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TEST PLUG FOR PIPES

This invention relates to a test plug for pipes.

In the fabrication of fluid flow systems,
whether they be for the purposes of conveying liquid
such as petro-chemicals, or gases such as natural gas,
or even fluidized cereals as is common in the cereal
processing industry, the use of conduits or pipes is
common and replete. From a fabrication point of view,
pipes can only be manufactured to a finite length and
therefore, various lengths or elbows must be connected
together in order to structure the conduit £luid
conveyance means. This is accomplished by welding
butt ends of pipes together or to elbows etc., or
alternatively, to weld the end of a pipe to a butt
flange and to juxtapose two butt flanges together by
means commonly known, for example, use of bolts
through each juxtaposed annular portions of each butt
flange. Generally, such flanges co-operatively employ
gaskets as ssaling elements.

It is increasingly desired to have these welds
tested for the purposes of determining whether there
is any leakage. Particularly, in the petro-chemical
industry, it is now being mandated that the amount of
f£luid evaporating or escaping from any weld or
flange/flange interface be reduced to allowable limits
which, up ¢ now, have been about 2 liters per annum

. to less than a % of a liter per annum per

flange/flange or weld interface. When one considers
that in petro-chemical plants there are thousands of
such welds or butt flanges, the task of testing each
of them becomes onerous and costly.

THE INVENTION

We have conceived a simplified test plug which
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as great as what is desired, say even 6§ to 10 feet
(300cHm), or mMOre.

5 It is an object of the invention to provide a
simplified test plug which can be hand carried by one
or two workers, assembled within the diameter of a
pipe to be tested, temporgrily sealed therein so as to
allow a testing step to take place which tests the

10 integrity between an annular pipe segment and the test
plug, the annular pipe segment generally including a
welding interface or a flange interface, or other
surface, in order to determine if this region leaks at
all, and if it does, to what extent.

i5 The invention therefore contemplates a test plug
assembly for testing the internal integrity of a
segment of pipe having an internal diameter, the

assembly comprising (a) an annular body with
opposite annular faces and defining on its outer
20 perimeter, a peripheral recess, (b) a pair of bosses

(c) a pair of resilient annular members adapted to be
respectively jﬁxtaposed between a boss and an annular
faces, (d) means for urging the bosses respectively
against an adjacent resilient annular member SO as to
25 cause the same to frictionally engage and to seal
against a boss, and its adjacent annular face, and the
internal diameter of the pipe segment, and, (e) means
communicating through the assembly to that plenum now
defined by said recess, the annular members, and the
30 . internal diameter of the pipe, whereby the integrity
of the pipe segment may be determined. Particularly,
the urging means (d) is a shaft which extends between
said bosses, preferably with one of the bosses being
integral to the shaft, the opposite end of the shaft
a5 being threaded so as to provide means for urging the
resilient annular members, respectively between an
adjacent annular face and boss in order to seal the
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one embodiment, the communicating means (@)
communicates through the shaft from its threaded end
and provides communication means to the recess in the
5 annular body, which preferably is a peripheral annular
recess Or Irace.
In another embodiment, there may be a pair of
communicating means to ¢the peripheral annular recess
defined by the annulus and the urging means being a
10 plurality of axially oriented circumferentially
disposed bolts, in which case each boss may be an
annulus. In oxrder to Ffurther reduce weight, the
annulus may be aluminum wherein the outer annular
recess is milled from cylindrical aluminum stock; and
15 the bosses, fabricated either from steel or aluminum
solid rod or sguare stock and appropriately milled.
In above noted embodiments, the hydrostatic
testing media is a fluid-like liquid, preferably
water, which is inserted into the plug after its
20 sealing engagement within and communicating with the
inner diameter of that selected pipe space which now
defines the testing plenum is itself defined by the
plug and the internal pipe space diameter. Into the
testing plenum, the testing media is flowed, via
25 conduits through the plug: then, pressurized to test
the integrity of that portion of the pipe that is in
juxtaposed communication with the hydrostatically
filled testing plenun.
in a variation of the aforesaid embodiments, the
30 © nwiest plug® is also an isolating-monitoring plug;
namely, one that isolates pipe space from a region or
interface while allowing monitoring of that pipe space
on the obverse side to the test-isolation monitoring
plug from that pipe interface that is to be either
35 tested, or to which a weld is to take place, for
instance, the creation of a pipe-weld-pipe interface
or a pipe-weld-flange interface or any other similar
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interface that is to be tested.

In its broadest application, the invention
contenplates a method of testing the internal
integrity of a pipe segment having an internal wall
defining an internal bore having an internal bore
diameter comprising the steps of (a), selecting a
resilient annular member having an outer diameter less
+han the internal bore diameter, two bosses, each with
an outer diameter less than the internal bore
diameter, at least one being a disk (b), positioning,
within the internal bore, the bosses on opposite sides
of the resilient annular member (c¢), moving the
bosses, relatively closer to each other to compress
the resilient member therebetween into sealing
engagement with the internal wall of the pipe and (d},
conveying a fluid into the internal bore and against a
boss to test the internal integrity of that pipe
segment, juxtaposed therewith. Particularly, and in
the preferred embodiment, the method of testing
comprises the steps of (a), selecting an annular body
with an inner annular diameter and outer annular
diameter that is less than the internal bore diameter,
the body having an outer peripheral race of diameter
less than the outer annular diameter, two resilient
annular members, each respectively having an outer
diameter greater than the outer annular diameter ana
an inner diameter less than the outer annular
diameter, two bosses, each with an outer diameter less
than the internal bore diameter (b), positioning, at
opposite ends of the annular bedy, one of the
resilient annular members, then a boss (c), moving the
bosses, relatively closer to sach other to compress
the resilient member adjacent thereto into sealing
engagement among the annular member and the internal
wall to thereby define an annular space among the
outer peripheral race, its adjacent communicating
internal wall of the pipe segment, and the annular
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resilient members and (d), conveying a fluid through
the annular space thereby to test the internal
integrity of the pipe segment communicating therewith.
Either one or two annular bosses may be selected, if
one, the oéposite boss is a disk boss with front and
obverse faces and, when the diameter is quite large,
the disk boss may be supported on its obverse face.

example and with reference to the accompanying

drawings:

Figure 1 is an assembly perspective
view of a test plug, according to the invention,
particularly suited for pipe diameters up to 3.5"
{8.9cm), approximately:

Figure 2 is a sectional view in
preliminary application of the plug of Figure 1 into a
butt flange pipe weld interface, the integrity of
which is to be tested.

Figure 22 is the same as Figure 2
showing the fitting of the plug in sealed position;

Figure 2B is an orthogonal cross-
section to that of Figure 2 and 2A further showing
testing;

Figure 3 is a cross saction along
lines IXII-III of Figure 2;

FPigure 4 is a partially axially cross-
sectional view of an alternative embodiment of pipe
plug with venting, particularly suitable for larger
diameter pipes of up to about 8" (125cm):

Figure S‘is a partial section
illustrative of tha testing sequence for testing the
integrity of the pipe flange welded interface:;

Figure 6 is an end plan view of yet a
third embodiment of test plug, allowing a central
cavity through the plug and particularly adapted to

SUBSTITUTE SHEET {RULE 26)

hi n
n so

he

wel ding interface or a

hi s



The invention therefore contenplates a test plug 20 assenbly for
testing the internal integrity of a segnent of pipe having an

i ntermal di aneter, the assenbly conpri sing (a) an annul ar
body with opposi te annul ar faces and defining on its outer

perimeter, a ywenhkpdaes al recess, (b) a pair of annular 25 PCRRS9EB03E C) a
pair of resilient annul ar nenbers adapted to be respectively

j uxt aposed between a boss and an annul ar face, (d) neans for urging
t he bosses respectively agai nst an adjacent resilient annul ar
menber so as to cause the same to frictionallgy engage 30 and to sea
agai nst a boss, and its adjacent annul ar face, and the internal

di anmeter of the pi pRs%e@ipdk, of internaldidmdteraand 60nduNmerk; ng t hrough
the assenbly to t hat pl enugi%dpf |sn%gj1 %iﬁil ge&,ﬁ%ﬁsu%ﬁg annul ar

nmenbers, and the internal dianeter
integrity of the pﬂé@e§e§ﬁ§n?1539fb%igur° ; &nd:
Figure 8 is a diametrical cross-

5 section of another embodiment of tast plug, wherein
one annular boss substantlally occcupies the total
internal diameter of the plug, and hence is a disk,
while providing an aperture thersethrough communicating
to a channel therewith for Pressure oOr content

10 monitoring of internal pipe space, the opposite boss
being an annulus.

Figure 8A is a section of the flange-
weld-pipe interface of Figure 8 but illustrating an
annealing step to anneal the weld, the test plug shown

15 in phantom.

Figure 9 is a diametrical cross-
gection, along lines IX-IX of Figure 10, of yet a
further embodiment of the test plug of Figure 8
wherein the disk boss has no aperture and is supported

20 by a brace structure that is particularly suitable for
large internal diamester pipes, say 54" (135cm) oxr more
of internal diameter.

Figure 10 is an end plan view,
installed, of the test plug of Figure 9.

25 Referring tc Figures 1 and 2, one embodiment of
test plug is generally shown as (10) and is suitable
for testing the integrity of a welded discontinuity
(30) like 2 flange (31)-weld (30)-pipe (32) interface.
The flange (31) generally is a standaxrd butt flange,

30 . as will be apparent hereafter, while the pipe or
conduit (32) is generally of a diameter up to
approximately 18" (82.3cm). The welded discontinuity
(30), is a weld which holds the flange (31) to the end
of the pipe (32) so that a corresponding flange of a

35 next pipe run may be bolted thereto each butt annular
surface (33) of sach flange (31) juxtaposed.

Initially, it is the weld interface (30) whose
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integrity is to be determined; whether or not there
are unseen fissures oxr apertures which may allow
leakage of a f£fluld which will pass through the conduit
(22) when in application as in the petro-chemical
environment or otherwise. A bolted flange-flange
interface could similarly be tested, as could any
other pipe discontinuity.

In the flrst embodiment, the plug (10) includes
a cylindrical shaft (11} that at one end has a
threaded shank (12) and at the other end, an integral
boss, plug or disk (13) so as to form an integral
shaft component (14); the disk (13) has an inner
bevelled or truncated cone-like peripheral surface
(137), as shown. The shaft (11) defines an internal
bore (15) communicating with a flaring outer or distal
end (16) that acts as an attachment means to
communicate the bore to a water pressure source that,
during testing, acts as a pressure media as will be
explained. The bore (15) extends approximately mid-
way into and along the longitudinal axis of the shaft
(11), as more clearly seen in phantom in Figure 2 and
in the cross section Figure 2B, and communicates with
diametrically oriented channels (17), which
communicate ¢to the outside diameter surface of the
shaft {11) - see Figure 2B.

