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(57) Claim
1. A device for the interconnection of two flexible 

flow lines to allow running of pigs from one sard flow 
line to the other said flow line, comprising a modular 
crossover apparatus able to be disposed adjacent 
equipment adapted to be located at a subsea production 
station having two substantially parallel flexible flow 
line terminals, wherein the modular crossover apparatus 
includes a control valve connected between two first 
pipeline sections having end connectors for connection to 
the flow lines, and two second pipeline sections having 
first ends connected to said first pipeline sections 
intermediate opposite ends thereof respectively and 
second ends adapted to be connected to said flow line 
terminals respectively, whereby upon selective actuation 
of the valve to an open position a pig can be launched 
from the surface facility through the one said flow line, 
passed through said modular crossover apparatus and 
return through the other said flow line to thereby clean 
the other said flow line and push debris back to said 

surface facility.
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This patent specification refers to an equipment

enabling the connection between two lines to allow the passage

of a pig.

The present invention refers to an equipment in the 

form of an interchangeable accessory module, to be installed 

against a system for controlling/carrying fluid material, to 

enable the connection between two lines to allow the applic­

ation of a pig.

More specifically, it relates to the passage of a 

pig through a piping carrying oil from a production well that 

may be clogged by the formation of a crystalised material, 

called wax, and thus reduce the flow of the fluid material or 

even stop it, enabling a pig to go to the obstructed location, 

to remove the undesirable formation and return to a place
• · · ·• · · ·

;·.··. close to the point where it was introduced in said piping.• ·
DESCRIPTION OF THE PRIOR ART

• · · ·
Hitherto, one of the most efficient methods for• · · ·• · · ·

mechanically removing undesirable material accumulated inside
• · · ·
: ' a fluid-carrying piping has been the scraping of the inside• · e ·• · ·

portion of said piping by means of a travelling member, called 

·’·'? pig, as known by those skilled in the art.
• · · ·• ·
··” The term "pig" was borrowed from English instead

of "scraper", as referred to in the purchase specifications 

•....’in the Brazilian market, because it is universally adopted 

and its Portuguese translation as "raspador" (scraper) would 

restrict the scope of use of such devices, which, apart from 

just removing products from a piping, are employed to separate 

products in order to minimize contamination, to drive fluids 

inside a piping, to calibrate the piping diameter or to 

determine its working volume, apart from other applications
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that may arise to cope with new problems.

A pig is a piece made of a polymeric material, 

generally in the shape of a cylinder or a sphere, or of a 

combination of parts, also of polymeric material, in the shape 

of discs joined by a common shaft, which can be made of the 

same material or of metal or pivoted , and said

discs of polymeric material can also have, between them, 

abrasive parts in the shape of discs or of abrasive straps 

applied over the cylindrical member or inserted between the 

discs. Such pig can be made of elastomeric polymers, having 

a stable structure or a sponge-like nature enabling a reasonable 

elastic deformation.

The technique of applying said pig comprises the 

introduction of it into an opening in said piping, which we
e · · o

« · · ·

.. .· will refer to as "inlet connection", to which, once said
8 8 8 ’ »
• ·

opening is sealed by any means, is applied behind the pig a
• · B ·

*“* fluid under a relatively high pressure, which drives said• · · ·
« B · B

pig to "travel" inside the piping, thus dragging the material
• · · ·
: ’ Ito be displaced in front of it. At a certain point in the

B a B B
B B 8

’piping, when the whole piping length or the desired portion 

•’•"•of ϋ bas been travelled over, there should be an opening,
8 8 8 8

’••••which we will refer to as "outlet connection", where we will 

::.··.take out the pig and, before such removal, the material
8 8

•....‘dragged along by its "travel".

