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Description

FIELD OF THE INVENTION

[0001] The present invention relates generally to pipe-
line installation and maintenance technologies, and in a
specific, non-limiting embodiment, to a method and sys-
tem for installing and maintaining a pipeline without
trenching or otherwise significantly disturbing associated
ground surfaces.

BACKGROUND

[0002] A wide variety of industrial applications require
access to man-made transport conduits in order to safely
and efficiently practice associated technologies. For ex-
ample, liquid and gas transportation services, utilities,
communications and power installations, fiber optics,
and slurry and water transportation facilities all require
pipeline access in order to carry out their various opera-
tions.
[0003] Other technical fields requiring pipeline instal-
lations include oil and gas exploration and production.
However, many potential oil and gas exploration and pro-
duction sites are significantly constrained by environ-
mental regulations and other special circumstances that
make transportation, installation and maintenance of
pipeline equipment difficult or impossible to readily
achieve.
[0004] For example, oil and gas reserves are often
found in terrain with near-surface water accumulations,
such as swamps, captive lakes, estuaries, shorelines,
and permafrost regions. In the case of swamps, the
ground is generally too soft to safely support trucks and
other heavy equipment required to deliver and install
pipeline trenching and support equipment. Captive lakes
are also troublesome, especially when disposed be-
tween terminal points of a pipeline installation; in such
cases, the pipeline generally has to be re-routed around
the lake, which greatly increases the complexity and ex-
pense of the operation. Near estuaries and shorelines,
the associated land-to-water interface is often unsuitable
for supporting pipeline installation equipment, while in
permafrost regions, installation of heavy equipment is
supportable only during certain months of the year, viz.,
those winter months when the ground surface is securely
frozen. In still other regions, for example, near gorges
and canyons, interfering terrain features often effectively
preclude cost-efficient drilling and production of oil and
gas reserves.
[0005] Under cities and towns, the technical aspects
of pipeline installation and maintenance are generally
more straightforward, since associated ground surfaces
are usually firmer and more capable of supporting mul-
tiple conduit and infrastructure installations than wilder-
ness regions; however, costs associated with rights of
way and competition for shared physical resources can
greatly diminish the value of a prospective pipeline op-

eration. Conversely, shoreline regions often pose signif-
icant construction and maintenance challenges for pipe-
line operations, and environmental constraints can sig-
nificantly impact the location of a pipeline route and the
means by which it is installed and maintained.
[0006] Many regions in which oil and gas reserves are
disposed are also environmentally sensitive, and surface
access by heavy transport vehicles can seriously dam-
age the underlying terrain and/or affect wildlife breeding
areas and migration paths. Such problems are particu-
larly acute in arctic tundra and permafrost regions, where
road construction is often prohibited or limited to tempo-
rary seasonal access, and operations are frequently en-
cumbered by wildlife and regulatory concerns. Wherever
a well is drilled and produced, the resulting oil and gas
must eventually be transported from the wellhead to ei-
ther a storage or transportation facility. Currently, the
most common method of transporting oil and gas is by
means of a pipeline. Under normal circumstances, pipe-
lines are run above ground and affixed to a series of
braces set in trenches dug into a ground surface. Other
pipelines, including those that run shorter distances un-
der obstacles such as buildings or rivers, are typically
carried out by either tunneling operations or horizontal
drilling technology. Tunneling operations, however, are
much more expensive and complicated than trenching
technology, and thus pipelines are generally disposed
above surface trenches whenever possible.
[0007] US 3 724 224 discloses a double walled under-
water pipeline installed between offshore platforms in rel-
atively shallow water and a method for installing such
pipeline. Thereby, an outer pipe string is installed on the
ground surface. After flooding the outer pipe string an
air-filled inner pipe string is pulled into position within the
outer pipe string. Accidental damage by anchors, chains,
cables, dredges and the like can not be avoided.
[0008] Finally, US 4 553 879 which is considered the
closest prior art shows and describes a system for in-
stalling and maintaining a pipeline, said system compris-
ing a mobile drilling-pipeline construction vessel dis-
posed at a first drilling site; a second drilling site; a first
directional drilling rig disposed on said mobile drilling-
pipeline construction vessel; a first drilling means dis-
posed on said mobile drilling-pipeline construction ves-
sel, said first directional drilling rig being suitable to push
said first drilling means from said first drilling site toward
said second drilling site in a manner such that said first
drilling means drills an underground path for installing
pipeline segments between said mobile drilling-pipeline
construction vessel and said second drilling site. There-
by, the pipeline construction could proceed from two or
more places simultaneously, if more than one pipeline
construction vessel were available. Co-operation be-
tween two or more mobile drilling-pipeline construction
vessels is not mentioned in this prior art document.
[0009] Since tunneling is generally the most expensive
and complicated fluid transport solution, and since the
setting of trenches in premium locations sought by drillers
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and explorers is often prohibitively difficult and expensive
to achieve, there is presently a widespread need for a
system and method of installing and maintaining a pipe-
line that is independent of both trenching and tunneling
technologies, and especially for a system and method
that avoids trenching and tunneling while minimizing dis-
turbance to associated ground surfaces during pipeline
installation and maintenance operations. Starting from
the closest prior art the technical problem to be solved
by the invention is therefore to provide a system and a
method for installing and maintaining a pipeline, which
allows the subsurface hole to be bored to a desired di-
ameter and thus to improve borehole stability and uni-
formity during the drilling process to better accommodate
installation of joined pipe or pipeline casing.

