From: DWH, OIM (Deepwater Horizon)

Sent: Saturday, February 13, 2010 1:50 AM

To: Johnson, Paul (Houston)

Subject: FW: Final Signed Macondo Drilling Program

Attachments: cover.pdf; Sect01_Well_Info.pdf; Sect02_Subsurface.pdf; Sect03_PreSpud.pdf;
Sect04_16_Interval_NSC_DP.pdf; Sect05_13_58_Interval. pdf; Sect06_9_78_Interval.pdf;
Sect07_Appendix.pdf

Per your request.

Rodney J. Ryan

Offshore Installation Manager (OIM)

Transocean Inc.

Deepwater Horizon

713-232-8262 or 713-232-8265 Phone

713-232-8268 Fax

HYPERLINK "mailto:oim.dwh@.deepwater.com"oim.dwh@deepwater.com

This email and any files transmitted with it from Transocean Offshore Deepwater Drilling, Inc. are confidential and
intended solely for the use of the individual or entity to whom they are addressed. If you have received this email in error

please notify the sender.

From: Sepulvado, Murry R [mailio:SepulvMR@bo.com]
Sent: Friday, February 12, 2010 5:09 PM

To: DWH, OIM (Deepwater Horizon)

Subject: FW: Final Signed Macondo Drilling Program

fyi

From: Morel, Brian P
Sent: Friday, January 29, 2010 1:45 PM

To:  Guide, John; Hafle, Mark E; Sims, David C; Cocales, Brett W; Vidrine, Don J; Lee, Earl P (Oper Svcs Diril);

Sepulvado, Murry R; Sepulvado, Ronald W: Doucet, R J

Subject: Final Signed Macondo Drilling Program

Copies are being made over the weekend, hopefully they will be ready to ship Monday. Let me know if you want to
discuss anything or need more details. | should be out prior to spud for a quick review drilling resumption meeting.

Thanks

Brian

<<cover.pdf>> <<Sect01_Well_Info.pdf>> <<Sect02_Subsurface.pdf>> <<Sect03_PreSpud.pdf>>
<<Sect04_16_Interval_NSC_DP.pdf>> <<Sect05_1 3_58_lInterval.pdf>> <<Sect06_9_78_Interval.pdf>>
<<Sect07_Appendix.pdf>>
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1 Well Information

1.1 Well Objectives

Drill and evaluate the Macondo prospect in MC 252 #1. Primary target interval
expected at ~18,400’, with the secondary target being below the primary target interval
(as prescribed in the PDDP).

If well results are positive, acquire sufficient information to plan an efficient appraisal
program. If negative, acquire information to determine reasons for failure.

Deliver drilling performance targets established in the AFE.
Successfully evaluate any commercial hydrocarbon interval discovered.

Incur (0) MMS “Incidents of Non-Compliance” while conducting operations on this
federal lease.

Our HSSE objective is Zero Incidents, no harm to people, environment or equipment.
We will accomplish this by:

» Fully implementing Transocean's Health & Safety Management System on the
Horizon

» Supervision on deck.

» Living the Horizon Safe Way Forward Plan

» Focus on: Risk Assessment, Planning, Lifting, DROPS and preventing Hand
injuries.

» Use of the THINK Planning Process and the START Observation and Monitoring
Process.

1.2 Basic Well Data

/Vell Data

Operator BP

Working Interest Partner

Anadarko, Mitsui

Well Name

0CS-G 32308, Mississippi Canyon 252 #1

Common Name

Macondo

Water Depth 4992
MSL - RT 75’ (Transocean Deepwater Horizon)
RT-ML 5067
Planned Total Depth 19,650°
Authorized Total Depth 19,650°
Authorized Cost $96.16MM
AFE number (SAP) X2-000X8
Regulatory Agency MMS — New Orleans District
APl number 608174116900
Surface Location Tolerance 50
BH Target Hard Lines 125' Radius
Rev. 0-H Page 2 of 12 Jan 2010
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X Y : :
_ocation 4 Latitude Longitude
oordina 1 rdinate
Surface (actual) 1,202,798.01 10,431,619.69 28° 44’ 17.1424"N | 88° 21'58.5024" W
Bottom Hole 1,202,803.88 10,431,617.00 28° 44’ 17.277" N 88° 21’ 57.340" W

1.3 Program Specifics

1.3.1 Casing Program

Casing Size etting MD Setting TVD
36 in. 5321 5321
28in. 68217 6217
221in, 7937 7937
18 in. 8969 8969
16 in. 12250 12250

13-5/8 in. 15300 15300
11-7/8 in. Contingency Contingency
9-7/8 in. 19,650 19,650

1.3.2 Wellhead Program

Vendor

Equipment

Dril-Quip

SS-15 ES Big Bore Il

36 in. Low Pressure Housing, Annular Outlet Spool with 6 Annular Shut-Off Valves

Two (2) Slope Indicator Supports

28 in. Supplemental Hanger

18-3/4 in. High Pressure Housing — with HD-H4, 27” 0.D. wellhead connector

18 in. and 16 in. Supplemental Adapters, Hangers, and Seal Assemblies

9-7/8 in. 2n position hanger with 1st position dummy hanger

1.3.3 Mud Program

Casing Interval Mud Type Density
28 in. SW 8.6 (surface)
221in. SW/WBM 8.6 — 12.0 ppg PAD (surface)
18 in. SOBM 10.1 ppg (surface)
16 in. SOBM 10.1 - 11.8 ppg (DH)
13-5/8 in. SOBM 11.8—13.1 ppg (surface)
9-7/8 in. or OH SOBM 13.1 — 14.6 ppg (surface)
Rev. 0-H Page 3 of 12 Jan 2010
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1.3.4 Wellbore Surveying Program

Casing Interval Survey Type Frequency

281in. MWD Every stand

22 in. MWD Every stand

18in. MWD Ever'y SOO‘ft minimum
{to be advised)

16 in. MWD Every 500.ft minimum
(to be advised)

13-5/8 in. MWD Every 500.ft minimum
(to be advised)

9-7/8 in. or OH MWD Every 500 ft minimum
(to be advised)

Note: Survey frequency may be increased if inclination becomes problematic.

1.3.5 Open Hole Wireline Logging Program

All wireline logs are optional runs. Please refer to the PDDP for logging decision

guidelines.

1.3.6 Mud Logging

Mud logging (recording drilling parameters) will begin at the mud line. (For the full
sampling and shipping requirements, see the PDDP.) Sample collection will begin
after 22 in. casing is set and riser is run.

1.3.7 Coring Program

No cores are planned.

Rev. 0-H
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1.4 MMS Notes

The Macondo Exploration Plan was approved by the MMS on April 6, 2009 with the
following comments:

o Exercise caution while drilling due to indications of shallow gas and possible water
flow.

* Hydrogen sulfide (H2S) classification, the area in which the proposed drilling
operations are to be conducted is hereby classified, in accordance with 30 CFR
250.490(c), as "H2S absent."

A revised APD was approved January 14, 2010 with following cautions/comments:

* All conditions/cautions of approval for the original APD remain in effect.

The original Macondo APD was submitted on May12, 2009 and approved May 26, 2009.
Exercise caution while drilling due to indications of shallow gas and possible water flow.

The APD was approved with the following cautions / conditions:

s Please use caution while drilling because of possible shallow gas at 4370 feet to 4820
feet (BML).

» Please use caution while drilling because of a moderate potential shallow water flow
at1832 feet to 1944 feet, 3200 feet to 3367 feet 3760 feet to 3960 feet and 437~ feet to
4800 feet BML.

e Please be reminded that an APM should be submitted with a final surveyed surface
location plat (in NAD 83), KB, and water depth as soon as they are determined.

o |f the water depth is greater than 800 meters (2,624 feet) and you plan to leave the
wellhead on the seafloor after plugging and abandoning of this well, you are required
to obtain MMS approval as soon as possible and no later than 5 work days prior to the
start of plugging operations for the well so that MMS will have time to get concurrence
from the Navy. Your request should contain the following information: Lat. and Long.
coordinates, water depth, wellhead height, completion guide base height, and aerial
extent. If the water depth is greater than 1,666 meters (5000 feet), then concurrence
from the Navy is not required. The approval of waiver to leave a wellhead on the sea
floor in water depth less than 800 meters (2,624 feet) will be limited fo request that
pose a mechanical problem or a safety concern, such as diver safety when excavating
around the wellhead on the seafloor. The waiver must be approved by the District
Manager and concurrence from the Navy must be obtained.

Note: For any clarification requirements, contact Scherie Douglas at 281-366-6843.

Please read and post the APD in the WSL office, as it is the governing document for these
well operations and any deviation from the printed details will need to be approved by the
MMS before continuing operations.

Rev. 0-H Page 5 of 12 Jan 2010
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1.5 Location Map
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1.6 Location Plat

Lalffude  268°44°18.128°'N Proposed Well Locafion

Longitude 88°21°57.362°W MC252 OCS-G32306

Well No, 1-8T00 8PO0
K= 1,202,803.8801 umszoe 16 nam
Y= 10.437,617.00f NAD27 - U5 Savey oot
Latitude 2848 17.277'N juwer
Longhude 88°21'57.340°W
MD = 20,2001
Water depth = 4992t

MC252
BPE&P Inc
OCS-G32306

654300

1036. 12

Sicrfe of Loulsiona Mississionl Canyon Block 252,
‘Confidential Information”

B EXPLORATION AND PRODUCTION

Proposed Well Location OCS-G32306 MC 252 Ne. 1 ST00BP00 |
Missssipi Canyon Area (OPDFNHIG 10)Block 262 Offshore Federal Louliana |

L

Digital Copy 1, Briori D, Autio, hersby cerfify that the
Signed & sedled onginat on fie proposed surface location of BP EXPL & PROD.
Bron D, At Sate: 8 Mow 5000 OCS-GRZ306 MC 252 No. 1 5TOUBPO0 s 08 follows:
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1.7 Drilling Summary
Prospect Overview

Macondo is a moderate depth Miocene prospect in the Mississippi Canyon area. The
prospect is located entirely outside of any salt body. It is located approximately 24 miles
north of BP’s Isabela discovery which was drilled in MC 562 during 2006. The primary
target for the Macondo prospect is the M56, which was the same as Isabela. The target
depth for Macondo is approximately 18,400'. The well will be drilled to a TD of 19,650’ to
test the older Miocene section below the targeted M56. Seismic data quality over this
prospect is very good since there is no salt involved. The well will be drilled as a vertical
hole from the “A” location as permitted in the approved Exploration Plan for MC 252.

Drilling Plan Summary

Previous sections completed. A clean-out run will be done with the drilling BHA and 18-
1/8” bit (minus the geo-pilot and 16-1/2” bit).

A 16-1/2” x 20” hole will be drilled with SOBM to a deep as possible (permitted to 12,500’).
There is a very low chance of depleted sands in this interval and the standard 7/7/7
exploration formula will be applied with a preventive high concentration LCM pill ready if
the depleted sand is encountered. A detailed plan will be in place to deal with the
depleted plans if encountered and will be supplied to the rig separately prior to drilling this
hole section. At section TD, a 16.0 - 16.5 ppg pad mud will be spotted in the rathole prior
to POOH for 16” casing. After POOH, the 16" casing will be run and cemented in place
with Halliburton Class H lead and tail slurries. A Leak-off Test (LOT) will be performed
after drilling out. The estimated fracture gradient is ~13.6 ppg EMW. This setting depth
should give sufficient fracture gradient to achieve the 13-5/8" casing point at 15,300’
md/tvd.

A 14-3/4” x 16-1/2” hole will be drilled with SOBM to 15,300’ md/tvd. At section TD, the
rathole will be filled with 16.0 - 16.5 ppg pad mud prior to POOH for 13-5/8” liner. After
POOH, the 13-5/8” liner will be run and cemented in place with Halliburton Class H lead
and tail slurries. A Leak-off Test (LOT) will be performed after drilling out. The estimated
fracture gradient is ~14.7 ppg EMW. This setting depth should give sufficient fracture
gradient to achieve drilling to the TD of 19,650’ md/tvd.

A 12-1/4” hole will be drilled to 19,650’ md/tvd. The need for wireline evaluation of this
interval will be determined by real time LWD data. A decision on the way forward will be
made following evaluation of the open hole interval. The well will have either production
casing run if exploration is successful, if not it will either P&A’d or temporarily abandoned.
Once the final evaluation program is complete, a decision will be made as to whether to
sidetrack, run production casing string, TA, or PA the well.

Rev. 0-H Page 8 of 12 Jan 2010
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1.8 Wellbore Schematic
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1.9 Days vs Depth Curve

Macondo - MC 252 #1 - Offset Wells

Days vs Depth
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1.10 Cost vs Depth Curve

Macondo - MC 252 #1

Cost vs Depth
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1.11 Mud Program

MC 252 #1 - Macondo Prospect
4000 — - - - - 77‘ - ‘

|

5000 - Mud Line = 5067° MD

6000 |

7000

8000 |

9000 | i RS ST 3
- kS - -
! E b 11.4 "
10000 . ot
i R HESAN
[ TEo i
11000 | b :

12000 | S

13000 | .

[ A N
i U .
14000 | SN |

15000 | -
I " 131 s
: 13-5/8 \ﬁ. & g 138
L e 3
16000 | -
17000 | —
i “ 3
18000 | :
[ M5 \\<\ *
- “ %
19000 | O
i Yo
i \ A ¥
20000 | .

TD A" @144

TVD (ft)

21000 |

8 9 10 11 12 13 14 15 16
Downhole Mud Weight (ppg)

------ PP + 0.2 -----.FG-0.3 A Casing Point - PP = @ = Planned MW PP FG

Rev. 0-H Page 12 of 12 Jan 2010

CONFIDENTIAL TRN-MDL-01461794



GoM Exploration Wells W acondo

MC 252 #1 — Macondo Prospect ‘
Subsurface Information

Table of Contents

2 SUBSURFACE INFORMATION .....cocuiiiiiieerreeiremerrmsrsmsssrmsssrmssssmsssrsnsssnssssensssenns 2
2.1 ProSpect SUMMAIY .....eeeiiiiiiiiecesssssssssssssssesssssmssssmssrses s essssssssssssmsssnmmmmssmmsssnsssnnssensssnns 2
2.2 oL P Lo TN I o L= 3
2.3 Top Hole Formation FOorecast .........cciccriimrececeissninsecssssmnssmsmssssssnnsssssssssmnsssssssesssnnsssssnnnns 4
24 Stratigraphic Section ... 5
2.5 B 17 T (o0 o T =Y o5 { o U 6
2.6 POre PreSSUre CUINVe. ..o ecceceeeisssssssssssse s s snsmmnmmsmssssssssssesssenssnsnsmsnmmnmnsmsssssssssnessesnsnnnnnn 7
2.7 [ 1T =Y o2 (oY g = N o - T S 8
2.8 Estimated Temperature Plot ...........ec s rr e er e e e s s r s ee e ne e 9
Rev. 0.H Page 1 of 9 Jan 2010

CONFIDENTIAL TRN-MDL-01461795



GoM Exploration Wells o oo g

bp
MC 252 #1 — Macondo Prospect ' .

Subsurface Information

2 Subsurface Information

2.1 Prospect Summary

The Macondo project is proposed to test an extra salt amplitude prospect in northeastern
Mississippi Canyon protraction area. The Macondo prospect is located in Block 252 where
BP is Operator and currently has a WI=100%. (It is expected to have a partner prior to
spud, or shortly thereafter)

The primary target is an amalgamated low relief channel-levee system of Middle Miocene
age (M56). The channel system tracks from the NW to the SE both perpendicular to the
strike and over an elongated Mesozoic ridge. The expected facies are low relief channel-
levee deposits with adequate vertical and lateral connectivity. The trapping elements are
a combination of dip and stratigraphic.

Two zones of interest have been identified along with the primary target. The first zone is
a channel-levee complex at Rigel field, M87 in age and producing biogenic gas. Seismic
evidence shows that the lateral extent of this channel does not reach the Macondo
wellbore. The Macondo well will penetrate the M87 horizon updip of the Rigel field
possibly encountering thin bedded reservoir charged with hydrocarbons.

The second zone of interest is the Miocene section below the M56 primary target. The
current geologic model predicts the absence of any lower Miocene reservoairs with NW to
SE trending channel complexes mapped west of the Macondo prospect. However, there
is the chance of channel-levee overbank deposits thinning up and over the Macondo 4-

way.
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2.2 Formation Tops

- List of Significant Markers Anticipated

' Name Subsea Depth ' Top MD

- Reticulofenestra pseudoumbilicus; 7060 7060

. Globorotalia margaritae ‘

- Catinaster mexicanus 9100 9100

- Catinaster coalitus 13145 13145

. Discoaster kugleri; Globorotalia fohsi 14153 14153

. robusla

- Cyclicargolithus floridanus 17481 17481

- Globorotalia peripheroronda — M56 18400 18400

- Sphenolithus heteromorphus 19120 119120

- Discoaster petaliformis 19594 1 19594
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2.3 Top Hole Formation Forecast
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2.4 Stratigraphic Section
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Subsurface Information

2.5 Seismic Cross Section

Gemini Rigel: MC_252, MC_296
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2.6 Pore Pressure Curve

Macondo MC_252-1-A Pressure Forecast: REV4,1/7110
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2.7 Directional Plan

i

L,40p

1440 danuary O i1 Wayne Dourvile

sifaie Lotatiioy :

Easting Latitid Lani
1zZainiass 2ET A TE Noger

Y@

el @0 00.0OR(RKEY W Fo 400200

Tl LN

& LW - Dleg TFac Vi

2 esh

iR
.

s 000
GO0t 1965000

8w
Ciny
T
g
T

B &
A
e Hoor
o §
L
e F
8E

tol
o
£
B

4060

A5G-

O —ta

Mud Line

Narme

: Chle G Sivnebih 3
0 1700 120280588 200,007

ME6

=303

MAD: 1927 (M

ADCON CORUSS

=

iof Magnetic Cesction 1o iof Direction: Subtact 1575

£l

Fome 16N

TG RS

T Jael

36" -—- 445

DE00

(S

G560~

FOUg

h
28" - - 40

Ta0

BOGD

22" fJ

18"~wﬁl~$

pih (
g

B
8
|

PP
[
o &
2 B

True Vertical Dg
g
B
1

13650 —

14050

14560 —

505D

158652

i
13582440

TBOED -~

TB5H0

PTG —

17550~

MEB

20050

IS —

28T

|
e A

@

TO at 19850.00

T

A B LA L L

[ [T
-3008-2500-2000-160-1000 500 0 500 1000 1500 2000 2800

Yertical Section at 0.0007 (2000 ftin)

BO0 ~&50 ~F0 -0 G 150 300 450

Waest(-FEast{+} (300 ft/in}

i T L 455

WMES

95% conf.

v N I

iy 00g} (R IupoNA-ynog

NMississipp Canyon 252 (Macando)
21
e

CASINGQETAILS

D
H33500
AL 00
00109
#8503
1250000

1530000
B R

HALLIBLIRTOM ¥

Rev. 0.H

CONFIDENTIAL

Page 8 of 9

Jan 2010

TRN-MDL-01461802



TRN-MDL-01461803

Jan 2010

Page 9 of 9

oL
=
=
o7
- o
Iy}
o
o
S
I32)
)
(4] o
v 3 =
— ) c
® oo n
= ok £
=]
c of ® T o !
O T X > L g i
O [T ~
= §<« o 2 =
© Wm £ . R
. © (7} - i
o = 8 — s RS
— 0 1
Q I © o m. o ;
X ..n o @ A_k|u L
w 33 8 v et
0 - [3:] it it ikt ita e
M 2b o M \_\,\_\_\\\
o 5 u — ! T -
o N0 o 4RI R BRSNS RN
o | @ g
=]
©
P
[}]
= T L EESE SeN SISHINIE (E 7 AETE At KR O] FEESS RN EIE IR EEL SO SN R
£ o
—m Lo
©
o | opgteedo bbb b b b e e b
o]
© [REEEE SRHTEEE B R B S CE o R L L L L IRl LR ERE R R EECE R IEEEE R SEEEE IEREE TEEEE RN EEEERTEES
m-A .. -m o 1 i} L 1 L 1 L 1
* hrd o =] o o o o o
. (/)] o =] o =3 [=) [=]
w B 3 3 B 3 s
~ ~ I3 ~ 132 [3e)
© (14) sSAAL ydag
N

Rev. 0.H

CONFIDENTIAL



GoM Exploration Wells

bp
MC 252 #1 — Macondo Prospect

Pre-Spud Activities

M acondo
M2 52 %)

Table of Contents

3 PRE-SPUD ACTIVITIES .....citciieeiieeiirmiremirsmessre s sms s ssasssms s semsssensssansssensssensssennnss 2
3.1 11 0o o 1 [ 1 oY 2
3.2 Pre-Spud MeetingS...iic i nsss s smssssssssssssnnsns s s s s s smsssssssssssss s sns s nns snnssnnns 2
3.3 X 4 aY o TN = o N 2
Rev. 0.H Page 1 of 2 Jan 2010
CONFIDENTIAL TRN-MDL-01461804



GoM Exploration Wells W acondo

bp
MC 252 #1 — Macondo Prospect ‘ -

Pre-Spud Activities

3 Pre-Spud Activities

urtface Location
Latitude: 28° 44’ 17.1424" N Longitude ‘ 88° 21 58,5024 W

3.1 Mobilization

e Confirm that BP regulatory department (Scherie Douglas, 281-366-6843) has notified
all proper authorities (i.e. MMS, Coast Guard, Naval Air Station-Air Operations, etc.)
at least 48 hours prior to reaching new location.

