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An apparatus for close visual inspection of
subsea pipelines comprises a housing with a
chamber that has an open side. The open side
is adapted to be placed in sealing engagement
against the pipeline. The chamber is flooded
with clear water to improve the visual view. It
is also described an apparatus for
identification of a plume exiting from a leak
The apparatus comprises a housing defining a
chamber with a water permeable side that is !
adapted to face downward during use, and |
thereby being exposed to the exiting \ -
substance. A gas pressurizing device for - ‘
creates a gas/water interface within the :
housing. An imaging device arranged above
the water surface is adapted to image the .
water surface and detect id the water surface
is being disturbed by the plume.
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TOOL FOR LEAK POINT IDENTIFICATION AND NEW METHODS FOR
IDENTIFICATION, CLOSE VISUAL INSPECTION AND REPAIR OF LEAKING
PIPELINES

The present invention relates to devices and methods for leak detection and
leak repair of pressure containment structures in the marine environment, such
as oil or gas pipes. Such structures are common in the oil and gas industry.
Prolonged leaks and spills to the environment are very unfriendly to the marine
ecosystem and to the environment in general, and it is therefore a great
demand for devices and methods to prevent large spilis to the environment.

The first step in reinsiating a leaking containment is to detect the point of feak,
inspect it and then to carry out appropriate repair. Containments in unclear
water presents even more challenges in this condition. The presented
innovation enables the challenges posed by unclear water conditions to be
managed adeguately.

The present invention therefore proposes a new leak point identification tool to

locate the exact point of feak.

The present invention also discusses new methods that could be used, together
with the identification tool to conduct a close visual examination and effect

repair of a leak.

Background prior art

The methods for visually identifying leaking points on subsea pipelines are
predominantly, the use of underwater inspection divers and the application of
Remotely Operated Vehiclas (ROV) squipped with visual and/or several of
acoustic/fluorescent/hydrocarbon sensory detection tools. Detecting the leaking
point is important because it is a prerequisite to inspections and subsequent
actual repair activity.
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in muddy water, divers rely on the sensory of the exiting plume of leaking
pressure containments such as pipelines to identify the point of leak. The
principle is that the leak comes from the base origin of the plume. it is believed
that this approach is most exact in all sea conditions and underwater visibility
states. The growth in technology requires that a new approach be made in
utilizing this phenomenon.

State of the art technology does not solve the existing problems of identifying
exact leaking points of structures, such as pipelines, independent of water

clarity and by using the effect of plumes.

The limitation with the state-of-the-art technology is considerad to be as follows:
Search for leaking points by divers in unclear water is achieved by hand
fealings of plume exiting from the pipeline break. This procedure has its safely
limitations in hazardous hydrocarbon plume. On the other hand, an ROV
installed with the best optical camera would see inadequately in muddy water.
The poor underwater visibility problem could be due to natural condition of the
water (rain sweeps, tidal actions, elc.} or by the action of ROV's thrusters on the
subsea bottom in case the seabed is of sediment soil that clouds the visibility.

The present most advanced technology for identification of leaks in marine
pipelines and inspection ig the use of various forms of acoustic/sonic systems.
Acoustic or magneatic flux systems could also be used on intelligent pigs running
through the pipeline system. Other systems are hydrocarbon leak detectors that
are sensitive to hydrocarbons and the fluorescence techniques. The acoustic
and magnetic flux systems require expert interpretations of acquired data and
are relatively expensive 10 operate. The systems are also prone fo errors in
some cases, for instance, noise from thrusters or sound from adjacent subsea
facifiies could mislead an acoustically operated leak finder. it is noted that
acoustic close range detection of underwater objects is more difficult when the

objects are buried in the seabed.
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3
Sediments generate high backscattering noise due to heterogenesous scatters
within the sediments clouding the object. Tha acoustic wave attenuation in
sediments is also much higher than in water. Also some low pressure, large
breaks in ol pipelines are low acoustic generators and therefore may not be
found. For old and aged pipelines briltle fracture propagation can result, in case
of the use of high pressure in running or operating pigs in the pipelines. Pigs
can abnormally be trapped in the pipeline complicating the problem. The
fluorescent and the hydrocarbon leak detectors are difficult to use in very poor
underwater visibility conditions. Even in clear water, the applications of
fluorescence or hydrocarbon detection sensors would require to sniff close fo
the suspected leak area. Water waves and currents can misquide the
interpretation, especially in unclear water.

