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pi pelines. Mire specifically, the invention relates to devices for
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section. tqes' R Q&gll&?%ggmowﬁgl{] inline inspection tools is that there is
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| NVENTI ONbecome stalled or stuck within the pipeline. Pipeline debris and build-up may slow the tool below

a desired minimum speed or may stop the tool entirely. To keep the tool moving, various passive

25  and active speed control means have been developed. Passive control devices use pressure flow
to actuate a primary bypass flow control valve that allows more or less product flow through the
tool. Active control devices generally employ some combination of electrical, mechanical, or
hydraulic means to actuate the bypass flow control valve. In some cases, however, the valve may
fail while it is in the open position, causing the tool to stop moving.

30 Therefore, a drive section is needed that allows just enough bypass flow through the drive
section to lower the tool speed yet still ensure that the tool successfully passes completely through
the pipeline and provides a means for controlling bypass flow should the primary bypass flow

control valve fail.



A system and nethod for retrieving a pipeline tool froman interior space
of a pipeline, includes a speed control drive section that uses a primary
bypass flw@o20tntipse8 val ve to regul ate bypass fl ow t hr oughTiuseo1dmisa6s
section. The primary valve is in comunication with a controller 5 that
noves the primary valve fore and aft in response to deviations in speed of
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an inIinegﬁg§B Psgﬁm?ﬂgvrrﬁ?ﬁﬂwfmve%1“@?%SS&E%BEP39%§|em/of t he speed
control drive section of FIG 1 illustrating the 10 primary bypass fl ow
control valve in the partially open position, thereby allow ng an
appropriate anmount of bypass flow through the drive section. A notched
portion of the failsafe valve receives a pin that holds the valve in the
open position. FIG 3 is a cross section view of the speed contro
drive section of FIG 1 illustrating the primary bypass flow control valve
remaining in the fully open position due to a valve failure and 15 the
failsafe valve, in response, actuating to a fully closed position. Upon
failure of the valve, or after the inspection tool has remained in the

pi peline for a predeterm ned anount of tine, the pin holding the failsafe
valve in the open position retracts and closes the valve. In the closed
position, the failsafe valve limts the anmount of bypass flow through the
drive section so that the drive section may nove forward through the

pi peline under differential pressure. 20FIG 4 is a view of the speed
control drive section of FIG 1 taken along section line 4-4 of FIG 2.
FIG 5is a viewof the forward end of the drive section of FIG 1 taken
al ong section line line 1-1 of FIG 1. FIG 6 is a view of the
forward end of the drive section of FIG 1 taken along section |ine 256-6
of FIG 3. The failsafe valve is inits fully closed position.



FIG 7 is a view of the rearward end of the drive section of FIG 1 taken
al ong section line 7-7 of FIG 1. FIG 8 is a view of the rearward
porti on oVothe/apseed control drive section of FIG 1 talkem/tasbang4assti on
line 8-8 of FIG 2. WD 2011/019808PCT/ US2010/ 045158 DETAI LED DESCRI PTI ON
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the drive section and a failsafe valve located forward of the primary bypass control valve. The

5  primary bypass control valve is in the closed position, thereby allowing for a minimum amount of
bypass flow through the drive section. The failsafe valve is in the open position, thereby not
affecting the amount of bypass flow through the drive section. The drive section includes means
for towing an inline inspection tool.

FIG. 2 is a cross section view of the speed control drive section of FIG. 1 illustrating the
10  primary bypass flow control valve in the partially open position, thereby allowing an appropriate
amount of bypass flow through the drive section. A notched portion of the failsafe valve receives
a pin that holds the valve in the open position.
FIG. 3 is a cross section view of the speed control drive section of FIG. 1 illustrating the
primary bypass flow control valve remaining in the fully open position due to a valve failure and
15  the failsafe valve, in response, actuating to a fully closed position. Upon failure of the valve, or
after the inspection tool has remained in the pipeline for a predetermined amount of time, the pin
holding the failsafe valve in the open position retracts and closes the valve. In the closed position,
the failsafe valve limits the amount of bypass flow through the drive section so that the drive
section may move forward through the pipeline under differential pressure.
20 FIG. 4 is a view of the speed control drive section of FIG. 1 taken along section line 4—4
of FIG. 2.
FIG. 5 is a view of the forward end of the drive section of FIG. 1 taken along section line
line 1-1 of FIG. 1.
FIG. 6 is a view of the forward end of the drive section of FIG. 1 taken along section line
25 6-6 of FIG. 3. The failsafe valve is in its fully closed position.
FIG. 7 is a view of the rearward end of the drive section of FIG. 1 taken along section line
7-7 of FIG. 1.
FIG. 8 is a view of the rearward portion of the speed control drive section of FIG. 1 taken

along section line 8—8 of FIG. 2.



