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1. A method of deploying a cable o other line associated
with a fluid transportation pipeline, which method comprises
the following steps performed whilst the pipeline continues q
in normal operation full of and transporting a fluid under a 3 t
<
positive pressure: -
*
(1) introducing the leading end of the cable into the jfi
pipeline at an upstream cable inlet position, and at an ?
?‘%
acute angle to the upstream fluid flow direction, through a %
first fluid sealing means connected to the pipeline at that i;:;

inlet position;

W

B

i
W
AR

(2) feeding the cable into the pipeline until the leading
end reaches a predetermined downstream cable exit position;
€3) introducing a cable grab into the pipeline at that

cable exit position, and at an acute angle to the downstream
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fluid flow direction, through a second fluid sealing means

disposed at this exit position; \
t4) causing the grab to engage with and grip the leading

end of the cable; and

{5) withdrawing the grab through said second fluid sealing

means thereby to withdraw with it said leading end of the

cable from the pipeline at an acute angle to the downstream

fluid flow direction.
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The following statetent is a full description of this invention, including the best method of performing it known to tne/us




10

30

35

u e

"

- la - 3105FOR -
PEPELINE SYSTEMS {
This invention relates to fluid transportation pipeline i
systems, for transporting bulk liquids or gases over {

substantial distances,

Such a system may require the transmission of data and/or
control signals from one part of the system to another, in
which case cables or lines are provided for transmitting
such signals. Such signals generally comprise electrical or
optical signals, though in appropriate circumstances they

may even comprise hydraulic¢ or pneumatic signals,

Such cables or lines may be buried, or otherwise supported,
alongside a pipeline which extends between the locations at
which such signals are generated and utilised respectively.
Those cables or lines are vulnerable to damage by

destructive natural or human forces.

According to one aspect of the present invention, such
cables (or lines) are deployed within the pipeline itself,
instead of alongside it, each such cable entering the
pipeline through an inlet fluid sealing means, and leaving

the pipeline through an outlet fluid sealing means.

According to anotheér aspect of the present invention, such a
cable is deployed inside the pipeline whilst it continues in
nermal operation, full of and transporting a fluid under
pressure, by a method which comprises the steps of:

(a) attaching a collapsable drogue or other centralising
device to the leading end of a cable, =
(b) introducing the drogue and attached cable into the
pipeline through a fluid sealing means at an upstream inlet
position thereon,

(c) feeding the cable at a controlled rate into the pipeline

i3

and allowing the cable to be carried along by the fluid
flowing in the pipeline, with its leading end centralised in
the pipeline by the drogue as it is carried downstream by
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the fluid entrained behind i{t,
{d) extracting the drogue and attached cable end through a

-2 3105FOR é

fluid sealing means disposed at a downstream exit position
- on the pipeline; and

- mSeeretens g LR

5 (e) securing the cable against movement at said inlet and

exit positions in the respective cable sealing means.

The above method may also comprise the steps of sensing the
arrival of the drogue and attached cable end at a

10 predetermined downstream position and thereupon temporarily
halting the passage of the cable into the pipeline at the
upstream inlet position; inserting a cable grabbing device

into the pipeline through said downstream fluid sealing

':a3§ means; operating the cable grabbing device so as to cause it
*?ﬁ&s to engage and grip the drogue and cable end; and withdrawing
i:?: the cable grabbing device through said downstream fluid
AL sealing means so as to withdraw the drogue and attached
.?.. cable end, whilst paying out further cable into the pipeline
i at the upstream inlet position.
20
e’ Said method may also comprise the steps of securing in a
‘:::. fluid-tight manner to an existing pipeline at each of said %
$ e inlet and outlet positions thereon a respective branch pipe,
L L each such branch pipe being inclined relative to the . ‘
.'.}5 plpeline at an angle (of approximately thirty degrees) é %
suitable for introducing the cable into the pipeline, or 5 é
e s extracting it therefrom respectively, without causing damage % $
- to the cable. é
;
30 Said method may also include the steps of securing y
permanently %o each of said branch pipes a respective fluid-we 3
%

tight isolating valve for providing controlled access to the
a8sociated branch pipe; and subsequently in respect of each
such branch pipe in turn, the steps of securing to the free
35 side of the valve a fluid-tight drilling mechanism, opening
the valve, advancing a rotating drill through said valve and
C» causing It to drill a skewed hole through the wall of the
g .0 pipeline, withdrawing the drill, closing off the valve,