in ouwr present nnovation, entification of leaking point is made by tracing the
signature of the plume generated by a minimat low internal containment
pressure within the lesking structuwre. It has the capability to operate
independent of water clanity. it does not require expert interpretation as it is
visually tracking the exiting plume from the pipeline. it can use cheap real time
technology in the identification process.

Identification, inspection and Clamping (liC) leaking pipelines installed in

unclear water using an ROV platform

Whaen the leak has been identified, pipeline repair activity in general requires a
range of planning and investigations prior {0 the actual repair. This includes but
is not limited {o investigation of the damage, the pipe condition, consequences
for the pipeline operation and planning of uncovering and seabed preparation.
For instance, the mechanical pressure clamps are usually considered for
temporary repairs; however, many subsea clamps are often not replaced and
become a permanent repair subject to regular inspection, in particular when the
pipeline inspection would ailso be difficult to implement in all clock positions of
the pipeline where underwater visibility is poor. According to DNV-RP-F1186, a
close visual inspection is the best available method for detecting all threats and
for providing the best understanding of the pipseline’s damaged conditions. DNV-
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RP-F116 is a recommendead practice for integrity management of submarine
pipeline systems. Other situations include cofferdams and pipeline beach pull
instaliations where polyethylene or similar wraps on pipeline weld joints could
get damaged without notice due to unclarity of the water condition in the

shallows.

A diverless technology of identification, close visual inspection and repair of
leaking pipelines under such unclear water condition is presently not developed.
There is prasently no method that combines detection, inspection and repair on
a single platform in all pipeline leak positions and in ali conditions of water

clarity.

The limitation with the state-of-the-art technology is considerad to be as follows:
if the exact point of leak is not found and inspected, adequate repair using
remotely operated system is almost impossible. Inspection in unclear water in
shallow is often carried out by ‘hand feelings’ by underwater divers. The resulls
for pipeline leak repairs are trial and error attempts and a repair-leak-repair
cycle often results, causing continued pollution to the environment. For an ROV
equipped with flucrescent and hydrocarbon leak detectors, operation in muddy
water is a8 challenge that needs to be deall with. As descnibed earlier, even in
clear water, the applications of fluorescence or hydrocarbon detection sensors
would require sniffing close to the suspected leak area. There is no known ROV
platform that identifies and enables ciose visual mspection and, perhaps, effect
repair of leaking structures in muddy water condition.

in the present invention, a common platform for identification, inspection and
clamping the pipeline leak is presented (the HC concept). It has the capability to
operate independent of water clarity. it does not require expert interpretation as
it is visually inspecting the broken structure of the pipeline. it can also use

cheap real time technology in the ingpection process.

in a particular aspect of the present invention it includes a flooding box, a digital
video camera and illumination lamps. This device can also be used independent
of an ROV, e.g. as a hand held tool by divers. The invention does not see the
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differences and sources of unclarity, it displaces whatever the unclear water is
with pressured-clear water that the camera can see through.

in a first aspect the present invention defines an apparatus for close visual
inspection of containment structures, such as pipelines, in the marine
environment, especially in muddy or unclear water, comprising a housing
having a chamber that has an open side, the open side being adapted to be
placed in sealing engagement against the containment structure to be
inspected, a imaging device, such as a camera, situated within the chambaer or
situated in a sealed compartment with a transparent wall towards the chamber,

and a source of clear water for flooding the chamber with clear water.

This apparatus is capable of providing a clear view for the imaging device
towards the leaking containment, so fo avoid or reduce the need of post-
procassing of the image. The image quality can be greatly improved by
substantially removing the unclear water between the imaging device and the

containment.

