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Power and Signal Distribution System

The present invention relates to a power and signal distribution system comprising a
plurality of converter and control units which are particularly arranged in areas difficult to
access, for instance on the seabed. At least one control unit is connected to at least one
converter unit for transmitting power and data/signals. The converter unit is connected to
a remote monitoring and supplying device via at least one cable connection. Each of the
control units has assigned thereto on site at least one production tree for crude oil or
natural gas with corresponding means. Such means are for instance gate valves,

chokes, actuators, or the like.

The corresponding monitoring and supplying device is normally arranged onshore or
above sea level. This device transmits power and signals or data via the corresponding
cable connection to the converter unit. The power is here adapted as a rule, particularly
with respect to voltage and power supply for each of the control units. Such a conversion
includes, for instance, a transformation of the voltage to other values and/or to other

kinds of voltage.

The corresponding control unit is connected to the converter unit also for the
transmission of power and data/signals. Known are such power and signal distribution

systems from practice where only one respective control unit is assigned to a converter

“unit and connected thereto accordingly.

Likewise, one production tree can also only be fed and monitored by the corresponding

control unit.
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The present invention improves such a power and signal distribution system such that
also several production places can be fed at a large distance in a simple constructional

way and without any major modifications of formerly used units.
The advantages are achieved by the features of patent claim 1, for example.

According to the invention a plurality of control units are connected to a converter unit
each for transmitting power and data/signals. Likewise, several production apparatuses
can also be fed and controlled through only one converter unit via the corresponding

control units.

The corresponding converter unit comprises at least one data separation device by
which the data received via the cable connection can be separated from the power
supplied for the respective control units. At the same time the voltage is converted by the
voltage converter of the converter unit and the converted voltage is then transmitted to
each of the control units together with the data/signals assigned to each control unit.

This considerably reduces the whole installation efforts, and the adaptation of already
known control and converter units is refatively easy for connecting a piurality of control

units with one converter unit only.

In a first advantageous assembly, the control units may be connected one after the other
relative to the converter unit for the supply of power and via a data bus connection for
communication. The corresponding connection devices are here looped through from
one control unit to the other one at least up to the last control unit of said chain.

Itis here possible that, both in the cable connection to the converter unit and in the
connections from said unit to the individual control units, power supply and data bus

connection are integrated in one cable.
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In particuiar, each control unit is addressable via the corresponding data bus connection,
and groupwise addressing is also feasible if for instance like data or signals are

transmitted to the group of control units.

To be able to address the control units individually, they comprise corresponding
addresses. These addresses can be fixedly predetermined or also distributed

dynamically in the system.

To be able to bridge a corresponding distance relative to the monitoring and supplying
device, a voltage supply with a few kV is carried out. In this instance the voltage supply
may e.g. amount up to 10 kV. This permits lengths for the corresponding cable

connection of several hundred kilometers.

- The individual control units and the devices connected to said units on the corresponding
production apparatus require lower voltages, and these are produced by the
corresponding voltage converter of the converter unit and normally amount to a few 100

V and e.g. particularly to about 300 V.

The corresponding data bus connection can be configured in various ways, a field bus,
such as a Can bus, being one example. Such a Can bus serves in line structure to feed
a plurality of successively arranged control units. The maximum number of participants,
i.e. the number of the corresponding control units, depends on the corresponding
addressability of the field bus. In one example, 128 addresses are for instance
addressable by means of a Can bus. About 30 to 40 addresses are normally addressed
per control unit, so that in the corresponding line structure at least three control units can

be operated.

The distance between the various control units may amount to several kilometers, the
corresponding distance depending on the data amount to be transmitted. If the data
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amount to be transmitted is a few kbits, this will e.g. result in distances up to five or more

kilometers, whereas with larger data amounts smaller distances are feasible.

Since failure of a corresponding control unit entails high costs for the operator of the
corresponding power and signal distribution system, at least the control units are
redundantly arranged in at least two groups. This may also be applicable to the converter

unit.

Itis here possible that two groups of control units are each time connected to a converter

unit or also each group to a converter unit, wherein one converter unit and one group is

active at a time.

