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system al so includes a conputer to provide for
operator input to the apparatus and a video display
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line 10-10 of FIG 9. FIG 11 is a schematic
FIGI 12uis Brcheakim fao Bin nheectiarr proessiureomeoang tesarogmigddienent of the
presegpievantion system and i nspecti on apparatus, according

to the alternative enbodi nent of the present
';‘%WHPLCB?FK“S‘ for & Ingpectien R{oceEK IR ”56‘? ang{tefRisFberigient of
they PSRRIV e c or di ng to an enbodiment of the present

DETNE bRBerfEfany 13 is @ checklist for an inspection
procedure, according to an alternate enbodi ment of

THe feRRESRAon IV §5H beldbscided Mok yIHerGRIrE T ifNefERGce to the
acRbrBSRihg HRVERE IvithWiukiratd embiimeRs Sithdiedentd. Ehik ilvénfion may,
hdaeve| eednbiexiiedirt thanyedifier i foemd andtdheuld actberp@ryedas limited to the
illghirated agbodimdriteset fdrth bstemaRathenrthesh emaridanents ardprovided so that
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O 5 this disclosure will be thorough and conpl ete,

and wll fully convey the scope of the



invention to those skilled in the art. Like nunbers
refer to like elenments throughout. Prinme notation, if
used, indicates simlar elenents in alternative
enbodi nents. As illustrated in FIGS. 1-13, enbodi nents
of the present invention advantageously provide a
system apparatus, and nethods for inspecting a riser
pipe fromwithin the riser pipe through use of
nagnetlc particle imging "MPI." For exanple as
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i nstead freewheel. Consequently, any slippage that

m ght occur in drive wheels 45 does not erroneously
affect the odoneter information provided to the
operator. The drive unit 23 has a |inear notor 49
(FIG 8) and a rotational notor 51. Linear notor 49
causes rotation of the drive wheels 45. The rotational
notor 51 rotates a drive shaft 55 that extends



forward of both sets of wheels 45, 46, and thus, is
supported in cantilever fashion by drive 6 0 unit 23.
Head unit 25 includes a rearward disc 57 that is
nounted to drive shaft 55. Support rods 59 extend
fromrearward disc 57 forwardly. Support rods 59 are
preferably parallel to each other and parallel to the
axis of drive shaft 55. A forward disc 61 is |ocated
at the forward ends of support rods 59 paraIIeI to
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shown) notor 85 can instead be supported by a single
nmounting bl ock 67. Note, w re wheel brush 83 need not
been nmade of wire but can be %mde of other suitable
brush material known to those skilled in the art. Note
al so, that a different nunber of wire wheel brush
units 73 than the pair shown could be utilized.
Referring to FIGS. 2, 3, 7, and 8, the wire whee
brush unit 73, responsive to the controller 35, is
further rotatable within riser section 22 about drive
shaft 55. The rotatable drive notor 51 rotates head



however, synergistic benefits in having both a
rotatable wire brush 83 (FIGS. 3 and 5) rotating in
conjunction with the rotating head unit 25 in order to
clean the inspection area of riser section 22. The
head unit 25 can be rotated back and forth about the
drive shaft 55 to clean the entire inspection area

al ong the inner dianeter of the weld Wof riser
section 22. Preferably, head unit 25 rotates onIy 180
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the riser section 22. The MPI nedium can include dry
particles, wet particles, or florescent wet particles
or others known to those sKilPed in the art. Referring
to FIGS. 2 and 3, the MPI nedium di spensers 75 are
rotatable within riser section 22 about drive shaft
55. As simlarly described with respect to the wire
wheel brush unit 73, the rotatable drive notor 51,
responsive to the controller 35, rotates the head unit
25 relative to the frame of drive unit 23 about the
| ongi tudi nal axis of the frame of the drive unit 23 in



di spensing of the MPI nedium (not shown) al ong the

i nner dianeter of a weld Wof riser section 22. It is
preferred to limt the rotation of head unit 25 to
approxi mately one revolution to prevent excessive
twisting of the various lines |eading to head unit 25.
Referring to FIGS. 2 4 and 8, the MPI nedi um

di spensers 75 can al so be extended or retracted
radially in order to position the MPI nediunrdispenser
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enbodi nent of the present invention, however, rather
than being limted to applying the magnetic field
fromoutside the outer diangter of an inspection area
of the riser section 22, included is a neans or device
(descri bed below) for applying the magnetic field
fromw thin the inspection area of riser section 22.
Note, for sinplicity, conponents conmon to both the
enbodi nents descri bed above and those to be descri bed
will retain their original nunbering. Only those
conponents not common will be renunbered accordingly.



section 22. The magnetic yoke 101 is preferably
supported between a pair of the nounting blocks 67
(see also FIG 4), each positioned on an opposite side
of the yoke 101 to support the respective side. Note,
in a different configuration (not shown) yoke 101 can
i nstead be supported by a single nounting bl ock 67.
Not e al so, the nagnetic yokes 101 and w re whee

brush units 73 can |nstead be spaced 90 degrees apart
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Referring to FIGS. 1-8, and 12, in the preferred
techni que, prior to deploynent of the inspection
apparatus 21, the operator first retracts all of the
nmounts 67 having pneumatic cylinder rods 69 by
controlling valve 88, 97 (FIG 8). The operator | oads
or inserts the 1inspection apparatus 21 into either
end of the riser section 22 (FIG 1) and sets the