PP IR - g



10

¢ oo
L3 *

LN
¢ 00

30

35

-3- 3105FOR
removing the drilling mechanism and securing in its place on
the valve a sald fluid sealing means and a fluid-tight cable
handling mechanism, re~opening the valve and operating the
cable handling mechanism either to introduce the leading end
of a sald cable through said sealing means and valve into
the branch pipe at the inlet position, or to extract the
leading end of the cable through said valve and sealing

means at the outlet position,

Preferably, each branch pipe is provided with a lining
sleeve to guide the cable smcothly into and out of the

pipeline,

Each such isolating valve preferably comprises a slide valve
in which an apertured valve plate is arranged for sliding
movement across and between opposed inlet and outlet ports,
whereby in one position of the valve plate a passageway is
provided between those ports, and in another position those

ports are isolated from one another.

Other features of the present invention will be apparent
from a reading of the description that follows hereafter and
of the claims that are appended at the end of that
description.

One embodiment of the present invention and wvarious
modifications thereof will now be described by way of
example and with reference to the accompanying diagrammatic

drawings in whigh:

Figure 1 shows diagrammatically in side elevation: a pipelineq,
incorporating a cable in accordance with the present

invention; and

Figure 2 shows, in a view similar to that of Figure 1 but on
a slightly larger scale, the apparatus necessary for
deploying the cable in the pipeline.
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Referring now to the drawings, a pipeline 10 transports bulk
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fluid 12 (such as water or oil) under a high positive
pressure (of the order of 1440 or more pounds per square
inch (approximately 99.6 bar)) from left to right as

seen in Figure 1, and at a predetermined flow rate (about
2 metres per second) between a fluid supply location 14
(referred to hereafter as the 'upstream location') and a
fluid delivery location 16 (referred to hereafter as the
*downstream location'), which locations are situated many :

miles apart, even up to 100 miles or more apart.

At each of those locations, the pipeline 10 is provided with
a branch pipe 18, 20, angled relative tu the pipeline at a
preferred angle of approximately 30° and having a fixing
flange 22, 24, Secured on each such flange in a fluid-tight
manner is a manually-operable isolating valve 26, 28
{preferably a slide valve), and to the free side of that
valve is secured (in a fluid-tight manner) a fluid sealing
unit 30, 32.

An electric cable 34 extends from a terminal unit 36 at the
upstream location 14 to a similar terminal unit 38 disposed
at the downstream location 16 via the respective sealing

units 30, 32, the respective isolating valves 26, 28, the . :

respective branch pipes 18, 20, and the pipeline 10 itself. R |
At the respective terminal units 36, 38 the cable 34 ; é
connects with similar cables 40, 42 associated, for P
example, with adjacent pipelines or sections of pipeline. s
The cable 34 is protected against mechanical damage at the E
respective pdints of entry into and exit from the pipeline = %

by tubular guide sleeves or liners 44, 46 which are secured

in the respective branch pipes, project a minimal distance

into the pipeline itself, and have angled and smoothly
finfshed free ends.

e T

by
AN

The cable 34 is deployed in the pipeline 10 whilst the flow
of liquid under normal pressure in the pipeline continues.
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This is achieved by the apparatus and the method which are

described below.

For the purpose of installing the cable 34 in the pipeline
the following apparatus is installed temporarily on the
pipeline:

(a) at the upstream location 14, a cable driving mechanism
48 is attached temporarily to the fluid sealing unit 30, and
is arranged to draw cable from a supply reel 50 and to feed
it via the fluid sealing unit 30, the opened isolating valve
26, and the inlet branch pipe liner 44 into the pipeline 10;
and

{(b) at the downstream location 16, a cable withdrawing
mechanism 52 is attached temporarily to the fluid sealing
unit 32, and incorporates a linear tubular element or lance
54 which carries internally in its free end or nozzle a
cable grab 56. That mechanism 52 is operable to advance the
lance and enclosed cable grab as required into the pipeline
10 via the fluid sealing unit 32, the opened isolating valve
28, and the branch pipe liner 46, and subsequently to
withdraw the lance and cable grab as required. That
mechanism also includes means (not shown) for advancing the
cable grab 56 from within the lance nozzle into the
pipeline, and for opening and closing its jaws 58 as

required.