The shaft (11) is adapted to pass through an
annular piece, sometimes referred to as the annulus,
generally referenced as (20) having an internal bore
(21) sized larger than the external diameter of the
shaft (11) and having at least a radial, shown in
figures 1 and 2 as two radially oppositely disposed
channels (22) that communicate between a stepped
annular recess exteriorly circumscribing the centerx
portion of the annulus (20) with the inner bore (21).
The opposite ends of the annulus (20) are integral
radially protruding disks (24) and (25), with their
respective outer truncated annular surfaces (24’) and
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whi ch now gektinesethe testing plenumis itself defined by the
In oxrder to complete the other rigid components
of the plug (10), there is an annulus (26) whose inner
5 bore is larger than the outer diameter of the threaded
shaft (12) so as to accommodate its passing
therethrough with space, the annulus having an
interface (26’) as a reversibly bevelled annular
conical surface, and its outerface, preferably
i0 orthogonal ¢o the longitudinal axis of the bore, vet
having a stepped bore of slightly larger diameter at
the interface between this space and the inner bore of
the annulus so define a channelled race {26.) which
accommodates a smaller elastomeric ring (R,), as will
15 be explained. The obverse surface (26’) is a
reversibly bevelled annular conical surface, which
might also be Ytruncated", as are clearly seen in
Figures 2, 22 and 2B.
A second boss in the form of an annular collar
20 (27) has its inner bore sized to accommodate the
threaded shaft, to mate with a threaded nut (28) which
is adapted to thread onto the shaft and to compress
all the components referenced in the (20) into one
integral unit. In oxder to provide annular sealing
25 between juxtaposed bevellaed surfaces (137) and (247},
there is an elastomeric annular ring (R,): similarly,
there is an elastomeric annular ring (R.) juxtaposed
between truncated conical annular surfaces (25’) and
(26), the elastomeric annular seal (R,} which nests
o into the annular race (26.). The inner diameter of the
annular race is sized to frictionally engage the outer
diameter of the shaft (11) so as to a sealing fit as
will be explained.
In oxrder to insexrt the assembled plug (10) into
35 the pipe interface so as to test the integrity of the
internal diameter of the interface (30}, and now
referencing Figure 2, the assembled plug in its



20 plug and the internal pipe space dianeter. Into the

testing plenum the testing nedia is flowed, via condui ts through
the plug;, then, pressurized to test the integri ;

of the pipe that is in j uxt aposed conmuni cation with the
hydrostatically 25 filled testing pl enum In a
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i sol ati ng-nonitoring plug; nanely, one that isol ates pipe space
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other simlar interface (30) occupying or communicating with the

area defined by the annular recess (23). The nut (28)
is turned down, as shown by the arrow in Figure 2a,

5 and the reépective annular bevels (137) and (24°7)
forced into dloser proximity; and similarly, with
juxtaposed bevels (25°) and (26°), respectively
forcing the respective annular rings (R,) and (R,)
outward in the direction of thelir respective arrows

io0 (Ra). At the same time, fluid in the direction of the
arrow (F), floods the bore (15), the oppositely
disposed radial channels (17) communicating water flow
into the foreshaft regions referenced (40) in Figure
2B, out the radial channel (22) of the annulus (20) so

15 as to flood the annular space (S) defined by the plug
(10) in the internal diameter of the pipe flange
interface. Some of the fluid would escape, flowing in
the direction of arrows {60) during initial purging of
any air within the space or plenum (S) while the nut

20 (28) is turned down in the direction of the arrow (50)
eventually sealing with the space (S). The annular
ring (R,) isolates the annular space (S) between the
internal bore (21) and the outside shaft diameter (11)
so as to create a watertight environment.

25 Additional water pressure is applied so as to
increase the pressure of water within space (S). The

pressure of water within space (S) can be measured by

a hydrostatic device, not shown, while observing the

outside of the weld interface (30) to see whether any
30 leakage occurs.

In the embodiment of Figures 4 and 5, which is
particularly suitable for intermal pipe diameters up
to approximately 125cm because test plugs with larger
diameter than about 9cm, Figures 1 ¢hrough 3, become

35 too heavy for workmen to carry thus, the same consists
of a shaft (41) having an external end boss or disk
(42) at one end and a threaded portion (43) at the
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opposite snd, the shaft and disk defining a central
bore (44). The &isk (42) is welded at (45) to an
annular end disk plate (46) whose inner margin (46°)
is & bevelled annulus to accommodate "O" ring (R,).
There is an opposite annular end disk (47) with a
similar inner annular bevel (47°) to accommodate
annulaxr ring {R,) but the disk (47) alsoc has an
aperture therethrough (48) which allows passage of a
hydrostatic flooding and testing circuit, generally
shown as {50) to extend therethrough. The plug (40)
includes an annular piece (60) defining an inner bore
(61) which accommodates the sheft (41) and an out¢side
circumferential race (62), the bottom of which
communicates with a hydrostatic £illing channel (63)
communicating to the testing circuit (50) in the
fashion shown. As such, the circuit (50) has a
threaded hose (51) whose distal end threads into and
sealingly mates with a corresponding thread (T)
defined by the outer extremity of the bore (63) to
make a f£luid channel passing through the disk (47) and
communicating with the race (62). The bore (44) acts
as a venting channel to allow venting of the internal
pipe (32) when the plug (40) is being insexrted into
the flanged pipe bounded by the peripheral weld (30)
which is put in place to sealingly attach one to the
other - see Figure 5. It may also be an advantage to
conduct a second testing circuit which is referenced
(65) to test everything that is to the right of the
plug (40), as shown in that figure. Thus, the sane
bore (44) acts as the venting of the space to the
right of the plug (40) as during insertion and removal
into the pipe (33) or alternatively, to accommodate a
second circuit for testing the pipe from plug (40)
onwards ¢o the left thereof, if this be required, by
utilizing testing circuit (65).

If the space (S) which is bounded by the plug
{(40) and the internal pipe (33) flange (31) and



contenplates a nethod of testing the internal integrity of a pipe
segnent having an internal wall 5 defining an internal bore having an
i nternal bore dianmeter conprising the steps of (a), selecting a

resilient annul ar nenber having an outer dianeter |ess t han t he
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bosses, relatively closer to each ot ier to conpress the resilient
menber therebetween into sealing 15 Engagenent with the internal wall
of the pipe and (d), conveying a fluid into the internal bore and
agai nst a cirgypserential wald | (A0r Af Tonbegtpsyeds £han pipe
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embodi ment, theng%Q§918£1t5§Eérghe bore (44) and the testing cilrcuit
(50) consist of a hydrostatic pressure gauge (P)

5 communicating thereto and, to a venting valve (V),
with turn-off and turn-on switches, and a hydraulic
£luid control valve (¥) with its corresponding turn-on
and turn-off (H,). Water is periodically allowed to
flow through valve (H) into space (S) by opening (H,)

10 and closing (V,) and venting of the air within the
space (S) is achieved by reversing valve positions (H,)
and (V,) so air vents out of valve (V) in accordance
with the arrow thereabove. This cycling occurs until
the space (S) is filled with water and then pressuring

i5 of the water takes place so that the pressure gauge
(P) registers the hydrostatic pressure on the
circumferential weld seam {30) toc test the integrity
of the same.
Referring Figures 6 and 7 and to the third

20 embodiment of the invention, the same consists of an
annular plug (80) comsisting of mirror end annular
bogses or plates (81) and an annulus (82) with an
outer circumferential race (83). The juxtaposed faces
of the annular plates (81l) and the annulus (82) are

25 respectively bevelled at (817) and (82°), as shown, so
as to accommodate the seating of %“0" rings (R,) and
(R.) therebetween. Each of the annular disks (81) have
a plurality of apertures (83) therethrough

' circumferentially disposed so as to permit the passage

30 " therethrough of a nut-bolt arrangement, generally
shown as (85) consisting of a bolt head (86) which is
welded at (87) to the exterior face of each annular
disk (81), the opposite end of the bolts (85) having a
threaded shaft portion (86) accommodating a nut (87)

35 which can be turned down onto an underlying washer
{88). The annulus (82) may have appropriate

diameters, as may the disks (81l) to accomm This Sheet Has Been Repl
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Wi th an outer dianeter |ess than the internal bore dlaneter (b),
positioning, at 30 opposite ends of the dAnul ar body, one of the
resilient annul ar nenbers, .then a_boss , hoving the bosses,

rel atively closer t&”@&?ﬁaétHéPetGLEBﬁﬁ?E§s°Ver 9' §5HPAe 49 eI iFefber
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outer peripheral Taqg, i3 ¢RL2¢etE1 83 Ihnutar Toe (83), and
'

5 dlametrically opposite thereto a venting channel
(21’). The plug (80) can be inserted into large
diameter pipes exceeding 8", the bolts (87) tied down
so as toc force 0" rings (R,) and (R,) against the
inner diameter of the pipe-flange interface to be

10 tested. Liguid media is channelled into the space (S)
defined by the race (83) and the inner wall of the
pipe flange interface while venting of any air exits
the diametrically disposed venting channel (90%),
Testing of the interface in a similar fashion occurs.

is5 Because of the great weight of the annular plug
(80}, particularly when made of steel, or steel alloys
such as stainless steel, each annular plate (81) has
four adjusting heads (95) diametrically paired and
consisting of a protruding butt (96) having a threaded

20 bore (97) accommodating a threaded bolt (98) which
extends therethrough and whose distal end is adaptegd
to turn against the internal diameter of the pipe
(32), to locate the plug (80) co-axial with the pipe
(32). Locking nuts may then be turned down to lock

25 each bolt (98), as shown in phantom in Figure 7,
against the internal diameter of the pipe (232) that is
being tested. Thereafter, flange nuts (87) are
turned down to apply the pressure on the "O" rings (R,)
and (R,) sealing them against the inner walls of the

30" pipe flange interface so that the annular space (S) is

- a sealed plenum. Hydrostatic £illing of the space (S)
occurs as above noted, and pressure venting in the
fashion, as earlier described, can take place. It is
convenient to make the annulus (20), (60), (82) from

35 aluminum in order to reduce its weight, and in certain
applications even the bosses (13), (26), (46), (47),
(81) may be made from appropriate aluminum stock but
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in some applications, particularly in the cereal
industry, the whole plug will have to be made from
stainless steel in order to meet health standaxds.
Referring now to yet a further embodiment and <o
Figures 8 and BA, a test plug (190) also acts as an
isolation and pipe space monitoring plug, and has an
annular boss flange (81) and an opposite (annular)
flange (181) in the form of a disk defining a central
axlal aperture (182) therethrough which communicates
to a monitoring conduit reference (65‘) and into the
internal pipe space diameter, referenced (PS), of the
pipe (32) to the left of the disk (181) which can be
perceived to be a long continuous pipe space of a
fluid conveying conduit in an existing installation to
which it is now desired that these be affixed onto the
end of the pipe (32), a flange shown in phantom as
(31). Thus, particularly in instances where the pipe
space (PS) is part of a conduit, in a petro-chemical
plant, it must first be drained of contents;
nevertheless, these are residual airborne hydrocarbons
in the pipe space (PS) and also embedded into the
inner surface walls of the pipe space (PS). When
welding to such existing pipe space (PS), present
safety standards require that the pipe space (SP)
walls first be cleaned:; this is expensive. With the
isolation test plug configuration (190), this is not

necessary.
The test plug (190) has the two O rings (R1) and

" R2) which are urged respectively against boss (81) and

annulus (82) on the one hand, and disk (181) and the
opposite 2nd of annulus (82) to urge the O rings
(R1,R,) against the inner walls of the pipe that is now
defined as the plenum space (S). Cooling water may be
inserted into the pipe space (S) by flowing water
through conduit (90) into the plenum space (S) to
cutflow from conduit (91). When cold water is used,
the temperature of the pipe to the left of the plug



5 resilient HHﬁﬁﬁ&ﬁHﬁﬂﬁmﬂd%hmﬂonveylng a fluid through t he
annul ar space thereby t T | iler nal integrity of the pipe
segfrent commruni cati ng t%Ema : F Ei t her one or two annul ar bosses
may be selected, if opposite boss is a disk boss with
front and 'wogﬂnﬂﬁverse faces and, when the dlaneL§L I S quiprteclasseos

t he di sk boss may be supported on |U§“bbye e face.. DESCRI PTI ON
OF THE DRAW NGS 10 The invention: A now1 e described by way of
exanpl e and with reference to the aceenpanyiny "~ dr awi ngs:
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(190) maintains the pipe at a non-flammable
temperature for the hydrocarbons that may reside in
the pipe space (PS). Either a gas monitor, not shown,
or other temperature sensitive device may be pushed
5 into from right to left, the testing circuit conduit
(657) through the conduit (182) into the pipe space
(PS) for monitoring while welding of the weld (30)
takes place.
After welding another plug (2920), similar to
10 that of (190) is positioned, as shown in phantom, on
the inside surface of the pipe (32) and the integrity
of the wsld (30) tested by applying appropriate fluid
pressures to the space, referenced (5220), defined by
the O rings (R1) and (R2), the annulus (82), and the
15 internal diameter of the intexrface of the pipe (32),
weld (30) and flange (31). Throughout this testing
the other isolation test plug (120) can be left in
position. Once the integrity of the weld (30) has
been assured, in some instances, it is alsc necessary
20 to stress-relieve the weld (30). This is accomplished
by applying an annular stress-relieving heater,
referenced (500) over the weld (30): the heater has an
overcovering insulation (505). The pipe-weld-flange
interface (30,31,32) is brought up to the annealing
25 temperature while water is still flowed into channel
{90) and out channel {21) for plug (1920), keeping cool
that pipe juxtaposed to the water=£filled plenum (S)
and maintaining a cool temperature of the pipe to the
. left thereof and particularly, to the pipe space (PS).
30 It has been found that the width of the plug between
bosses (81) or between boss (81) and the disk boss
(181) is prefexrably about 6" and the position of the
plug (190) frowm the weld {30) should be at least, for
safety purposes, about 2’. In petro-chamical
35 applications, the distal end of the condult (65°7)
which actually allows venting and monitoring of the
pipe space (PS) is open ended and should bz at least



Figure 1 is an asse
to the invention,
(8.9cm, apprOX|nateI
VIeWw I n preh
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butt flange pipe weld |nterface

tested. WO 9623204
showing the fitting of the

per spective

view of a test plug, according
ﬁ@m@@ﬂaﬁay suited for pipe dianeters up to 3.5"

Q)@f Figure 2 is a sectional
il IHH

tion of the plug of Figure 1 into a

e integrity of 20 which is to be
Flgure_,A,Lsm%meﬂﬂf

plug in seadad*003|tlop
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Figure 2B is an orthogonal cross- #F13144y+{ at of Figure 2 and
2A further show ng 25 testing; Figure 3 is a
cross section al ong lines I11-111 ofs Figure 2;

Figure 4 is a partlally axially cross- sectional view of an

al ternative enbod?REner oro¥e piway from the physical location of the
plug (190). The cooling waterflow through the circuit

(20}, (8S), (91’) should be at a positive pressure of

around 100 PSIG.
5 The operational sequence placing a f£lange,

phantom flange (31), in Figures 8 and 8A, would be as
Drain the pipe (32) and pipe space (PS) of
all hydrocarbon liquids and then place the plug (190)
into place in a fashion, as esarller described and then
inflow water into the annular space (S) by flowing
water into conduit (90) and out of conduit (91). The
monitoring pipe or tube (65') extends at least 35'

follows.

