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Conventional Casing Packer

L

-

| -“' £}0)8] Ao |

packer-par.ts T 0, 7 S a3 R SN




Aluminum
Packer for
Hydrofrac /
Hydraulic
Tests
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Copper and Stainless Steel Packer
for Permanent Borehole Sealing




Metal Packers for Casing Cementation:
Requirements in Soultz Boreholes

B permanent and reliable sealing of the casing at
about 4.5 km depth (temperature: 180-200 °C)

W support the full' weight of the casing string
(> 150 tons)

B withstand the hostile downhole conditions for;
more than 20 years

B designed as simple and sturdy: as pessible



Design of CuNi Casing Packer

coupling with

7" or 9-5/8" . reinforcement
buttress thread unlnﬂated and O-rings
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steel-ring

metal packer
7" or 9-5/8" casing OD 200 mm for 7" OD casing
OD 270 nmm for 9-5/8" OD casing

in fla te d borehole




Principle of Casing Cementation
with Metal Packer

Casing callar

[rflated metal
packer sleeve

B (rip-in casing with inflatable metal casing packers (A)
B pump doewn cement, fellowed by plug (B)

B close fleat shoe andiinfiate metal packer sleeves by Increasing the
pressure inside the casing (C)



Material Characterization

displacement
transducer for
piston displacement

displacement
transducer for
sample deformation

sample

load cell
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B maximum strength e, = 300 MPa
B yield strength'cy = 170 MPa

B maximum deformation & = 40 %



Laboratory Testing of OD 270 mm
Packer Elements

1. phase: initial expansion

inner mandrel

stress ring

CuNi packer element

High Pressure Pump

radial displacement
device

radial displacement
device

Data acquisition
system

2. phase: expansion
within test tube

High Pressure Pump

N

Data acquisition
system




Laboratory Testing of OD 270 mm
Packer Elements

in test-pipe
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Laboratory Testing of OD 270 mm
Packer Elements
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Casing Cementation in Borehole

GPK-2 (1999)

GPK-2 after deepening 1999

J Drill 17 1/2"

13 3/8" Casing

___TIW Linerhanger 9 5/8" x 7" 5 |

9 5/8" Casing
Drill 12 1/4"

7" x 9 5/8" Free Casing

Cement fracture with HMR cement

‘ Drill 8 1/2"

Open from 6 1/4" to 8 1/2"

Fly ash

High Temperature HMR cement
| 7 High Temperature Metal Packer
b

Drill 8 1/2"

Drill 6 1/4" Stress Measurements

pressure, MPa

2. packer
inflation step

1. packer
inflation step

leakage in system
(failure of packer-
sleeve ?)

plug seals
— float shoe

final packer
inflation
(max. 17 MPa) T

I
17:00

|
16:55

|
17:05
time, h




Casing Cementation in Borehole GPK-3 at
4556 m MD & GPK-4 at 4756 m MD (2002/2004)
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Summary & Conclusions

B New casing packer technology based on ductile
CuNI packer elements was developed and
applied at great depth with high temperature and
hostile dewnhole conditions.

B Present technology: Is available for 7 and 9-5/8"
diameter casing, but can be modified to other
SIZES.

B Other applications (€.9. Whipsteck packers,
pridge plugs) are pessible.
N



