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GoM Exploration Wells

MC 252 #1 — Macondo Prospect
Well Information

Macondo
wcrsie

1 Well Information

1.1 Well Objectives

e 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).

—e—|f-well results are positive; acquire sufficient informationto plan-an-efficientappraisat——
program. If negative, acquire information to determine reasons for failure.

e Deliver drilling performance targets established in the AFE.
e Successfully evaluate any commercizl hydrocarbon interval discovered.
e Incur (0) MMS “Incidents of Non-Compliance” while conducting operations on this

federal lease.

= Our HSSE objective is Zero Incidents, no harm to pecple, environment or equipment.

We will accomplish this by:

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

Horizon
Supervision on deck.

Y N ¥

injuries.

> Useof the THINK Planning Process and the" START Observation and Monitcring

Process.

1.2 Basic Well Data

Living the Horizon Safe Way Forward Plan
Focus on: Risk Assessment, Planning, Lifting, DROPS and preventing Hand

, st Nl Data s S U
Operator BP

\Working Interest Partner Anadarko, Mitsui

\Well Name 0CS-G 32306, Mississippi Canyon 252 #1

Commen Name

Macondo

\Mater Depth 4892
MSL - RT 75" (Transocean Deepwater Horizon)
RT - ML 5067
Planned Total Depth 19,650'
Authorized Total Depth 19,650'
Authorized Cost $96.15MM
AFE number (SAP) X2-000X8
Regulatory Agency MMS - New Orlzans District
APl number 608174116900
Surface Location Tolerance 50'
BH Target Hard Lineg 125’ Radius
Rev. O-H Page 2 of 12 Jan 2010
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GoM Exploration Wells

MC 252 #1 — Macondo Prospect
Well Information

(i Location:. | coordinate i} iiCoordinate | -8twde .k Longitude {1
Surface (actual) | 1.202,798.01 1043161969 | 28°44'17.142°N | 88°21 585024 W
Botiom Hole 1,202,803.88 10,431,617.00 28" 44 1727 N | 88°21'57.340°W

1.3 Program Specifics

1.3.1 Casing Program

" 'Casing Size ' | SettingMD " |" Setting TVD
36in. 5321 5321
28in. 6217 8217
22in, 7937 7937
18in. 8969 8969
16in. 12250 12250
13-5/8 in. 15300 15300
11-7/8 in. Centingency Contingency
9-7/8in. 19,650 19,650

1.3.2 Wellhead Program

Vendor i

quiipmehi

Dril-Quip

$5-15 ES Big Bore Il

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

Two (2) Slope Indicator Supports

28 in. Supplemeantal Hanger

18-3/4 in. High Pressure Housing — with HD-H4, 27" O.D. wellhead connectar

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

9-7/8in. 2 positior: hanger with 1* position dummy hanger

1.3.3 Mud Program

Confidential Treatment Requested by Transocean Holdings LLC

Casing Interval .| Mud Type ' | Density
28in. SW 8.6 (sufacs)
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 (CH)
13-5/8 in. SOBM 11.8 - 13.1 ppg (surface)
8-7/8in. or OH SOBM 13.1- 14.6 ppg (surface)
Rev. 0-H Page 3 of 12 Jan 2010
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MC 252 #1 — Macondo Prospect W
Well Information

1.3.4 Wellbore Surveying Program

Casing Interval " | Survey Type = | F.requen‘cy
28in. MWD Every sland
22in. MWD Every stand
_ _18in. MWD Every 500 ft minimum
' _ - (o be advised)
16 in. MWD Every 500 ft minimum
(to be advised)
13-5/8 in. MWD Every 500 ft minimum
(1o be advised)
9-7/8in, or OH MWD Every 500 ft minimum
(o 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 lagging 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 Page 4 of 12 Jan 2010
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L GoM Exploration Wells

M aconds
MC 252 #1 — Macondo Prospect L
Well Information

1.4 MMS Notes

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

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, 2008 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:

£

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 fest to 1944 feet, 3200 feet to 3367 feet 3760 feet to 3960 feet and 437- feet to
4600 feet EML.

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

If the water depth is greater than 800 meters (2,624 feet) and you plan to leave the
wellhead an 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, completicn guide base height, and aerial
extent. If the water depth is greater than 1,666 meters (5000 feet), then concurrance
from the Navy is not required. The approval of waiver to leave a wellhead on the sea
floor in water depth less than B0O meters (2,624 feet) will be limited to 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 i‘

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.
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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. Itis 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 |sabela. Thetarget
depth for Macondo is approximately 18,400". The well will be drilled to a TD of 19,850’ 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 fc 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 18” casing. Nfter POOH, the 18" 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 POCH for 13-5/8" liner. After
POCH, 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 performad 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 evaluaticn 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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1.9 Days vs Depth Curve
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1.10 Cost vs Depth Curve

Macondo - MC 252 #1
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21

Subsurface Information

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 YWI=100%. (It is expected to have a partner prior to

spud, orshortly 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 |ateral 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 reservoirs 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.