3.2 Pre-Spud Meetings

A crew engagement meetings will be conducted prior to spud, at the rig site. The agenda
will include safety status and goals, and presentation of the project plan.

Prior to drilling each hole section a review will be conducted with the well site leadership
and office personnel to ensure all questions / concerns are addressed prior to
undertaking the required work.

3.3 Action ltems
* Required mud should be prepared and at location prior to latching up, with a
displacement plan in place (~5500 bbls).

e Ensure 16-1/2” x 20" BHA components are on the rig, and prepared to RIH as
efficiently as possibly.

o Ensure a plan to displace wellbore back to SOBM from seawater is prepared and
reviewed.

e Stump test the stack per APD on 5-1/2” and 6-5/8”.
o Test the surface subsea on 6-5/8” drill pipe only (per updated APD)

o Ensure enough 6-5/8” drill pipe to TD well at 20,000’ TVD is available. At least 5500’
of this should be 40 ppf S-135 or higher grade.

o Ensure all contingency LCM products are on the rig prior to starting this hole section.
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16" Drilling Liner Interval

Table of Contents

8 16" LINER INTERVAL ... s s s sssss s s s s s s s s s nms s ssss s s s s nnnns 2
8.1 LT e s LT T o 2
8.2 L0 4 =T o L 2
8.3 Lo T =T g 2
8.4 General Drilling Operations Procedure.........ccccccrememmmemmrnnrermssssssssssssmmssssmssssmsssseesesens 3
Figure 1: 16" Liner OH Section: Drill STring — MOP .........c.ooooiiieii et 6
Figure 2: Clean-out BHA SCREMALIGC .........covieeceeei ettt e e e e e s rana s 7
Figure 3: Drilling BHA SCREMALIC................cco oottt et et et e e e e e e e e e e e e s e s e s e s es e s s e nenene e 8
8.5 16" Casing and Cementing OperationS.....cccciurmrersemsmssmsssssmsssmsrnnmnssrsnsssssssssssssmsmn 9
8.5.1 Casing and Cementing Preparation .................ccccoii it 9
8.5.2  Casing ProCeaUre. ...........cooiuiiiiiii et 10
8.5.3  CemENING 16" LIN@I......ooociiiieiiie ettt s 12
N - T 0] 3 = 15
Aftachment 1: 16" LiN€r DI@Qram ...........couiv oo icieeieie ettt e e e e s e san e e e s en e e e e e e sraneeas 16
Attachment 2: 16" Liner with 6-5/8 in.: Landing String — MOP ... 17
te
Item Comment
Cleanout Bit 18-1/8" Hughes Rock Bit
Bits 16-1/2" HC507Z (primary)
Underreamers Hughes GuagePro XPR (20")
BHA RSS, MWD, PWD, LWD, DDS, GR, Res
Special Equipment 16" support plate (800 kips), Bore protector (wear sleeve w/ bit sub), 16" Casing
Hanger and Seal Assembly running tool, burst disks (3), 16" casing swedge with XO
to TIW (liner length > water depth), (2) ATC Diverter Subs, mud surge tool,
BlackHawk Automated cement head, dual plugs in backup 16” hanger (contingency)
Drillstring 6-5/8" 32 ppf FH
Mud system SOBM, Drillout MW = 10.6 ppg (surface). Projected MW at end of interval is 11.7 ppg
(downhole).
Weight up system to 11.4 ppg (downhole) prior to drilling past 10,000 TVD.
Casing 16", 96 ppf, P-110, 0.575" wall, Hyd 511 connections
Cementing Displacement Inner string (if well control use backup joint which will be set-up with dual plugs).
Landing string 6-5/8" 40 ppf S-135 FH
Cementing 16.2 ppyg Halliburton Class H cement (see detailed cement program)
Anticipated LOT at drill out
(start of 16" interval / 18” shoe) 12.0ppg EMWLOT
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8 16" Liner Interval
8.1 Introduction

The objective of this interval is to push the 16” liner set at 12,250 ft MD / TVD and obtain
an adequate LOT to allow drilling to the 13-5/8” casing point. The section is permitted to
12,500, but due to the shallow setting depth of the 18” casing, this depth won’t be
achievable unless a higher than expected LOT is achieved. Extending the casing point in
this section as deep as possible is critical in reducing the chances of requiring an
expandable liner deeper in the well.

At approximately 10,250’ TVD, there exists a potential sand which is pressured and has
been seen in other wellbores (expected to be water bearing). Below this at 10,750 TVD,
there exists another sand, which has been produced from in the same block and could
potentially be depleted, but forecasts have it still being pressured between 11.1 — 11.4 psi
due to faulting. Background LCM will be applied to the system to help should any of these
sands be depleted (plug pore throats, strengthen the weakened formations) and drill to
section TD.

8.2 Objectives

o Achieve sufficient LOT for drilling to next planned casing point (13.6 ppg).

o Push 16" casing as deep as possible in order to reach 13-5/8” casing point and
decrease chances of needing 11-7/8” liner.

e Cement 16” casing per design to achieve a 13.6 ppg LOT without remedial
operations.

e Minimize mud losses / wellcontrol events.

8.3 Concerns

Concern / Hazard | Mitigation of Concern / Hazard
Pore Pressures and Utilize BP GoM procedures during 18" LOT to ensure accurate measurement.

Fracture Gradients Wellsite geologists to monitor pore pressure trends to ensure proper analysis of wellsite pore
pressures. Wellsite leaders, tool pushers, drillers, and crew are responsible for monitoring
drilling trends and will have an active role in ECD management.

Wellsite leaders must ensure that personnel become familiar with wellbore pressure/ECD
management guidelines.

Massive Lost As there is potential for a depleted sand starting at 10,750’ TVD and continuing until 11,000°
Circulation TVD a high concentration LCM pill should be made prior to drilling out (84 ppb / 100 - 200
bbls). A LCM decision tree is supplied for review in the appendix. The standard 7/7/7
exploration background LCM formulation should be applied throughout the interval.

Running 16" liner Allamon diverter system should be in place to minimize surge pressures. Also, have a mud
surge return tool available to minimize mud losses on floor while running casing due to tight
tolerance through stack / wellhead.

Vibration issues Monitor BHA vibration. Utilize all prior lessons learned on 18" shoe track and salt drilling.
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Concern / Hazard | Mitigation of Concern / Hazard

Vary drilling parameters (WOB, RPM, etc) to minimize downhole and/or surface vibrations. If
unable to mitigate vibrations discuss alternatives with Houston Team.

Stuck Liner Off Bottom | A contingency plan will be in place should the liner get stuck off bottom. This will be

supplied to the rig prior to drilling this section

Offset Well Problems Kick, losses, drag / swabbing, and stuck pipe have all been encountered on offset wells.

Some of these wells were drilled with WB mud, which may have exacerbated these issues.

Profiles

Tight Clearance Note following minimum IDs:

o 18-3/4" HP housing — 18.510"

« 16" casing Hanger - 18.375" (OD)
« 18" casing Hanger — 16.553" (OD)
o 18" Seal Assembly — 17.592" (OD)

Slowly run 16" casing to minimize surge pressures

8.4 General Drilling Operations Procedure

1.

© N o o

9.

Ensure BOP has been tested (per compliance with approved APD).
e |nitiate well control and emergency disconnect drills.
e Ensure all personnel are in compliance with MMS Sub Part “O”.

Ensure 18” liner and blind shear rams have been tested (per APD requirements).

Record pressure with volume pumped. This data will be compared with planned
18” shoe LOT.

PU and RIH with clean-out BHA.

* Run a retrievable wear sleeve in the BHA.

e 18-1/8" Rock bit (no Geo-pilot)

» Offline - rack back Geo-pilot with 16-1/2" PDC bit for the drilling BHA.

Slow tripping speed and use care when running through the wellhead and
supplemental adapter with the rock bit.

Tag up 200’ cement plug at ~5866’ TVD.

Drill and ream the plug while displacing to 10.6 ppg SOBM.

Pump weighted/viscous sweeps to help clean the wellbore of cement chunks
TOH and rack back the clean-out BHA.

Pick up the Geo-pilot and bit, followed by the drilling BHA.

10. TIH to the shoe track
11. Drill shoe track.

o Ream shoe joints to remove cement sheath (especially shoe and float collar)
e As shoe track is being drilled increase mud weight to 10.6 ppg (surface).

12. Clean out rat hole and drill 10' of hew hole.
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e (Circulate cuttings above the stack.

e Close annular or pipe ram.
o Perform LOT per standard GoM LOT procedure (anticipated LOT = 12.0 ppg)
e [fLOT is good prepare to drill ahead

Notes:

Prior to LOT, obtain ESD value with MWD. If unable to get ESD value after two

attempts, continue LOT. After LOT, make one attempt to get ESD value.

Shape of LOT curve rather than an actual value will dictate whether a squeeze

job is required.

If surface mud weight is < 0.5 ppg of surface LOT, MMS approval is required.

13. Drill ahead mud weight to be determined by LOT at 18” shoe:

e Mud weight should be increased to 11.4 - 11.5 ppg (DHE) prior to drilling past
10,000’ TVD. This should be done while drilling ahead.

e Estimated mud weight at TD will be 11.8 ppg (DHE), but weight shouldn’t be
raised above 11.5 ppg downhole until the potentially depleted sands are drilled
unless required by pore pressure.

14. Drop 1-3/4 in. ball to activate reamer and confirm arms are open with over-pull
against casing shoe.

15. Control drill 16-1/2" x 20" interval using following parameters.

Parameter | Guidelines

ROP Limit to rate for adequate hole cleaning (as determined by WS Leader and Mud Engineer).

WOB 10-65 kips (limited by Vibration, Bit / BHA performance, and Wellbore Inclination)

RPM 120-160 is planned range. Optimize for ROP, vibration limits, and directional considerations.

ECD/PWD | Maintain ECD / PWD of at least 0.5 ppg < LOT value. (Remember to include any mud
compressibility in LOT number.) Based on actual hole conditions, the ECD readings may be
adjusted closer to LOT in order to push the casing point deeper. Before doing so discussions
should be had with the Houston based team, and MMS approval granted.

Close coordination between BP wellsite leaders, drilling crew, and LWD Engineers will be
required on ECD management to achieve maximum performance. Roles and responsibilities
of all involved parties should be discussed in hole interval planning meeting.

Pump Rates | 800-1200 gpm is planned range. Optimize for ROP, hole cleaning, and ECD limits.

Vibration Monitor vibration indicators to maintain in acceptable range.

Hole Limit hole deviation to under 3°. Rotary steerable tools will be in the hole and dog legs should

Deviation be kept under 1°/100.

Section TD 16" liner point is permitted to 12,500’ ft MD / TVD. Because of the shallow setting depth on the
18" a max of 12,250' seems more probable for this interval. The objective of this interval is to
isolate pressured/depleted sands and achieve required LOT to reach 13-5/8” TD. Pushing
casing point as deep as possible should be considered, based on hole conditions, MW, and
ECD’s.

Prior to drilling more than 100" TVD deeper than the permitted hole section TD (12,500’),
MMS approval is required.
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16. As this is a vertical wellbore with sufficient pumps, sweeps should not be required.
Only pump weighted / viscous sweeps if PWD/wellbore indicates hole cleaning
issues.

Prior to drilling potentially depleted sands, ensure:
o 100 =200 bbl / 84 ppb LCM pill has been built (per the mud program)
o. Decision tree has been reviewed and steps are clear to all parties.

o BP & Transocean leadership should be present in the drillers shack to
ensure these actions are followed while drilling this interval.

o Use salt exit strategy to drill sands from ~10,200° - 11,000’.

Caution:

17. At interval TD, pump a 100 bbl weighted / viscous sweep and circulate hole clean
with a minimum of 1-1/2 capacity. Adjust TD for casing tally, as needed.

¢ Rat hole = ~10-15’ above the pilot hole (~110-~115’ total)

18. Circulate and condition, as required, to clean hole and lower yield point for running
casing (lower YP to ~15 or as hole conditions dictate and keep gels flat).

19. Prior to POOH, spot a 16.5 ppg weighted SOBM pill in rathole.

20. If hole conditions warrant, make a short trip to determine hole conditions and
reduce potential of sticking 16” liner.

21. POOH into 18” shoe, ensuring cement sheath has been removed. If drag is
observed in 18" shoe, wash and ream cement sheath until drag is gone. Attention
should be paid, as reamer will still be activated with flow.

22. Continue POOH to place bit in 16” profile area, wash 16” wellhead profile area.
Continue to POOH, recovering wear sleeve and prepare to run casing.
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Figure 1: 16" Liner OH Section: Drill String — MOP

16" LINER OH SECTION

8.625
5.62b
32.67
37.71

< f<: bc #1D
= p‘am Length = be #2 Length
[“]spiraled o spirated {4} i o =pirated () [_|Spiraled

=
Total length of BE
e 0 Tsfa.'.deet..'

962,694

INOTE: The air weight of spiraled hevi-wate drill pipe is calculated as 96% of non-spiraled HWDP.
Assumes lowest planned MW of 11.5 ppg
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Figure 2: Clean-out BHA Schematic
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BHA Schematic
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BFF
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16.587 a7 18 1/8" Rock Bit 20 % 8 58 HWDP Box 7-58° Heg
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Figure 3: Drilling BHA Schematic
Soerim\y-SUin -
i
SEILLING SEERVICES !
N Box 688" FH ) Box 788" Reg
BHA Schematic !
- ! 16 3" I8 Stabilizer -
Bp America Production ! BEF
550" DP i g
Macondo Prospect i Box 768" Reg
H
BHAID #: 4 i
i
Py i D ! 1 %8 172" Dril Collar
18 1427 x 20" Geo-Pilot - ; i
1]
i
BHA Configuration 5
L SE
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9.5 27 16 /8" 18 Statilizer - BIF ; Box 758" Reg
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8.5 16" Casing and Cementing Operations

8.5.1 Casing and Cementing Preparation

Dril-Quip will ship Casing Hanger Running Tool and Casing Hanger to rig made-up in
handling cradle and ready to run. If Dril-Quip cannot supply cradle, make-up Casing
Hanger Running Tool, 16” Casing Hanger, and Seal Assembly.

Prior to shipping, ensure Dril-Quip has made-up crossovers and appropriate DP
pups at their shop. Inspect equipment once offshore to ensure everything has been
properly made (For detailed make-up instructions, see Dril-Quip Service Manual.)

Prior to shipping, primary float equipment should have been bucked up and thread-
locked onto a joint of pipe. Inspect shoe and float collar joints for debris prior to
picking up.

Ensure cement, additives, and fresh and seawater samples are sent to Halliburton
(Lafayette) lab for final lab testing.

Ensure burst disks and hand are offshore prior to running 16” casing.

Boost riser while rigging up casing equipment (not while running 16”, as mud can
flow up through casing).

16” casing will be run as a liner with an inner string. In case well control is
encountered, the backup hanger joint will have a Weatherford dual plug system.

OD of this casing string is critical and any loading could cause “ovality”. Ensure it is
clear to crews that pipe must be handled carefully.

Prepare 16” casing tally. Inspect box threads and clean as required.

Prior to shipment, verify casing has been drifted. Visually inspect to ensure there is
no debris in pipe.

Calculate swab/surge pressures for various running speeds. Select an acceptable
running speed to ensure formation breakdown pressure is not exceeded.

Prior to running casing, rabbit 6-5/8” 40 ppf landing string.

Make-up primary Dril-Quip Casing Hanger Running Tool and place on riser skate.
Prepare and rig-up Frank’s flowback tool, ensure tool will stab into Hydil nubbins.
Make-up Blackhawk cementing head.

— Details to be supplied prior to running 16” casing

Ensure any pup joints or crossovers required in landing are rented and inspected.
Give material certifications to rig. (These certifications will be used to verify proper
load carrying capabilities.)