27Control l er/control nmeans 1530Primary bypass flow control val ve 50Fail safe
val ve 51D vi der housi ng 53Leaf 55Spring-| oaded hi nge 2057Ret ai ni ng nmeans
59Pi n 61RVO 20H0aP808r Referring to FIGS. 1, 2, 7 & 8, a @cCIrwusS2¢e08516%1 10

i ncludes a | ongitudinal body 11 having a central passageway 17

theret hrough. The drive section 10 may be a pipeline cleaning, inspection
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order to the drawmgs

5 10 Drive section
11 Longitudinal body
13 Forward end
15 Rearward end

17 Central passageway

10 19 Throat area/venturi
21 Driving cup or sealing element
23 Towing means

25 Odometer
27 Controller/control means
15 30 Primary bypass flow control valve
50 Failsafe valve
51 Divider housing
53 Leaf
55 Spring-loaded hinge

20 57 Retaining means
59 Pin
61 Pin receiver

Referring to FIGS. 1, 2, 7 & 8, a drive section 10 includes a longitudinal body 11 having a

central passageway 17 therethrough. The drive section 10 may be a pipeline cleaning, inspection

25  or maintenance tool or may have towing means 23 for towing a tool such as a magnetic flux
leakage inspection tool (not shown). Driving cups 21A and 21B are mounted at forward end 13

and rearward end 15 of body 11, respectively. The driving cups 21 are of a type well-known in

the art and provide sealing engagement with the inner wall surface of the pipeline in order to
propel drive section 10 (and any tool being towed) forward under differential fluid pressure. Gas

30 or liquid product flow enters drive section 10 at its rearward end 15 and is allowed to flow toward
a reduced throat area 19 of central passageway 17. Odometer 25 monitors the speed of the tool or

drive section 10 and sends the speed data to a controller 27. Controller 27 may be mounted on

drive section 10 or on a tool being towed by drive section 10. Also onboard the drive section but



propel drive section 10 (and any tool being towed) forward under
differential fluid pressure. Gas 30 or liquid product flow enters drive
section Moanimsssearward end 15 and is allowed to fl owcrawarid/ossiseduced
throat area 19 of central passageway 17. Cdoneter 25 nonitors the speed of
the tool or drive section 10 and sends the speed data to a controller 27.
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retracts §7%fonqiding fadeé wabre 56 In afidly opemed position. Retaining means 57 may be a pin 59
in contact with a pin receiver 61 located on one of the leaves 53. In response to a predetermined
state or event—such as drive section 10 being stalled and remaining in the pipeline for a period of
time equal to a predetermined amount of time—pin 59 retracts from pin receiver 61 and the
30 leaves 53 substantially instantaneously move between the opened and closed positions. In the
closed position, failsafe valve 50 prevents bypass flow from flowing through central passageway
17 or may limit the amount of bypass flow to a predetermined minimum. Differential pressure

across the closed leaves 53 of failsafe valve 50 serve to reinforce the closing forces on the valve

50 provided by spring-loaded hinge 55.



30 | eaves 53 substantially instantaneously nove between the opened and

cl osed positions. In the closed position, failsafe valve 50 prevents bypass
fl ow fromvDl2ominggoBhr ough central passageway 17 or may [PCEiUS2¢ltes4msount of
bypass flow to a predeterm ned mininmum Differential pressure across the

cl osed | eaves 53 of failsafe valve 50 serve to reinforce the closing forces
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pi peline tool froman interior space of a pipeline, the system conprising:
a speed control drive section, said speed control drive section having a
bypass fl ow 5S5passageway and a prinmary bypass flow control valve; a failsafe
val ve |l ocated in said bypass fl ow passageway; and a retaining neans for

hol ding said failsafe valve in an opened position; said retaining neans

rel easing said failsafe valve in response to a prescribed failure
condition. 10 2. A systemaccording to Claim1 further conprising a
controller, said controller controlling said retaining nmeans. 3. A system
according to Claiml further conprising the prescribed failure condition
being at |east one of a timed event and a primary bypass flow control valve
failure event.



