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1 Plug and Abandon Procedure

1.1 Current Status

The MC252 #2 well was drilled by the Development Diriller Il (DDII) as a contingency
for the primary relief well (MC252 #3, drilled by the DDIII). The well was temporarily
abandoned in August 2010. The well never reached the reservoir section, and the
11 %-in liner was never drilled out.

e All hydrocarbon zones have been isolated by cement and proven via cement
bond logs during the drilling operation.

o The primary abandonment Plug (#1), which consists of the cemented 11 %-in
casing shoe, already has been tested with both weight (15,000 Ibs) and
pressure (2,800 psi with 13.65 ppg surface Mud Weight (MW)). This was
done prior to the temporary abandonment.

1.2 Objective

The objective is to properly secure the Macondo #2 relief well. This will be
accomplished by placing cement plugs for zonal isolation.

e Ensure adequate isolation of hydrocarbon bearing zones, per BP and Bureau
of Ocean Energy Management (BOEM) requirements.

e Continue to isolate the cased hole, per BOEM requirements, to the mud line.

— Utilize Halliburton EZSV-B as mechanical barriers in support of cement
plugs.

— Cut and recover approximately 1,600-ft of the 13 %-in casing, prior to
spotting Plug #4 and Plug #5.

— Each of the cement plugs will be weight tested to 15,000 Ibs and
pressure tested to 1,000 psi. Additionally, Plug #4 will be negatively
tested prior to displacing the well to seawater.

Note: All cement and spacer volumes and densities should be confirmed by rig-site
engineers prior to job and adjusted if necessary based on final lab tests and
modeling.
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1.3 Latch Up BOP Stack to #2 Wellhead and Test BOPs

Note:

Note:

Note:

Note:

Provide the BOEM 48 hours advance notification of 14 day scheduled BOP testing
to allow for witnessing.

Provide the BOEM 72 hours advance notification of BOP stump testing and the
initial BOP test on the seafloor to allow for witnessing per BOEM latest guidance
document (excerpt below):

Regarding BOP tests

Operators are expected to notify BOEMRE at least 72 hours prior to all BOP stump tests
and initial BOP tests on the seafloor to facilitate having a BOEMRE representative
present to witness at least one of these tests. If BOEMRE receives appropriate notice
and is unable to, or elects not to, witness at least one of the tests due to factors beyond
the operator’s control (including, for example, weather conditions and transportation
availability), the operator may proceed with the test. However, in cases in which
BOEMRE does not witness a BOP stump test or initial seafloor test, the operator must
provide the results of the test (in either electronic or paper format) to BOEMRE within 72
hours of the test.

1. Prepare to run Blow Out Preventer (BOP) stack and marine riser.

2. Prior to running the BOP stack, stump test ram type BOP to 15,000 psi and
annular type BOP to 7,000 psi on 5 7/8-in drill pipe with seawater as per
MC252 #2 Application for Permit to Drill (APD) and BOEM regulations.
Testing will include:

e ROV Intervention test
e Deadman (autoshear) test
e Emergency Disconnect System (EDS) test

3. Run BOP and marine riser.

Pressure test choke and kill line to 250 psi (low) and 10,000 psi (high) for
5 minutes. Pressure test rigid conduit and boost line to 5,000 psi for 5 minutes or
as per rig-specific guidelines.

4. Position the rig over the wellhead and latch up.

5. Perform “Low Pressure” Connector test. Close upper Blind Shear Ram
(BSR) and test connector against BSR and RTTS packer to 1,000 psi for
5 minutes.

The 13 5/8-in casing and BSRs (lower and upper) will be tested to 2,800 psi in a
later step.

6. Conduct Deadman test. Refer to Transocean’s procedures.
7. Use Remotely Operated Vehicle (ROV) to close BSR.
8. Trip in with BOP isolation test tool on 5 7/8-in pipe per Dril-Quip procedures.
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Note:

Note:

Note:

9. Land BOP test tool in wellhead and test wellhead connector to 250 psi (low)
and 6,500 psi (high) with seawater per the original MC252 #2 APD. A
successful BOP test (for all BOP tests) will be the output of the Digital BOP
Testing Criteria as stated in the APD.

The 13 5/8-in wear bushing is already in place in the wellhead (ran 5 July 2010).

10. Test annular preventers to 250 psi (low) and 5,000 psi (high) as per APD with
seawater.

Annulars may be tested to 6,500 psi to facilitate testing of all valves and lines.
11. Test all remaining equipment per approved APD requirements

BOEM casing test will be performed against BSRs after displacing well to mud and
recovering the RTTS and drillpipe.

12. POOH and lay down BOP test tool.

1.4 Latch On and Pull RTTS and Drill Pipe

Note:

Note:

Note:

The well was temporarily abandoned with a 13 5/8-in RTTS at 5,754-ft MID, with
100,000 Ibs of weight below it (bottom of tailpipe +/-9,735-ft).

1. RIH with 5 7/8-in DP and RTTS retrieval tool to approximately 5,745-ft (~10-ft
above RTTS) and displace the well to 13.65 ppg Synthetic Oil Based Mud
(SOBM).

2. Tripin Hole (TIH) to RTTS. Engage packer per Halliburton Representative.
Close annular and reduce operating pressure if required prior to unseating
packer. Notify Houston if pressure exists below packer.

