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Momentum Kill Pumping Operations

. R Bl MC252-1 Top Kill Procedure Q

1 Momentum Kill Pumping Operations

1.1. Objective

« Load the wellbore with 16.4-ppg Water Based Mud (hydrats inhibited for Macondo
conditions).

+ Kill the walibore.

s Prepare for cementing operations.

1.2. High Level Procedure
Note: Well conditions to dictate execution of guide procedurs below.

« Refarence "Welibore Diagnostc Injections Decision Tree™ to prepare injection pian
based on results of the Welibore Diagnostic Injections.

« Estabksh ability to inject through Upper Choke and Lower Kill linas with 16.4-ppg
Hydrate inhibited WBM (500-bbis_}

* Inject 186.4-ppg mud, at highest possible rate, with BOP pressure not to exceed that
identified in Attachment 3.

» Perform injection diagnostics with mud to determine cement pumpng procedures.

. 1.3. Well Status / Assumptions

¢ Waell is under blowout conditions. Flowing Welthead Pressure is 3,482-psi (5/23/10
21:00 hrs) below the Test Ram, and 2,800-psi {5/16/10) in the Boost Line. Maximum
Anticipated Shut-In Pressure in the BOP's 1s 8,900-psi. Welibore diagnostics testing
from prior operation will confirm the actual wellhead pressure, and should be used to
managse this section

Note:  Over the past week, BOP pressure has decraased from 3,860-psi to 2,900-psi and

Boost Line pressure has varied from 2,600-psi to 2,760-psi.

s Maximum pressure {P-max) in BOP will be based on volume of mud pumped into
the BOP stack and can be seen in Attachmenmt 3. If maximum pressure is
approached in the BOP stack, slow pumps to reman below P-max, if required shut
down all pumping operations and monitor well,

+ For this procedure snd subsequent pumping procadures into the BOP stack,
water-based mud will be venting to ses and seabed through the riser leak points.

« Assumes all surface lines have been successtully functionsd and pressure tested 1o
12,000-psi surface. Surface nitrogen pop-off valves have been tested at 11,000-psi.

e Assumes all drill pipe, subsea fines and BOP systems have been successfuily
functioned and pressure tested to 12,000-psi surface (14,100-psi at BOP's}.

« Al pop-off valve settings may be adjusted based on results from the diagnostic tests in
pravious section (Pumping vessel, ng floor, and pump tnps}. All settings will be posted
with the pumping commander prior to starting pumping operations.

« Assumes wellbore diagnostic tests have identified acceptabie injection paths through
the BOP Choke and Kill lines to continue with wellbore pumping operations.

. Rev. 2 BP GoM Driting, Completions & Interventions Confidential Work Product Page 4 of 26
2200-T2-DO-PR-4100

CONFIDENTIAL BP-HZN-2179MDL01530772

TREX 008538.0004



BP Background Information - Confidential

® ——
}2 MC252-1 Top Kill Procedure ;-

Momentum Kill Pumping Operations i

- If only one injection line-is available, evaluate the results of the diagnostics
injections and currant flow conditions from the well to determme if we should
proceed with the Momentum Kill Pumping Operations. If continuing with one
injaction ne, modify the procedure as needed to account for only ane injection
path.

» Assumes that WBM will enter the fiow path and exit the ieak points in the riser to sea.

» Assumes the source of the flow is accessible from the BOP Choke and Kill lines.

« Confirm the BOP Upper Pipe Rams are CLOSED st this time. If drili pipe stub is inside
the BOP stack. and the rams are closad, this will heip 1o prevent the inadvertent
dropping of the pipe stub when the Test Rams are opened.

» Confirm the BOP Laower Pipe Rams are CLOSED at this time. I drill pipe stub is inside
the BOP stack, and the rams are closed, this wall help 1o prevent the madvertent
dropping of the pipe stub when the Test Rams sre opened.

« Ensure several ROVs are equipped with the tools to “hot stab”™ into the BOP's for
pressure verification,

e Assumes data (visual and pressures) being received from ROVs is with 10-second
delay.