10

away from site of the flange (120) and moniters, the
temperature and volatlles within the pipe space (PS),
15 (the monitoring devices not being shown).

The flange 31 is then welded by weld (30) to the
end of the pipe (32) after the pipe end has been
appropriately dressed. Leaving the plug {120) in
place, a second plug (290), similarly configured, is
positicned on the inside surface of the weld to define
a testing plenum (S290) which is flooded with water in

a similar fashion to that of plug (190) thereupon the

20

.integrity of the flange-weld-pipe interface is

the second test plug (290)
is removed and the weld (30) stress-relieved, as
Now referring to Figure 8, the test plug

determined. Thereafter,
25
follows.
{190) is still left in place and the water continues
to flow into and out of the space (S) via the
respective pipes (920) and (90’). An annular heater
30 (500) is placed on the outside circumference of the
weld (30) and an overcovering annular insulating
sleeve (505) is placed thereover and the weld (30)
brought up to its annealing temperature in order to
stress-relieve the pipe-weld-flange interface. After
the annealing step, the annular heater (500) and
insulating annulus (505) are removed; the weld allowed

to become cool and then at a time convenient, the plug

35
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30 plug with venting, particularly suitable for |arger

di aneter pipes of up to about 8" (125cn); Figure 5
isTa partial section illustrative of the testing sequence for
testing the integrity of the pipe flange welded interface; 35
Figure 6 is avossmiagl an view of yet a t hi rd enbodi mewicTafaséeobz
plug, allow ng a central cavity through the plug and particularly
adapted to

16

(190) can ba dis-assembled.

Referring now to Figures ¢ anéd 10, and yet a
further embodinent of test plug, the same is generally
indicated as (1907), all othexr referance numbers being

5 the same as those of the embodiments of Figure 8 and
Figure 8A. The disk boss (181) is replaced with a
solid disk boss (181°) and when the diameter of the
internal pipe space is greater than say, approximately
54" (greater than about 137cm), great pressure against

10 the disk boss (1817) will cause it to bulge. Thus,
there is required the use of a support disk (300) and
a support basae structure (301) featuring two
orthogonally oriented, radially disposed cross bars
(302) and (304), the distal ends of which are welded

15 at (310) to the internal dismeter of tha pipe (32) and
defined by an annular extended pipe segment (320)
which, after use, can be cut off as will be described.
Alternatively, not shown, the cross arms can be welded
to the pipe distal end. Each cross axrm (302) and

20 {304) has axially oriented support elements (307),
which extend to and are secured to support disk (300},
preferably as shown in Figures 9 and 10 as being
integral. The support structure (301) provides
support by its abutting disk (300) being flush with

25 the obverse side of the disk boss (1817’) preventing
bulging of the disk boss (181’). The test plug (120°)
is assembled and mounted intoc the internal space (PS)
of the pipe (32), as shown, and water is flowed into
the annular space (S) through communicating channels,

30 . not referenced but now to be understood as being
similar to channels (90) and (9207), shown in Figure 8.

If the pipe (32) is extremely long, say 100
metres or more, the whole pipe (32) ¢o the left of the
test plug (120°), plipe space (PS), can be tested by

38 causing a high pressure, referenced (HF) (high force)
to be exerted in the direction of the two arrows onto
the boss (181/) face; bowing of the disk (181°) is



test pipes of internal dianmeters of 8" or nore;

Fi gure 7 is an axial section along I|nes VII-VII of Flgure 6; and,
Fi gu ¥ G - C ang bodin of
t est plug, mhereln one annular boss substantlally occuples the
t ot al ”,29 rnal diameter of the plug, and henceg is E%(d
whi | e prOV|&»ng %ﬁ aperture therethrloggh gommumitating Qcﬂc %2 hanne
therewith for pressure or content 10 rREDNLALIGP i ng _of i nternal pipe
space, the opposite boss bei mg—an annul us.

17

inhibited by the disk (300) and the support structure
(301). After the pipe space (PS) integrity has been
"testaed®, the support structure (301) can be cut awvay
from the pipe (32) as by an acetylene torch or the
5 like; the support structure (301) is removed; then,

the test plug (1%0’) can be dis-assembled in a manner
as earlier described or if required, the pipe end that
has been severed can be now dressed, flanged as by
welding, as herein before described, that new the

10 pipe-weld-flange interface now tested by re-~locating
test plug (1907) in juxtaposition with the interface
in the fashion as earlier described.
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Figure 8A is a section ORmEQ;mEﬁ?QQ Replaced wel d- pi pe interface of Figure

8 but illustrating an A g step to anneal the weld, the test

pl ug—shown 15 in pha i n ‘§u|§ Figure 9 is a

di ametrical cross- 33 d1'emg 1ines | X-1X of F|g re 10 % yet
a f UNOW23Wbodi ment of the test pl ug of Flgure 8 ’AsﬂH@

the di sk boss has no aperture and is supported 20— ”‘dy a brace structure
that is particularly suitable for s karge |nterna“ di anet er pi pes,

say 54" (135cm or nore of |nternaltdlarn;ter-/-——~

Figure 10 is an end plan view, —-stal 1%, of the teJﬂTfl LH “m
Figure 9. 25 Referring to Figures 1 and 2, one enp

test plug is generah%g shown as (10) and is suitable for testlng
the integrity of a deePrBEiscontinuity (30) like a flange

(31)-weld (30)-pipe (32) interface.
1. A test plug assembly for testing the internal
integrity of a segment of pipe having an internal
diameter, the assembly comprising:

{a) an annular body with opposite annular faces
and defining on its ocuter perimeter, a recess;

(b) a pair of bosses;

(c) & pair of reslilient annular peripheral
members adapted to be respectively juxtaposed between
a boss and an adjacent annular facey

(d) means for urging the bosses respectively
against the adjacent resilient annular member so as to
cause them to frictionally engage and to relatively
seal the resilient member with the internal diameter
of the pipe segment and the adjacent annular face;
and,

(e) means communicating through the assembly to
that plenum now defined by said recess, the sealed
annular members and the internal diameter of that pipe
segment juxtaposed therewith whereby the integrity of
that pipe segment may be determined.

2. The test plug assembly as claimed in claim 1,
wherein the urging means (d) is a shaft which extends

between said bosses.

3. The test plug assembly as claimed in claim 2,
wherein one boss is integral to said shaft:

4, The test plug assembly as claimed in claim 3,
wherein the end opposite to the integral boss defines
an aperture which extends as a bore into the said
shaft and communicates to a channel which extends to
communicate with the outside diameter of the shaft.

This Sheet Has Been Replaced
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The flange (31) generally is a standard butt fl ange,

apparent hereafter,

aANnr N

while the pipe or

LOD O

30
conduit (32)

as wll
S generally of

be

a diameter up to
discontinuity
27

end
next pipe Wﬁﬁﬁ’l

of each flange (31) j uxt aposed.
(30) whose

(30),

5, The test plug

wherein the end opposite the

threaded.

6. The test plug

wherein at least one boss is

7. The test plug

wherein at least one boss is.

8. The test plug

wherein at least one boss is

o, The test plug

wherein at least one boss is

i0. The test plug

wherein at least one boss is

i1, The test plug
wherein both bosses

iz, The test plug
wherein both bosses

13. The test plug
wherein both bosses

14. The test plug
"wherein both bosses

i5. The test plug
wherein both bosses

16.

u'urJl \JI\I Al bl ‘y’

pi pe (32) so that a correspondin
be bolted thereto- ;

oz, ot,iiy

assembly as claimed

assembly as clalmed
annular.
as claimed

annulax.

assembly

assembly as claimed

annular.,

as claimed
annular.

assenbly

assembly as claimed

annular.

assembly as claimed
are annular.

assemnbly as claimed
are annular.

assemnbly as claimed
gare annpular.

assembly as claimed
are annular.

assembly as claimed
are annular.

U

in

integral boss

in

in

in

in

in

in

in

in

in

in

claim
is

claim

clainm

claim

clainm

claim

claim

claim

claim

claim

clainm

IIIB V\BI UEU

is a weld which holds the flange (31) to the

4 flan%ﬁnﬂésuméﬁ

ace (33)

i

4,

1,

2,

4,

5,

The test plug assembly as claimed in claim 1,

wherein the means communicating through the assembly
to the plenur includes two channels, one for venting

of the plenum, the other for £illing with a
) This Sheet Has Been RepIaced
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7 integrity is to be determ ned; whether or not there are

unseen fissures or apertures which may all ow | eakage of a fluid
which wi Il pass through the conduit (32) when in application as in
the petro-chemcal 5 envi ronment or othermﬁse A bol ted

fl ange-fl angewo 6723204 i nterface coul d 5| mlarly be tested, asPcucisdsosy

ot her pipe discontinuity. i miitheifib st enrbodi nent, the plug
(10) includes a cylindrical shaft {TLpCERat _at oneaend has a

t hreaded shank (12) and at the other "&nd; an integral. WJJE& lmmﬁﬂlmu

or disk (13) so as to forman integral 20 shaft conpéd

di sk (13) has an inner bevel l ed or truncated cone-like perlphera

surface (1XyYdrascestimvtestiagsha8ia¢ 11) defines an internal 15
bore (15) comrunicating with a flaring outer or distal
i7. The test plug assembly as claimed in claim 2,
wherein the means communicating through the assembly
to the plenum includes two channels, cne for venting
of the plenum, the other for £illing with a
hydrostatic testing wmedia.

18. The test plug assembly as claimed in claim 3,
wherein the means communicating through the assembly
to the plenum includes two channels, one for venting
of the plenum, the other for filling with a
hydrostatic testing media.

19. The test plug assembly as claimed in claim 4,
wherein the means communicating through the assembly
to the plenum includes two channels, one for venting
of the plenun, the other for £illing with a
hydrostatic testing nedia.

20. The test plug assembly as claimed in claim §,
wvherein the means communicating through the assembly
to the plenum includes two channels, one for venting
of the plenum, the other for filling with a
hydrostatic testing medla.

21. The test plug assembly as claimed in claim 2,
wherein:

(1) the bosses are annuli including;

(2) means for axially urging the annuli relative
to each other.