Per BOEM request, Houston will consult BOEM if pressure is found below the
packer.

If pressure is noted below RTTS, a procedure will be provided to bleed the
pressure off in stages to determine whether it is trapped pressure or connected to
a source.

3. Establish circulation and circulate bottoms up through choke line prior to
pulling the RTTS. Check for flow for 15 minutes. If no flow, open annular.
Pump while POOH to just below the BOP stack to mitigate swabbing.
Check for flow for 15 minutes prior to pulling the RTTS through the stack.

4. Continue POOH with RTTS and 5 7/8-in DP.

Once RTTS is out of the hole, close BSRs and test casing and BSRs to
250 psi (low) and 2,800 psi (high) per approved APD. The test against one
set of BSRs will be held for 30 minutes (standard BOEM casing test), with a
successful test meeting the following criteria:

e For a successful casing test, the BP guidelines (GP 10-45 5¢: Working
with Pressure) must be met, and states the following: A pressure test
shall be carried out for a minimum undisturbed 30-minute monitoring
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period. An acceptable test is defined as stable or decreasing pressure
fall off less than 5 psi/minute for the final 15 minutes.

e MMS regulations (CFR30 250.423) must also be met for a successful
casing test, and states a failure as occurring if pressure declines more
than 10 percent in a 30-minute test or if there is another indication of a
leak.

Note: The test against the second set of BSRs may be held for a 5-minute straight line as
per Digital BOP testing criteria as stated in the APD.

1.5 P&A Plug #1

The primary abandonment plug, which consists of the cemented 11 7-in casing

shoe,

already has been tested with both weight (15,000 Ibs) and pressure (2,800 psi

with 13.65 ppg surface MW). This was done prior to the temporary abandonment.

This section will not require any steps unless pressure is noted below RTTS and
another plug is required on bottom. This will be addressed in an Ops Note if needed.

1.6 P&A Plug #2 - Set EZSV-B above 11 7s-in Liner Top, Place Balanced Plug

1.6.1 Set EZSV-B on Wireline at 13,400-ft MD

1.
2.

5.

Rig up the Halliburton wireline unit.

Make up a 12.0-in gauge ring with junk basket and Casing Collar Locator
(CCL). Runin the hole to approximately ten feet below the first connection
after 13,400-ft MD per Halliburton instructions. Do not exceed 13,450-ft MD
(top of liner is 13,463-ft MD). POOH and rig down the assembly.

e |[f the gauge ring cannot be run to the desired depth, POOH with wire line
and prepare to make a cleanout run with scraper assembly.

Make up a 13 5/8-in Halliburton EZSV-B, with Down-hole Power Unit (DPU)
and CCL and RIH on wireline.

Set the EZSV-B at +/-13,400-ft MD, avoiding connections, per Halliburton
procedure.

POOH with wireline and Rig Down (RD) same.

1.6.2 Place Balanced Plug #2

1.

Pick up ~500 feet of 3%-in drill pipe for cementing stinger assembly with
diverter. RIH on 5 7/8-in drillpipe with ball catcher.

Mix and pump spacer and 64 bbls (~360 ft°) of 16.4 ppg cement per
Halliburton cement procedure. Volume based upon ~40% excess to provide
a 300-ft cement plug (13,100-13,400-ft MD).
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o Rubber wiper balls will be pumped ahead of and behind cement for fluid
separation

Pull diverter 500-ft above top of cement, drop foam wiper balls and circulate
bottoms up.

POOH.

Pick Up (PU) and Run In Hole (RIH) with mill tooth bit assembly. Tag the
cement plug and weight test the plug to 15,000-Ibs for 5 minutes. POOH.

Pressure test Plug #2 to 1000 psi per BP and BOEM requirements.

e Acceptance criteria: no more than 10 percent pressure drop in
15 minutes.

1.7 Annular Squeeze (Abandonment Plug #3) — Set EZSV-B, Perforate and
Squeeze

1.7.1 Isolate 13-5/8-in x 16-in Casing Annulus

1.

RIH to +/- 6,920-ft with TCP guns and Halliburton 13 5/8-in EZSV-B retainer.

Note: The perf gun and charges will be configured to ensure the 22-in casing is not
damaged.

2. Set retainer at +/- 6,920-ft MD, and verify it is set properly per Halliburton
procedure.

3. Pressure up drill string to ~3,350 psi to fire TCP guns. Hold for one minute,
then release the pressure. This is a time-delayed firing head, so the guns will
fire in 5-7 minutes even though pressure has been released.

4. Attempt to establish injection rates.

o Maximum allowable injection pressure is 1,500 psi. This is equivalent to
2.1 ppg over the estimated overburden at the 16-in shoe. The limit is
based on the burst rating at the 16-in shoe.

Note: A minimum of 1-2 bpm injection rate is required to proceed with the cement job as
planned. If unable to establish injection at a minimum of 1-2 bpm with 1,500 psi
injection pressure, consult Houston team. An operational note may be required to
modify the squeeze volume or skip to Section 1.8

e The 16-in liner shoe is set at 11,943-ft MD. The top of cement (TOC) in
the 13 5/8-in x 16-in annulus has been logged at 12,350-ft MD. There are
no permeable zones exposed, and a Formation Integrity Test (FIT) was
conducted to a 13.66 ppg downhole equivalent, or approximately 250 psi
above hydrostatic (the combined pressure of 13.65 ppg down to
~7,000-ft, and 12.7 ppg below that). It does not appear that the test
achieved leak-off.
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5.