Ensure any pup joints or crossovers in landing do not have internal square shoulders
or bore-backs, which have proven to hang-up drill pipe darts. Ensure internal tapers
are at least 45 degrees.
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8.5.2 Casing Procedure

1. Rig-up and run 16” casing. 16” casing string will consist of the following:

em Ftg e | Wall | ppf | Grade | Connection
(chfl‘frgltl;“’e'g; guide shoe ~48 16" | 0575 | 9 | P10 Hydil 511
;L‘;attcgﬁ!fzgér:’;’;;'};‘;Zj‘)’"A ~48 16 | 0575 | 9% | P110 Hydril 511
Centralized jt (2) ~90 16" | 0575 | 9% | P110 Hydril 511
Non-centralized Jts ~X, XXX 16" 0.575 96 P110 Hydril 511
Hanger Joint ~20' 16" 0.575" | 96 P110 Hydril 511
l\igg'nigﬁler’ Seal -5 18466 | NA | 160 | N/A Hydril 511
ATC Dan Catcher Sub & - NA | NA | NA| NA HT-55
'S’L’:g)sm”g (150" above o | 512 | NA | - | NA HT-55
ATC Diverter Sub “B” ~6 014" | 343 | 402 | Q125 HT-55
Inner String (2 stands) ~240 512 | NA | - | NA HT-55
Cross-Over ~5 5-1/2" 0.415" | 24 S-135 4-1/2"IF x HT-55
MRLD Tool ~6.5 18341 | NIA | 354 | NA 4-1/2'FF X 6-5/8'R
Cross-Over ~5 542" | 0415 | 24 | S-135 | 6-5/8'Rx6-5/8" FH
Landing String 120 6-58" | 0625 | 40 | S-135 FH
ATC Diverter Sub “A” ~6 014" | 343 | 402 | Q125 FH
Landing String ~X, XXX’ 8-5/8" | 0.625" | 40 S-135 FH

Centralizer details: Weatherford Bow Spring centralizer (4 subs)
Casing ID: 14.85 in.

Casing drift: 14.75 in.

Casing collar OD: 16.00 in.

Burst Disk: ~6100’ TVD (1000’ BML), 9400’-9100’ TVD (500-800’ above the 18”
shoe), and 10,400°-10,600’ TVD (500-700’ below the 18" shoe)

Minimum Torque . Maximum
Optimum Torqu .
Required F g (Yield) Torque

16in. 37,000 ft-Ib 44,000 ft-lb 450,000 ft-Ib

Connection Size

e Have Hydril thread representative on location to inspect casing threads and
connection make-up.
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Thread lock 5 joints from shoe up.

Do not close blind shear rams or annulars when running casing.
Monitor well via choke and kill lines.

Casing swedge required is required as the liner length > water depth

16" pin threads will be delivered pre-doped with Jet Lube Seal Guard. Only pin
should have a thin coating of Jet Lube.

As required, clean box threads prior to make-up.

Four 16” subs will be sent out. Each sub should contain two burst disks
and two collapse disks. The subs should be located approximately 1,000’
below the mudline, 500’ - 800’ above the 18” shoe, and 500’ - 700’ below the
18” shoe. The fourth sub is included as a back-up.

2. Make up Casing Hanger joint.

e Ensure break on traveling block is unlocked and remains unlocked until casing
hanger is landed.

3. PU and install wellhead housing support plate.

o Land casing on support plate.
o Break out Casing Hanger Running Tool and stand back in derrick.
¢ Rig down casing tools.

4. Run inner string as follows, or as recommended by on site representative:

e ATC downhole drop ball sub with Cement Sub

e 5-1/2" DP to space out stinger ~150° above shoe

e ATC Diverter Sub “B”

o Two (2) Stands drillpipe

e Dril-Quip (1) Casing Running Tool (with upper and lower x-overs)
e One (1) stands 6-5/8” drillpipe

o ATC Diverter Sub “A”

e 6-5/8” landing string

5. Install Seal Assembly
e Run casing on 6-5/8 in., 40 ppf landing string (inspected to 95%).

Note: After make-up of running tool, do NOT turn drill string to the right at any time.

e Reduce running speed as the casing shoe passes through the BOP stack and
wellhead, along with centralized joints.

e  While running Dril-Quip hanger through BOP, pump down choke and kill line as
hanger passes outlets in BOP to help clean hanger area.
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Limit running speed to avoid surging formation. (Allamon recommends 2—-3
minutes per stand based on planned well conditions.) Actual running speed will
be based on hole conditions.

e Start and stop casing slowly. Detailed casing running schedule will be
determined based on actual conditions.

Free drop 2-3/8” ball 5 stands prior to landing out.
Just prior to landing 16” hanger, pick-up Blackhawk cementing manifold.

e Land 16” hanger in 22" adapter profile on 22" casing. Confirm proper placement
(per Dril-Quip recommended procedures).

o An initial weight loss of 120,000 Ibs may be observed. This weight loss will be
immediately regained when shear pins are on activator sleeve shear.

8. With 2-3/8” ball on seat in ATC Diverter, increase pump pressure to 1000 psi and
hold same for 2-3 minutes (latching window will shift at 300 - 600 psi). Continue to
increase pump pressure to 2200 - 2400 psi to blow ball through seat.

9. After blowing ball through seat, let ball fall to ATC DTD.

e Pressure up to 1000 psi as before and hold same for 2-3 minutes. (Latching
window will shift at 300 - 600 psi).

o Continue to increase pump pressure to 2200 - 2400 psi to blow ball through
second seat.

o | et the ball free-fall to the ATC diverter sub “B” and repeat pressure sequence
o Now let 2-3/8" ball fall to ATC Downhole Drop Ball Sub.

e After 2-3/8" ball down lands in ATC Downhole Drop Ball Sub, increase pump
pressure to 1000 psi.

e Shear pins in Downhole Drop Ball Sub and launch 3-1/2" ball.

o After blowing ball through seat, continue pumping 3-1/2" ball, which will activate
float equipment with 600 psi (which may not be seen).

e Sleeve, along with ball seat assembly, will fall to guide shoe and remain there
during circulating and cementing operations.

8.5.3 Cementing 16" Liner
Test Pressures & Volumes are provided only as a reference, review APD for final values.

1. Circulate and condition drilling fluid for cement job.

Note: Do not circulate above 30 spm until thick mud is above hanger assembly.
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2. Mix and pump cement (per detailed Halliburton cement program / ensure at minimum
APD cement volumes is pumped).

e Drop bottom DP wiper dart
e Pump cement job
e Drop top DP wiper dart

Include mud compressibility in displacement calculations.

Note: An updated procedure with actual pressure sequence and dual wiper plug
steps will be supplied to the rig once details have been finalized.

3. Displace cement until top plug lands out.
e 10 bbls prior to reaching the diverters and plug catcher, slow pump rate to 5 bpm.
o Dart will pass two ATC diverter subs “A” & “B” with 1700 - 2100 psi.

o Displace enough mud below DP stinger to leave ~50’ of cement above float
collar and a total of 100’ in casing.

o Shut down, bleed off pressure, and check floats are holding.

4. If floats do not hold (allow 10-15 bbls to flowback), pump flowback volume and hold
for an appropriate set time based on cement slurry.

5. Release Dril-Quip 16” running tool (per Dril-Quip procedure).
o Set drill string weight down (not to exceed 50 kips).

e Close pipe rams or annular and pressure up to 3500 psi for 30 seconds (locks
down seal assembly).

o Build pressure quickly to 5000 psi and hold for one minute. Release

e Pressure test seal assembly to 3300 psi for 5 minutes w/ 11.6 ppg mud (same as
APD casing test value).

o Pick up and circulate to the wellhead

Driller, Mud Engineer, and Mud Logger closely monitor and agree on the
amount of mud lost during the liner job. Separate and report mud losses
during the different phases of the job as follows:

Barrels lost while PU and running the liner.

Barrels lost while TIH with liner on landing string.

Barrels lost while washing the liner to bottom (if required).
Barrels lost while circulating, after the liner is landed.
Barrels lost while pumping and displacing cement.
Barrels left behind pipe.

Note:

® e e e e 8

6. POOH to place end of cement stinger just below 16” hanger.
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Circulate bottoms-up at maximum rate to ensure no cement is left at hanger
area.

Continue to POOH w/landing string, running tool, and stinger (recovering 2-3/8"
ball and 2.5” DP dart).

Test casing and blind/shear rams (per APD requirements).

Based on forward timeline of next hole section versus 14 days required for a BOP
test, evaluate if a BOP test is needed. If a BOP test is needed, perform a test (per
approved APD). If a BOP test is not needed, ensure a casing point BOP waiver has
been approved on APD. Test is only required per on 6-5/8” DP.
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Attachments

Titl

16" Liner Diagram

16" Liner with 6-5/8 in. Landing String — MOP
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Attachment 1:
16" Liner Diagram

16" Casing Shoe Diagmm
:;M ] 16" Hanger
16"
Ly P10
F-110 97 #1
97 #H
Full Joint
16"
F-110
B I 97 #4
P-110 Full Joint
G7 #t Made up on shore
Full Joint
Centralizer B M
Suh + .
E 3
Ly
F-110
a7 #m Made up on shore
Full Joint
NOTE: Back up equipment on site includes;
Centralizer Centralizer sub
Sub + Float equipment
1 Casing hanger
16" Running tool
P-110
97 #R NOTE:  Thread lock first § joints run in the hole.
Full Joint | Made up on shore
NOTE:  Float collar is a Weatherford model LA7W large bors
Centralizer circulating auto-fill double valve flost collar
Sub
Float Collar - NOTE: Centralizers are Weatherford bowspring subs
*
e
P-110
97 #ft Made up on shore
Full Joint
Centralizer
Sub
Shoe 1
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Attachment 2:
16" Liner with 6-5/8 in.: Landing String — MOP

>16" LINER LANDING STRING

5.5 6.625

14.85 467 5375 . ol
97 Nominal Wt  22.51 Nammal Wl 40.01 Ncmmal Wt Nominal Wt
g7 Adjusted Wt 2856 Adju&ted Wt 46.46 Adjustad Wt Adjusted Wt

110,000

3.065.036 Tens

9500 <DbC#iob 8000 <DC#20D <DCH¥3OD 6625 < HWDPDD Tensile Str.
3 <pc#ip 3 <pc#zp <Dc#3lb 4499 <HWDPID 1021600
0 < DE# Length 0 < DC#2 Length = DC #3 Length 0 S HWDP Length HWDP Air Wt.

DSpiraled ) DSpiraIed
WUt DC #2 yancy racl 0.82
0 . wuDC#2 -~ Air weight of BHA 3,220
. WHIRT 3220 . Buoyed weight of BHA 2 65
00 isafetyFactor 80 %  Totallength of B 0
E’%.m...mm_“...EL”...,....,.,.,,,“....,...,..,....?9......,'.?3395.3{‘{2.”..3,‘3?*2951.”:!3":%!5.’». ..!'..,....‘..‘.L.;Q;'.L;‘.Q..J?;.ﬁ?&..

, Buoyad Wt
7 2?3 581,542

7,123 67,929
5,227 0,183 250,124 #

”rom; warght Fndtcaiurﬁ&afimg -
Withoverpul. 1 347 432

Assumes inner string design
Assumes lowest planned mud weight of 11.5 ppg
H / RT includes running tool, hanger, and seal assembly
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Item Comment

Bits 14-3/4" QD507Z (primary)

Underreamers Hughes GuagePro XPR 16-1/2"

BHA RSS, MWD, PWD, LWD, DDS, GR, Res

Special Equipment 13-5/8" liner hanger, Weatherford liner top packer / slips, PBR, Bore protector, mud surge tool,

Weatherford single plug system, Allamon Diverter and DTD, BlackHawk Automated cement head.
Drillstring 6-5/8" 32 ppf S-135 FH x 6-5/8” 40 ppf S-135 FH
Mud system SOBM, Drillout MW = TD MW 16” hole section (~11.8 ppg), Projected MW at end of interval is
13.1 ppg (may vary with hole conditions)

Casing 13-5/8", 88.2 ppf, Q-125, 0.625" wall, SLIJ-Il connections

Landing string 6-5/8" 32 ppf S-135 FH x 6-5/8" 40 ppf S-135 FH

Cementing 16.2 ppg Halliburton Class H cement (see detailed cement program)

Anticipated LOT at drillout

(start of 13-5/8" interval) 13.6 ppg LOT
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9 13-5/8" Casing Interval

9.1 Introduction

The objective of this interval is to push 13-5/8" liner as deep as hole conditions will allow in
order to achieve the maximum LOT possible so that the well TD can be reached without
requiring and expandable liner. Currently, 13-5/8" casing point is estimated to be at
15,300 ft MD / TVD. The hole size for this interval will be 14-3/4" x 16-1/2".

9.2 Objectives

¢ Set casing as deep as possible without encountering major well control or losses.

« Cement 13-5/8" casing per design to achieve isolation and required LOT without
remedial operations.

o Achieve at least a 14.7 ppg LOT on drill-out of 13-5/8" shoe.

9.3 Concerns

Concern / Hazard Mitigation of Concern / Hazard
Pore Pressures and Utilize BP GoM procedures during 16” LOT to ensure accurate measurement.

Fracture Gradients Wellsite geologists to monitor pore pressure trends to ensure proper analysis of wellsite
pore pressures. Wellsite leaders, tool pushers, drillers, and crew are responsible for
monitoring drilling trends and will have an active role in ECD management.

Wellsite leaders must ensure that personnel become familiar with wellbore pressure/ECD
management guidelines.

Running 13-5/8" Liner Optimize running speeds to avoid sudden starts and stops. Have Allamon system in place
to minimize surge pressures.

Also, have a mud surge return tool available to minimize mud losses on floor while running
liner due to tight tolerance through stack / wellhead.

Vibration issues Monitor BHA vibration. Utilize all prior lessons learned on 16” shoe track and salt drilling.

Vary drilling parameters (WOB, RPM, etc) to minimize downhole and/or surface vibrations.
If unable to mitigate vibrations discuss altematives with Houston Team.

Casing Wear Casing wear is a critical issue. Install and monitor ditch magnets. Report daily and
cumulative metal volumes on daily drilling reports.
Tight Clearance Profiles Note following minimum IDs:
» 16" casing Hanger — 14.800"
o 16" Seal Assembly — 15.312"
Run 13-5/8" casing to minimize surge pressures

Offset Well Problems Well control, stuck pipe, losses, and packing off, have been experienced on some of the
offset wells.
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9.4 General Drilling Operations Procedure

1. Ensure BOP has been tested (per compliance with approved APD).

e |nitiate well control and emergency disconnect drills.
o Ensure all personnel are in compliance with MMS Sub Part "O”.

2. Ensure 16" liner and blind shear rams have been tested (per APD requirements).
Record pressure with volume pumped. This data will be compared with planned
16" shoe LOT.

3. Pick-up and run-in-hole with 14-3/4" x 16-1/2" drilling assembly complete with Dril-
Quip Wear Sleeve Running/Retrieval Tool.

* Run retrievable wear sleeve in drilling BHA

e Tag top of cement.
4. Drill-out cement and float equipment.
o Ream shoe joints to remove cement sheath.
e Drill-out with mud weight used to TD previous hole section.

5. Clean out rat hole and drill 10' of new hole.

e (Circulate cuttings above the stack.
e Close annular or pipe ram.
s Perform LOT per standard GoM LOT procedure (anticipated LOT = 13.6)

* A minimum acceptable value for a successful LOT will be supplied to the rig
prior to completing the test. If this is not reached contact Houston to discuss
options prior to drilling ahead.

Prior to LOT, obtain ESD value with MWD. However, if unable to get ESD value
after two attempts, continue LOT. After LOT, make one attempt to get ESD
value.

Shape of LOT curve rather than an actual value will dictate whether a squeeze
job is required.

If surface mud weight is < 0.5 ppg of surface LOT, MMS approval is required.

Notes:

6. Drill ahead mud weight to be determined by LOT at shoe.

e Adjust mud weight prior to drilling ahead per hole conditions and weight up
schedule.

» Estimated mud weight at TD will be 13.1 ppg.

7. Drop 1-3/4 in. ball to activate reamer and confirm arms are open with overpull
against casing shoe.
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8.

Control drill 14-3/4" x 16-1/2" interval using following parameters.

Parameter | Guideline

ROP Limit to rate for adequate hole cleaning (as determined by WS Leader and Mud Engineer).
WOB 10 - 85 kips (limited by Vibration, Bit / BHA performance, and Wellbore Inclination)
RPM 120 - 180 is planned range. Optimize for ROP, vibration limits, and directional considerations.

ECD/PWD | Maintain ECD / PWD of at least 0.5 ppg < LOT value. (Remember to include any mud

compressibility in LOT number.) Based on actual hole conditions, the ECD readings may be
adjusted closer to LOT in order to push the casing point deeper. Before doing so discussions
should be had with the Houston based team.

Close coordination between BP wellsite leaders, drilling crew, and LWD Engineers will be
required on ECD management to achieve maximum performance. Roles and responsibilities
of all involved parties should be discussed in hole interval planning meeting.

Pump Rates | 800 - 1200 is planned range. Optimize for ROP, hole cleaning, and ECD limits.

Vibration Monitor vibration indicators to maintain in acceptable range.

Hole

Deviation be kept under 1°/100.

Limit hole deviation to under 3°. Rotary steerable tools will be in the hole and dog legs should

Section

D 13-5/8" liner point is designed at 15,300 ft MD / TVD. Objective of this interval is to drill as
deep as possible in order to maximize LOT value before drilling the next section. Pushing
casing point should be discussed with the team based on hole conditions, MW, and ECD’s.

Being able to push casing deeper than planned, reduces the risk of needing another string
before TD. This should be considered before calling section TD and if required the Drilling
Engineer will request approval from the MMS for a departure from the APD.

Prior to drilling more than 100' TVD deeper than permitted hole section TD, MMS
approval is required.

10.

11.

12.

13.

14.

Pump weighted / viscous sweeps, as needed, to clean hole and minimize ECD. As
this is a vertical wellbore with sufficient pumps, sweeps should not be required.

At interval TD, pump a 100 bbl weighted / viscous sweep and circulate hole clean
with a minimum of 1-1/2 capacity. Adjust TD for liner tally, as needed.

o Plan to set the 13-5/8” liner 5-10’ off bottom (in pilot hole)

Circulate and condition, as required, to clean hole and lower yield point for running
liner (lower YP to ~15 or as hole conditions dictate and keep gels flat).

If hole conditions warrant, make a short trip to determine hole conditions and
reduce potential of sticking 13-5/8” liner.

POOH into casing shoe, ensuring cement sheath has been removed. If drag is
observed in casing shoe, wash and ream cement sheath until drag is gone.
Attention should be paid, as reamer will still be activated with flow.