Current practice provided for the pig to be sent 

in one direction inside the piping and withdrawn at the end 

of the travel. It so happens, however, that in areas that are 

difficult to reach, such as a piping connected to an oil- 

producing well located in deep waters (as deep as 1 km or 

more), it is easy to reach the "inlet connection", which is
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located on the surface (such as a platform), but we cannot 

reach the "outlet connection". In such cases, when clogging 

occurs in a production line as a result of "wax" formation, 

the solution adopted, although apparently extremely drastic 

and of little efficiency, consists of hoisting the piping 

to the surface and provisionally replacing the obstructed 

line while the latter is cleaned by convenient means, mainly 

by passing a pig as described above. It is easy to visualize 

the great cost of replacing an undersea line, as well as the 

loss of time and the delay in the production of oil.

To overcome this obstacle, the prior art has developed, 

among other concepts not relevant for understanding the 

present invention, the pig passing concept referred to as

• "pigging loop". However, within this concept, the current 

···’, practice only provides for the connection of two lines having• · ·• ·
,:.. the same diameter incorporated into the design of an under-β · · ·

sea equipment close to an oil-producing well (e.g., a Christmas
• · · ·

tree or a template manifold), so that a pig is sent through 

;·.**. one of them and is returned through the other. With this
• · · ·
’··’ · design option, the production line has, compulsorily and per- 

manently, the same diameter as the water and/or gas injection
• · ·
·’’’*· line (or a secondary production line or also an additional 

., service line).
• · · ·• ·
.····. Although progress has been made to facilitate pig• · · ®

operations in pipings having portions that are difficult to 

reach, such as the offshore oil production pipings already 

described, there remains the drawback of little operational 

flexibility, for it requires definite modifications to the 

internal design of said undersea equipment (e.g., a Christmas 

tree or a template manifold) and lines having the same 

diameter, for the pig circulation, even in those cases where
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such pig is not necessary in view of the inherent characteris­

tics of the fluid being carried, thus causing a significant 

and, above all, unnecessary increase in the costs of offshore 

oil-producing systems. It cannot be used either on systems 

already existing when the undesirable deposit formation appears 

late on said undersea piping, for it would force the full

replacement of the whole producing system, including the fixed 

production equipment, causing serious losses.

SUMMARY OF THE INVENTION
ft · · o

The equipment provided by the present invention ir
ft ft ·ft ft
..intended to ameliorate such drawbacks. As an accessory module

ft · ft ft
• •t«o a fluid control and carrying system, such as a Christmas

• ft ft ft
•JVree of an oil-producing well, the equipment enables a pig toft ft · ft
pass through a long piping and be recovered at a point close 

to where it was introduced.

Thus, one great advantage of the present invention

*..*is its modular nature. As the module is added to an oil-

.·.«producing assembly (for example, a Christmas tree), it can
ft ft ft

be installed on any equipment, even on those in operation, 

....provided their piping diameters and connections are suitable.
ft ft ft

Thus, in order to produce a pig return condition, no expensive 

and complicated modifications to the internal design of a 

Christmas tree, for example, will be required.

The present invention enables, particularly in off­

shore oil-producing systems, the use of just one conception 

of production assembly (a Christmas tree, for example ) ,irres­

pective of the type of oil produced. With the module provided 

by. the present invention coupled with said undersea assembly 

is created a modular oil-producing system having large paraffin 

deposits. By contrast, the same modular system above, without .Xi



-5-

the module as claimed, is suitable for the production of oil 

without having large or any wax deposit, with the further ad­

vantage of using smaller-diameter pipings for the ancillary 

and/or service lines, with a significant reduction in invest­

ment .

Accordingly, in an aspect of the present invention there 

....is provided a device for the interconnection of two flexible ft• ft · ft
flow lines to allow running of pigs from one said flow line to

ft ft
““the other said flow line, comprising a modular crossover

• « · β
‘apparatus able to be disposed adjacent equipment adapted to be

• · · ·
...J located at a subsea production station having two substantially 

parallel flexible flow line terminals, wherein the modular 

crossover apparatus includes a control valve connected between
e ft ft
J.: .‘two first pipeline sections having end connectors for

ft ft ft ft
*··* ‘connection to the flow lines, and two second pipeline sections 

“..having first ends connected to said first pipeline sections ft ft ft
intermediate opposite ends thereof respectively and second ends 

.... adapted to be connected to said flow line terminals 
ft · ft• ft ft

respectively, whereby upon selective actuation of the valve to 

an open position a pig can be launched from the surface 

facility through the one said flow line, passed through said 

modular crossover apparatus and return through the other said 

flow line to thereby clean the other said flow line and push 

debris back to said surface facility.



BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 shows a partial cross - section view of an

-,5a-

embodiment of the present invention, in which the portions

shown are only intended to define the function of the

embodiment, and the figure is not therefore, in any way 

restrictive of the scope of the invention.

Figure 2 shows an embodiment of the present

invention installed in an offshore well with a purpose of

,,’«Enabling an evaluation of the relationship between the equip-
• · 0 ·

: amSnt and the assembly of oil-producing installations in an
• · 0 ·

•••offshore well, yet no specific constructive features are
• 0 0 0

•“’shown.
• · · ·

0

“'DESCRIPTION OF A PREFERRED EMBODIMENT

As can be seen in Figure 1, the equipment is generally 

. referred to as 1, and the portions of other devices to which 
0 0 0
0 0 0 ·

,.. equipment 1 is connected are represented by dotted lines.
o o «

Thus, equipment 1 is connected with a flow line mandrel, 2
0 0 0

0 0 0

’(‘utilized together with a Christmas tree), which will not be 

detailed because this departs from the purpose of the invention.
0 ft 0 0

’••It is equally in communication with external equipment (in­

cluding a floating platform) by means of pipings 11 and 12, 

as will be detailed further on.

Equipment 1 comprises in principle a central portion,

15 (represented with a partial cross section taken at the 

shell), where is located a valve sealing member, 6, controlled
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by a remote driving system forming therewith what we will 

refer to as valve 5» designed to block, inside body or central 

portion 15i with «?. control from the surface, a free passage 

which should be provided between branches 5 and 4 of equipment 

1, which provide communication between body 15 of said equip­

ment and the outer portions thereof. Thus, branches 5 and 4 

are lengths of pipings preferably provided with some curva­

ture and having, on their free ends, connections for connec­

ting with pipings 11 and 12, which may be connected to sources 

of fluid under pressure or of oil from the well. It is also 

seen that two tubular branches, 9 and 10, of said flow line 

device of a Christmas tree (shown in dotted lines), are 

connected to two branches 7 and 8 of equipment 1, providing

• connections allowing fluid to flow from outside into the well 

····’ and oil produced from the well to outside (whether it is a
• · ·• ·

.:.. production platform or a place of accumulation). It is not
• · · «

specific that the fluid flow assembly should be comprised of
• · · ·

pipes 11, 7 and 9, and that those of oil should be pipes

12, 4, 8 and 10. However, only as a basis of reasoning, we
• · · 9

*··* : will consider that assembly 10, 8, 4 and 12 is the one

. ... carrying oil from the well to outside. Thus, the flow of oil
• · ·
·’’**· follows the direction (in a sequence) 10, 8, 4 and 12, while 

the fluid follows 11, 3, 7 and« · · · '
• 99 ·

,····, The abutments of pipings 7 and 8 with curved pipes• · · ·
3 and 4, respectively, are provided with respective bars 13 

and 14, designed to prevent a pig sent from curved branch 3 

to curved branch 4, when valve 5 is open, from deviating into 

branch pipes 7 or 8. Thus, we see that, if it is known that 

the branch comprising pipings 4, 12 and henceforward up to 

the platform (for example) is obstructed by solids, a pig is



sent from outside, passing through piping 11 into piping 5, 

through valve 5 when the valve is open, into piping 4 and then 

to piping 12, which extends to a point on the surface where 

the oil produced is collected, and the material obstructing 

the free flow of oil and obviously the pig at the end of its 

travel are also collected. We have seen from the present 

description that the pig in this case follows a route close 

to the Christmas tree, returning from there to the place where 

it was launched. Although this description is very simple, it 

is possible to note that a number of important operstional 

parameters are involved:

a) the entry of oil through piping (branch) 8 is preferably 

but not compulsorily stopped (such interruption can be made

• at any point in said piping 8 or close to the Christmas tree, 

in piping 10) to prevent high-pressure fluid from opposing
* · ·• ·

,:., the flow of oil;• ·· ·
b) passage through piping ?, which exits from branch with