7.

e Modeling indicates the system will require approximately 4 bbls to
pressure up 1,000 psi

If able to inject, mix and pump spacer and a minimum of 197 bbls (~1,105 ft°)
of 16.4 ppg cement per Halliburton cementing program. 197 bbls is
calculated based on the annular space between 13 5/8-in and 16-in casing
strings from 6,920-ft down to the 16-in shoe at 11,943-ft MD, with 0%
excess.

Pump wiper balls and circulate bottoms up immediately above retainer with
13.65-ppg SMW SOBM.

POOH.

1.8 Place Balanced Plug (Stub Plug/Abandonment Plug #4) — Swap Mud,
Cut and Pull CSG, Set Balanced Plug

1.8.1 Swap Mud to 12.7 ppg SMW and Pull Wear Bushing

1.

Negative test the EZSV-B prior to reducing the mud weight. Follow the
General Negative Test Procedure (Attachment b).

e Choke line displaced with 24 bbls (1,544-ft) of 6.8 ppg base oil, with
13.65 ppg SMW in the hole, will provide ~546 psi differential (which
equates to a 12.7 ppg SMW, plus 200 psi additional differential pressure
for monitoring purposes).

e BP and Transocean engineers on site to confirm actual base oil density
and all negative test calculations prior to the job, and adjust volumes
accordingly.

RIH with ~1,600-ft of drillpipe and DrilQuip Multi-Purpose Tool (MPT) to
approximately ~50-ft above the EZSV-B. Circulate the well to 12.7 ppg SMW
(12.9 ppg Down Hole Mud Weight (DHMW)).

e Thisis in preparation of cutting the 13 5/8-in casing, which has 12.7 ppg
SMW in the annulus.

e During displacement, monitor fluid volumes in and out of the wellbore.
Ensure the correct pits are being monitored, and limit transfers between
other pits.

¢ Maintain a high level of awareness during the negative test and the
displacement. Be prepared to shut in the well if there are any indications
of flow or abnormal pressures.

After the displacement, land the MPT in the well head and engage the wear
bushing with MPT per DrilQuip representative. Retrieve same.

POOH and LD the MPT and the wear bushing.
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1.8.2 Pull Seal Assembly
1. PU ~b5 stands of 5 7/8-in drill pipe. Make up and run in the hole with the
DrilQuip MPT well head seal assembly running/retrieving tool.
2. Retrieve the seal assembly and lock ring per DrilQuip representative.
Note: If unable to retrieve the seal assembly, do not proceed with casing cutting
operations. Notify Houston to discuss plan forward.
3. Circulate one bottoms up through the choke line. Flow-check the well,
minimally 15 minutes.

e Per previous steps, the 13 5/8-in x 16-in annulus should be isolated with
cement, and as such a static well bore is expected. In the event injection
was not possible, the well may be open to a shale below the 16-in shoe.
The 16-in liner shoe is set at 11,943-ft MD. The top of cement (TOC) in
the 13 5/8-in x 16-in annulus has been logged at 12,350-ft MD. There are
no permeable zones exposed. The 16-in shoe FIT was 13.66 ppge
downhole.

4. POOH and LD MPT with seal assembly.

1.8.3 Cut and Pull Casing

1. MU and RIH with the casing cutter assembly supplied by Smith.

2. Cut the 13 5/8-in casing at approximately 6,820-ft MD, per Smith
representative instruction. Confirm the casing cut is complete.

Note: If the first cut fails, move up hole ~100-ft and attempt to cut again. If the second

attempt fails, notify Houston and POOH.

3. After a successful cut, flow-check the well, minimally 15 minutes.

4. Once the well is confirmed static, release the spear and pull up hole.

5. Re-engage the casing with the spear in the uppermost joint of 13 5/8-in
casing. Space out to minimize the exposure of non-shearables across the

BOP stack.

6. Pull out of the hole with the 13 5/8-in casing stub (approximately 1,600-ft
length).

7. Once the casing hanger reaches the floor, release the spear and stand back
the casing cutter BHA.

8. RU 13 5/8-in casing equipment.

Pull the 13 5/8-in casing joints, and lay down or rack back same.

Rev. 1 BP GoM Dirilling & Completions Confidential Work Product Page 9 of 20

2200-T2-DO-PR-4888




GoM Exploration Wells bp

SPU MC252 #2 — Macondo Relief Well
Plug & Abandon Procedure (for APM) v

1.8.4 Place Balanced Plug #4 (13 5/8-in Stub Plug), Negative Test, Displace to
Seawater

Note: If the annulus squeeze was unsuccessful, an additional plug will be added from the
top of the stub plug to the planned base of the surface plug. This will be handled
via an Ops Note. It will be set prior to unlatching the BOP stack. The added plug
will also eliminate the need for the viscous pill and the CST.

1. Make up a 5 7/8-in cementing diverter sub and ball catcher and RIH with
5 7/8-in drill pipe.
e No 3 1/2-in stinger will be used for this plug.

2. Conduct 1,000 psi positive pressure test as per BP and BOEM requirements
to verify annulus cement job.

e Acceptance criteria: no more than 10 percent pressure drop in
15 minutes.