i near encoder 47. Once inserted t he operator
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The MPI nedium can be supplied froman MPI fluid
accumul ator 28 (FIG 1) through lines 27 leading to
the inspection apparatus 2. cNote, the MPI medi um can
include dry particles, wet particles, or fluorescent
particles. Either before or after applying the M
medi um a conductor extending from magnetic unit 43
(FIG 1), or an attachnent thereof, can be pre-forned
or manipulated to forma plurality of wire waps 99.
The operator positions the wire waps 99 around the
outer dianeter of the inspection area enconpassing



operator optionally retracts the MPI nedi um di spensers
75 and then actuates the |linear notor 49, as
necessary, to position the video caneras 63 at | east
adj acent, but preferably centered over, the area of
the weld Wto be inspected in order to view the
orientation of the magnetic particles. Wth the video
canmeras 63 in position, the operator rotates the head
unit 25 approxi mately 180 degrees in order to rotate
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apparatus 21. Referring to FIGS. 9-11, and 13, the
head unit can include a magnetic yoke 101 for
applying the magnetic field fromwthin the riser
section 22. Thus, in an alternative technique,
i nstead of positioning the wire waps 99 around the
outer dianeter of the inspection area enconpassing




sufficiently adjacent a portion of the weld Win order
to apply a nagnetic field to such portion and
simul taneously maintain a view of such portion with
vi deo caneras 63. The operator then, in unison,
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of the riser section 22 during the increnental
rotation. Regardless, the operator perforns a series
of increnmental rotations of the head unit 25",
activating the magneti c yoke 101, dispensing Ml
medi um upon the inspection area, and view ng the
orientation of the magnetic particles wwthin the M
mediumto determne if a defect exists. This is
acconpl i shed until the exam nation of the first weld W
is conplete. The operator receives the video signals
of each fromthe video caneras 63 (FIG 3) through
controller 35 (FIG 11). CdBrespondi ngly, the operator
can view, record, and/or store the video output of
the each of the video caneras 63 through use of video
device 33 (FIG 1). Once the inspection of the first
weld Wis conpleted, the operator actuates |inear
notor 49 to advance head unit 25 to the next weld W
As described above with respect to the preferred
techni que, the operator will have a general indication
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reaches the opposite end, all of the welds Ww Il have
been i nspected, with the video readings of the each
of the video caneras 63 recorded. The invention has
significant advantages. It allows efficient inspection
of riser pipe sections on a rig. This avoids
transporting the riser pipe sections to | and and
stripping the buoyant nenbers in order to inspect the
pi pes fromthe exterior. Inspecting internally avoids
Eﬂgblens potentially encountered due to externa

ti ngs. The independently novabl e mount i ng bl ocks
accommodat e for out-of-round pipe and for pipes having
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dianmeter of the pipe; andldtep (c) conprises |ocating
the annular weld within the pipe using the video
device. 5. The nethod according to claim1l, wherein
step (e) further conprises taking video readings on
both sides of the weld in order to cal cul ate an of fset
of the pipe. 6. The method according to claim1,
wherein: step (a) further conprises nounting a
magneti c yoke to the head unit; and step (d) conprises



adj acent a longitudinal center of the annular weld and
appl ying power to the nagnetic yoke to apply the
magnetic field to at |least a portion of the weld. 7.
The nethod according to claim®6, wherein step (d)
further conprises extending the magnetic yoke froma
retracted to an extended position, then retracting the
magneti ¢ yoke and rotating the head unit after taking
video readings, then repeating step (d) at
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apparatus is rotated a maxi num of one full revol ution
while steps (e) and (f) are being performed. 15. The
nmet hod of claim 10, whereiri5the magnetic particles
i nclude fluorescent particles visible through use of
an ultraviolet light, and wherein step (a) further
conprises nounting the ultraviolet light to the
i nspection apparatus, and step (f) further conprises
illumnating the nagnetic particles with the
ultraviolet light. 16. An apparatus for inspecting
pi pe, conprising: a head unit positionable in a pipe



i nspection area along an inner dianeter of the pipe
wel d; a magnetic particle imaging ("MPI") nedi um

di spenser carried by the head unit for dispensing an
MPI nmediumon the inspection area, and a vi deo device
carried by the head unit for viewing at |east portions
of the inspection area after being sprayed with the
MPI nedi um and when under the influence of an applied
nagnetic field. 17. The apparatus of clain116 further
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ingpedtiot e@aabl e within a pipe and including a frane
having a |l ongitudi nal axis; and a rotatable head unit
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carried by the head unit for cleaning an inspection
area along an inner dianmeter of a pipe weld, an M
nmedi um di spenser carried by6the head unit for
di spensing an MPI nedium on the inspection area, a
vi deo device carried by the head unit for view ng at
| east portions of the inspection area after being
sprayed with the MPI nmedi um and when under the
i nfluence of a magnetic field, and a radial drive
notor for rotating the head unit relative to the
frame about the |ongitudinal axis of the frame to



medi um di spenser to deliver the MPl nmediumto the
i nspection area, and to position the video device to
view at |east portions of the inspection area. 26. The
apparatus of claim 25, further conprising cylinder
rods for extending the wire wheel brush radially
outward fromthe head unit to engage the inspection
area and to retract the wre wheel brush radially
inmard to disengage the wire wheel brush fron1contact
on area. 2 ar.at u | ai m
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a pattern of delivered MPI nedium fornmed when subj ect
to a magnetic influence. 30. The apparatus of claim
25, further conprising a magnetic yoke nounted to the
head unit to nmagnetize individual sections of the
i nspection area of the weld. 31. The apparatus of
claim 25, wherein the head unit includes a pneumatic
line to rotate the rotatably powered wire wheel brush
and a MPl nediumline to supply MPI nediumto the MPI
medi um di spenser, and wherein rotation of the head
unit is no nore than one full revolution to prevent
undue twi sting of the pneumatic |line and the MPI
mediumline. 17 o
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