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DESCRIPTION

Field of the invention

[0001] The present invention relates to a drilling tool for drilling openings in a cement ballast
tank of an oil rig in order to gain access to an internal space in the ballast tank. Also, the
present invention relates to a downhole system.

Background art

[0002] Some oil rigs are mounted on ballast tanks, and when such oil rigs are abandoned, the
content of theses tanks needs to be examined before they can be sealed off. Due to the jack
up structure or similar structure of the oil rig, it can be very difficult to gain access to the top of
the ballast tank as the space may be very limited.

[0003] A drilling tool is disclosed as an example in GB2496907

Summary of the invention

[0004] It is an object of the present invention to wholly or partly overcome the above
disadvantages and drawbacks of the prior art. More specifically, it is an object to provide a
downhole tool capable of providing access to ballast tanks from the top of the tanks.

[0005] The above objects, together with numerous other objects, advantages and features,
which will become evident from the below description, are accomplished by a solution in
accordance with the present invention by a drilling tool for drilling openings in a cement ballast
tank of an oil rig in order to gain access to an internal space in the ballast tank, the drilling tool
comprising:

* an electrical motor driving a first shaft,

¢ a pump driven by the motor for pumping well fluid in through an inlet and out through an
outlet,

e a gear driven by the first shaft extending through the pump for reducing rotation of a
second shaft, and

* adrilling head having bits and at least one drilling head fluid channel and being driven by
the second shaft, the outlet of the pump being fluidly connected with the fluid channel to
pump well fluid out through the fluid channel,

wherein the gear is arranged in a gear housing arranged in a tool housing defining a gear fluid
channel providing fluid communication between the pump and the drilling head fluid channel to
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prevent well fluid from entering the gear.

[0006] The drilling tool may further comprise a compensator in fluid communication with the
gear housing for pressurising the gear housing with a compensator fluid.

[0007] Furthermore, the drilling tool may comprise a control section electrically connected with
a wireline, the compensator being arranged between the control section and the motor.

[0008] In an embodiment, the compensator may be arranged between the gear housing and
the pump.

[0009] Furthermore, the first shaft may be hollow and the compensator may be fluidly
connected with the gear housing through the hollow first shaft.

[0010] Moreover, the hollow first shaft may extend through the pump and drives the pump.
[0011] In addition, the gear may be a planetary gear.

[0012] In one embodiment, the planetary gear may have a plurality of stages.

[0013] In another embodiment, the planetary gear may be a multistage planetary gear.
[0014] The gear housing may further comprise a bearing.

[0015] Additionally, the drilling bit may be a hole saw bit.

[0016] The drilling tool may further comprise a coupling section arranged between the gear
and the drilling head.

[0017] Furthermore, the coupling section may be connected with the second shaft and may
comprise a bearing for taking up an axial load.

[0018] In an embodiment, the coupling section may further comprise a release element, such
as a shear pin, for releasing the drilling head.

[0019] The drilling tool may further comprise a guide means for guiding the drilling head.
[0020] Also, the guide means may project from the tool housing.

[0021] Moreover, the drilling tool may comprise a driving unit, such as a downhole tractor, for
propelling the tool forward in a well.

[0022] The present invention furthermore relates to a downhole system comprising:
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e adrilling tool as described above, and
* a ballast tank partly made partly of cement and iron.

Brief description of the drawings

[0023] The invention and its many advantages will be described in more detail below with
reference to the accompanying schematic drawings, which for the purpose of illustration show
some non-limiting embodiments and in which

Fig. 1 shows a downhole system having a drilling tool for drilling into a ballast tank (seen in
cross-section) of an oil rig,

Fig. 2 shows a downhole drilling tool,

Fig. 3 shows another downhole drilling tool,

Fig. 4A shows a cross-sectional view of a drilling head of the drilling tool,
Fig. 4B shows an enlarged view of part of the drilling head,

Fig. 5 shows a pump of the drilling tool,

Fig. 6 shows a gear of the drilling tool,

Fig. 7 shows a coupling section of the drilling tool, and

Fig. 8 shows yet another drilling tool.