4. A systemaccording to Claim1 further conprising said primary bypass
flow control valve 15is a plug type valve. 5. A systemaccording to Caiml
further cwopoigiipgyssaid failsafe valve is a butterfly tppe/usadwmssiss For
retrieving a pipeline tool froman interior space of a pipeline, a speed
control drive section in conmunication with the pipeline tool conprising:

20a | ongi i ing a central bypass flow passageway and at | east
RS cRdpd Y

one exter ial sealing elenment; a primary bypass flow control

val ve; afa”%a%@d{%l\’:%ﬁ' ? ipeline tool fi inf ge LPL Ok Al d
fail safe val ve ef\ﬁeen aleﬁg $P"and second alf)és?r{;g?%%, © ggl H% r?’e%ftlre\gg%%l ng
responsi ve tocempreget value. 7. A speed control drive section according to

Caim6, the presefValMdfird drift LLBHSHELMNEHubOLAL L85 BERES vipteaRf the
pi peline inspection tool within the pipeline. 8 A speed contirol drive

sectioh accordi ng to CPaFIgFEaalf & REMaY Sees aviggntelvetis f or hol di ng sai d

failsafe bypass floMiMRIVWSe i08atéin 9REBRMssHRS fais@ibway, WY _
2011/ 019808PCT/ US2010/ 045158 = A speed control drive sectign according to

Caim6, said failSepEmgpsasdorhoripesaidalsife valyan ppapepedResitignsai d primary

bypass fl ow val ve.said retaining means releasing said failsafe valve in response to a prescribed failure

condition.

10 2, A system according to Claim 1 further comprising a controller, said controller controlling

said retaining means.

3. A system according to Claim 1 further comprising the prescribed failure condition being at

least one of a timed event and a primary bypass flow control valve failure event.

4. A system according to Claim 1 further comprising said primary bypass flow control valve
15 is a plug type valve.
5. A system according to Claim 1 further comprising said failsafe valve is a butterfly type
valve.
6. For retrieving a pipeline tool from an interior space of a pipeline, a speed control drive

section in communication with the pipeline tool comprising:
20 a longitudinal body having a central bypass flow passageway and at least one
external circumferential sealing element;
a primary bypass flow control valve;
a failsafe valve; and
a means for deploying said failsafe valve between a first and second position, said

25 means being responsive to a preset value.

7. A speed control drive section according to Claim 6, the preset value is a predetermined

total residence time of the pipeline inspection tool within the pipeline.

3. A speed control drive section according to Claim 6 further comprising a means for holding

said failsafe bypass flow valve in an opened position.



A speed control drive section according to Claim6, the first position

bei ng an opened position as said primary bypass fl ow val ve regul ates bypass
fl ow t hr oughosizilesesent ral bypass flow passageway. A spe@dTaseemwolsiesive
section according to Claim6 further conprising said primary bypass flow
valve is a plug type valve. A speed control drive section according to

Claim6 further copprisi said failsafe valve | butterfly type.valve. A
met hod fof- retY R trg ‘%ﬂ’ﬁé?‘i“ﬁ% aF%E%@c?i%ﬁ“’t%cﬁlﬁff%g ot RS ‘évr‘?églre pace of
a pipeline, theaw@iohedd eonpinsy bgadsiewstieps of : nonitoring a performance
parameter of a pipeline inspection tool located within an interior portion
of a pipelqne;, gn@«?d AGHHAE VO Dedioh 3LdoRieio i, REL sfdn %Qiﬁ?%ﬁl op@sd tion
and a closed position In response to a performance state of the pipeline

i nspecti on t oobsitionlas. said primtapobyrassciiavd valte reaulapsabyprseafionh Sr@ish spif gentral
perforgance S§al.e; fy fhs ?‘;\,@aly_ residence time of the pipeline inspection tool
within the pipéeline greater "than a predeterm ned total residence tine. 15.

A method accordng Lo chatm 13 WSl LS PRLLIRBRS ARk e | €0

flow valve is a plug type valve.

12. A speed control drive section according to Claim 6 further comprising said failsafe valve

is a butterfly type valve.

10 13. A method for retrieving a pipeline inspection tool from the interior space of a pipeline, the
method comprising the steps of:
monitoring a performance parameter of a pipeline inspection tool located within an
interior portion of a pipeline; and
actuating a failsafe valve between an opened position and a closed position in

15 response to a performance state of the pipeline inspection tool.

14. A method according to Claim 13 wherein the performance state is a total residence time of
the pipeline inspection tool within the pipeline greater than a predetermined total

residence time.

15. A method according to Claim 13 wherein the performance state is a failed primary bypass

20 flow valve.



