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(57) Abrégée/Abstract:
A tubular transfer system (100) comprising a boom structure (110) having a first frame telescopically coupled to a second frame. A
first actuator is configured to extend and retract the first frame relative to the second frame. A clamp mechanism (120) Is coupled to
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(57) Abrege(suite)/Abstract(continued):
the first frame and configured to grip and Ilift a tubular (10). A second actuator I1s configured to raise and lower the clamp

mechanism (120) relative to the first frame. A tubular transfer system (100) comprising a boom structure (110) having a first frame
telescopically coupled to a second frame. A first actuator is configured to extend and retract the first frame relative to the second

frame. A clamp mechanism (120) is coupled to the first frame and configured to grip and lift a tubular (10). A second actuator Is
configured to raise and lower the clamp mechanism (120) relative to the first frame.
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(57) Abstract: A tubular transfer system (100) comprising a boom structure

frame.

(110) having a first frame telescopically coupled to a second frame. A first ac-
tuator 1s configured to extend and retract the first frame relative to the second
frame. A clamp mechanism (120) 1s coupled to the first frame and contigured to
grip and lift a tubular (10). A second actuator 1s configured to raise and lower
the clamp mechanism (120) relative to the first frame. A tubular transfer system
(100) comprising a boom structure (110) having a first frame telescopically cou-
pled to a second frame. A {first actuator 1s configured to extend and retract the
first frame relative to the second frame. A clamp mechanism (120) 1s coupled to
the first frame and configured to grip and lift a tubular (10). A second actuator
1s configured to raise and lower the clamp mechanism (120) relative to the first
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TUBULAR TRANSFER S2YSTEM AND METHOD

BACKGROUND
Field

{0001] Embodiments of the disclosure relale (0 a tubular transter sysiem and

method for handling tubulars on a ng.

pescription of the Refated Art

00027 On an ol and gas ng, one or more stands of iubulars are often made up and
stored in an area, or setback, in proximity to the well center of the ng. An offline aclivity
crane having a singie joint elevalor is used (0 handie the tubulars within the seiback
area for offline stand buiiding, while a top drive having a top drive elevalor 18 used (o
nandie the tubuiars at the well center. VWhen needed, the ubular stands have (o be
transferred from the setback area 10 the well cenier and back again. Howeaver, the
tubular stands can only be lifted at the same point by both the singie joint elevator and
ihe top drive elevalor. Because of this, a defrickman or more are required to manuaily
nandie tubulars from the single joint elevalor (or from a racking board) and move them
{0 a position where the tubular can be laiched by the 1op drive elevalor and pack again.
This repetitive human interaction at nigh elevations on the rig puls the derrickman in
close proximily to large moving equipment (e.g. the crane and the elevaiors) and

creates a physically exertive and unsate working condition.

[0003] Therefore, there exists g need for new and improved ubular transfer sysiems

and methods.

SUMMARY

100047 in one embodiment, a8 method of transferring a tubuiar from a stored iocation
1o a well center of an oil and gas rig using a tubular transfer system comprises moving
the tubular from the stored ocation 10 a position near the tubuiar transfer sysiem using

a singie joint elevator of an offlineg activity crane; actualing a clamp mechanism of the

L
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tubular transfer system {0 engage the tubular and relieve the weight of the tubuiar from
ihe single joint elevator, exiending and raising the clamp mechanism ¢ move the
tubular 1o a position for engagement with a {op drive elevaior, and automatically
releasing the tubular from the clamp mechanism when the tubular is lifted from the

clamp mechanism by the top drive elevalor,

F0005] N one empodiment, a method of transferring a tubular from a well center to a
stored location of an ¢il and gas g using a tubular transfer system comprises moving
the tubular from the well center 10 a position near the twbular transfer system,; actuating
a clamp mechanism of the twpular franster system 10 engage the Wwbuiar and relieve the
weight of the ubular from the top drive elevator, refracling and lowernng the clamp
mechanism o move the tubular to a position for engagement with a single joint elevator
of an offiine activity crane; and automaticaily reieasing the iubular from the clamp
mechanism when the Wwbular 8 lited from the clamp mechanism by the single joint

elevator

00061 In one embodiment, a tubular transfer system comprises a boom siruciure
naving a first frame telescopicaliy coupled to a second frame, a first actuator configured
o exiend and retract tne first frame relative ¢ the second frame; a camp mechanism
coupled (o the first frame and configured 1o grip and lift a tubular, and a second actuator

contigurad (o raise and lower the clamp mechanism reiative 1o the first frame.
BRIEF DESCRIPTION OF THE DRAWINGS

[0007] Figures 1A-10G Hlustrate a seguence of transferring a tubular from a stored

location to a well center using a tubular transfer system, according o one embodiment.

