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WXO / WXD Circulating Sleeve

The Wireline Solutions Models WXO and WXD Circulating Sleeve is a down hole device, normally
screwed into the production tubing, that allows communication between the tubing and the casing.
The only difference between the WXO and WXD Sleeve is that the WXD Sleeve has twice the flow
area between the tubing and the casing.

The WXO and WXD Sleeve has replaceable upper and lower seals, which are easy and
inexpensive to replace. They can be of various elastomeric or non-elastomeric types.

The upper sub has a selective WX landing nipple profile machined into it to serve as a receptacle
for other flow control devices such as blanking plugs and separation tools. The lower sub has a
polished seal bore.

The WXO and WXD Sleeve can be installed at any point in the tubing string. More than one can
be installed without any loss of function. The sleeve can be selectively opened and closed no
matter what their positions.

The Wireline Solutions Model WB Shifting Tool is used to shift the WXO and WXD Sleeve open
and closed. The sleeve is designed so that normal wireline activities will not open or close the
sleeve inadvertently. Upward jarring closes the sleeve and downward jarring opens it.

APPLICATIONS

x Displacing kill or completion fluid.

x Allowing multiple zones to produce up one tubing string.

x Selective testing of individual zones.

x Selective stimulation of individual zones.

xCirculation to kill the well.

x Gas lifting the well

x Landing a blanking plug in the profile in the upper sub to shut in the well, test the
tubing, or test the sleeve itself.

x Circulating inhibitors or methanol.
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The WXO / WXD Circulating Sleeve provides a way to establish or shut off communication betweer
tubing and the casing. Any number of sleeves may be run in a tubing string and any or all of them me
opened or closed with a Self Releasing Positioning Tool (Model WB Shifting Tool). The only differenc
between the WXO and WXD Sleeve is the WXD has twice the flow area between the tubing and the ¢

WXO / WXD Circulating Sleeve

The WXO / WXD Sleeve consists of the following:
Top Sub
Bottom Sub
Middle Sub
Inner Sleeve (Closing Sleeve)
Packing Sets

The Top Sub Connects to the tubing string. It contains a WX Style Locking Profile and Polish
Bore. It has an inclined shoulder which causes the WB Shifting Tool to release after the Inner
Sleeve reaches an up position. The lower end of the Top Sub is threaded to fit the Middle Sub and
is sealed by the Top Subs O-Ring.

The Middle Sub screws onto both the Top and Bottom Sub. It provides flow ports for
communication and provides for the positioning and sealing of the packing.

The Packing Sets consist of three separate groups. The Upper Packing is made up of two sets
off vee packing secured between two female steel adapters and separated by a male adapter or O-
ring. The Middle Set consists of a middle O-ring which is secured between two female steel
adapters and is held in place by split ring segments. The Bottom Set consists of two sets of vee
packing secured between two female steel adapters and separated by lower packing O-ring.

The Inner Sleeve fits inside the Middle and the Top and Bottom Subs. It has a collet latch for
positioning, an equalizing port, and flow ports for communication. The Shifting Key recesses are
inside either end of the Inner Sleeve, allowing the shifting tool to latch into and move the Inner
Sleeve either up or down.

The Bottom Sub screws onto the Middle Sub and a bottom O-ring seals this joint. It provides
three indents which position the closing sleeve and another inclined shoulder which positions the
closing sleeve and another inclined shoulder which releases the WB Shifting Tool after shifting.
The Bottom Sub also has a bottom polished bore. The lower end of the sub screws into the tubing
string.

The WXO and WXD Sleeve always opens down and closes up.
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WXO / WXD Circulating Sleeve
Shifting Procedure

TO OPEN:

Using the correct B Shifting Tool or alterna
bottom of your wireline work string with the engaging (shifting) keys looking down. Go into hole to
proper depth of sleeve. Your Shifting Tool should engage the bottom of the Inner Sleeve at the
internal shifting shoulder.

Jar Down. The Inner Sleeve should move into the equalizing position. After equalized, continue
jarring down until sleeve is in full open position. At this time, the Shifting Tool should release and
fall through the Sleeve.

To check Sleeve to see if it is fully open, pull back up into Sleeve and try to engage Inner Sleeve.
If you cannot engage Inner Sleeve, it is fully open or shear pin is sheared on Shifting Tool. Come
out of hole and check Shifting Tool. If pin is not sheared, then you can assume Sleeve is shifted.
Flowing either the tubing or casing should affect both sides if Sleeve is open.

TO CLOSE:

Place Shifting Tool on bottom of wireline work string with shifting keys looking up. Go into hole
to a point where you are sure you have gone through Sleeve. Your Shifting Tool should engage the
top of the Inner Sleeve at the internal shifting shoulder.

Jar up and continue jarring up until the Inner Sleeve is shifting into the closed position. At this
time the Shifting Tool should release and move up hole when pulled.

To check Sleeve, drop back down into Sleeve and try to engage Inner Sleeve. If you cannot
engage, assume Sleeve is closed and come out of hole. Check shear pin on Shifting Tool.
Flowing either the tubing or casing should not affect the other side if Sleeve is closed.
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WXO / WXD Circulating Sleeve
Working Instructions and Assembly

Use grease or pipe dope on all threaded connections and on all O-rings and Vee seals.

STEP NUMBER 1: PREPARE UPPER AND LOWER SUBS

A. Drift both upper and lower seal bores with appropriate sized drift.

B. Grease the threads and seal bores on both the Upper and Lower Subs.

C. Put Lower Sub in vice.

D. Install O-rings onto upper and lower subs.

E. Insert the Inner Sleeve into the Lower Sub collet fingers first until it stops.

F. Grease the O-ring on the Lower Sub and protruding part on the Inner Sleeve.

G. Grease the O-Ring on the Upper Sub.
STEP NUMBER 2: PREPARE BOTTOM END OF MIDDLE HOUSING

A. Hold the Middle Housing so that the bottom end is facing up (segment groove
facing up,) insert one Female Adapter Ring with grooved side facing up.
Insert one O-ring into the groove in Female Ring.
Insert another Female Adapter Ring groove side down onto the O-ring.
Insert Split Segments into groove inside the Middle Housing.

Insert one Female Adapter Ring onto Split Segments with the groove side facing up.

nmo o w

Insert appropriate number of Vee Seals grooved side facing up onto Female

Adapter Ring.

®

. Insert one O-ring into groove in the Vee Seal.

H. Insert Vee Seals grooved side down facing down onto the O-ring.

I. Insert one Female Adapter Ring with the grooved side facing down onto the
Vee Seals.

J. Compress the seal stack (vee seals and o-rings) with rod, measure the stack height
and compare with the lower sub UNC thread length.