SUMMARY OF THE INVENTION

[0010] According to the invention the above problem
is solved by a system and a method for installing and
maintaining a pipeline as disclosed in independent claims
1 and 12. The system comprises a first source platform
disposed at a first drilling site; a first receiving platform
disposed at a second drilling site; a first directional drilling
rig disposed on said first source platform; and a first drill-
ing means disposed on said first source platform, wherein
said first directional drilling rig is suitable to push said
first drilling means from said first drilling site toward said
second drilling site in a manner such that said first drilling
means drills a subsurface hole for installing a pipe or pipe
casing of a pipeline between said first source platform
and said first receiving platform. Several representative
examples of drilling platforms, directional drilling rigs, and
drilling means appropriate for practicing the invention are
also provided.
[0011] The method comprises disposing a first source
platform at a first drilling site; disposing a first receiving
platform at a second drilling site; disposing a first direc-
tional drilling rig on said first source platform; disposing
a first drilling means on said first source platform; and
using said first directional drilling rig to push said first
drilling means from said first drilling site toward said sec-
ond drilling site in a manner such that said first drilling
means drills a subsurface hole for installing a pipe or pipe
casing of a pipeline between said first source platform
and said first receiving platform. Several representative
examples of methods for disposing and using the various
drilling platforms, directional drilling rigs, and drilling
means disclosed herein are also provided.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012]

Figure 1 depicts a first stage of the invention, wherein
a first push/pull rig disposed on a first source platform
initiates the drilling of a subsurface hole in the direc-
tion of a first receiving platform; meanwhile, a second

receiving platform is being assembled further down
the line for use when the pipeline segment estab-
lished between the first source platform and the first
receiving platform has been completed.
Figure 2 depicts the first source platform and the first
receiving platform shown in Figure 1, wherein the
subsurface hole drilled between the first source plat-
form and the first receiving platform has been com-
pleted, and a second push/pull rig disposed on the
first receiving platform receives the means for drilling
a hole pushed from the first push/pull rig.
Figure 3 depicts the first source platform and the first
receiving platform shown in Figure 1, wherein the
second push/pull rig disposed on the first receiving
platform pushes the drilling means (which is now
equipped with a larger bit than the pilot bit used to
drill the starter hole) back toward the first source plat-
form, while the first push/pull rig pulls the drilling
means back toward the first source platform, thereby
enlarging the diameter of the starter hole.
Figure 4 depicts the first source platform and the first
receiving platform shown in Figure 1, wherein the
diameter of the subsurface hole has been sufficiently
enlarged that the first push/pull rig can push a first
segment of pipeline casing or jointed pipe back to-
ward the first receiving platform; in a preferred em-
bodiment, the second push/pull rig also pulls the
pipeline casing or jointed pipe back toward the first
receiving platform.
Figure 5 depicts the first source platform and first
and second receiving platforms shown in Figure 1,
wherein a first pipeline segment has been completed
between the first source platform and the first receiv-
ing platform. The first receiving platform then be-
comes a second source platform, used to drill a sec-
ond subsurface hole in the direction of the second
receiving platform. The process depicted in Figures
1-4 is then repeated between the second source plat-
form and the second receiving platform until a sec-
ond pipeline segment has been completed therebe-
tween. The above-described process is continued
until the entire length of the pipeline route has been
installed.

DETAILED DESCRIPTION OF THE INVENTION

[0013] Referring now to Figure 1, a specific, non-lim-
iting embodiment of the invention is provided, wherein a
first source platform 11 is disposed in convenient geo-
graphic proximity with a first receiving platform 12. A first
drilling rig 13 and a first drilling means 14 capable of
drilling a subsurface hole 18 between the source platform
and the receiving platform are installed on source plat-
form 11, and a second drilling rig 15 having a second
drilling means 16 is installed on first receiving platform 12.
[0014] The first drilling rig 13 is a modified push/pull
rig, capable of drilling a subsurface hole 18 using drilling
means 14. The second drilling rig 15 is also a push/pull
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rig, capable of grasping first drilling means 14 and at-
taching it to second drilling means 16, so that first and
second drilling means 14 and 16 can be pushed and
pulled back and forth in a transverse reaming fashion
after drilling means 14 and 16 have been joined. In a
presently preferred embodiment, drilling means 14 is a
length of coiled tubing that is pushed by first push/pull rig
13 toward first receiving platform 12, and then fastened
to a second length of coiled tubing 16 disposed on the
receiving platform after the starter hole has been com-
pleted.
[0015] Those of ordinary skill in the art, however, will
appreciate that many other drilling means, such as pipe
casing or jointed drilling pipe, etc., can be substituted in
place of coiled tubing without departing from the scope
of the invention. Likewise, the invention can also be prac-
ticed with other types of drilling rigs, for example, hori-
zontal drilling rigs (especially in instances where casing
or drilling pipe are employed as the drilling means), and
accumulated casing or drilling pipe can then be stacked
or otherwise stored on the platforms rather than gathered
or wound on spools.
[0016] The invention can also be practiced by replac-
ing second drilling means 16 with a blank reel or spool;
in such instances, first drilling means 14 is gathered and
wound around the spool, and drilling means 14 is reeled
back and forth between the source and receiving plat-
forms.
[0017] Second push/pull rig 15 is used to push drill pipe
or pipe casing back through the subsurface hole toward
first source platform 11. In one example embodiment,
first drilling means 14 is attached directly to the drill pipe
or pipe casing so that first source platform 11 assists in
feeding the pipe through the subsurface hole by pulling
the pipe back toward the source platform while the re-
ceiving platform is used to push the pipe into and through
the subsurface hole.
[0018] The pilot bit used to facilitate drilling of subsur-
face hole 18 is removed from first drilling means 14 after
first drilling means 14 emerges from associated ground
surface 17 in the proximity of first receiving platform 12.
The pilot bit is then replaced with a fastening member
(e.g., a swivel or a grasping member, etc.) and attached
to a larger bit installed on second drilling means 16 so
that the larger bit is pulled back through the subsurface
hole 18 by first push/pull rig 13 while second push/pull
rig 15 pushes the larger bit into the hole. In other embod-
iments, the transverse reaming process is assisted by a
downhole motor, which lends additional power to ad-
vancement of the larger bit so that the pulling power re-
quired of first push/pull rig 13 and the pushing power
required of second push/pull rig 15 is reduced; such an
embodiment also helps to improve borehole stability dur-
ing the drilling process, since vertical forces applied to
first and second drilling means 14 and 16 by first and
second push/pull rigs 13 and 15, respectively, are mini-
mized in favor of the lateral force applied to the larger bit
by the downhole motor (not shown).