[0008] Figures Z2A-20D Hiustrate a sequence of transferring a tubuiar from the well
center to the stored location using the tubular transfer system, according to one

ambodiment.
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00091 1o Taciiitate undersianding, identical reference numerals have been used,
where possibie, 10 designate identical elements that are common {0 the Tigures. 11 1s
contempiated that elemenis disciosed in one embpodiment may be beneficially ulilized

with other empodiments without specific reciiation.
DETAILED DESCRIPTION

(00107 Embodiments of the disciosure relale to a tubular fransfer system for
nandimg tubuiars on an oil and gas rig. tmbodiments of the disclosure reiate 1o 3
method of transferning tubulars from a siored {ocation 10 a well center {(and back) on the
OHf and gas ng. The tubular may comprise a singie tubuiar, or may comprise (wo, three,
or maore tubulars connected ogether forming a tibular stand. The stored iocation may
e a racking board and/or an area on the oil and gas ng that is setback from the well

cenier.

(00117 Figure 1A IS an isometnc view of a tubular transfer system 100 having 3
clamp mechanism 120 coupied to a pboom structure 110, The boom siruciure 110 may
pe coupled to an ol and gas rig by one or more mount brackets 117, The boom
structure 110 may be fixed 1o the rig or may be movapie horizontally in the XA-direction
and/or vertically in the Z-direction. The tubular transfer system 100 may be located in a

setback area that is in proximity {0 the well center of the nig.

(06012} The tubuiar transfer system 100 is positioned below existing diving board(s)
of the rig. A piatform 130 may de positioned on top of the boom structure 110 (o
integrate a diving board to the tubular transter system 100. A dermickman 150 can work
on the platform 130 10 help connedt and disconnect a singie joint elevator 210 of an
offline activity crane 200 10 and from a twbular 10. The dermickman 150 may have a
controlier 155 configured {0 operate the crane 200 and the tubular transter system 100,
One or more tubulars 10 may be made up and stored in the selback area near the

tubular transfer system 100,
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180131 The boom structure 110 has a first frame, referred {0 herein as an inner
frame 112, that is telescopicaily coupled 1o and disposed within a2 second frame,
referred 10 herein as an outer frame 111, The inner frame 112 can be exiended and
retracted relalive 1o the ouler frame 111 by a first actuator, referred to herein as &

piston/cylinder assembly 115,

[G014] The piston/cylinder assembly 115 can exiend and retract the inner frame 112
norizontally in the Y-direction out from and into the outer frame 111,  The
piston/cyiinder assemply 115 is connected at one end 1o the outer frame 111 and at an
opposite end 10 the inner frame 112, for exampie by a rod that is exiendable and
retractaple from the piston/cyiinder assembly 115, Although descriped herein with
respect 10 the piston/cylinder assembly 115, the inner frame 112 can be exiended and
retracted by other types of hydraulic, pneumaltic, electric, and/or mechanical actuated

assembplies,

00151 The clamp mechanism 120 is coupled 1o the inner frame 112 and i1s movable
aiong a pair of peams 114 by a second actuator, referred 10 herein as a cable/pulley
assembly 116 (more clearly shown in Figure 1F). The cablefpulley assembly 116 can
raise and iower the clamp mechanism 120 along the peams 114, The cable/puliey
assembly 116 18 connecied at one end {0 the clamp mechanism 120 and at an opposite
end 1o the inner frame 112, for example by a rod that is exiendabie and retractable from
ancther piston/cyiinder assembly. Althougn descriped nerain with respect o the
cable/puiley assembly 116, the clamp mechanism 120 can be raised and lowered by

other types of hydraulic, pneumatic, electnc, and/or mechanical actuated assemblies.

(0016} in an aiternative embodiment, the clamp mechanism 120 ¢an be coupied {0
the outer frame 111 instead of the inner frame 112, The outer frame 111 can be
extended and retracted relative 10 the inner frame 112 by the first actuator. The clamp
mechanism 120 can be raised and lowered gaiong the outer frame 111 by the second

actuator.
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(80171 The clamp mechanism 120 can gnp, ift, and transfer various sizes of tubulars
from the siored iocation (o the well center of the ng. The clamp force of the clamp
mechanism 120 is a function of the weight of the tubular 10, which provides a suilable
amount of grip without crushing lighterfthinner walled fubuiars or under clamping
neavier/thicker walled tubulars. The clamp mechanism 120 will nol drop or iose grip on

the tubuiar 10 upon loss of power (o the rig.

