;[\ e3eZEZB4Ax6T2: 0 4 MAR 2002 PI PELI NE | NSPECTI ON The invention relates to
pi pel i ne i nspection and nore specifically to a vehicle which can be towed
through a pipeline to allow analysis of its wall structure. Large dianeter
pl pes can be tested using conpl ex pipeline pigs which may even operate when
the pipes are "live', i.e. when gas, for exanple) is flow ng t@qqmq@z&ﬁe
pi pe. I n US4292589A an eddy current thod and apparatus for lowering Into
an oil well casing is disclosed using transmtting coils and receiving
pads. I n US4203069A an eddy current producing coil is shown for use with a
rotor for concentrating the fi e%ﬁﬁ@@an arrangenment uses a
rotating nagnetic field to test of a drinks can. In
EPO065325A a fl aw detector uses eddy currents froma source coil with an
associ ated detector. In JPO8005611A a flaw detector uses transm ssion and
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which can be towed through a pipeline to allow analysis of its wall structure.

Large diameter pipes can be tested using complex pipeline pigs which may even
operate when the pipes are ‘live’, i.e. when gas, for example, is flowing through

the pipe.

In US4292589A an eddy current method and apparatus for lowering into an oil

well casing is disclosed using transmitting coils and receiving pads.

In US4203069A an eddy current producing coil is shown for use with a rotor for

concentrating the field.

In US5532591A an arrangement uses a rotating magnetic field to test flaws in

the wall of a drinks can.

In EPO065325A a flaw detector uses eddy currents from a source coil with an

associated detector.

In JPO8005611A a flaw detector uses transmission and receiving coils utilising
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eddy current detection with reduced noise.




0 4 MAR 2002 2 In JP03120457A an eddy current flaw detector uses coils for
reduci ng the influence of an external baffle plate. In JP61133856 a-
detector system uses both eddy currents and ultrasonic thicknesd 4 MAR 2002
measurenent to aid diagnosis. According to the invention there is provided
a pipeline inspection device for travelling through a pipeline and

i ncl udi ng generator neans for generatidg an eddy current field wthin the
pi peline; and detector neans for detecting the resultant field and
characterised in that the inspection device is configured to determ ne the
presence of Inf 031 3045MAbgE bddyecuras flamddeteior fleES 0bifs for peduicigsSthet he det ect or
means conprising first and second receivers spaced longitudinally on either
side of a tn@neitebf &1 ex¢dhdl baffleplsé.ngl e | ocation form ng the generator
means, said receivers being configured to receive information derived from
the transmtter coil at two |longitudinally spaced | ocations on the

pi peline) said O information bei ng updated as the device travel s through

the pipeling gpel19%88Sa RicdBr RyQ%h I8ds Bt fé@d)ﬁ%xiréhgs an&qho sSx;ﬁﬁi tation

frequency dependent on the ferfous or non-ferrous nature e pipeline to

be tested. J; he invention there is provided a nethod
thickfress Hl%méﬁ&l? foddup&a%‘g)lsits.

of testing a pipeline using a pi I ne inspection device, said nethod
i ncl udi ng generating an eddy current in a coil in said device and detecting
the eddy current induced in the wall of the pipeline and characterised by

t he steps of; t] oi L, excitatian frequenc ependent on the nature
of the pi pe%‘?cr??a %’%Foawg?/v‘%ggl?%khereJSZPrmé?%ZaOB’f% p&éﬁ:ﬁﬁffggg\ﬂg #?Bn- ferrous

pi pelines to bﬁ.tg@Ie det ecti ng. tﬁ$ i nduced ed%g current, at two

| ongi t udi nalfA¥5EEIEREN B RIEI LI INGHITPR SONCEAPT HEXF (FPLRDETALPE AN i ngl e

| ocati on therebetwee nd updating. the jnformati on as the device travels

al ong the p?dﬁémuﬁemt@e@wwﬂw fheupipdingnand, detestorameans fpp dgfectingt 8¢ ni ned.
Preferably, the present invention provides an inproved arrangenment which

al so al | onsrenBiapt fiedd apd, shasacteriserh irf @Ptr'éasnssmon devigeris eqnfigiisddot o be t est ed

for
determine the presence of faults in both ferrous and non-ferrous pipelines, the

detector means comprising first and second receivers spaced longitudinally on
either side of a transmitter coil at a single location forming the generator means,
sald receivers being configured to receive information derived from the
transmitter coil at two longitudinally spaced locations on the pipeline, saidi
information being updated as the device travels through the pipeline and means

being provided for selecting a coil excitation frequency dependent on the

ferrous or non-ferrous nature of the pipeline to be tested.