Proposed Wail ALB

M5S Target

Seismic Depth
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2.2 Formation Tops

- List of Sngmf cant Markers Antu:lpated

—— ‘Name: —{-Subsea Depth— Top MD-

. Reticulofenestra pseudoumbiiicus; | 7080 . l 7060

- Globorotalia margaritae o | ‘

- Cafinaster mexicanus 3 9100 9100

Catinaster cealitus e 1 3145 T 45
Discoaster kugleri; Globorotalia fohsi | 14153 14153
robusta |

i Cycr:cargohrhus floridanus o [ 17481 i 17481 |

D NN — -
Sphenolithus heteromorphus | 19120 !

{HD:scoasterpetaI:ronms e | {19504 - _ )
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iy GoM Exploration Wells

MC 252 #1 — Macondo Prospect
Subsurface Information

2,5 Seismic Cross Section

Rigel: MC_252, MC_266
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RED GoM Exploration Wells

MC 252 #1 — Macondo Prospect
Subsurface Information

2.6 Pore Pressure Curve

Macondo MC_252-1-A Pressure Forecast: REV4 ,1/7/10
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i GoM Exploration Wells

MC 252 #1 — Macondo Prospect
Subsurface Information

2.7 Directional Plan
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2.8 Estimated Temperature Plot

Macondo Temperatures

Temporaturos (oF)

Jan 2010

Page 9 of 9

Rev. O.H

TRN-HCJ-00093547

Confidential Treatment Requested by Transocean Holdings LLC



(Page 23 of 108)

o, N GoM Exploration Wells o

M acondao
MC 252 #1 — Macondo Prospect o
Pre-Spud Activities

Table of Contents
3 PRE-SPUD ACTIVITIES ..o sce s e smes e et s am s s s smmees seme e see e s s s e et eee e
3.1 Mobilization .....cccccocvevieernces

3.2 Pre-Spud Meetings......c.......
3.3 ACHION HBIMS......ccerecerrerrnsersemressmarsneesss e smevensassmeserseessmenasansasanas

Moo N

Rev. O.H Page1of2 Jan 2010

Confidential Treatment Requested by Transocean Holdings LLC TRN-HC3-00093548




(Page 24 of 108)

b GoM Exploration Wells e as o d s

MC 252 #1 — Macondo Prospect
Pre-Spud Activities

3 Pre-Spud Activities

[ isl i isu—face Location i
Latitude: | 28°44'17.1424' N | Longitude | 88° 21'58.5024' W

3.1 Mobilization

= 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 secticn 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

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

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

e Ensure a plan to displace wellbore back to SCBM from seawater is prepared and
reviewed.

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

= 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.

= Ensure all contingency LCM products are on the rig prior to starting this hole secticn.
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Confidential Treatment Requested by Transocean Holdings LLC

TRN-HC3-00093549




(Page 25 of 108)

i GoM Exploration Wells

MC 252 #1 — Macondo Prospect
16" Drilling Liner Interval

Table of Contents

8 168" LINER INTERVAL ... e e e s s cae e e s de e e e s name e nmnan 2
8.1 Introduction . 2
8.2 Objectives.... 2
83 Concerns K R A S RS S R S
8.4  General Drtllmg Operahons Procedure R RS S R
Figure 1: 16" Liner OH Section: Drill Smng MOP I -
- Figure-2:-Clean-out-BHA Schematic... T
Fjgurs 3: Drilling BHA Schematic... PRt R Ve R 3 SR R S S SRR AR ST ARSI,
85 16" Casing and Cementing Oper:atrons ......................................................................... 9
8.5.1 Casing and Cementing Preparation... '
8.5.2 Casing Procedure..........ccueeveenes .10
8.5.3 Cementing 16" Liner G2
Attachments .......cccocvvvremnmericnnsiniien o
Attachment 1: 16" Liner Diagram........ .16
Attachment 2. 16" Liner with 6-5/8 in.: Lano‘mg STrmg MOP R s BT
Fem. . ioiiio Comment -0
Cleanout Bit 18-1/8" Hughes Rock Bit
Bils 16-1/2" HC507Z (primary)
Underreamers Hughes GuagePro XPR (207)
BHA RSS, MAD, 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 tocl, 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 opf FH
Mud system SOBM, Drillout MW = 10.6 ppg {surface). Projected MW at end of interval is 11.7 ppg
{downhale).
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 strirg (if well control use backup joint which will be set-up with dual plugs).
Landing string 6-5/8" 40 pp! S-135 FH
Cementing 16.2 ppg Halliburton Class H cement (see detailad cement program)
Anticipated LOT at drill out
(start of 16" interval /18" shoe) | '=-0 PP EMWLOT
Rev. O.H Page 1 of 17 Jan 2010
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MC 252 #1 — Macondo Prospect @
16" Drilling Liner Interval

8
8.1

16" Liner Interval
Introduction
The cbjective 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

8.2

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.