To deploy such a cable 34 in the pipeline 10, the following

procedure is followed:

(i) 4 flexible connector 60 is secured to the leading end of
the cable, and after threading that connector through the
cable driving mechanism 48, a collapsed fabric drogue 62 is
attached to the connector by a plurality of drogue strings
64 and a swivel connection 66;

(it) the drogue and attached cable end are then fed thriough
the fluid sealing unit 30 and, after opening the isolating

valve 26, into branéh tube liner 44, and thence into the
fluid flowing in the pipeline 10. There the flow of fluid
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past the collapsed drogue causes it to open up, become
centralised in the pipeline bore, and be urged along by
the fluid entrained behind it;

{iii) the cable driving mechanism 48 is then caused to exert
a controlled driving or braking action (as required) on the
cable being fed into the pipeline, so as to control in a
desired manner the progress of the drogue and attached cable
end along the pipeline;

(iv) on arrival of the drogue at the downstream location 16,
a first magnetic sensing device 68 mounted alongside the
pipeline 10 detects the presence of a magnet 70 carried by
the cable connector 60 and thereupon emits a control signal
72, which on being relayed to the upstream location 16
results in the halting of the cable driving mechanism 48 and
of the paying in of further cable from the supply reel 50;
{v) after the now-stationary cable has settled in the
pipeline, the driving mechanism is caused to pay in slowly
further cable, and is subsequently stopped on detection of
the drogue magnet by a second magnetic sensing device 74
sltuated a short distance downstream of the first sensing
device 68,

further small amounts of cable are executed until on

Further similar steps of slowly paying in

detection of the drogue magnet by a final magnetic sensing
device 76, the cable is halted with the drogue and cable end
in predetermined retrieval positions adjacent the free end
of the branch pipe liner 46;

2v1) on receipt of such a control signal from the final
sensing device 76, the cable withdrawing mechanism 52 is
caused to advance the lance 54 and enclosed grab 56 into the
pipeline through the fluid sealing unit 32, the opened
isolating valve 28, and the branch pipe liner 46, and then
to project the grab 56 from the lance nozzle and open the
grab jaws 58 whereby to cause them to intercept the strings
64 of the now-stationary drogue;

{vii) the withdrawing mechanism 52 is then caused to close

and retract the grab jaws 58, thus engaging them with one or
more of the drogue strings 64, drawing the collapsing drogue
into the lance nozzle, and finally engaging the cable
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connector 60 positively in the lance nozzle, where it is
held by spring-loaded pawls 78 which engage in an annular
groove 80 formed in the cable connector;

PR aaa e

(viii) the withdrawing mechanism 52 is next caused to
retract the lance and then withdraw it and the attached
cable end through the branch pipe liner 46, the isolating
valve 28, and the fluid sealing unit 32. The lance and cable
end have the same external diameters so as to enable the
cable to pass into and through the fluid sealing unit 32
without difficulty and without any substantial loss of fluid
from the pipeline., The cable driving mechanism 48 is caused

to feed in additional cable as the lance 54 withdraws the

cable end from the pipeline;

(ix) the cable connector 60 is then detached from the lance,

and the cable is reconnected with the withdrawing mechanism,

which is then operated to draw further cable through the

pipeline 10 with or without the assistance of the cable

driving mechanism 48; and

(x) the cable driving and withdrawing mechanisms 48 and 52

are then uncoupled from the respective fluid sealing units i
30, 32, and the cable ends are trimmed and carried into the

respective terminal units 36, 38,

The above-described method and apparatus may be used for
installing any form of cable or line in a pipeline whilst it ;

continues to transport bulk fluids at substantial working

e

pressures, Such a cable may be arranged for the

transmission of any form of control or data signal, e.g.
electrical or optical. Even hydraulic or pneumatic control
lines may be deployed in the described manner in a pipeline.

»

-

Whilst the method described above i: -eadily employed on

wxt, gk -5 e

pipelines which are already equipped with suitable branch
pipes appropriately angled relative ts the pipeline, the
method may also be employed on any existing pipeline, by
first equipping the pipeline with suitable branch pipes at
tespective upstream and downstream locations.,
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The reader's attention is hereby directed to our
concurrently filed, co-pending patent application No.
*J[eqsslgg-43!:::=i=:*n=3=3113#2which discloses a means and a
method for enabling the invention of this application to be

{
St i, sy e ?S‘ 1
J e 1

applied to existing pipelines.