22. The test plug assembly as claimed in claim 21,
wherein:

(3) each annular boss extends radially inward to
its own boss inner diameter which is less than the

internal diameter of the plug annular body.
This Sheet Hag Been Rep

, o



end (16) that acts as an attachment neans to comuni cate the bore
to a water pressure source thaﬁ during testing, acts as a pressure

g the longitudinal axis of the shaft

media as wi MAII Sheet Has BeehReRERf ned  The bore (15) extends approximtely
o b
(11), as nore c ) i

phantomin Figure 2 and In the cross
section FiW@Pe 2B, and comunicates with . __di_apet ri P&FICAS@IENt ed
channels (17), which comuné-eate to:, ne., ouislde dlaneter surface of
the 25 shaft (11) - see Flgure\éB"“‘ e 11
adapted to pass through an annuLa%~ﬁ¢ece SOﬂEtI ﬁﬁ] ’ Ehs
t he annul us, generally referenced & (20) having -anci it
(21) sized Iarger t han t he external dianeter of the 30 shaf t (11) *and

having at | east a3adi dtHSHEET PRYEnasgenbly as ¢lyined in Meim 22.t wo
radi al | y opposit edlyexbispdded annular bobandeksné223xidbly caiandeaat e bet ween

a stepped apertures radially disposed at a radius less than the
internal diameter of the annular body and wherein
means (d) are nut and bolt pairs wherein the bolt
extends axially through corresponding apertures of
each annular boss and the nut urges the bosses
relatively toward each other.

24. The test plug assembly as claimed in claim 1,
wherein one boss is a disk with a front face and an
obverse face.

25. The test plug assembly as claimed in claim 23,
including a disk boss support structure fixedly
secured to the pipe and juxtaposed against the obverse
face of the disk boss so as to prevent bulging of the
disk boss when significantly high pressures are
imposed upon the face of the disk boss.

26. A method of testing the internal integrity of a
pipe segment having an internal wall defining an
internal bore having an internal bore diameter
comprising the steps of:
(a) selecting,
(1) a resilient annular membexr having
an outer diameter less than the
internal bore diameter:
(ii) two bosses, each with an outer
diameter less than the internal bore
diameter, at least one being a disk:
() positioning, within the intermnal bore, the
bosses on opposite sides of the resilient annular
member;
(c) moving, the bosses, relatively closer to
each other to compress the resilient member
therebetween into sealing engagement with the internal

SUBSTITUTE SHEET (RULE 26)



annul ar recess 23 exteriorly circunscribing the center portion of

the annulus (20) with the inner bore (21). 35 The opposite ends of the
annutus (20) are integral radially protruding disks (24) and (25),
with their respective outer truncated annul ar surfaces (24') and

ter to PCT/CA96/00032

8 F@55923bed ng bevel | ed 1@;7 Ba

A 1

M S *

*

22

wall of the pipe; and,
(d) conveying a £luid into the internal bore and

against a boss to test the internal integrity of that
pipe segment, juxtaposed therewith.

27, A method of testing the internal integrity of a
pipe segment having an internal wall defining an
internal bore having an internal bore diameter
comprising the steps of:

(a2) selecting,

(i) an annular body with an inner
annular diameter and outer annular
diameter that is less than the
internal bore diameter, the body
having an outer peripheral race of
dianeter less than the outer annular
dlanetsr:
(ii) two resilient annular members,
each respectively having an outer
diasmeter greater than the outer
annular diameter and an inner diameter
' l@ss than the outer annular dlameter:;
(1ii) two bosses, each with an outer
diameter less than the internal bore diameter;

(b) positioning, at opposite ends of the annular
body, one of the resilient annular members, then a
boss;

(c) moving, the bosses, relatively closer to
each other to compress the resilient member adjacent
thersto into sesling engagement among the annularx
member and the internal wall to thereby define an
annular space among the outer peripheral race, its
adjacent communicating internal wall of the pipe
seqment, and the annular resilient wmembers:; and,

(d) conveying a fluid through the annular space
thereby to test the internal integrity of the pipe
segment communicating therewith.
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peri nmeter. In order to conplete the other rigid conponents
of the plug (10), there is an annulus (26) whose inner 5 bore is

larger than the outer di ;mqﬁnaﬂﬂmum@me eaded shaft (12) so as to

acconmodat e its passing |IHE klough wi th space, the annul us having
an interface (26'J as & rédvefsibly bevell ed annul ar coni cal
surface, AYR%P4uterface, prefer gbly10———erttiogonal PEHCAE0032

| ongi tudinal axis of the bore, yet : THIS IRy hg~a 4t epped bore of
slightly larger dianmeter at . the Fhflet'face betiween this space and

t he i nner bore of t he annulus so as to define a channelled race
(26r) which accommodates a snal |l e#3 el astoneric ring (Rerr]), as
will 15 be explained. The obverse surface

26') is a .
reversi bly bevePBed aRp®I2athshiaSclamescdn ﬁAPéﬂ z;, whergjin fhe,| so pe
"truncated", asselectimarthe Teas istep (a), (Eidd; esePeci®\ @nd 2B.

annular bosses each with an inner diameter less than
the inner annular dismeter of the annular body.

29, The method as claimed in claim 27, wherein the
selecting the boss step (a), (iii), selects a disk
boss with front and cobverse faces and an annular boss
with an inner diameter less than the inner annular
diameter of the annulayxy body.

30. The method as claimed in claim 29, including the
step of supporting the disk boss on its obverse face
to prevent bowing of the boss when that pipe space
juxtaposed with the face of the boss is communicating
with the internal diameter of the pipe space being
tested.

This Sheet Has Been Replaced

5 1B T 0




A second boss in the formof an annular collar 20 (27) has its inner
bore sized to accommodate the t hreaded shaft, to mate with a

t hreaded nut—(28) which 'S adaprted 10 tnread onto the snalft_and to
conpr ess all the conponents of the plug referred above into
one wbesgaial unit. In order to provide annul ar sealgditcdgiooos:

bet ween j uxt aposed bevell ed surfaces (13') and (24'), there 1s an
el astoneric annular ring (Rlerr]); simlarly, there is an

el astomeric annular ring (Rerr]) j{t 8posed bet weep--t+uncat-ed-

seal (Rerr]) which nests 30 into the annul ar race (26{err]):"-T

coni cal annul ar surfaces (25') and (26');and an elasﬁéﬁbﬁiﬁf%ﬁhhﬁéﬁxg

|
S

i nner di aneter of the annul ar race is sized to frictionally engage

t he outer di ameter of the shaft (11) so as to provigg a
fit as wi || be expl ai ned. 0 In or
assenbl ed plug (10) into 35 t he pipe-\Qterfq?e SO

, Sealing

r tofinsgrt the
c&ust- t he

integrity of the

ol i[l{ih@




I nternal dianeter of the interface (30), and now referenci ng Figure
2, the assenbled plug inits
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rel axed node is placed into the pipe flange with the interface (30)
occupyi ng or comuni cating with the area defined by the annul ar

recess (23). The nut (298) I's turned down as shown by the arrow in
Figure 2A, 5 and the respective annul ar bevels (13') and (24')
forced i ntwodses®ms proxinmty; and simlarly, with pomtagensed bevel s
(25") and (26'), respectively forcing the respective annul ar rings
(Rl[err]) and (R err) outward in the direction of their respective
arrows 10 (Ra). At the sane ting, flduid in the direction of the
arrow (F), floods the bore (15), the 6% sitely di sposed radi al
channel's (17) communicating water flow into the foreshaft regions
referenced (40) in Figure 2B, out the radial channel (22) of the-
annul us (20) so 15 as to flood the annul ar space (S deflned by t-he" i
pl ug (10) in the internal dianmeter of the pipe flange: N |t

47 63
47 T 4182 g0
] 50 48 \\ ' 4 46'
- AN a6

N = .45
51 % 42

g == ' ““Mﬂ**lHYEE Z oV 77777

/ P o ’
65 43 ////
40

R 44 g R,



interface. Sonme of the fluid would escape, flowing in the direction

of arrows (60) during initial_purging of any air wi_thin the space
or plenum (S) while the nut 20 (28) is turned down in the direction of
the arrow (50) eventually sealing with the space (S). The annul ar
ring (R[erwpP)PsR3gs ates the annul ar space (S) between the PCT/CA%s/ueazer nal
bore (21) and the outside shaft dianeter (11) SO as to create a

wat erti ght environnment. 25 4 AOBi tional water pressure is applied
so as to increase the pressure of water within space (S). The
pressure of water within space (S) can be neasured by a hydrostatic
devi ce, not shown, while observing the outside of the weld
interface (30) to see whether any 30 | eakage occurs. In

t he enbodi ment of Figures 4 and 5, which is particul-arly-sui-t-abl-e-
for internal pipe dianmetegk to approxi mately 125bhﬂpegau§§‘fé§t’
plugs with larger  V;™° E TR ;




di aneter than about 9cm Figures 1 through 3, becone 35 too heavy for

wor kmen to carry thus, the sane consists of a shaft (41) having an
external end boss or disk (42) at one end and a threaded portion
(43) at the WD 96/ 23204 10
opposi te ewdsshires shaft and di sk defining a central PClBam6/6otdd . The
disk (42) is welded at (45) to an annul ar end di sk plate (46) whose
i nner margin (46') 5/ 8




is a bevelled annulus to acconmodate "0" ring (Rlerr]). 5 There is an

opposite annular end disk (47) with a simlar inner annul ar bevel
(4 r—to—accomuodate anmnarar ring (R errj) but the disk (47) also
“has an aperture therethrough (48) which allows passage of a

hydr ost at g §g8adi N9 and testing circuit, generally 10 pcr/cAssnoosas (50)
to extend therethrough. The plug (40) i ncl udes an annul ar pi ece
(60) defining an inner bore (61) which accommobdates the shaft (41)
and an outsi de circunferentigl/ gace (62), whichincludes

a hydrostatic filling channel (63) 1 comuni cating with the testing
circuit (50) in the fashi on shown. As such, the circuit (50) has a
t hreaded hose (51) whose distal end threads into and seal ingly
mates with a corresponding thread (T) defined by the outer
extremty of the bore (63) to 20 make a fluid channel passing through

the disk (47) and
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communi cating with the race (62). The bore (44) acts as a venting
channel to allow venting of the internal pi pe (32) when the plug

(48)y—tsbernginserted
peri pheral weld (30) 25
to the woosnBédher - see Figure 5. It may al so be an adW

into

the flanged pipe bounded by the

which is put in place to seallg% attach one
fég@maz

conduct a second testing circuit which is referenced (65) to test
everything that is to the r

figure. Thus,

pi pe

t he sanme 30
(33) during i

or, alternatively, acconmmod
interior of the pipe (32),

circuit (65).

ight of ¥heg plug (40), as shown in that
bore (44) serves to vent the interior of the
nsertion and renoval of the plug (40)
ates a second circuit for | testqng Bhe
i f requi red, by 35 Luti
If the space (S) which is bounded by the plug

h
.U

i



(40) and the internal pipe (32) flange (31) and

circunferential weld (30) is to be tested, then preferably threaded
hose(51I) 1S positioned SO as to be vertical over the bore (44) and
the testing circuit (50) includes a hydrostatic pressure gauge (P)
5 cowaweismsi ng with the hose (51), a venting val ve RCAJCA96/00032

8/8




having a swtch(V), and a hydraulic fluid control val BEPIEH) twd e ; 1
Its correspondi ng switch (Herr]). Water is perlodlcally N
allowed to fl ow through valve (H) into space (S) by-opening. (H ) 10

and closing (Verr]) and venting of the air within the . space (S)- 1s

achi eved by reversing valve positions (Herr]) and (V[err]) so.aiji |
vents out of valve (V) in accordance with the arrow t hereabove.., ;|
This cycling occurs until t he space 6%) is filled with water and. 5
then pressuring 15 of the water takes place so that the pressure-gauge;

(P) registers the hydrostatic pressure on the C|rcum‘erent|al weld L
seam (30) to test the integrity of the sane. rs v

Referring Figures fgangded @GdtéQttﬁﬁpé§|rWH@@ an 1n@%§%&ﬂrﬂﬁﬁméﬁefrﬁf
i nvention, the same consjists annul ar _pl U%I (80 pn3| st| ny of
mrror end annul arapproxma'fo%@éeé Jo?c%l bt e 1) 2nGh ¢ Y é?ﬁ*f%ﬂ ®h

an 5 as great as what is desired, say even 6 to 10 feet

{300cm), or more.

It is an object of the invention to provide a
simplified test plug which can be hand carried by one
10 or two workers, assembled within the diameter of a
pipe to be tested, temporarily sealed therein so as to
allow a testing step to take place which tests the
integrity between an annular pipe segment and the test
plug, the annular pipe segment generally including a
15 ‘welding interface or a flange interface, or other
surface, in order to determine if this region leaks at

all, and if it does, to what extent.