[0019] According to one example embodiment, the
method of the invention is initiated by fitting a length of
coiled tubing 14 with a pilot bit 20, and then using the
first push/pull rig 13 to push or drill the bit into an asso-
ciated ground surface 17. In this manner, a subsurface
hole 18 is established in ground surface 17 between first
source platform 11 and first receiving platform 12 through
which additional lengths of coiled tubing 14 are continu-
ously advanced.
[0020] During operations, an advanced length of coiled
tubing 14 can be withdrawn from starter hole 18, if nec-
essary, to refit the tubing with a different drill bit, for ex-
ample, as might be required if the first drill bit were to
break. The pilot bit 20 used to cut starter hole 18 might
also need to be replaced with a bit having a harder leading
edge in cases where terrain features encountered by the
pilot bit become harder or rockier as the starter hole is
dug deeper and further along into associated ground sur-
face 17.
[0021] In some embodiments, each of first source plat-
form 11 and first receiving platform 12 further comprise
a plurality of multifunctional, interconnected platform
modules, at least one of which is equipped with an ap-
propriate means for spooling an accumulated length of
coiled tubing 14. However, either of first source platform
11 or first receiving platform 12 can be replaced with other
conventional drilling platforms (for example, by known
horizontal drilling rig platforms), which are typically in-
stalled and supported on a gravel pad, a matting, an ice
pad, a hovercraft, a truck or another appropriate support
structure.
[0022] The distance at which first receiving platform
12 is spaced apart from first source platform 11, and the
depth and angle of declination at which starter hole 18
is drilled relative to associated ground surface 17, are
largely dependent upon tactical considerations imposed
by the nature of the drilling site and related permit and
access issues. For example, if a drilling operation calls
for installing a pipeline system beneath an intervening
terrain feature (e.g., a lake, or town, or a low-lying accu-
mulation of ground water), it is desirable to carefully cal-
culate both the minimum depth at which the subsurface
hole in which the pipeline will ultimately be disposed and
the minimum angle at which the line must be arced rel-
ative to the ground surface, so as to safely and conserv-
atively establish the spacing distance between first
source platform 11 and first receiving platform 12. Gen-
erally, careful estimation of the initial depth to which the
starter hole 18 must be dug will also be required. For
sighting purposes, it is desirable in some instances to
dispose one or more directional beacons (not shown) at
appropriate intervals along the ground surface 17 in order
to ensure that the subsurface line is being established
safely within predetermined operational parameters.
[0023] On the other hand, in an operation encumbered
primarily by regulatory controls rather than particularly
difficult terrain features, or where a drilling permit merely
requires a pipeline to be fully submerged beneath the
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ground surface, the drilling depth and declination angle
may be slightly less important, so long as the conditions
of the permit or regulatory control (i.e., that the pipeline
be fully buried beneath the ground surface) are satisfied.
[0024] In some embodiments, while drilling activity be-
tween first source platform 11 and first receiving platform
12 is carried out, construction of a second receiving plat-
form 19 is also initiated. In one such embodiment, con-
struction of second receiving platform 19 (including a
push/pull rig and spool system) is completed around the
time the first pipeline segment established between first
source platform 11 and first receiving platform 12 is com-
pleted.
[0025] Referring now to Figure 2, after the starter hole
has been established in the direction of first receiving
platform 22, first push/pull rig 23 is used as a pusher rig
to advance the coiled tubing 24 through ground surface
27 until pilot bit 28 finally emerges in the geographic prox-
imity of first receiving platform 22. As mentioned, initial
traversal of the distance between first source platform 21
and first receiving platform 22 is carried out using a pilot
bit 28 having a relatively small diameter, which for pur-
poses of the present discussion shall be defined herein
as diameter d1.
[0026] In some embodiments, the vertical depth of the
subsurface hole relative to associated ground surface 27
is selected so as to provide for good subsurface soil or
rock stability. In other embodiments, for example, pipe-
line systems installed in arctic regions, the subsurface
hole should be disposed well below the thaw zone so as
to ensure that the pipeline will remain submerged when
surface ice melts in warmer seasons. According to one
embodiment, the depth of the subsurface hole is less
than about 152 meter (500 feet), whereas in other em-
bodiments the depth is greater than about 152 meter
(500 feet).
[0027] According to a presently preferred embodi-
ment, the subsurface hole is disposed underground at a
depth of between about 6 meter (20 feet) and about 91
meter (300) feet measured relative to associated ground
surface 27. In still other embodiments, the depth of the
subsurface hole is selected taking into consideration pri-
marily environmental or safety concerns. For example,
in some embodiments the subsurface hole is drilled either
between or below interposed impermeable ground for-
mations in order to contain any line leakage that may
occur, so that contaminants do not leak out into associ-
ated ground surface 27.
[0028] In any event, when the subsurface hole be-
tween platforms is completed, the coiled tubing is adjust-
ed to route the hole back toward the surface so that pilot
bit 28 emerges in the geographic proximity of first receiv-
ing platform 22. In some embodiments, pilot bit 28 is re-
moved from coiled tubing 24 and replaced with a fasten-
ing member, which is fastened to joined lengths of pipe
or pipe casing and then pulled back through the hole by
first push/pull rig 23; in other embodiments, second push/
pull rig 25 also pushes the pipe or pipe casing through