3. Mix and pump spacer and 111 bbls (~620 ft°) of 16.4 ppg cement per
Halliburton cement program. Volume based upon 20% excess.

e Volume based upon 100-ft of 13 5/8-in stump above the EZSV-B and
200-ft inside 22-in casing above the stub.

e Rubber wiper balls will be pumped between cement and spacer to
provide separation of fluids.

4. Slowly pull out of the cement plug at 3-4 min/stand to put the end of the
diverter sub 500-ft above the top of cement.

e The planned top of P&A Plug #4 is 6,620-ft MD.
Drop 2 foam wiper balls and circulate bottoms up.
6. POOH.

7. PU and RIH with mill tooth bit assembly (12 1/4-in minimum, 18 1/8-in OD
maximum). Tag the cement plug and weight test the plug to 15,000-Ibs for
5 minutes.

8. Pressure test Plug #4 to 1,000 psi as per BP and BOEM requirements.

e Acceptance criteria: no more than 10 percent pressure drop in
15 minutes.

9. POOH to above BOP stack to conduct negative test to seawater equivalent
at b,600-ft per General Negative Test Procedure (Attachment 5).

o Choke line displaced with 74 bbls (4,720-ft) of 6.8 ppg base oil, with
12.7 ppg SMW in the hole, will provide an 8.55 ppg seawater gradient at
5,600-ft, plus 200 psi additional differential pressure for monitoring
purposes.
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e BP and Transocean engineers on site to confirm actual base oil density
and all negative test calculations prior to the job, and adjust volumes
accordingly.

10. After the base oil has been displaced out of the choke line and well
monitoring has confirmed that the well is static (both with blind rams closed
and with blind rams open), trip in to 5600-ft and displace the well to seawater
per standard Transocean procedure (a ram will be closed at all times).

e During displacement, monitor fluid volumes in and out of the wellbore.
Ensure the correct pits are being monitored, and limit transfers between
other pits.

e Maintain a high level of awareness during the negative test and the
displacement. Be prepared to shut in the well if there are any indications
of flow or abnormal pressures.

11. POOH.
12. Prepare to unlatch BOP stack and pull riser.

13. Unlatch wellhead connector and pull BOP stack to safe transit height.
Secure riser and proceed with next step on aux rotary.

1.9 P&A Plug #5 - Set Balanced Surface Plug

1.9.1 Set Abandonment Plug #5

1. RIH with Halliburton CST ball seat and diverter sub on the 5 %-in, XTM57 drill
pipe cementing string. No stinger will be required.

2. TIH to depth of 5,600-ft MD. Circulate bottoms up to the wellhead.
3. Deploy the CST to be set at approximately 5,600-ft MD.
e Insert the Halliburton CST, displacement dart and phenolic ball.
e Circulate the CST/dart/ball to the end of the work string.

e Follow Halliburton recommendation regarding displacement rate.
Maximum rate in the 5 7/8-in drill pipe with a CST is approximately
6-bbls/min.

e Slow rate to 1 ¥-bbls/min for the last 100 to 200-ft. This facilitates “soft
launching” the CST.
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Mix and pump 153 bbls (~860 t°) of 16.4 ppg cement as directed. The volume is
based upon ~300-ft of 22-in casing (20.0-in ID) with 30% excess.

e This will leave the top of cement (TOC) at approximately 5,300-ft MD, or
82 ft below the wellhead.

e Prior to displacing with seawater, pump 15 bbls of gelled seawater
behind the cement.

Displace with seawater to balance.

Slowly pull out of the cement plug at 3-4 min/stand to put the end of the diverter
sub above TOC.

Clean drillpipe by circulating seawater and a calcium carbonate/nut plug sweep
at max rate.

POOH.

PU and RIH with mill tooth bit assembly (minimum 12 1/4-in OD, maximum
18 1/8-in OD). Tag the cement plug and weight test the plug to 15,000-Ibs for
five minutes. POOH.

10. Once surface plug is confirmed, have ROV install wellhead cap.
11. Pull riser and BOP stack.
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Attachment 1:
BOEM Requirements for BOP Testing

Bureau of Ocean Energy Management (BOEM) requires a Full Function and Pressure Test of all
Blow Out Preventer (BOP) components, including choke and kill lines and valves and choke
manifold.

e Diverter Function Test

— Make sure the mud level in the riser is below the diverter vent line outlets. Close
diverter in "Normal" Divert mode on Diverter panel MMI. Time packer closure and
verify by viewing through rotary. Observe the overboard valves opening.

— Do not pump through vent/overboard lines. Open the diverter packer and close
overboard valves and verify by visual observation.

— This test will be performed weekly, rotating between the Driller's panel and the
Toolpusher's panel on the bridge, and in conjunction with BOP test and weekly
function test.

« After running isolation test tool or having used inverted test rams

— Using the 5 %-in drill pipe that will be run though the BOP stack.
— Pipe rams tested to 250 psi (low) and 6,500 psi (high).
— Upper and Lower Annular tested to 250 psi (low) and 5,000 psi (high).

» After retrieving the isolation test tool or without pipe across stack

— Test Blind Shear Ram (BSR) and casing to 250 psi (low) for 5 minutes and to the
equivalent of 2800 psi with 13.65 ppg SMW as per the approved Application for
Permit to Drill (APD) psi for 30 minutes.

