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Objective: To summarize and revie\rr the third dnlling related mud loss event on the M8condo well and use the lessons learned
and corrective aclions tor fulure wells.

Background: EPT was engaged in the planning phase of Macondo conceming stress cage and also engaged when loss evenls
occurr€d. During and after lhe loss events a joint efiort was made by EPT, Macondo drillirg engineering, operations, subsurface and
I to identify the cause otthe losses, learn lrom the event, and apply the learnings as we drifi ahead. During the review ofthe near
18" shoe event I asked for and recei\r'ed permission to share Macondo information with EPT to help in the review of the loss event.
The information provided to EPT on lhe near 18" shoe event w6 daily mud reports, daily drilling reports, M{ SWACO daily stacked
sieve information. daily geological reports. daily PPFG reports, and rnud logger captured time based data on depth, rop, rpm,
torque, flow in. flo\- out, riser f,o\fl, stand pipe pressure, pump rate ard stokes-

Because of the previous weak shoe and mud loss evenls on Macondo, I decided to try a more proactive method of using EPT
expertise by sending lhem the above mentioned dala on a daily basb from the start qf the 6.5"x9.E75' interval. Mark Aherty and
Jianguo Zhang with EPT agreed thal this would allow them to be more proactive in their recommendalions.

Pre Event 14.75" x lc.s' OH 13.625" liner -After the Kick and stuck pipe event that occurred in the (14.75' x 16.5') inlerval
below the 16" casing, the wdl u/as plugged back 10 1 1 ,615' and side tracked We kicked off the cement ptug and drilled 14 75i x
16.5" hole to 13,150' IilD with 12,3 ppg mwt and raised mud weight to 12.4 ppg before POOH to run the tiner. Ran 13.625" tiner with
no mud losses, circulated with no losses, cemented losing 76 bbls.

72.25" \ 14.t' OH 11.875" liner -The mud weight was increased fio'n 12.4 ppg to 12.5 ppg vhile drilling 13.625" the liner shoe
track.  10'ofnewformat ionwasdr i l ledandLOTlo14.66ppgEMW.Raisedmudweight to l2.Sppganddr i l led12.25'x14.5 'hote
1013,554'andweight€dupto13.0ppg.Dr i l ledto13.930'andraisedmMtol3.2ppgdu6toporepressureincrease.  Dr i l led14,581'
and raised mwt to 13.3 ppg, at 14,7* ECD increased to 13.77 ppg and circulated to reduce to 13.72 ppg. Drilled lo TD for interval
at15,113'ardpumped200bbl  h ighviscosi tysweepandu€ighledupto13.4ppg. Sweepbroughlnoincreaseincut t ingsat lhe
shakeF. Ran 11.BZS liner with no losses, circulated with 79 bbls losl and some evidence of ballooning. Lost 228 bbls while
c€rnenting.

10.625' x 12.26" OH 13.625" liner -Drilled shoe track and 10' of n€*v tormation wnh 10.625" x 12.25'. LeaK off tested the fonnation
to 14.7 ppg€Mw and raised mud \€ight to 13.6 ppg. Drilled ahead and increased mud weighl lo 13.7 ppg at 15,575', 13.8 ppg at
16,075', 13.9 ppg at 16,3:11', 14.0 ppg at 16,782', and drill€d to interval TD ol 17,173' and incr€ased the mud weight to 14.1 ppg
before running 9.875' iiner. 59 bbs d mud was lost while running liner, 50 bbls circulating and 233 bbls wfrile cementing-

Event summary - lst 8.5" x 9.875" interval event: Tripped in the hole wiln a 8.5" x 9.875" crilling assembty and weighed up to
l4.3ppgbeforedr i l l ingshoetrack.  10'ofnewtormal ionwasdr i l ledto '17,183'andFlTtolS.9SppgElvtw. Or i lHto17,634'and
increasedthemudweight to l4.5ppg. Dr i l ledto17,761 MDandnotedal34bbl  loss.  Florvcheckwasunabletooblainanono\nt
and shut well in with 110 psi on choke and incrementally ballooned back to 0 psi over 6.5 hours. Pumped 184 bbl 84 ppb mixed
LCM pill and spotted at 17,761'lost41 bbls putting pill in place. Continued dritling to 17,835'and took GEO-TAP @ 17,723'with
14.15 ppg EMW- Cut the mud weighl to 14.3 ppg and pumped a 178 bbl 84 ppb mixed LCM pill. Circulated bottoms up and got 309
units of gas. Flotru checked at 17,834'and flowed back 16 bbls in one hour and well went static. Washed down {o 17,835' and
pumped 100 bbl 84 ppb mixed LCM pill. Drilled ahead trc 17,909'rvith no mud lcses noted. Total losses to this point were 233 bbls.