Further according to the invention there is provided a method of testing a
pipeline using a pipeline inspection device, said method including generating an
eddy current in a coil in said device and detecting the eddy current induced in
the wall of the pipeline and characterised by the steps of: selecting a coil

excitation frequency dependent on the nature of the pipeline to allow both



defects. Preferred enbodi nents of the invention will now be described) by
way of exanple only, with reference to the acconpanying draw ngs in which:
Figure 1 shows an enbodi mrent of the pipeline vehicle of the pr@mt&z
invention; Figure 2 shows the control and data handling arrange %?
Figure 1 in nore detail; igure 3 shows a sensing configuration with

associ at ed processing; and ~igure 4 sh?ws a flow chart associated with
system operation. 'he pipeline inspect Bn arrangenent of Figure 1 conprises
a towed vehicle 10 hown within pipe 11 which can be towed by a wi nch (not
shown) via cable 12 Q4 MAR 2002 2b to allow testing of a pipe through

which it pagessis ahdendrofsirous pipelirled t6 BEPfebed;SAARVIRE ahe lindikaedlgvi ces. These
i nclude a power unit 20 and master processor nodule 21 and a nmaster sensor

ring 22. A c@irént24 tgeneig@hemaily spaced 10RO Febin the coil positioned at a
single location therebetween and updating the information as the device travels
along the pipeline to allow faults in the pipeline to be determined.

Preferably, the present invention provides an improved arrangement which also
allows both ferrous and non-ferrous small diameter pipes to be tested for

defects.

Preferred embodiments of the invention will now be described, by way of

example only, with reference to the accompanying drawings in which:
Figure 1 shows an embodiment of the pipeline vehicle of the present invention;

Figure 2 shows the control and data handling arrangements of Figure 1 in more

detail;
“igure 3 shows a sensing configuration with associated processing; and
‘igure 4 shows a flow chart associated with system operation.

‘he pipeline inspection arrangement of Figure 1 comprises a towed vehicle 10

hown within pipe 11 which can be towed by a winch (not shown) via cable 12



renote field eday current which is detected via sensor ring 2=. The coil is
separated f=cmthe sensor ring 22 by nmeans of separator 23 to attenuate any
directly transmtted field between the coil =4 and sensor 2?. A slave ring
25 is al so provided separated fromthe coil 24 by attenuating s8faMAR 380226.
The sensor ring 25 is connected to slave processor nodule 27. A base
station 30 provides the |ink between2bhe vehicle 10 and a conputer ?1 so as
toinitiate testing and to receive resulting information. A distance
encoder 32 i 3o gllosmediag of ©pige thesugh evhithdt pmee Thd mweBivehicle asnprises vehi cl e
travel s through the pipeline. The di stance encoder can conveniently be
nmount ed on t Reepdlhiedweeiets. (Tidse Hehite)a HARRO Qind 20Candi hditet PRcwdseich so that as
the vehicle is towed the distance travelled is continuously updated back to
the base st afjoame 3DandBRaster EHBEIINRRL. ATolt 2Mfé@ri@d to induce eddy currents
into the wall of the pipeline due to the a . ¢ . field generated by coi

24. W have determ ned that such eddy currents can be used ~.n both ferrous
and non ferrous pipelines (i.e. nmagnetic and non-magnetic) and with a
snooth pipe wall a uniformfield decaying with distance is provided. Wen
non uniformty in the surface is present due to pitting, cracks, etc., then
changes in the detected eddy currents field occurs and ~ 4 MAR 2002 4
these are detected via sensors .2 and 25. By utilising two sensor array
sets the ability to pinpoint the defect point is enhanced. In addition each
sensor array have typically twenty-four sensors in each so that ~n total 48
anpl i tude sensing and 48 -phase sensi ng neasurenents can be made covering