Objectives

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

8.3

» 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.

= Cement 16" casing per design to achieve a 13.6 ppg LOT without remedial
operations.

e Minimize mud losses / wellcontrol events.

Concerns

Concern/ Hazard -| Mitigation of Concern { Hazard

Pore Pressures and Utilize BP GoM procedures during 18" LOT to ensure accurate measurement.
Fracture Gradients Wellsite gealogists to monitor pore pressure trends to ensure proper analysis of wellsite pore

pressures. Wellsite leaders, todl pushers, drillers, and crew are responsible for monitoring
drilling trends and will have an active role in ECD management.

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

ffassive Lost As there is potential for a deplated sand starting at 10,750" TVD and continuing until 11,000'
Circulation TVYD ahigh concentration LCM pill should be made prior to drilling out (34 ppb / 100 - 200

bbls). A LCM decisicn tree is supplied for review in the appandix. The standard 7/7/7
exploration background LCM formulation should be 2pplied throughout the interval.

Running 16" liner Allamon diverter system should be in place to minimize surge pressures. Also, have a mud

surge retumn tool available to minimize mud losses on floor while running casing dus to tight
tolerance through stack / wellhead.

Vibrafion issues Monitor BHA vibration. Utilize all prior lessons learned on 18" shoe track and salt drilling.
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BREL GoM Exploration Wells

MC 252 #1 — Macondo Prospect
16" Drilling Liner Interval

M0y g
fibiin

cendao

Concern/ Hazard: | | Mitigation of Concern / Hazard

unable to mitigate vibrations discuss alternatives with Housten Team.

Vary drilling paramelers (WOB, RPM, etc) to minimize downhole andfor surface vibrations. If

supplied to the rig prior fo drilling this section

Stuck Liner Off Boltom [ A contingency plan will be in place should the liner get stuck off bottorn.  This will be

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

Tight Clearance Note fallowing minimum IDs:
Profies + 18-34" HP housing - 18.510"
e 15" casing Hanger — 18.375" (OD)
o 18" casing Hanger - 16.553" (OD)
= 18" Seal Assembly - 17 592" (OD)
Slowly run 16" casing to minimize surge pressures

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

8.4 General Drilling Operations Procedure
1. Ensure BOP has been tested (per compliance with approved APD).
e |nitiate well control and emergency disconnect drills.
¢ Ensure all personnel are in compliance with MMS Sub Part “O",

2. 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.
3. PU and RIH with clean-out BHA.
¢ Run aretrievable wear sleeve in the BHA.
s 18-1/8" Rock bit (no Geo-pilot)
s Offline - rack back Geo-pilat with 16-1/2" PDC bit for the drilling BHA.

4, 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.

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.

© @ N OO

Pump weighted/viscous sweeps to help clean the wellbore of cement chunks

e Ream shoe joints to remove cement sheath (especially shoe and float collar)

e As shoe track is being drilled increase mud weight to 10.8 ppg (surface).

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

Rev. O.H Page 3 of 17
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GoM Exploration Wells

MC 252 #1 — Macondo Prospect
16" Drilling Liner Interval

Circulate cuttings above the stack.

Close annular or pipe ram.

Perform LOT per standard GoM LOT procedure (anticipated LOT = 12.0 ppg)
If LOT is good prepare to drill ahead

: ‘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. | '

. ]\Btgs:

Shape of LOT curve rather than an actual value will dictate whether a squeeze
job is required. | : THERIH) i

If surface mud weight is < 0.5 ppg of surface LOT, MMS épproval is reqﬁiréi:l. ;

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

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.

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.

WParametef: T Guideifest = - E S PR s s

ROP

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

WOB

10-65 kips (limited by Vibraticn, 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 lo include any mud
compressibility in LOT number.) Based on aclual hole conditions, the ECD readings may be
adjusted closer lo LOT in order to push the casing peint deeper. Before doing so discussions
should be had with the Houston based tsam, and MMS approval granted.