The invention therefore contemplates a test plug

20 assembly for testing the internal integrity of a
segment of pipe having an internal diameter, the
assembly comprising {(a) an annular body with
opposite annular faces and defining on its outer
perimeter, a peripheral recess, (b) a pair of annular

25 bosses, (c¢) a pair of resilient annular members

' adapted to be respectively juxtaposed between a boss
and an annular face, (d) means for urging the bosses
respectively against an adjacent resilient annular
member so as to cause the same to frictionally engage

30 and to seal against a boss, and its adjacent annular
face, and the internal diameter of the pipe segment,
and, (e) means communicating through the assembly to
that plenum now defined by said recess, the annular
members, and the internal diameter of the pipe,

35 ' whereby the integrity of the pipe segment may be
determined.



outer circunferential race (83). The juxtaposed faces of the =
annul ar plates (81) and the annulus (82) are 25 respect i vel'y ' bevel | ed
at (81') and (82'), as shown, so as to accommodate the seating- of
"0" rings (Rerr]) and (R[err]) therebetween. Each of the annular

di sks (81) have a plurality of apertures (84) therethrough---. :
circunferentially disposed so as to permt thf passage 30 - .:-therethrough
of a nut-bolt arrangenent, generally shown as (85) consisting of a
bolt head (86) which is wel ded at (89) to the exterior face ofi one
of the annul ar di sks (81), the opposite end of the bolts (85) -
havi ng a t hreaded shaft portion (86) accommpdating a nut (87) 35

whi ch can be turned downi@nigo@heHNEbbyifentasti®ire may be 4 88ir The
annul us (82) My haye aRPLOP I Eeans to tnd SUBLSIS o PSRN ATe dlsks (81)
t o accommodat e
5 defined by the annulus and the urging means being a
plurality of axially oriented circumferentially
disposed bolts, in which case each boss may be an
annulus. In order to further reduce weight, the
annulus may be aluminum wherein the outer annular
10 recess is milled from cylindrical aluminum stock; and
the bosses, fabricated either from steel or aluminum

solid rod or square stock and appropriately milled.

In above noted embodiments, the hydrostatic

15 testing media is a f£luid-like liquid, preferably
water, which is inserted into the plug after its
sealing engagement within and communicating with the
inner diameter of that selected pipe space which now
defines the testing plenum is itself defined by the

20 plug and the internal pipe space diameter. 1Into the
testing plenum, the testing media is flowed, via
conduits through the plug; then, pressurized to test
the integrity of that portion of the pipe that is in
juxtaposed communication with the hydrostatically

25 filled testing plenum.

In a variation of the aforesaid embodiments, the
"test plug" is also an isolating-monitoring plug;
namely, one that isolates pipe space from a region or
30 interface while allowing monitoring of that pipe space
on the obverse side to the test-isolation monitoring
plug from that pipe interface that is to be either
tested, or to which a weld is to take place, for
instance, the creation of a pipe-weld-pipe interface

35 or a pipe-weld-flange interface or any other similar



12 internal pipe(32) dianeters over 8", as may be requiy i X
The annulus (82) defines a filling and pressure g channgl FggCHMTLf”dL'
connunlcateﬂlfﬂq?mmgmﬂma;ﬂ;g lus : - - (82) to the outside annular race

(83), and 5 !iHElEe tigln o &ddl vy opp05|te thereto ‘a'venting channel o

(90'). The pl'ug ‘(80) tan® b€ inserted..into-targe . di aneter pipes .
exceeding 8", the bolts (87) tied down so as to force "0"'r|ngs
(Rlerr]) and (Rlerr]) against the | npeer di aneter of the: pi‘pe-fliange
interface to be 10 tested. Liquid nmedia is channelled |nto the: space

(S) WE CLAIM:

1. A test plug assembly (80,190) for testing the
integrity of a segment of pipe (33) having an internal
5 pipe diameter (32) , the assembly (80,190) having an

annular body (83), with opposite annular faces (82),
the annular body defining, an inner body diameter and
about its outer perimeter, a peripheral annular recess
(83) with a channel (90) communicating through the

i0 annular body (81) from the peripheral annular recess
(83) to the inner body diameter characterized by:

(a) a pair of annular bosses (81);

(b) a pair of resilient annular members (R/R;),
each adapted to be respectively juxtaposed between an

15 annular boss (81} and an adjacent'annular face (82);
and,

(c) means (85) for urging the bosses (81)
respectively against the adjacent resilient annular
member (RR,), so as to cause each to frictionally

20 engage and to relatively seal the resilient member
(RR,) between an annular regiom of the internal
diameter of the pipe segment and the adjacent annular
face (82’) whereby to create a testing plenum (S},
between pipe (32) and body (81).

25
2. The test plug assembly (80,190) as claimed in
claim 1, characterized in that the urging means urges
an annular boss (81) against an adjacent annular face
(827).

30
3. The test plug assembly (80,190) as claimed in
claim 1 or 2, characterized in that the channel (20)
communicating through the body to the plenum has two
channels (80,90’), one (90) for venting of the plenum,

35 the other (90’) for filling with a hydrostatic testing
media. |

This Sheet Has Been Replac
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defined by the race (83) and the inner wal | of the pi pe..f.Lange. -
I nterface while ventlrﬁm\““ exits t he dlanetr|CaIiy Hlsposed‘

}/22}1: g% ggﬁmﬂ”\‘!ﬁﬂi “ Testl ng of the interface in a simlar

Becapsé. of " the.great. wei ght of the annular
pl ug (80) partlcularly when made:. of st eel’, ‘or steel alloys i |
such as stainless steel, each annuil-ar—pl-ate -{81)- has - o, fewr: adjustlng
heads (95) dlanetrlcally pai red and 1gon5|st|ng of a protrudlng hut t
(96) having a threaded 20 bore (97) accommodating a threaded bolt (:98)
rhlfh extﬁnds thﬁéeFééﬁughu@ndsﬂﬁﬁBByd(SOalQ&hdaSSchdapEédln.mmj

o turn against t Lntern e 3 | ocat e
the plug (80) co- ﬁi? % ?ﬁe§n$ﬁa£a8{e£95e§3§§ tEat eacgné%gu%gy t hen be
turned down to IobksSS(Sl) defithepott PlOBRLik¥ Qﬁoahlahlﬁhaﬁ@@ﬁFPﬁ Fi gure

7, aga'“S%EEPeukaéetéab £#haTRi ey Qisbb§e8|9€ £32xatlat 1k8s than
belng tested reafter e nuts % are

er’and a nut and bolt set
(85,86,87) extending axially through corresponding
apertures (84) of each annular boss (81) and through

the annular body diameter, each nut and bolt set

the internal bo y diame

(85,86,87) urging the bosses (81) relatively toward
10 each other.

5. An isolation plug (190) formed from the test
plug (80,190) assembly as claimed in claims 1 through .
4, wherein one annular boss (81P,181,181') extends as

15 a disk (81P,181,181’) having a front face and an
obverse face thereby to isolate that internal pipe
diameter (PS) from the testing plenums and the
internal body diameter.

20 6.  The test plug assembly (80,190) as claimed in
claim 5, including a ‘disk boss;support (301) structure
fixedly secured (310) to the pipe and juxtaposed (306)
against the obverse face of the disk boss (181’) so as
to prevent bulging of the disk boss (181’) when

25 significantly high pressures are imposed upon the
front face (HF) of the disk boss (1817).

7. A method of testing the internal integrity of a
pipe segment (33) having an internal wall defining an
30 internal pipe diameter (32) comprising the steps of:
(a) selecting,
(i) an annular body (81) with an inner
annular body diameter and outer
annular diameter that is less than the
35 internal pipe bore diameter, the body
' (81) having an outer peripheral race
This Sheet Has Been Replaced (83) of diameter less than the outer

A




turned down to apply the pressure on the "0" rings (R[brk]) ggw-w&;f'ﬁ%mnxf
(Rl-err]) sealing them against the inner malls of the 30 “'."pﬂﬁé‘%T ,g% SHEL]

ot N

pressure ventﬁng i i tRe

;L space (S) o a sealed pl enum.;:
dipace (S) . .. ‘occurs.as.above noted, and

fashlon as earlier described, -can take :
place. It is . conveni ent to make the annulus (20), (60), (82) from
35 alumnumin order to reduce its weighg, and in. certain - omeo

applications even the bosses (13), (26), (46), (47), (81) may be
made from appropriate al um num st geikantdtier of the annular body which

defines opposite annular faces (82);
(ii) two resilient annular members
(R,,R;) , each respectively having an
5 outer diameter greater than, and an
inner diameter less than the outer
diameter of the annular body (32);
(iii) two bosses (81,81P,181), each
with an outer diameter less than the
10 internal pipe bore diameter;
(b) positioning at opposite annular faces (82},
a resilient annular member (R;,R,} and against it, a
boss (81);
(c}) moving, the bosses (81), relatively closer
15 to each other to compress the resilient member (R)
adjacent thereto into sealing engagement among the
annular member {R) and the internal pipe wall (32) to
thereby define an annular space (S) among the outer
peripheral race (81), its adjacent communicating
20 internal wall (32) of the pipe segment, and the
annular resilient members (R) ;.rand,
(d) conveying a fluid through the annular space
(S) thereby to test the internal integrity of the pipe
segment (32) communicating therewith.

25
8. A method of isolating a downstream internal pipe
bore region (PS) wherein the isolating method
comprises the steps of:
(1) selectlng,

30 ' (i) an annular body (83) with an inner
annular diameter and outer annular
diameter that is less than the
internal pipe bore diameter, the body

- having an outer pefipheral race (83)

35 of diameter less than the outer
diameter of the annular body (83)

This Sheet Has Been Replaced wherein the annular body defines

i
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13 In sone applications-, -particularly in the cereal

i ndustry, the whol e plug mﬁll have to be made from f st ailFesy: steel;
in order to neEts dards. Referring now to yet a .
further enbo |§’t‘lmr§m ;E Fi gures 8 and 8A,»a test plug (190) al SO
acts as an * ¢ |Lsoka soand p| pe spac¢e moni toriing pl ug; and has: an '_
annul ar boss flange (81) and an opposite (annul ar) - ¢ flange (181) |n
the formof a disk defining a central 21axi al aperturg (182)f »
t heret hrou 2 RQAENI cates 10 to a nonitoring conduit.reference
(65') an N | nt er nabppopecspanRuthAEiGEs 184 p; enced (PS),
of the ﬂmmaﬂa}ﬂu) to the Ie{)t of, the fla:pg ét 1)1 ich can be

per cei ved I 8HeF cont i nuous b Ly ckeegtlient annulay membergeyi ng

conduit in an existing installatiofRt,®;), each respectively having an
outer diameter greater than, and an
5 : inner diameter that is less than the
outer diameter of the annular body
(83);
(iii) two bosses (81,81P,181), each of
which is annular (81) and with an
10 outer diameter less than the internal
pipe bore diameter, one boss (81)
being an annular boss (81);
(2) positioning, within the pipe bore, against
opposite annular faces (82), a resilient annular
15 member (R;,R;) and against each adjacent annular member
(R;/R;) , an upstream boss (81P,181)which isolates an
upstream region (PS) of the internal bore from a
downstream region thereof, and downstream the annular
boss (81) to define downstream from the downstream
20 boss (81), the downstream internal pipe bore region;
(3) moving, the bosses (31,81P,181), relatively
closer to each other to compress the resilient member
(R,R;) adjacent thereto into sealing engagement among
the annular members (R;,R,) and the internal wall (32)
25 to thereby define an annular space among the outer
peripheral race, its adjacent communicating internal
wall of the pipe segment, and the annular resilient
members (R,,R,); and, ‘ .
(4) conveying a cooling fluid through the
30 annular space defined by the annular body, the
resilient annular members the juxtapoéed region of the
internal bore.