Preferably, a light source is arranged within the chamber or in a sealed
compariment with a transparent wall towards the chamber. This enables the
imaging device o see the surface also in dark waters, such as at deep waters

or in muddy waters.

The chamber is preferably generally shaped to form a complementary interface
with a pipeline. Thereby the unclear waler can be replaced by clear water also
very close to the pipeline.

in an alternative embodiment the chamber comprises a first part exiending over
about half the circumference of a cylinder, at least one second part that extends
over less than half the circumference of the cylinder, the second part being
coupled to the first part via a flexible casing, such as a bellows, so that the
second part can be moved, e.gQ. hingedly, relative to the first part along the

circumference of the pipeline. Thereby it is possible o circumscribe a large
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portion of the circumference of the pipeline and identify leaks over a larger
extent of the pipelina.

Preferably, the first part, the at least one second part and the casing, when fully
extended, cover the whole circumierence of the pipeline. Thereby it is possible

to identify leaks all around the circumference of the pipeline.

Even more preferably, the apparatus is arranged on an ROV or similar, which

will provide diverless access to containment structures.

in a preferred emboediment, an exit port having a vailve is in communication with
the chamber in order to expel unclear water from the chamber.

in another aspect of the invention it provides a method for performing close
visual inspaction of containment structures, such as pipelines, in the maring
envirenment, especially in muddy or unclear water, comprising forming an
envelope of clear water near the outer surface of the containment structure,
placing an image device within or close to the envelope of clear water, so that
the image device has a substantially unobstructed view of the surface, and
communicating image data from the image device 10 a topside facility.

This method will provide a clear view from the imaging device {o the

contamment structure.

in a preferred embodiment, the envelope of clear water is created within a
chamber in a housing having an open side towards the structure to be
inspected. This makes it easier {0 uphold the envelop of clear water over a
profonged time.

By having the supply of clear water continuous, the envelope can be upheld

over a very long time.

in a third aspect the invention provides an apparatus for identification of exiting

sttbstance from broken or leaking underwater equipment, such as a pipeline,
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comprising a housing defining a chamber with a water permeable side that is
adapted to face downward during use, and thereby being exposead to the axiting
substance, a gas pressurizing device for creating a gas/water interface within
the housing, and an imaging device arranged above the water surface of the
gas/water interface, the imaging device being adapled {o image the water

surface.

This apparatus is capable of detecting the plume of outflow from a leak. When
the outflow disturbs the water/gas interface, the imaging device will sse a
different picture than if the water surface is relatively calm. The more the
surface is disturbed, the stronger the impact of the plume is. This effect can be
used to find the origin of the plume.

in a preferred embodiment the imaging device is at least one infra-red camera.
An infrared cameara has proved to provide a better recognition of the

disturbance of the surface than a visual light camera.

By having the apparatus being carried by an ROV, it is easier to follow the
plume towards its origin.

in a fourth aspect of the present invention it provides a method for identification
of exiting substance from broken or leaking underwater equipment, such as a
pipeline, wherein a housing confaining an imaging device 18 submerged o a
position above the underwater equipment, that a gas/water interface is created
within the housing, that the gas/water interface is being exposed 1o the exiting
substance so that presence of exiting substance may disturb the gas/water
interface, and that the imaging device images the gas/water interface in order {o
detect if the gas/waler interface is being disturbed.
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This method makes # possible to detact the plume of outflow from a leak. When
the outflow disturbs the water/gas interface, the imaging device will see a
different picture than if the water surface is relatively calm. The more the
surface is disturbed, the stronger the impact of the plume is. This effect can be

used to find the origin of the plume.

in a preferred embodiment, the housing is moved to maximise the disturbance
and thereby locate the approximate ornigin of the leak causing the axiting
substance when a disturbance of the gas/water interface is being detected,.

Preferably, the gas/water interface is imaged in infra-red light, which has proved
to be superior over visible light.