Each of the fluid sealing units 30, 32 may incorporate as a
fluid sealing means, an inflatable annular collar 82 through
the centre of which the cable is drawn. That collar is
inflated hydraulically from a source 84 to a pressure
sufficient to allow movement of the cable through the collar
without permitting any appreciable egress of fluid. Further
inflation of the collar will result in a complete seal of
the cable when it is stationary. Other sealing rings may be
applied around the cable to provide a leakless fluid seal
after the drawing-in of the cable has been completed, at
which time the hydraulic inflation of the sealing collar
may be exhausted if desired, until the next oc¢casion on
which the cable is to be adjusted or withdrawn from the

pipeline.

In some instances, and/or at some times, the drogue 62 may
contribute substantially to the effort necessary to draw the
cable into the pipeline, whilst in other cases, and/or at
other times, it contributes in only a small way. In either

case, the drogue serves the important function of holding

'

the leading end of the cable substantially centrally within
the bore of the pipeline, so that that c¢able end cannot foul
any irregularity present in the bore of the pipeline as the
cable is advanced along the pipeline.

> -
Moreover, the drogue provides a relatively simple means for
locating the leading énd of the cable in a position suitable
for retrieving the cable at the downstream exit locatlion.
Furthermore; the drogue and drogue strings provide a simple
means for engaging and securing a hold 6n the cable end as a
preliminary to drawing the cable end into the cable guide 46
at the exit location.

-
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The flexible connector 60 secured between the cable end and
the swivel connection 66 serves to facilitate the entrance of
the cable into the exit branch pipe liner 46 when the cable
end is being withdrawn by the lance into that liner.

Where a very long pipeline is sub-divided at intervals into
aiscrete sections by valves, it is necessary for any such
cable 34 to leave the pipeline 10 upstream of each such
valve via an exit branch pipe 20 and associated equipment,
and to re-enter the pipeline downstream of each such valve
via an inlet brané¢h pipe 18 and associated equipment.

The cables installed in adjacent sections of a pipeline are
connected together at the afore-mentioned terminal units 36,
38.

Mozxeover, for any pipeline system, the maximum length of
cable available i4n one piece will determine the positions of
associated inlet and outlet branch pipes 18, 20. Successive
separate lengths of cable 34 drawn into successive sections
of a pipeline through respective pairs of associated inlet
and outlet branch pipes are inter-¢onnegcted to provide a

continuous cable circuit running the whole length of the

pipeline.

The drogue device may be replaced, if desired, by any other
device that will effectively hold the leading end of the

cable in a ceéntral position in the pipeline bore. For
example, a collapsable umbrella-like frame having resilient
spbkes radiating from a central shaft and biased te the

open position may be used. Such spokes may incorporate,

for example, barbs for assisting in retrieval of the cable ¥
end by the grab 56, 58,

The grab jaws 58 may be resiliently biased to the open
condition, so that they open automatically when the grab is

advanced into the pipeline, and are ¢losed automatically on
being withdrawn back iato the lance.
(38 :s5p=-bp05ES
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The Claims defining the invention are as follows:-
1. A method of deploying a cable or other line associated
with a fluid transportation pipeline, which method comprises
the following steps performed whilst the pipeline continues
in normal operation full of and transporting a fluid under a
positive pressure:
(1) introducing the leading end of the cable into the
pipeline at an upstream cable inlet position, and at an
acute angle to the upstream fliuiid flow direction, through a
first fluid sealing means connected to the pipeline at that
inlet position;
(2} fewvding the cable into the pipeline until the leading
end reaches a wredetermined downstream cable exit position;
(3) introducing a cable grab into the pipeline at that
cable exit position, and at an acute angle to the downstream
fluid flow direction, through a second fluid sealing means
disposed at this exit position;
(4) causing the grab to engage with and grip the leading
end of the cable; and
{(5) withdrawing the grab through said second fluid sealing
means thereby to withdraw with it said leading end of the
cable from the pipeline at an acute angle to the downstream
fluid flow direction.
2. A method according to Claim ., wherein-
(a) prior to step (1), a collapsible cable-=centralising
device is attached at the leading end of the cable;
(b) said step (1) includes introduc¢ing the centralising

device in a4 collapsed state into said first fluid sealing

oo
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centralising device expanding automatically from the |
collapsed state into an open stat 2 when in the pipeline i

whereby to hold the cable end centralised within the
transverse cross section of the pipeline during step (2):