Continue POOH, recovering wear sleeve and prepare to run casing.
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Figure 1: 13-5/8" Liner OH Section: Drill String — MOP

i 3 different sizes of dril t can also incorporate a safety factor
Macondo 13-5/8" CASING OH SECTION

6625 ..  €Bb  B675

5625 ) 5375 [

3287  Nominal Wt = 40.01  Nominal Wi

37.71  Adjusted Wt 4646  Adjusted Wt
field streng 135,000  Yietd st

Tensile Btrength

8.000 <Dc#moOD —DCH3
28 <powmip «<DCHsID 4499
101  <bc# Length ! 920
 [V]spiraled o su 4y [ spiraled

 Wwunbc#2
Wwibpc#2
Wt WH equip -
o 15,300 fSaf“ty actor 80 %
pé%&"ﬂ&h&"ﬁvéght 130 ‘Blcck Vi 145000

gt e i i i

1,141,670

NOTE: The air weight of spiraled hevi-wate drill pipe is calculated as 96% of non-spiraled HWDP.
Assumes lowest planned mud weight of 13.0 ppg for section
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Figure 2: BHA Schematic

Sperty-SuUin
DRilLLING SERVICES

BHA Schematic

Bp America Production
Macondo Prospect
BHAID#. 5
14 3/4" X 16 172" Geo-Pilot

0.0,
14.76"
8.625"
a.5"
a.5"
a.5"
85"
2.8”
8.6"
a.6"
a.5"
a.6"
@58
8.5
458"
8.5"
9.8"
86"
§.487"
a8
f.25"
& 125"
£.625"
o
B.625"
8.825"

BHA Configuration

Length  Description

273 14 84" QDEGTZ PDOG

18.78 G800 Serles GeoPiiot

27 14 58" 18 Stabilizar - BFF
hlia Flex Collar w/ T

1.58 Mon Mag Cross Over Sub
&7 G-1727 PW DL GHARES+DDS
4 14 58" In-Line Stapilizer

21" 9-172" QBAT Sonic

4 14 58" in-Line Stabilizer

17" 9-172" Pulser

& Fitter Sub

a8 14 58" 18 Stabllizer - BFF
15" 16 172" XPH Reamer - Float Valve
064" 1 %% 127 Dyl Collar

i 14 /8" B Stabiiizer - BFF
&0 2% % 127 Drid Collars

7.1y Dyt Quip Wear Slesve Fumming Tool
4 Crosg Cwer Sub

1o Pony coliar

a0 2 & 174" Drid Collars

.8 Cross Over Sub

270 9 x £ 68" HWDR

a2t H-E Diriiling Jar

feaiay 20 x 6 5/8° HWDP

ag 6 58" 0P

BHA Discussion

Drill 14 34" x 16 1/2" hole section verticaliy.
12,500 - 16,300 - 13 &8" Casing Point
MWO11.8 - 131 ppg

Box 668" FH

g &/8" be

Box ¢-&8"FH

20 X8 5E" HWDP

Box 8-&/8" FH

H-E Dritling Jar

Box 6-858" FH

G x 6 /8" HWDP

Box B-6/8"FH
Cross Ower Sub

Boy 6-&:8" Reg

8% 8 14" Wil Collars

Box 8-58" Reg
Pony coliay

Box 6-5/8" Reg
Sross Over Sub
Box 7587 Heg

Dirifi-Quip Wear Slesve
Rugiring Tool

Hox 7-58° Reg

2 %9 1/2" Dyill Collars

Box 758" Reg

14 582" I8 Siabilizer - BFF

Box 7-H8" Heg

1291727 Dol Collar

Box 7-58" Reg

16 172" XPR Reamer -
Float Valve

Box 758" Beg

14 58" IB Stabilizer
BFF

Box 7-5E8" Reg
Filter Sub

Box 758" Heg

72" Pulger

Box 7-58" Reg
14 52" In-Line Stabilizer

Box 758" Bag

G-1/" QBAT Sonic

Box 758" Heg
14 58" In-Line Stabilizer

Box 7-58" Reg

g-v2"
PWDO+GR+RES+DDS

Box 758 Reg

Nor Mag Cross Over
Bub

Hox B-58" Heg

Flex Collar w/ DM

Box 8-5'8" Reg

14 58" IR Stabilizer -
BEFF

Box £-5B" Reg

500 Series GeoPilot

Box 5-58" Reg
14 4" QDEOTZ PDRC
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9.5 13-5/8" Casing and Cementing Operations

9.5.1 Casing and Cementing Preparation

Weatherford will ship the following pre-assembled: 10’ (6-5/8" FH) DP pup joint,
cross-over, liner hanger / LT packer, PBR, running tool, single wiper plug, casing
cross-over, and casing pup joint.

Prior to shipping, ensure Weatherford has made-up crossovers and appropriate DP
pups at their shop. Landing string will be 6-5/8” 32 ppf FH x 6-5/8” 40 ppf FH.
Therefore all surge reduction tools should be setup for use with 6-5/8” FH
connections.

Prior to shipping, primary float equipment should have been bucked up and thread-
locked onto a joint of pipe. Inspect shoe and float collar joints for debris prior to PU.

Ensure cement, additives, fresh water, and seawater samples are sent to cement
company lab for final lab testing.

Boost riser while rigging up casing equipment (not while running 13-5/8", as mud can
flow up through liner).

Prepare 13-5/8” casing tally. Inspect box threads and clean as required.

Prior to shipment, verify casing has been drifted. Visually inspect to ensure there is
no debris in pipe.

Back-up Weatherford liner hanger, liner top packer, PBR, running tool, and
Weatherford plugs to be shipped loose in separate basket.

Ensure all critical load-bearing equipment has been inspected.

Calculate swab/surge pressures for various running speeds. Select an acceptable
running speed to ensure formation breakdown pressure is not exceeded.

Prior to running liner, rabbit landing string to 2-5/8 in.
Drilling engineer will determine final ID for displacement calculations, and send to rig.

Ensure all crossovers in landing string have been inspected and that material
certifications are provided to verify proper load capabilities.

WSL should witnhess Weatherford/Blackhawk hand loading 2-1/8” ball into the
cement head.

Ensure all crossovers do NOT have square shoulders (may hang up drill pipe darts).
Rig up the Blackhawk Top Drive Cement Head and stand back:

Rev. O.H
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9.5.2 Casing Procedure

1. Rig-up and run 13-5/8" casing. 13-5/8” casing string will consist of the following.

ltem Ftg Size Wall | ppf | Grade Connection
ii%iiﬁzwéﬁg quide shoe ~48 | 13508 | 0625 | 882 | Q-125 SLII
(Cé:rr‘]ttrrz'lifzeefj)sme Track Jts ~35 | 1358 | 0625 | 882 | Q-125 SLI-I
phoat Golar Jtwih LATWA 45 | 135/ | 0625 | 882 | Q125 SLI-I
Intermediate jts ~X, XXX’ 13-5/8" 0.625 88.2 | Q-125 SLIJ-II
Spacer Joint ~15-20' | 13-5/8" | 0.625 | 88.2 | Q-125 SLIHI
Cross-Over Bushing ~2 13-5/8" | 0.625 | 88.2 | Q-125 SLIJ-Il x New Vam
13-5/8" Liner Hanger / Packer ~10’ 14-716” N/A N/A | P110 New Vam
PBR ~20' 14-3/8" N/A N/A | P110 New Vam
Weatherford Single Plugs 13-3/16" NA NA NA N/A
k\i;‘:;mhﬁlg‘/ger Running 54 N/A NA | NA | NIA 6-5/8” FH
Landing String (=>4 stands) ~480' 6-5/8" 0.500” 32 S-135 FH

ATC DTD sub ~6' 9" N/A N/A | Q-125 FH
Landing String (=>4 stands) ~480’ 6-5/8" | 0.500" | 32 | S-135 FH

ATC Diverter Sub ~6' 9-1/4” N/A N/A | Q-125 FH
Landing String ~8,000 | 6-5/8" | 0500" | 32 | S-135 FH
Landing String ~X, XXX 6-5/8” 0.625” 40 S-135 FH

Centralizer details: Weatherford Bow Spring subs (4)

Casing ID: 12.375 in.
Casing drift: 12.25 in.

Casing collar OD: 13.875 in.

Note;

inside 16” casing (>200’).

Ensure enough liner is run to place the hanger above previous shoe track

i - - Minimum Torque : - . -
Connection Size ptimum Torque | Maximum Torque
Required
13-5/8 in. 31,000 ft-Ib 34,400 ft-Ib 37,800 ft-lb

s Have VAM thread representative on location to inspect casing threads and
connection make-up.

e Thread lock first 5 joints up.
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Monitor well via choke and kill lines on trip tank.

13-5/8" pin threads will be delivered pre-doped with Jet Lube Seal Guard. Only
pin should have a thin coating of Jet Lube.

As required, clean box threads prior to make-up.

2. Limit running speed to avoid surging formation. (Actual running speed to be based
on hole conditions.) Start and stop casing slowly.

Free drop the 3-1/2" float collar conversion ball prior to making up the liner hanger.

Prior to making up liner hanger assembly, install safety bushing on last liner joint Fill
top of liner with 25 bbl of clean mud (ho LCM), do not exceed 2 bpm while filling to
prevent converting floats. Remove Safety bushing and make up liner assembly.

5. MU liner hanger assembly with Weatherford single wiper plug (total length ~72'):

Ensure slips are set on space joint (do not set on hanger, packer, or PBR)

Pick up 3’ (with slips still set) to ensure setting tool and connections are
properly made up

Slack off so PBR sleeve is accessible from the rig floor and fill the floating junk
bonnet with clean water (do not set on hanger, packer, or PBR)

Record liner weight
Continue to slack off, and set drill pipe slips on the setting tool lift sub or pup jt.
Run casing on 6-5/8” 32 ppf FH (~8000’) x 6-5/8", 40 ppf FH landing string.

Install drill pipe wiper rubber on pipe as it runs in the hole to prevent foreign
material entering the wellbore.

Make up Allamon DTD (4 stands or more above setting tool lift sub) and
Diverter (4 stands or more above DTD) to the 6-5/8" 32 ppf FH landing string.
(Ensure both tools have FH connections once on location).

Check to ensure pipe is filling (Fill every 10 stands).

Do not circulate liner greater than 5 bpm, unless required, as it will convert
autofil equipment.

Slow running speed and proceed with caution when running liner shoe and
hanger through the wellhead.

Notes:

Recommended Well Control consideration while running this equipment and
subsea casing:

If fillups are marginal, there are two options;

e  Convert auto-fill float equipment to a positive float shoe and run
subsea casing conventionally.

» Run a 1-7/8” drop ball in place in ATC Diverter Sub to minimize time
required to close tool. With the 1-7/8” drop ball on seat, if you observe
any type of increased returns while running drillpipe, stop running
drillpipe and screw top drive into drillstring. Commence pumping. it
should take 20 to 30 strokes to pressure-up on ball to close diverter

Rev. O.H
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sub and then blow ball.

WSL should check balls for correct size and withess Weatherford drop each
ball as prescribed in the procedure.

6. Just prior to the liner reaching open hole, record pickup, slack-off, and slow pump
rates (15 — 25 — 35 spm).

Free drop 1-7/8” wash down ball when the liner enters open hole.

Continue RIH with casing until 1 stand from the pilot hole. MU top drive. Attempt to

spa

ce out drill pipe so liner can be run into the pilot without making a connection.

9. While still in the reamed hole, and with the wash down ball on seat at the diverter.

10. Pre

ssure up to 1000 psi slowly and hold for 2 minutes. Then increase to 2500 psi to

yield the ball seat.

11. Let

ball free fall to DTD sub, repeat step 9 (test diverter is close).

12. Continue to circulate and slowly increase pump rates greater than 8 bpm to convert

the

float equipment (~ 500 - 700 psi) per Weatherford recommendation.

Notes:

Adjust pump rates as necessary, Do no exceed 1200-1400 psi while circulating,
the liner hanger is pinned to set at 1700-2000 psi (70%). Check with service
hand for actual value.

Review pressures with Weatherford Liner Hanger Service hand and confirm all
details with inspection documentation prior to running job.

13. Run liner into the pilot hole

a.

Make up the Blackhawk cement head and tag bottom, then pick up to the final
setting depth 5-10’ off bottom.

14. Dro

Monitor running speeds to minimize surge and reduce losses as much as
possible.

p 2-1/8” liner hanger setting ball from the cement head. Pump ball down to

diverter sub and pressure up to 2000 psi to yield the seat.

15. Allow the ball to free fall onto the DTD sub, and pressure up to 2000 psi (yield seat).
16. After yielding DTD seat. Allow the 2-1/8” ball to free fall to the Weatherford liner

han
L ]

ger running tool setting seat.

Pressure up to 1700 - 2000 psi
Set down 20 kips on hanger, rotate 6-8 turns to the right (torque free)

Pick up (6 + stretch) to check if running tool has released (weight loss) (stretch
will be ~6’). Ensure actuator sub isn’t pulled from the PBR.

Pressure up to 3000 - 3400 psi and blow the ball seat.
Set down 30 kips, to prevent from pumping setting tool out of liner
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9.5.3 Cementing 13-5/8" Casing

Test Pressures and Volumes are only as a reference, review APD for final values.

1. Circulate at least one (1) casing and drill pipe capacity, if hole conditions allow.
Recommend circulating at reduced rates (~8 bpm) until gels are broken to reduce
potential losses.

2. Mix and pump spacer and cement per detailed Halliburton cement program (ensure
at minimum APD volume is pumped).

¢ Maintain 20 — 30 kips down on hanger while pumping the job.

3. After pumping cement job, launch Weatherford drill pipe dart (2.50” OD) and displace
with rig pumps. Maximize pump rates until displacing fluid has caught up with the
cement slurry (after releasing top wiper plug).

Minimum pump rate on darts in the landing string is 5 bpm.

Note:
Maximum pump rate through plug system before launching the plug is 30 bpm.

4. Pressure required to yield seat in Diverter and DTD with DP dart should be ~2400 -
3200 psi above circulating rate.

5. After yielding both seats, continue to pump DP Dart down to Wiper Plug.

e 5 bbls prior to reaching the wiper plug slow rate to 3-4 bpm.
o DP dart will release Wiper Plug at 2000 - 2500 psi above circulating pressure.

¢ Do NOT slow displacement rate other than directed.
e To have a greater chance to bump plug on float collar:

1. Caliper ~20% of casing with Tri-Mic’s to determine a more accurate
ID. (Do NOT use mill or book specs.)

2. Calculate mud compressibility based on actual conditions.
3. Factor in rig pump efficiency.

o Whenever you attempt to wash-down, you have a greater chance of
sticking subsea casing with additional ECD or creating a packing off
problem due fo cuttings bed you are pushing.

e When closing diverter sub, pipe should be moving at all times.

Notes: o After closing diverter tool, go back to circulating slowly (no more than 15
SPM) and start washing to bottom immediately.

s If you plan on using boost line prior to landing hanger, do NOT drop ball
early. Circulate through diverter prior to dropping ball. (This prevents
debris from plugging diverter sub and causing high shear out pressures.)

o All pup joints and cross-overs must be free of “bore-backs” or square
shoulders (less than 1/8” transition) and must have high angle tapers to
the ID from the root thread in the box. Tapers should be at least 30
degrees. *Special attention should be given to the TIW valve below the
Cement head. This is to prevent hanging-up the DP dart during
displacement. A Teflon bushing on top of the valve assembly will help
transition the dart cleanly.
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6. Continue displacing at maximum displacement rate.

e 5 bbls prior to bumping the plug slow rate to 1-2 bpm.

o When top subsea plug reaches float / landing collar, bump plugs with 1000 psi
above circulating pressure.

e Do not over-displace by more than mud compressibility + 50% shoe track.
e Plug will land/lock.
7. Release pressure.

e Ensure floats and/or subsea wiper plugs are holding (flow back up to10 bbls).

e If floats do not hold, pump flowback volume and hold for an appropriate set
time based on cement slurry.

8. Pick up 12 feet and release packer actuator sub from the PBR extension.
e Slack off setting packer actuator dogs on the PBR sleeve
o Apply 60-100 kips down to shear pins and energize TSP packer

o Rotate string slowly to the right to change friction points and work weight down
to the packer.

9. Close annular or pipe rams and pressure up to 2000 psi (13.6 ppg mud) for 5
minutes to test liner top packer.

10. Open BOP stack up, pick up the running tool, leaving the end of the setting tool just
inside the liner top and begin to circulate slowly.

11. Once returns are established, slowly pick up, placing the bottom of the liner hanger
running tool 5’ above the top of the liner.

12. Increase pump rates and continue to pick up placing the running tool 10-15’ above
the liner top and drop a neft ball. Pump 2 drill string volumes. Do not exceed 4000
psi, and rotate string slowly to ensure pipe is free while circulating.

13. POOH with liner hanger running tool.

14. Test casing and blind shear rams (per APD requirements) while preparing BHA
and/or running in the hole to the BOP stack.

It is responsibility of Driller, Mud Engineer, and Mud Logger to closely monitor
and agree on amount of mud lost during liner job. Separate and report mud
losses during different phases of job as follows:

Bbis lost while PU and running casing.

Bbls lost while TIH with casing on landing string.
Bbls lost while washing casing to bottom, if required.
Bbls lost while circulating, after casing is landed.
Bbls lost while pumping and displacing cement.

Bbis left behind pipe.

Note:

¢ e e e e e
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Attachments
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13-5/8" Casing Diagram

13-5/8" Casing Landing String — MOP
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13-58"
3125

88 #4
Full
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Attachment 1: 13-5/8" Hanger / Liner Diagram

13-5/8" Casing Shoe Diagram

13-58"
=125

88 #n
Full
Joint

Flaat Callar
Centralizer
Sub

ade up on shore

13-68"
3-125

DB &M
Fult
Joint

Centralizer
Sub

iviade up on shore

13-5/4
Q125
08 #1
Fuil
Joied

Ceantralizer
Sub

Made up on shore

13-58"
2-125

85 #h
Full
Joint

Centralizer
Sub

Float Shoe

Made up on shore

FBR

1358
Packer
Hanger

Heorver

13-84"
G125
85 #4

13-8/8"
O-128

a8 #1
Fuil
Joint

b

Mﬁ

NOTE:

NOTE:

NOTE:

MNOTE:

Back up eguipment on site includes:
Centralizer sub

Float equipment

Casing hanger

Guide shoe
Float collar is a Weathedord model L4TWO
large bore circulating autn-fill double valve

float collar

Centralizers are Weatherford bowspring subs
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Attachment 2: 13-5/8" Casing Landing String — MOP

13-5/8" CASING LANDING STRIN

125,000
100

.331,280 eﬁﬁll# Strength 1,022,117 Tensiie Srength 1,245,838 Tensile Stre ensile Strength

yan

WHIRT e
15300 isatetyFactor  80%  Total lengt
feoe ....J.?.?P.....LSJQ o0 Cfoaldepth

e e e

1,119,061

Assumes lowest planned mud weight of 13.0 ppg for section
H / RT includes running tool, hanger, and seal assembly
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Inten
tem Comment
Bits 12-1/4" QD507 Hughes (primary)
Underreamers Hughes GuagePro XPR 14-1/2” (contingency)
BHA RSS, MWD, PWD, LWD, DDS, GR, Res, FPWD
Special equipment 18-3/4” casing hanger and seal assembly running tool, Allamon diverter & DTD, Bore
protector, mud surge tool, Allamon cement head
Drillstring 6-5/8" 32 ppf S-135 FH x 6-5/8" 40 ppf S-135 FH x 6-5/8" 40 ppf V-150 FH (if required
to reach TD, length issue only not tension)
Mud system SOBM, Drillout MW = TD MW 13-5/8" hole section (*13.6 ppg), Projected MW at end
of interval 14.2 ppg
Casing 9-7/8", 62.8 ppf, Q-125, 0.625" wall, Hyd 523
{only will be run if commercial hydrocarbons are found)
Landing string 6-5/8" 40 ppf S-135 FH
Cementing Foamed nitrogen cement (see detailed cement program)
Anticipated LOT at drillout
(start of 13-5/8" interval) 14.7ppg LOT
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10 9-7/8" Casing Interval

10.1 Introduction

The objective of this interval is drill through the production interval and set 9-7/8" long
string at 19,650 ft MD / TVD if a thick enough productive sand is found. The primary well
design is to drill this section with a 12-1/4” hole and no underreamer, however based on
casing point selection the section may required to be set-up with 12-1/4" x 14-1/2" or 10-
5/8” x 12-1/4” hole. ltis preferred that 12-1/4” hole be drilled through the productive
interval to help achieve a competent cement job for completions, therefore prior to drilling
this section the BHA design will be reviewed to best suit the dynamic needs of this well.
As with all sections of this well, the fracture and pore pressure margins are tight, therefore
mud weights and ECD should be managed to permit drilling as deep as possible without
requiring any extra strings of casing.