» Assumes all equipment, from the surface to the BOP, is rated to15,000-psi Working

. Pressure. Exceptions are as follows:

- Cement pumps: 10,000-psi (however units will be isolated with 15,000-psi manual
vaives)
- The ball valve on the LDIS:
o LDIS mandrel rating is 15,000-psi.
o Closed ball is rated to 15,000-ps: differential from below.
o Closed ball is rated to 12,500-psi differential from above.
- VAand VB flanges on junk shot manifold: 10,000-psi (closed vent valves inboard of

the blind flanges are 15,000-psi).
* Wellbore volumes.
- 9 7/8inx 7-in “B" annulus volume = 1,078-bbis
~ 87/84n x5 ¥%-in volume 5087fto 75674t= 107-bbis
~ 8 7/84nx 3 Yrin volume 7.567-f1to 8,367t = 48-bbis
~ '8 7/8-n casing volume (below DP} 8,367-ft to 12,4881 = 298-bbls
- 7-in casing volume 12,4884t 1o 18,36C-ft = 203-bblis
~ B ¥-in drill pipe volume (2,500-ft) 5,0674tto 7,667-ft= ‘565-bbls
- 3 ¥ein dritl pipe volume (8004) 7,587 ftto 8,367t = B-bbls
- Total system volume = 718-bbls
-~ Total system volume = 1,795-bbis
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MC252-1 Top Kill Procedure
Momentum Kill Pumping Operations :

T

= We will be pumping through two 3-4n coflex hoses in paraliel. For brief periods - less
than an hour - flow per hose will be 25-BPM. Technip advises that this rate is
acceptabie at the fnction drop levels we expect for a period of months .

» Coflexip hoses have a collapse rating of 40-psi.

¢ Maximum pressure [P-max) will be based on Attachments 1-3, and will vary
through the pumping operstions. Once pumping starts, 100% of fluid pumped will
be assumed to be going downhole and the pressure chart will be followed, as per
Attachment 3.

+ Assumes that the prior operations left the wellbore in the foliowing state:

MEG in the BOP Choke and Kill service lines

MEG in the Coflexip hoses and manifoid

16.4 ppg WBM from the surface pumps to the LDIS
LDIS Ball Valve is OPEN

Reference Tables 1 and 2 for subsea vaive status

Table 1 - “Junk Shot Manifold”™ & Subsea Valves (Beginning State)

Junk Shot Vent "A” CLOSED Junk Shot Vent “B* CLOSED

vB
V1 Upstream Bypass “A” OPEN | V5 Upstream Bypass A OPEN
V2 Upstream Junk Shat “A” CLOSED VB Upstraam Jurk Shot “B" CLOSED
V3 | Downstream Junk Shot "A™ | CLOSED | V7 | Downstream Junk Shot “B~ | CLOSED
V4 | Downstream Bypass "A" OPEN va Downstream Bypass B OPEN
PvC Pressure Valve “Choke” OPEN PVK Pressure Valve "Kili” OPEN
SvCC Vent Valve "Choke” CLOSED § SVCK Vent Valve "Kili” CLOSED

Table 2 - BOP Vaives (Beginning State)

"Choke Line Isolation Valve: | OPEN Line isolation Velve: OPEN

Outer Gas Vent Line: CLOSED
Inner Gas Vent Line: CLOSED
Quter Uppsr Choka Line: CLOSED Outer Upper Kill Lme: CLOSED
_inner Upper Choke Line. OPEN inner Upper Kill Line: OPEN
Outer Lower Choke Line: | CLOSED | Outer Lower Kifl Line: CLOSED
Inner Lower Choke Line: OPEN |  Inner Lower Kifl Line. OPEN

. Rev. 2
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Note: Verify an Open valve with gauge tool. f unable to resd or get information from
required gauges snd pressure gauge at surface is not sufficient shut down untll

proper pressure requiremants can be obtained.

1.4. Pre<Job Preparation

1. Be sure to communicate the ROV requirements and roles during SIMOPS meetings
prior to the job. See *4086 - Pumping SIMOPS” for the ROV roles and
‘responsibilities required for this operation.

