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2.3

QuEsiloN/EVENT oF INTEREST

Did the flow direrted through the nrud gas separator exceed the desigr capaciry?

2 Scope AND METHoD oF INVESTIGATIoN

2.1 Scope

Aspecfs Coyered

Mud Gas Sepa.rator (MGS) design and operation

Aspecls Nol-Covered

Method of Invesligolion

Reference Documenls
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3 SUMMARY oF lNVEsTtcATtoN

After review ofthe data and results ofthe hydraulic analvsis ofthe Macondo 252 rvell by Stress Engineering. along
rvith rer.'iew of the u'itness teslimonv that indicated florv had been diverted tlrough the mud gas separator. it is highlv
likelv that flolv and pressure exceeded the design capacih' of the mud gas separalor. resulting in sending gas to
multiple locations on the vessel.
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4.1 Foilures/Direcl Cquses

Typicall-v, diverting the retum mud through the MGS would only be done to remove small quantities of
background gas. Florv exceeded t"he capacitv of the MGS because the diverter system was selected to
divert through the mud gas separator when it should have been lined up directly to the ovettoard lines.
Excess florv was caused by expansion of gas in the riser, above the BOP. This large quafiiry of gas
flooded various locations on the rig and migrated to non-hazardous areas rvhere it ignited causing
explosions. As the gas rose toward 0re surface the rapid expansion forced the mud column out of the
riser flooding the MGS and overwhelming the system. After the MGS rvas completely flooded, flows up
the vent line on dre MGS caused the 15 PSI rupture disc to open sending mud and gas through the six
inch starboard overtoard relief line, as well as dorvn through the retum line to the gumbo box and back
up to the rnini trip tank througlt the tank overllow line.

Contributory Factoryunderlying Causes
The BOP should have been closed as soon as there was a detectable in{lux into the well bore from the
fonnation, however. a number of factors including simultaneous mud transfers contributed to the lack of
early detection. Once gas migrated up the tvell bore and reached the riser, the BOP should have been
closed to isolate additional flow frorn the well and the diverter system should have been closed and lined
up to divert all flow coming to the surface through the open ended overboard lines and arvay from the rig.
With flow routed tluough the MGS, the design florv for thc MGS was very quickly exceeded as the gas
pressure would lrave forced the mud out of the MGS mud seal (20ft U-tube). allowing gas to flow freely
dowl thc rcturn linc to the rnud proccssing area. In addition large arnounts of gas flowed up the overllolv
line to the mini trip tank, out of the MGS vent line, through the MGS overboard relief line and up the
MGS vacuum breakcr linc. The vacuum breakcr line had a 180 degree tum at the top causing tltis higlt
velocity gas to be directed back dorvn. flooding the drill floor and surrounding area.

Organizotionol

Training - Possible lack of early rvell kick detection and incorrect response to the rvell control event. The
fact that the nonnal line up of the diverter rvas tlrough tlre MGS to reduce the possibility of mistakes
causing mud discharge overboard and environmental issues may have contributed to the driller's
responsc. Divcrting through the MGS prcvcnted riscr gas froln bcing diverted to overboard.

People

Environmenlol

Standard operating procedures for this rig to reduce the possibility of overboard discharge.

Technicol

There are significant lirnitations in the abilit,v of the systerns to accuratelv tneasure florv in and flow out
during sorne oPerittions.

4.2 Polenliql leorning lor Ongoing Operolions

HigltReview pressure ratings for and the rval'that the rvell control equipment is operated

Improt'e the melhods for accurately tneasuring Mtrd punp efficiency. tnud flolv in and

I retunr mud flou'oul of the u,,ell. Additional automatic nronitoring to assisl and alert the

driller to chanses that mav take place.
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ir,r togging capabilitics for critical information fron control s]'stcms. Drilling.
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BOP, DP. Power Marngement etc with emphasis on streaming infonnation to town and
retrieval of information during or after an emergency. Black box information would
bave greatly assisted rvith understanding exactly what happened on the DWH.

Equipment Review ventilation systems with an emphasis on gas migration to avoid possible
explosions resulting in low ofporver.

High

Training Additional training in the area of uell control. kick recognition and safest response,
diverting to overbard rather than through the MGS.

High

Training Additional training in ilre area of simultaneous operations and times when these should
be avoided to reduce confi.rsion when interpreting mud volumes into and out of the well.

HiCh

5 Taglrs AND FrcuREs

Figure I I Coplion litle (5-00000) I

Ioble I lloble iitle Herel
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