K. Grease all O-rings and Vee Seals with grease.

L. Screw the Upper Sub into the bottom end of Middle Housing until the parts shoulder.

(continued on next page)
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WXO / WXD Circulating Sleeve
Working Instructions and Assembly

STEP NUMBER 3: PREPARE TOP END OF MIDDLE HOUSING
A. Insert one Female Adapter Ring into the top end of the Middle Housing with the
grooved side facing up.
. Insert the Vee Seals grooved side facing up onto the Female Adapter Ring.

B

C. Insert one O-ring into the groove in the Vee Seal.

D. Insert the Vee Seals grooved side facing down onto the O-ring.
E

. Insert one Female Adapter Ring with the grooved side facing down onto the
Vee Seals.
F. Compress the seal stack (vee Seals and o-ring) with a rod, measure the stack height
and compare with the Upper Subs UNC thread length.
G. Grease all O-rings and Vee Seals with grease.
STEP NUMBER 2: COMPLETE ASSEMBLY, TEST, AND TORQUE
A. Vertically slide the protruding part of the Inner Sleeve into the Vee Seals and O-ring
in the Top end of the Middle Housing.
B. Screw the Lower Sub in the top end of the Middle Housing until the parts shoulder.
C. Using a AB6 Shifting Tool and jar,
ensure functionality.
D. Torque sleeve tight with wrench.

E. Test to appropriate pressure.

shi ft
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WXO / WXD Circulating Sleeve
Redress Procedure

After a WXO / WXD sleeve has been pulled from the hole, it is recommended you change
the Vee Packing and O-rings and also check packing area before running it back downhole. The
Redress procedure is as follows:

(1) Place Bottom Sub of Sleeve in vice and secure. Place stand under Sleeve for support. Tap
with hammer at area where Top Sub screws onto Middle Housing. Place wrench on Top Sub
and break top connection. Using uniform torque, unscrew Top Sub from Middle Housing.

(2) Now place wrench on Middle Housing and break connection. Unscrew Middle Housing from
Bottom Sub. Shift Inner Sleeve out of Bottom Sub. Packing should remain in Middle Housing
when unscrewed and pulled off Inner Sleeve.

(3) Remove Vee Packing, Steel Rings, and O-rings from sleeve. Clean all parts, check for flow
cuts, check packing area and caliper area, check all threads taking special care of small
threads on top and bottom subs, and check O.D. of Inner Sleeve and Shifting Shoulder on
Inner Sleeve.

(4) After all parts are cleaned and inspected, place the Bottom Sub back into vice and secure.
Grease liberally. Shift Inner Sleeve into the first indent of Bottom Sub. Grease outside of
Inner Sleeve. Assemble Vee Packing, Steel Rings, and O-rings as detailed in the Assembly
Section. Slide Packing Assembly onto Inner Sleeve.

(5) Grease outside of Packing Assembly and inside the Middle Housing. There is a groove cut
inside the Middle Housing on one end. Face this end of Middle Housing toward you. One at
a time, place a Female Adapter Ring, then an O-ring, and another Female Ring in the Middle
Housing, pushing them down until they lay bottom out just below groove. Place Split
Segments in the Middle Housing as shown in the Assembly Section. Back up with another
Female Ring.

(6) Take Middle Housing, still having the end you worked on facing you, and make up on Bottom
Sub. The Inner Sleeve should remain out of the Middle Housing far enough that you can now
place remaining Vee Packing and Rings onto it. Next, take the sub and make up onto Middle.

(7) After Sleeve is completely made up and torqued, it should be shifted and pressure tested
before being run in the hole.



WIRELINE

SOLUTIONS

U

1.87" WXO Circulating
w/ 2 3/ 8”7 EUE Pin X
CKS G2 -hé [/ ANDdzE FdGAy3 {fSSGS LINZ

3.063

establish or shut off communication between the tubing and the annulus.
Any number of these sleeves may be run in a tubing string, and any or all
of them may be opened or closed in one run by standard wireline
methods.

DESIGN FEATURES
x  Features a nipple profile and a packing bore
above and below the communication ports.

x  Ports can be closed without leaving any obstructions in the

tubing once the shifting operation is completed.
x ¢KS a2RSft a.¢ {KAFOAYy3a ¢22¢

Of 24S o02FNNAY3I dzLlb GKS a2 -
x  All premium threads available.
x  Material: 4140, L80, 80K Yield / Optional 13% Chrome

Tx=—:1—

Communication Ports
Area 1.804 sq. in.

[
<«
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3
4 ITEM PART NAME No. PART No.
REQ.
- WXO Circulating Sleeve - 001702187260100
«— ° 1 Top Sub 1 001702187261000
2 Middle Sub 1 001702237001100
**3 O-Ring 2 #229
4 Inner Sleeve 1 001702237001200
5 Bottom Sub 1 001702187261600
6 Female Adapter, Steel 6 001702237004000
**7 Vee Packing 8 001700237002900
**8 O-Ring 3 #331
9 Split Ring Segments 4 001702237004100

Seal Bore = 1.875
*Recommended Spare Parts

Inner Sleeve |.D. = 1.945
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or shut off communication between the tubing and the annulus. Any
number of these sleeves may be run in a tubing string, and any or all of
them may be opened or closed in one run by standard wireline methods.

DESIGN FEATURES
x  Features a nipple profile and a packing bore
1 above and below the communication ports.

x  Ports can be closed without leaving any obstructions in the
tubing once the shifting operation is completed.

x ¢KS a2RSt a. ¢ {KAFOGAYy3 ¢22f 7
Ot 2as8S o02FNNAyYy3I dzZLl0 GKS a2 -

x  All premium threads available.
x  Material: 4140, L80, 80K Yield / Optional 13% Chrome

Communication Ports

. Area 2.405 sq. in.

4 ITEM PART NAME No. PART No.
REQ.
- WXO Circulating Sleeve - 001702231440100
> 1 Top Sub 1 001702231441000
2 Middle Sub 1 001702287001100
**3 O-Ring 2 #233
4 Inner Sleeve 1 001702287001200
5 Bottom Sub 1 001702231441600
6 Female Adapter, Steel 6 001702287004000
**7 Vee Packing 12 001700287002900
**8 O-Ring 3 #411
9 Split Ring Segments 4 001702287004100

Seal Bore = 2.313
*Recommended Spare Parts

Inner Sleeve |.D. = 2.400
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or shut off communication between the tubing and the annulus. Any
number of these sleeves may be run in a tubing string, and any or all of
them may be opened or closed in one run by standard wireline methods.