2. Depending on the wellbore and reservoir parformance, the kili aperation could last for
sevaral hours or over a day. Pressure may need to be held high for a iong duration m
order for matrix injection of the fiuid to finally kil the well. BOP stack pressure will
still nead to be managed, although at lower pump rates the danger of lock-up is
much reduced.

3. Overpressure prevention is critical to prevant creating an undarground exchange.

a. Pressure decisions will be made using stack pressure, not the surface pumping
pressures.
b. Pump kickouts and pop-offs based on surface readings will not protect the
welihead and weak points from failure.
. ¢. Pressure readings will need to be constantly monitored by a competent individual
ready to shut down all engines at any approach of overpressure or any
accelerating increass in pressure,

d. During the initial high-rate pumping, visually monitor the analogue gauge on the
stack (as wisibility conditions permit) for pressurs surges with an ROV, being ready
to stop all HP pumping with a kill switch.

e. This analogue gauge provides the shortest delay 1o reading the pressure, so
provides the first indication of lockup. Resolution is not fine on this gauge, so
maonitoring of the actual pressure via the stack bottom acoustic gauge 15 also
required

4. Calibrated subsea continuous reading pressure gauges on the stack, with 24-7
access to the gauges. | required. This data s VITAL and will be used to make real-
time pumping decisions during the Momentum Kill and Cementing operations.

a. BOP gauges wili be observed via ROV acoustic relay to surface

* Acoustic gauge instailed on PTB on 519, {Gauge to ROV to surface)
» As of 5/19, attempting to install acoustic gauge on Boost Line.
b. Gooseneck gauges will be observed via ROV visual and ROV acoustic signals
¢. Riser gauge is acoustic and (if reading} should be monitored and recorded.
5. Confirm both PTC and PTK gauges are functional and transmitbng acoustically to the

Q4000 data acquistion system. Deploy ROVis) 1o visually conlirm and record that the
digital readout feature of the gauges is functional, and clearly wisible to the ROV,
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Momentum Kill Pumping Operations

6. Confum PTB gauge (below the Lower Pipe Rams) is functional snd transmitting
through the Yellow POD MUX to the Q4000 data acquisition system.

7. K real-time delivery of the gauge data is not functioning, immediately inform
the Pumping Commander. Deploy ROV(s) to visually monitor and record the PTC
and PTK gauge faces at the Coflexip goosenecks. Deploy an ROV to attempt
acquisition of the PTB gauge at the base of the BOP stack.

8. Rewview ROV videos of the plume at the BOP Riser “kink™ during the pnor wellbore
diagnostics testing. Understand the effects of the WBM discharge on the near
welibore environment. if the ROVs were unable to visually monitor the gauges,
and/or were unable to see the manifold panel, then DO NOT PROCEED. A
meeting must be held to discuss the nsks of no visibility, and identify alternate
methods for managing the pressure and valve positions.

9. The kill will be initiated at highest possible rates - approximately S50-BPM. Friction
needs to be accounted for using hydrated-inhibited 14.2-ppg WBM and 16 4-ppg
WEBM.

« Daryl Patterson (BP Fluids Engineer} provided the foliowing viscosities for fction
calculations
~ 14.2-ppg WBM:  wviscosity is 33 ¢cp

. ~ 16.4-ppg WBM:  wviscosity is 39 cp

- 16.4-ppg cement. viscosityis210to215¢p

« Mimmum volumes are as follows:
- 10,000-bbis of 14.2-ppg WBM
- 10,000-bbis of 16.4-ppg WEBM

« The pumping operation requires pumps and piping to deliver 1 to 50-bpm for the
momeantum kil and cementing operations,

10. Fluid hydrostatics at 5,035-ft TVD (Q4000 to ML) are as foliows:
a. Hydrostatic head for 8 6-ppg seawater = 2,260-pst
b. Hydrostatic head for 14.2-ppg WBM = 3,732-psi
¢ Hydrostatic head for 16.4-ppg WBM = 4,310-psi

11. Review "volume vs, pressure” information, from prior operations, to understand
compressibidity pumping volumes required to apply pressure 1o system.

12. Ensure several ROVs are equipped with the tools to "hot stab” into the BOPs for
pressure verification. Acoustc relay capability is required.