the hole while the pipe or pipe casing is pulled by first
push/pull rig 23 back toward first source platform 21. In
still other embodiments, pilot bit 28 is removed from
coiled tubing 24, so that coiled tubing 24 can be gathered
by second push/pull rig 25 and then reeled about a blank
receiving spool 26; in one embodiment, coiled tubing 24
is then reeled back and forth between first push/pull rig
23 and second push /pull rig 25 to enlarge the diameter
of the subsurface hole.
[0029] As the process of establishing the subsurface
hole between first source platform 21 and first receiving
platform 22 nears completion, construction of second re-
ceiving platform 29 should also be nearing completion.
As seen in the embodiment depicted in Figure 2, assem-
bly of the platform modules used to form second receiving
platform 29 is completed and the platform is equipped
with a third push/pull rig around the same time the sub-
surface hole established between first source platform
21 and first receiving platform 22 has been fully bored.
[0030] As seen in the embodiment depicted in Figure
3, after the subsurface hole established between first
source platform 31 and first receiving platform 32 is com-
plete and first drilling means 34 has emerged from ground
surface 37, the pilot bit is removed and replaced by a first
fastening member (e.g., a swivel or a rotating grasping
member). A second drilling means 36 is then reeled out
from first receiving platform 32; in a preferred embodi-
ment, second drilling means 36 is a second length of
coiled tubing equipped with a reaming assembly. In some
embodiments, second drilling means 36 is comprised of
a second fastening member (again, a swivel or a rotating
grasping member of some type) and a larger bit having
a diameter d2, and the second fastening member is at-
tached to the first fastening member disposed on the end
of the first length of coiled tubing.
[0031] In other embodiments, the reaming assembly
further comprises a downhole motor used to assist ad-
vancement of larger drill bit 38 and the joined coiled tub-
ing back through the subsurface hole. Since the two
lengths of coiled tubing are attached, second push/pull
rig 35 is used to push the connected string into the sub-
surface hole and back toward first source platform 31.
String advancement is further facilitated using first push/
pull rig 33 to pull the attached string back through the
subsurface hole toward first source platform 31.
[0032] In any event, the diameter of subsurface hole
is thereafter further enlarged by subsequent traversals
of the coiled tubing back and forth through the hole. In a
presently preferred embodiment, the subsurface hole en-
largement process further comprises removing the pilot
bit having a diameter d1 after an entire segment of sub-
surface hole has been established, and replacing the pilot
bit with a larger bit 38 having a diameter d2. In this em-
bodiment, first push/pull rig 31 is used as a puller rig in
order to pull the coiled tubing attached bit 38 back toward
first source platform 31, while first receiving platform 32
is use as a pusher rig to push the larger bit 38 back toward
first source platform 31, either with or without the assist-
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ance of a downhole motor (not shown). If necessary, the
back and forth transverse reaming process described
above is repeated using increasingly larger drill bits, e.g.,
bits having a diameter d3, d4, ... dn, until the subsurface
hole established between first source platform 31 and
first receiving platform 32 is bored to a desired diameter,
and the subsurface hole is stable and uniform enough to
accommodate installation of joined pipe or pipeline cas-
ing.
[0033] Turning now to Figure 4, once the subsurface
hole has been drilled to a desired diameter, first push/
pull rig 43 is used to push segments of joined drill pipe
or pipeline casing into the hole in the direction of first
receiving platform 42. In a preferred embodiment, the
final drill bit used in widening the hole is removed from
second drilling means 46 and replaced with a fastening
member, e.g., a swivel or another appropriate grasping
means, and fastened to the end of the pipe or casing 48.
In this manner, second push/pull rig 45 assists in instal-
lation of the pipe or casing 48 by pulling it back toward
the first receiving platform 42, while first push/pull rig 41
pushes the pipe or casing 48 away from first source plat-
form 41 and further along into the subsurface hole.
[0034] In some embodiments, it is desirable to install
a number of smaller, interconnected pipe segments, so
that the line is somewhat flexible, and is not as suscep-
tible to horizontal shearing forces caused by ground
movements or the like as a single, rigid length of pipe
might be. In other embodiments, concentric pipe seg-
ments are installed, so that any leakage that may occur
in the line is contained, and innermost portions of the line
are better insulated against freezing, etc.
[0035] In the embodiment depicted in Figure 4, the re-
maining equipment required for the second receiving
platform to participate in the next stage of the installation
process is delivered and assembled as installation of the
pipe or casing 48 through the subsurface hole proceeds.
For example, a third spool 44 of coiled tubing or a blank
reel suitable for gathering and winding coiled tubing is
now assembled in tandem with a push/pull rig, and the
second receiving platform awaits only completion of the
first pipeline segment before commencing operations.
[0036] In a preferred embodiment, the reel or spool 44
installed on the second receiving platform is also the first
reel or spool previously used on first source platform 41
during the initial drilling process; in this manner the total
number of components required in the system is reduced,
since spools and rigs, etc., are re-used again and again
in successive stages of the installation process as seg-
ments of the pipeline are drilled and completed.
[0037] In the embodiment depicted in Figure 5, a com-
plete pipeline segment has been drilled and installed be-
tween the first source platform and the first receiving plat-
form 52, and the first source platform is converted for use
as a production platform. The first push/pull rig previously
disposed on the first source platform is moved further
down the line, as construction of subsequent receiving
platforms is commenced. As before, the equipment and