By attaching the housing to an ROV, the method can be used on greater water

depths and it will be easier to follow the plume towards its origin.

in a fifth aspect the invention provides a clamp for sealing a leak in a pipeline,
comprising two halves that are arranged 1o be connected around a pipeling,
wherein each half comprises a double shell having an inner and an outer sheli,
whereby the space between the shells may be filled with a filler, such as

concrete, epoxy or similar,

This will provide a clamp that is relatively easy to instail but also can be used to
permanently seal the leak.

The present invention will now be described in more detail, referring to specific,
non-limiting, embodiments of the invention, as shown in the drawings, where:

Figure 1 shows the principles of the ROV carried leak identification tool,

Figure 2 shows the ROV leak identification tool,

Figure 3 shows a cross section through the leak identification tool,
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Figure 4 shows the leak identification tool in operation,

Figure 5 shows the ROV carried leak inspection tool in fongitudinal section,

Figure 6 shows the leak inspection tool of figure 5 in longitudinal section and
with gripper arms closed,

Figure 7 shows the same view as figure 6, but with gripper arms open,

Figure 8 shows g principle of an embodiment of the leak inspection tool,

Figure 8 shows first embodiment of a leak clamp in open position,

Figure 10 shows the leak clamp of figure 8 in closed position and

Figure 11 shows a second embodiment of a leak clamp in closed position,

Description of Subsea Pipeline Leak ldentification Tool

The foliowing gives a description of the underwater pipeline leak identification
tool and method under reference {o figures 1 - 4. The configuration and shape
of the system may vary, but the commaon operational characteristics are the
same. The working principle of the camera used is detailed below.

The identification tool consists of one or several of imaging systems, such as
camera systems 5, that can be visual orinfra-red, boxed in an enclosure 2,
having an air or other type of gas inlet system 1 and 7 for pressurizing a plume
tray 3 and a plume inlet mesh 4. The identification tool is made to follow the
upstream or downstream of an exiting plume 8 from a broken submarine
pipeline 10. Note that the plume may not flow directly upwards dus to the water
current and surface wave. The tool simply peeps through, into the plume to
allow substance (air/gas or liquid) within the plume to be collected in the plume
fray 3. The plume tray 3 is slightly air-pressurized, just about the water column
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10
between the water surface 11 and about mid height of the plume tray as shown
in Figure 3. This ensures that the water level in the system is always below the
visual surface of the imaging systems (hereinafter exemplified as infra-red
camera system). Thus, the infra-red camera system is able {0 monitor the
upward momentum and infra-red property variations in the exiting plume. The
signal is tracked on a surface TV or PC monitor 8. The operator therefore uses
the availability and strength of this signal to follow the plume from the surface of
the water 11 fo the bottom where the leaking pipe 10 is located, thus identifying
the leaking point. Observe that when the tool is away from the plume window,
the upward momentum and the infra-red signal are significantly minimized and

in some cases unavailable and not being observed on the moniter 8.

An infra-red light source may be used to light up the water surface with infra-red
light.

The identification fool is meant {o be mounted on an ROV. However, it can also
be carried by a diver, especially where the plume exhaust is considered safe fo
the underwater diver. A communication would therefore be required betwean
the diver and the surface operator.
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The working principle of the optic camera with infra-red output

in poor visible water conditions, an oplical camera without an infra-red output
function sees black. If the camera has a normal lightening lamp, it sees blank
due to much scattering of light by the particulates in the unclear water. On the
other hand, a camera with an infra-red output function will activate its infra-red
light in a visually poor condition. This is done automatically by the camera used
in the work. The infra-red light is non-visible to the human eye, but its output
light lightens up the surrounding in the infra-red spectrum in similar way as the
visible light lightens up a dark room. The infra-red light emitted by the camera is
reflected back, received and processed by the camera. Figure 1 shows an air-
pressurnized plume detector as shown in figures 2 and 3 receiving plume signal
in the pressurized chamber. The plume signal is simply a reflaction of the
unstable water surface 12 in the chamber 3 due to the pluming activities.