4.275

DESIGN FEATURES
x  Features a nipple profile and a packing bore
1 above and below the communication ports.
x  Ports can be closed without leaving any obstructions in the
tubing once the shifting operation is completed.
x ¢KS a2RSt a. ¢ {KAFOGAYy3 ¢22f 7
Ot 2as8S o02FNNAyYy3I dzZLl0 GKS a2 -

: x  All premium threads available.
‘J‘ x  Material: 4140, L80, 80K Yield / Optional 13% Chrome
fe— 3
% Communication Ports
?_ Area 4.454 sq. in.
g ITEM PART NAME No. PART No.
«— 3 REQ.
4 -- AWXO0 Circul alti een Pl ed®17@2275620100
1 Top Sub 1 001702275621000
2 Middle Sub 1 001702350001120
> 3 O-Ring 2 #237
4 Inner Sleeve 1 001702350001200
5 Bottom Sub 1 001702751621600
6 Female Adapter, Steel 4 001701350004020
**7 Vee Packing 10 001700350002920
**8 O-Ring 2 #414
9 Split Ring Segments 6 001701350004120
**10 O-Ring 1 #338
11 Female Adapter, Steel 2 001702350004420
Seal Bore = 2.750 Inner Sleeve I.D. = 2.790

*Recommended Spare Parts
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or shut off communication between the tubing and the annulus. Any
number of these sleeves may be run in a tubing string, and any or all of
them may be opened or closed in one run by standard wireline methods.

DESIGN FEATURES
x  Features a nipple profile and a packing bore
1 above and below the communication ports.
x  Ports can be closed without leaving any obstructions in the
tubing once the shifting operation is completed.
x ¢KS a2RSt a. ¢ {KAFOGAYy3 ¢22f 7
Ot 2aS8S o02FNNAYy3I dzLl0 GKS G2 - |
x  All premium threads available.
x  Material: 4140, L80, 80K Yield / Optional 13% Chrome

<« 3

Communication Ports

Area 4.454 sq. in.

ITEM PART NAME No. PART No.
REQ.

4 -- AWXO0 Circul ajti een Pl ed®17@2281620100
1 Top Sub 1 001702281621000
2 Middle Sub 1 001702350001100

> 3 O-Ring 2 #238
4 Inner Sleeve 1 001702350001200
5 Bottom Sub 1 001702281621600
6 Female Adapter, Steel 4 001702350004020
**7 Vee Packing 10 001700350002920

**8 O-Ring 2 #415
9 Split Ring Segments 6 001702350004120

**10 O-Ring 1 #339
11 Female Adapter, Steel 2 001702350004420

Seal Bore = 2.813
*Recommended Spare Parts

Inner Sleeve |.D. = 2.910
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establish or shut off communication between the tubing and the annulus.
Any number of these sleeves may be run in a tubing string, and any or all
of them may be opened or closed in one run by standard wireline
methods.

DESIGN FEATURES
1 x  Features a nipple profile and a packing bore
above and below the communication ports.
x  Ports can be closed without leaving any obstructions in the
tubing once the shifting operation is completed.
x ¢KS a2RSftf a.¢ {KAFldAy3a ¢22f Aa
dzLJ0 GKS &2 -5¢ /[ ANXOdzf | GA
x  All premium threads available.
x  Material: 4140, L80, 80K Yield / Optional 13% Chrome

— ey

+— 3x ¢KS 42-.-5¢ Kla | fFNBHSNI Ff2g LI2N
Gz -1 ¢
— Communication Ports
% Area 4.201 sq. in.
"4_ X
4 ITEM PART NAME No. PART No.
REQ.
WXD Circulating Sleeve -- 001712231440100
> 1 Top Sub 1 001702231441000
2 Middle Sub 1 001712287000600
**3 O-Ring 2 #233
4 Inner Sleeve 1 001712287000500
5 Bottom Sub 1 001702231441600
6 Female Adapter, Steel 6 001702287004000
**7 Vee Packing 12 001700287002900
**8 O-Ring 3 #411
9 Split Ring Segments 4 001712287004100
Seal Bore = 2.313 Inner Sleeve I.D. = 2.400

*Recommended Spare Parts
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The WXA / WA Circulating Sleeve provides a way to establish or shut off communication between tl
tubing and the casing. Any number of sleeves may be run in a tubing string and any or all of them me
opened or closed with a Self Releasing Positioning Tool (Model WB Shifting Tool).

WXA / WA Circulating Sleeve

The WXA / WA Sleeve consists of the following:
Top Sub
Bottom Sub
Middle Sub
Inner Sleeve (Closing Sleeve)
Packing Sets

The Top Sub of a WXA Connects to the tubing string. It contains a WX Style Locking Profile
and Polish Bore. It provides three indents which position the closing sleeve and/or inclined
shoulder which causes the WB Shifting Tool to release after the Inner Sleeve reaches the up
position. The lower end of the Top Sub is threaded to fit the Middle Sub and is sealed by the Top
Subs O-ring.

The Middle Sub screws onto both the Top and Bottom Sub. It provides flow ports for
communication and provides for the positioning and sealing of the packing.

The Packing Sets consist of three separate groups. The Upper Packing is made up of two sets
off vee packing secured between two female steel adapters and separated by a male adapter or O-
ring. The Middle Set consists of a middle O-ring which is secured between two female steel
adapters and is held in place by split ring segments. The Bottom Set consists of two sets of vee
packing secured between two female steel adapters and separated by a male adapter and O-ring.

The Inner Sleeve fits inside the Middle and the Top and Bottom Subs. It has a collet latch for
positioning, an equalizing port, and flow ports for communication. The Shifting Key recesses are
inside either end of the Inner Sleeve, allowing the shifting tool to latch into and move the Inner
Sleeve either up or down.

The Bottom Sub screws onto the Middle Sub and a bottom O-ring seals this joint. The WXA
Bottom Sub contains a bottom polish bore as well as an inclined shoulder to release the WB
Shifting Tool after shifting the Inner Sleeve. The lower end of the sub screws into the tubing string.

The WXA and WA Sleeve always opens up and closes down.

The WA Sleeve does not have a locking profile or polished seal bores. Other than that it is the
same as the WXA Sleeve.
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WXA Circulating Sleeve

The Wireline Solutions Model WXA Circulating Sleeve is a down hole device, normally screwed into
the production tubing, that allows communication between the tubing and the casing.

The WXA Sleeve has replaceable upper and lower seals, which are easy and inexpensive to
replace. They can be of various elastomeric or non-elastomeric types.

The upper sub has a selective WX landing nipple profile machined into it to serve as a receptacle
for other flow control devices such as blanking plugs and separation tools. The lower sub has a
polished seal bore.

The WXA Sleeve can be installed at any point in the tubing string. More than one can be installed
without any loss of function. The sleeve can be selectively opened and closed no matter what their
relative positions.

The Wireline Solutions Model WB Shifting Tool is used to shift the WXA Sleeve open and closed.
The sleeve is designed so that normal wireline activities will not open or close the sleeve
inadvertently. Upward jarring opens the sleeve and downward jarring closes it.

