) as
claimed in one of claims 10 to 17,  characterized in
that the function modules (12) comprise at  least one
waste-water accommodation module (15, 41) for
accommodation of gray water and/or black water from a
ship. 19. The system (9) as claimed in one of claims
10 to 18,  characterized in that the function modules
(12) comprise at  least one cleaning module (42) for
cleaning gray-water or  black-water disposal devices
on board a ship. 21  20. The system (9) as claimed in
one of claims 10 to 19,  characterized in that the
function modules (12) comprise at  least one
fresh-water producing module (31). 21. The system (9)
as claimed in one of claims 10 to 20,  characterized
in that the function modules (12) comprise at  least
one water storage module (34) for storage of fresh
water.  22. The system (9) as claimed in one of claims
10 to 21,  



characterized in that the function modules (12)
comprise at  least one drive module (22) for
propulsion of the barge (11),  and a control station
module (21) for presetting the direction  of movement
and the speed of a barge (11) which is driven by  the
drive module (22). 23. The system (9) as claimed in
one of claims 10 to 22,  characterized in that the
function modules (12) have a  transport container
format and/or are in the form of a  transport
container. 