Figure 1 shows the principle of the plume identification tool with pressurized
airfwater surface 12. The camera is not a thermal imaging camera. The optimal
signal is dependent on the strength of the plume activity on the water surface 12
enclosed by the detector.

Infra-red is easily absorbed by liquid. The optical signal is observed to be
minimal and less clear if the camera system is immersead in water. The less
surface area of the pluming substance on the camera’s small surface implies
minimal plume event is noticed. However, by creating a relativaly large airfwater
surface below the camera, detection of the plume by the disturbed water

surface 1s greatly enhanced.

Description of Subsea Pipeline leak Identification, Inspection and
Clamping Method (lIC)

in the following is given a description for an underwater pipeline leak
identification, inspection and clamping method on a common ROV platform
referring to figures 5 -8. The configuration of the system could vary depending
on the form of the underwater pipeline structure. The common operational
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characteristic however, is the same. Where the pipeline is buried below the
seabed (which is often the case), the first action required after identification of
the leak position is to uncover the pipeline from overburden {o provide access to
the pipeline before inspection and/or repair is possible. The jetling or

overburden removal {ool is not shown in the drawing.

The leak inspection ROV 21 may consist of one or several of leak identification
tools 22, a leak inspection tool 25 and a repair {e.g. a clamping} tool 28. These
are mounted or latched by suitable attachment means 27 {fo the ROV 21. The
identification tool 22 is mounted on the ROV 21 to track the leaking point. The
ROV 21 is the vehicle that drives the HC installation. The identification toot 22
could be detecting the plume signal from a broken subsea pipelines system,
leading the ROV from the top of the water surface fo the sea bottom where the
leak {plume) is originating from. The leak identification ool 22 could operate by
maonitoring the infra-red and/or momentum signal of a plume, such as the tool
described above in connection with figures 1 - 4. Aligning tools 23 and 26 grab
and align the ROV with the leaking structure, e.g. pipeline. Figure 8 shows the
position of the grabbing arms 23, 26 during operation to held ¢n {o a pipeling
and figure 7 shows the un-actuated or free swimming position with the arms 23,
26 outward.

Echo sounders and magnetometers could also be used for the alignment
process. Then the pipeling is uncovered by jetting or any other suitable method.
it is noted that blurred visibility underwater could be possible where the water
clarity is between good and poor visibility conditions. An RQV camera 24 18
used to guide and stesr the ROV 21 where possible. Note that the overburden

ramoval (e.g. jetting) tool is not shown in figures 5- 7.

With the pipeline exposed adequately, the overburden removal system is de-
latched and the inspection 25 and repair 28 tools are latched on. The inspection
tool 25 enables surface engineers to visually perform close inspection on the
pipeline’s break. The visual inspection tool 25 in unclear water could be based

on laminar clean water flooding.
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The method and apparatus for close visual inspection in muddy/unclear waters
will now be described, referning to figure 8.

The configuration of the equipment could vary depending on the configuration of
the structure {o be observed. The common operational charactenstic however,
is the same. The flooding box is shaped at its underside {o correspond with the
outer shape of the structure to be observed, so that it will fit on the part of the
structure 10 be observed, be they pipelines, anodes etc.

in the following is given a description for the clear water flooding technique for
subsea pipelines leak close visual inspection in muddy/unclear water.

The equipment generally comprises a housing 31. it is divided into two
compartments 33 and 34 by a transparent wall 39, e.g. a glass sheave. The
lower compartment 34 is open downwardly. Around the fower edge of the lower
compartment is a soft foam padding 35 or other type of seal. The foam padding
35 is adapted to press against the pipeline o be observad to form a seal
against this. In the upper compartment 33 is a camera 39 and a light sowece 41,
Power and communication conduit 36 is comnnected to the upper compartment
and a water line 37 is connected to the lower compartment.