In particular, the cable connection from the monitoring and supplying device to each
converter unit may be a coaxial cable connection. This includes the power connection

and data/signal connection accordingly.

Itis also possible that the corresponding control units are not connected one after the
other, but that they are connected in paraliel with the corresponding converter unit.

Combinations of parallel and seral arrangements are also possible.

To be able to distribute the data and signals accordingly in a paraliel arrangement of the
control units, it is of advantage if every converter unit comprises a router for the
distribution of the data/signals to the respective control units. The connection between
-converter unit and control unit can further be established via a corresponding data bus

| connection, such as field bus, or the like.

Thanks to the distribution by means of the router, a correspondingly greater number of
.control units are connectable, for instance 8, 9, 10, or even more. The router may be

configured as a so-called backbone or also software router.
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It is also possible to build up the cable connection separately from a number of power
cable connections and signal cable connections. The individual cable connections may

here for instance be configured as a coaxial cable.

The signal cable connection may e.g. be a fiber cable for transmitting a large volume of

data; corresponding fibers may here be formed from glass or plastics.

If the corresponding data are transmitted via such a fiber cable, it is of advantage if a
fiber optic modem is assigned to the router. This modem converts the optically
transmitted data into corresponding electrical signals, which can then be distributed by

the router among the various control units.

itis also possible that power is not directly supplied by the monitoring and supplying
device, but that e.g. a voltage supply device is used that is already présent on site. To
this end the converter unit may comprise a power-feeding device for such an additional

voltage supply.

To be able to adjust the power or energy transmitted to the various control units in an
appropriate manner and to avoid overloading by the power supply of the converter unit at

~ the same time, said converter might comprise a power controller.

Furthermore, it may be of advantage if an EMC, electromagnetic compatibility module is
assigned to router, modem and/or power controller. Such a module prevents
overvoltages or undervoltages that might possibly destroy the partly sensitive electrical

means in the converter unit or also the subsequent control units.

Furthermore, it is possible that the corresponding fiber cable is composed of a plurality of
single fiber cables, so that for instance several single fiber cables are guided through a
.corresponding data or signal cable, so that it is for instance possible to feed a number of
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control units that is ten times greater. This applies by analogy to the power supply as

well.

To be able to transmit corresponding power and data/signals to the converter unit
separately in such a cable connection, the cable connection may comprise a cable
converter with individual connectors for every single fiber cable and every power cable

connection.

To compensate for the failure of one or more cables of such type in a simple way, at least
some substitute single fiber cables or also substitute power cables may be provided in

the cable connection.

The invention will now be explained in more detail with reference to the figures attached

in the drawing, of which:

Fig. 1 is a view of a power and signal distribution system according to a first
embodiment of the invention with a converter unit and three control units arranged
one after the other;

Fig. 2 is a view by analogy with Fig. 1 with eight control units arranged in parallel;

Fig. 3 is a view by analogy with Fig. 2 with two separate feed lines leading to the

converter unit;

Fig. 4 is a view by analogy with Fig. 2 with an additional feeding device for a converter

unit;
Fig. 5 is a view of a cable connection with cable connector;

Fig. 6 is a lateral top view on the cable connector; and
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Fig. 7 is a section taken along line Vii-VIl of Fig. 5.

Fig. 1 shows three control units 3, 4 and 5 arranged one after the other in series, which
are connected via a cable connection 17 to one another and to a converter unit 2. The
converter unit 2 is arranged in an area difficult to access, for instance on the seabed. itis
for example connected via a coaxial cable 12 to a monitoring and supplying device 11
that is e.g. arranged on the seabed together with a converter unit 2. The distance to be
covered via the cable connection 12 may amount up to several 100 kilometers. For the
power supply of the converter unit 2 there is a voltage supply with a few 1000 V d.c.
voltage. This d.c. voltage supply is transformed by a voltage converter 14 arranged in the
converter unit 2 into supply voltages suited for the corresponding control units 3, 4 and 5,
for instance d.c. voltages in the order of a few 100 V, particularly about 300 V.

