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(54) System for recovering energy used for raising a load of a draw work

(57) A system (110) for recovering energy used for
raising a load of a draw work is described. The system
comprises an energy transfer unit (120) for supplying en-
ergy to a motor unit (140) for raising the load (150) of the
draw work, wherein the energy transfer unit is connect-

FIG 1

able to the motor unit, and a storage unit (130), wherein
the storage unit is connected to the energy transfer unit
and wherein the storage unit is adapted for storing ener-
gy, which energy is released by the motor unit to the
energy transfer unit, when the load is lowered.
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Description
Field of invention

[0001] The presentinvention relates to the field of draw
works. In particular, the present invention relates to a
system for recovering energy used for raising a load of
a draw work. Further, the present invention relates to a
draw work arrangement comprising such a system.
Moreover, the present invention relates to a drilling rig.
Furthermore, the present invention relates to a method
for recovering energy used for raising a load of a draw
work.

Art Background

[0002] In the field of drilling rigs, draw works may be
used for raising and lowering a load. In an active heave
situation, the draw work has to move the load up and
down for raising and lowering or for compensating wave
movements. For this purpose, power may be transferred
from a drive circuit into the load. If the load is lowered,
power may be transferred back from the load into the
drive circuit. This power may be absorbed for example
by braking resistors. The braking resistors are adapted
to burn off this power. As the system may reach a high
temperature due to the burning off, cooling, for example
with water, may be necessary. The power transferred
back from the load is thus dissipated. There may be a
need for recovering the power transferred back from the
load into the system.

Summary of the Invention

[0003] This need may be met by the subject matter
according to the independent claims. Advantageous em-
bodiments of the present invention are described by the
dependent claims.

[0004] According to a first aspect of the invention there
is provided a system for recovering energy used for rais-
ing a load of a draw work. The system comprises an
energy transfer unit for supplying energy to a motor unit
for raising the load of the draw work, wherein the energy
transfer unit is connectable to the motor unit, and a stor-
age unit, wherein the storage unit is connected to the
energy transfer unitand wherein the storage unitis adapt-
ed for storing energy, which energy is released by the
motor unit to the energy transfer unit, when the load is
lowered.

[0005] Thisaspectoftheinventionisbasedontheidea
that, instead of burning off the energy, which is trans-
ferred back to the system, the energy may be stored and
reused. Energy in this context may be any electric energy
or power.

[0006] The term "energy transfer unit" may refer to a
part of a system being responsible for transferring energy
to one or more motor units. The energy transfer unit may
be coupled to any external energy source like a voltage
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source, current source, generator or the like. The energy
transfer unit may be adapted to operate in both directions,
from the storage unit to the motor unit and from the motor
unitto the storage unit. The energy transfer unit may work
as an electric motor drive unit and as an energy recover
unit.

[0007] The term "motor unit" may refer to a part of a
system, which is responsible for raising and lowering a
load. The motor unit may be used for raising and lowering
the load due to a movement of a drill, for example, or due
to compensation of wave movements. The energy trans-
fer unit may be coupled to one or more motor units,
wherein each motor unit may be coupled to different parts
of the system, for example to a load.

[0008] A motor unit may be any kind of engine, for ex-
ample an AC or DC engine. When the load has to be
raised, the motor unit may need a certain first amount of
energy. When the load is lowered, a certain second
amount of energy may be released. This second amount
of energy may be braking energy. The motor unit may
be adapted to transfer the released energy back to the
energy transfer unit. The energy transfer unit may then
supply this energy to the storage unit, in which storage
unit the released energy may be stored. The storage unit
may work as an electric motor drive unitand as an energy
recover unit.

[0009] The storage unit and the energy transfer unit
may be coupled for example via a controller area network
(CAN) bus system, which may be commonly used.
[0010] According to a further embodiment of the inven-
tion, the storage unit is adapted for supplying the stored
energy back to the energy transfer unit for reusing the
stored energy.

[0011] In a next cycle, for example during the next
wave, the stored energy may be transferred back to the
energy transfer unit. In this case, the energy transfer unit
may need no further energy from an external energy
source. If the stored energy is not sufficient for operating
the motor unit, the energy transfer unit may further be
adapted for receiving, in addition to the stored energy,
energy from an external energy source.

[0012] According to a further embodiment of the inven-
tion, the storage unit comprises a capacitor.

[0013] The storage unit may be a capacitor bank. The
capacitor may be charged in case of lowering the load
and discharged in the next cycle, when the load is raised
again. The term "cycle" may refer for example to a repet-
itive movement of the draw work to compensate the wave
movements. One cycle may be for instance from one
wave top to the next.

[0014] According to a further embodiment of the inven-
tion, the storage unit comprises a battery.