The housing is brought against the wall of the pipe {o be inspected so that the
foam padding 35 forms a seal against the pipe. Then clean water is flooded
from the topside through the water line 37. The lines from the
power/communication conduit 37 are connected to a computer, and the topside
engineer monitors the clearness on the computer screen and stops the flooding
once clear water is dominating the fower compartment 34. The pressure is
refainad in the lower compartmant 34 while the illuminating lamps 41 iluminates
the area of inferest and the camera 40 in the upper compariment 33 is
observing through the transparent glass 38 and the clear water in the lower
compartment 34. The view of this part of the pipeline enclosed by the
equipment remains clear enough for good observations by the topside engineer
for some good minutes.

The instrument can be moved 360 degrees round the circumference of the
pipeline (provided the pipeline is lying freely above the bottom or is trenched



10

15

20

25

30

WO 2014/046550 PCT/NO2013/050160

14
free from the bottom sediments) and/or along the pipeline as the operator
wishas. However, movemeants of the equipment around or along the pipsaiine
often results in some reduction in clarity. Clarity is again regained by flooding
with clean water from topside.

Should there be lumps, sediments or similar, which may not permeate through
the soft foam, a valve 38 may be opened and the flooding is activated to flood
away the sediments from the lower compariment 34 through a check valve 32
and the valve 38. The valve 38 is closed once clanty is regainad.

For pipeline hole/crack geometry identification, an internal pressure in the
pipeling very little above the pressure in the lower compartment 34 is sufficient
for quick and easy finding.

Figures 9 and 10 show another embodiment of the inspection tool 25, according
o the present invention. it comprises a housing 50, which is shown in an open
position in figure 9. The housing 50 comprises a first half shell 51, which is
shaped as a half cylinder wall 52 with end caps §3, of which only one is visible.
i the end caps 53 a recess 54 has been made to accommodate the pipe {o be
encircled by the tool. A seal 55 may conveniently be aftached 1o the edge of the

recess 54.

A bellows 56 is attached {0 the each of the longitudinal edges of the first half
shell 51. At the opposite side of each beliows 56 are attached second shallis 57
that extends about a quarter of a circle. The second shells 57 are also hinged 1o
the first shelt 51 in a hinge 60. The bellows 56 and second shelis 57 constitute
the second half shell 58 of the housing 50. An actuator 58, e.g., a hydraulic
actuator, extends between the first half shell 51 and each of the second shelis
57. By acluating these actuators 58, the second shells 57 can be moved
tfowards one another so that they encircle the pipeline. The second shells 57 are
shaped so that they can exiend all the way around the underside of the pipe
even if it is lying on the seabed. The fully closed tool is shown in figure 10.
When the housing has been closed around the pipe, the housing is flooded with
clean water through ports) not shown.
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inside the housing thera is arranged at least oneg camera {not shown) that is
encapsulated in a watertight chamber with a transparent wall between the
camera and the pipe.

The tool described in connection with figure 8 and 10 may have two cameras
instalied at 90° to each other such that a 45° tum on both sides of the pipeline
from vertical enables full visual coverage (360° of the pipeline).

After the leak has been identified a decision can be made on the repair method.

if mechanical clamps are required to arrest the leak the clamping tool 28 may

install a subsea clamp.

Another repair system that could be made is pumping of concrete or poly-

products into a mould made around the leaking section.

A combination of these could also be envisaged where a mould is clamped on
the pipeline and thereafter filled with concrete or poly-products o ensure

tighiness, such as will be described below, referring to figures 11 and 12.

Figure 11 shows a clamp 70 comprising two halves 70, 71. Each half 70, 71
comprises two shells, an inner shell 72 and an outer shell 73. The two shells are
connected by webs 74. On the inside of the inner shell 72 a coating 75 of a.g. a

soft sealing material, such as rubber, may be arranged.

The outer and inner shells 72, 73 are equipped with mating fastening means 76,
77, such as quick connect clips or bolts and nuts.

An RQV, equipped with flat jacks or any other form of hydraulic or pneumatic
gystem {o impose the force nacessary fo bring the two halves together around
the pipe 78, can be used to install the clamp. When the clamp 70 has been
arranged around the pipe 78 and the shells have besn fasted by the fastening
means 76, 77, a filler 79, such as concrete, is injected into the void between the
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inner sheilt 72 and the outer shell 73. The concrete may be reinforced for
strength.
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Claims

1.

