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From: Baker, Kate H (UNKNOVVI\ BUSINESS PARTNER)

SenL Tue May 18 A4:44:502010
To: Kirton, Bill; benner@lanl.gov; Sprague, Jonathan D; jack.bullman@asa.gov; cwmono@sandia.gov;

Perfect, Scott A (Lawrence Livermore National Laboratory); jmredmo@sandia.gov; cmstone@andia.gov;

Wapman, Derek (Lawrence Li\rermore National Laboratory); Mix, Kurt; Wood, Douglas G; Rygg, Ole

(Unknown Business Partner)
Cc: Tatro, Marjorie (Sandia National Laboratories); Tooms, Paul J; majumdar@le.berkeley.edu;
MC252 Email Retention
Subject Draft for yorcomment; summary points fmm the KWOP discussion

lmportance: Normal

Attachmonts: KWOP Notes trom Discussion.doc

Dear "To" Liae: Attached for your comment I u'ill take on board all those received by 6 p.m. Houston time Tuesday.

18 May and issue a version 2 incorporating all changes, deletions and additions received, reconciling orthogonal

advice as best I can. I will send this version 2 to Paul and Ma{orie for their acceptance or further improvement.
Thanksl Kate

This communication contains information from BP p.l.c. and/or its affliates and is intended only for the personal and

confidentiat use of the addressee(s) named above. This communication may be an attornry-client communication
arrd./or work prxluct and as such is privileged and oonfideutial. I[ the reader o.[ this Ilrclsage is not the iltended
addressee(s), you are hereby notified that you hare received this document in eror and that any review,
disscmination. distribudon" or copying ofthis communication is strictly prohibitcd Ifyou havc rcccivcd this
communication in error. please notiS us immediately bt'return E-Mail or FAX, as the case may be, and delete or
destroy the original communication.
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Summary points from the Kill lhe Well on Paper Discussion
18 May, 2010

Present at the review:

times in discussion
r Modeling indicates that a that a dynamic kill can be achiever#pr il well flowing oil

at a rate of 5000 STBpd if the pressure in most of the flowi{llpBllbore is above the
bubble point

o Modeling indicates that a dynamic kall cannot be executed if the oil
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through the BOP stack and riser, which grly.lrode restrictions

Background lnformation - MC252 #1 (Kurt the wellbore schematic, a plot of pore
pressure and fracture gradient variation and an inflow performance curve lor a 300

The weak points in the well are the 3md reservoir with 86 feet of net pay all
luld flowing in the we‖ prior to ki‖ is 35°APi

o‖ 輛th a GOR of3000 scf/STB. for contribution lo flow from an open gas zone
but BP geosoientists and reservoir engineers (notabove the oil bearing horizons

present at the meeting) were as doubtful that lhe gas zone is contributing to flow. At
these pressures and and given the fluid properties of the reservoired oil, the
difference in density of is not great.

Dynamic Kll and Modeling Resu/fs (Ole Rygg) While the OLGA program was
originally written two-phase flow in pipes, and is widely used for this purpose in industry,
Dr. Rygg has numerous occasions to model blowouts using tailored bolt-ons to the

Macondo well, given a measured reservoir pressure of 11,850 psi and a
at the mudline (below the test ram cavity) of 3000 psi, "chokes" must exist

path which reduce flow at surface. A successful dynamic kill relies on being able
tgh frictional pressure drop (or backpressure) by the combined flow of
and kill fluid across a choke in lhe well that the kill fluid can begin to flow upstream

y-from that point in the flow path and toward the influx source. This is achieved by pumping
into the wellbore above some minimum rate. To achieve a static wellbore situation at the

end of the pumping schedule, the mud weight pumped in is chosen to overbalance the flowing
reseryoir. lf there will ultimately be a seawater gradient above a certain subsea depth, this must
be taken into consideration in the choice of mud weighl. Also, the maximum pump pressure must
be chosen so as not to compromise well integrity. For MC252 #1, the not-lo-exceed pressure
used in the calculations was 8,000 psi at the wellhead.

If the main chokes are deep in the wellbore, e-9. formation damage or'skin" lhal reduces the
effective permeability in the near-wellbore region, or partial cement across the flow path, then the
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main pr€ssure drop occurs deep in the well and the pressure along much of the flow path will be
below th6 bubble point pressure. This provides a large cushion of compressible volume inlo
which fluid can be injected at relatively high rat€ wilhout raising the pressuro above that which
would exceed th€ collapse pressur€ of th€ pr€ssure reli€f disks in the 16" casing. lf, howev6r, th€
main choke is shallow, e.g. at the 9-7ld seal assembly, then there is no such cushion. ln this
case, lhe not-to-exceed pressure will be achieved within a couple of minutes making a dynamic
kill impossible and creating the possibility to overshoot that pressure without attentive pumping
and accurate, low-latency gauges.

▼

V

The need for accurate pressure measurements was rahed in olher contexls also: For exam9e,
it was not6d that, pr€ssures above and b6low the BOP stack could be nearly the same giveqk r-
4OO psi reported accuracy. Pressure measur€menl in more places and more accurate ,.1)-
mgasuremont of pressure would help understand lhe nature ot the choke(s) provded by\i,
various BoP elements and aid in.iob design- During execution, gauge accuracy can{@l lhe
ability to deliver the as-designed pumping schedule. A-'
Even if the main chokes are deep. models indicate that the dynamic tittcann(lDluccesstutty
executed ifthe oilflow rate is 15,OOO STBpd. We did not look at cases otfrr i}an 5000 and
15OOO STBpd. Knowledge of the flow rate ls needed lo lnform Ihe pro{(glt} of not succeedlng

For the purposes ol modeling, the ramp-up to this pump rate wAsilAJmed inslantaneous. The
sugg€stion was mad€ to evaluats ths pump rate that would \fuldded assuming some ramp-up
time. Even if ramp-up to full rate is expected to take no mfA)hzn a couple of minutes, it may be
worthwhile examioing some "what ifls, as the elfect of iqdfrtig a ramp-up time will be to increase
the stabilized pump rate needed for the job.

with the dynamic well kili \\
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We touched on additional effecls
BOPs Whistthe maximum
remaining at 2600 psi,there

rise during the dynamic
suggested, but not
plans to continue

kill operation on th€ systom dowEtream of the
above the BOP stack during injection is modeled as

that as flow rates increase this pressure also will
and might afFectthe kink in the riser This possib‖ ty was

any way in our discussion. Like\,vise it was asked whether BP
riser insertion tube durlng the process,
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