t he periphery of the pipe. W have determ ned that by taking phase
measurenents in addition to the anplitude neasurenents ~:. ~s possible to
di scrimnate between internal and external pipe wall defects. The
information to and fromthe base station can be passed on 48 anal ogue and
48 digital channels. The arrangenent described is capable of operating
within small pipes of 4" dianeter or |ess and has capability of coping with
1.5D bends in the pipeline. The systemcan typically provide a 6nm scan
interval with a winch speed of about 6 netres per mnute. An x and y

accel eroneter is incorporated within the vehicle to allow orientation
information to be sent to -i the conmputer as the vehicle may partially
rotate during its travel through the pipeline. The tow ng range can be
several hundred netres so providing a very useful and cost effective

i nspection nmechani sm ~ 4 MAR 2002 5 The information passed to conputer
31 ma base staticn 30 allows a nunber of paraneters to be determ ned from
the detected information. This can give a "real -tineg'



di splay of: 1. anplitude and phase 2. azinuth 0-360 3. velocity In addition
the defects can be calculated to include the size and position of defects
ustng the conputer. The vehicle of Figure 1 will have el ectronic control,
power and data transmi ssion requirements which are shown in noreé #Ra202i n
Figure 2. The vehicle power requirenents are received on line 35 and pass
to power unit 20. The input can be 110\, a.c. supply and the power unit
output will be 150V d.c. for the coil d?ive requirenents using line 33. Low
vol tage d.c. wehdcde.aval kablecherehhevel @6tT DRIk cCieliC Wirtas swinksbirn t he
vehicle (e. g. SV). Communication to and fromthe vehicle and the base
station will benyiz conneet¢onl 30s Aepdrhabbeseommuhkecatnsprprangcol will
be enpl oyed (e. g. RS 232). The master processor 21 will be m croprocessor
0 ~r MAR 202 B2 aontreainised fa@pamaltode 2datta latnkaubeeweery cheemtstyer sensor
assenbly .2 and the sl ave processor to ensure synchronismas well as
control 3'' tordhemcoieadfiekd Serwebndaha pasiesibendeernsast @2.processor
21 and sensor 21' via line 31. There :.s al so passage of data between sl ave
processor 27 Anglseasorng52vi asl inlesBPpriatted separitedr fopatithg all the
processing requirenents within the slave and master processors 27 and ~" it
is possible tecir i dy sitgeabacondi sieprinagcand Spr od8§sERYSRICt HLATt he sensor
assenbly as shown in Figure 3 for the naster sensors 22. Here dedi cated
acqui sition ha¥ d¥arcenfsiceal teondiavieomnogez3dremandlai érocoht PaBRer 22f)

gi ve I nproved noi se performance and reduced processing load to the
processor in $tRetyrist 2P paexigdes &he alindw befvresisedhd rvabiehd pPocessing
Timng of data sanpling will be controlled by the phase reference input.
Sanpl e rate wild decdBpefgént’lupoh &he texcinidtliace fresfudityare| Beted. 'L

receive resulting information. A distance encoder 32

is provided to generate distance 1nformation as the
vehicle travels through the pipeline. The distance
encoder can conveniently be mounted on the cable wheel
(not shown) associated with the winch so that as the
vehicle is towed the distance travelled is

continuously updated back to the base station 30.

The arrangement 1s configured to induce eddy currents
into the wall of the pipeline due to the a.c. field
generated by coil 24. We have determined that such
eddy currents can be used in both ferrous and non-
ferrous pipelines (i.e. magnetic and non-magﬁétic) and
with a smooth pipe wall a uniform field decaying with
distance is provided. When non uniformity in the
surface is present due to pitting, cracks, etc., then