APPLICATIONS

x Displacing kill or completion fluid.

x Allowing multiple zones to produce up one tubing string.

x Selective testing of individual zones.

x Selective stimulation of individual zones.

x Circulating the well.

x Gas lifting the well

x Landing a blanking plug in the profile in the upper sub to shut in the well, test the
tubing, or test the sleeve itself.

x Circulating inhibitors or methanol.
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WXA / WA Circulating Sleeve
Shifting Procedure

TO CLOSE:

Using the correct B Shifting Tool or alterna
bottom of your wireline work string with the engaging (shifting) keys looking down. Go into hole to
proper depth of sleeve. Your Shifting Tool should engage the bottom of the Inner Sleeve at the
internal shifting shoulder.

Jar down and continue jarring until the Inner Sleeve is shifted into the closed position. At this
time the Shifting Tool should release and fall through the Sleeve.

To check Sleeve to see if it is fully closed, pull back up into Sleeve and try to engage Inner
Sleeve. If you cannot engage Inner Sleeve, it is fully closed or shear pin is sheared on Shifting
Tool. Come out of hole and check Shifting Tool. If pin is not sheared, then you can assume Sleeve
is shifted. Flowing either the tubing or casing should affect both sides if Sleeve is closed.

TO OPEN:

Place Shifting Tool on bottom of wireline work string with shifting keys looking up. Go into hole
to a point where you are sure you have gone through Sleeve. Slowly pick back up through Sleeve.
Your Shifting Tool should engage the top of the Inner Sleeve at the internal shifting shoulder.

Jar up. The Inner Sleeve should move into the equalizing position. After equalizing, continue
jarring up until the Inner Sleeve is in the full open position. At this time the Shifting Tool should
release and move up hole easily when pulled.

To check Sleeve, drop back down into Sleeve and try to engage Inner Sleeve. If you cannot
engage, assume Sleeve is opened and come out of hole. Check shear pin on Shifting Tool. If
shear pin is not sheared, then you can assume sleeve is shifted. Flowing either the tubing or
casing should not affect the other side if Sleeve is opened.
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WXA / WA Circulating Sleeve
Working Instructions and Assembly

Use grease or pipe dope on all threaded connections and on all O-rings and Vee seals.

STEP NUMBER 1: PREPARE UPPER AND LOWER SUBS

A. Drift both upper and lower seal bores with appropriate sized drift.

B. Grease the threads and seal bores on both the Upper and Lower Subs.

C. Put Upper Sub in vice.

D. Install O-rings onto upper and lower subs.

E. Insert the Inner Sleeve into the Lower Sub collet fingers first until it stops.

F. Grease the O-ring on the Lower Sub and protruding part on the Inner Sleeve.

G. Grease the O-Ring on the Upper Sub.
STEP NUMBER 2: PREPARE BOTTOM END OF MIDDLE HOUSING

A. Hold the Middle Housing so that the bottom end is facing up (segment groove
facing up,) insert one Female Adapter Ring with grooved side facing up.
Insert one O-ring into the groove in Female Ring.
Insert another Female Adapter Ring groove side down onto the O-ring.
Insert Split Segments into groove inside the Middle Housing.

Insert one Female Adapter Ring onto Split Segments with the groove side facing up.

nmo o w

Insert appropriate number of Vee Seals grooved side facing up onto Female

Adapter Ring.

®

. Insert one O-ring into groove in the Vee Seal.

H. Insert Vee Seals grooved side down facing down onto the O-ring.

I. Insert one Female Adapter Ring with the grooved side facing down onto the
Vee Seals.

J. Compress the seal stack (vee seals and o-rings) with rod, measure the stack height
and compare with the lower sub UNC thread length.

K. Grease all O-rings and Vee Seals with grease.

L. Screw the Lower Sub into the bottom end of Middle Housing until the parts shoulder.

(continued on next page)
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WXA/ WA Circulating Sleeve
Working Instructions and Assembly

STEP NUMBER 3: PREPARE TOP END OF MIDDLE HOUSING
A. Insert one Female Adapter Ring into the top end of the Middle Housing with the
grooved side facing up.
. Insert the Vee Seals grooved side facing up onto the Female Adapter Ring.

B

C. Insert one O-ring into the groove in the Vee Seal.

D. Insert the Vee Seals grooved side facing down onto the O-ring.
E

. Insert one Female Adapter Ring with the grooved side facing down onto the

Vee Seals.

F. Compress the seal stack (vee Seals and o-ring) with a rod, measure the stack height
and compare with the Upper Subs UNC thread length.

G. Grease all O-rings and Vee Seals with grease.

STEP NUMBER 2: COMPLETE ASSEMBLY, TEST, AND TORQUE

A. Vertically slide the protruding part of the Inner Sleeve into the Vee Seals and O-ring
in the Top end of the Middle Housing.

B. Screw the Upper Sub in the top end of the Middle Housing until the parts shoulder.

C. Using a AB6 Shifting Tool and jar,
ensure functionality.

D. Torque sleeve tight with wrench.

E. Test to appropriate pressure.

shi ft
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WXA / WA Circulating Sleeve
Redress Procedure

After a WXA/ WA sleeve has been pulled from the hole, it is recommended you change the
Vee Packing and O-rings and also check packing area before running it back. The redress
procedure is as follows:

(1) Place Top Sub of Sleeve in vice and secure. Place stand under Sleeve for support. Tap with
hammer at area where Bottom Sub screws onto Middle Housing. Place wrench on Bottom
Sub and break top connection. Using uniform torque, unscrew Bottom Sub from Middle
Housing.

(2) Now place wrench on Middle Housing and break connection. Unscrew Middle Housing from
Bottom Sub. Shift Inner Sleeve out of Top Sub. Packing should remain in Middle Housing
when unscrewed and pulled off Inner Sleeve.

(3) Remove Vee Packing, Steel Rings, and O-rings from sleeve. Clean all parts, check for flow
cuts, check packing area and caliper area, check all threads taking special care of small
threads on top and bottom subs, and check O.D. of Inner Sleeve and Shifting Shoulder on
Inner Sleeve.

(4) After all parts are cleaned and inspected, place the Top Sub back into vice and secure.
Grease liberally. Shift Inner Sleeve into the first indent of Top Sub. Grease outside of Inner
Sleeve. Assemble Vee Packing, Steel Rings, and O-rings as detailed in the Assembly
Section. Slide Packing Assembly onto Inner Sleeve.

(5) Grease outside of Packing Assembly and inside the Middle Housing. There is a groove cut
inside the Middle Housing on one end. Face this end of Middle Housing toward you. One at
a time, place a Female Adapter Ring, then an O-ring, and another Female Ring in the Middle
Housing, pushing them down until they lay bottom out just below groove. Place Split
Segments in the Middle Housing as shown in the Assembly Section. Back up with another
Female Ring.

