










































































































































































































































































































































































































214 Chapter 4 Key Findings

4.4 Temporary Abandonment Procedure

BP’s final temporary abandonment plan contained unnecessary risks that were not subjected to formal 
risk analysis.

BP engineers generated at least five different temporary abandonment plans for the Macondo well between April 
12 and April 20, 2010. The plans varied considerably, as did the level of risk they introduced. The abandonment 
procedure ultimately implemented at Macondo never received the required MMS approval. Further, it was 
not developed and delivered to the Deepwater Horizon until the morning of April 20, 2010, after the rig had 
commenced temporary abandonment operations. The investigation team found no evidence that BP personnel 
on the rig or onshore subjected any of the successive temporary abandonment plans or changes to a formal 
risk assessment process.

The safest of the five versions (that dated April 14) provided that the surface cement plug be set in mud rather 
than seawater and that a negative pressure test be conducted before the drilling mud was displaced with 
seawater. The plan that was finally implemented lacked both of these features.

The most significant deficiency in the final plan was the cumulative lack of barriers to flow. The final plan 
required displacing the drilling mud to a depth of 8,367 ft. (approximately 3,300 ft. below the mudline), which 
was much greater than the normal displacement depth of between zero and 1,000 ft below the mudline. In 
addition, the plan removed the mud before testing the cement barrier with a negative pressure test and before 
setting the surface cement plug. As a result, no secondary cement barrier was in place during the negative 
pressure test and displacement.

4.5 Displacement

The initial displacement was planned incorrectly, and the execution did not meet the objective of 
allowing for a valid negative pressure test.

The final temporary abandonment plan required displacing the casing annulus below the annular blowout 
preventer (BOP) with seawater to achieve the desired negative pressure test conditions. However, post-incident 
analysis determined that this objective was not achieved because of calculation errors in the final displacement 
procedure, lower pump efficiencies which may have been caused by the unconventional spacer materials, 
potential downhole losses, and the movement of spacer below the closed annular. These factors resulted in a 
large volume of spacer in the annulus during the negative pressure test that went unidentified due to inadequate 
fluid volume tracking and lack of procedures to identify the appropriate pressure readings for a satisfactory 
initial test configuration.

With heavy spacer in the annulus below the closed annular BOP, a valid negative pressure test could not be 
achieved by monitoring the kill line, which was the method BP decided to use.

4.6 Negative Pressure Test

The results of the negative pressure test were misinterpreted. After the test, BP decided to proceed with 
the final displacement.

A negative pressure test is necessary to confirm that the cement will block flow from the reservoir into the 
well after mud is replaced with seawater. There is no established industry standard or MMS procedure for 
performing a negative pressure test, and procedures vary from well to well. At Macondo, BP was responsible 
for overseeing the test and determining if the test was successful.

Post-incident analyses confirmed that the test failed. Anomalous pressure observed on the drill pipe during the 
test should have alerted all of those monitoring the well to the fact that the cement barrier was not effective, that 
pressure was being transmitted past the cement and float equipment, and that the well was in communication 
with the formations.
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