platform modules are then transported using modified
ground, air or water vehicles, or in another more conven-
tional manner, as dictated by the operating environment
and/or environmental and regulatory concerns.
[0038] In the embodiment of Figure 5, the push/pull rig
previously used on the first source platform is moved to
third receiving platform 51, and another push/pull rig 53
is installed so that third receiving platform 51 is prepared
to commence operations when the pipeline segment be-
ing installed between second source platform 52 (which
was previously considered to be the first receiving plat-
form) and second receiving platform 61 is complete.
[0039] At this point, second drilling means 56 (for ex-
ample, coiled tubing, pipe casing, drilling pipe, etc.) is
used to drill a starter hole in the direction of second re-
ceiving platform 61. As before, an extended length of
coiled tubing equipped with a pilot bit establishes a sub-
surface hole of desired length between second source
platform 52 and second receiving platform 61. After the
subsurface hole is completed using the transverse boring
methods described above, additional segments of pipe
or pipe casing are installed, so that another full segment
of the pipeline is completed. Second receiving platform
61 then becomes a third source platform for purposes of
installing a third segment of the pipeline in the direction
of third receiving platform 51.
[0040] The process is then repeated and continued un-
til the desired pipeline route is completed in the direction
of a main pipeline or a storage terminal, or toward some
other final destination appropriate for the fluid being
transported. According to one embodiment of the inven-
tion, the connections between pipeline segments are
made at the surface, so as to permit access to the line
for running cleaners, and to permit safety inspections,
etc. However, the connections may also be disposed in
pits, basins or other underground locations, so that the
entirety of the line is disposed beneath associated ground
surface 57.
[0041] In some embodiments, access and security
ports are left at points along the line (for example, it might
be desirable to leave an access or security port at one
or more of the platform locations as the line is installed),
so that maintenance and security operations can be car-
ried out after the pipeline has been completed and fluid
transportation operations have commenced. In other em-
bodiments, partial platforms are left at points along the
line to house control valves or pig launch and recovery
assemblies, and to provide intermediary access points
at which the line can be entered for maintenance and
security purposes.
[0042] Those of ordinary skill in the art will appreciate
that while the invention has been described and illustrat-
ed above as a serial process in which a succession of
subsurface holes are drilled and pipeline segments are
sequentially installed between a succession of source
locations and receiving locations, the invention can also
be practiced as a parallel process in which a number of
subsurface holes are drilled and filled with pipeline seg-
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ments simultaneously between and amongst multiple ge-
ographic locations.
[0043] In short, the presently disclosed pipeline instal-
lation and maintenance method and system provides for
assembly of numerous interconnectible platform mod-
ules into drilling platform from which segmented pipeline
portions are flexibly installed, so that the platforms can
thereafter be transported to and assembled above vari-
ous other locations along the pipeline route. Further seg-
ments of the line are similarly constructed, either simul-
taneously or in stages, using the modified directional drill-
ing techniques and transverse boring processes dis-
closed herein. Ultimately, a long series of adjacent pipe-
line segments are installed along the desired pipeline
route, while associated ground surfaces suffer only min-
imal and temporary disturbance.
[0044] The foregoing specification is provided for illus-
trative purposes only, and is not intended to describe all
possible aspects of the present invention. Moreover,
while the invention has been depicted and described in
detail with respect to several exemplary embodiments,
those of ordinary skill in the pertinent arts will appreciate
that minor changes to the description, and various other
modifications, omissions and additions may also be
made without departing from the scope thereof.

Claims

1. A system for installing and maintaining a pipeline,
said system comprising:

a first source platform (11;21;31;41;) disposed
at a first drilling site;
a first receiving platform (12;22;32;42) disposed
at a second drilling site;
a first directional drilling rig (13;23;33;43) dis-
posed on said first source platform (11;21;31;
41) and designed as a push/pull rig;
a first drilling means (14;24;34) comprising a pi-
lot bit (20) disposed on said first source platform
(11;21;31;41), said first directional drilling rig
(13;23;33;43) being suitable to pushes said first
drilling means (14;24;34) from said first drilling
site toward said second drilling site in a manner
such that said first drilling means (14;24;34)
drills a subsurface hole (18) for installing a pipe
or pipe casing (48) of a pipeline between said
first source platform (11;21;31;41) and said first
receiving platform (12;22;32;42); and
a second directional drilling rig (15;25;35;45) de-
signed as a push/pull rig disposed on said first
receiving platform (12;22;32;42);
said second directional drilling rig being capable
of replacing the pilot bit (20) by a larger drill bit
(38), grasping said first drilling means (14;24;
34) and attaching it to a second drilling means
(16;26;36;46;56) disposed on said first receiving

platform, so that said first and second drilling
means can be pushed and pulled back and forth
in a transverse reaming fashion in said subsur-
face hole (18).

2. The system of claim 1, wherein said first push/pull
rig (13) pulls one or more of either pipe or pipe casing
disposed on said first receiving platform (12) back
toward said first source platform (11) through said
subsurface hole (18) drilled by said first drilling
means (14).

3. The system of claim 1, wherein one or more of said
first drilling means (14) and said second drilling
means (16) comprises a length of coiled tubing.

4. The system of claim 1, wherein one or more of said
first drilling means (14) and said second drilling
means (16) further comprises a fastening member.

5. The system of claim 4, wherein said first drilling
means (14) further comprises a first fastening mem-
ber, and said second drilling means (16) further com-
prises a second fastening member.

6. The system of claim 5, wherein one or more of said
first fastening member and said second fastening
member further comprises a swivel.

7. The system of claim 5, wherein one or more of said
first fastening member and said second fastening
member further comprises a grasping member.

8. The system of claim 1, wherein said second drilling
means (16) further comprises a reaming assembly.

9. The system of claim 8, wherein said reaming assem-
bly further comprises a drill bit having a diameter
larger than a diameter of said pilot bit (20).

10. The system of claim 8, wherein said reaming assem-
bly further comprises a fastening member.

11. The system of claim 8, wherein said reaming assem-
bly further comprises a downhole motor.

12. A method of installing and maintaining a pipeline,
said method comprising:

disposing a first source platform (11;21;31;41;)
at a first drilling site;
disposing a first receiving platform (12;22;32;
42;) at a second drilling site;
disposing a first directional drilling rig (13;23;33;
43) designed as a push/pull rig on said first
source platform (11;21;31;41);
disposing a first drilling means (14;24;34) com-
prising a pilot bit (20) on said first source platform
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(11;21;31;41);
using said first directional drilling rig (13;23;33;
43) to push said first drilling means (14;24;34)
from said first drilling site toward said second
drilling site in a manner such that said first drilling
means (14;24;34) drills a subsurface hole for in-
stalling a pipe or pipe casing (48) of a pipeline
between said first source platform (11;21;31;
41;) and said first receiving platform (12;22;32;
42);
disposing a second directional drilling rig (15;25;
35;45) designed as a push/pull rig on said first
receiving platform (12;22;32;42);
replacing the pilot bit (20) by a larger drill bit (38);
grasping said first drilling means (14;24;34);
attaching it to a second drilling means (16;26;
36;46;56) disposed on said first receiving plat-
form; and
pushing and pulling back and forth said first and
second drilling means in a transverse reaming
fashion in said subsurface hole (18).

13. The method of claim 12, further comprising using
said first push/pull rig to pull one or more of either
pipe or pipe casing disposed on said first receiving
platform back toward said first source platform
through said subsurface hole drilled by said first drill-
ing means.