This section is the primary exploration interval, and should contain small sand units
interbedded throughout, with the anticipated production sand (M56) existing at
approximately 18,400° MD / TVD. It is planned that the wellbore will be extended past this
sand to determine if more hydrocarbons exist in the M54 interval. Once this object has
been completed, the section TD will be called. As seen on the PP/FG chart, a pressure
ramp occurs below the M54.

10.2 Objectives

o Drill section without major losses, well control, or other NPT.

s Set long string of 9-7/8" casing after drilling the M54 sand package, prior to entering
the pressure ramp in the lower Miocene and Oligocene.

o Cement 9-7/8 casing per design to achieve isolation and required LOT without
remedial operations.

10.3 Concerns

Concern/Hazard | Mitigation of Concern / Hazard

Pore Pressures and Utilize BP GoM procedures during 13-5/8" LOT to ensure accurate measurement.
Fracture Gradients

Wellsite geologists to monitor pore pressure trends to ensure proper analysis of wellsite pore
pressures. Wellsite leaders, tool pushers, drillers, and crew are responsible for monitoring
drilling trends and will have an active role in ECD management.

Wellsite leaders must ensure that personnel become familiar with wellbore pressure/ECD
management guidelines.

Monitor for Losses / Utilize all available tools and personnel for ECD management. Limit pump pressures when a
Wellcontrol pack-off is detected or suspected. Pore pressure and fracture gradients are tight in each
interval and getting production casing to depth without requiring a contingency liner will be
dependent on pushing both the 16" to 13-5/8" strings as deep as possible. If ECD trends differ
from models a large deal discuss options with Houston.
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Concern / Hazard | Mitigation of Concern / Hazard

Surge problems and Optimize running speeds to avoid sudden starts and stops. Utilize Allamon system to minimize
losses while running surge pressures. Also, have a mud surge return tool available to minimize mud losses on the
9-7/8" casing floor while running the casing.

Vibration issues Monitor BHA vibration. Utilize all prior lessons learned on 13-5/8" shoe track.

Vary drilling parameters (WOB, RPM, etc) to minimize downhole and/or surface vibrations.
Discuss alternatives with Houston Team.

Casing Wear Casing wear is a critical issue. Install and monitor ditch magnets. Report daily and cumulative
metal volumes on morning report on a daily basis. Watch for trends.

As this well is planned vertical, wear problems should not be a major issue. However, if any
high doglegs are established or unexpected issues downhole (shifting, damage to casing, ect...)
then wear may exist. Either way retrieved metal should be monitored for and reported.

Faults The well has been designed not to encounter any major faulting in this interval.

Offsets No major problems encountered on offset wells (if previous casing points are all pushed to all
the required depths). If casing points are not pushed deep enough or pore pressure greatly
differs from the prediction losses could be encountered and a contingency liner needed to reach
TD.
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10.4 General Drilling Operations Procedure

1. Ensure BOP has been tested (per compliance with approved APD).
« Initiate well control and emergency disconnect drills.
e Ensure all personnel are in compliance with MMS Sub Part "O”.

2. Ensure 13-5/8" casing and blind shear rams have been tested (per APD
requirements). Record pressure with volume pumped. This data will be compared
with the 13-5/8" shoe LOT.

3. Pick-up and run-in-hole with the drilling assembly complete with Dril-Quip Selective
Retrievable Wear Bushing with Running/Retrieving Tool set to leave Wear Bushing
in place on trip out.

¢ Hole size may change based on 13-5/8" setting depth, and deployment of the
expandable contingency.

e The objective is to allow for the entire interval to be drilled using 6-5/8” pipe.
Ensure enough 6-5/8” pipe is on location to reach TD.

* Run selectable wear sleeve in drilling BHA, it will be remain in the wellbore
during drilling, logging, and will be retrieved on the clean-out run BHA.

If formation pressure tool is used, give special attention when picking up BHA
to ensure formation pressure probe is correctly oriented in relationship with
the MWD for down hole measurements. WSL / Drilling Engineer / Geologist to
discuss formation pressure objectives prior to running BHA in hole.

Note:

4. After washing down to liner wiper plugs, drill-out cement and float equipment.
« Follow Weatherford FE and plug drill out procedure.

e Tag plug, turn drill string 60-80 rpm and pump enough to remove cuttings (40-50
gpm/inch of bit ~490 — 613 gpm)

o Slowly apply 2 kibs WOB until bit pattern is made then slowly increase WOB to 3-
5 kips.

o Maintain WOB. If issues are encountered refer to Weatherford procedure.
5. Clean out rat hole and drill 10' of hew hole.

o Drill-out mud weight is expected to be same as MW at TD of prior 13-5/8” section
(~13.6 ppg).

¢ Circulate cuttings above the stack.
e Close annular or pipe ram.

o Perform LOT per standard GoM LOT procedure (anticipated = ~ 14.7 ppg
surface EMW)
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A minimum acceptable value for a successful LOT will be supplied to the rig prior

to completing the test. If this is not reached contact Houston to discuss options
prior to drilling ahead.

Note:

Prior to LOT, obtain ESD value with MWD. However, if unable to get ESD value
after two attempts, continue LOT. After LOT, make one attempt to get ESD

value.

Shape of LOT curve rather than an actual value will dictate whether a squeeze

job is required.

If surface mud weight is < 0.5 ppg of surface LOT, MMS approval is required.

6.Drill ahead mud weight to be determined by LOT at shoe.

+ Adjust mud weight prior to drilling ahead per hole conditions and weight up

schedule.

o Estimated mud weight at TD will be 14.2 ppg.

7. Control drill hole using following parameters.

Parameter | Guideline

ROP Limit to rate for adequate hole cleaning (as determined by WS Leader and Mud Engineer).

WOB 10 - 50 kips (limited by Vibration, Bit / BHA performance, and Wellbore Inclination)

RPM 120 - 160 is planned range. Optimize for ROP, vibration limits, and directional considerations.

Torque Monitor difference between on and off bottom torque. Do not exceed makeup torque of
weakest connection in hole.

ECD/PWD | Maintain ECD / PWD of at least 0.3 ppg < LOT value. (Remember to include any mud
compressibility in LOT number.)

Close coordination between BP wellsite leaders, drilling crew, and LWD Engineers will be
required on ECD management to achieve maximum performance. Roles and responsibilities
of all involved parties should be discussed in hole interval planning meeting.

Pump Rates | 650 -750 is planned range. Optimize for ROP, hole cleaning, and ECD limits.

Mud Weight | Drill-out with same mud weight as TD 13-5/8" section. Monitor output and drilling parameters
for indications of increasing formation pressure and adjust mud weight accordingly.

Hole Limit hole deviation to under 3°. Rotary steerable tools will be in the hole and dog legs should

Deviation be kept under 1°/100.

Section TD 9-7/8” x 10-3/4" production casing point is designed at 20,200 ft MD / TVD. Objective of this
interval is to drill through the production sands (M56) and test the M54 sands for
hydrocarbons. Final TD will be determined by paleo picks and downhole LWD data. The
rigsite and office based teams should confirm final section TD prior to pulling out of the hole.
Prior to drilling more than 100" TVD deeper than permitted hole section TD, MMS
approval is required.

8. Pump weighted / viscous sweeps, as needed, to clean hole and minimize ECD. As
this is a vertical wellbore with sufficient pumps, sweeps should not be required.

9. Continue drilling to TD.
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11.

12.

13.
14.
15.
16.
17.

18.
19.

20.

. At interval TD, pump a 100 bbl viscous sweep and circulate hole clean (at a

minimum one bottoms up or until shakers clean up).

e Rat Hole - Plan to set casing ~50’ off bottom (unless reamed, then set
150’ off bottom or ~ 50’ above pilot hole).

¢ Lower YP to ~15 or as hole conditions dictate and keep gels flat.

e Prior to POOH, spot a 16.5 ppg weighted SOBM pill in rathole. Monitor
displacement while TOOH.

If hole conditions warrant, make a short trip to determine hole conditions and reduce
potential of sticking 9-7/8” liner.

POOH into casing shoe, ensuring cement sheath has been removed. If drag is
observed in casing shoe, wash and ream cement sheath until drag is gone.
Attention should be paid, as reamer will still be activated with flow.

Continue POOH, recovering wear sleeve.

Once bit is at the wellhead, wash the hanger landing profile.
POOH, lay down the BHA, and prepare to log the wellbore.
Log well per the PDDP program

Once logging is complete, make up BHA and RIH for a clean-out trip prior to running
casing. Ensure wear bushing tool is set to retrieve on the way out.

Stage in the hole to condition mud, without damaging the wellbore.

Once in open hole, continue to stage in as necessary and clean out wellbore,
working any tight spots to ensure smooth casing running conditions.

POOH and lay down the BHA, retrieve bushing, and prepare to run 9-7/8” casing.
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Figure 1: 9-7/8" Casing OH Section: Drill String - MOP

Biaconde Inillte TD

BB
5375
40.01
Ab 4k

for 076831
. HA 122 627
‘ ‘;3 Buoved weight of BHA 08 D286
Ts%al lsagth af Bi-iﬁs

. Buoysdwt . Seclien MOB
13750 406033 315,634 #

315.634
Enter LengthDP 2 => 4100 149 165 345,446 = $69.901
Emer‘Léagth*BP#S - 55 18677 160613 =
0
0

HOTE: The air weight of spiraled heviewate drill pipe is celculated as 98% of non-spirated HWDP.
Assnes lowest planned mod weight 14.2 ppy

Rev. 0.H Page 7 of 17 Jan 2010

CONFIDENTIAL TRN-MDL-01461844



GoM Exploration Wells

MC 252 #1 — Macondo Prospect
9-7/8" Casing Interval

M acondo

-

Mo 252 %

Figure 2: BHA Schematic
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10.5 9-7/8" Casing and Cementing Operations

10.5.1 Casing and Cement Preparation

e Prior to shipping, primary float equipment should have been bucked up and
thread-locked onto a joint of pipe. Inspect shoe and float collar joints for debris
prior to picking up.

« Ensure cement, additives, and fresh and seawater samples are sent to cement
company lab for final lab testing.

* Prior to shipment, verify casing has been drifted to 8-1/2”. Visually inspect to
ensure there is no debris in pipe. A laser caliper of all joints should have been
completed, engineer should supply to the rig prior to running the casing.

o Prepare 9-7/8" casing tally. Inspect threads and clean as required.

e Boost riser while rigging up casing equipment (not while running 16", as mud can
flow up through casing).

o Calculate swab/surge pressures for various running speeds. Select an
acceptable speed to ensure formation breakdown pressure isn’'t exceeded.

» Prior to running casing, rabbit 6-5/8” running string to 2-3/4 in drift ID.

¢ Ensure any crossover required in landing string is rented, inspected, and has a
specific request to provide material certifications to rig and engineer. These certs
are to be used to verify proper load carrying capabilities.

o Ensure all crossovers in string do NOT have internal square shoulders as these
have proven to hang up drill pipe darts.

o Make-up primary Dril-Quip casing hanger running tool and place on riser skate
¢ Ensure wellhead protector sleeve has been pulled prior to running casing.

e Ensure that a 9-7/8” Halliburton Fast drill is on location for remedial cement job or
temporary abandonment.

e 750 ton equipment should be used for this section, ensure inspected and ready
to use prior to running casing.

e Centralizers will be run every joint for the first 5 joints, followed by every other
joint from the shoe to 500’ above productive interval. Check system which is
supplied to ensure it's in proper working fashion.

¢ Rig up Allamon Top Drive Surface Cement Equipment as follows and place on
riser skate or stand back in derrick:
— 6-5/8”" DP singled (drifted to 2-5/8")
— 15 DPpupit
— Full open safety valve
— ATC dual Dart Cement Head
o ATC 2.375” bottom DP dart (pre-installed)
o ATC 2.5” top DP dart (pre-installed)
— ATC positive launch indicator sub (PLI)
— Full open safety valve
o Function test valve to verify alignment versus the bore is centered
— 6-5/8"DP single (drifted to 2-3/4”)
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10.5.2 Casing Procedure
1. Rig-up 22" bails for Fill and Circulate Tool.

ltem Ftg Size Wall ppf | Grade | Connection
opoe Jtwith Guide 45 9-7/8" 0.625" 62.8 Q125 Hydril 523
oe
Shoe Track Jts ~210° 9-7/8" 0.625" 62.8 Q125 Hydril 523
Float Collar Jt with » N ;
LATWA fiomt colar 45 9-7/8 0.625 62.8 Q125 Hydril 523
Casing Jts ~XX, XXX’ 9-7/8” 0.625” 62.8 Q125 Hydril 523
2" Position tHanger
(9-7/8) w/ 1¥' Position - .
Dummy Hanger (13. 5 NA NA NA NA Hydril 523
3/8)
Dual ATC Wiper Plug "
Subses system NA NA NA NA NA 4-1/2" IF
18-3/4” Casing
Hanger & Seal ~g’ NA NA NA NA 4-1/2" IF x 6-5/8FH
Assembly Running
Tool
Landing String ~480’ 6-5/8" 0.625" 40 S-135 FH
ATC Diverter Sub ~6' 9-1/4” N/A N/A Q-125 FH
Landing String ~X, XXX’ 6-5/8” 0.625" 40 S-135 FH
Centralizer details: Bow springs every jt for the first 5 jts, followed by every
other jt to 500’ above productive interval.
Casing ID: 8.625”
Casing drift: 8.5”
Casing collar OD: 9.875”
>onnection Size | Minimum Torque Require ptimum Torque | Maximum Torque

9-7/8 in 25,000 ft-Ibs 30,000 ft-lbs 187,000 ft-lbs (yield)

e Have Hydril thread representative on location to inspect casing threads and
connection make-up.

e Thread lock first (5) casing joints.
+ Monitor well via choke and kill lines.
e Casing swedge required is required as the casing length > water depth
2. Pickup and run 9-7/8” shoe track:
o Apply a thin coating of API-modified thread dope to pin end only, as needed.

e Check for proper thread make-up.
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Recommended Well Control consideration while running this casing:
If fill-ups are marginal, there are two options:

e  Convert auto-fill float equipment to a positive float collar and run
casing conventionally.

Notes: e Run 1-7/8" wash-down ball in place in ATC Diverter Sub to minimize

time required to close tool. With 1-7/8" wash-down ball on seat, if you
observe any type of increased returns while running drillpipe, stop
running drilipipe and screw top drive into drillstring. Commence
pumping. It should take 20 to 30 strokes to pressure-up on ball to close
diverter sub and then blow ball.

Continue running 9-7/8" casing:

e Take returns to trip tank.

o Verify casing is filling through auto-fill float equipment.

o Run ~xx,xxx’ ft of 9-7/8" casing @ approximately 1 minute per jt.
Observe and record pick-up and slack-off weights before entering open hole

Pick up off the skate: hanger joint, 2™ position hanger (9-7/8") and 1% position
dummy hanger (13-3/8”) along with running tool and seal assembly. Record casing
weight.

Free drop the 2-1/4" float conversion ball prior to entering open hole.

After entering the open hole change running speeds based on hole conditions and
modeling. Estimated to be 2 mps.

Makeup ATC Diverter Sub ~(4) stands above top of 1% position casing hanger
running tool. Review surge pressure calculations running speeds with Allamon rep
to determine optimum drill pipe-running speed. (For Allamon Tool pressure
sequence, see Attachment 5.)

o ATC dual subsea plug system

* Dril-quip casing hanger / seal assembly running tool
e ~(4) stands 6-5/8" FH DP

o ATC Diverter Test Device

e 6-5/8" 40 ppf FH Drill pipe (inspected to 95%)

Ensure all DP has been drifted with a 2-3/4” in. drift prior to or while running

Note: casi ng.

Do not circulate the drill string (will close the diverter)

9. Pick up the ATC cement head and land out the 1% position hanger:

« Do not pick-up or rotate once the hanger has landed until the cement job is
complete.

o After landing out, start pumping slowly to close ATC Diverter Sub.
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Wash-down ball will be on seat so pressure up to 1000 psi slowly and hold same
for 2 minutes.

Continue to increase pump pressure until ball yields seat with 2400 psi.
Stop pumped and let the 2-1/4” ball free fall to ATC dual plug system
Pressure up to 800 psi (test running tool and landing string for pressure integrity)

Increase pressure to 2600 psi and yield the seat. This will launch the 3-1/2" float
conversion ball.

Circulate 3-1/2” ball down to the float collar and convert (~600 psi / may not be
seen). Max flow rate not to exceed 12 bpm.

Circulate and condition the drilling fluid (1.5 x pipe volume), unless loss returns are
experienced or more time is required to properly clean up the mud for the cement
job.

10.5.3 Cementing 9-7/8" Casing

Test Pressures and Volumes are provided for reference, review APD for final values.

1.
2.

After conditioning the mud, mix and pump the foam spacer.

Once the cement is ready to pump downhole, launch the 2.375” bottom dart; a 1400
psi pressure increase will be seen as the dart exits the PLI sub. (Min displacement
rate = 5 bpm)

Mix and pump foam cement (per Halliburton detailed program).

After the cement has been pumped, launch the 2.5” top wiper dart; a 1700 psi
pressure increase will be seen as the dart exits the PLI sub.

Displace as fast as possible to catch up to the slugging cement/darts.
« Once indication that the cement has been caught continue displacing until 5 bbls
before the bottom dart reaches the diverter sub.

e Displacement may be limited to slow speeds, if not slow pump rates to 5 bpm.
When the dart yields the diverter seat, a 1200 psi pressure spike will be seen.

e Continue displacing the bottom dart down to the bottom plug. The bottom dart
will land out and release the bottom plug with 1200 psi above circulating
pressure.

¢ Continue to displace job, until 5 bbls before the top dart reaches the diverter.
Slow pumps to 5 bpm, an 1800 psi pressure increase over circulating pressure
will be seen when the seat yields.

e« Continue displacing the top dart down to the top plug. The top dart will land out
and release the bottom plug with 1800 psi above circulating pressure.

e Continue with displacement at max displacement rate (do not slow)

« Bump the bottom plug without slowing displacement rate, plug will shift to allow
circulation with 1200 psi above circulating pressure.
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Displace top wiper plug to the landing collar at max rate and land out with 500 psi
above circulating pressure. The plugs will land / lock / non-rotate together.

It is responsibility of Driller, Mud Engineer, and Mud Logger to closely monitor
and agree on amount of mud lost during casing job. Report mud losses for
different phases of job as follows:

Bbls lost while PU and running casing.