[0024] All the figures are highly schematic and not necessarily to scale, and they show only
those parts which are necessary in order to elucidate the invention, other parts being omitted
or merely suggested.

Detailed description of the invention

[0025] Fig. 1 shows a downhole drilling tool 1 drilling an opening 2 in a cement ballast tank 3
on which an oil rig 4 is supported. The drilling tool drills 1 a longitudinal opening in order to gain
access to an internal space 5 in the ballast tank 3. When such tanks are abandoned, the
content of the tanks needs to be investigated to ensure that the tanks do not contain any
substances which may have an environmental impact. Ballast tanks 3 are made of cement and
reinforcement iron and are hollow.
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[0026] The drilling tool 1 of Fig. 2 comprises a drilling head 14 having bits 15 for drilling into
the ballast tank 3. The drilling tool 1 further comprises an electrical motor 6 powered by a
wireline 22 through a control section 21 and driving a pump 8 for pumping well fluid in through
an inlet 9 and out through the drilling head 14. A gear 11 is arranged between the drilling head
14 and the pump 8 and is driven by the motor 6 via a first shaft 7 (shown in Figs. 5 and 6)
extending through the pump for reducing rotation of a second shaft 12 (shown in Fig. 4A)
driving the drilling head. The drilling tool further comprises a compensator 20 for pressurising
the gear 11 to prevent dirty well fluid from entering the gear.

[0027] In Fig. 3, the drilling head 14 is a hole saw bit and is connected with the second shaft
12 (shown in Fig. 4A) by means of a coupling section 24 (shown in Fig. 4A) comprising a
bearing 44 (shown in Fig. 7) for taking up an axial load. The coupling section 24 further
comprises a release element 26 (shown in Fig. 7), such as a shear pin, for releasing the drilling
head 14 from the rest of the tool 1 in the event that the drilling head gets stuck during a drilling
operation.

[0028] Fig. 4A shows a cross-sectional view of the drilling head 14 in the form of a hole saw bit
during a drilling operation in a ballast tank 3. The drilling head 14 is connected with the second
shaft 12 and has several drilling head fluid channels 16 facing fluid channels 28 in the coupling
section 24. As indicated by arrows, the well fluid pumped in through inlets 9 in the pump
passes the drilling head fluid channels 16 and is forced to flow along an inner face 29 of the
hole saw bit until the well fluid reaches the bit 15, flows around the bit and then flows back to
the pump inlet 9 along an outer face 30 of the hole saw bit.

[0029] As seen in Fig. 4B, an outer distance X, between the outer face 30 of the hole saw bit
and the cement material of the ballast tank 3 is larger than an inner distance X; between the

inner face 29 of the hole saw bit and the cement of the ballast tank 3. By pumping well fluid out
through the drilling head fluid channels 16, the well fluid is forced along the bit 15 to cool the
same during the drilling operation, and since the inner distance is smaller than the outer
distance, fragments in the well fluid do not get stuck. If the well fluid was sucked in through the
drilling head, fragments capable of passing along the outer face could still get stuck when
trying to pass the inner face of the hole saw bit. By forcing the fluid to flow along the smallest
distance first, such fragments will not get stuck.

[0030] The pump 8 shown in Fig. 5 is driven by the motor for pumping well fluid in through an
inlet 9 and out through an outlet 10. The pump 8 has a tool housing 18, and the first shaft 7
extends through the pump. The pump 8 is a centrifugal pump, and the pump stages are driven
by rotation of the first shaft 7. The first shaft 7 is hollow to provide compensator fluid to the
gear 11 (shown in Fig. 2), and the well fluid flows on the outside of the first shaft 7 and is
pumped into the drilling head fluid channel 16 (shown in Fig. 4A) through the gear. The
compensator fluid enters the hollow first shaft 7 at the shaft inlet 32 and leaves the shaft
through the shaft outlet 33 and flows further into the gear. The first shaft 7 is supported by
pump bearings 31 for taking up axial and radial loads.