[0018] Figures 1A-10G Hllustrate a seguence of transferring the tubular 10 from 8
siored location (o the well center of the ng using the tubular transfer system 100,

according to one embodiment.

00197 N Figure 1A, the tubular transfer system 100 is in a retracied position and the
tupular 10 1s In the stored location.  The singie joint elevalor 210 is connecied o he
upper end of the tubuiar 10, such as by the derrickman 150 standing on the platform
130, The crane 200, which can be operated by the dermickman 150 via the controlier
155, lifts the tubular 10 so that the weight of the tubular 10 is supporied by the single

ioint elevator 210,

00207 N Figure 18, the crane 200 moves fhe singie joint elevaior 210 and the
tupular 10 from the stored iocation 1o a location in front of the clamp mechanism 120,
1he tubular 10 is posilioned near a pair of jaws 125 of the clamp mechanism 120, The

weight of the tubular 10 s still supported by the single joint elevalor 210,

[G021] In Figure 1C, the piston/cylinder assembly 115, which can be operated by the
derrnckman 150 via the controller 155, 1s actyaled o exiend the inner frame 112 from
the outer frame 111 to move the clamp mechanism 120 closer {¢ the tubular 10. The
inner frame 112 moves across one or more rollers 113 that minimize friction belween
the relative movement of the frames. The clamp mechanism 12018 moved {0 a posiion
where the ubular 10 is substantially centered between (ne pair of jaws 125. The weight

of the Wwbular 10 is still supported by the single joint elevator 210,
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00221 in Figure 10, the clamp mechanism 120, which can be operated by (he
derrickman 150 via the controlier 155, 1s actuaied {0 grip and §ift the tubular 10. The
clamp mechanism 120 does not need to engage and grp the twbular 10 at the same
location {(e.g. the upper box section of the tubular 10) as the singie joint elevaior 210.
The clamp mechanism 120 grips and shghtily lifts the tubular 10 1o relieve the weight of
the tubuiar 10 from the single joint elevalor 210, The clamp mechanism 120 slightly lifts
the tubular 10 without assistance from the cablefpulley assembly 116. In one
empodiment, the clamp mechanism 120 may it the ubular 10 angd/or pe raised by the
cable/puliey assembly 116 to Wit the ubular 10 10 relieve the weight of the tubuiar 10

from the single joint elevator 210,

[0023] The single joint elevator 210 can then be disconnected from the tubular 10,
such as by the demrickman 150 standing on the piatiorm 130. The weight of the tubular
10 18 now supported by the clamp mechanism 120 As a safety measure, ihe
dermckman 150 can confirm that the weight of the tubular 10 1s supported Dy the clamp
mechanism 120 pefore gisconnecting the singie oint elevator 210 by comparing oad
measurements received from one or more sensors on the crane 200 and the clamp

mechanism 120.

(00247 N Figure 1k, the piston/cylinder assembly 115, which can be operated by the
gerrickman 150 via the controlier 155, 18 actuated o further extend the inner frame 1124
from the outer frame 111 1o move the clamp mechanism 120 and he twbuwlar 10 closer
o the well center. The inner frame 112 may be in a fully exiended position from {he
outer frame 111, The weight of the wbular 10 18 stil supported by the clamp

mechanism 120,

(30257 N Figure 1F, the cable/pulley assemply 116, which can be operated py the
derrickman 150 via the controlier 155, 18 acluated 10 move the clamp mechanism 120
and the tupuiar 10 1o a position 1or transfer over 10 a top drive elevator 310 of g top
drive 300. The capie/puliey assembly raises the clamp mechanism 120 and the tubuiar

10 Up aiong the beams 114 10 the position for engagement by the top drive elevator

G
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310, The top drive elevator 310 1s connecied (o the upper end of the tubular 10 and

raises the tubular 10 {0 relieve the weight of the tubular 10 from the clamp mechanism
120,

{0026} The clamp mechanism 120 is configured 1o automaticaily release the tubular
10 upon lifting of the tubuiar 10 from the pair of jaws 125 by the (op drive elevalor 310
1o prevent any damage that otherwise may be caused {0 the tubular transier system
100 by pulling on the twbular 10 while not releasing the tubular 10, Before being
retracted, the pair of jaws 125 can still prevent the tubular 10 from toppling over in the
avent thal the tubular 10 1S inadveriently released from ihe top drive elevator 310. The

weight of the tubuiar 10 should now be supporied by the top drive elevator 310.