Bbis lost while TIH with casing on landing string.
Bbis lost while washing casing to bottom, if required.
Bbls lost while circulating, after casing is landed.
Bbls lost while pumping and displacing cement.

Bbis left behind pipe.

Note:

e e e ee

6. Release the pressure to check if floats are holding. Allow max of 10-15 bbls to flow
back if floats aren’t holding, then pump back the same. Hold pressure until cement
has sufficient time to set-up.

7. Release the subsea running tool.

o Set 20 kips down on the running tool and mark the drill pipe at the rotary table for
vertical movement.

e Rotate the drill string 5-6 turns to the right or until the string drops about 10
inches (rotation releases the running tool and lands the seal assembly, indicated
by the 10 inch drop).

e Set drill string weight down on the seal assembly (per Dril-quip rep) to energize
the resilient seals.

o Close the drill pipe rams and pressure test: Build quickly to 3000 psi, then
increase to 6500 psi and ensure, seals are holding. Finally increase pressure to
10,000 psi and hold for 10 seconds. This provides the force required to establish
a metal to metal seal and lock down the seal assembly to the casing hanger.

8. Pick up running tool from the wellhead. Approximately 60-90 kips over-pull will be
required to shear the pins

9. Once fully release from the hanger, position the cement plug launcher above the
wellhead and circulate (drop a nerf ball) one drill string volume.

10. Trip back in the hole and land running tool with 30 kips down. Re-test the casing
hanger to 6,500 psi for 1-2 minutes to ensure seals are still effective.

11. POOH with the running tool.

12. Test casing prior to releasing (pressure will be supplied to the rig).
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GoM Exploration Wells

MC 252 #1 — Macondo Prospect
9-7/8" Casing Interval

M acondo

Mo 252 %

Attachments

No. Titl
1 9-7/8" Casing Diagram
2 9-7/8" Casing Landing String — MOP
3 Allamon Tool Pressure Sequence
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GoM Exploration Wells

MC 252 #1 — Macondo Prospect ’
9-7/8" Casing Interval

M acondo
MO 252 %1

Attachment 1:
9-7/8" Casing Diagram

9-7/8" Casing Shoe Diagram

. M 17 Hanger
7] 2 Hanger
E S
Float Collar a7m°
g.748" £125
Q125 hade up on shore 62.8 #i
52.8 #1 Centralized Full
Full Joint
Joirt
G125 ¥
B2.6 #n * g9-7/8"
Full Q125
RIS B2.8 #1
o Made up on shore Fuil
978 Centralized Joint
o125
B2.8 #1 v i
Full / N
Joint =
A, NOTE: Back up equipment on site includes:
9.78" Made up on shore Bow spring centralizers
125 Centralized Float equipment
52.0 #f Casing hanger
Full
Joint MOTE: Float collar is & Weatherford model L47WA,
- auto-fill double valve float collar
978"
G125 tade up on shore NOTE: Centralizers will be run on the 151 5 joints
£2.8 #1 CemTlizeﬁ followed by every other it to 500" above the
Full productive interval
Joind
e A
978"
3125
B2.0 # biade up on shore
Full Centralized
Joint
Float Shoe
Rev. 0.H Page 15 of 17 Jan 2010
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GoM Exploration Wells

MC 252 #1 — Macondo Prospect
9-7/8" Casing Interval

Attachment 2:
9-7/8" Casing Landing String — MOP

9-7/8" CASING LANDING STRING

TaﬂsfleSlraﬂgh | Tendlestesath |

i wei_g_fﬁ
oyed

Total Ier

1,347, 432

JWH / RT includes liner hanger, seal assembly, and running tool

Rev. 0.H Page 16 of 17 Jan 2010
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GoM Exploration Wells

M acondo

MC 252 #1 — Macondo Prospect L
9-7/8" Casing Interval ‘

Attachment 3:
Allamon Tool Pressure Sequence
9-7/8" ATC Surge Reduction

Mo Uperation Agt@umfed
ressure

1 [Drop the 2-1/4" ball -

2 |Pressure up and shift diverter seat (hold for 2 minutes) 1000

3 [Yield the diverter ball seat 2400

4 |Test Dril-quip subsea RT and landing string intergrity 800

5 |Yield ball seat and release 3-1/2" float conversion ball 2600

5 |Convert float equipment G000

7 |Launch the bottom dart through PLI sub 1400

8 |Yield the diverter ball seat 1200

9 |Release the bottom plug 1200

10 |Release the top dart through the PLI sub 1700

11 [¥ield the diverter ball seat 1800

12 |Release the top plug 1800

13 |Bump the battom plug 1200

14 |Bump the top plug &00

15 |Pressure up on Casing hanger seal assembly 3000

16 [Pressure up to confirm no leaks on seal assembly 6500

17 |Set casing hanger seal assembly and lock down 10000

1B |Re-test casing hanger seal assembly 6500
Rev. 0.H Page 17 of 17 Jan 2010
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GoM Exploration Wells

fM acondo

VG252 %)

MC 252 #1 — Macondo Prospect
Appendix

Appendix D:

Dispensations
b MOC#  DCMOC .0u.0654
Dals nitioted: 62212000
Initistor: | Haie, Mark

AssetiProject e 3z “Type of Changs:

Ry {Mananas _-_j Well (1.6, GO 823 #1 or NAY

Verifer: THiaie, Mk Priotity: W il
S T oy . T e

Desirad Completion Date: [ Dusation: el

Procesd with MOC? ® Wes O No/Cancel T Clarfy

Titles
§§—?£“ production casing collapss design

Seapa:

‘Tispersation is requestad from BFA 0003 section 5.3 [ae referenced in DAWOR {18.2)1
Fhe 5B sroduclion casing for Macondo does rol mest ibe B DVWWOER produstion collagae desion sentdrerments.
A cispensation it requited 1o use the alternate Hluid density Delow the pacher for the procustion collapge load case.

Justification {inclode financial impact where appropriatef:
The propossd production casing collapse design could impant the shandonment prossure panped for the welll 1t s very uniikely the caaing below the packer would cver see 0% pai duning he well's life expeciancy.
TIWOF desion factors
A8 P SFC 171 wia 0 npg fluid density below the packer
£ Fo iniprove (hese TeEUllE wa tar ntresse The coliapee ree Slanve of ihe pipe of decreade the tolapee load requirsments. The &5 Phrioad cade cefaull e deaignowilll PR edeimal and zero (D) piessure intémal)
Fhis weld simudate s well fhat wooid nof Sow and was Jstted of ail fiuid to bejow the pedforafions’ This would ceriainy be & worst case scenanio” however § have ssen i happen a0 know if can’soeir 1 we snsine
Ahiabwe witl nol el the well diy, he wininum nlemal lvad s Tront @ colupin of dry ges el the abandonowenl gressare, and the extemal lned is.ongnel PP he colfapse load s suceplable. ) assuned an
avandoriment pressure of 5150 pai el the perforstions or about 3130 pel tassuming 0.1 psif a1 the wellhaad, whint s squiialent to about 49 peg Tuid denaing”

AS Pl SEC T D0 wis 4.5 ppg Huid density: beiow the packer

{per Steve Worey ED TG coang design specialiaty

HisldMitigation {attach risk documentation where appropriaiel
Ao peirarnize riok of cading coliapae Yailore fate In wall life, the well should plar for appropriate abardonment pracsires.

MOC # DCMOC-09-0054
BEOS Review Date Initiated: HEZZS
Initiator. Hafle, Mark

Level 1 Reviews
Review Responaible Person

fémy, George E }Gray, Geoge £
{Bims, Davd C {Bims, Cavid C

Rev. 0.H Page 6 of 35 Jan 2010
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GoM Exploration Wells
M acondo

VG252 %)

MC 252 #1 — Macondo Prospect :
Appendix ‘

MOCH CHOMOC D0 005
Date Injtiated; HZ222000
Initigton Hatie; Mark

AsseUPToiect o Typs of Change:

Rige [Harianas el (L8, G 32581 or NIAY

Veriter: e Friority: [f =
Coordinator {Wilson, Gahe § Folicy | Paragraph #: |BPA-D-003 sections 6.4 and 6.5.3

Desired Completior: Date: o7 Da00g Durrion; el { Eslimatod 2t 58 days)

Proceed vith MOG? % ves © NoiCancet 1 Cianly

Title:

18 casing burst desian

Dimpensofions ane requestiod front BPA-LO0E secbons 58 and 5.5.3 [as referonced in DIWDP 32 8 13611

The 167 saalra Tor Maconto does bl iedt Wie Wachure At shoe (FAS] Wil gas gradiart 1a sigtace Bt load case Or the Trl-alaal raduirernents per the BP DWOR.
The FAS chee gives o Bural 8F=07Cand & To-Axinl SF=001

Tha 167 casing will design for Burstand Tri-hsial requirements uaing ihe ges Kisk protiie (GRPL
A dispeneation s veguired toiuse the G joed case for the 16" cesing burst joid cass

Jushfication finclude financial inpact where appropriate}:
The fracture af shoe scenens arsumes 3 PP sooivalent 1o the FG wilh a'oas gradient o he surfare This sconario has 8 ey low probabelity o cocirimg.

Lising 8 a8 kick profile (GKP sppraach withia 100 bol influx {20 ppo kick intensilyl and using 7.8 npg base Tuld density Yor back-up safisfies both the BP Borstand Tristvis design eriferia.

Bursl BF gees o £.72 10 108
TrisAaial SF woes from 380 fo 121

[This eSOl 18 ose snouch wilh the usry consarvative 78 ppc Sxlermal Tluld density. a- increass of less Wiar 10 pg increases e SEA ard SEUME actars 1o greater than the récommsended sunirmim inf 4 10 and
135 respactively, Per Steve Morey, EPTG casing desion speualist)

RisliMitigation [attach risk documentation where sppropriatel:
To minknize Tiak of casing burat fallure kicks of grester matnitude and interaity will nol be sirculated fo the surface.

b

i MOC & DEMOU 099052

% Date inftisted: 812200009
nitator; Halle, Mark

Leve! 1 Reviews

Review Hesponsibie Persol Compleied By
|oray, George E Gray, Georga E
[Gims, Dad © {Sims, David © Sime, Oavic ©

Rev. 0.H Page 7 of 35 Jan 2010
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GoM Exploration Wells

y M acondon
MC 252 #1 — Macondo Prospect e
Appendix *

MoC®  DOMOC.09-0051
Date initiated: | 67272000
Intiator: | Hafle, Mark

ers MO inlihe

AssatProject (6o =l Type of Change: I 2
Rig {Marianas =l Weltfie, GCER#orMAY M 750H1 (Matonda)

Veriter: e Priority | =l
Soordinatn Hiitson, Gabe S Foiiey /¥ # [BPA-D-003 sections 6.4 and 55,3

Desirad Conpletion Dete. T e Dusafiors [Well {Estimatid 96 days)

Proceed with MOC? & Yes U NoiCard o Clily

321' casing burst desion

Distisnentons ace redueseled rom BPADLDDZ sachians §.4:8nd 6.5 fas referanced i DWOR I3 2 8T8
The 22° casing for Mecordo does not mesl e fracture sl shos (FAS)wall ges gradisst 1o surface Busl oad case onthe Troane! requiiements per the BE DINOP.

The FAS case gives 8 Burst 5F=0.83 and & Tr-Axial SE=0.95.

The 22" pasimg will design Yor Burst and Tri-ius! requirements uaing the gas Kick profiiz (GKRY

A dispanisation s requiced o Lse the GRP load case for the 327 casing buest [oad case.

Justification include financiel impact where appropriatel
The Fracthure ad shoe scenaris asaures o F0 anGivalend fo the PO wily a gas gradient fo the srdace. This sceoario s a very low probalillily of aeirdng.
1gig @ gas Rick profie (GRE] approach wilh 3 100 00 intud (2.0 Dpg Kiek inlenaity] and Gsing seawater o8Ity 100 DAk -up salishes DOth the BP BuUmst and i A0t design shieis.
Brrst 8F voes fom 1LB3 40 2.0,
Tri-Auial 5F goes from DB Iy 255

{pEr Steve Morey, EFTG casing cesign speciaistf

Risk/Mitigation {attach risk documentation where appropriatel:
T minimize ek of eas ng burst failure, Kicks of greater magnitude and intenaity will not be proulsted to the swrface.

e
2 MOC # DUMOC 090051
bt

SO Raviey Date Initisted: 8220008

Initiatar: Hafle, Mark

Level 1 Reviews
Review Responsitde Person
[Bray, Geoge E {Cray, Ceome £

lSism,Bm‘rdG §E§rrs, David

Rev. 0.H Page 8 of 35 Jan 2010
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GoM Exploration Wells

fM acondo

MC 252 #1 — Macondo Prospect - [ T
Appendix *

MOC # DCRMOT -09-0050
Diate Initiated: B2a009
Fritiator: Hatle, Mark

AssetProject [ - Type of Chiangs: ¥ E‘g
Ry [Mmms Well (e, GO 823 #1 or NFAY 3% 2521 (Macondo)

Vertfer ek Prority 5 . -
Conedinaor: MEK§ e Palicy ! Paragraph #: {BPA-D-D0Y 1344

Desired Compistion Date: [7ror2000 Curation: {ial { Est at 9 days)

Propsed with MOC? ® Yes  CNodCameel O Chrfy

Tie:

{mm Flodt Eguipnent

Scope:

Auto-Fill Float Equipment may be ton thiough hydroearbon besring rones without iipping auvtc-ill Boal equipment

BR DWOP states. Adio-fl floal pauinment shall oo tioed pior te running through any hvdeocarbon Dearing 2ane.

Haole ennditions in narow PREG eewironeents may ‘ead to the aperational praclive of reneing the casing stings throuch the subje ! seclions prior o converting the autosfill float sauipment:

Dispensation is requested 1o aliow muoning 187 18°, 13008 117487, and 97787 through hydrocarbon beariag Zones without troping alto -l ot equiement (pending ho e condifionsion an ae needed basis.
Justification {include financial impact where appropriciel:

Dfset wells have encountersd hydrocerbons in ihe sobiect hole sections Dissbliog e aulo Bl funcBon may add unnecessary surge presswre and niay oontobule o sionificant mud fosses & cementing problems i

e float equipment I8 aclivated orior 1o reaching TH.

Due ta the planned use of the Alleror Tvpass sub sbove the rinnna feois, the verlical slotcation of any pre -existing well bore inflis wll be areally redtred if the autofill foats are nod converied. Alsa, the
Eciosing; bislf can be run n-place on tha auo Al tooks redusing the lime nzcessary jo convert {olose ] the: squipment.

Risk/Mitigation (attach risk documentation where appropriate):
Thid change does nob inlioduce addilicosl dsks o Bazueds 10 The lowr tinning process G noled sbove well sooliod safely Wil be enhanced ard wiud cosle sfimild be seduced.

Thers arz nc MWAS regulations goveming the vse: of auto Tl fioat equipment:

MOC e DEMOC 00 5050
E Conpistiont BOT Ravipw Date Intiated: 62212000
Initiator; Hafle, Mark

Level 1 Reviews

Review Responsible Person Disposition Completed By
|Gray, Geome £ {Cray, George £ {Gray, George £
{s:‘ns,e:miat: ;amsu.mdc {Sims, David C

Rev. 0.H Page 9 of 35 Jan 2010
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GoM Exploration Wells

MC 252 #1 — Macondo Prospect -
Appendix ‘

MOC#  DCMOC 090049
Date nitisted: 62202004
o & Complations MOG niliste Inttistor:  Hatle, Mark

AssetProject [ ¥ Type of Change: [ =

Ry [Marianas :} Wallfie, 50 55381 oriay [ME 25554 [hdachndo)
Verifer: e wan e Priofity: 7 i
Courdiraior W&ﬁ?{ Gaheh Plicy f Paragraph # {BPA-D-003 Part 3 Sec. &

Desired Complelion Date: Iwnmms Duration: {wiell {Esimated 58 Days)

Procsed Wit MOG? # Yes | MNotlancel | Gy

Title:

[esonPoeprss DFF RIOBEE

Scope

e Macondo casing desige does not sorapty wilh the: Design Pore Pressure YDPRY requiremends speeifed in Pat 3 Seclion B of the BF Casing Design Manial TRESCOO0Y)

The BF Caning Desn Manual salis for the use of DPE o the caleaiaton of boliom hole oressure (BHP) DEP s given by ihe following formule: expeclad poce tressute = 1+ (1 84 5 DOV where COV = 0142 fr
Ktaconde: in the calcuiation of BHE, DPP is then multiphed by 1.08

Justification finclude financial impact where appropriate):
For Makandg, tis nethiod | avery conservative. For exaniple, If the expeetan pore pressiurs 4t the wellbare 70 (20,200 TVD! 18 14 4 pp. DPP = 17.2 ppg. The caltiated BHE (s 1.08DPP of 188 ppg.

Pispensstion je ranuestad to permit driling operations to proceed whan the BIPPEick infenaity for s 100 Bl ck is oo hioh for casing hurst preasure eatings fo meelfexceed a 1 45 desior factor
The DPP melhod 8 overy consenative. pavlizulany since tha DPT BHP excosds he 165 ppg overionden prossire gradient et TD.

HiskiMitigation (attach risk documentation where appropriatel:
Forte welbors TO 0000 7 TVD) the 6 casing will desinn for 8 100 bl Rick vl Z 0 ppg indensily sdsiniing & 76 fog wind denad kg ol and no e 16, shoe.

WOC # DCMOC 090049

Date [ntimed: 62202000
Initiator Halle, Mark

Level 1 Reviews

Review Responsible Person Disposition Completed By
{Gey, Ceorge £ {Cray, Cecrge £ {
{Sims, David |iens, David

Rev. 0.H Page 10 of 35 Jan 2010
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GoM Exploration Wells

fM acondo

MC 252 #1 — Macondo Prospect 3 [ T
Appendix *

Moo 8 DCRMOC 05-0048

Date Initiated: BiZ22009
Intiaton Hafie, Mark

Asset/Project [G# =1 Type of Change: i =
Fig [arianas = welllie, GCE#toriAy (MG 25281 (Macondo) ‘
Vetiter: e Priority: { [
Coordinaor: fscncmes Pofiey # Paragrash ¥ {BPA-D-001-40.3 BPA-D-0001 55

Desired Gompletion Diate: RANZ0e Duration: §Waﬂ - 98 Days eslimated

Proceed wih MOC? ® Yes O NoiCamel o Charity

Thie;

WICk Tolerance less than 25 bbis with & 1.0 oo ik intensity

Teek Tulerance feas than 25 bbls with a 1.0 pod Wick miensity wil Tikely bocur in muitinle hole intkevals white dr ling the MC 252 81, WMacordo prospect

The BF Drlling end Wel Operations Pokcy states (Kick tolerances are to be caloalated a2 described in the Well Contrad Manual (BPA-0.002) On gl wells, the design kick folarance shall be greater than 25 bl
baned on Mg anticipaled pore pressure end planned mud weignle 7. The Wel Condrol Manus! requires 7 1.0 ppg ki intenslly over expeciad pore plessure for exploration or sppraigal well operaliong.
Beiow gie ihe ssbimatod kiok iprantes al 90 0ot meel Tie DWOES
Haola WO Kick si2e Kiok Tolerarie
81B S %22, 106 25 bhis B.55 prg
420 x 204 118 5600 653 ppg
44304 % 16, 131 25 bhis 0.50 ppy
15104y x 14, 147 35 biis 0.37 ppa®
5B exiZ 10 14 6 25 bbls 045 prg®t

*For deilling 1o TE wio contiigensy 11578 . SET hner:
Py appiies i contingericy T1-7/8 BET liner is uesd]

For MO 252 2.1 s Rick lerance of 25 Bbie s not ashievabie i il hole intenvals. Trois vesll, BKe many other Oeepwater wills, Bl o ninimal pors pressure o acive grad oot mangin. This fesuts in e seiling of
pUktipls casing sirings fo schievs target depin.