14. The method of claim 12, wherein said disposing said
first drilling means and said disposing a second drill-
ing means further comprises disposing a length of
coiled tubing.

15. The method of claim 12, wherein one or more of said
disposing a first drilling means and said disposing a
second drilling means further comprises disposing
a fastening member.

16. The method of claim 15, wherein said disposing a
first drilling means further comprises disposing a first
fastening member, and said disposing a second drill-
ing means further comprises disposing a second fas-
tening member.

17. The method of claim 16, wherein one or more of said
disposing a first fastening member and said dispos-
ing a second fastening member further comprises
disposing a swivel.

18. The method of claim 16, wherein one or more of said
disposing a first fastening member and said dispos-
ing a second fastening member further comprises
disposing a grasping member.

19. The method of claim 12, wherein said disposing a
second drilling means further comprises disposing
a reaming assembly.

20. The method of claim 19, wherein said disposing a
reaming assembly further comprises disposing a drill
bit having a diameter larger than a diameter of said
pilot bit.

21. The method of claim 19, wherein said disposing a
reaming assembly further comprises disposing a
fastening member.

22. The method of claim 19, wherein said disposing a
reaming assembly further comprises disposing a
downhole motor.

Patentansprüche

1. System zur Installation und Wartung einer Pipeline,
wobei das System aufweist:

eine erste quellenseitige Plattform (11; 21; 31;
41), die an einem ersten Bohrort angeordnet ist;
eine erste empfangsseitige Plattform (12; 22;
32; 42), die an einem zweiten Bohrort angeord-
net ist;
ein erstes Richtungsbolugestell (13; 23; 33; 43),
welches an der ersten quellenseitigen Plattform
(11; 21; 31; 41) angeordnet ist und als ein
Schub-/Zuggestell ausgebildet ist;
ein erstes Bohrmittel (14; 24; 34), aufweisend
einen Pilotkopf (20), der an genannter erster
quellenseitigen Plattform (11; 21; 31; 41) ange-
ordnet ist, wobei das erste Richtungsbohrgestell
(13; 23; 33; 43) geeignet ist, das erste Bohrmittel
(14; 24; 34) von dem ersten Bohrort in Richtung
des zweiten Bohrorts auf eine Weise zu schie-
ben, so dass das erste Bohrmittel (14; 24; 34)
ein unterirdisches Loch (18) zur Installation ei-
ner Rohrleitung oder einer Hülle einer Rohrlei-
tung (48) einer Pipeline zwischen der ersten
quellenseitigen Plattform (11; 21; 31; 41) und
genannter erster empfangsseitiger Plattform
(12; 22; 32; 42) bohrt; und
ein zweites Richtungsbohrgestell (15; 25; 35;
45), welches als ein Schub-/Zuggestell ausge-
staltet ist und welches an genannter erster emp-
fangsseitiger Plattform (12; 22; 32; 42) angeord-
net ist;
wobei genanntes zweites Richtungsbolugestell
geeignet ist, den Pilotkopf (20) durch einen grö-
ßeren Bohrkopf (38) zu ersetzen, das erste
Bohrmittel (14; 24; 34) zu ergreifen und dieses
an einem zweiten Bohrmittel (16; 26; 36; 46; 56)
zu befestigen, welches an der ersten empfangs-
seitigen Plattform angeordnet ist, sodass das er-
ste und das zweite Bohrmittel in einer transver-
sal räumenden Art und Weise in dem unterirdi-
schen Loch (18) vorgeschoben und zurückge-
zogen werden kann.
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2. Das System gemäß Anspruch 1, wobei das erste
Schub-/Zuggestell (13) eine Rohrleitung und/oder
eine Hülle einer Rohrleitung, die sich bei der ersten
empfangsseitigen Plattform (12) befindet, zurück zu
der ersten quellenseitigen Plattform (11) durch ge-
nanntes unterirdisches Loch (18), welches mittels
dem ersten Bohrmittel (14) gebohrt wurde, zieht.

3. Das System gemäß Anspruch 1, wobei das erste
Bohrmittel (14) und/oder das zweite Bohrmittel (16)
eine Länge von aufgewickelten Rohrleitungen um-
fasst.

4. Das System gemäß Anspruch 1, wobei das erste
Bohrmittel (14) und/oder das zweite Bolumittel (16)
weiterhin ein Befestigungsglied umfasst.

5. Das System gemäß Anspruch 4, wobei das erste
Bohrmittel (14) weiterhin ein erstes Befestigungs-
glied und das zweite Bohrmittel (16) weiterhin ein
zweites Befestigungsglied umfasst.

6. Das System gemäß Anspruch 5, wobei das erste
Befestigungsglied und/oder das zweite Befesti-
gungsglied ein Spannschloss umfasst.

7. Das System gemäß Anspruch 5, wobei das erste
Befestigungsglied und/oder das zweite Befesti-
gungsglied weiterhin ein Greifglied umfasst.

8. Das System gemäß Anspruch 1, wobei das zweite
Bohrmittel (16) weiterhin eine Räumbaugruppe um-
fasst.

9. Das System gemäß Anspruch 8, wobei die Räum-
baugruppe weiterhin einen Bohrkopf umfasst, der ei-
nen Durchmesser aufweist, der größer ist, als der
Durchmesser des Pilotkopfes (20).