(6) Take Middle Housing, still having the end you worked on facing you, and make up on Top
Sub. The Inner Sleeve should remain out of the Middle Housing far enough that you can now
place remaining Vee Packing and Rings onto it. Next, take the Bottom Sub and make up onto
Middle.

(7) After Sleeve is completely made up and torqued, it should be shifted and pressure tested
before being run in the hole.
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or shut off communication between the tubing and the annulus. Any

1.87"
w/ 2

WXA Ci
3/ 8"

rcul at
EUE Pin

G2 -1 & [ ANDdAFiAYy3 {fS558S

n ¢
X
LINR

Number of these sleeves may be run in a tubing string, and any or all of
them may be opened or closed in one run by standard wireline methods.

X

DESIGN FEATURES
x  Features a nipple profile and a packing bore
above and below the communication ports.
Ports can be closed without leaving any obstructions in the
tubing once the shifting operation is completed.

¢tKS a2RSft

€

{KAFGAY3
Ot 24S O02FNNAYy3I R246Y0

x  All premium threads available.
Material: 4140, L80, 80K Yield / Optional 13% Chrome

¢22f
0KS

a2

ITEM PART NAME No. PART No.
REQ.

-- WXA Circulating Sleeve -- 001902187260100
1 Top Sub 1 001902187261600
2 Middle Sub 1 001702237001100
**3 O-Ring 2 #229

4 Inner Sleeve 1 001702237001200
5 Bottom Sub 1 001902187261600
6 Female Adapter, Steel 6 001702237004100
**7 Vee Packing 8 001700237002900
**8 O-Ring 3 #331

9 Split Ring Segments 4 001702237004100

Seal Bore =1.875

*Recommended Spare Parts

Inner Sleeve |.D. = 1.945
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or shut off communication between the tubing and the annulus. Any

2.31"”
w/ 2

WXA Ci
7/ 8"

rcul at
EUE Pin

G2 -1 & [ ANDdAFiAYy3 {fS558S

n ¢
X
LINR

number of these sleeves may be run in a tubing string, and any or all of
them may be opened or closed in one run by standard wireline methods.

X

DESIGN FEATURES
x  Features a nipple profile and a packing bore
above and below the communication ports.
Ports can be closed without leaving any obstructions in the
tubing once the shifting operation is completed.

¢tKS a2RSft

€

{KAFGAY3
Ot 24S O02FNNAYy3I R246Y0

x  All premium threads available.
Material: 4140, L80, 80K Yield / Optional 13% Chrome

¢22f
0KS

a2

ITEM PART NAME No. PART No.
REQ.

-- WXA Circulating Sleeve -- 001902231440100
1 Top Sub 1 001902231441000
2 Middle Sub 1 001702287001100
**3 O-Ring 2 #233

4 Inner Sleeve 1 001702287001200
5 Bottom Sub 1 001902231441600
6 Female Adapter, Steel 6 001702287004000
**7 Vee Packing 8 001700287002900
**8 O-Ring 3 #411

9 Split Ring Segments 4 001702287004100

Seal Bore = 2.313

*Recommended Spare Parts

Inner Sleeve |.D. = 2.400
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XKLL,
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¢ KS

or shut off communication between the tubing and the annulus. Any

2. 75" WXA Circul at
w / 3 1/ 2" EUE Pi n
G2 - 1¢ [ ANDdz FadAay3a {tS$S58S

n ¢
X
LINR

number of these sleeves may be run in a tubing string, and any or all of
them may be opened or closed in one run by standard wireline methods.

DESIGN FEATURES
x  Features a nipple profile and a packing bore
above and below the communication ports.
Ports can be closed without leaving any obstructions in the
tubing once the shifting operation is completed.

¢tKS a2RSft
ot 2as$s

a. ¢

{KAFTOAY 3
02FNNAY3I R246Y0

x  All premium threads available.
Material: 4140, L80, 80K Yield / Optional 13% Chrome

¢22f
0KS

a2

ITEM PART NAME No. PART No.
REQ.
-- AWXAO Circul alti en |1 e0®M@2275620100
1 Top Sub 1 001902275621000
2 Middle Sub 1 001702350001120
3 O-Ring 2 #237
4 Inner Sleeve 1 001702350001220
5 Bottom Sub 1 001902275621600
6 Female Adapter, Steel 4 001702350004020
**7 Vee Packing 10 001700350002920
**8 O-Ring 2 #414
9 Split Ring Segments 6 001701350004120
**10 O-Ring 1 #338
11 Female Adapter, Steel 2 001702350004420

Seal Bore = 2.750
*Recommended Spare Parts

Inner Sleeve I.D. = 2.790



U

WIRELINE

SOLUTIONS

4.290

>
Ul
o
o
>
\‘
Ul
o
A
(@)
(@]
3
3
c
=2
o
o8
=
=}
T
o
—
N w
N2
o o
© o
W o~
»
(S}
SN
wn
°
5
v
w A
o)
D
Oy
4
2.250,

XKLL,

(<S4 »)z‘;;; _}’:,:

¢ KS

or shut off communication between the tubing and the annulus. Any

2.81" WXA Circul at
w / 3 1/ 2" EUE Pi n
G2 - 1¢ [ ANDdz FadAay3a {tS$S58S

n ¢
X
LINR

number of these sleeves may be run in a tubing string, and any or all of
them may be opened or closed in one run by standard wireline methods.

DESIGN FEATURES
x  Features a nipple profile and a packing bore
above and below the communication ports.
Ports can be closed without leaving any obstructions in the
tubing once the shifting operation is completed.

¢tKS a2RSft
ot 2as$s

a. ¢

{KAFTOAY 3
02FNNAY3I R246Y0

x  All premium threads available.
Material: 4140, L80, 80K Yield / Optional 13% Chrome

¢22f
0KS

a2

ITEM PART NAME No. PART No.
REQ.
-- AWXAO Circul alti en |1 e0910@2281620100
1 Top Sub 1 001902281621000
2 Middle Sub 1 001712350001100
3 O-Ring 2 #238
4 Inner Sleeve 1 001712350001200
5 Bottom Sub 1 001902281621600
6 Female Adapter, Steel 4 001701350004000
**7 Vee Packing 10 001700350002900
**8 O-Ring 2 #415
9 Split Ring Segments 6 00171350004100
**10 O-Ring 1 #339
11 Female Adapter, Steel 2 001712350004400

Seal Bore = 2.813
*Recommended Spare Parts

Inner Sleeve |.D. = 2.910
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WA Circulating Sleeve

The Wireline Solutions Modefr WAl €i0r Sileatwvieng
means of casing-tubing communication in low pressure wells.

The WA Sleeve has no internal landing nipple profile. The standard WA has EUE pin by pin
connections. These can be machined to match premium thread types if required.