Dispenmation fos meading BR DWOIE Batioy of 28 Lals Kiok size a6 10 pog milensity s regeesied

Justification {include financial impact where appropriater
dhe BE Well Controf Manual states for deepwater dnlling tonsiderations, J Tradifional kick folarance taloudafion s based on circulsting e Kiek out Deepwater ariling 18 sobjsct 1o padiciiar somplisatipns due o’
Hght mud weiifaciuee Mansing and Hidh choks line fcton pressiites, wh oh would render some wells ron dnilatils f raquired to conoly with poliy. In sush svant, o allernative aporoach can be adopled based
ph¥seping e grokiens downiole and ulizing slow Kl reles Dullhead lechniques of SHiEE emerging IBthrologies as e well contibbmethod of sholte

HiskiMdigation fattach risk docuimentation whers sppropriatel;
Kick mangirosil] be reonifored on @ conlinus) basia during the drilling of the BIC 250 #1 well. Slow pump rales have previously bees proven sucoessiul in gireulabng aut influes. If urable fo circulate aut influc al
reduced rates, bulfiead fechnicues may be renuirsd.

MOCE DEMOC08.0048
1 ops MO Beview Date Initiated, f22:2000
Inftator: Hatle, Mark

Level 1 Reviews

Raviaw Respons|ble Pareon Disposition Completad By

|Gray, George E iGray, George E
|sints, Eavid © |Sims, David ©

Rev. 0.H Page 11 of 35 Jan 2010
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GoM Exploration Wells

y M acondon
MC 252 #1 — Macondo Prospect e
Appendix *

MOCH  DORIOC o ousy
Date Initisted: | 0232008
Initiator; | Hafle, Mark

AsseliProiect =57 ¥ Type 6f Change: [
Rig | Marianas =i Wl (e, BT BZIHE or NIAY

Verifer: [Fiafe Wiaik Prionty: [
A T oy Parsgaoh s GBS T

Besired Complation Date: [ Duration: FWell{ Estimatec at 6 days

Frogeed Wih MOC? W es T NolCarcel U Clarify

Auto-Fil Flost Equipment may be run through bydrocaroon Beaning zores without Wipping autc 7 Bost squipmant.
HF.OWOP slates, Auto-ill floal eauipowent shall be tpped paoe t6 rurring thiouah oy Bydrocarbon beanng zore

Holg condbons in narrow PPEG savironments may leac 1o 1he spemtionsl pracice of minewns the casmng sinngs ihroUch the sublest sections prioe 1o converting the mulo -l Soal sguipment.

Diapensation ie requested 10 allow runiing 187, 167, 13:6037 117087, end W.7/8" thnolgh hedracarbin bearing Zones withaut trinping a0to T Tioat 00 prrient {piEmaing Fale condiions) on an as needen besis,

Justification {include financial impact where appropriale):

Difsel wells neve enccuntered hydrocarbong o ihe subject hiole sections. Disebiing tha sulo HF funcBon may 800 Unnecessary SUrge pressure and may confribule to significant prud losses & emeniing problems:
ihe el equigroen s aciivated priog o resching TE

Dwe to the plannad use of the Allemon Inpass sub above ihe Tunning toois, the vertics! slongebion of any pre xisling wall bore nflucw i be grealhy reduced  the aulo Bl Boals ere not conveded. Also Be
ceioeing  ball cEn b run n-place on e auto Bl tools, reducing the lime necessary 1o canvert (Ciose] the epuipment.

Risk/Mitigation {attach risk documentation where sppropriste)
ThiE shange doee ot nltndice addiional fisks br hazacds o e Inec fooning prosese A8 notend Shoee wedl coral satelywill Deenhianted and mud tosts should be: reduced.

Thsre me o MBS regiiations governing the use of Butn £l flioat eqclpnwent
NOC 2 DEMOC 08 8050
& . R Date Intiated: 67222000
Initigtor: Hafie, Mark
Level 1 Reviews
Heview Responsible Person Completed By
[Gray, George E [Gray. George £ [Gray, Geaige €|
[Sims, Davia © sitvs, Caid © {siers, Davi C
Rev. 0.H Page 12 of 35 Jan 2010
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GoM Exploration Wells

M a c”r:?:c)z’*o,
MC 252 #1 — Macondo Prospect .
Appendix ‘

Appendix E:
Decision Trees

36" Structural Casing

Jet using best practices from past learnings.
Assemble bit w/ nozzles at drive shoe,
Adjust cire rate with depth BML.

80% < WOB < 100 % Weight below RT,
Keep bullseye <0.75 degree

Wellhead angle
<z 0,75 deg &

Conductor in
place
Yes
Discuss with Houston. Let Good skin
Conductor soak for +/-4 hours, Soak for 2 hours and check for
Y eS—p .
Consider Load test on N friction while s subsidence
jetting.
Conductor
No
¥ »
Will LP WHH stay LP WHHM above Wellhead
above the ML? Yes the mudline ¢ Ye subsides
No
Yes— No
¥
Buli conductar with .. Release RT and POOH for
s WH Running Too! No! v next hole section BHA
and re-spud
Rev. 0.H Page 13 of 35 Jan 2010
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GoM Exploration Wells

MC 252 #1 — Macondo Prospect
Appendix

28" Casing (Riserless) Interval

Dirfll with Seawater at ~ 150+ ft/hy ROP to mitigate loading
wellhore, Monitor for flow ot each conmection, Planned
casing point is ~ 1134 " BML.

Buhbles or

N Sheen x4
Observed
Flow Observed? <
Srap Drilling
High Flow Monitor for flow
Increase MW to control fiow
Moderate
Continue Drilling while pump & Displace borehole wi 1015 ppg KWK
dump w! 10.5ppg WBM
Ho to slight Flow stopped 7
Mo
¥ l
Yes
Increase MW pumgp & dumpy MW
Flow stopped 7 B P 10 stop flow
Yas y
¥ Lot H O
Drifl Ahead wi Mud and ECD Flow stopped 7 Nopf e e
Management using ENMW to 1 Y Fepare to s Easing.
control any flows
. D] to Planned Casing Point .
1194" BML (6275 | (Pulupto | Displace hole with MW as
» conductor + Required
wonitoring for drag 20
a
Spot 10.5 ppyg Pad Mud (o give +
+9.0 ppg EMW Wiper Trip,
Crag -+ gl Backeemm i
necessary

I l
Ho
¥

| Mreae ‘Dmtmmuew fow aWV&SE»’ teans Frumn and Cement
‘ 0 ‘ 28" Casing

Flow Definition
Slgl Flow - wihes calderon floiming oved and gowr aadea

Rev. 0.H Page 14 of 35 Jan 2010
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GoM Exploration Wells

MC 252 #1 — Macondo Prospect
Appendix

22" Casing (Riserless) Interv

flow is witnessed.

Dirill with Seawater at 300-400 fuhy ROP to get ECE to 9.2
S.4ppg. Mondtor for flow at each connection. No sweeps,
den’t stop on connection to allow flow to stop unless severe

Mo

ubbles o
heen Observe

Flow Ohbservad?

High Flow

Maderate

Kill well, Determine if volume is

prior to 1419
BML

sufficient to drill ahead with
pump & dunp.

Kill wall, Determine if vohume is
sufficient to drill ahead with pump &

dump.
Flow stopped ?
No Flow stopped ?
¥ pped
Mo to slight
Increase MW
Mo
Yes l
Flow stopped ? N T Increase MW, discuss wf office
Yes
Drifl Ahead w! Mud and ECD Flow stopped 7
Management using EMW 10 oo _Yeu.

control any flows

S

Drifl to 7000, begin pumping
TLS PAD mud and drill 1o
Plarmed Casing Point
8,000° {2914 BML)

s

Spot 12.5 ppyg Pad Mud to give

B

r

Stop Drilling only if severe.

Wonitor for flow
Py KWW to kil

k.

Ceomtact Houston Office,
Prepare to set 22,

F

Displace hole

57 ppg EMW at TD with MW as
Reguired
Fiow Definition » Run zlnd Cement
Shnbt Fow  wiches estderon tlowing over and dowe sides 22" Casing
iscontinuous fiow above 9 LEWHH
Rev. 0.H Page 15 of 35 Jan 2010
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MC 252 #1 — Macondo Prospect
Appendix

18" Decision Tree

Mt 18- 18 w2

BHA, drill out 22"
shoe
Orill ahead Squesze 72"
monitoring  pé—Yes N 1 shas
ECDYs
H Yes
fes .
l fraptement Well
Nos B Cantrol
v x Procedure 1
Implement stoughing
Drill 10 TD aor tight hole
9,900 (4,819} procedure
BML)
» Drifl to MW ={LOT - 03
Well Stable >4 PPy} up to Max Depth
of Utilizing the left hand
Bl sitle of this decision
¥ tree,
What is the
. . sroblem?
Mo Can pipe be I
set
Yes
Tight hole
Wedl Control
Setand
el Cement 18° 7| /] T
casing 4
T y Backream tight implemnent well
spots and do wiper : 8 control
tiips to ensure pipe procedures
car b run
Rev. 0.H Page 16 of 35 Jan 2010
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VG252 %)
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Appendix

16" Liner Decision Tree

18" Bet and
Cemented

fes

Bake up 16-1/2"%x20" BHA &
il out 187 shoe & Conduct [+
LOT

Frac,
Drill ahead while managing ECD. |#———Yg Ho—w<” Inclusion, or 8t - fg}';iff
hanne ®
Fracinclusion ?

J Yes

Hole
roblems,

Discuyss wi
Houston,  Can ws
{mprove LOTE

Implement
¥ i Well Controd No
Procedures

o

implement
Sloughing or Tight
Hole Procedures

il 1o = LA
ppgl up to Max Depth
Ho 8 of Utilizing the feft hand
side of this decision
tree, Dhill «é B into

Drilf to TO {12,500" md)  j——7Ye

Trrplement U we

N Well Flowing ves gl | Well Control
Procedures

¥

Bl

?““‘T'L“mp einent Set and Cement 16" casing

ki
T Shoughing or Tight
Hale Procedures

Setand cement 167 @ pipe be
casing ¢ Yae He Set?

s

» s{mg Shi Cement shoe,
Prior ta RIH cut €67 finer RiH and perfarm Test iner top, Orifl ahewd to
M - GO from the P § i i =R i
fanding in A o S top ok o liner. P Dilk cist, Perform P 13=RE% casing
hatser 22" shoe, PODH POOH, WOT LT poird.
with cut joing
F
i Prepare W run Frocure g $-787
* PO X TIB™ i frer b ansd
hack. packer Re-goress
, welthore
PODH with RT conditivns.,
and prepars for
next hols ssetion
Run 1588 finer
by
stress check
Jan 2010

Rev. 0.H Page 17 of 35
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Appendix

Moderate
50:~200 bbls/hr
¢

Increase Fiber/ Calcium
Carbonate Concentration

\\ S
Pumped 200 bbls / Pumped 100 bbls / Losses
75 ppb LCM pill 75 ppb LCM pill No\smp?
Losses
Stop?
N. \"
Pump 100 bbls:
Frac Attack
Losses
Stop?
e T
4 Yes
Losses Y
Decreased? > J’
o
Pump 100 bbls
Frac Attack
No
Pump 100 bbls Ez- N Losses
Squeeze w Stop?
Losses
Stop?
No
h
POOH for Cement
Stinger and Pump
Cement
Rev. 0.H Page 18 of 35 Jan 2010
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Appendix

M acondo

VG252 %)

Ability to N

Close Annular fill
backside w/ mud

Circulate?
i

Keep WH

Ability to
Circulate?

g

Yes ESD<FG >e——Yes
: rd
~
Cut MW
Riser then
b 4 Yes—l—» system
ESD %—( i
Losses Siopped?
Losses
Stop?
N —— No Ea
° Pump 200 bbls
L | Forma-squegze
No
Pumped 200 bbls / No
84 ppb: LCM pill |
¥
N Losses
L w Manageable
\\ i
Losses No A
N Stop? o
< Review 100 bbl
Ez-Squeeze Vs ' fd—
L Cement Option
100 bbl n POOH ai
Ez- . le—No PU Cement Yes No Yes
Squeeze Stinger?
Losses Permissionto > . | Yes
Stopped / No Cement Drill Ahead
anageabl
L
&
Yes
Yes
Rev. 0.H Page 19 of 35 Jan 2010
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Appendix ‘

13=5/8" Interval Decision Tree

MU 14-3/4"015" BHA and RIN

L 3

Drifl out 1687 §
Conduct LOT l

-
-

Drill ahead controlling ECD

Mo

Hole Yo
Mpement Loss es Implement
Chreulation or Tight i L—b Wedl Control
Hole Procedures Procedures

Fraciinclusion,
213

Channelp Squeeze 167

Inclusion, or Sh
08
i harine
Proflems f‘
Yes

we improve
LOT?Z

Mo

k4

Well
Stabile

Dirilk to MW = {LOT -
0.3 ppal up 1o Max
Depth

Dl 1o 15,300  tvilimd  MYes

<14,00¢

1 Setand cement 13-
58" liner Set 16" x13-3/8"
expandable

Rev. 0.H Page 20 of 35 Jan 2010
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MC 252 #1 — Macondo Prospect
Appendix

VG252 %)

HV]];IVM acondo

12-4" x 147 Interval Decision Tree

Make Up 12-1/4"x 14" BHA & drill out 13-5/8" shoe &
conduct LOT -

N
Drill ahead @
controlling ECD Yes

implement

5 Yes, |well Control|
Procedurss

No

|

| squeeze
Channel 13.5:87

! Shoe

Yes

Discuss wi
Housten. Can
we improve LOT2

Hole
Eroblem Implement Sloughing or | | No
Tight Hole Procedures l
N Drill to MW =
° {LOT - 0.5 ppg)
up to Max Depth
of Utilizing the
left hand side of
¥ this decision
Drill to TD " Yes N tree,
20,200 TVDINMD | b tab
No ¥
l Set & Cement 11-7/
8“Exp:mdable liner,
i 1 ’ drill out with 10-5/8" x
can f;'f& be Yes 12-114" BHA
HNo
k. i
Evaluate ,:SAHDGN\
Well L oweLL 958 178"
R < Frocedures
Rev. 0.H Page 21 of 35 Jan 2010
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i M oac
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Appendix

Expandable Contingencies

11-7/8" SET
| liner option
T:;f;?:-?g’ Dées ruptits
disc rupture
below max Yes
M No Increase
Run liner to prziiil:re
Pull liner 3 TD, pump expansion
out of hole Ves Yes— Liner stuck  Nos cement, drop lfe ins
and lay off bottom? dart, rupture g
down samme disc and begin
expanding
Releass Go to maximum
from pressure and max
: ovepull to attempt
expansion
linir using i to expand. No g ;;::?::n
most success then —Yes while
h 4 efficient allow cement to >xpanding ?
method. set and
Have thread mechanically
rep on hoard Yes expand,
to inspect all + i No
connections. RIH just
Separate cement abov;e the
joints as re- and expand No
i ’ expandable
runs or not linerin liner top
- lace
ab'?:: re P and set 13-
: 5/8"
whipstock
¥
s ¥
Continue
Condition Yesm—— o expanding
: through
T'e antd slastomers.,
T rnspﬁc R with 10-5/ Sidetrack
Inerior - g2 BHA, wel and ‘
re-run prepare for 9.5/ )
St drill to hole
expandable. section TD. :‘ressure;;sg
Procure some 9- ner per
38" pipe with
8.5" special drift. il
Drill out using s
Pooh, RIH with 10-
] - il
Enventure's driil 2% 1270 BHA
out procedure
Rev. 0.H Page 22 of 35 Jan 2010
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Appendix

Loss Circulation Plan

Wi Losses
Seepage Losses

/\ ' N
/< 10 bl Establish »< 240 Bbihe
-

\ By Loss Rate \\

-
f‘i@#ﬂ“‘»
PaN M;»msm
e ™~
Losses «1 - - =
) B Mix & Pomg LM pill containing
Sweep hole with i :m\ bb‘“"’/ cﬁ;};ﬁﬁigﬁ&;’[}%f&s 30ppb CaCod [MAC) & 15.20ppb
LCN. Sweeps Yes \\ y (MBC) & 10-15pph graphite, Spot across suspectad
containing 15pph ¢— T graphite. 5}3&; t’Jiit loss zone
{:m‘@ & 5,' 10pph across suspected foss
graphite No zone
\

AAosses < 13}-
i .40 bblsilr \/5

More than 2 ™,
A N i Mo
Ho

LEW pills miged S B
ww_lmed? 7
/ ¥

I‘ Mix and Squesze g;:; m;:ﬁ
Ye Form-A-Set AK pilt Y e U:gx;g pil |3\\———

L across loss zone, (Do \\g otte: ff"i/

this anly twice)

Add 4 sxthy
Caliod (M) |
B 4 sxihr |
CaCo3(C)

osses < 10“« Discuss remedial

S l:rl}lsfhrf' - o aptions available
Yt R
/Continue’y,
i drifiing
. ahead | . -
.mimmizmg‘ Hote: Stress Cage will be used in lower
'\ ECD hole sections {167 and 9-7/8"). Pill
f ormulations are subject to change

hen Stress Cage is being used.

apid moverment of pipe causing surge pressures while circulating. Avoid vapld pump start up.
I suspected foss circulation intervals, have 300400 bhis of loss circulation pill ready consisting of:
10 Ihsibbl Goseal, 20 Ihs/bbl Safe Carly 40, 20 {bsibbl Safe Carb 250, 20 ihs/bbl Vinseal

Rev. 0.H Page 23 of 35 Jan 2010
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M acondo

VG252 %)

Sloughing Formations - Tight Hole

FASE MW
{Pending

wl Houston

Ream Tight
Hole

as I‘&iuii‘éd

Check Hole

Conditions

.