At the same time, the corresponding data or signals are picked up in the converter unit 2
by means of a corresponding data separation device 13 and transmitted via the cable 17
to the downstream control units 3, 4, and 5. The corresponding data or signals are
selectively assigned to the corresponding control unit, a data bus connection, such as a
field bus and particularly a CAN bus 16, being used for transmitting the data or signals.
As arule, up to 128 addresses can be addressed via this field or CAN bus 186, so that up
to three or four control unit's can be addressed via a converter unit in the case of 30 to 40
addresses per control unit 3, 4, and 5. The distance between control unit 3 and converter
unit 2 and also the distance of the further control units 4 and 5 depends on the data
transmission rate used by means of the field or CAN bus. At low data transmission rates
correspondingly large line lengths are possible, whereas these are smaller at higher data

transmission rates.

Itis also possible to transmit specific data or signals to al control units 3, 4, 5, if these

serve, for instance, the group control of said control units.
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Fig. 2 shows a further embodiment of a power and signal distribution system 1 according
to the invention. In this system, eight control units 3 to 10 are connected in parallel with a
converter unit 2. The connection between control units and converter unit is established
by analogy with Fig. 1, with a corresponding connection being provided between each
control unit 3 to 10 and the converter unit 2 in the form of a cable 17, in particular, for

voltage and signal supply.

To be able to distribute the corresponding signals and/or data in the embodiment
according to Fig. 2, the converter unit 2 comprises a so-called router 18. Said router
substantially forms some kind of distributing device which forwards incoming data or
signals to specific target networks, or in the present case to control units, this process
being called routing. Moreover, the cable connection 12 in Fig. 2 is built up by analogy
with Fig. 1 and the values regarding voitage, distance, or the like, are also like those of

Fig. 1.

It should additionally be noted that like parts are provided in all figures with like reference
numerals and are explained in more detail only in part in connection with one figure.

Fig. 3 shows a further embodiment of a power and signal distribution system 1 of the
invention. This system differs from the system according to Fig. 2, particularly in the way
how the data or signals are forwarded. In Fig. 3, a separate cable connection 20 is
provided for signal transmission, said cable connection 20 together with the power cable
connection 19 forming the corresponding cable connection 12 to the monitoring and
supplying device 1. The signal cable connection 20 is designed as a fiber cable 21, see
also Fig. 5. The values for voltage, distance, or the like, correspond again to those of

Figs. 1 and 2.

In Fig. 3, the corresponding control units 3 to 10 are not shown for the sake of simplicity.
It should additionally be noted that corresponding fiber cables 21 may be braided with
power cable connection 19 to form the cable connection 12, wherein for instance ten
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power cables 19 and a corresponding number of ten signal cable connections 20 may be
provided. The number of control units 3 to 10 which can be fed by a converter unit 2 is
substantially only determined by the capacity of the converter unit, so that for example,
eight, nine, ten or more control units can be supplied by only one converter unit 2 with

energy/power and data/signals.

Far instance, to explore an oil field with a number of converter units that is as smalf as
possible, such a converter unit may be arranged approximately in the center of the oil
field, the corresponding monitoring and supplying devices 11 being possibly arranged
several 100 kilometers away from said place. In star-shaped configuration with the
converter unit 2 the corresponding control units 3 to 10 can then be arranged relative to
the converter unit and distributed over the oit field for exploring substantially the whole oil

field.

In the former described embodiments the power supply has also been carried out via

cable connection 12.

