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Sustained Casing Pressure (SCP)

Sustained annular pressure (SAP),
bradenhead pressure, surface
casing vent flow (SCVF)

Should be no SCP in a properly
functioning well
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Sustained Casing Pressure (SCP)

Sustained annular pressure (SAP),
bradenhead pressure, surface
casing vent flow (SCVF)

Should be no SCP in a properly
functioning well

Sustained casing pressure is an
easily measured gauge of well
integrity, but is poorly
documented
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Not all wells that develop SCP
induce stray gas migration
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Not all wells that develop SCP
induce stray gas migration

As pressure builds annular liquid is

displaced
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Not all wells that develop SCP
induce stray gas migration

As pressure builds annular liquid is
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Not all wells that develop SCP
induce stray gas migration

As pressure builds annular liquid is
displaced

When SCP = formation fluid
pressure at bottom of surface
casing stray gas migration can be
induced
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Not all wells that develop SCP
induce stray gas migration

As pressure builds annular liquid is
displaced

When SCP = formation fluid
pressure at bottom of surface
casing stray gas migration can be
induced

Critical sustained casing
pressure is a well-specific
physically meaningful
indicator of stray gas migration

Surface

Critical
SCP

|

Closed Surface
<«— Casing Valve

185 m

1350 m

1450 m

2000 m

2150 m

2300 m

Denver
Basin
Aquifers

Pierre Shale

Sussex
Pierre Shale

Shannon

Pierre Shale

Niobrara

Codell

Carlile Shale
Greenhorn

J Sand




Bradenhead Testing
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Stap 8. mmnawmwmwpoﬁmm 10 dsye  Enclude willbonn dSQnem i nod peavioualy
(=) A chsnpad mace pror program,  Adtach gas and Bgud gnalyses if sampied

 OGEC O Number:
. Marme of Operator
. AP Number:

_ 3. BLM Laasa Mo:
5. Multiple completion? [ Yes [ Mo

11. Date of Test: |

12 Wwell Status: || Flowingl_| Shutin
] Gas it [ | Pumping D Injeciian

1
2
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6. Well Nama:
T.
[}
[1]

Numbas: _ = ] Clocintsrmitier
. Location (QtrQtr, Sec, Twp, R, Meridan): . _ O Fiunger Lir
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With gauges monitoring production, inermadiate casing and [C3
tubing pressures, open surface casing (bradenhead) valva (if
na intermedate casing, monitor only the uction casing and
tubing pressures.) Record pressures at minute nlarvals. L8
Define charactenshics of fiow in “Bradenhead Flow”™ column
uging letter designations below: it
O=NoFiow; C=Continucus; D=DewntoD; V=Vapor
Ho=Water H2O, M =Mud, W=Whispsr; 3=Surgs; G=Gas 18 —
BRADENHEAD SAMPLE TAKEN?
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Character of Bradenhead fuid: | | Clear D Frash i
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Mote instantansaus Bradenhead PSIG af and uftml:l >
17, STEP 4: INTERMEDIATE CASING TEST
Buriad vahva? | |Yes D Mo Confirmed open? || Yes D Mo | Elnpesd Time | Fen: Frm Production | Intermediats | Inenmecsts
MinSae) | yitung: Tubing: Casing PSIG | Casing PSIG | Fiow
With gauges monitoring production casing and tubing 00:
preisums open ﬂm nlennadlm mn@ ualue Racnrd
B "u' E——




Bradenhead Testing

Pressure measured as found on surface
casing
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Bradenhead Testing

Pressure measured as found on surface
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Instantaneous pressure measured at the
end of the test
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How Many Wells Have SCP?
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ensorFlow

Open source machine learning framework developed by Google

Can be used for broad range of machine learning tasks but was developed for
deep neural network modeling

Commonly used for categorization tasks
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Preliminary Data

Well construction records for 232,645 wells in
Colorado (114,843 ) and New Mexico (117,802).

Well integrity test records for 34,727 wells. 19,540
in Colorado and 15,187 in New Mexico.

After release of PA DEP well integrity data this will
be the second largest dataset of well integrity
information in the United States.




Conclusions

* Sustained casing pressure is an easily measure, but poorly
documented, gauge of oil and gas well integrity.

* Bradenhead testing in Colorado and New Mexico provides
insight into the development of SCP in oil and gas wells and
can be used to identify wells that pose a high risk of
inducing stray gas migration.

* Image based documents of interest can be identified and
sorted from databases that contain seemingly
unmanageable numbers of files using TensorFlow.

* Data from these documents can be easily obtained using a
simple document scraping web application.
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Well Configurations

Vertical Deviated/Directional Horizontal
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(«) Scrapy

Python web scraping
application