(00271 In Figure 1G, the pair of jaws 125 of the clamp mechanism 120 are retracied
from the tubular 10, and the top drive elevator 310 can move the tubular 10 down-hole
at the well center. The weight of the ubular 10 is stil supported by the {op drive
eievator 310, and the tubular 10 is moved {0 the well center Tor use in an ol and gas
recovery or ariling operation. The twibular transfer system 100 is moved back 1o the

retracted posiion as shown in Figure 1A for transfer of another tubular to he well

center.

[G028] Figures 2A-20 iHustrate a sequence of transferning the Wwbular 10 from the
well center {0 the stored location using the tubular transfer system, according to one

empodiment.

00297 in Figure 2A, the tubular 10 i1s moved from the well cenler back {0 a position
near the tubuiar transier system 100, The piston/cyiinder assembly 115 and the
cable/puiley assembly 116, which can pe operated by the demmickman 150 via ihe
controller 152, are actuated to extendg the inner frame 112 and raise the clamp
mechanism 120 {6 a position for engagement of the tupular 10 from the top drive
eievator 310, The clamp mechanism 120 s moved to a position where the tubular 1018
substantially centered between the pair of jaws 122 and actuated {0 grip and ift the
tubular 10,
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[0030] The clamp mechanism 120 grips and siightiy lifts the tubular 10 1o relieve (he
weignt of the tubular 10 from the top drive elevator 310. The clamp mechanism 120
slightly lifts the tubular 10 without assistance from the cable/puliey assembly 116, In
one empodiment, the clamp mechanism 120 may Hift the tubular 10 and/or be raised by
the cable/puliey assembly 116 {0 iift the tubular 10 {0 relieve the weight of the tubular
10 from the top drive elevaior 310, The fop drive elevaior 310 can then be
disconnecied from the tubuiar 10. The weight of the tubular 10 1S now supported by the
clamp mechanism 120, As a safety measure, ihe derrickman 150 can contirm that the
welght of tne tubular 10 18 supported py the clamp mechanism 120 before the {op arive
eievator 310 18 disconnecied by comparnng (cad measurements received rom one or

more sensors on the clamp mechanism 120.

[G031] N Figure 28, the piston/cylinder assembly 115 and the cable/puliey assembly
116 are actuated (O retract the inner frame 112 and iower tne clamp mechanism 120 to
a position for engagement of the twbuiar 10 by the single joint elevator 210 near the
piatiorm 130, The weight of the tubular 1018 sl supporied py the clamp mechanism
120,

10032} in Figure 20, the single joint elevator 210 is connected (o the upper end of
the tubular 10, such as py the dernckman 150 standing on the plattorm 130, The crane
200 hifts the tubular 10 {0 relieve the weight of the tubuiar 10 from the clamp mechanism
120, The clamp mechanism 120 8 configured 10 automaticaily release the tubular 10
upon Hiting of the twibular 10 from the pair of iaws 125 10 prevent any damage that
otherwise may be caused (o the tupular transter system 100 by pulling on the tubular 10

whte not releasing the tubuiar 10.

[3033] As a safety measure, the dermickman 120 can contirm that the weight of the
tupuiar 1018 supporied by the singie joint elevator 210 before disconnecting the clamp
mechanism 120 by comparing {cad measurements received from one or more sensors
on the crane 200 ang the clamp mechanism 120, Before being retracted, the pair of

aws 125 can still prevent the tubular 10 from oppling over in the event that the ubular

&5
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10 18 inadveriently released from the single joint elevator 210. The pair of jaws 125 are
then retracted from the twbular 10 and the weight of the Wwbular 10 i1s now ireely

supported by the singie joint elevator 210,

[0034] in Figure 20, the inner frame 112 is retracted into the ouler frame 111 away
from inierference with the ubular 10. The crane 200 moves he singie joint elevator
210 and the wbular 10 back to the stored iocation. The tubular transier system 100 is
moved pack to the exiended positon as shown in Figure 2A for transfer of another

tubuiar to the stored location.