13. Hold a joint Pre-Job safety meeting and conference call with all operations teams:
Q4000, HOS Centeriine, HOS Strongline, BJ MV Biue Dolphin, HES MV StimStar I,
alt ROV vessels, Houston Operations Center, Transocean Discoverer Enterpnse, and
any other operations affected by the upcoming pumping operations.
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14. Assign an individual to track the status of all junk shot manifold valvas and record all
operations. The number of activations must be tracked 1o prepare for accumulator
recharge.

15. Ensure the Primary and Secondary pumping vessels are “hosed up” to the Q4000
'surface frac iron via the Port Forward and Port Aft “hose hangers™,

16. As of this procedure relsase, the MPSV HOS Strongline witl be staged near the BJ
MYV Bilue Doiphin, but will not be connected 10 the vessel in any manner.

17. Shouid it be necessary to transfer pumping operations to the MV Blue Dolphin, the
following is a “sample” operations procedure.

a. Begin pumping with the MV Biue Dolphin, as directed by the Pumping
Commander

b. The MPSV HOS Centerline will disconnect from the Q4000 and retreat to a
safe distance.

c. The MPSV HOS Strongline will approach to within approximately 50-ft of
the MV Blue Dolphin.

d. A B-in fluid transfer line will be pulled to the MV Blue Dolphin using the

. tugger lines on both vessels. The line will be connected to the boarding

valve, and the MPSV HOS Strongline will begin transferring fluid at
maximum rate.

Nots:  The Captsins of sli vessels have agreed that the hoss transfer, connection and fluid

transfer can occur while the Blue Dolphin is actively pumping.

18. This same procedure can be followed to repienish the MPSV HOS Centerdine. The
Captains of both HOS vessaels have agreed that the hose transfer, connection and
fiuid transfer can occur while the frac skid equipment on the MPSY Centerline s
actively pumping.

19. ESD operations during purnping will entail closing in the well via the outer outlet
valvels). Secondary ciosure points include the Choke or Kill Isclation vaives, followed
by valves V4 or VB on the “junk shot” manifoid.

20. Any transfers or switching of kill fluids between vessais may be required for
machanical or supply problems.. Specific pians will be developed in a8 JSA process
preceding the activity, and may be done in advance by the crews of the affected
vessels.

21. Consider partial BOF plugging with frac or Bnnker platelets to increase the psi drop in
the BOP, aliowing more mud to be pumped down the well.
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15. Fluids
o Kill fluids;
- 34,300-bbis of 14 2-pg WBM (hydrate inhibited for Macondo conditions) to be

loaded out as foliows:

= MV HOS Centerline 10,000-bbis
« MV HOS Strongline 10,000-bbis
+ BJ Blue Dolphin 9,000-bbis
»  StimStar Ui 6,300-bbls

- 22,700-bbls of 16.4-ppg WBM (hydrate inhibited for Macondo conditions) to be
Ioaded out as follows:

MV HOS Centerkne  10,000-bbis
MV HOS Strongline 10,000-bbls
B Blue Dolphin 1,500-bbls
StimStar 11 1,200-bbls

. & 0

Assurance document iocated on the share point under the MC252 Intervention
Response/intsrventions team/shared documsnts/pumping and iinterventions/
Fuid Assurance for Waell Kill Operations for MC252 _Rev B.

Mud recips Is as follows:

. Nots: WBM MUST ba hydrate inhibited, and documentation can be found in the Fluid

Frash Water, bbl 0.632 0.664

Caustic Soda, ppb 0.50 0.50
DUOVIS, ppb 1.50 1.25
Ethylene Glyco!, ppb 83.00 _ 74 50
Mi BAR, ppb 247.29 376.56
Nots: Mud agitation requirements for the HOS vessels are 12 rotations per minute until
pumped.
Note:  Tests on the 16.4-ppg WBM showed very Hittle settling during s 54-hour test for
frac-hoat usags.

1.6. Establish Ability to Inject Through Choke and Kill Lines
1. Configure the surface frac iron to pump downhole from the kill vessel through the
ina run with Halliburton ball droppers. Reference the frac iron valve configuration in
Attachment 4.
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Momentum Kill Pumping Operations
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2. Load Halliburton Ball Dropper with fracturing balls, as shown in ball loading plan in
Attachment 5. The ball drop leg will be isolated prior to pumping.