[0015] The storage unit may comprise in addition to
the capacitor a battery. The battery may also replace the
capacitor. The battery may be any kind of common bat-
tery which is suitable for storing energy when energy is
released in the system.

[0016] According to a further embodiment of the inven-
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tion, the system further comprises a resistor unit for ab-
sorbing excessive energy being released when the load
is lowered.

[0017] If the amount of the released power is too high
to be consumed completely by the capacitor or if the ca-
pacity of the capacitor is exceeded, the excessive power/
energy may be absorbed or burned off in an additional
resistor unit. The resistor unit may also be connected to
the energy transfer unit.

[0018] According to a further embodiment of the inven-
tion, the storage unit is connected to a DC/DC converter
of the energy transfer unit being adapted to work as a
step up/step down converter.

[0019] Asthe voltage in the storage unitincreases dur-
ing charging the storage unit or storing the energy, it may
be desirable to couple the storage unit via a DC/DC con-
verter to the energy transfer unit. The DC/DC converter
may be adapted to operate bidirectional. To be able to
process the increasing voltage within the capacitor, the
DC/DC converter may be configured as a step up/step
down converter.

[0020] According to afurther embodiment of the inven-
tion, the energy transfer unit is adapted for supplying en-
ergy supplied by the storage unit to further parts of the
system for reusing the stored energy.

[0021] If the storage unit stores more energy than
needed by the motor unit within the next cycle, the energy
transfer unit may supply also further parts of the overall
system with the remaining energy.

[0022] According to a further aspect of the invention,
there is provided a draw work arrangement, the draw
work arrangement comprising a load to be raised and
lowered, a motor unit for raising the load, and a system
having the above mentioned features.

[0023] The term "draw work arrangement" may refer
to a primary hoisting machinery that is a component of a
rotary drilling rig. Its main function may be to provide a
means of raising and lowering traveling blocks.

[0024] According to a further embodiment of the inven-
tion, the draw work arrangement is adapted for moving
a drill, in particular a drill of a drilling rig.

[0025] The draw work may be part of a drilling rig or
vessel with thruster or propulsion.

[0026] According to afurther embodiment of the inven-
tion, the draw work arrangement is adapted for moving
a compensation weight, in particular for compensating
wave movements of a drilling rig.

[0027] Theload may be a compensation weight, which
may be used in combination with thrusters or propulsions
for compensating movements of drill ships or drilling rigs
based on wave movements.

[0028] According to a further aspect of the invention,
a drilling rig is provided, which comprises a draw work
arrangement having the above mentioned features.
[0029] According to a further aspect of the invention,
a method for recovering energy used for raising a load
of a draw work is provided, the method comprising sup-
plying energy to a motor unit by an energy transfer unit
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for raising the load of the draw work, wherein the energy
transfer unit is connectable to the motor unit, lowering
the load, and storing energy by a storage unit, wherein
the storage unit is connected to the energy transfer unit,
which energy is released by the motor unit to the energy
transfer unit, when the load is lowered.

[0030] It has to be noted that embodiments of the in-
vention have been described with reference to different
subject matters. In particular, some embodiments have
been described with reference to method type claims
whereas other embodiments have been described with
reference to apparatus type claims. However, a person
skilled in the art will gather from the above and the fol-
lowing description that, unless other notified, in addition
to any combination of features belonging to one type of
subject matter also any combination between features
relating to different subject matters, in particular between
features of the method type claims and features of the
apparatus type claims is considered as to be disclosed
with this document.

[0031] The aspects defined above and further aspects
of the present invention are apparent from the examples
of embodiment to be described hereinafter and are ex-
plained with reference to the examples of embodiment.
The invention will be described in more detail hereinafter
with reference to examples of embodiment but to which
the invention is not limited.

Brief Description of the Drawing

[0032]

Figure 1 shows a system for recovering energy ac-
cording to an embodiment of the invention.

Figure 2 shows a system for recovering energy ac-
cording to a further embodiment of the invention us-

able in a draw work arrangement.

Figure 3 shows a system for dissipating energy us-
able in a draw work arrangement.

Detailed Description

[0033] The illustration in the drawing is schematically.
It is noted that in different figures, similar or identical el-
ements are provided with the same reference signs or
with reference signs, which are different from the corre-
sponding reference signs only within the first digit.
[0034] Figure 1 shows a system 110 for recovering en-
ergy according to an embodiment of the invention. The
system 110 may be part of an overall system 100, which
may be for example a draw work arrangement.

[0035] The system 110 for recovering energy used for
raising a load 150 of a draw work comprises an energy
transfer unit 120 for supplying energy to a motor unit 140.
The motor unit may raise the load of the draw work. The
energy transfer unit is connectable to the motor unit.
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[0036] When the load is lowered again, energy may
be released. The system 110 comprises therefore a stor-
age unit 130. The storage unitis connected to the energy
transfer unit. The storage unit is adapted for storing en-
ergy, which energy is released, when the load is lowered.
[0037] The load may refer to the electrical load of the
draw work machine, which is dependent on the mechan-
ical load of the system, for example used for hoisting a
drill string.