changes 1n the detected eddy currents field occurs and



The m crocontroller will be inplenmented using an 8 bit mcrocontroller with
m ni mum port capability. The serial data interface will adopt a standard
protocol . Channels will be paired as shown, each m croprocessor g ;7ug2%002
supporting two sensor c:~anne_s _.a, .2b with associates s=;nal
_~hait~:,nina ?=d, ~=e. Returning to Figure 2, the single arlve coil 29_
provides field excitation and the sensors are maintained mclose proximty
to the pipe wall with x and y orientati4on sensors in each sensor assenbly
22, .25 to conpensate for rotation within the pipe and skew between the two
.-enscr assenbhese Perer daraypedat ivom tlkeseshi cké idedtiddcati &Y is read
and data is |loaded into a calibration file within the conputer 31. Vehicle
configurationutslihendsetwap 38mSQhe OPUL 2T dike 13 ddvbert Cof
channel s and sensor address requirenments. |In addition the coil current is
set to neet OPERAPIBRaFhPeqBirEReMOINF nal¢RhaMeeoi | 1Bx&AIEER fr equency
is set. This L may be wthin the range of 20Hz to | KHz and sel ected )
dependent on ?ﬁ%hpFE@PPﬁeaﬁﬁﬁérPéVeugﬂEﬂC?ﬁéésFWﬁgFﬁé O¥E BEHOFEr rous and
non-ferrous pipelines are to be testﬁd. In ogeration t he vehiglﬁBis t oned
t hrough t he p}gee%ﬁﬂ 528 FRaboeR 5Btehe’di 8PRALEVUERCGE8F BT 6PC “E 4 wAR
2Q02 8 Figure 1 will produce data for distance travelled. To d bernine
defects in tﬁ%h%?%eﬁﬁﬁé}ng B2R3UEERRDESMIET 5% @%%? FPIRT the g ffput er and
received via the base stgti n in the vehicle master controtggé. Thi s

i nformation iReFhBREF¥p&it & P1BR: s &fe R rdpter™Hietn sPer
Scanning to the channels is then effected. K The sl ave sends _th ata to the
master in pac'k%‘f“f%rp%ﬂseaﬁlﬁaf’%e%gf%rl?e%%?\l}é‘sondaq‘?at esgmpﬁ&%u fie master

. Th t mbl es the data jncl udj |itude, and ph
nf o mat i on ANERBFTBATALT oh - data STOMIER h-SeNSoF r RAGS and SERES this to

Syet om oper atTORCFASSnoRRLI n EFBLPBLA. CRReAAHP L on CERECHRSt or ABRLr ol

syst em oper at master controller

synchroni ses the sl ave and generates the drive cqil excitati i,gnal
Compensat i ng th nﬁ%'ﬁ?ﬁtga%ngeffﬁ%oFﬁ%ﬁ%zﬁﬁEﬁﬁﬁﬁﬁgufé%éyﬁcﬁggﬁggation
bet ween nasteénagg §A§W§hue and 48 digital channels.

The arrangement described 1ics capable of operating
within small pipes of 4" diameter or less and has

capability of coping with 1.5D bends in the pipeline.

The system can typically provide a émm scan interval
with a winch speed of about 6 metres per minute. An
x and y accelerometer 1is incorporated within the
vehicle to allow orientation information to be sent to
the computer as the vehicle may partialzy rotate
during 1ts travel through the pipeline. The towing

range can be several hundred metres so providing a

very useful and cost effective inspection mechanism.



It is to be understood that, if any reference to prior art is made herein,
such reference does not constitute an adm ssion that the prior art forns a
part of the common general know edge in the art, in Australia_,or any other
country. In the clainms which follow and in the preceding sunnﬂﬁyMURZNHe

i nvention) except where the context requires otherw se due to express

| anguage or necessary inplication, the rd "conprising”" is used in the
sense of "including", that is the features specified nmay be associated with
further features in_various enbodi ments of the Lnventi. oo LA~ 2002 9
THE CLAI MG DERTRI RGEPPER A T A RSTRArPoner Tos AoRse7 Tk o7

pi pel rné T nspection

devi f LI | pel. i dj f
evice Tor trayelliing.thr gl 2 &y neline and Lachudlag, genera! progreans for

generating an eddy current inthe el I ne; ‘det ec nmeans

for detecting dheqpesutianiy fdald and chagacteni sedein thalilfgpdnspection
device is configure 0 determne the presence o aults 1n both ferr.ous
and non-ferrousg @l% i;pes) the detector neans conprising first and second

receivers spaceg I"'origitudinally on either side of a transmitter coil at a

single locatign fo%%kqgtpgg ggaebﬁég@_neans) sai d receivers being
in

configured to receiv ormation derived fromthe transmtter coil at two
| ongi tudi nal | y spagedl,@gat haRgpen the pipeline, said information being
updated as the device travels through the pipeline and nmeans bei ng provided
for selectingaa coije1g%¢ktation frequency dependent on the ferrous or
non-ferrous naturee of the pipeline to be tested 2. A device as clained in
claim1 wherein the neans is configured to select a frequency within the
range of 20 Hz to 1 kHz. 3. A device as clained in claim1l or 2 wherein the