This is a contingency operation only and will require an approved MOC to
perform any ball dropping procedures operation

3. Notfy well relief team, all surtace vessels, and ROV operations of intention to pump
so they can watch tor changes in flow at leak observation locations during mjection
operations.

4. Reference “40686 - Pumping SIMOPS" and deploy all ROVs to operate subsea BOP,
manifold valvas, and provide visual confirmation of all hydraulically operated valves.
= Anticipated ROV job assignments (sctuals to be assigned by Document 4068).

a ROV #1 {Q4000): Monitor LDIS, bottomn of riser and Coflexip hoses between
riser and manifold.

b. ROV #2 {Q4000): Moniter manifold condition and valve positions. Monitor
Coflexip jumpers between manifold and BOP.

¢. ROV #3 {Support Boat): Operate valves on manifcld and monitor Coflexip
hoses batwesn riser and manifold.

d. ROV #4 (Support Boati: Monitor BOP condition and vaive positions. Monitor
. Coflexip jumpers between manifold and BOP.

e. ROV #5 (Support Bost): Charge Subsea accumulator if volumes, or pressures,
get law. Monitor hydraulics on skids.

f. ROV #6 (Support Boat): Monitor fluid flow from plume #1 (top of BOP stack).
g. ROV #7 (Support Boat): Morutor Plume #2 (at seabed on top hat operations).
5. Confirmn Choke and Kill iine isolation valves ara OPEN with function 37-O, observe

valves are open with ROV,

6. Confirm Quter Gas Vent valve s CLOSED with function 28-C. Confirm vaive is closed
with ROV.

7. Confirm Inner Gas Vent valve is OPEN with function 25-O. Confirm valve is apen
with ROV.

8. Confirm Outer Upper Choke vaive is CLOSED with function 92-C. Confirm valve is
closed with ROV,

9. Confirm Inner Upper Choke vaive is OPEN with function 91-O. Confirm valve is open
with ROV.

10, Confirm Outer Lower Choke valve is CLOSED with functon 96-C. Confirm vaive is
closed with ROV.

11. Confirm Inner Lower Choke vaive is QPEN with function §7-C. Confirm vaive is open
with ROV,

12. Confirm Quter Upper Kill valve is CLOSED with function 84-C. Confirm valve is
cliosed with ROV,
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MC252-1 Top Kill Procedure
Momentum Kill Pumping Operations

O

%

. Rov. 2

15.
16.
17.
18,

19.

. Confirm Inner Uppar Kill valve is QPEN with function 83-O. Confirm valve is open

with ROV,

. Confirm Quter Lower Kili valve is CLOSED with function BB-C. Confirm valve is

closed with ROV,

Confirm Inner Lower Kill valve is OPEN with function 89-0. Confirm vaive is open
with ROV,

Confirm SVC C and SVC K are CLOSED on the Goosenecks.
Confirm PV C and PV K are QPEN on the Goosenecks.

Contirm both PTC and PTK gauges are functional and transmitting acoustically to the

Q4000's or O13’'s data scquisition system.

Confirm PTB gauge {below the Lower Pipe Rams) is functiona! and transmitting
through the assigned ROV to the 04000 or OI3's data acquisition system.
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Figure 1: BOP Configuration

20 Confirm Junk Shot manifold confirm valvas V1, V4, V3 and V8 are Open.
21. Confirm Junk shot manifold confirm valves V2, V3, V6 and V7 are closed.
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Momentum Kili Pumping Operations

,. fa 22 k4. ¢ ! MC252+1 Top Kill Procedure O

Momentum Kill Fiow Path
Dual By Pass

- | Side B _
2 inlet from Riser 2* Ouliet to Siack
Figure 2: Junk Shot Manifold
. 22. Confirm the LDIS RIV vaive 1s Open.

23. Line up the pnmary pumping vessel to pump downhole (ether with the H.0.5. frac
skid package, BJ or Halliburton frac boats).

