Internal riser inspection device and nethods of using
sane RELATED APPLI CATIONS This application is a
continuation-in-part of application Ser. No.

10/ 351,569 filed Jan. 24, 2003 now U.S. Pat. No.

6, 904, 818, which clains priority fromthe provisiona
application Ser. No. 60/370,444 filed Apr. 5, 2002
titled "Internal Riser Inspection Device."
Description BACKGROUND OF THE INVENTION 1. Field of
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aux111ary lines being used for a choke, kill and hydraulic boost purposes. The

auxiliary lines are smaller in diameter and mounted parallel and offset to the axis of



and other well tools are |owered through the riser.
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lines are pressurized for various purposes fromtine
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i nspection unit can include a housing having a
proxi mal end, a distal end, a housing body positioned
there between, and an inner housing chanber formed in
the housing body. A wireline extending between the
housing of a renote wireline spool is renotely

positi oned on the depl oynent platformfor raising and
| owering the inspection unit. A centralizer can be
connected to an external surface of the housing body.
The <centralizer is adapted to conformto varying pipe
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a liquid coupling between each of the wall thickness

i nspection transducers and the housing. Enbodi nents
of the present invention also include nethods of
inspecting a vertically supported drilling riser. For
exanpl e, according to an enbodi nent of the present
invention, the riser is lowered froma platforminto
seawater and seawater is allowed to enter the riser
The operator then disconnects a | ower marine riser
package of the drilling riser froma bl owout preventer
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operator collects data at each inspection site while
the plurality of weld volune inspection transducers
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The operator can then extract data fromthe inspection
apparatus to determ ne whether a section of the
drilling riser requires additional inspection and
repair based upon the severity of any determ ned
defect. If one so exists, the operator can recover,
for additional inspection and repair, only those
sections of the drilling riser determ ned to have a
severe defect and need only incidentally recover those
sections |ocated above a | owest section of those
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FIG 11 is a schematic cross-sectional view of a
portion of the riser in FIG 1, showing an ultrasonic
transducer neasuring wall thickness utilizing a pul se
echo nethod, according to an enbodi nent of the
present invention. DETAI LED DESCRI PTI ON The present
invention will now be described nore fully hereinafter
with reference to the acconpanying draw ngs which
illustrate enbodi ments of the invention. This

i nvention may, however, be enbodied in many different
forms and should not be construed as limted to t he
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the inner housing chanber 29 and is preferably

i ndependently sealed fromthe others and can include
provi sions for pressure equalization either internally
or through venting through preferably filtered vent
apertures (not shown). A centralizer 47, preferably
in the formof a plurality of bow springs, engages the

i nner dianeter of the drilling riser pipe 15 in order
to maintain the inspection apparatus 21 aligned
within the drilling riser pipe 15 during depl oynent
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depl oyed in order to provide the operator with an

i ndication of the vertical distance that the

i nspection apparatus 21 is located froma zero point
at the top end of the drilling riser pipe 15 or other
sel ected reference point. The cable |l ength tracker 51
is nounted adjacent a depl oynent section of the spoo
49 to provide the relative position of the inspection
apparatus 21 with respect to its location within the
drilling riser pipe 15. The cable |length tracker 51
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the video nodule 31 to sear&he Por welds 52 or exanine

the inner dianeter of the drilling riser pipe 15 for
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or obstructions, and can allow the operator to conmand
the TOFD nodule 33 to performthe TOFD and/ or shear
wave i nspection on a |ocated weld 52. Advant ageously,
t he video nodul e 31, rotatable TOFD nodul e 33, and
non- rotatable pul se-echo wall thickness nodule 35 can
each be controlled i ndependently. The CPU nenory data
convert nmodule 37 can, in real-tinme, provide the
controller 43 with return data collected by the

non-r ot at abl e pul se-echo wall thickness nodule 35,
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The centralizer 47 is primarily positioned external to
the outer surface of the housing 27 and is adapted to
mai ntai n the operational portion of the inspection
apparatus 21 aligned within the drilling riser pipe
15. The centralizer 47 aids in stabilizing the
i nspection apparatus 21. In one enbodi nent of the
present invention, the centralizer 47 includes a
plurality of spring bands connected to the externa
surface of the housing 27, as illustrated. In a
e fRASADNETRRAIFRE theXipphiafus2 86 ftlievd Wephiisiad deep 10,000 feet
bAERER|EET 47 1S inthe formof a plurality of wheels
not shown) spring biased outwardly away from and
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preferably vented with seawater 28 to renove air and