. L3 {c} said ¢ =2p (2) includes detecting the approach of the
leading end of the cable to a predetermined position
upstream of the cable exit position and thereafter
controlling the infeed of the cable into the pipeline so as
to arrest the leading end of the carle in a predetermined

10 cable retrieval position adjacent the second fluid sealing
means; and -

(d) said step (3) includes ~

s s 15
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(1) advancing a tubular cable-retrieval lance into
the pipeline through the second fluid sealing means so as
to position the free end of the lance in the pipeline
adjacent the stationary centralising device and attached
cable end,

(11) advancing from within the free end of the lance
a cable grab towards the centralising device and attached
cable end,

(iii) operating the grab so as to engage and capture
at least a part of the centralising device and cable end,

(iv) withdrawing the grab from the pipeline into the
tubular lance so as to draw the centralising device and
cable end into the tubular lance, and

{v) withdrawing the lance through the second fluid
sealing means so as to advanceAthe centralising device and
cable end through the second fluid sealing means whilst
feeding the cable further into the pipeline through the

first fluid sealing means.

3. A method according to claim 2, wherein the
centralising device Is attached to the leading end of the
cable via a socket which is secured to the cable end and
incorporates a swivel connector to which said centralising

device is secured.

4, A method accrurding to claim 3, wherein the socket is
flexible.

5. A method according to any one of the claims 2 to 4,
wherelin the centralising device expands to the open
condition under the influence of the fluid flowing in the "W

pipeline.

6. A method according to claim 5, whexein the
centralising device comprises a drogue having a collapsible
canopy conneécted with the cdble end by a plurality of
strings.
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7. A method according to any one of the claims 2 to 4,
whereln the centralising device comprises a collapsible
array of radial spokes which radiate from a central member
and are resiliently biased outwardly to an open condition

relative to said member.

5
8. A method according to any preceding claim, wherein the
grab comprises a plurality of jaw members which open in
radial directions and have inwardly pointed barbs for
10 engaging with the centralising device and attached cable
end.
9. A method according to claim 8, wherein the jaw members
'3.5 are resiliently biased to an open condition ard open
¢:{:.15 automatically when the grab is advanced from the free end
e, of the tubular lance, and are closed together automatically
‘:": on return of the grab inte the free end of the lance.
ssee
sestes ,
LA 10. A method according to any preceding claim, wherein a
20 magnetic device is secured to the leading end of the cable,
LS and magnetic¢ sensing means are mounted alongside the
::: pipeline and constitiatute a means for detecting the said
T approach of the leading end of the cable.
R /
25 11. A mgthod~aceording to any preceding claim, wherein

said tubular lance includes in its said free end a pawl
device arranged for engagement in a grooved part of the
cable end, whereby to seéurely hold the cable end in the
free end of the lance during the withdrawal of the lance
30 through the second fluid sealing means.
s .y
12. A method according to any ptreceding claim, wherein
each sald fluid s;;ling means is connécted to the pipeline
in a fluid-pressure tight manner via an isolating valve and
'35 a branch plpe which is secured to the pipeline at a saild
acute angle, and wherein said isolating valve at the
upstream cable inlet position is opened only after
fntrodu¢tion of the centralising device and attachew cable
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end into the first fluid sealing means, and said isolating
valve at the downstream cable exit position is opened only
after the introduction of the cable retrieval lance into the
second fluid sealing means.
13. A method according to Claim 12, wherein each said
branch pipe incorporates coaxially within it a cable guide
tube through which the cable is intended to pass during
deployment of the cable, and wherein each such guide tube
has a free end which projects into the pipeline and which is
angled and smoothed so as to minimise damage to the cable on
being fed into the pipeline at the cable inlet position and
on being drawn out of the pipeline at the cable exit
position.
14. A method of deploying a cable or other line in a fluid
transportation pipeline whilst the pipeline continues in
normal operation full of and transporting a fluid under a
positive pressure, substantially as hereinbefore described
with reference to and as illustrated by the accompanying
diagrammatic drawings.
15. A fluid transportation pipeline having associated
therewith a cable or other line, which cable br other line
has been deployed in the pipeline by a method accoerding to
any preceding claim.
DATED FEBRUARY 11 1991
BRITISH PIPELINE AGENCY

LIMITED
By their Patent Attorneys
KELVIN LORD AND COMPANY
PERTH, WESTERN AUSTRALIA.
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