24, Confum with ail fieid Tearm Lagders that af tsams are ready to commence

Al tearns MUBT report ther vessel s comgaanion of preparatony agingtes, inchkuhng
muster grils, tue safety stand downs. ang revews of egress plans

25, Inform HOS Centerline Cementer to begin mixing cement spacers. 2 to 4-hours will
be required to mix 2 spacers and have ready 10 commence cemaenting operations as
soon as Momentum Kili is compieted.

26. Apply 500-psi surface pressure to pressurize the surface/subsea system to 500-psi
over the hydrostatic coiumn of 16.4-ppg mud. (Confirm the current pressure with
pressure gauge PTE (beiow the BOP Lower Pipe Rams).

Note: During a recent Gamma Ray survey of the BOP stack, the results were inconclusive
as to whether the BOP Rams were actually closed. As a result, Steps 27 through 33
ara subject to change based on ths resuits of the prior Diagnostics tests.

27. Open the BOP Test Rams at this time_

28, Confirm Test Rams are OPEN.

29, Confirm all pump operators are ready 1o begin the pumping operations.

Nots: A full column of 16.4-ppg provides appraximately 4,310-psi hydrostatic at the
BOPs.
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MC252-1 Top Kill Procedure
Momentum Kill Pumping Operations

30. Prepare to bring the first purmp online with the primary pumping vessel, once the
pressurs on drill pipe starts falling. Target injection of 2-bpm, with 16.4-ppg WBM, to
ansurs all lines ara clear.

31. OPEN OQuter Lower Choke vaive with function 96-0, Confirm valve is open with ROV.
32. QPEN Outer Lower Kill vaive with tunction 87-D. Contirm valve is open with ROV.
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Figure 3: BOP Configuration during kill operations [pending Diagnostic resuits)
. Rev.2  BP GoM Driling, Competons & Intarventions Confidential Work Producs  Page 15 of 25
2200-T2-DO-PR4100
CONFIDENTIAL - BP-HZN-2179MDL01530783

TREX 008538.0015



BP Background Information - Confidential

£ " " w
. AT Y MC252-1 Top Kill Procedure | Q

Momentum Kill Pumping Operations

33. Ramp up to the highest possible rate (target rate 50-BPM) within 2 1o 3-minutes. DO
NOT exceed the BOP stack pressures identified in Attachment 3.

Utilize surface~readout pressure data from PTB, and acoustic relayed pressure data
from PTC and PTK gauges. Utilize the analogue gauges, during the high-rate pumping
operations, 10 protect against “system lock-up”.

Pump 16.4-ppg WBM ({See Attachment 3 regarding volume pumped vs. BDP
pressure mit prepared by Pattilio and Miller)

Maintain BOP pressure at, or below, pressure ramp chart seen in Attachment 3.

Utilize surface-readout pressure data from FTE, and acoustic relayed pressure data
from PTC and PTK gauges.
Slow pump rate as required 1o keep BOP pressure at, or below levels seen in
Attachment 3 pump pressure schedule.
Utilize surface-readout pressure data from PTB, and acoustic relayed pressure data
from PTC and PTK gauges. Utilize the analogue gauges, during the high-rate
purnping operations, to protect against “system lock-up”.
38 Watch for the following during kil pumping:
a. Pressure and flow at riser kink - check for possible erosion at the BOP restriction.
. Watch for unfolding, or mechanical faliure of the riser. Be prepared to
quickly egress ROVs to protect from impact / crushing.
b. Be prepared to immediately shut down pumping, due to rapidly increasing
pressures when:
s The gas phasa in the wall is compressed and reverts to a liquid phase.
« The kill mud enters the 9 7/8-in x 7-n annulus.
« The mud reaches a down-hole restriction.
¢. During the kifl pumping, identity the point at which the gain i hydrostatic
prassuras begins to exceed the formation pressure and initiate fractunng.
d. I, during the kill. it becomes apparent that burst disks have failed and an
underground exchange has occurred, be prepared to pump 14.2-ppg mud into the
well for an extended pernod.

39. Once tha 16.4-ppg WBM has reached well TD, reduce the pump rate to Zo-bpm.
maintaining positive surface pressure to prevent the kill fluid from running away.