The sealing mechanism used in the WA Sleeve is the same proven method as the Model WXA and
WXO Sleeves. This ensures full seal integrity after repeated shifting.

The Wireline Solutions Model WB Shifting Tool is used to shift the WA Sleeve open and closed.
The sleeve is designed so that normal wireline activities will not open or close the sleeve
inadvertently. Upward jarring opens the sleeve and downward jarring closes it.

The WA, though lacking a Nipple Seal Bore or profile, is similar to the WXA. It is assembled,
shifted, and redressed in the same manner as the WXA.

APPLICATIONS
x Displacing kill or completion fluid.

x Allowing multiple zones to produce up one tubing string.

X

Selective testing of individual zones.

X

Selective stimulation of individual zones.

X

Circulating the well.

X

Gas lifting the well

X

Circulating inhibitors or methanol.

5
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X

2 3/ 8”7

w/ 2

EUE WA Circul at

3/

8"

EUE Pin X

G211 ¢ [ ANDdzZ FGAy3 {fSSGS LINRO
or shut off communication between the tubing and the annulus. Any
Number of these sleeves may be run in a tubing string, and any or all of
them may be opened or closed in one run by standard wireline methods.

DESIGN FEATURES
Ports can be closed without leaving any obstructions in the
tubing once the shifting operation is completed.

¢tKS a2RSft

a .

€

{KAFGAY3T ¢22f

Ot 24S o02FINNAy3I R2gy0 GKS a&:
x  All premium threads available.
Material: 4140, L80, 80K Yield / Optional 13% Chrome

ITEM 8 PART NAME No. PART No.
REQ.
WA Circulating Sleeve 001992237260100
1 Top Sub 1 001992237261000
2 Middle Sub 1 001702237001100
**3 O-Ring 2 #229
4 Inner Sleeve 1 001702237001200
5 Bottom Sub 1 001992237261600
6 Female Adapter, Steel 6 001702237004000
**7 Vee Packing 8 001702237004000
**8 O-Ring 3 #331
9 Split Ring Segments 4 001702237004100

Min 1.D. (Top & Bottom Subs: 1.906)
*Recommended Spare Parts

Inner Sleeve |.D. =1.945
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EUE WA Circul at

71

8"

EUE Pin X

G211 ¢ [ ANDdzZ FGAy3 {fSSGS LINRO
or shut off communication between the tubing and the annulus. Any
Number of these sleeves may be run in a tubing string, and any or all of
them may be opened or closed in one run by standard wireline methods.

DESIGN FEATURES
Ports can be closed without leaving any obstructions in the
tubing once the shifting operation is completed.

¢tKS a2RSft

a .

€

{KAFGAY3T ¢22f

Ot 24S o02FINNAy3I R2gy0 GKS a&:
x  All premium threads available.
Material: 4140, L80, 80K Yield / Optional 13% Chrome

ITEM 8 PART NAME No. PART No.
REQ.
WA Circulating Sleeve 001992287440100
1 Top Sub 1 001992287441000
2 Middle Sub 1 001702287001100
**3 O-Ring 2 #233
4 Inner Sleeve 1 001702287001200
5 Bottom Sub 1 001992287441600
6 Female Adapter, Steel 6 001702287004000
**7 Vee Packing 8 001700287002900
**8 O-Ring 3 #411
9 Split Ring Segments 4 001702287004100

Min 1.D. (Top & Bottom Subs: 2.359)
*Recommended Spare Parts

Inner Sleeve |.D. = 2.400
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The WL Circulating Sleeve provides a way to establish or shut off communication between the tubir
the annulus. Any number of sleeves may be run in a tubing string and any or all of them may be oper
closed with a Self Releasing VEZ[3hifting Tool.

WL Circulating Sleeve

The WL Sleeve consists of the following:
Top Sub
Bottom Sub
Middle Sub
Closing Sleeve
Replaceable Seals
O-rings

The Top Sub connects to the tubing string.
bore. Selective and NoGo flow control accessories can be utilized with this sleeve. The Top Sub
screws onto the Middle Sub / Closing Sleeve assembly. The sleeve is built in such a manner that it
cannot be assembled incorrectly. The Middle Housing has flow ports and the Closing Sleeve seals
off in housing above and below flow ports and is shifted up to the open position and down into the
closing position. The closing sleeve has two permanently bonded seals which eliminates the seals
Abl owing offodd during shifting or equalizing.
Bottom Sub screws onto bottom of Middle Housing. It contains a seal bore for flow control
accessories and the lower end of Bottom Sub screws onto tubing string. Both the Top and Bottom
subs seal off in Middle Housing with O-rings. The seal bores in the Top and Bottom subs are what
the WD-2 Shifting Tool locates in to insure proper location of the shifting dogs onto the closing
sleeve. When shifted opened or closed, the shifting tool automatically releases.
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WL Circulating Sleeve
Shifting Procedure

The Model WD-2 Shifting Tool is used to provide a selective and controlled method of opening and
closing the Model WL Circulating Sleeve.

OPERATION:

Spring loaded shifting dogs are normally held in the closed position by the spring-loaded retractor.
If the retractor is moved away from the shifting dogs, they automatically open. In operation,
anytime the collet engages the bore of the sleeve and either slack-off weight (for opening
operation) or up strain (for closing operation) is applied, the retractor moves away from the shifting
dogs allowing them to engage the closing sleeve of the circulation sleeve. At this point, jarring up
will open the sleeve and jarring down (with shifting tool run in the inverted position) will close the
sleeve.

The tool is spaced so that upon completion the retractor is once again in position to close the
shifting dogs. When the shifting dogs collapse, the tool turns loose, thus automatically signaling
that the shifting operation is complete.

To verify that the closing sleeve has shifted, the opening or closing is repeated. If the shifting
dogs fail to engage the closing sleeve, the sleeve has been shifted completely. If desired, the
same procedure can be used to determine the position of any closing sleeve in the well.

If at any time the collet engages the bore of a sleeve, jarring action is applied in the same
direction of the tool is run (down for opening and up for closing). The shifting tool will pass through
the sleeve without disturbing the position of any closing sleeve, regardless of the position of the
closing sleeve at the time.

This feature can also be used to deliberately release the shifting dogs from a closing sleeve at
any time desired. Jarring to the reverse of the normal direction will release the shifting tool. For
extra safety, shear pins are installed in the event reverse jarring cannot be applied, or the closing
sleeve failed to move.

When opening a circulation sleeve in the presence of annulus differential, the resultant flow

caused the fAfl owdo upward from the bore of the

blown up hole when opening this sleeve.
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WL Circulating Sleeve
Shifting Procedure

TO OPEN:

Check adjustment di mensions AA. 0 Attach to
Reduce running speed as the shifting tool approaches the circulating sleeve and make contact with
the NoGo shoulder in the upper end of the sleeve very slowly. Gently set down the full weight of
the wireline tool to engage the dogs with the lower of the closing sleeve. Apply an upward pull on
the wireline to verify that the shifting dogs will automatically release when the closing sleeve is in
the full open position. Verify that the closing sleeve has opened by repeating the opening
operation.