transmtter cqinl d:@19nNghe dd A oIdaramt i Spacekd rem idel Jdd st and
second receivers by separator neans configured to attenuate any signal

reachi ng the reeeisveesagthpbsthasnvba tbeeptpelisnggweht . comPude MAR 2002

The vehicle of Figure 1 will have electronic control,
power and data transmission requirements which are

shown in more detail in Figure 2,

The vehicle power requirements are received on line 35
and pass to power unit 20. The input can be 110V a.c.
supply and the power unit output will be 150V d.c. for
the coil drive requirements using line 33. Low
voltage d.c. will be available for the electronics
circuits within the vehicle (e.qg. * 5V) .
Communication to and from the vehicle and;the base

station will be via connection 30. A suitable

communication protocol will be employed (e.g. RS 232).

The master processor 21 will be microprocessor



4. A device as clained in claiml) 2 or 3 wherein a nmaster processor is
connected to the first receiver and the transmtter coil to control said
receiver and coil and to provide synchronising information to the second
receiver via a slave processor. 5. A device as clained in any one of clains
1 to 4 including neans for determ ning eddy current information @dmuarR adhg
both anplitude and phase and neans for diserimnating between internal and
external pipe wall defects dependent onh said information. 6.~ A device as
clainmed in any one of claims 1 to 5 including means for towi ng the
i nspecti on dEPREECEhEBUGRCt RECPRPEI FRER rEaKS RETFe e sy ikt ance
i nformati on and neans for]deggrninig azinmuth orientation of the inspection
devi ce as it SEPaGEl ESERMBayh=the P pEFi RedVE FAHEFSCE & &HWéd in any
one of claims 1 to G wherein conputer means ar e c%%fig%yqqiio di spl ay
i nformation OXRERTRELE ARpMRtddeSahdphade as WRel " CasC* a At and
velocity infgrnation as the device travel s alqngaghqﬁgg el Lpe. 8. A device
as clai med i neRA§L o84 RASHTH 2SFYET"i ARSIGiTng S or ~ge®&at i ng dat a
packets for transm.gsion to a rgnote, conputer for evaluatiaon. 9. A device
as claimed i RB¥Y ome O c]1l£em§*1' t?ht?ﬁr%:d“g&lr?éb rPeafr?ggfeoroof;&a i ni ng the
dimensions of 8, JaN1LY, RO NG RPN diRor 5 4.7 300341
Rather than incorporating all the processing
requirements within the slave and master processors 27
and 21, 1t 1s possible to provide signal conditioning
and processing within the sensor assembly as shown in
Figure 3 for the master sensors 22. Here dedicated
acquisiticn hardware (signal conditioning 22d,e and
microcontroller 2Zf) give lmprovéd noise performance
and reduced processing load to the processor in the
master pack 21, and allow 1increased front-end

processing.

Timing of data sampling will be controlled by the
phase reference i1nput. Sample rate will be dependent
upon the excitation frequency selected.

The microcontroller will be implemented usxnéLan 8 bit
microcontroller with minimum port capability. The
serial data interface will adopt a standard protocol.

Channels will be paired as shown, each microprocessor



10. A device as clainmed in any one of clains 1 to 9 wherein the detector
means includes a plurality of sensor coils connected via signal
conditioning nmeans to a mcroprocessor formng a processor channel, said
processor receiving a phase reference signal for data sanpling tmsga 21032
A device as clainmed in any one of clains 1 to 10 wherein each rece

means for detecting the field conprises a ring of sensors spaced around its
periphery. 12. A device as clained in’any one of clains 1 to 11 wherein the
devi.ce conprlses a towed vehicle capabl e of assi ng. trouqﬂ)bend in the

pi pel i ne and? ?ﬁdﬁﬂﬂﬁﬂj%&?ﬁrsﬂoai¥ﬁﬁFﬁ'seﬁ?&gekocateﬂ’ tHé rst

recei ver and a second azimuth sensor Iocateg\ th the second receiver to
provi de ori eAESRFHHCFPFOTTRAT o A TQﬂ(ﬂ‘%mﬁncle rotation within