— Test second BSR as per the approved APD psi for 5 minutes.

— Function casing shear rams.
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Attachment 2:
Current Wellbore Schematic
BP GoM Deepwater Exploration
Macondo Relief Well #2 - Current Status (TA)
OPERATOR: BP PARTNER: Anadarko / MOEX DATE: August 13, 2010
ELL NAME: MC252 £2 *ReD" PTD: 18,360 TVD
FIELD/ PROSPECT: AREA: OFFSHORE STATE LA RFELEV:  DD3-89 airgap WD: 5,13¢'
SURFACE LOCATION: ¥=1,200956.00  Y=10,429,297.01 PEHL:
OBJECTIVE ZONE(S}: RIG: Drilled with DD2 - 84' air gap
DRIL-QUIP $5-15 BIGBORE Il - H4 HOLE DOWNHOLE MW /
RT TO WH = 5209' (13' STICKUP) DEPTH(RKB)  WELLHEAD SYSTEM WITH 18.500" ID SIZE CASING GRADIENTS
ML@522MDTVD
28°TOC @ ML 36" 552,694 X-56 HC100D
2 TOC @ ML 36" 552,604 X-56 D-90 MT
RITS Packer ID = 33.00* (min 1D - 30.180°), Drift = 30'1. 80"
Wl Storm JET Burst = 4,083 psi: Collapse = 2,692 psi
Valve @
~5,754' MD 86 Seawater
86 |PP
5475 MD/ 5475 TVD HF 86 |FG
BML- 253 28", 218.27ppf X-52 S60 DMT
ID = 26.50", Drift = 26.25"
Burst = 2,440 psi; Collapse = 950 psi
26" X 32-1/2"
p 86 Seawater
T 87 |pP
6,620' MD/ 6,620'TVD 1 2 A BT 99 |FG
BML- 1,398' 3 22", 224.21% X-80 S-90 MT
3 D = 20.00" {min 1D = 18.7"), Drift = 18.97"
18.375" ID Adapter for 16" @ 7,073' TVD E Burst = 6,364 psi; Collapse = 3,873 psi
]
18.250" |D Adapter for 187 @ 7,682 TVD g
S 2%
=
99equiv |12 ppg P&D
97 [P
8581' MD/ 8,581' TVD 105 °F 1 11.90/ 11.95 [LOT/ PIT
BML- 3359 ! ! W 18" 1174 P-110 Hyd 511
ToC@ 8760 MD | ' ID = 16.750" (min ID = 16.625"); Drift = 16.562"
18-1/8°%22" Burst = 6,860 psi; Collapse = 2,110 psi
— Rotary Stearable
[
I |
109  |ppg SMW
107 |PP
9,902' MD/ 9,902'TVD ) | p T 1251/ 12.61 [LOT/ PIT
16" 964 P-110 Hyd 511
ID = 14.850° (min 1D =14.807), Drift = 14.750° {special)
TOC @ 8.900" MD Burst = 6,320 psi; Collapse = 2,340 psi
16-1/2°%20"
Rotary Stearable
1.6 |ppg SMW
14 PP
11,943 MD/ 11,823 TVD ‘ p 157 °F Inc 35° 1354/ 13.66 [LOT/ PIT
13-5/8" 88.2¢ Q-125 VAM TOP / SLI-II
TOC @ 12,350° MD T ID = 12.375° (min ID = 12.317"), Drift = 12.25°
Burst = 10,030 psi; Collapse = 4,800 psi
14-34"16-1/2
I Rotary Stearable
TOL @ 13463 MD
127 |ppgSMW
124 |pP
13,784' MD/ 13,329’ TVD ‘ 179°F  Inc. 35° 14.19/14.27 LOT/ PIT
! 11-7/8" 71.8¢ Q-125 Hyd 513
ID = 10.741" {min ID = 10.665"), Drift = 10.625" (special)
Burst = 10,720 psi; Collapse = 5,630 psi
TOC @ 13810' MD 12-1/4"%14-3/4"
ROTARY STEERABLE
Pressure tested and tagged
Shoe track 1365  |ppg SMW
TOC @15,544' MD 133 |PP
15,878' MD/ 15,122 TVD ‘ ‘ 0F  Inc.20° 145 |FG (est)
| |
TD12 /4" pilot hole 15965’ MD/ 15206 TVD '
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GoM Exploration Wells bp
SPU MC252 #2 — Macondo Relief Well
Plug & Abandon Procedure (for APM)
Attachment 3:
Proposed Plug & Abandon Schematic
BP GoM Deepwater Exploration
Macondo Relief Well #2 - Proposed Permanent Abandonment
OPERATOR: BP PARTNER: Anadarko / MOEX DATE: October 18, 2010
IWELL MAME: MC252 2 "RxD" PTD: 18,360' TVD