* * · ·
curved piping 5, is also interrupted, preferably when obstruction 

caused by valve 5 is cleared, and such interruption can be made
• w · ·

*··* ‘at branch 7 or piping 8, close to the Christmas tree;

,·'··, c) as we have seen, the pig .will pass through valve 5 (in
« · *
•’.’//.’body 15), being pushed by pressure fluid into pipings 4, 12 

and extension;• · e · 7• · · ·• ·
,·■··.d) it should be understood that the control for opening the• · · ·

valve 5 closing member, as well as of members (not shown) 

closing the flow to pipings 7 and 8 (directly or indirectly), 

is carried out by control means operated from the surface, 

these means not being shown because they are outside the scope 

of the present invention;

e) generally, the two pipings connecting the platform on the
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surface (for example) end the well and also connecting equip­

ment 1 with such two operating stations represented by­

lengths of pipings 11 and 12 and their extension (not shown), 

this meaning that the pig, when launched by means of a high 

pressure fluid through said fluid line 11, will return in 

body 15 of valve 5 and push outside the accumulated products 

(’’wax"), thus "cleaning" the piping without requiring the 

removal of equipment.

Thus, in view of the foregoing, we have seen that

it is possible to use the pressure of the fluid itself, 

usually available in an oil well operation, as a pig driving 

member, which enables the internal "cleaning" of the piping 

without the extremely high cost of replacing already installed

• lines located in deep waters and/or of collection stations of 
····'*  ground wells located at great distances, or the need of
• to ·· 1
tot toto 

additional compression facilities.
it ft*  ft

From the foregoing description, all the advantages
G

0 ft · ·

·* “ and the novelty of the present invention will become apparent; 

as previously stated, only one preferred embodiment was
* ·

• ft to to

’·.*  : described, and modifications thereof will be readily understood 

. .. by those skilled in the art without departing from the scope
’ · 99

·’’,*·  and the spirit of the invention.

ft to ft ft
«· · *• *

• ft · ·
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• ft ft ft

• ft ft ft0• « ft ·
• o · ft

« ft ft ft

• ft ft ·

ft ft ft ft ftft ft ft ft
ft ft ft ft 

ft ftft ft

ft · ft
ft ft 

ft ft ft

ft ft ft ·
ft ft

• ft ·

10
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. A device for the interconnection of two flexible
flow lines to allow running of pigs from one 
line to the other said flow line,

be

said flow
comprising 

disposed 
a subsea

a modular
adj acent 

production 
parallel flexible flow
at

crossover apparatus able to 
equipment adapted to be located 
station having two substantially
line terminals, wherein the modular crossover apparatus 
includes a control valve connected between two first
pipeline sections having end connectors for connection to 
the flow lines, and two second pipeline sections having 

pipeline sections 
respectively and 

to said flow line

first ends connected to said first
intermediate
second ends

ends thereof
be connected
whereby upon selective actuation

opposite 
adapted to 

terminals respectively,
of the valve to an open position a pig can be launched 
from the surface facility through the one said flow line, 

crossover apparatus and 
thereby 
back to

passed through said modular 
return through the other said 
the other said flow line and
surface facility.

flow line to
push debris

to claim 1,

clean
said

2. A device according
first pipeline sections having openings in side 
thereof at connecting points with said second pipeline 
sections and guide bars extend across said openings to 
prevent entry of a pig into said second pipeline section.

wherein said
walls

3 . Equipment for 
to allow running of 
described with reference

the interconnection of two lines
pigs substantially as herein 
to the accompanying drawings.

30 Dated this 31st day of July 1995

PETROLEO BRASILEIRO S.A. 
By their Patent Attorney 
GRIFFITH HACK & CO.

PETROBRAS
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