Discussions

Indicatlons of

Ream Tig
No—w Hole

as required

ht

b4

Chack Hole
Conditions |~

CONFIDENTIAL

e
H t3 e o,
Yaa—-—-{fght Hole? No N ‘:Ei?m Hale‘?;;_
l ™ Yes
Raise MW
{Pending Ralse MW
Discussions No {Pending
wi Houston Yes Discussions w/
Houston
' I
Rearm Hole Drill Ahead Run Casing Ream Hole
|
¥ v ¥ ¥
No No
Hole Improvement improvement Hole
Conditions Disouss Discuss Conditions  —
tmprove Cptions w/ Options w/ Improve
Houston Houston
Rev. 0.H Page 24 of 35 Jan 2010
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Appendix

i M oac

s

ondo
VoCo252 %0

Possible Wellbore Pressure

CONFIDENTIAL

¥ + )
Indications Indications indications
of of of Drilling Other Indications
Increasing increasing increased Break of Increasing PP
Gas FP{LWD) Flow
1 i i 1 i
|
Check for
Flow
Discuss MW
> Shutin  je—pEs FLOW? NO Increasss w/
Houston if
Required
Kill Well leyps
PRESSURE? A— O
¥ Yes 2 y
Open & Open &
Wonitor Monitor Drill Ahead
Well Well monitoring
T I parameters closely.
l L ¥ l (Watch for Flow)
Flow Bleedback Fiow Bieedback Pay close attention
{0 Stow {Slows No Flow {No Slow {Slows No Flow to fingerprinting
Down} Down) Down} Down}
( l Drill Ahead Drill Ahead
Dlscuss (Watch for Discuss MW fw;?"h;‘“ Ori Aeas
p oW
MW Flow) Dl Ahead Increases wi {Watch for
iner » (Watch for Houston it Elow)
wi Houston Flow} Required
i Required
Rev. 0.H Page 25 of 35 Jan 2010
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M acondo

VG252 %)

Stuck Production Casing

Pyl casing cut of

G.FIB” stuck off
bottom

280 casing De
pufled oot of

Rt with
Freepoint and

CONFIDENTIAL

gaie :u: lay Yo hoies Ho—P] setarmine where
T SATE e casing is free
h 4 .
Cut casing as
Haks up Cut production ] “f‘m betow 138 Pull casing lay
condifioning casing just £ casing fred 8" as possible to down samme - RIH
BHA and FiH abowe 3.5/ |t weel] below 13.81 ves  attempt o i ant set openhole
shoe and lay 3" shos? recover as much Wiok off piu
dows same open hole s pug
possibie
h
REH with
St Whipstock in mrectm:nal
| 3.5 casing assembly and
- just above " mi:;:iit{:nﬁ;:;ﬁeg
asing stub
E 3 Fasing stu sevarity and deill
Wash to boitom 4 T
and work past ke wiper trip
any problematic F=—_g 1 ensure casing e
interval, Adjust will get te bottom
MW a8 necessary
Yes
4
Run Production Ay hicile
Casing 1o T el i b probl oh
Cement Same iper fripl
Fyn and Cement
Froduction
casing.
Rev. 0.H Page 26 of 35 Jan 2010
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HV]];IVM acondo

VG252 %)

[ Ballooning vs. Real (Positive ) Influx_|

l Flow is Suspected {

¥

Shut Well In.
Record SIOPP, SICP, & Pit Gain

!

Calculate Annufus Friction Pressure (AFP} while drilling

Any Losses
Last 24 hrs while
drilling

Frobable

SIDPP » AFP Tax Ballooning

Yes W< SICP > SINPP

Possible Real (Positive) Influx -
HNo i Circulate OMW for 1st circulation,
Maintaln BHP wf choke, Check influx @
B before ralsing mud weight

b

¥

Ho

Any Losses
Ye SICP > SIDPP J

Last 24 hrs while
drilling

No

A

Possible Real {Pasitive) influx -
Can use WEW, but very little advantage.
SICP » BIDPP Mo » Circudate QMW for 181 circulation.
Watntain BHP w/ Choke. Check influx @ BU
before raising mud weight

Yesu

v

Likely Real {Positive) Infhex -
Use Driller's Method, then Wait & Weight
Circulation Method

Rev. 0.H Page 27 of 35 Jan 2010
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Appendix F:
Application for Revised New Well (APD)

U.S. Depariment of the Interior OMB Control Number 16100141
inerals Management Senice (MMS) OMB Approval Expires 08/31/2008

Form MMS 123A/4238 - Electronic Version
Application for Revised New Well

Lease (32306  ArealBlock MC252 WellName 01 ST 00 BP 00 Well Type Exploration
Application Status  Approved Cperator 02481 8P Exploration & Production Inc.

Correction Marrative  01-25-1C -
1) Revise Annular Pressure test from 5000 psi to 3500 psi.

2} Request departure to stumyp test the 8-5/8" and 5-1/2" drilf pipe but only the 8-5/8" diilipipe
subsea. The only time the 5-1/2" will be run below the stack is as an inner string during the 16"
casing job. Once the 18" string is landed out and cemented, the seal assemble will be set, and the
inner string pulied out of the wellbore. During this time the 5-1/2" will be below the stack inside the
casing

01-12-10 - Revision to use the Deepwater Horizon to finish diilling operations (Madanas sent to
shipyard for repairs, no longer under BP contract).

Revised attachments include:

1) Horizon BOP schematic

21 Wellbore schematic with revised RKB

3} Renised Departure List {removed departure for 250,449 (f)
4} Revised Pore Pressure Plot with Horizon RKB

The casing information has been upated to reflect actual setting depths, mudweights, ete.

Attachments referring to the Marianas BOPs and meoting have besen removed,

10-29-0¢ - Revised to show shallow setting depth and revised cement wolume for the 18" casing.

Revision §; 10-15-08

This RPD is to request approval to replace the upper annular glement from the originally approved
standard element rated to 10k on 5-1/2" pipe to a 6-5/8" element which is rated to 7.5k on 5-1/2"
and 10k on 8-5/3".

Please see the attached chart which shows the rating of each element. Our max annular tests per
the approved APD will be 8k both on the stump test and down hole.
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U3, Depariment of the Interior

Minerals Management Sendce (MMS)

OMEB Control Number 1010-0141
OMB Aporoval Expires 08/31/2008

Form MMS 123A/123S - Electronic Version
Application for Revised New Well

Well Name 001
{2481

Lease (32308 ArealBlock MC 252
Application Status  Approved

ST 00 B8P 00 Well Type Exploration

Operator BP Exploration & Production nc.

General Well Information

APl Number 608174116900 Approval Date  (1/29/2010 Approved By Frank Patton
Date of Request 01/252010 Req Spud Date  06/15/2009 Kickoff Point WA
Water Depth (ft.) 4992 Drive $ize (in) 38 Mineral Code Hydrocarbon
RKB Elevation 75 Drive Depth (ft.) 5361 Subsea BOP Yes

Verbal Approval Date

Verbal Approval By

Proposed Well Location
Surface Location

LEASE {OCS) G3230¢

AreaiBlock MC 252

Authority Federal Lease

Entered NAD 27 Data

Calculated NAD 27 Departures

Calculated NAD 27 X-Y Coordinates

Lat: 2873836889 N 6857 X 1202802.892336

Lon: -B8.38593389 E 1037 Y  10431702.916858

Surface Plan Plan Lease {(OCS) (32308 ArealBlock MC 252
Bottom Location

LEASE (OCS) (32308 Area/Block MC 252

Entered NAD 27 Data

Calculated NAD 27 Departures

Calculated NAD 27 X-Y Coordinates

Lat: 2873838868 N 6857 X 1202802892538
Lon: -B8.36593389 E 1037 Y 10431702.916855
Bottom Plan Plan Lease {OCS) (32306 Area/Block MC 282

Approval Comments
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U.S. Department of the Interlor

Minerals Management Sendce (MMS)

Lease G32306
Application Status  Approved

Geologic Information

ArealBlock MC 282

OME Control Mumber 10100141
OME Approval Expires 08/31/2008

Form MMS 123A1M238 - Electronic Version
Application for Revised New Well

Well Name 001
Operator 02481

ST 0 BP 00 Well Type Exoloration
8P Exploration & Production inc.

H2S Designation Absent

H238 TVD

Anticipated Geologic Markers

Name

Top MD

Reticulofenestra pseudoumbilicus

Catinaster mexicanus

9100

Catinaster cositus

13145

Discoaster kugler

14153

Cyclicargolithus floridanus

17481

Globoretalia peripheroronda

18400

Sphenclithus heteromaorphus

19120

Discoaster petaliformis

19594

Rig Information

RIG SPECIFICATIONS
Rig Name

DRILLING
HYUNDAL

Function

Shipyard

T.0. DEEPWATER HORIZON
Type SEMISUBMERSIBLE

ANCHORS Mo

1D Number 48428
Constucted Year 2001
Refurbished Year

RATED DEPTHS
Water Depth 10000

Drill Depth 35000

CERTIFICATES

ABS/DNY 02/28/2011

Coast Guard 07/27/2011

SAFE WELDING AREA
Approval Date  08/28/2001

District 1

Remarks
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U.S. Department of the Interior OME Control Number 1010-0141
Minerals Management Sendce (MMS) CMB Approval Expires 08/31/2008

Form MMS 123A/1238 - Electronic Version
Application for Revised New Well

Lease (532308 Area/Block MC 252 Well Name 001 ST G0 BPF 00 Well Type Exploration
Application Status  Approved Operator 02481 BP Exploration & Production Inc.

Number |Question Response| Response Text

1 Will you maintain quantities of mud and mud YES

material {including weight materials and additives)
sufficient to raise the entire system mud weight 172

z If hydrocarbon-based drilling fluids were used, is A
the drilling rig outfitted for zero discharge and will
zero discharge procedures be followed?

3 If drilling the shallow casings strings riseress, will | YES
yau maintain kil weight mud on the dg and
maritor the wellbore with an ROV to ensure that it |

4 If requesting a waiver of the conductor casing, have | N/A
you subimitted a log to MMS G&G that is with in
500 feet of the proposed bottom hole location far th

5 Will the proposed operation be covered by an EPA | YES MO! has been submitted bui permit number has
Discharge Peammit? (please provide permit number not yet been assigned.
in comments for this question)

& Wil all wells in the well bay and related production | N/A
equipment be shut-in when moving on to or off of
an offshore platform, or from well to well on the plat
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U5, Department of the Interior
Minerals Management Sendce (MMS)

Form MMS 123A/123S - Electronic Version
Application for Revised New Well

MC 252 Well Name 001

02481

Lease (32306 ArealBlock
Application Status  Approwed

ST 00
Operator

Permit Attachments

BP 00 Well Type Exploration
BP Exploration & Production Inc.

OME Control Number 1010-0141
OMB Approval Expires 02/31/2008

lFile Type ' File Description Status
Required Attachments
pcdf Drilling prognosis and summary of diliing, cementing, and mud Attached
processes
pf Directional Program Attached
pf Proposed Well Location Plat Aftached
pdf BOP & Diverter Schematios with Operating Procedures Attached
pif Pore pressure (PP}, Mud Weight (MW, and Fracture Gradient (FG) Piot | Attached
pdf Proposed Wellbore Schematic Attached
pf Engineering Calcuiation Attached
Optional/Supplemental Attachments
et Departure List Attached
POF Application for Permit to Drifl Aftached

Contacts Information

Name Heather Powell

Company 02481 EP Exploration & Production Inc.
Phone Number 281-504-0034

E-mail Address heather. powell@bp.com

Contact Description | Regulatory

MName Scherie Douglas
Company 2481 EP Exploration & Production Inc,
Phone Number 281-366-6843
E-mail Address scherie.douglas@bp.com
Contact Description | Regulatory
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U.S, Department of the Interior
Minerals Management Senice (MMS)

OMS Control Number 10100141
CMEB Approval Expires 08/31/2008

Form MMS 123A/1238 - Electronic Version
Application for Revised New Well

Lease G32308 Area/Block MC 282 Well Name 001 ST 00 BP 00 Well Type Exploration
Application Status  Approved Operator 02481 BP Exploration & Production Inc.
Well Design Information
Interval Number 1 Type Casing Name Conductor
Section Casing Size | Casing Weight | Casing | BurstRating | Collapse Rating Depth i) Pore Pressure
Number {in} {Ibift) Grade {psi) WD TVD {ppal
1 23.000 218.0 %52 2437 952 8217 8217 8.6
GENERAL INFORMATION PREVENTER INFORMATION TEST INFORMATION
Hole Size {in} 32.500 Type No Preventers Annular Test (psi} ]
Mud Weight (ppg) 8.6 Size {in) NiA BOPMDiverter Test (psl) 0
Mud Type Code Gelled Sea Water | Wellhead Rating (psi Q Test Fluid Weight {ppg) 0.0
Fracture Gradient {ppg) 9.8 Annular Rating (psi) 0 Casing/Liner Test(psi) D
Liner Top Depth {ft) BOP/Diverter Rating (psiy O Formation Test {ppg) a.c
Cement Valume (cu ft) 4838
Interval Number 2 Type Casing Name Suface
Section Casing Size | Casing Weight | Casing | Burst Rating | Collapse Rating Depth (f} Pore Pressure
Number {in} Ity Grade {psi) MD TVD {ppy)
1 22.000 70 A-80 7955 8670 5227 5227 8.6
2 22.000 224.0 X-80 3363 3878 7937 7987 9.3
GENERAL INFORMATION PREVENTER INFORMATION TEST INFORMATION
Hole $ize {in} 26.000 Type Elowout Annular Test (psi} 5000
WMud Weight (ppg) a5 Size {in) 18.75 BOPDiverter Test (psi) 6500
Mud Type Code YWater Base Weilhead Rating (psi) 15000 Test Fluid Weight (ppg) 26
Fracture Gradient (ppg) 10.5 Annular Rating (psi) 10000 Casingfliner Test (psi) 3400
Liner Top Depth {ft) BOP/Diverter Rating (psi) 15000 Formation Test (ppg) 10.5
Cement Vaolume (cu ft) 6301
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LS. Depariment of the Interior
Minerals Management Sendce (MMS}

OMB Control Number 1010-0141
OMB Approval Expires 08/31/2008

Form MMS 123A/1238 - Electronic Version
Application for Revised New Well

Lease G32308 Area/Block MC 252 Well Name 001 3T 00 BPF 00 Well Type Exploration
Application Status  Approved Operator 2481 BF Exploration & Production Inc.
Interval Number 3 Type Liner Name Intermediate
Section Casing Size | Casing Weight | Casing | BurstRating | Collapse Rating Depth (it} Pore Pressure
Humber {in} {ibitt} Grade {psi} MD TVD {ppg)
1 18.000 117.0 P-110 8680 2118 3869 3989 10.0
GENERAL INFORMATION PREVENTER INFORMATION TEST INFORMATION
Hole Size (in} 22.000 Type Blowiout Annular Test {psi) 5000
Mud Weight (ppg) 10.2 Size (in) 18.75 BOP/Diverter Test (psi) 6500
Mud Type Code Synthetic Base Wellhead Rating [psl} 15000 Test Fluld Weight (ppg) 10.2
Fracture Gradient (ppg} 12.1 Annular Rating {psi) 10000 Casing/liner Test {psi}) 3000
Liner Top Depth {ft}) 7489.0 BOPI/Diverter Rating {psl) 15000 Formatlon Test (ppg} 12.1
Cement Volume (cu ft) 993
Interval Number 4 Type Casing Name Intermediate
Section Casing Size | Casing Weight | Casing | Burst Rating | Collapse Rating Depth (ft} Pore Pressure
Number {in} {ibift) Grade [psi} MD TVD (ppy)
1 16.000 7.0 P10 8920 2340 12500 12500 11.4
GENERAL INFORMATION PREVENTER INFORMATION TEST INFORMATION
Hole Size (in) 20.000 Type Blowout Annuiar Test (psi) 3500
Mud Welght {(ppg) 11.6 Size (in) 18.75 BOP/Diverter Test (psi} 6500
Mud Type Code Synthetic Base Wellhead Rating (psi) 15000 Test Fluid Weight (ppg) 118
Fracture Gradient (ppg} 13.8 Annular Rating {psh 10000 Casing/Liner Test {psi) 3300
Liner Top Depth {f1) BOP/IDIverter Rating {psl) 15000 Formation Test (ppg) 13.8
Cement Volume {cufty 930
Interval Number 5 Type Liner Name Intermediate
Section Casing Size | Casing Weight | Casing | Burst Rating | Collapse Rating Depth {ft) Pore Pressure
Number {in} {bift} Grade {psi} Mo TVD {ppg)
1 13.625 88.2 2-128 10030 4800 18300 18300 129
GENERAL INFORMATION PREVENTER INFORMATION TEST INFORMATION
Hole Size {in) 16.000 Type Blowout Annular Test {psi) 3500
Mud Weight (ppg) 13.1 Size {in) 18.75 BOP/Diverter Test {psi) 6500
ftud Type Code Synthetic Base Wellhead Rating {psi) 15000 Test Fluid Weight (ppyg) 131
Fracture Gradient {ppg} 14.7 Annular Rating {psi) 10000 Casing/Liner Test {psi) 2000
Liner Top Depth {ft) 122000 BOPDiverter Rating {psl) 15000 Formation Test (ppy} 4.7
Cement Volume {cu ft) 410
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U.S. Deparirment of the Interior OMB Control Number 1010-0141
Minerals Management Senice (MMS) CMEB Approval Expires 08/31/2008

Form MMS 123A/123S - Electronic Version
Application for Revised New Well

Lease (532308 Area/Block MC 252 Well Name 001 ST 00 BP 00 WellType Exploration
Application Status Approved Operator 02481 BP Exploration & Production inc,
Interval Number & Type Open Hole Mame Open Hole
Section Casing Size | Casing Weight | Casing | Burst Rating | Collapse Rating Depth (1) Pors Pressure
Number in} {ibift) Grade {psi) MD TVD {Ppg}
1 20200 20200 14.0
GENERAL INFORMATION PREVENTER INFORMATION TEST INFORMATION
Hole Size (in) 14.000 Type Blowout Annuiar Test {psi} 3500
Mud Weight {(ppg) 14.2 Size {in} 18.75 BOP/Diverter Test (psi} 6500
Mud Type Code Syrthetic Base Wellhead Rating (psi) 15000 Test Fluid Weight (ppg) 0.0
Fracture Gradient {ppg) 16.1 Annular Rating (psh) 10000 Casing/liner Test (psi} 0
Liner Top Depth {ft) BOP/Diverter Rating (psi) 15000 Formation Test {ppg} 0.0
Cement Volume (cu Tt}

PAPERWORK REDUCTION ACT OF 1885 (PRA) STATEMENT. The PRA (44 U.S.C. 3501 et seq. Requires us to inform you
that we coliect this information to obtain knowiedge of equipment and procedures to be used in drilling operations. MMS uses
the infornation to evaluate and approve or disapprove the adequacy of the equipment and/or procedures to safely perfonm the
proposed drilling operation. Responses are mandatory (43 U.S.C. 1334). Proprietary data are covered under 30 CFR 250.196.
An agency may not conduct or sponsor, and a perscn is not required to respond to, a collection of information unless it
displays a currently valid OME Control Number. Public reporting burden for this form is estimated to awerage 27 hours per
response, including the time for redewing instructions, gathering and maintaining data, and completing and resviewing the form.
Direct comments regarding the burden estimate or any other aspect of this form for the Information Collection Clearance Officer.
Mail Stop 4230, Minerals Management Sendce, 1849
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