DK/EP 3044406 T3

[0031] In Fig. 6, the gear 11 is driven by the first shaft 7 to reduce rotation of a second shaft 12
driving the driling head 14 (shown in Fig. 2) at a reduced rotational velocity. A second shaft
end 36 of the second shaft 12 is connected with the driling head 14 through the coupling
section 24, as shown in Fig. 7. The gear 11 is arranged in a gear housing 17 which is arranged
in the tool housing 18. The gear housing 17 and the tool housing 18 define a gear fluid channel
19 providing fluid communication between the pump 8 and the drilling head fluid channel 16
(shown in Fig. 4A). Thus, the compensator 20 is in fluid communication with the gear housing
18 to pressurise the gear housing with compensator fluid, so that well fluid is prevented from
entering the gear housing. The well fluid flows on the outside of the gear housing 18, and the
compensator fluid flows inside the gear housing to provide an overpressure in the gear
housing. The gear 11 is a reduction gear, such as a multistage planetary gear having at least
two stages. The gear housing 18 further comprises a bearing 23, such as an angled roller
bearing, for controlling the second shaft 12 and taking up both axial and radial loads. The
bearing 23 is arranged downstream of the planetary gear in the gear housing 18 ending in a
cone-shaped part sealingly connected with the second shaft 12. The well fluid flows on the
outside of the gear housing 18 and is guided by the cone-shaped part into second shaft inlets
35 and further into a hollow part of the second shaft 12. The well fluid enters the coupling
through second shaft outlets 37 and flows further into the drilling head fluid channels 16. The
second shaft 12 is supported by a shaft bearing 38a, such as a journal bearing, arranged
outside the gear housing 18.

[0032] The second shaft end 36 of the gear 11 (shown in Fig. 6) engages with a coupling part
42 of the second shaft 12 by engaging a bore 38 in a shaft part 39, shown in Fig. 7. The
release elements 26 connect the shaft part 39 with the coupling part 42 of the second shaft 12,
and if the bit gets stuck, the release elements shear and the remaining part of the tool 1 is
detached from the drilling head. Well fluid flows from the second shaft outlets 37 (shown in Fig.
6) into an opening 43 in the shaft part 39 and out of the coupling section into the drilling head
fluid channel 16 (shown in Fig. 4A). The coupling part 42 of the second shaft 12 has a hollow
shape to allow as much well fluid as possible to enter even though the shaft part 12 rotates.
Coupling bearings 44 are arranged between the second shaft 12 and a coupling housing 45.
The second shaft 12 is connected with the drilling head through a bolt 46.

[0033] As can be seen in Fig. 1, a downhole system 100 comprises a drilling tool 1 and a
ballast tank 3 partly made of cement and reinforced iron. The drilling tool 1 may further
comprise a guide means 27 for guiding the drilling head 14 when being arranged on top of the
ballast tank.

[0034] By fluid or well fluid is meant any kind of fluid that may be present in oil or gas wells
downhole, such as natural gas, oil, oil mud, crude oil, water, etc. By gas is meant any kind of
gas composition present in a well, completion, or open hole, and by oil is meant any kind of oil
composition, such as crude oil, an oil-containing fluid, etc. Gas, oil, and water fluids may thus
all comprise other elements or substances than gas, oil, and/or water, respectively.

[0035] By a casing is meant any kind of pipe, tubing, tubular, liner, string etc. used downhole in
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relation to oil or natural gas production.

[0036] In the event that the tool is not submergible all the way into the casing as shown in Fig.
8, a driving unit 40 such as a downhole tractor can be used to push the tool all the way into
position in the well. The downhole tractor may have projectable arms having wheels, wherein
the wheels contact the inner surface of the casing for propelling the tractor and the tool forward
in the casing. A downhole tractor is any kind of driving tool capable of pushing or pulling tools
in a well downhole, such as a Well Tractor®.