Apparatus for close visual inspection of containment structurss, such as
pipeknes, in the marine environment, especially in muddy or unclear water,
characterised in thatitcomprises ahousing having a chamber that
has an open side, the open side being adapted to be placed in sealing
engagement against the containment structure {0 be inspecled, a imaging
device, such as a camera, situated within the chamber or situated in a sealed
compartment with a transparent wall fowards the chamber, and a source of

clear water for flocoding the chamber with clear water.

2.
Apparatus accordingtoclaim i, characterised in alightsourceis
arranged within the chamber or in a sealed compartment with a transparent wall

fowards the chamber.

3.
Apparatus accordingtoclaim or2, characterised in thatthe
chamber is generally shaped to form a complementary interface with a pipeline.

4,

Apparatus accordingtoclaim4, characterised in the chamber
comprises a first part extending over about half the circumference of a cylinder,
at least one second part that extends over less than half the circumference of
the cylinder, the second part being coupled to the first part via a flexible casing,
such as a bellows, so that the second part can be moved, e.g. hingedly, relative
10 the first part along the circumference of the pipeline.

5.
Apparatus accordingtoclam4, characterised in thatthe first part,
the at least one second part and the casing, when fully extended, cover the

whole circumference of the pipeline.
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8.

Apparatus according {o any of the preceding claims, characterised
i n that the apparatus is arranged on an ROV or similar.

7.

Apparatus according {0 any of the preceding claims, characterised
in that an exit port having a valve is in communication with the chamber in
order {o expel unclear water from the chamber.

8.

Method for performing close visual inspection of containment structures, such
as pipelines, in the marine environment, especially in muddy or unclear water,
characterised in thatit comprises forming an envelope of clear
water near the outer surface of the containment structure, placing an image
device within or close {o tha envelope of clear water, so that the image device
has a substantially unobsiructed view of the surface, and communicating image

data from the image device o a topside facility.

8.
Method accerdingtoclaim 8, characterised in thatthe envelope of
clear water is created within a chamber in a housing having an open side

towards the structure 1o be inspected.

10.
Method accordingtoclaim @, characterised in thatthe supply of

clear water i1s contihuous.

11.

Apparatus for identification of exiting substance from broken or leaking
underwater equipment, such as apipeline,characterised in thatit
comprisaes a housing defining a chamber with a water permeable side that is
adapted to face downward during use, and thereby being exposed to the exiting
substance, a gas pressurizing device for creating a gas/water interface within
the housing, and an imaging device arranged above the water surface of the
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gas/water interface, the imaging device being adapied to image the water
surface.

12.
Apparatus accordingtoclam 11, characterised in theimagng

device is at least one infra-red camera.

13.
Apparatus accordingtoclam ttori2, characterised in thatitis
carried by an ROV.

14,

Method for identification of exiting substance from broken or leaking underwater
equipment, such as apipeline,characterised in thatahousing
containing an imaging device is submerged to a position above the underwater
equipment, that a gas/water interface is created within the housing, that the
gas/water interface is being exposed o the exiting substance so that presence
of exiting substance may disturb the gas/water interface, and that the imaging
device images the gasfwater interface in order to detect if the gas/water
interface is being disturbed.

15.

Method accordingtoclaim 4, characterised in thatwhena
disturbance of the gas/water interface is being detectad, the housing is moved
to maximise the disturbance and thereby locate the approximate origin of the

leak causing the exiting substance.

16.
Method accordingtoclam 14 ori1b, characterised in thatthe

gas/water interface is imaged in infra-red light.

17.
Method according to claim 14, 15 or16,characterised in thatthe

housing is attached o an ROV,
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18.

A clamp for sealing a leak in a pipeline, comprising two halves that are arranged
to be connected around a pipeling, characterised in thateachhalf
comprises a double shell having an inner and an outer shell, whereby the space

between the shells may be filled with a filler, such as concrete, epoxy or similar.
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