{00357 The tubular fransfer system 100 may inciude integrated communication
protocols to allow for 2-way communication with anti-collision systems (ACS) and/or
zone management systems (ZMS) {0 ensure interacltion with and prevent
collision/interference with other tubular handiing eguipment on the rig, such as the top
drive elevator 310, the offline aclivity crane 200, a catwalk, eic. Because the {ubuiar
transfer system 100 moves the tubuiar 10 from the end of the platform 130 over {0 the
well center, the derrickman 150 is no ionger required to manually handle the tubular 10
¢ and from the top drive elevator 310 while engaging or disengaging the singie joint
agievalor 210, thereby minimizing any potential risk of fall or injury.  The tubular transter
system 100 has full control of the wbular 10 once gripped by the clamp mechanism 120
o transter the tubular 10 from the platform 150 (o the well center with no physical

maneuvering of the tubular 10 by the derrickman 150,

00361 Vhile the foregoing is directed o embodiments of the disciosure, other and
further embodiments of the discliosure thus may pe devised without departing from the

pasic scope thereof, and the scope thereof 18 delermined by the claims that foliow.
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Ve claim:

1. A method of transferring a tubular from a stored location {0 a well center of an ol
and gas rig using a tubular transfer system, comprising:

moving the wubular from the stored {ocation {0 a position near the wibular transfer
system using a singie joint elevaior of an offiine activity crane;

actuating a clamp mechanism of the tubular iransfer sysiem (o engage the
tubular and relieve the weight of the tupular from the singie joint eievaior;

extending and raising the ciamp mechanism (o move ihe tubular {0 a position for
engagement with a top drive elevalor;, and

automatically releasing the tubular from the clamp mechanism when the tubular

s lifled from the clamp mechanism by the op drive elevalor.

2. Thne metnod of claim 1, wherein actualing the clamp mechanism comprises

actualing a pair of jaws 1o grip and it the tubular.

3. The method of claim 2, whersin extending the clamp mechanism comprises
actuating a first actuator to extend a first frame from a second frame, wnerein the clamp
mechanism is coupled {0 the first frame.

4. The method of claim 3, wherein the first actuator s a piston/cylinder assembiy.

3. The method of claim 3, wnerein raising the clamp mechanism comprises

actuating a second actuator 10 raise the clamp mechanism aiong a pair of beams of the

first frame.
0. The method of claim 5, wnerein the second actualor is a cable/pulley assembiy.
I8 ihe meithod of claim 1, wherein the ubular comprises a singie ibuiar or a

{upuiar stand.

10
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3. A method of transferring a twbular from a well center {0 a siored [ocalion of an ol
and gas rig using a tubular transter system, comprising:

moving the tubular from the well center {0 a position near the tubular transfer
sy stem;

actualing a clamp mechanism of the tubular transfer sysiem (o engage the

tubular and relieve the weight of the tubular from the top drive elevator;

retracting and owernng the clamp mechanism to move the tubular 1o a position
for engagement with a single joint elevator of an offline activily crane; and

automatically releasing the tubular from the clamp mechanism when the tubular

18 fifled from he clamp mechanism by the single joint elevator

9. Tne metnod of claim 8, wherein actualing the clamp mechanism comprises

actualing a pair of jaws 1o grip and it the tubular.

10, The method of claim 8, wnerein retracting the clamp mechanism comprises
actuating a first actuator o retract a first frame 1IN0 a second frame, wherein the clamp

mechanism is coupied o the first frame.

1. The method of claim 10, wherein the first actuator is a piston/cyiindger assembily.

12.  inhe meihod of claim 10, wherein lowerng the damp mechanism comprises
gctualing a second actuator 1o lower the clamp mechanism aiong a pair of beams of the

first frame.

13. The method of claim 12, wherein the second actualor is a cable/puiiey assembily.

4. The meithod of claim 8, wherein the Wbular comprises a single iubular or a

tubular stang.

11
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15, A tubular fransfer system, comprising:
a boom structure having a first frame lelescopically coupled 10 a second frame;

a first actuator configured to extend and retract the first frame reiative {0 the

second frame;

a clamp mechanism coupled 1o the first frame and configured (o grip and iift a
tubular: and
a second actualor configured {0 raise and lower the clamp mechanism reiative 1o

the first frame.

16, iThe sysiem of claim 15, wherein the first frame 18 an nner frame, wheremn the
sagcond frame 18 an cuter frame, and wherain the inner frame is disposed in the outer

frame.

17, The system of claim 12, wherein the first actuator is a piston/cyiinder assembly.

18. The system of claim 12, wherein the second actuator 18 a cable/puliey assembily.

12
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