8. The method as claimed in claims 7, wherein one
35 of the bosses (81) is a disk boss (81P,181).

9. A method of isolating and testing an internal



15 “which it is now desired that there be affixed onto t?ﬁt\ﬁb;tﬁg sppd!
of "the pipe (32), a flange shown in phant om as - (31).

particul ] mhere the pi pe space (PS) is: part of a
condui t, ygw” HBEEE}& al Lo, oplant, it nust first be drai ned of
contents el ess, there are re5|dual alrborne /hydr ocar bons
in the pipe space (PS) and aIso*enbedded-fnto the i nner surface
wal I s of the pipe space (PS). Wen wgidlng to-such” eX|st|ng pi pe
space (PS), present safety standards require that the pipe space
(SP) 25 wal | pifder Horee byl eanat ﬁérﬂmn&rmpﬂmm@:hod/mm dlhein 8;

i solation test pl onf 90 saly.
The test plug (19%)%% p!t%!\krct%tﬁll Etlkng)st’ ( E: )n% oé:‘ rl%tOlatn%) E\[/]ﬁlx ogfte
ur ged respectlvelyﬂégalﬁbt boss (81) and 30 annul us (82) on the one

hand, and di sk (181) and the opposite end of annulus (82) to urge
the O ringg

10, A method of isolating and testing an internal
pipe bore by first performing the method of claim 9;
then, performing the testing of isolating method of
claim 7.

10 11. A method of isolating and testing an internal
pipe bore by first performing the method of claim 39;
then, performing the testing of isolating method of
claim 8.

- 15

This Sheet Has Been Replaced

LT




(RL,Rlerr]) against the inner walls of the pipe that is now e f.
defined 'as the plenum space (S). Cooling water may be ;@ﬁh$€tpggij_lﬂ i
into the pipe space (S) by flow ng water 35 ‘through conduit (90)"into

t he pl enum space (S) to outflow fromconduit (90"). v%en-pohd

water is used, the tenperature of the pipeto the left of the plug

ABSTRACT OF THE DISCLUBURﬁNNWN

A test plug assembly (80,190} which tests the

5 internal integrity of a segment of pipe (33) having an
internal diameter (32). The assembly (80,190)
comprises an annular body (83) with opposite annular
faces (82) and defining on its outer perimeter, an
annular recess {(83) , a pair of bosses (81,81P,181), a

10 : pair of resilient annular members (R;,R,) adapted to be
respectively juxtaposed between an adjacent boss (83)
and an annular face (82); means (85) for urging the
bosses (81,81P,181) respectively against the adjacent
resilient annular member (R) so as to urge the same in

15 frictionally engage and to seal against the internal
diameter of the selected pipe segment (32) and, means
(90) communicating through the assembly (80,190) to
that plenum (S) now defined by said recess (83), the
resilient annular members (R) and the internal

20 diameter of the pipe (32) whereby the integrity of
that pipe segment (32) may be getermined.



(190) mai nt aMB9%33204pi pe at a non-fl ammabl e t enper at urrRCTFQA96t00ES2

hydr ocarbons that nay reside in the pi pe space (PS). Either a gas
noni tor, not shown, or other tenperature sensitive devucalnpytﬁﬁ.
pushed 5 into fromright to left, the testing circuit conduit

(65') through the conduit (182) into the pi pe;space (PS) for
nmonitoring while welding of the weld (30) t akes pl ace.

After welding, anoiﬁ@égfiﬁﬁ {390, bé'ﬂéﬁéfmiﬁeéo whethEQaBrOBoﬁlgﬁéﬁ
posi ti oned, as shown |nn§eanto he inside surface_o e pipe

(32) and the integfFfyunseen fl%?“?ﬁ% ﬂEIﬁp?§§¥rF§sWB&CByméﬁpP}ﬂﬁg
appropriate fluid leakage pfeasfilesdtwhibr wpatepaksef enea&gﬁ €8298pbnauit

?ﬁI;Pﬁglbélaneter 8§£§h§h%h? féé%iﬁgggﬁéﬁ%%%e393§$gngg QS%%EF& BB?eaﬁg
flange (31)% ThroughﬁthUMeBttestbhgerwise. Ahbodtkadr filanbatifdangest pl ug
(190) can be left jfrerface could similarly be tested, as could any

other pipe discohtinuity.

In the first embodiment, the plug (10) includes
a cylindrical shaft (11) that at one end has a

10 threaded shank (12) and at the other end, an integral.
boss, plug or disk (13) so as to form an integral
shaft component (14):; the disk (13) has an inner
bevelled or truncated cone-like peripheral surface
(13’), as shown. The shaft (11) defines an internal

15 bore (15) communicating with a flaring outer or distal
end (16) that acts as an attachment means to
communicate the bore to a water pressure source that,
during testing, acts as a pressure media as will be
explained. The bore {(15) extends approximately mid-

20 way into and along the longitudinal axis of the shaft
(11), as more clearly seen in phantom in Figure 2 and
in the cross section Figure 2B, and communicates with
diametrically oriented channels (17), which
communicate to the outside diameter surface of the

25 shaft (11) - see Figure 2B.

The shaft (11) is adapted to pass through an
annular piece, sometimes referred to as the annulus,
generally referenced as (20) having an internal bore
(21) sized larger than the external diameter of the

30 shaft {11) and having at least a mdmque shown in

' figures 1 and 2 as two radially oppositely disposed
channels (22) that communicate between a stepped
annular recess 23 . exteriorly circumscribing the center
portion of the annulus (20) with the inner bore (21).

35 . The opposite ends of the annulus {20) are integral
radially protruding disks (24) and (25), with their
respective outer truncated annular surfaces (24’) and



posi tion. wowsrstdae integrity of the-wel d: (30) has Befrradgtetsed, in
sone instances, it is also necessary: 20 : to stress-relieve the weld
(30). This is acconplished - ~+ “*"by: applying an annul ar stress-relieving
heat er, " referenced..(500)-- over-the weld (30); the heater ;has an: -
overcovering insulation (505). The pipe-wel d-flange I nterface
(30,31, 32) is brought up-to the-anneali'ng 25 tenperature while water

is still flowed,ipn} nnel . (90 el,(90") for plug
(190), keepi ng (8ol ’ggf“‘gleb?%% 1%‘?p’é“ﬁ?%%<‘?§83fs’g t%%a%rv% er-filled plenum
(S) andpeaineteni ng a cool tenperature of the pipe to the

| eft thereof and partiﬁu$ﬁ&éy1t6qﬁgﬁﬁgﬁééetﬁ@a&€héfsgig§§8ﬁ mgﬁﬁ%%?és been

found that the width of t bosses ween

e plug n :
boss (81) and t®é ‘Eh%kpla%%s(ff’): theye gy§ 3R FRRYERSH 96 hpvRPse " innert he
positiors of thebore is 1#@tgér (408 €HOnviter VelaméEey shothé beraeidabgast.,

for 2 ShyeRU{ P73 SO ZocomdbobStl CrELFhEE ng

therethrough with space, the annulus having an
interface (26°) as a reversibly bevelled annular
conical surface, and its outerface, preferably

10 crthogonal to the longitudinal axis of the bore, yet
having a stepped bore of slightly larger diameter at
the interface between this space and the inner bore of
the annulus s0.as to define a channelled race (26.) which
accommodates a smaller elastomeric ring (R,), as will

15 be explained. The obverse surface (26’)} is a
reversibly bevelled annular conical surface, which
might also be "truncated", as are clearly seen in
Figures 2, 2A and 2B.

A second boss in the form of an annular collar

20 (27) has its inner bore sized to accommodate the
threaded shaft, to mate with a threaded nut (28) which
is adapted to thread onto the shaft and to compress
all the components of the plug referred above into one
integral unit. In order to provide annular sealing

25 between Jjuxtaposed bevelled surfaces (13’) and (247),
there is an elastomeric annular ring (R,); similarly,
there is an elastomeric annular ring (R.) juxtaposed
between truncated conical annular surfaces (25’) and
(26’);Eﬂgﬁﬁelastomeric annular seal (R,) which nests

30 into the annular race (26,). The inner diameter of the
annular race is sized to frictionally engage the outer
diameter of the shaft (11) so as to provide a sealing fit as
will be explained.

In order to insert the assembled plug (10) into

35 the pipe interface so as to test the integrity of the
internal diameter of the interface (30), and now
referencing Figure 2, the assembled plug in its



35

15
(190) .

shoul d be at a p05|t|ve pressure.of..

10

20

25

30

35

oppOSLte end the shaft and disk defining a central
bore (44). The disk (42) is welded at (45) to an
annular end disk plate (46) whose inner margin (467)
is a bevelled annulus to accommodate "O" ring (R,).
There is an opposite annular end disk (47) with a
similar inner annular bevel (47’) to accommodate
annular ring (R,) but the disk (47) also has an
aperture therethrough (48) which allows passage of a
hydrostatic flooding and testing circuit, generally
shown as (50) to extend therethrough. The plug (40)
includes an annular piece (60) defining an inner bore
(61) which accommodates the shaft (41) and an outside
circumferential race (62), which includes

. @ hydrostatic fiiiiﬁg channel (63)
communicating with the testing circuit (50) in the
fashion shown. As such, the circuit (50) has a
threaded hose (51) whose distal end threads into and
sealingly mates with a corresponding thread (T}
defined by the outer extremity of the bore (63) to
make a fluid channel passing through the disk (47) and
communicating with the race (62). The bore (44) acts

- as a venting channel to allow venting of the internal

pipe (32) when the plug (40) is being inserted into
the flanged pipe bounded by the peripheral weld (30)
which is put in place to sealingly attach one toc the
other - see Figure 5. It may also be an advantage to
conduct a second testing circuit which is referenced
(65) to test everything that is to the right of the
plug (40), as shown in that figure. Thus, the sanme
bore (44) serves to vent the interior of the pipe

(33) during insertion and removal of the plug (40)

or, alternatéyely, accommodates am§§gggg_gi;9qit”for
testing the interior of the pipe (32), if

required, by

utilizing testing circuit (65).
If the space (S) which is bounded by the plug
(40) and the internal pipe (32) flange (31) and

UPIGI2B 204 ons the di'stal end sOf t he conduit (65') PCI/CA96/0008hi Ch
actually allows venting and nDnltorJng of the
open ended and shoul d: be at’ ‘h:east/

35' or fore amay fron1the:phy3|cal | ocation of the
The cool i ng: materfIOM/through tthCIrCUIt (90), (9,

P pe, SRREEERPlIEE!



WO 96/23204 - - - PCT/CA96/00032
around 100 PSIG 5 ' The operatlonal sequence pIaC|ng a flange,

phantom fl ange (31), in Figures 8 and 8A, would be as REPIgETows. arp
Drain the pipe (32) and pipe space i(-PS) : of al | hydrocarbon I quids
and then place the plug ' (190) . .. |nt0 Eace in a fashion, as earlier
described and then 10 : i nf 1 ow wat er i it 0"t he annul ar space (S) by

fl ow ng 0 d; of cgn ( The
noni tori ng pipe 3$£f£%%9?a%n?9%§té%§§ é&gfeﬁgt £e 2 9% & aggﬁ%fron15|te
of the flange (199yefedanbyi toreadederose (:l)teﬂppoatnnenaddsooaattbes

wi thin the pipe s,ggcee{?ﬁﬁﬂ 1§ver Enétxt@ﬂgvma?)raga éﬁgl £es:08 ; EE%it

shown) .

end of the pipe (Sé&)aftépik 45%??%%%9Mﬁﬁ?ssu*e aa%%nn riately

dressed. lgaving &Bﬁmaﬁyg%éiﬁe) wh.ﬂh the hosBl 368, ,2aSQeeRd NB 'k}gl(zé9%t)

simlarly configured, is 20 osrtloned gn the rnSIde sur face of
weld to define ha aving a switch (V}), and lydraull

fluld control valve (H) w1th its correspondlng

switch (H,). Water is periodically allowed to
flow through valve (H) into space (S) by opening (H,)
10 and closing (V,) and venting of the air within the

space (S) 1s achieved by reversing valve positicns (H,)
and (V,) so air vents out of wvalve (V) in accordance
with the arrow thereabove. This cycling occurs until
the space (S) is filled with water and then pressuring

1s of the water takes place so that the pressure gauge
(P) registers the hydrostatic pressure on the
circumferential weld seam (30) to test the integrity
of the same.

