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Multi Stage Vertical Cased Hole Frac’s

Open Hole Horizontal Frac w/o Isolation
Horizontal Cement

Ball Shift Sleeves With Open Hole Packers
Retrievable Open Hole Frac Systems
Cement In Sleeves

Toe Frac Technology

Future Designs

Which Technology Works?



Mostly Vertical Applications 3
Hydraulic Set Retrievable System

Down Open Ball Shift Sleeves |
Limited Number of Fracs Nl
High Friction During Pumping Sl
Limited Pump Rates :
Zone |solation For Production |

)




l *Ability To Frac At High Rates
Reduced Cost

*Frac Penetrates Heel Section
l Uneven Frac Distribution
*Heal Stimulation Only

Heal Production Only




No returns

Cemented Casing
*Flow Path Out Casing Shoe
e RUPtUre Wiper Plugs

Direct to Pump Down Operations
eUtilize Cement For Frac Isolation

Cement slurry Ruptured plug is Retarded water
latched into float shoe

Top of —»
cement

Amount of retarded water inside pipe is
decreasing and squeezing into the annulus




... *Pump Down Perforating Guns
| Pump Down Composite Plugs
é eLow Friction During Frac

é *Time Consuming
|

|

|

|

|

Drill Out Time
Numerous Interventions




Numerous Fracture Points
No Drill Out Required
Coil Remains In Hole During Frac

Increased Pumping Friction




*Open Hole Isolation

Interval Length May Be Varied
Numerous Frac Points
Reduced Pumping Time
sLarge Area For Flow Back
*Optional Drill Out
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- Hydraulic set Permanent Packer
Deployed on drill pipe or Frac String

- 10k Differential Rating
. Ability To Set Horizontal

- Large ID




- Hydraulically Set

. Anti-preset Device

- 10k Differential Rating

. Surface Area Of Element




. Ball Actuated

- Permanently locked open

. Anti-Rotate Ball Seat
. Surface Hardened Ball Seats

- Large ID Drill Out

. Large Port Flow Area




*Easily Identifiable Sizes
*High Impact Resistant
10k Pressure Rating
Low Specific Gravity

Easily Drilled




&

lydraulic Set Inflate Packers

Ball Actuated Sliding Sleeves
*Coll or Conventional Tubing Deployed
*No Liner Required

~ully Retrievable
_Imited Number Of Stages Per Run
_ow Frac Pressures Required

_Imited Pump Rate



Liner Not Required

Cement Used For Annular Isolation
«Shifting Tool Used on Coll Tubing
*No Drill Out Required

Coll iIn Hole While Stimulating

Jnlimited Number of Intervals
Pinpoint Frac Initiation

Responsive To Screen Out
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Annular Casing Packer To Hold Cement Column
«Stage Tool To Cement Vertical Section

*Open Hole Packers For Frac Isolation

*Ball Shiftable Frac Sleeves

*No Liner Required

Drill Out of Stage Tool Required Before Frac
Possibility of Debris Issues

Debris Free Systems Also Avallable



Radio Frequency ldentification
Antennae on the tool
Programmed chip activates the sleeve

Power to Function Contained in Sleeve

Can be pressure pulsed open

Manipulated mechanically if the need arises



















What Is the Answer?

Formation Specific Installations
More / Less Number of Intervals
Optimize Spacing Between Fracs
Cement In and Non-Cement In

Decrease Frac Times
Reduce / Eliminate Drill Out
Longer Horizontal Lengths
Multi-Lateral

Imes