10. Das System gemäß Anspruch 8, wobei die Räum-
baugruppe weiterhin ein Befestigungsglied umfasst.

11. Das System gemäß Anspruch 8, wobei die Räum-
baugruppe weiterhin einen Bohrlochmotor umfasst.

12. Verfahren zum Installieren und Warten einer Pipe-
line, wobei das Verfahren umfasst:

Anordnen einer ersten quellenseitigen Plattform
(11; 21; 31; 41) an einem ersten Bohrort;
Anordnen einer ersten empfangsseitigen Platt-
form (12; 22; 32; 42) an einem zweiten Bohrort;
Anordnen eines ersten Richtungsbohrgestells
(13; 23; 33; 43), welches als ein Schub-/Zugge-
stell ausgebildet ist, an der ersten quellenseiti-
gen Plattform (11; 21; 31; 41);
Anordnen eines ersten Bohrmittels (14; 24; 34),
aufweisend einen Pilotkopf (20) an der ersten

quellenseitigen Plattform (11; 21; 31; 41);
Verwenden des ersten Richtungsbohrgestells
(13; 23; 33; 43), um das erste Bohrmittel (14;
24; 34) vom ersten Bohrort zu dem zweiten
Bohrort auf eine Art und Weise zu schieben, so-
dass das erste Bohrmittel (14; 24; 34) ein unter-
irdisches Loch zur Installation einer Rohrleitung
oder einer Hülle einer Rohrleitung (48) einer
Pipeline zwischen der ersten quellenseitigen
Plattform (11; 21; 31; 41) und der ersten emp-
fangsseitigen Plattform (12; 22; 32; 42) bohrt;
Anordnen eines zweiten Richtungsbohrgestells
(15; 25; 35; 45), welches als ein Schub-/Zugge-
stell ausgebildet ist, an der ersten empfangssei-
tigen Plattform (12; 22; 32; 42);
Ersetzen des Pilotkopfes (20) durch einen grö-
ßeren Bohrkopf (38);
Ergreifen des ersten Bohrmittels (14; 24; 34);
Befestigen dieses an einem zweiten Bohrmittel
(16; 26; 36; 46; 56), welches an der empfangs-
seitigen Plattform angeordnet ist; und
Vorschieben und Zurückziehen der ersten und
zweiten Bolumittel in einer transversal räumen-
den Art und Weise in dem unterirdischen Loch
(18).

13. Verfahren gemäß Anspruch 12, weiterhin aufwei-
send das Verwenden des ersten Schub-/Zugge-
stells, um die Rohrleitung und/oder die Hülle der
Rohrleitung, die sich bei der ersten empfangsseiti-
gen Plattform befindet, durch das unterirdische
Loch, das durch genanntes erstes Bohrmittel ge-
bohrt wurde, zurück zu der ersten quellenseitigen
Plattform zu ziehen.

14. Verfahren gemäß Anspruch 12, wobei das Anordnen
des ersten Bohrmitteis und das Anordnen des zwei-
ten Bohrmittels weiterhin ein Anordnen einer Länge
von aufgerollter Rohrleitung umfasst.

15. Verfahren gemäß Anspruch 12, wobei das Anordnen
eines ersten Bohrmittels und/oder das genannte An-
ordnen eines zweiten Bolumittels weiterhin das An-
ordnen eines Befestigungsglieds umfasst.

16. Verfahren gemäß Anspruch 15, wobei das Anordnen
eines ersten Bohnnittels weiterhin das Anordnen ei-
nes ersten Befestigungsglieds umfasst und wobei
das Anordnen eines zweiten Bohrmittels weiterhin
das Anordnen eines zweiten Befestigungsglieds um-
fasst.

17. Verfahren gemäß Anspruch 16, wobei das Anordnen
eines ersten Befestigungsglieds und/oder das An-
ordnen eines zweiten Befestigungsglieds weiterhin
das Anordnen eines Spannschlosses umfasst.

18. Verfahren gemäß Anspruch 16, wobei das Anordnen
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eines ersten Befestigungsglieds und/oder das An-
ordnen eines zweiten Befestigungsglieds weiterhin
das Anordnen eines Greifglieds umfasst.

19. Verfahren gemäß Anspruch 12, wobei das Anordnen
eines zweiten Bohrmittels weiterhin das Anordnen
einer Räumbaugruppe umfasst.

20. Verfahren gemäß Anspruch 19, wobei das Anordnen
einer Räumbaugruppe weiterhin das Anordnen ei-
nes Bohrkopfes umfasst, welcher einen größeren
Durchmesser hat, als der Durchmesser des Pilot-
kopfes.

21. Verfahren gemäß Anspruch 19, wobei das Anordnen
einer Räumbaugruppe weiterhin das Anordnen ei-
nes Befestigungsglieds umfasst.

22. Verfahren gemäß Anspruch 19, wobei das Anordnen
einer Räumbaugruppe weiterhin das Anordnen ei-
nes Bohrlochmotors umfasst.

Revendications

1. Système pour installer et entretenir un pipeline, le-
quel système comprenant une première plate-forme
source (11 ; 21 ; 31 ; 41) disposée sur un premier
site de forage, une première plate-forme réceptrice
(12 ; 22 ; 32 ; 42) disposée sur un second site de
forage, un premier appareil de forage dirigé (13 ; 23 ;
33 ; 43) disposé sur ladite première plate-forme
source (11 ; 21 ; 31 ; 41) et conçu comme un appareil
de forage par poussage/tirage, un premier moyen
de forage (14 ; 24 ; 34) comprenant un trépan pilote
(20) disposé sur ladite première plate-forme source
(11 ; 21 ; 31 ; 41), ledit premier appareil de forage
dirigé (13 ; 23 ; 33 ; 43) étant apte à pousser ledit
premier moyen de forage (14 ; 24 ; 34) dudit premier
site de forage vers ledit second site de forage, de
manière que ledit premier moyen de forage (14 ; 24 ;
34) fore un trou souterrain (18) pour l’installation d’un
tube ou d’une gaine de tube (48) d’un pipeline entre
ladite première plate-forme source (11 ; 21 ; 31 ; 41)
et ladite première plate-forme réceptrice (12 ; 22 ;
32 ; 42), et un second appareil de forage dirigé (15 ;
25 ; 35 ; 45) conçu comme un appareil de forage par
poussage/tirage disposé sur ladite première plate-
forme réceptrice (12 ; 22 ; 32 ; 42), ledit second ap-
pareil de forage dirigé étant capable de remplacer
le trépan pilote (20) par un outil de forage (38) plus
grand, de saisir ledit premier moyen de forage (14 ;
24 ; 34) et de l’assujettir à un second moyen de fo-
rage (16 ; 26 ; 36 ; 46 ; 56) disposé sur ladite pre-
mière plate-forme réceptrice, de façon que lesdits
premier et second moyens de forage puissent être
poussés et tirés en va-et-vient à la manière d’un alé-
sage transversal dans ledit trou souterrain (18).