Referring Figures 6 and 7 and to the third

20 embodiment of the invention, the same consists of an
annular plug (80) consisting of mirror end annular
bosses or plates (81) and an annulus (82) with an
outer circumferential race (83). The Jjuxtaposed faces
of the annular plates (81) and the annulus (82) are

25 | respectively bevelled at (81‘) and (82’), as shown, so
as to accommodate the seating of "O" rings (R,) and
(R,) therebetween. Each of the annular disks (81) have
a plurality of apertures (84) therethrough
circumferentially disposed so as to permit the passage

30 therethrough of a nut-bolt arrangement, generally
shown as (85) consisting of a beolt head (86) which is
welded at (89) to the exterior face of one of the annular
disks_ (81), the opposite end of the bolts (85) having a
threaded shaft portion (86) accommodating a nut (87)

35 which can be turned down ontoc an underlying washer
(88). The annulus (82) may have appropriate

diameters, as may the disks (81l) to accommodate
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a testing plenum (S290), which is flooded mnth water in a simlar

fashion to that of plug (190) thereu ‘on tihe integrity of the

f1 ange- wel d- pi pe interface is . detern1ned Thereafter; the second
test plug (290) 25 + 1S renoved: and thelgeld (30) stress- relleved as
follows. Now referring to;Figure 8, Lhe: test plug (190) is st|II

left in place angetdaep (XHEdﬁggg% t0 f ﬁgg out . of the
space (S) via thee %2‘2 es| ect L. ve ’psdf;e\fsez(- 980) andory\%%r% An anéjnéu ar
i S|

heater 30 (500) L3RS 3 ricbit e rRRd Bredrure
wel d (30) and anctm/mabvegmngaranftulc&lsmmmi&ﬁé@gtnrough t5é ey (p05) IS

I dth I 0 b h to it [
Penperat ure i n ot To ti8 Sutdide annylar XATnte sl pefodi a1 ange
interfacé AfterdSmetricahky aopmeding shepetsd he wonving deates) (500) and
i nsul ating annul _ggg_lgj%)wﬁég%i&gv{@&' ém M@'f’né&% into largd PeCOM®

cool and then at
diameter pipes exceedlng 8", the bolts (87) tied down

so as to force "0" rings (R,) and (R,) against the
inner diameter of the pipe-flange interface to be

10 tested. Liquid media is channelled into the space (S)
defined by the race (83) and the inner wall of the
pipe flange interface while venting of any air exits
the diametrically disposed venting channel {90m")y.
Testing of the interface in a similar fashion occurs.

15 Because of the great weight of the annular plug
(80), particularly when made of steel, or steel alloys
such as stainless steel, each annular plate (81) has
four adjusting heads (95) diametrically paired and
consisting of a protruding butt (96) having a threaded

20 bore (97) accommodating a threaded bolt (98) which
extends therethrough and whose distal end is adapted
to turn against the internal diameter of the pipe
(32), to locate the plug (80) co-axial with the pipe
(32). Locking nuts may then be turned down to lock

25 each bolt (98), as shown in phantom in Figure 7,
against the internal diameter of the pipe (32) that is
being tested. Thereafter, flange nuts (87) are

turned down to apply the pressure on the "oO" rings (R,)
and (R;) sealing them against the inner walls of the

30 pipe flange interface so that the annular space (S) is
a sealed plenum. Hydrostatic filling of the space (S)
occurs as above noted, and pressure venting in the
fashion, as earlier described, can take place. It is
convenient to make the annulus (20), (60), (82) from

35 aluminum in order to reduce its weight, and in certain
applications even the bosses (13), (26), (46), (47),

(81) may be made from appropriate aluminum stock but

SUBSTITUTE SHEET (RULE 26)
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Figures 9 and 10, and yet a :

in some appllcatlcns, partlcularly in the cereal
ndustry, the whole plug will have to be made from
stainless steel in order to meet health standards.
Referring now to yet a further embodiment and to
5 Figures 8 and 8A, a test plug (180) also acts as an
isolation and pipe space monitoring plug, and has an
annular boss flange (81) and an opposite (annular)
flange (181) in the form of a disk defining a central
axial aperture (182) therethrough which communicates

10 to a monitoring conduit reference (65’) and into the

. internal pipe space diameter, referenced (PS), of the
pipe (32) to the left of the flange (181) which can be
perceived to be a long continuous pipe space of a
fluid conveying conduit in an existing installation to

15 which it is now desired that there be affixed onto the
end of the pipe (32), a flange shown in phantonm as
(31). Thus, particularly in instances where the pipe
space (PS) is part of a conduit, in a petro-chemical
plant, it must first be drained of contents;

20 nevertheless, there are residual airborne hydrocarbons
in the pipe space (PS) and also embedded into the
inner surface walls of the pipe space (PS). When
welding to such existing pipe space (PS), present
safety standards require that the pipe space (SP)

25 walls first be cleaned; this is expensive. With the
isolation test plug configuration (190), this is not
necessary.

The test plug (190) has the two O rings (R1l) and
R2) which are urged respectively against boss (81) and

30 annulus (82) on the one hand, and disk (181) and the
opposite end of annulus (82) to urge the O rings
(R1,R,) against the inner walls of the pipe that is now
defined as the plenum space (S). Cooling water may be
inserted into the pipe space (S) by flowing water

35 through conduit (90) into the plenum space (S) to
outflow from conduit (9@1: When cold water is used,

the temperature of the pipe to the left of the plug



further ®HOWEHENt of test plug, the same is generally PCT/CA9/pEbBZ at ed as
(190'), all other reference nunbers being 5 the sanme as those of the
enbodi nents of Figure 8 and Figure 8A. The disk bq§§_gg§;%wmﬁrqﬁ

replaced with a solid disk boss (181) and when theiididreter! oft-the
internal pipe space is greater than say,,gpproxinately 54" (greater
t han about 137cn), great pressure against 10 the disk boss (181') wll

cause it to bul9eo) AAYRtains the HI}S4 Cat SalREMLfeSmbhlgIdse of a support

di sk (300) and a support base structure (301) featuring two

ort hogonal | y o??%ﬂ?ﬁﬁ?u¥3dﬁggl?hﬂi§¥§%ﬁﬁP%??%§ RS may residepdy gng
(304), the distaé pide spawvhi ¢(hsare Bitluexl 45gas moaltdéB]lO0not oshden| nt er na
di anet er of thg._.pj 3 | hed . ul.ar epnded pi pe
seqnent | (320) 5% oBet *CanBRfacyre sentFLLPEYIVIAL A0S oRINET

descri ted. into Arewrnightety, ladt, steenteshingrosscuihscendube wel ded

to the pipe di g5ab)efrouGAChner 88ai ¢ (B2) PREo the pipe space
(PS) for monitoring while welding of the weld (20)
takes place.
After welding, another plug (220), similar to
10 that of (1920) is Eositioned, as shown in phantom, on
' the inside surface of the pipe (32) and the integrity
of the weld (30) tested by applying appropriate fluid
pressures to the space, referenced (S290), defined by
the O rings (Rl) and (R2), the annulus (82), and the
15 internal diameter of the interface of the pipe (32),
weld (30) and flange (31). Throughout this testing
the other isolation test plug (190) can be left in
position. Once the integrity of the weld (30) has
been assured, in some instances, it is also necessary
20 to stress-relieve the weld (30). This is accomplished
by applying an annular stress-relieving heater,
referenced (500) over the weld (30); the heater has an
overcovering insulation (505). The pipe-~weld-flange
interface (30,31,32) is brought up to the annealing
25 temperature while water is still flowed into channel
{90) and out channel (9¢’) for plug (190), keeping cool
that pipe juxtaposed to the water-filled plenum (S)
and maintaining a cool temperature of the pipe to the
left thereof and particularly, to the pipe space (PS).
30 It has been found that the width of the plug between
bosses (81) or between boss (81} and the disk boss
(181) is preferably about 6" and the position of the
plug (120) from the weld (30) should be at least, for
safety purposes, about 2‘. In petro-chemical
35 applications, the distal end of the conduit (657)
which actually allows venting and monitoringéof’thé*uu
pipe space (PS) is open ended and should be ét?leést; P ;:




20 (304¥cbé@sz3zexi al |y oriented support elenents (307), PCT/CA96/MV0SN
extend to and are secured to support disk (300), preferably as
shown in Figures 9 and 10 as being integral. The gqu”gxw§qu%;gIe
(301) provides support by its abutting di sk (300) b&irygfdakighdmiitlh
25 the obverse side of the disk boss (181)gpreventing bul gi ng
of the disk boss (181). The test plug (190) I s assenbl ed and

nmounted into the intwgngyy Wa@%ﬁ) from the (ﬂhytélecag') F?Jﬁéaé?z)%n a5 Stipwn,

and water is flowed into t he annul ar space_( uth ) .
conmuni cati ng channdl$9 4390) - o cordidit & YRAL TR Ty st riehe tioenits
being . sim | greag aEnngl 9’ (19&hoanid (20)at ydsiti v Presfire of

If the pipe (32) is q%ﬁ{ AYANI . say 100 netres or nore, the
whol e pipe (32) to the ngﬁog)f-t e test plug (190), pipe space

(PS), can beStested by 35The opsmadilepad siqguences phasingferiiaege ( HF)
(high force) pHah i @4@gRA () he HiFRAlr D Pfaddesd WO,Gi1PVSe O O
follows. Drain the pipe (32) and pipe space (PS) of
all hydrocarbon ligquids and then place the plug (190)
into place in a fashion, as earlier described and then
10 inflow water into the annular space (S) by flowing
water into conduit (90) and out of conduit (90;)°
monitoring pipe or tube (65’) extends at lé;;€~35’
away from site of the flange (190) and monitors, the
temperature and volatiles within the pipe space (PS),
15 (the monitoring devices not being shown).
The flange 31 is then welded by weld (30) to the
end of the pipe (32) after the pipe end has been

appropriately dressed. Leaving the plug (190) in

The

place, a second plug (290), similarly configured, is
20 positioned on the inside surface of the weld to define
a tésting plenum (S290) which is flooded with -'ater in
a similar fashion to that of plug (190) thereu.on the
integrity of the flange-weld-pipe interface is
determined. Thereafter, the second test plug (290)
25 is removed and the weld (30) stress-relieved, as
follows. Now referring to Figure 8, the test plug
(190) is still left in place and the water continues
to flow into and out of the space (S) via the
respective pipes (90) and (90’). An annular heater
30 (500} is placed on the outside circumference of the
weld (30) and an overcovering annular insulating
sleeve (505) is placed thereover and the weld (30)
brought up to its annealing temperature in order to
stress~relieve the pipe—weld—flange interface. After
35 the annealing step, the annular heater (500) and
insulating annulus (505) are removed; the weld allowed

to become cool and then at a time convenient, the plug: :

'

SUBSTITUTE SHEET (RULE 26)




t he boss (1&89 %135%‘? bow ng of the disk (181) is PCTICAS6/00032

17 i nhi bited by the disk (300) and the support structure. ..
(301). After the pipe space (PS) integrity has been " "tested", the
support structure (301) can be cut away fromthe pipe (32) as by an
acetylene torch or the 5 | i ke; the suppoft structure (301) is renpved;

t hen, the test plug (190) can be di s-assenbled in a nmanner
inhibited by the disk (300} and the support structure

(301). After the pipe space (PS) integrity has been
"tested", the support structure (301l) can be cut away
from the pipe (32) as by an acetylene torch or the

5 like: the support structure (301) is removed; then,
the test plug (190’) can be dis-assembled in a manner
as earlier described or if required, the pipe end that
has been severed can be now dressed, flanged as by
welding, as here and before described. The pipe-weld-

10 flange interface can then be tested by relocating
test plug (190‘) in juxtaposition with the interface

in the fashion as earlier described.




as earlier described or if required, the pipe end that has been
severed can ia?lma RRE I Eéélanged as by wel di ng, as here, apd
bef ore desck‘ Pl 11 [ i f .nel d- 10 18 flange interface cani'tiHeniite o
tested by rePocétlng test plug (190) in juxtaposition with the

i nterface in the fashi on as earller descr |
EVBODI NERRMBO DAMEENTSRF KIHE INVIRY BN NXBIGH @%&%@V W@g@ﬁ@ 1S
CLAI VEIRARIVDERGQIEES £3.AADEDARE DEFINED AS FOLLOWS:

L. An apparatus for isolating an interior surface segment of a pipe having an internal
diameter, said apparatus comprising:

a) an annular body with oppositely facing annular ends and defining, on its outer
perimeter, a recess; _ X

b) a pair of bosses, each of said bosses being located on opposite ends of said
annular body and coaxial therewith;

c) a pair of resilient annular members adapted to be respectively and coaxially
juxtaposed between each of said bosses and said annular faces;

d) means for urging the bosses respectively towards said annular body thereby
deforming said resilient members in a radially outward direction against the internal
surface of said pipe so as to form a seal there between, whereby a sealed annular space is
defined between said recess on said annular body, the pipe internal surface and said
resilient members;

€) a means communicating through said apparatus to said annular space whereby
a hydrostatic fluid may be introduced into said space;

f) a vent extending through said apparatus for providing communication between

interior segments of said pipe on opposite ends of said assembly.