al | ow pressure equalization between the inner dianeter

of the tool housing body 240 @pd outer diameter of

each of the nodul es. Correspondi ngly, each of the

nodul es positioned within the tool housing body 27

are further preferably vented within the



I nner housing chanmber 29, to allow for the renoval of
air and to provide for pressure equalization between
the outer surface of each nodul e and inner nodul e
chanber of each nodule. In an alternative enbodi nent
of the present invention, instead of venting the too
housi ng and each of the nodul es, the unbilical cord 45
can include a pressure line (not shown), therewthin.
A pressure sensor, preferably in the formof a
pressure transducer 68 and preferably connected to the
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Referring to FIGS. 3 and 4, the rotating TOFD nodul e
33 of the inspection apparatus 21 can al so be
positioned within the inner housing chanber 29. The
rotating TOFD nodul e 33 includes a TOFD housi ng 80
havi ng an i nner chanber containing the TOFD nodul ar
conponents. The TOFD nodul ar conponents include a
fluid carrier 81 positioned to line at |east a portion
of the inner dianeter (inner surface peripheries) of
the housing 80. The fluid carrier 81 is preferably in
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85, 86. When configured to nount to support rods 87,
the transducer nounting blocks 93 can be positioned
at preselected points along the | engths of support
rods 87, which preferably extend through holes within
them The longitudinal |ocations for positioning the
mounti ng bl ocks 93 can be sel ected dependent upon the
approxi mate | ongi tudi nal |ength of the welds 52 to be
i nspected. Referring to FIG 6, each transducer
nmounti ng bl ock 93 can al so include a pair of
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Referring to FIG 6, in an enbodi nent of the present
invention, a recess or cavity 105 can extend fromthe
outer face of each transducer shoe 99 inward through
transducer shoe 99 and transducer housing 107. A
transducer 109 is nmounted preferably to the inward

si de of upper spacer block 107 at the base of recess
105. The transducer 109 can be a conventiona

pi ezoel ectric device that will emt and/or receive
acoustlcal signals. A small flexible tube 110 can join
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Referring to FIG 9, shown is the TOFD net hod. As
stated above, within each pair of the TOFD
transducers 109, one of the TOFD transducers 109 is a
transmtter and the other is a receiver, with the
recei ver spaced axially fromthe transmtter. The
TOFD transducers 109 are positioned by or through the
use of the controller 43 on both sides of and in
close proximty to a weld 52. The weld 52 is a typica
weld fornmed between two bevel ed ends of tubul ar
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i nspect for and obtain data on weld root defects by
pul se echo shear wave techni ques. Each shear wave
transducer 117 of a pair can be spaced a sel ected
axial distance fromthe other transducers 117 of the
pair, and each pair of transducers 117 can be
posi ti oned approxi mately the sane axial distance as
the forward and rearward TOFD transducers 109. The
pai rs of shear wave transducers can be al so | ocated
180 degrees apart fromeach other. One of the shear
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todhgyopdratom a known nmanner to provide an indication to
the operator. 160 U trasonic transducer signals
(acoustic signals) are sent fromw thin the portion of
t he housi ng 27 surroundi nglblge rotating TOFD nodul e 33
wi t hout either transducer 109, 117, having to nmake
contact with the body of the drilling riser pipe 15.
This is



acconplished by flooding the inner dianeter of the
drilling riser pipe 15 with seawater 28 or sone other
acoustic liquid fluid in order to act as a nedi um or
liquid coupling for carrying sound energy fromthe
apparatus 21 to the body of the drilling riser pipe
15. Additionally, the venting of the tool housing body
27 and TOFD nodule 33 with either seawater or
supplying it with some other liquid coupling fluid
allows for transport of the signal fromwthin the

i nner chanber 29 of the inspection apparatus 21. As
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housi ng was shown as a solid cylindrical housing but
could instead be of another geonetric shape or even
not be of a solid form Also for exanple, the wall
t hi ckness nodul e can be used in place of the video
nodul e as an alternate nethodol ogy of both
visualizing and detecting the |ocation of a weld as
the density of the weld material is different than
the riser material. Also for exanple, the apparatus
can be deployed w thout the TOFD nodul e or can be
ctigmisoyed wi thout the wall thickness nodule in
accordance with the needs of the user. 24 00 C ains
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periodically causing the transducer to emt an
acoustical signal through the housing and through the
seawater in the annul ar clearance and into the wall of
the drilling riser and detecting a return acoustica
signal fromthe wall of the drilling riser. 5. The
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