40. 1t Kill fluid {16.4-ppg mud) begins to run away (retums at BOPs stop) at any time
during the kill operations be prepared to switch to 14.2-ppg mud and pump as
required to kill well. If the switch to 14.2-ppg mud occurs inform cementng team of
the switch to 14.2-ppg mud.

2R 2
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I T b
. 1 ML ﬂmi MC252-1 Top Kiil Procedure }
| Gy RREA i Momentum Kill Pumping Operations i

Attachment 1: MC 252 System Pressure Limitations

3

THT Dem Assenity
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bp
MC252-1 Top Kill Procedure
Momentum Kill Pumping Operations _

]

Attachment 3: Maximum Mudline Pressure for Momentum Kill
{16.4-ppg mud only)

T"?"Pll_'i"?-ﬁf: Pump Schedu e Bﬁmqar}es;

Do not ear Red Zone
during kili operation

| Operste as required
in Green Zone

Mugdline Pressure

Barrels Pumped 200 400 B ——

Actual pressures muyust take 1o account gauge accuracies for above chart
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MC252-1 Top Kill Procedure
Momentum Kill Pumping Operations

Attachment 4: Supreme Rig Up lron

Mg
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MC252-1 Top Kill Procedure Gﬁp
Momentum Kilt Pumping Operations :

Attachment 5: Halliburton Ball Drop Loading Sequence

Ball Dropping and Loading Sequence
Quantty Quantity Bal Quantity Ball

Company Tube loaded Dropped Size Dropped Size
Small Drop 1 1 1 1.78
1st Drop 2 1 1 1.75
3 1 1 1.75
4 9 1 1.78§
5 1 s 1.75
6 1 1 1.75
7
8
1 150 i 1
2 150 g G.875
3 150 R 0.625
Reload Halliburion bail droppers
1 2 1 1.25 1 175
2 2 1 1.26 1 1,75
3 2 1 125 1. 1.75
. 4 2 3 125 3 175
-1 2 1 1.25 1 1.75 .
6 -2 1 1.25 1 1.75
7 3 3 125
8 3 3 125
1 150 [i] 4
2 150 24 0875
3 150 0 0.625
Reload Haliiburton Ball Droppers
1 3 3 1.75
2 3 3 1.75
3 3 3 1.75
4 3 3 1.75
5 6 6 1.25
8 6 6 1.25
7 8 6 1.25
8 6 8 1.25
1 150 0 1
2 126 96 0875
3 150 0 0.625
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MC252-1 Top Kill Procedure
Momentum Kiil Pumping Operations
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MC252-1 Top Kill Procedure
Momentum Kili Pumping Operations

=

Attachment 7: MC 252 #1 - Horizon BOP Stack Status
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. { fonké ﬁf;iixﬁm MC252-1 Top Kill Procedure th
Wi AR Momentum Kili Pumping Operations
Attachment 8 Contingency Fiber LCM Pill Formulation
Tech Note: &mmi Fiber 1L.CM Pill Formulation

s 10-bbi pill Formulation.

¢ Sbbls of 14.2-ppg Mud

e 15ppb Magma Fiber 3 sacks.
o 15-ppb Vinsea! C 3 sacks.
e 10-ppb Super sweep 2 sacks.

5-gals Hyposeal 528b 1 can.

Attachment 9: Formulation and Properties of Mud

Formulation 1 - 14 2-ppg WBM
Formulation 2 — 16.4-ppg WBM

Page 2
D Coda No. 100513F O

Lab Master No. 20101479

Elped Forausgnon 3 4
10 pbg bnne. otd 062 D584
Couste Soda. ppb 0.50 0.50
DUOVIS, ppb 1.50 1.25
Ethyiene giycol, ppbs &0 7450
1 BAR. pgb 24729 376 56
Mud Exoperes 1 2
Blud Waigh!. ppg 142 igd
Rhec Temp. F 120 0
800 rpm 5% e
300 rom 45 0
200 (pra M 55
100 rpr 25 38
B mpm 1% 25
3 pm 14 24
PV, cps 4 28
B ibss 100 2 at &2
10 Sacond Gel 12 20
10 Mgt Gl 47 74
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