In the embodiment according to Fig. 4, only the data/signal transmission is essentially
carried out from the side of the monitoring and supplying device 11 (see fiber cable 21)
whereas a separate voltage supply device 24 is used for voltage supply. This separate
voltage supply device 24 may aiready be used on site for instance to feed other devices
such as pumps or the like. If this separate voltage supply device 24 is adequately
designed for the supply of the corresponding components, it can alsc be used for the
additional supply of the converter unit 2. The remaining connections between converter
unit 2 and controt units 3 to 10 are again by analogy particularly with Figs. 2 and 3. It
should here also be noted that it is also possible to replace one of the controtl units 3 to
10 according to Fig. 2, or also a plurality of said control units, by a group of control units
that are arranged one after the other according to Fig. 1.
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In the embodiment shown in Fig. 4, attention must be paid that due to the design of the
corresponding separate voltage supply device 24 and the supply of other components,
for instance in the oil field, additional safety measures have to be taken for the power and
signal distribution system 1 according to the invention. These safety measures refer, for
instance, to the arrangement of a power controller 31 in or on the converter unit 2. This
power controller monitors the voliage transmitted to the converter unit 2 via power
feeding 23 from the separate voltage supply device 24 and controls the voltage to

assume values needed by the converter unit 2.

Furthermore, to prevent possible damage by overvoltages or undervoltages, an EMC
module 26 may additionally be assigned to the converter unit 2. Such a module serves

here to suppress power-induced failures.

In the embodiments shown in Figs. 3 and 4, attention must further be paid that, apart
from a router 18, the converter unit 2 comprises a fiber optic modem 22. Said modem
serves to convert the data or signals transmitted via the comresponding fiber cable 21 into
electrical data or signals and to transmit them (see also the observation regarding Fig. 1)
via a cable and a corresponding field bus to the connected control units 3 to 10.

Fig. 5is an enlarged view of a comesponding cable connection 12 with a fiber cable 21
as a signal cable connection 20. A corresponding cable connector 28 is arranged at the
end of the cable connection 12 assigned to the converter unit 2. The various fiber cables
21 and thus afso power cable connections 19 are connectable by said connector also

below sea level to a coresponding piug of the converter unit 2.

A corresponding side view of the cable connector 28 from the right side in Fig. 5 is shown
in Fig. 6. To be more specific, ten power cable connections 19 and thus ten signal cable
connections 20 in the form of fiber cables 21 and the associated connectors,
respectively, can be seen in said figure. These are connected with a corresponding

- mating connector to the converter unit 2.
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Fig. 7 shows a section taken along line VII-VIl of Fig. 5. As can be seen, a total of twelve
power cable/signal cable connections 19, 20 are provided, said structure being also
analogously applicable to a fiber cable 21, see Figs. 3 and 4, on condition that according

to Fig. 4 no voltage supply takes place through the corresponding cable connection 12.

According to Fig. 7, however, a voltage and signal transmission takes place through
each of the individual cables shown in sectional view because the corresponding power
cable connections 19 and signal cable connections 20 are combined to form said
individual cables. Ten of said individual cables are used for corresponding control units 3
to 10 while two of said individual cables are configured as substitute lines 29. In the
absence of any voltage supply, see Fig. 4, the corresponding individual cables only

comprise signal cable connections in the form of fiber cables 21.

The ends of the individual cables according to Fig. 7 are then separated with respect to
voltage supply and signals (see Fig. 6) so that ten individual connectors for signals and

ten individual connectors for voltage are present.

Fig. 7 shows such an individual cable 27 on an enlarged scale, comprising nine fibers 30

and being designed as a coaxial cable that simultaneously serves the transmission of the

corresponding voltage.

Hence, it is possible according to the invention to feed several production apparatuses or
production trees by taking minimal efforts only by way of one converter unit 2, and a
‘corresponding control unit 3 to 10 is assigned to every production apparatus as a rule.
Especially the saving aspect with respect to cable connections that are no longer needed
is important according to the invention, and it is particularly possible to control and
regulate each of the production trees in real time on site, and safety monitoring can be
realized through the exchange of corresponding data. This is also accomplished with a
minimal number of units; see e.g. a converter unit 2 connected to eight control units. The
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corresponding control unit serves on site in the production apparatus for distributing

power and the corresponding control data or signals.

