The Strategic Petroleum Reserve (SPR) covers
four sites in Louisiana and Texas. SPR consists of
62 caverns and holds 727 million barrels oil. Each
cavern has 1 to 3 wells. Some of these wells are
50 years old. During the thirty-year operational
history of the SPR, well pressure history has been
maintained and systematic well integrity testing
has been conducted. These SPR wells are
subject to extensional and shear deformation in
response to creep closure of the caverns below
the wells and the subsidence of the shallower
formations and caprock.
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Geomechanical Aspects of Well Integrity:
Examples from the Strategic Petroleum Reserve, the Delaware
Basin, New Mexico, and the California Diatomite Fields
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Axial Wellbore Strain in Salt

2 4E-03

2.2E-03 -

1.8E-03 -

1.6E-03

Cavern-Specific Creep Constants, Version 2,
Damaged Cavern2

2.0E-03 - Max Allowable Tensile Strain in Steel=1.6 me

1.4E-03 -
1.2E-03 A
1.0E-03 A
8.0E-04 -
6.0E-04 -

4 0E-04 -

Vertical Straln In Well In Salt Since 12/1/1982

2.0E-04

0.0E+00 -

-2.0E-04

12/11/1982
12/1/1986
12/1/19901

11/30/1984 -
11/30/1988 1

11/30/1992 4

12/1/1994 4

11/30/1996 4

® 12/1/1998 1

11/30/2000 4
12f1/2002

11/30/2004 4

o
1)
-

12/1/2006 1

11/30/2008

12/1/2010 4

11/30/2012 4

Exceptional Service in the National Interest

National Nuclear Security Administration Sandia Document No: 5310893

R U.S. DEPARTMENT OF ///A ' " DO;‘& Sandia National Laboratories is a multi-program laboratory managed and operated by Sandia Corporation, a wholly owned subsidiary of

s Y
sty G v (R Lockheed Martin Corporation, for the U.S. Department of Energy’s National Nuclear Security Administration under contract DE-AC04-
?;5 I N A D"ﬂ 94AL85000.
L4

SAND2012- 7006P

Within the Delaware Basin of southeastern New
Mexico, we have modeled the geomechanical
response of oil and gas wells as driven by
subsidence due to neighboring underground potash
mining. In this case, lateral strain, along clays
seams and beds, occurs in response to subsidence
Induced strain. Our modeling indicates that lateral
displacements of 1mm along these clay seams can
yield the casing. This impact is not affected by
multiple casing iIf cement is present. The cement
between casings instantaneously transfers the load
on the outer casing to the inner casing. To validate
these models, we have tested standard Permian
Basin casing and joints in large load frames to
understand under what strains the casing or joints
lose hydrologic integrity.

Oil and Gas Wells and Potash
Mines — Reserves SE New Mexico
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