TO CLOSE:

When being run to close a sleeve, the fishing neck and thread protector must be reversed and
the tool run in the inverted position (collet on lower end of tool and dogs facing down). Check
adjustment di mension AA, 0 attach to standard
speed as tool approaches circulating sleeve. Collet then contacts the upper seal bore and then
lower seal bore. When the collet contacts the bottom of the seal bore in the lower sub, take a
moderate pull on the wireline to engage the shifting dogs with the top of the closing sleeve. Jar
down to shift closing sleeve closed. The shifting dogs will automatically release when closing
sleeve and the pick up rapidly to drive the collet into lower seal bore. Jar up only to move the collet
completely through both bores.

SHIFTING TOOL ADJUSTMENT PROCEDURES:

Proper operati2on sdfi ftthengh CAD I reqguires that
and the proper collet to be installed prior to running the tool.

The adjustment is easily made up by loosening the set screws and rotating the control sleeve until
the proper spacing is obtained. Retighten set screws.
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WL Circulating Sleeve
Shifting Procedure

AUTOMATIC LOCATION COLLET: Flags the operator when a sleeve is reached. It also indicates
when the tool passes through a sleeve or landing nipple.

PROOF OF COMPLETED SHIFT: As soon as a shift, either open or close, is completed, an
attempt to repeat the operation in the same sleeve will give a positive indication that the shift was
performed.

SAFETY FEATURE: If the sleeve is opened in the presence of a differential pressure in favor of
the annulus, the release mechanism is held imperative by the flow and the pressure is sufficiently
balanced to allow safe removal.

Not e: WL Sl eeves can be shifted using a Hal
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1)
2)

3)

4)

5)
6)

7)
8)
9)
10)
11)
12)

13)

14)
15)

WL Circulating Sleeve
Redress Procedure

Place Top Sub of Sleeve in vice.
Break and remove Bottom Sub.

Note: Do not wrench hard on Middle Housing. If Housing is difficult to remove from Top Sub

and requires more torque, replace Bottom Sub in Housing and wrench at point where Bottom

Sub and Housing mate. You can gently tap with hammer at area where Top Sub and Housing
mate to help.

After Top and Bottom Sub have been removed from Housing, drive the Closing Sleeve out of
the BOTTOM of Sleeve. Closing Sleeve will not come out of top end of Housing. Use proper
size driving tool so to not distort Closing Sleeve.

Remove replaceable Rubber Seals off of Closing Sleeve. (Note manner in which Seals fit).
Check Permanent Rubber on Closing Sleeve. If Permanent Rubber is pitted, cut, flow cut, too
hard or brittle, distorted, or altered in any manner so as not to form a good seal against inside
of Housing, then discard complete Closing Sleeve and replace with new Closing Sleeve with
new Seals. If shifting shoulders are worn and would not make good contact with Shifting Tool,
then discard. If Closing Sleeve is in good condition, clean up, replace Seals, and set aside.

Check Top and Bottom Subs to make sure threads are clean and workable and Subs are not
corroded. Clean and set aside.

Check Middle Housing to make sure sealing surface is not pitted and is clean. Also, make
sure threads are good. Clean and set aside.

Replace O-rings on Top and Bottom Subs.

Grease all parts liberally.

Put Top Sub into vice.

Screw Housing onto Top Sub by hand or low torque wrench.

Put Closing Sleeve into Housing, putting Replaceable Seal end first.

Using proper driving tool, drive Closing Sleeve into Housing up to Top Sub being careful not to
hit threads.

Screw Bottom Sub into Housing. Put wrench on Bottom Sub and make up both Top and
Bottom subs at same time.

Shift Sleeve into closed position.

Pressure test to appropriate pressure and clean and paint.
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1.87” WL Circulating
w/ 2 3/ 8" EUE Box X

¢CKS da2[¢ [/ ANDdzZ I GAy3 {tSS@S Aa
mounted in the production tubing to provide communication between the
tubing and casing annulus. It is opened by shifting an inner sleeve either
up or down by standard wireline methods.

2.910

» 1
g
a :
v
J—OQ% DESIGN FEATURES
J x  Features a nipple profile above and a packing
o S bore above and below the communication ports.
o ° x  Dependable, Simple, Quick
vy} . . . .
@ a9 x  Ports can be closed without leaving any obstructions in the
® A tuQing once the shifting operation is completed. L
«— 2x C¢KS a2RE{{EBFOGAYI ¢22f Aa dzaSR
R26y 0 U0UKS d&2[€¢ [/ ANDdz | @

x  All premium threads available.
x  Material: 4140 / Optional 13% Chrome

Communication Ports
Area 2.838 sq. in.

Sttt

Two Non-Replaceable Seals

ITEM PART NAME No. PART No.
‘ REQ.
) 2
4 « AWLO Circul atl]i n-g [SI| e @01682187260101
o 1 Top Sub 1 001602187261000
3 <« 6 ,
by 2 O-Ring 2 #141
3 Middle Housing 1 001602237001100
4 Loose Seals 2 238Nitrile
1.998
5 Closing Sleeve 1 001601237001318
6 Bottom Sub 1 001602187261600
Seal Bore = 1.875 Inner Sleeve I.D. = 1.937

Note: Length of sleeve is as shown, varying with thread and bore size
relationships.
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3.420

up or down by standard wireline methods.
o 1
|_\
o]
® :
J—Oi% DESIGN FEATURES
J x  Features a nipple profile above and a packing
o S bore above and below the communication ports.
N © x  Dependable, Simple, Quick
3 w . . . .
AB x  Ports can be closed without leaving any obstructions in the
® tubing once the shifting operation is completed.
«— 2x CKS azR&E{{KBTFTUAYT ¢22f Aa dza$
R2gy 0 U0UKS az2[¢€ [ ANDOdAz |
x  All premium threads available.
x  Material: 4140 / Optional 13% Chrome
<« 3
<« 4
o <« 5
§ ' «— Communication Ports
; \Area 4.137 sq.. in.
‘ Two Non-Replaceable Seals
ITEM PART NAME No. PART No.
‘ REQ.
) 2
4 « AWLO Circul atl]i n-g [SI| e @01682225440101
o 1 Top Sub 1 001602225441000
o «— 6 :
« 2 O-Ring 2 #149
3 Middle Housing 1 001602287001100
4 Loose Seals 2 278Nitrile
2.233
5 Closing Sleeve 1 001601287001318
6 Bottom Sub 1 001602225441600

¢ KS

Gz ¢

2. 25" WL

w / 2 711/

8”

| ANDdzE F G Ay 3

Ci

rcul at i
EUE Box

ng

{tSSPS Ara

mounted in the production tubing to provide communication between the
tubing and casing annulus. It is opened by shifting an inner sleeve either

X

R

Seal Bore = 2.250

Note: Length of sleeve is as shown, varying with thread and bore size

relationships.