FIELD / PROSPECT:  Macondo AREA: OFFSHORE STATE LA RFELEV:  DD3- 88 air gap WD: 5,134'
SURFACE LOCATION: X=1,200,956.00 Y=10,429 227 .01 PBHL:
JOBJECTIVE ZONE(S): RIG: DD3 (Note: Drilled with DD2 - 84' air gap)
DRIL-QUIP S5-15BIGBORE Il - H4 HOLE
AT TO WH = 5208 (13’ STICKUP) DEPTH (RKB) WELLHEAD SYSTEM WITH 18.500" ID SIZE CASING PPFGMW GRADIENTS
ML @ 5222 ft MDITVD —
36" 552.60# X-56 HC100D
28" TOC @ ML 86 ppg SW 36" 552.60¢ X-56 D-90 MT
22 TOC @ ML |D =33.00" {min ID = 30.180%), Drift = 30.180"
Surface Plug: 300 ft Plug #5 JET Burst = 4,083 psi; Collapse = 2,692 psi
ooeon  bgenssss:
CST base @ ~5600 ft e It gty 86  |Seawater
A 86 |pp
36" shoe at 5475' MD/ 5475' TVD HFE 86 FG
BML= 253 28", 218.27ppt X-52 S60 DMT
1D = 26.50", Drift = 26.25"
A contingency plug will be spotied Burst = 2,440 psi; Callapse = 950 psi
from the fop of the stub plug to the
I :'Jas_:o." '.'h.e surface .J\'W\c“4 no ) 127 ppg SWW 26" X 32-1/2"
annulus squeeze is achieved
Plug £4
T0C 6,620 PR 86 [Seawater
Cut 13-58" @ -6,820' g“ 5 87 |PP
28" shoe at 6620° MD/ 6620' TVD ‘ - . 73 9.9 FG
BML= 1,398 22", 224.21# X-80 S-90 MT
EZSV w/guns @ ~6920' 10 = 20.00" {min ID = 18.97"), Drift = 18.97"
18.375" 1D Adapter for 16" @ 7,073’ TVD Sqz 13 5/8" % 16" annulus Burst = 6,364 psi; Collapse = 3,873 psi
197 bbls cmt
18.250" ID Adapter for 18" @ 7,662 TVD
2"
9.9equiv |12 ppg P&D
97 PP
22" shoe at 8581' MD/ 8581' TVD i / 105 F ¥ 11.90/ 11.95 |LOT/PIT
BML= 3,350 i | | i ] 18" 117# P-110 Hyd 511
TOC @ 8,760° MD 3 { ID=16.750" (min 1D = 16.625"); Drift = 16.562"
Bond Log .| k] 18-1/8"22" Burst = 8,860 psi; Collapse = 2,110 psi
?‘ 1 Rotary Stearable
(] espog |
b SMw | 10.9 ppg SMW
. : 107 |PP
18" shoe at 9902' MD/ 9,902' VD ‘ | 1] 12.51/12.61 |LOT/PIT
v A 16" 964 P-110 Hyd 511
| " ID = 14.850" {min 1D =14.807"), Drift = 14.750" (special)
TOC @ 9.900" MD ,_; ' Burst = 6,920 psi; Collapse = 2,340 psi
No hyarocarbons in this interval (8 16-1/2%20°
o | Rotary Stearable
g &
1.6 |ppg SMW
] | 11 |pP
16" shoe at 11943' MD/ 11,823 TVD ‘{ -',_‘ 157 F Inc. 35° 13.54/ 13.66 |LOT/PIT
N ) 13-5/8" 88.2¢ Q-125 VAM TOP / SLI-Il
TOC @ 12,.350' MD Plug #2 Liner top isolation T ID=12.3757 (min ID = 12.317), Drift = 12.25"
Bond Log 2’; L }:E ?p:-;% 300' cement Burst = 10,030 psi; Collapse = 4,800 psi
EZSV w/ plug @ ~13 400" i 14-34%16-1/2"
= = Rotary Stearable
TOL@ 13463 MD
12.7 ppg SMW
124 PP
13 5/8" shoe at 13784 MD/ 13,329' TVD ‘ 179 °F  Inc. 357 1 14,19/ 14.27 |LOT/PIT
SMwW 11-7/8" 71.8% Q-125 Hyd 513
Toc@ 13.810' MD ID=10.711" (min ID = 10.665"), Drift = 10.625" (special)
Bond Log Burst = 10,720 psi; Collapse = 5,630 psi
12-1/4"14-3/4"
ROTARY STEERABLE
Pressure and weight tested
i ,Pl-li # | shoe track with dual float\valves 1365 |ppg SMW
:}g’ﬁ-’ (R # | T0C@15544' MD 133 [P
117/8" shoe at 15878’ MD/ 15,122' TVD Nt }.:T. 200 °F Inc. 20° 145 FG (est
. /S 'll fest
TD 12 1/4" pilot hole 15,965' MD/ 15206 TVD I
Notes: Not to scale. No burst discs in any string.
Rev. 0 BP GoM Dirilling & Completions Confidential Work Product Page 16 of 20