Event summary - znd 8.5" x 9.875" event continued drilling to 18,195'8nd took GEo-TAP at 18,089'with 12.58 ppg EMW.
Continued to drill io 18,260'where ROP dropped and a decision was made to increase the mud v/eight to 14.4 pW and POOH tor
blt and reamer- Al 9322 strokes of 14.4 ppg pumped comdete retrims were losl and annular was clGecj and 23 bbls of base oll was
placed in the Kill line. Pumped 171 bbls of 84 ppb maxed LCM with the annular closed, looking for returns on Kill line side. Relived
pressure on annulat and allowed mud to fall, pressures back up on the annular and topped off riser with 301 bbls ot base oil.
Opened the annular and the we[ was static. The calculated EMW at TD was 13.9 ppg. POOH into casing cutling mud weight on
surfuce 10 torn 14.3 to 14.0 ppg. Cbsed the annular and displace the riser to 14.0 ppg. Monitored the w€ll gr the kill line and lhe
'rell w"s static. Pumped 184 bbls of 64 ppb mixed LCM pill with annular closed moniloring for returns from the kill line. No returns
and drill pipe was slugged. Total lo$3es to this point for the 2nd interval event were 1902 bbls.
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Shipped oul of hole 10 14,937'and pumped 80 bbls of Form-a-squeeze followed by 180 bbls of Form-a-set followed by 40 bbls of
Fom-a-squeeze follov,/ed with 14 0 ppg mud at 6 bbls per minule. Dtsptaced out of drill string and squeezed pills at 0-5 bbts per
minute building pressure to 132 psi atter 78 bbls pumped. Waited 2.5 hours and bled 75 psi off and open€d kill valve and monitored
r'rell on mini lrip tank. Opened the annular and and monitored lhe well on lhe lrip tank. Decided to buiH anolher Form-a-squeeze/
Form-a-set pill while \,\aiting on 1st pill 3 more hours, opened the annular and observed losses were 12 bbls per hour. Pumped 80
bbls of the Form-a-squeeze pill into the drill pipe at 9.5 bbls per minute and had returns so decigon was mde to suspend pumping
pills and pumped lhe 80 bbl Form-a-squeeze pill around and out cutting mud weighl to 14.0 ppg. Closed annutar and disptaced
choke and kill lines to 14.0 ppg. POOH and changed out bit and reamer (Baker reamer had all cutters broken or missing and blades
YYere woin past cuter oockets).

Ramped uP to full recommended slress cage background LCM ((8 ppb Safecarb 50O, 7 ppb Safecarb 250, and 4 ppb ot G-seat+)
[420 micorn fracture width)) and TIH breaking circulation regularly, and washed and reamed. While back-reaming the flow rate
dropped from 397o to 299o, the pump pressure dropped from 2049 psi to 1924 psi, and he ECD dropped from 14.5 lo 14.4 pgg.
Moni toredontr ip lank. in i l ia l  losseswere6BPHandendedthehourat l .2BPHwithtota l  lost inonehourof3bbls.  Pumpedl72
bbls of 84 pPb mlxed LcM wlth tu[ returns. contlnued 1o wash and ream from 1E.234' to 18.260' and drllled to 18,360 loslng total of
51 bbls.

E-logged well for 5 days with well staying stalic- TIH with and cleaned out with no l6ses, POOH and could not retrieve the v/ear
bushing. POOI-i, plcked up !ool, TIH and retrleved wear bushlng. picked up and ran the 7" x 9.875" produclton caslng strlng and TIH
Wth no mud losses. Circulated and cemented with no mud losses.

The total mud losses for this interualwere 3271 bbls bbls.

Post Discussion Points:

. Weeks after the Macondo 20' hole mud loss event, BP eperts still difier€d as to the characterization of the event.

. Current BP process is to delemine the character ot the losses and apply the appropriate LCM strategy.

. The Ml SWACO "landem pilf (form-a-squeeze/Form-a-set,) when mixed conec{ly solved the problern cn the 20" open
hole mud lcs evenl even though the characterization of the loss evst was stjll unclear.

o The l\,1-l SWACO 'landem pilf also solved lhe problem in this inlerval, €ven though at the time of the application, th€
oharacterization ofthis loss e /entlvas still unclear_

r Because of these reasons and the dual nature of lhe M-l SWACO =landem pill', the M-l SWACO "tandem Fill" has been
recommended as fie iirst choice for incluced axial fractures on the Macondo relief wells.

r The other mud vendors have similar de-fluidizing and crosslink polymer pills lhat can be combined and pumped in a
"tandem pill" confi guration.

. lt is important to consiCer large pills for mud loss sihrations which cali for them.
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Stacked Sieve Data: (continued) (mud losses causf,d 4l7l201g concentration b drop)
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