[0037] Although the invention has been described in the above in connection with preferred
embodiments of the invention, it will be evident for a person skilled in the art that several
modifications are conceivable without departing from the invention as defined by the following
claims.
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Patentkrav

1. Borevaerktgj (1) til boring af dbninger (2) i en cementballasttank (3) af en
boreplatform (4) med henblik pd at fa adgang til et indvendigt rum (5) i
ballasttanken, hvilket borevarktgj omfatter:

- en elektrisk motor (6), der driver en fgrste aksel (7),

- en pumpe (8), der drives af motoren til pumpning af brgndfluid ind gennem et
indlgb (9) og ud gennem et udigb (10),

- et gear (11), der drives af den fgrste aksel, som straekker sig gennem pumpen,
til reduktion af rotation af en anden aksel (12), og

- et borehoved (14), der har bits (15) og mindst én borehovedfluidkanal (16) og
drives af den anden aksel, idet pumpens udlgb er fluidt forbundet med
fluidkanalen for at pumpe brgndfluid ud gennem fluidkanalen,

hvor gearet er indrettet i et gearhus (17), der er indrettet i et veerktgjshus (18),
som definerer en gearfluidkanal (19), der tilvejebringer fluidforbindelse mellem
pumpen og borehovedfluidkanalen for at forhindre brgndfluid i at treenge ind i

gearet.

2. Boreveerktgj (1) ifelge krav 1, der endvidere omfatter en kompensator (20)
i fluidforbindelse med gearhuset til trykssetning af gearhuset med et

kompensatorfluid.

3. Boreveerktgj (1) i henhold til krav 1 eller 2, der endvidere omfatter en
styresektion (21), som er elektrisk forbundet med en ledning (GB: wireline) (22),

idet kompensatoren er indrettet mellem styresektionen og motoren.
4, Borevaerktgj (1) ifglge et hvilket som helst af de foregaende krav, hvor den
fgrste aksel er hul, og kompensatoren er fluidt forbundet med gearhuset gennem

den hule fgrste aksel.

5. Borevaerktgj (1) ifglge et hvilket som helst af de foregaende krav, hvor

gearet er et planetgear.

6. Borevaerktgj (1) ifelge krav 5, hvor planetgearet er et flertrinsplanetgear.

7. Borevaerktgj (1) ifglge et hvilket som helst af de foregaende krav, hvor

gearhuset endvidere omfatter et leje (23).
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8. Borevaerktgj (1) ifglge et hvilket som helst af de foregdende krav, hvor

borebitten er en hulsavsbit.

9. Boreveerktgj (1) ifglge krav 8, der endvidere omfatter en koblings-

sektion (24), som er indrettet mellem gearet og borehovedet.

10. Boreveaerktgj (1) ifalge krav 9, hvor koblingssektionen er forbundet med den

anden aksel og omfatter et leje (44) til optagelse af en aksial belastning.

11. Boreveerktgj (1) ifglge krav 9, hvor koblingssektionen endvidere omfatter et

friggrelseselement (26), sdsom en brudstift, til friggrelse af borehovedet.

12. Boreveerktgj (1) ifglge et hvilket som helst af de foregaende krav, der

endvidere omfatter et styremiddel (27) til styring af borehovedet.

13. Boreveerktgj (1) ifglge krav 12, hvor styremidlet rager ud fra veerktgjs-

huset.

14. Boreveerktgj (1) ifglge et hvilket som helst af de foregaende krav, der
endvidere omfatter en drivenhed (28), sdsom en borehulstraktor, til at drive

vaerktgjet fremad i en brgnd.

15. Borehulssystem, der omfatter:
- et borevaerktgj ifglge et hvilket som helst af kravene 1-14, og

- en ballasttank, der delvist er fremstillet af cement og jern.
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