2200-T2-DO-PR-4888




GoM Exploration Wells

MC252 #2 — Macondo Relief Well
Plug & Abandon Procedure (for APM)

bp

Attachment 4:
Schematic with BOEM Regulation References

BP GoM Deepwater Exploration

Macondo Relief Well - MC 252#2 - Proposed Permanent Abandonment

DRIL-QUIP §5-15 BIGBORE Il - H4

EZSVw/guns @ ~6920'

18.375" D Adapter for 168" @ 7,073 TVD

18.250" ID Adapter for 18" @ 7,682 TVD

16" shoe at 11943' MD/ 11,823' TVD

Plug #3: Sqz 13 5/8" x 16" annulus
197 bbls cmt
22" shoe at 8581' MD/ 8581 TVD r
BML- 3,359 N 18
TOC @ 8,760' MD Y
3
g
B
18" shoe at 8902 MD/ 9,802 TVD a1
)
TOC@ 9900 MD [
.-
x
[
B
‘!1

TOC @ 12.350° MD
Plug #2: Liner top isolation
300" cement
EZSV wi plug @ ~13,400°

TOL @ 13,463 MD

13 58" shoe at 13784’ MDY 13,320 VD |

TOC @ 13.810' MD
Plug #1: 11 7/8" casing
Pressure (2800 psi w/ 13.65 ppg)
and weight tested (15,000 |bs)
shoe track with dual float valves
TOC @ 15,544’ MD

Plug #3
{annulus
squeeze)

13.65 ppg
SMW SOEM

Plug #2

}.h'% e 'r:hl

o e T

13.65 ppg
SMW SOBM

LA LT

AL R L AT A

93 bbls, 522 ft3, 300 ft plug from 6620 to 6320 MD

DEPTH (RKB) WELLHEAD SYSTEM WITH 18.500" BOEM REGULATORY REQUIREMENTS
BT TOWH- 5200 (13 STICKUP)
"ML 5222 MD 8.6 ooa SW
28" TOC @ ML 2 PPY Plug #5 meets BOEM requirement 250.1715(a)(8) for a surface plug at least 150' long set inf
22" TOC @ ML smallest casing that extends to the mudline with the TOC no more than 150" below the
. mudiine.
Plug #5: Surface p_hjg' 300 ‘1'”9‘#5 — Constitutes 4th permanent barrier internal to casing, 3rd permanent barrier for 13 5/8"
TOC -78' BML 3'”51. :E : 't -.m‘;:l--' :', annulus, 3rd permanent barrer for the 16", and 4th for the 18" annuli.
CST base @ ~5600° MD ?:_ G * P{_l’:,L & -51‘ 117 bbls, 654 {t3, 300 ft plug from 5300' to 5600 MD. TOC 78 ft BML.
(CST: cement support tool) By ,.1' % k‘k 4 ‘wfg'
36" shoe at 5475' MD/ 5475' TVD O By Ay
BML- 2539 I
A confingency plug wi Plug #4 meets BOEM requirement 250.1715 (a)(7) - a subsea well with unsealed annulus -
fram the top of sever the casing, and ...sef a stub plug, as well as 250.1715 (a)(4)(i) for a casing stub
base of the 51 plug if | 12.7 ppg SMW where the stub end is within casing. You must set a cement plug at least 100" above and
annulus squeeze is achieved SOBM below the stub end. Additionally, it meets 250.1715(b] - You must fest the first plug below
the surface plug ...either (1) weight 15,000 [bs or (2} 1000 psi. No drap >10% over 15
minutes.
Plug #4: Stub Plug Plug #4 This plug will also be negatively tested prior to displacing to seawater.
TOC -6,620' , .t'ﬂr This plug constitutes permanent barrier #3 inside casing, #2 for the 13 58" annulus, #2 for
Cut13-5/8" @ ~6,820' 1 the 16" annulus, and #3 for the 18" annulus.
28" shoe at 6620' MD/ 6620' TVD al A
BML= 1308 -

Plug #3 meets BOEM requirement 250.1715 (a)(8) - an annular space that communicates
with open hole and extends to the mud line. Note: The unsealed annulus above top of
cement (proven via bond log) does not contain any permeable zones or hydrocarbons.

This constitutes permanent barrer #1 for the 13 5/8" annulus, and also serves as a stub
plug for the 16" liner top, per 250.1715(a)(4)i).

Mote: The 16" annulus has been cemented fo within 2’ of the 18" shoe, and has a liner top

packer (plus future plugs 4 and ) as an additional permanent barrier. The 18" annulus has

two liner top packers, plus future plugs 4 and 5 as permanent bariers.

197 bbls, 1105 ft3, fills annular space from ~6920" to 16" shoe at 11943' MD

Plug #2 meets BOEM requirements 250.1715 (a)(4)(il) for a casing stub where the stub end
Is within casing. You musf sef a cement retainer or bridge plug at least 50 fo 100" above the
stub end with at least 50' of cement on top of the retainer
This plug constitutes permanent barrier #2 (both inside casing and for the 11 7/8" annulus,
the primary barrier of which is the combination of cement and 11 7/8" liner top packer).
45 bbls, 250 ft3, 300 ft plug from ~13100 to 13400° MD. Retainer 59' above liner top.