2. An apparatus as claimed in claim 1 wherein said means for urging comprises a shaft
which extends between said bosses.

3. An apparatus as claimed in claim 2 wherein said means communicating through said
apparatus comprises a first channel for introducing said hydrostatic fluid into said annular space

and a second channel for venting said annular space.
4, An apparatus as claimed in claim 3 wherein one of said bosses is integral to said shaft.

5. An apparatus as claimed in claim 4 wherein the other of said bosses comprises an annulus

and wherein said shaft extends through said annular boss.



1. An apparatus for isolati ng an interior surface segnent of a pipe

havi ng an i nternal d @l d apparatus conpri sing: O O a) an
annul ar body w ‘l" mﬁi\g ““ fifici ng ab%ul ar ends and defi n1“'n i"""*‘on ‘it§ ‘Gt er

perimeter, a reggsk * b) a pair of bosses, each of said bosses
bei ng Iocat ed on opp05| te ends of said annul ar body and coaxi al
Lherevmth c) a pair of resilient annular nenbers adapted to
e respectiye 3?4;95 lix bR 9sRdxRAIVBSNRaRN leabthseisdidbos ses
and sai'd aﬁ%‘hlfla/r czlfe:(sgc(&Zﬂngli claim 5 whe nmeans Xor urgi r%g t he %thsses
respecshafiel y towards said annul ar body thereby deform ng said

resilient members in a radially outward direction against the internal
surface of said pipe so as to forma seal there between, whereby a seal ed

annul a5 spagg a;%fﬁi:atus as claiftRfl i 8din? 8 \WIRRIIN SAl dirdt 46€ Sécofd chatindlsantnt alirohgiely,
t he plpe I nter surface and said resilient menbers;

e) a neportion oftha ingtht ¢fisgidshaBugh sai d apparatus to said annul ar space
wher eby a hydrostatic fluid nay be introduced into said space;
f) a vent extending through said apparatus for providing comrunication

_bet veeg) An apparatus as claimed in claim 1 wherein said means for urging comprises a plurality

of circumferentially spaced bolts extending between said bosses.

9. An apparatus as claimed in claim 8 wherein said means communicating through said
apparatus comprises a first channel for introducing said hydrostatic fluid into said annular space

and a second channel for venting said annular space.

10.  An apparatus as claimed in claim 9 wherein said first and second channels are connected

directly to said annular body.

11.  An apparatus as claimed in claim 10 wherein a first of said pair of bosses comprises a
flange having a generally central orifice and the second of said pair of bosses comprises an

annulus.

12.  An apparatus as claimed in claim 11 wherein said vent comprises a conduit extending

from said aperture in said first boss and through said second boss.
13.  An apparatus as claimed in claim 10 wherein both of said bosses comprise annuli.

14.  An apparatus as claimed in claim 13 wherein said vent comprises the hollow space

defined by the centers of said annular bosses and said annular body.

15.  An apparatus as claimed in claim 14 wherein said first and second channels extend

through one of said bosses.

e



interior segnents of said pipe on opposite ends of said assenbly.. 2. .
An appar at us Eﬂﬂﬂ ??&“;it i m 1 wherein said means for urging conprises
a shaft mhichTEm siidetiMeetisai d bog68es. 3. An apparatus as clai med
in claim2 wherei i shid' neans comuni cating through sai d appar at us

conprises a first channel for introducing sajd hy%&ﬂsta ilc fluid into said
annul ak6. spadeappigatys ascdaimed dmelaime 15 figthey eluding 2 BFAlLY AT fepfermg s 4.

An app | &l ' l.alm: ein one of said bosses is integral
to sai @h‘g?sffﬁal&g.%ﬁ%ﬁ&a%ﬁg’?gaf‘gé’%aggg'c| ainmed in claim4 wherein the other
of said bosses conprises an annulus and wherein said shaft extends through

sai d a{]ﬂul algL rrlxjeoﬂgosd of applying a hydrostatic pressure to the interior surface of a segment of a pipe

having an internal diameter, said method comprising the steps of:
1) positioning within said pipe, at said segment, an apparatus comprising:
a) an annular body with oppositely facing annillar ends and defining, on its
outer perimeter, a recess;
b) a pair of bosses, each of said bosses being located on opposite ends of
said annular body and coaxial therewith; |
c) a pair of resilient annular members adapted to be respectively and
coaxially juxtaposed between each of said bosses and said annular faces;
d) means for urging the bosses respectively towards said annular body
thereby deforming said resilient members in a radially outward direction against
the internal surface of said pipe so as to form a seal there between, whereby a
sealed annular space is defined between said recess on said annular body, the pipe
internal surface and said resilient members;
€) a means communicating through said apparatus to said annular space
whereby a hydrostatic fluid may be introduced into said space;
f) a vent extending through said apparatus for providing communication
between interior segments of said pipe on opposite ends of said assembly;
2) urging said bosses towards said annular body, thereby creating said sealed annular
space;
3) filling said annular space with a hydrostatic fluid, under pressure, through said means
communicating through said apparatus;

4) establishing a high pressure within said annular space.

18. A method as claimed in claim 17 wherein the diameter of said apparatus is slightly less

than the diameter of said pipe being tested.



med | n claim5 wherein said vent extends
&@" An appar atus as cI g{ ned: b gl aiym
Hat of' the

19 6. An appar A
t hrough the |en ﬁﬁg%ﬁ@%ﬁﬁ
6 wherein sai d et chann@ﬂs extend through a por
| ength of said shaft.

19. A method as claimed in claim 18 wherein said pressure within said annular space is

monitored.

20. A method as claimed in claim 17 for testing the structural integrity of a segment of a pipe

wherein said method further includes monitoring said pressure within said annular space.

A
21. A method as claimed in claim 17 for isolating a section of a pipe wherein one of said
bosses comprises a flange having a generally central orifice, said other boss comprises an

annulus, and said vent comprises a conduit extending from said orifice through said other boss.

22. A method as claimed in claim 21 wherein said hydrostatic fluid is used to maintain said

segment of pipe at a desired temperature. '

23. A method as claimed in claim 17 for isolating a section of a pipe wherein both of said
bosses comprise annuli and said vent comprises the internal space within said bosses and said

annular body.

24. A method as claimed in claim 23 wherein said hydrostatic fluid is used to maintain said

segment of pipe at a desired temperature.




8. * An-apparatus as clainmed in claim1 wherein said nmeans: :for:urging.
conpti Sesgﬁ)&/ﬂéﬁl ity of circunferentially spaced bolts extpefmrfingosuatween
sai d boss An apparatus as clained in claim8 wherein said neans
comuni cating through said apparatufdpgyprlses a first channel for .

i ntroduci ng said hydrostatic fluid sai d annul ar space ;and a second -

channel for venting said annul ar space. 10. An apparatus as clai med. in
claim9 wherein said first and second channel s are connected directly.to :
sai d annul ar body. 11. An apparatus as claimed in cl ai mi10 wherein‘a |

first of said pair of bosses conprises a flange having a generally cent.r.al
orifice and the second of said pair of bosses conprises an annul us.

)| 3
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- 12.- An apparatus as clainmed in claim 11 wherein said vent  conprises. . a
condui t S&&&ﬁghﬁg fromsaid aperture in said first boss amdnkhummgnzsald

second boOss. An apparatus as claimed in claim 10 wherein both of
sai d bosses conprlse annul i . gﬁ? pparatus as clained in claim13
wherein said vent conprises the hoII éace defined by the centers of said

annul ar bosses and sai d annul ar body. An appar at us as cIalned in

claim 14 wherein said first”and second channels extend through one of sald
bosses. : :
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16.  An apparatus as claimed in claim15 further incl mmﬂﬂ&NTUSHEﬁﬁy of
."centering pins circunferentially spaced about one of sai gci? So0032 17 A
met hod WO %@3?%i ng a hydrostatic pressure to the interior Suiface of a
-segnent of a pipe having an internal dianmeter, said nmethod conprising the...,
st eps of: 1) positioning \fl} IE n said pipe, at saidisegn :
appar at us conpri si ng: a) an annul ar (body "\
oppositely facing annul ar ends and defining, on its S

perimeter, a recess; | b) a pair of b()';ss%es’l ke
sai d bosses being | ocated on opposite ends of Ly t.sald.annular
body and coaxial therewth; 13 i3




c) a pair of resilient annul ar menbers adapted to be respecti vel
‘coaxi al ly. '%mgsed bet ween each of said bosses and sai dik ﬁ SHEEE
d) neans tor urging the bosses respectively towards said a 6’3‘5’39

tthereby deforming said resilient nezgzrﬁ in aradially outward direction
agai nst t he internal ace of said pipe so as to forma
seal there between, whereby a seal ed annul ar space is
defi ned between said recess on said annul ar body, the plpew~ -
internal surface and said resilient menbers; b
means communi cating through said apparatus to said annular,space -
whereby a hydrostatic fluid may be introduced into said spgm%tE PuSAﬁg?
f) a vent extending through said apparat for providingic

T

Cé") a

-
:
i
!
|

ni cation
bet ween interior segnents of saild: pige opposite e?q% gf 'S“ard“asserrbTy

.,...._..-u-=x.—al

2) urging said bosses towar d6Gali Qul ar dddy, t creating said :
seal ed annul ar spacge; 3) fifllfng said a arwgpatémvffﬁmdmmw
hydrostatic fluid, S@der gﬁessk‘r e/t sal conmuni cat i ng
t hrough sai d appar at u%s 7S ~shi 1A ssure within said
annul ar space. VP A== = —_—

— |3

e

f*@zﬁﬂ@' =

- 13
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18. A ne as clainmed in claim 17 wherein the dianeter Ld
appar at us igggg‘f’?ﬁ?ﬂly | ess than the diameter of said pipe D@P@&MENEBHEEI
19’ A method as clainmed in claim18 wherein said pressure REWOAS/BaE0

annul ar space i s nonitored. 20. A nmethod as clainmed in claim17 for

testing the structural integrity of aéisggart of a pipe wherein said nethod
ewi t hin said annul ar space.

further includes nonitoring said pres

47" 63
a7 T 4] 62 60
— 50 48
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21. A nethod as clained in claim17 for isolating a sectﬁ*&m of a pipe
wherein onayv@besb4l bosses conprises a flange having a ge CE/MEHPtSmL-T
orifice, said other boss conprises an annulus, and sai d vent PCOQn96/0832 A
conduit extending fromsaid orifice théou h said ot her boss. 22. A

met hod as clainmed in claim?21 wherein hydrostatic fluid is used to

mai ntain said segnment of pipe at a desired tenperature Ay AELNgY as
clainmed in claim17 for isolating a section of a pipe V\/I;‘ére*lﬁ th WEESaj d
bosses conprise annuli and said vent conprises the intjernal space " WTHin
sai d bosses and said annul gr body. 24. A net hod as ci af rediinidFai m!23
wherein said hydrostatic uid is used to nmaintain saiid




segnent -of pipe at a desired tenperature. REPLACEMENT SHEET
' WO 9623204 PCT/CA96/00032
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A test plug assembly which tests the internal integrity of a segment of pipe having an internal diameter. The assembly comprises an
annular body with opposite annular faces and defining on its outer perimeter, an annular recess, & pair of bosses, a pair of resilient annular
members adapted to be respectively juxtaposed between an adjacent boss and annulas face; means for urging the bosses respectively against
the zdjacent resilient annular member so a3 to urge the same to frictionally engage and to seal against the internal diameter of the selected
pipe segment and, means communicating through the assembly to that plenum now defined by said recess, the resilient annular members
and the internal diameter of the pipe whercby the integrity of that pipe segment may be determined.