Inner Sleeve I.D. = 2.375

i
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3.420

up or down by standard wireline methods.
o 1
|_\
o]
® :
J—Oi% DESIGN FEATURES
J x  Features a nipple profile above and a packing
o S bore above and below the communication ports.
N © x  Dependable, Simple, Quick
3 w . . . .
AB x  Ports can be closed without leaving any obstructions in the
® tubing once the shifting operation is completed.
«— 2x CKS azR&E{{KBTFTUAYT ¢22f Aa dza$
R2gy 0 U0UKS az2[¢€ [ ANDOdAz |
x  All premium threads available.
x  Material: 4140 / Optional 13% Chrome
<« 3
<« 4
o <« 5
§ ' «— Communication Ports
; \Area 4.137 sq.. in.
‘ Two Non-Replaceable Seals
ITEM PART NAME No. PART No.
‘ REQ.
) 2
4 « AWLO Circul atl]i n-g [SI| e @01682231440101
o 1 Top Sub 1 001602231441000
o «— 6 :
« 2 O-Ring 2 #149
3 Middle Housing 1 001602287001100
4 Loose Seals 2 278Nitrile
2.233
5 Closing Sleeve 1 001601287001318
6 Bottom Sub 1 001602231441600

¢ KS

Gz ¢

2. 31" WL

w / 2 711/

8”

| ANDdzE F G Ay 3

Ci

rcul at i
EUE Box

ng

{tSSPS Ara

mounted in the production tubing to provide communication between the
tubing and casing annulus. It is opened by shifting an inner sleeve either

X

R

Seal Bore =2.312

Note: Length of sleeve is as shown, varying with thread and bore size

relationships.

Inner Sleeve |.D. = 2.375

i
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2. 757 WL

w/ 3 1/

Ci
2”

rcul ating
EUE Box X

4.500 ¢CKS G2[¢ [/ ANDdzZ FGAy3 {ftSSGS Aa
mounted in the production tubing to provide communication between
L the tubing and casing annulus. It is opened by shifting an inner sleeve
o - either up or down by standard wireline methods.
a1
o :
v
i DESIGN FEATURES
o § x  Features a nipple profile above and a packing
3 <) bore above and below the communication ports.
S .2 x  Dependable, Simple, Quick
® x  Ports can be closed without leaving any obstructions in the
«— 2 A tubingvonce the shifting operation is completed. A
x ¢KS a2RS{{BBFOGAYI ¢22f A& dza S
02 NNAYy3a R2¢6y 0 UKS az2]¢E
x  All premium threads available.
+«— 3 x  Material: 4140 / Optional 13% Chrome
<« 4
o <« 5
g ' «— Communication Ports
; Area 6.106 sq. in.
‘ \ Two Non-Replaceable Seals
ITEM PART NAME No. PART No.
‘ REQ.
\
4 — 2 AWLO Circul atl]i n-g [SI| e @01682275620101
o 1 Top Sub 1 001602275621000
N <« 6 ,
N 2 O-Ring 2 #237
3 Middle Housing 1 001602275621600
4 Loose Seals 2 350Nitrile
2.375
5 Closing Sleeve 1 001602350001318
6 Bottom Sub 1 001602275621600

Seal Bore = 2.750

Inner Sleeve |.D. = 2.875

Note: Length of sleeve is as shown, varying with thread and bore size
relationships.
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4.500 ‘
o 1
[e2]
a1
9 ;
P
9]
o ®
3 o
8 2
§ 7]
@
<« 2
<« 3
<« 4
o +«— 5
S -«
©
1 — 2
2 «— 6
N
=]

2.375

2.81" WL Circulating
w/ 3 1/ 2" EUE Box X

¢CKS da2[¢ [ ANDdzZ GAy3 {fSS@S Aa
mounted in the production tubing to provide communication between
the tubing and casing annulus. It is opened by shifting an inner
sleeve either up or down by standard wireline methods.

DESIGN FEATURES
x  Features a nipple profile above and a packing
bore above and below the communication ports.
x  Dependable, Simple, Quick
x  Ports can be closed without leaving any obstructions in the
tubing once the shifting operation is completed.
x ¢KS az2RSE{{ESTFTUAYT ¢22f Aa dza
02 NNAyYy3I R26y0 UKS az2]¢
x  All premium threads available.
x  Material: 4140 / Optional 13% Chrome

Communication Ports
Area 6.106 sq. in.

Two Non-Replaceable Seals

ITEM PART NAME No. PART No.
REQ.
AWLO Circul atl]i n-g [SI| e @01682275620101
1 Top Sub 1 001602281621000
2 O-Ring 2 #237
3 Middle Housing 1 001602350001100
4 Loose Seals 2 350N:itrile
5 Closing Sleeve 1 001602350001318
6 Bottom Sub 1 001602281621600
Seal Bore = 2.812 Inner Sleeve I.D. = 2.875

Note: Length of sleeve is as shown, varying with thread and bore size
relationships.
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3.81” WL Circulating
w/ 4 1/ 2" EUE Box X

¢CKS a2 [¢ [ ANDdzZ I GAy3 {tSS@S Aa
mounted in the production tubing to provide communication between
the tubing and casing annulus. It is opened by shifting an inner sleeve

5.500

o «1 either up or down by standard wireline methods.
3
o 4
% DESIGN FEATURES
z x  Features a nipple profile above and a packing
» Q bore above and below the communication ports.
o o x  Dependable, Simple, Quick
| - x  Ports can be closed without leaving any obstructions in the
) tubing once the shifting operation is completed.
«— x ¢KS azRSE{KFFGAYyI ¢22f Aa dzaS
o2 NNAyYy3d R2gy0L UKS a2 ¢
x  All premium threads available.
<« 3 x  Material: 4140 / Optional 13% Chrome
<« 4
N <« 5
s <«— Communication Ports
=
'5 Area 10.708 sq. in.
* Two Non-Replaceable Seals
ITEM PART NAME No Part No.
REQ.
«— 2 -- AWLO Circul atli n-g |SI| e@1662381820101
]A 1 Top Sub 1 001602381821000
3 « 6 2 O-Ring 1 #245
(]
‘” 3 Middle Housing 1 001602450001100
4 Loose Seals 2 450N:itrile
3647 5 Closing Sleeve 1 001602450001318
6 O-Ring 1 #246
7 Bottom Sub 1 001602381821600
Seal Bore = 2.813 Inner Sleeve I.D. = 3.910

Note: Length of sleeve is as shown, varying with thread and bore size
relationships.