5,

| Plug #1 consists of the cemented 11 7/8" casing, which was never drilled out during the

original drilling phase. It constitutes the primary permanent abandonment plug, and
includes dual float valves as the requisite mechanical barrier. As noted to the left, it has

BOEM requlation for temporary abandonment 250.1721(c) ...the casing string has been
cemented and has not been drilled out ..it is not necessary for the cement plug to extend
below the casing shoe into the open hole. Given that caveat, meets 250.1715(a)(2) at least
100’ of cement above the deepest shoe. Also meets 250.420(b)(3) For the final casing
string (or liner if it is your final string), you must install dual mechanical barriers in addition to

cement..these may include dual float valves...

been pressure tested and weight tested. The top of cement is 334' above the shoe, mesting]

TD 12 1/4" pilot hole 15,965 MD/ 15,204’ TVD

Note: all plugs will be both weight and pressure tested. Annulus cement fops verified
by CBL from 18" down. 28" and 22" were cemented back to mudline. All fluids left in
hole satisfy 250.1715(9) - exert a hydrostatic pressure that is greater than formation

pressures in the intervals.
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GoM Exploration Wells b

SPU MC252 #2 — Macondo Relief Well
Plug & Abandon Procedure (for APM)

3

é‘“
e

Attachment 5:
General Negative Test Procedure

Well Condition Assumptions

e Wellbore is isolated from all flow paths below wellhead by cement, retrievable plug(s),
packer(s), etc.

e \Well Site Leader, Mud Engineer, and Rig Contractor Representatives have agreed on
the riser displacement procedure.

e Blind rams are closed

Perform Negative Test

1.  The subsea engineer will open the upper inner and outer choke line valves and upper
inner and outer kill line valves.

2. Pump sufficient volume of base oil (6.8 ppg) down the choke line to establish an
equivalent wellhead pressure of 200 psi below the desired gradient - take returns up
the kill line. Close kill line valves.

Note 1: Utilize base oil to allow displacing to a seawater or lower gradient without
displacing all the way to the stack.

Note 2: Pump base oil down the choke line. If the well head seal or downhole isolation is
lost, the base oil in the choke line can be recovered / displaced with kill mud
weight by circulating a minimum volume from the kill line across the stack.

o Calculate the estimated choke shut-in pressure (choke SIP)
o0 Choke SIP = (MW-6.8)*0.052*height of base oil column
3. Bleed pressure down on the choke line in steps to 200 psi and monitor on chart.

o Document the Rig Contractor’s acceptable differential pressure from above on
the shear rams.

Note: Monitoring a closed system with pressure on the gauge will minimize any gains to
the system if the downhole isolation is lost. The pressure on the choke would
increase and an influx would still be taken; however, the gain to the system would
be restricted by the shut-in well.

4. Monitor the pressure for 15 minutes.

Note: A pressure decrease is anticipated due to temperature effects. Cooling of fluid will
cause a small volume decrease, thus a pressure drop may be realized. However,
any pressure increases should be fully evaluated for potential isolation failure.

o Monitor riser on trip tank.

0 Monitor pressure reading on HPHT sensor on BOP stack.
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GoM Exploration Wells bp

SPU MC252 #2 — Macondo Relief Well
Plug & Abandon Procedure (for APM)

5. Bleed choke to zero. Open and monitor for flow for 60 minutes.

0 Note that the pressure below the shear rams may be less than a seawater
gradient. Ensure this does not exceed acceptable limits set by the Rig
Contractor.

6. If flow observed, troubleshoot to determine if the blind shear ram is leaking.

o If flow is observed and the blind shear rams are holding, the retrievable plug,
packer, and/or the subsea wellhead seal assembly should be evaluated. Discuss
with Houston and determine forward plan regarding barrier requirements.

7. After a successful negative test, open the lower inner and outer kill line valves. The
choke is expected to see the U-tube pressure from the mud in the kill line.

8. Displace the base oil out of the choke line by pumping mud down the lower inner and
outer kill line valves and adjusting the choke to take the base oil returns from the
upper choke line valves.

9. When the base oil has been recovered monitor below the shear rams with the well
monitoring tank and monitor the riser on the trip tank for 15 minutes.

0 Ensure it is possible to visually observe the flow coming into the tank. Do not rely
on PVT sensors to determine “no flow" or “flow".

0 The tank should be observed by an experienced crew member and the pit level
monitored electronically if possible.

10. Open stack and monitor the riser volume for 15 minutes using the trip tank.
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GoM Exploration Wells

SPU MC252 #2 — Macondo Relief Well
Plug & Abandon Procedure (for APM)

bp

Attachment 6:
MASP Calculation: BP Gulf of Mexico -- MMS APD Worksheet

BF Gulf of Mexico - MM3S AFD Workshest

MASP - Frac Gradient Method
The frac pressure at the 16 Liner shoe is:
P i@ shoe =11 819" % 13.6 ppg x 0.052 = 8360 psi

A column of 0,15 psift gas yields:
P @ ML = 8360 - 0.15 x 6601 = 7370 psi
P& suf=8360 - 0.15 x 11 819" = 6590 psi

MASP - Bottorn Hole Pressure Method
The bottorn hole pressure at 13 400" TvD is:
P i@ TD = 12370" » 12 7ppg » 0.052 = 8170 psi {done at TOZ, with WY at TO)

A column of B0% gas & 40% liquid back to surface gives:
P& surf=8170- 0.6 x 12370" x 0.15 psifft
S04 x12370" % 127 ppg x 0.052 = 3790 psi

Using B0% gas and 40% liquid fram ML to surface, the mudline pressure is:
P @ ML = 3790 + 0.6 x 5,218" x 0.15 psi/ft
+ 0.4 % 5,218" x 12.7ppyg x 0.052 = 5640 psi

Note: no permeable zones and no HC will be exposed during the P&A operation. Therefore, these numbers are conservative.
4000 psi MASP would be more reasonable without 60% gas assumption
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