While the invention may be susceptible to various modifications and alternative forms,
specific embodiments have been shown by way of example in the drawings and have
been described in detail herein. However, it should be understood that the invention is
not intended to be limited to the particular forms disclosed. The invention is to cover all
modifications, equivalents, and alternatives falling within the spirit and scope of the
invention as defined by the following appended claims. Additionally, usage of the term
“present invention” or “invention” generally refers to exemplary embodiments of the
claimed invention and, as such, subsequent descriptors are not necessarily requirements

for every embodiment encompassed by the ¢laims of this application.
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Claims

1. A power and signal distribution system (1) comprising a plurality of converter and
controf units (2, 3) which are particularly arranged in areas difficult to access, for instance
on the seabed, at least one control unit (3 to 10) being connected to at least one
converter unit (2) for transmitting power and signals and said converter unit (2) being
connected to a remote monitoring and supplying device (11) via at least one cable
connection (12), each control unit {3 to 10) having assigned thereto on site at least one
production tree for crude oil or natural gas with corresponding means, such as gate

valves, chokes, actuators, etc.
characterized in

that a plurality of control units (3, 10) are connected to a converter unit (2), each for
transmitting power and signals or data, which converter unit (2) comprises at least a data
separation means (13} and a voltage converter (14), with converted voltage of each
voltagé unit (3 to 10) being transmittable together with data/signals assigned to the

respective control unit (3 to 10).

2. The power and signal distribution system according to claim 1, characterized in
that the control units (3, 4, 5) are arranged one after the other relative to the converter
unit (2) for power supply and are connected via a data bus connection (15) for

© communication.

3. The power and signal distribution system according to claim 1 or 2, characterized

in that power supply and data bus connection (15) are integrated into a cable.

4, The power and signal distribution system according to any one of the preceding
claims, characterized in that the control units (3 to 10) are addressable, particularly

individually, via the data bus connection (15).
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5. The power and signal distribution system according to any one of the preceding
claims, characterized in that a voltage conversion of a few kV to a few 100 V with the

voltage converter {14) takes place.

6. The power and signal distribution system according to any one of the preceding
claims, characterized in that the data bus connection (15) is a field bus (16) particularly

a Can bus.

7. The power and signal distribution system according to any one of the preceding
claims, characterized in that the distance between the units (2 to 10) amounts up to a

few kilometers, depending on the data transmission amount to each unit.

8. The power and signal distribution system according to any one of the preceding
claims, characterized in that the units (2 to 10) are redundantly arranged in at least two

groups.

9. The power and signal distribution system according to any one of the preceding
claims, characterized in that the cable connection (12) between monitoring and

supplying device (11} and each converter unit (2) is a coaxial cable.

10.  The power and signal distribution system according to any one of the preceding
-claims, characterized in that a plurality of control units (3 to 10} are connected in parallel

with a converter unit (2).

11.  The power and signal distribution system according to any one of the preceding
claims, characterized in that the converter unit (2) comprises a router (18) for

distributing the data/signals to the respective control units (3 to 10).
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12.  The power and signal distribution system according to any one of the preceding
claims, characterized in that the cable connection (12) comprises a piurality of power

cable connections (19) and signal cable connections (20).

13.  The power and signal distribution system according to any one of the preceding
claims, characterized in that the signal cable connection (20) is a fiber cable (21).

14.  The power and signal distribution system according to any one of the preceding

claims, characterized in that a fiber optic modem (22) is assigned to the router (18).

15.  The power and signal distribution system according to any one of the preceding
claims, characterized in that the converter unit (2) comprises a power feeding device

(23) for additional voltage supply (24).

16.  The power and signal distribution system according to any one of the preceding
claims, characterized in that the converter unit (2) comprises a power controller (25).

17.  The power and signal distribution system according to any one of the preceding
claims, characterized in that an EMC module (26) is assigned to router (18), modem

(22) and/or power controller (25).

18.  The power and signal distribution system according to any one of the preceding
claims, characterized in that the fiber cable (21) comprises a plurality of single fiber

cables (27).

19.  The power and signal distribution system according to any one of the preceding
claims, characterized in that the cable connection (12) comprises a cable connector
(28) with separate individual connectors for each single fiber cable and each power cable

connection.
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20.  The power and signal distribution system according to any one of the preceding
claims, characterized in that at least one substitute single fiber cable is provided in the
cable connection {12).