t he pi peline-and any skew bet ween the first and second receivers. 13. A

met hod of testing a pipeline using a pipeline inspection device, said

nmet hod inclug ggagenerqyln ﬁgrgddy c%r%gn b? ac Livéncﬁﬁ_d dQV|ce and
tuce

detecting th Ear rent dint he pi pel'i'ne and

characterlsed %he sgeg? ofpxgekgﬁgbgg Q%C|L@$égpsfreggency

dependent on f% ST ur dh&*pirpeline to'a Io‘ oth ferrous”and

non-Terrous BLRRIANE LG ReLeShed,, AEkectNgaEng, E@dwaﬁq RogK gurrent at

t wo Iongltudln y Spaced Tocatrons tromt e Coi ositioned at a 0 4 MAR

2002 12 1 NOL8q afco% %gatt*l%fe%%\é@?e 2Rd UeflatlagoLheskakan pabbon as the

device trave beling to allow faults in t e pipeline to be

determ ned. 4., dA‘hJH?rIF}J% %a% oEbal Btk d e hAlum 13 cvbepeba bha brequency is

selected within ¢ ange 15. A method as clained in claim13
or 14 |ncludbggw@gﬁenu§é|ng gny §Fge§l rﬁﬁﬁhﬁgdtﬁy the geigetipng step other
than received via the pipeline wall. . A nethod as clainmed in claim13)
14 or 15, whgr&ldythe deLecbhg St &ntificaticn 15 read and data

is loaded i1nto a calibration file within the compdter

31.
Vehicle configuration 1s then set up via the computer
to give the number of channels and sensor address

requirements.

In addition the co1il current 15 set to meet

operational requirements.

Finally the coil excitation frequency 1s set. This
may be within the range of 20Hz to 1KHz and selected
dependent on the pipeline material under i1nvestigation
as both ferrous and non-ferrous pipelines are to be

tested. In operation the vehicle 1s towed through the

pipe and as 1t does so the distance encoder 32 of



i ncl udes detecting the anplitude and the phase of the eddy current to

di scrim nate between internal and external pipe wall defects. 17. A-nethod
as clainmed in any one of clainms 13 to 16 including the steps of tow ng the
devi ce along the pipeline, determning the distance travelled an%
determning the orientation of the detector position in the pipel i MAB 2082 e
device travels through the pipeline. g18. A nethod as clained in any one of
claims 13 to 17 including the step of determ ning the dinensions of a fault
in the pipeline fromdetected information. 19. A nethod as clained in any
one of clains 13 to 18 wherein the device conprises a towed vehicle capable
of passing Fiegtrghvideneduce date ke distanee fravellsdd t he steps include tow ng the
vehicl e through the pipeline) sensing a first 13 R d~ MAR 2002 azi nuth
value at a location of a first receiver and sensing a second azinuth val ue
at a location of a second receiver to provide orientation information to
conpensat e flordeteghing|defecistintthe pipalindsiandathecapi qemniangd ispent from theew bet ween
the first and second receivers as the vehicle travels through the pipeline.
20. A net hodoraputeriaad meeivedviathe lmsestationcih iemechicB: mastet ontrodlenidhisg t he st eps
of sending a scanning comuand from nmeans renote fromthe device) collecting
anpl i t ude daifemiation Bxhanspedtal toathel slhvnvmnd]leciyt the aiaster Solrmireg tdat a i n
response to said command) formatting the data into a packet and

transm tti neghetdhnneRGK fenteffettad. drheailave et ahS dB o the tnfBfet figpaekétnut h
information to allow for device rotation within the pipeline.

-A@ . A A L. fmbtihdAbe fhastédrebeides ddth alfd- FroMRhO @Ak Mdrsbrs. Tie hitbr{ 2yC e

assembles the data including amplitude and phase information and orientation
data from both sensor rings and sends this to the host computer for display and
processing. A flow chart of typical system operation is shown in Figure 4. In
addition the master controller synchronises the slave and generates the drive
coil excitation signal. Compensating time delays can be incorporated to ensure

synchronisation between master and slave.

It is to be understood that, if any reference to prior art is made herein, such
reference does not constitute an admission that the prior art forms a part of the
common general knowledge in the art, in Australia or any other country.