2. Système selon la revendication 1, dans lequel ledit
appareil de forage par poussage/tirage (13) tire au
moins un tube ou une gaine de tube disposé(e) sur
ladite première plate-forme réceptrice (12) en arrière
vers ladite première plate-forme source (11) à tra-
vers ledit trou souterrain (18) foré par ledit premier
moyen de forage (14).

3. Système selon la revendication 1, dans lequel au
moins un dudit premier moyen de forage (14) et dudit
second moyen de forage (16) comprend une lon-
gueur de tubage enroulé.

4. Système selon la revendication 1, dans lequel au
moins un dudit premier moyen de forage (14) et dudit
second moyen de forage (16) comprend en outre un
élément de fixation.

5. Système selon la revendication 4, dans lequel ledit
premier moyen de forage (14) comprend en outre
un premier élément de fixation, et ledit second
moyen de forage (16) comprend en outre un second
élément de fixation.

6. Système selon la revendication 5, dans lequel au
moins un dudit premier élément de fixation et dudit
second élément de fixation comprend en outre un
pivot.

7. Système selon la revendication 5, dans lequel au
moins un dudit premier élément de fixation et dudit
second élément de fixation comprend en outre un
élément de préhension.

8. Système selon la revendication 1, dans lequel ledit
second moyen de forage (16) comprend en outre un
ensemble aléseur.

9. Système selon la revendication 8, dans lequel ledit
ensemble aléseur comprend en outre un outil de fo-
rage ayant un diamètre supérieur au diamètre dudit
trépan pilote (20).

10. Système selon la revendication 8, dans lequel ledit
ensemble aléseur comprend en outre un élément de
fixation.

11. Système selon la revendication 8, dans lequel ledit
ensemble aléseur comprend en outre un moteur de
fond.

12. Procédé pour installer et entretenir un pipeline, le-
quel procédé comprend les étapes suivantes : dis-
position d’une première plate-forme source (11 ; 21 ;
31 ; 41) sur un premier site de forage, disposition
d’une première plate-forme réceptrice (12 ; 22 ; 32 ;
42) sur un second site de forage, disposition d’un
premier appareil de forage dirigé (13 ; 23 ; 33 ; 43)
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conçu comme un appareil de forage par poussage/
tirage sur ladite première plate-forme source (11 ;
21 ; 31 ; 41), disposition d’un premier moyen de fo-
rage (14 ; 24 ; 34) comprenant un trépan pilote (20)
sur ladite première plate-forme source (11 ; 21 ; 31 ;
41), utilisation dudit premier appareil de forage dirigé
(13 ; 23 ; 33 ; 43) pour pousser ledit premier moyen
de forage (14 ; 24 ; 34) dudit premier site de forage
vers ledit second site de forage de manière que ledit
premier moyen de forage (14 ; 24 ; 34) fore un trou
souterrain pour l’installation d’un tube ou d’une gaine
de tube (48) d’un pipeline entre ladite première plate-
forme source (11 ; 21 ; 31 ; 41) et ladite première
plate-forme réceptrice (12 ; 22 ; 32 ; 42), disposition
d’un second appareil de forage dirigé (15 ; 25 ; 35 ;
45) conçu comme un appareil de forage par pous-
sage/tirage sur ladite première plate-forme réceptri-
ce (12 ; 22 ; 32 ; 42), remplacement dudit trépan pi-
lote (20) par un outil de forage (38) plus grand, pré-
hension dudit premier moyen de forage (14 ; 24 ;
34), assujettissement dudit premier moyen de forage
(14 ; 24 ; 34) à un second moyen de forage (16 ; 26 ;
36 ; 46 ; 56) disposé sur ladite première plate-forme
réceptrice, et poussage et tirage en va-et-vient des-
dits premier et second moyen de forage à la manière
d’un alésage transversal dans ledit trou souterrain
(18).

13. Procédé selon la revendication 12, comprenant en
outre l’utilisation dudit appareil de forage par pous-
sage/tirage pour tirer au moins un tube ou une gaine
de tube disposé(e) sur ladite première plate-forme
réceptrice en arrière vers ladite première plate-forme
source à travers ledit trou souterrain foré par ledit
premier moyen de forage.

14. Procédé selon la revendication 12, dans lequel ladite
disposition dudit premier moyen de forage et ladite
disposition dudit second moyen de forage compren-
nent en outre la disposition d’une longueur de tubage
enroulé.

15. Procédé selon la revendication 12, dans lequel au
moins une de ladite disposition d’un premier moyen
de forage et de ladite disposition d’un second moyen
de forage comprend en outre la disposition d’un élé-
ment de fixation.

16. Procédé selon la revendication 15, dans lequel ladite
disposition d’un premier moyen de forage comprend
en outre la disposition d’un premier élément de fixa-
tion, et ladite disposition d’un second moyen de fo-
rage comprend en outre la disposition d’un second
élément de fixation.

17. Procédé selon la revendication 16, dans lequel au
moins une de ladite disposition d’un premier élément
de fixation et de ladite disposition d’un second élé-

ment de fixation comprend en outre la disposition
d’un pivot.

18. Procédé selon la revendication 16, dans lequel au
moins une de ladite disposition d’un premier élément
de fixation et de ladite disposition d’un second élé-
ment de fixation comprend en outre la disposition
d’un élément de préhension.

19. Procédé selon la revendication 12, dans lequel ladite
disposition d’un second moyen de forage comprend
en outre la disposition d’un ensemble aléseur.

20. Procédé selon la revendication 19, dans lequel ladite
disposition d’un ensemble aléseur comprend en
outre la disposition d’un outil de forage ayant un dia-
mètre supérieur au diamètre dudit trépan pilote.

21. Procédé selon la revendication 19, dans lequel ladite
disposition d’un ensemble aléseur comprend en
outre la disposition d’un élément de fixation.

22. Procédé selon la revendication 19, dans lequel ladite
disposition d’un ensemble aléseur comprend en
outre la disposition d’un moteur de fond.
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