On Thursday, 7/15/10, it was announced that BP in coordination with the Federal Government had solved the problem of the leaking well known as the Deepwater Horizon Oil Rig.  We are all glad to hear that this problem has been solved.  Although gaining control of the well took 87 days this time, it is our firm belief that future events of this type may be brought under control more rapidly with the right preparation.

On 5/16/10, the Deepwater Horizon Oil Rig Crisis was over 26 days old so the Washington, DC and Northern Virginia Chapters of the IEEE/AESS decided that stopping this gulf oil gushing crisis must be rocket science. 

We immediately defined a brute force approach to solve the problem.  We spoke to NOAA because we had them in to speak to us about undersea research just a few months earlier.  Given the fact that we believed that our membership could help, we made a Call for Ideas to the Chapter membership on 5/24/10 and received two additional ideas.  Although we attempted to submit ideas to BP, we had no success. We packaged the ideas and passed them to NOAA on 5/27/10 with contact information so the principal investigators could be addressed directly.  We shared these ideas with the USG with the intent of making these solutions deployable within 10 days.  Subsequently, one of them was provided to the USCG as a private response to their BAA on the subject.  The same info was provided to the 5 Gulf States' Attorney Generals on this date, also as a private endeavor.  

These 3 ideas include: 500 tons of mass behind a 30 foot tapered plug for the well head; specially designed bladders that would be inflated inside the well to block the flow in a manner accounting for special pressures and temperatures; and a dual chamber with its inner chamber placed over the well head and outer chamber evacuated of water creating the required pressure for sealing the device to the bottom of the Gulf. 
Some initial interest was shown by one of the Gulf States on 6/10/10.  We provided them with more details on 6/11/10.  It appeared as though their interest was not serious. Subsequently, 3 other ideas had been suggested but not taken forward. These are an umbrella-type device inserted into the internal oil reservoir which when deployed would act as a plug; a banana-type device that is again brought to the internal oil reservoir opening and deployed to channel the oil into a new/controlled pipe fitting of smaller diameter than the current one; and finally the introduction of simple oil channel risers to bring the leaking oil to the surface in a controlled manner.  Although the latter solution doesn’t stop the leak, it suggests a manner for controlling it at least in good weather.  Here are more details on the 5 plugs.

Solution 1:  Culver Needle:
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Operation:  Lower the 500 ton

structure over the well-head
with winches.  Insert the 30 
foot tapered needle into the well.  The momentum of the structure 
and the tapered shape of the 
needle will seal the leak in a 
slow and controlled fashion.  
Estimated time to deploy:  10 
days.
Solution 2:  Golden Bladder

Operation:  Insert the low-profile multi-bladder device into the streaming well.  Using a pneumatic pump, inflate the system of bladders and seal the leak.  Key environmental temperatures and pressures are addressed.  Estimated time to deploy:  10 days.
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Solution 3:  Smythe Dual Chamber
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Operation:  With both valves open and both chambers flooded, lower the device so the blow-out preventer is in the inside chamber. Oil and gas vent freely through the open valve on the central chamber bulkhead. The valve should be large bore, to prevent clogging and pressure buildup in the chamber.  Extract water from the outer chamber with a high pressure pump. The pressure differential will clamp the caisson to the bottom.  Close the valve to the central chamber.  Estimated time to deploy:  10 days.
Solutions 4-5:  Oliva Umbrella & Peel-back

Operation of Package A:  Deliver the folded umbrella device to the oil 

reservoir with a rigid extender equipped with a contact switch.  Mechanically deploy the umbrella   Within the oil reservoir and withdraw the rigid extender until the umbrella creates a seal between it and the top 

of the oil reservoir like plugging a common drain.  Estimated time to 

deploy:  10 days.
Operation of Package B:  Deliver the folded banana device with a fitted

pipe that is smaller than the existing pipe yet suited to mine oil.  Mechanically deploy the banana device such that as it peals back, it closes the remaining gaps between the fitted pipe and original pipe as well as any gaps between the original pipe and the bedrock.  The fitted pipe channels the oil to risers fitted at the sea floor and the oil is thereby controlled.  Estimated time to deploy:  20 days.
On 6/16/10 a contact in Texas was affirmed to enable 10-day turnaround for any/all of our recommended solutions.  We sent a single sentence-query on 6/24/10 to the only active decision-making contact that we had made.  Having heard nothing else from them, we decided to move forward more actively, on 7/4/10.  On 7/9/10, we uncovered contact information for USG operations personnel dealing with this problem and sent information to them on 7/15/10 as we prepared to move our solutions into the public domain.  On this date, we received a voice message from one of the Gulf State Attorney Generals’ Offices and provided a return voice message, immediately.  That day, successful capping was announced so we have put our endeavor on the shelf.

This group of engineers could be called upon to continue to work on these types of solutions in the future.  Whether you have a requirement for any of these devices or simply an academic interest, you may contact Chapter leadership for more details.
If technical summaries exist regarding the successful conclusion of the Deepwater Horizon Oil Rig Crisis, please advise so that we may post a link to that information here.  We would be interested in understanding the cause of the delay to successful capping.  You may read the George Steeg Opinion Editorial about this activity by following this link.  Mr. Steeg is a Lifetime Member of our Society.  
Finally, as of this posting date you may read BP’s summary here.  The IEEE/AESS htm-capture is here.