[0038] The draw work may be used for moving a drill,
for example of a drill ship. When the drill is connected to
a shore and waves are moving the drill ship or drilling rig
up and down, the draw work may compensate this move-
ment. The energy recovery unit may be used in both cas-
es. The benefit of using the energy recovery system may
be biggest when the draw work has to compensate the
wave movements.

[0039] The system 110 may also be seen as an electric
drive with an energy recovery system, as both units, the
energy transfer unit 120 and the storage unit 130, are
electric motor drive and energy recovery units.

[0040] Furtherfeatures of the energy recovery system
are described with the reference to Figure 2.

[0041] Figure 2 shows a system 120 for recovering en-
ergy according to a further embodiment of the invention
usable in a draw work arrangement 200.

[0042] The system 120 comprises an energy transfer
unit 120 and a storage unit 130. The energy transfer unit
comprises one or more parts 122, each of which consist
of a DC/AC converter coupled to a switch. The switch is
coupled to a DC bus system 160. The DC/AC converter
is coupled to one or more motor units 140, which may be
AC motors.

[0043] The storage unit 130 is also coupled to the DC
bus system. The storage unit comprises a capacitor 131
for storing energy, which is released, when a load cou-
pled to one or more of the motor units is lowered. The
capacitor is coupled to the DC bus system via a DC/DC
converter 121. The draw work arrangement 200 may also
comprise more than one storage unit.

[0044] The system comprises further a resistor unit
132, which may be part of the energy transfer unit or the
storage unit or may be an individual part of the system.
The resistor unit may be used for burning off excessive
energy, which may not be stored in the storage unit. The
resistor unit 132 is coupled to the DC bus system via a
DC/DC converter 123 which is adapted to work as a
switch, i.e. unidirectional.

[0045] An AFE unit 151 may be coupled to the DC bus
system. The AFE (active front end) inverter unit may be
coupled to an external source 152. Via the AFE unit, ex-
cessive energy may be retransferred into further parts of
the system.

[0046] In an active heave situation of the system, for
example when the draw work has to move the load up
and down to compensate the wave movement, power is
transferred into the energy transfer unit, for example into
the parts 122 of the energy transfer units, also called
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drive units, and some seconds later back again. The pow-
er changes in time as a nearby sine function with a period
time of approximately 12 seconds, for example. The en-
ergy transferred from the load back to the drive units has
to be burned off in one or more braking resistors. This
may be seen in Figure 3 showing a conventional system
300 for dissipating energy usable in a draw work arrange-
ment. In this figure, the braking resistors 132 are coupled
to the DC bus system via DC/DC converters 121, which
are working only as unidirectional switches. To burn the
released energy off, big cooled braking resistors are used
to dissipate the energy.

[0047] Instead of burning off the energy, the energy
may be recovered, for example by using bidirectional rec-
tifiers. This may be used in an equipment, where there
is a cable connection to shore, for example a container
crane. However, the isolated electrical system on board
of a vessel may not be able to use this energy and the
stability of the generators might be reduced.

[0048] According to embodiments of the invention, a
storage unit, for example capacitors, may be used in com-
bination with some power electronic to store the energy
in one half cycle instead of being dissipated in a resistor
and be brought back to the system in the next cycle. The
storage unit may be connected to the DC part of the in-
verter, at the same place as the braking resistors are
connected in the conventional system of Figure 3.
[0049] With the system according to embodiments of
the invention, a more stable power consumption from
generators may be achieved, which is desirable as a
change in power is always a risk of trip of generators.
Further, abrasion of the generators may be reduced.
[0050] The braking resistors of the conventional sys-
tem are consuming big amount of cooling water due to
the huge amount of heat to get rid of. This may be avoided
with embodiments of the invention. Further, needed in-
frastructure, energy consumption and emissions may be
reduced.

[0051] It should be noted that the term "comprising"
does not exclude other elements or steps and the use of
articles "a" or "an" does not exclude a plurality. Also el-
ements described in association with different embodi-
ments may be combined. It should also be noted that
reference signs in the claims should not be construed as
limiting the scope of the claims.

Claims

1. Asystem (110) for recovering energy used for raising
a load of a draw work, the system comprising
an energy transfer unit (120) for supplying energy to
a motor unit (140) for raising the load (150) of the
draw work, wherein the energy transfer unit is con-
nectable to the motor unit, and
a storage unit (130), wherein the storage unit is con-
nected to the energy transfer unit and wherein the
storage unit is adapted for storing energy, which en-
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ergy is released by the motor unit to the energy trans-
fer unit, when the load is lowered.