In the claims which follow and in the preceding summary of the invention,
except where the context requires otherwise due to express language or
necessary implication, the word “comprising” is used in the sense of
“including”, that is the features specified may be associated with further

features in various embodiments of the invention.
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spaced locations on the pipeline, said information being updated as the device
travels through the pipeline and means being provided for selecting a coil
excitation frequency dependent on the ferrous or non-ferrous nature of the

pipeline to be tested

2, A device as claimed in claim 1 wherein the means is configured to select

a frequency within the range of 20 Hz to | kHz.

3. A device as claimed in claim 1 or 2 wherein the transmitter coil is a
single drive coil and is spaced from the first and second receivers by separator
means configured to attenuate any signal reaching the receivers other than via

the pipeline wall.
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connected to the first receiver and the transmitter coil to control said receiver

and coil and to provide synchronising information to the second receiver via a

slave processor.

5. A device as claimed in any one of claims 1 to 4 including means for
determining eddy current information conceming both amplitude and phase and
means for discriminating between intemal and extemal pipe wall defects

dependent on said information.

6. A device as claimed in any one of claims 1 to 5 including means for
towing the inspection device through the pipeline, means for determining
distance information and means for determining azimuth orientation of the

inspection device as it travels through the pipeline.

7. A device as claimed in any one of claxms 1 to 6 wherein computer means
are configured to display information on detected amplitude and phase as well as .

azimuth and velocity information as the device travels along the pipeline.

8. A device as claimed in any onc of claims 1 to 7 including means for

generating data packets for transmission to a remote computer for evaluation.

9. A device as claimed in any one of claims 1 to 8 including means for

determining the dimensions of a faulty portion on the pipeline.
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10. A device as claimed in any one of claims 1 to 9 wherein the detector

means includes a plurality of sensor coils connected via signal conditioning

means to a microprocessor forming a processor channel, said processor receiving

a phase reference signal for data sampling timing.

11. A device as claimed in any one of claims 1 to 10 wherein each receiver

means for detecting the field comprises a ring of sensors spaced around its

periphery.

12. A device as claimed in any one of claims 1 to 11 wherein the device
comprises a towed vehicle capable of passing trough bends in the pipeline and
including a first azimuth sensor located with the first receiver and a second
azimuth sensor located with the second receiver to provide orientation
information to compensate for vehicle rotation within the pipeline and any skew

between the first and second receivers.

13. A method of testing a pipeline using a pipeline inspection device, said
method including generating an eddy current in a coil in said device and
detecting the eddy current induced in the wall of the pipeline and characterised
by the steps of:

selecting a coil excitation frequency dependent on the nature of the pipeline to
allow both ferrous and non-ferrous pipelines to be tested, detecting the induced

eddv current at two longitudinally spaced locations from the coil positioned at a
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along the pipeline to allow faults in the pipeline to be determined.

14. A method as claimed in claim 13 wherein the frequency is selected

within the range 20Hz to 1kHz.

15. A method as claimed in claim 13 or 14 including attenuating any signal

received by the detecting step other than received via the pipeline wall.

16. A method as claimed in claim 13, 14 or 15, wherein the detecting step
includes detecting the amplitude and the phase of the eddy cumrent to

discriminate between internal and external pipe wall defects.

17. A method as claimed in any one of claims 13 to 16 including the steps of
towing the device along the pipeline, determining the distance travelled and
determining the orientation of the detector position in the pipeline as the device

travels through the pipeline.

18. A method as claimed in any one of claims 13 to 17 including the step of

determining the dimensions of a fault in the pipeline from detected information.

19. A method as claimed in any one of claims 13 to 18 wherein the device
comprises a towed vehicle capable of passing trough bends in the pipeline and

the steps include towing the vehicle through the pipeline, sensing a first
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at a location of a second receiver to provide orientation information to

compensate for vehicle rotation within the pipeline and any skew between the

first and second receivers as the vehicle travels through the pipeline.

20. A method as claimed in any one of claims 13 to 19 including the steps of
sending a scanning command from means remote from the device, collecting
amplitude data in response to said command, collecting phase data in response to
said command, formatting the data into a packet and transmitting the packet to
said remote means and detecting azimuth information to allow for device

rotation within the pipeline.