The system (110) as set forth in claim 1, wherein the
storage unit (130) is adapted for supplying the stored
energy back to the energy transfer unit (120) for re-
using the stored energy.

The system (110) as set forth in one of the preceding
claims, wherein the storage unit (130) comprises a
capacitor (131).

The system (110) as set forth in one of the preceding
claims, wherein the storage unit (131) comprises a
battery.

The system (110) as set forth in one of the preceding
claims, wherein the system further comprises a re-
sistor unit (132) for absorbing excessive energy be-
ing released when the load (150) is lowered.

The system (110) as set forth in one of the preceding
claims, wherein the storage unit (130) is connected
to a DC/DC converter (121) of the energy transfer
unit (120) being adapted to work as a step up/step
down converter.

The system (110) as set forth in one of the preceding
claims, wherein the energy transfer unit (120) is
adapted for supplying energy supplied by the storage
unit (130) to further parts of the system for reusing
the stored energy.

A draw work arrangement (100), comprising
a load (150) to be raised and lowered,

a motor unit (140) for raising the load, and
a system (110) as set forth in claims 1 to 7.

The draw work arrangement (100) as set forth in
claim 8,

wherein the draw work arrangement is adapted for
moving a drill, in particular a drill of a drilling rig.

The draw work arrangement (100) as set forth in one
of the claims 8 and 9, wherein the draw work ar-
rangement is adapted for moving a compensation
weight, in particular for compensating wave move-
ments of a drilling rig.

A drilling rig comprising a draw work arrangement
(100) as set forth in claims 8 to 10.

A method for recovering energy used for raising a
load of a draw work, the method comprising
supplying energy to a motor unit by an energy trans-
fer unit for raising the load of the draw work, wherein
the energy transfer unit is connectable to the motor
unit,
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lowering the load, and

storing energy by a storage unit, wherein the storage
unit is connected to the energy transfer unit, which
energy is released by the motor unit to the energy
transfer unit, when the load is lowered.

Amended claims in accordance with Rule 137(2)
EPC.

1. A draw work arrangement (100) being part of a
drilling rig or vessel, the draw work arrangement
comprising

a load (150) to be raised and lowered,

a motor unit (140) for raising the load, and

a system (110) for recovering energy used for
raising the load of the draw work,

wherein the system comprises

an energy transfer unit (120) for supplying en-
ergy to a motor unit (140) for raising the load
(150) of the draw work, wherein the energy
transfer unitis connectable to the motor unit, and
a storage unit (130), wherein the storage unit is
connected to the energy transfer unitand where-
in the storage unit is adapted for storing energy,
which energy is released by the motor unit to
the energy transfer unit, when the load is low-
ered,

wherein the storage unit (130) comprises a ca-
pacitor (131) and/or a battery.

2. The draw work arrangement (100) as set forth in
claim 1, wherein the storage unit (130) is adapted
for supplying the stored energy back to the energy
transfer unit (120) for reusing the stored energy.

3. The draw work arrangement (100) as set forth in
one of the preceding claims, wherein the system fur-
ther comprises a resistor unit (132) for absorbing ex-
cessive energy being released when the load (150)
is lowered.

4. The draw work arrangement (100) as set forth in
one of the preceding claims, wherein the storage unit
(130) is connected to a DC/DC converter (121) of
the energy transfer unit (120) being adapted to work
as a step up/step down converter.

5. The draw work arrangement (100) as set forth in
one of the preceding claims, wherein the energy
transfer unit (120) is adapted for supplying energy
supplied by the storage unit (130) to further parts of
the system for reusing the stored energy.

6. The draw work arrangement (100) as set forth in
claim 8,
wherein the draw work arrangement is adapted for
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moving a drill, in particular a drill of a drilling rig.

7. The draw work arrangement (100) as set forth in
one of the preceding claims, wherein the draw work
arrangement is adapted for moving a compensation
weight, in particular for compensating wave move-
ments of a drilling rig.

8. A drilling rig comprising a draw work arrangement
(100) as set forth in one of the preceding claims.

9. A method for recovering energy used for raising
a load of a draw work arrangement (100) being part
of a drilling rig or vessel, the draw work arrangement
comprising a load (150) to be raised and lowered, a
motor unit (140) for raising the load, and a system
(110) for recovering energy used for raising the load
of the draw work,

the method comprising

supplying energy to a motor unit by an energy trans-
fer unit for raising the load of the draw work, wherein
the energy transfer unit is connectable to the motor
unit,

lowering the load, and

storing energy by a storage unit, wherein the storage
unit is connected to the energy transfer unit, which
energy is released by the motor unit to the energy
transfer unit, when the load is lowered,

wherein the storage unit (130) comprises a capacitor
(131) and/or a battery.
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