Close coordination between BP wellsite leaders, drilling crew, and LWD Engineers will be

required on ECD management to achisve maximum performance. Roles and responsibilities
of all involved parties should be discussed in hole interval planning meeting.

Pump Rates

820-1200 gpm is planned range. Optimize for ROP, hole cleaning, and ECD limits.

Vibration

Monitcr vibration indicators to mantain in acceptable range.

Hale
Deviation

Limit hole deviation to under 3°. Rotary steerable tools will be in the hole and dog legs should
b= kept under 1°/100.

Section TD

15" liner point is permitted to 12,500" ft MD / TVD. Because of the shallow setting depth on the
18" amax of 12,250' seems more prebable for this interval. The objective of thisinterval is to
isolate pressured/dapleted sands anc achieve required LOT to reach 13-5/8" TD. Pushing
casing point as ceep as possible should be considered, based an 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.
Cnly pump weighted / viscous sweeps if PWD/wellbore indicates hole cleaning

issues.

Prior to drilling potentially depleted sands, ensure:

.. ensure these actions are followed while drilling this interval.
“ig ' Usesalt exit strategy to drill sands from ~10,200" — 11,000".

“c 100'- 200 bbl/ 84 ppb LCM pill has been built (per the mud program)

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.
= Rathole = ~10-15' above the pilot hole (~110-~115’ total)

18. Circulate and condition, as required, ta 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, spet a 16.5 ppg weighted SOBM pill in rathole.

20. If hole conditions warrant, make a short trip to determine heole conditicns and

reduce potential of sticking 16" liner.

21. POOH into 18" shoe, ensuring cement sheath has been removed. If drag is

should be paid, as reamer will still be activated with flow.

22. Continue POCH to place bitin 16° profile area, wash 18" wellhead profile area.

Continuc to POOH, recovering wear slecve and prepare to run casing.

Page 5 of 17
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Figure 1: 16" Liner OH Section: Drill String - MOP

3
300
D spiraes

Bloyed weight of BHA
Total length of BHA

Iy Buoyed Wit

1347378

INOTE: The air weight of spiraled hevi-wate drill pipe is calculated as 95% of non-spiraled HWDP.
IAssumes lowest planned MW of 11.5 ppg
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Figure 2: Clean-out BHA Schematic
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Figure 3: Drilling BHA Schematic
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0.5 ar 1%91/2° 0l Cellar
2.5 by 168" 18 Stabilzer - B
a5 uer 7 x B /27 Uridl Collarn
9.57 T Drill-Cuip Wear Sleave Ruaning Tool
240" 4 Cross Quer Sub
o 1o 2" Perny Soflar
= . 8.257 a0 AxB VYA Crilleailar
o125° @ Croas Over Sub
BRPE 270! Qx AR HWDP
@ = H-C Diilkng Jar
£.E257 £00 Z0x 6 59" HWDP
6.625" a0 € 58" 0P

Box 5587 Flv
Cross Qver Sub

Dow 6-58" ey

3% B 174" Dl eoxlar

Box 558" Rog
&" Pany colar
Box 558" Heg
Crogs Crier Sub
Firww 7-5417 Fimg

Drill-Quip Woar Stewve
Runring Toul

Deve 7-58 Ny

220127 Dadll Collaarss

B3R
A ; G
16 8" In-Lina Staldilor

Bex W8 Fag

92
PWD+SR+RES-CDS

Box 58" Regy
Nan Mag Croos Over
Sub

v i ey

Flax colar w' GM

Fox $-50° Reg

16 Q" ID Stolilizer -
BFF

o 558" Rag

2802 Senee GeoPilat

Oex 650" Meg
16 WE QDEUTZ P0G
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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.

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

Prior-to-shipping;-ensure-Dril-Quip -has - made-up crossovers-and-appropriate DP—————————

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 Teol and place on riser skate.
Prepare and rig-up Frank’s flowback tool, ensure toal 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.

Confidential Treatment Requested by Transocean Holdings LLC
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8.5.2 Casing Procedure

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

tem. . . Ftg | Size.| Wall: | ppf [ Grade | Connection '
Shoe Jt with guide shoa e n , ,
(centralized) 48 16 0575" | % P110 Hydril 511
Float Collar Jt withL47TWA : o " .

float collar (centralized) 48 16 0.575 96 P110 Hydril 511
Centralized jt (2) ~90’ 16" 0575 | 98 P110 Hydril 511
Non-centralized Jts ~X, XXX 16" 0575° | 96 P110 Hydril 511
Hanger Joint ~20' 16" 0.575" 96 P110 Hydril 511
16" Hanger/Seal iy . ;
Assemtly 5 18.466 N/A 160 N/A Hydril 511
ATC Dart Catcher Sub & i

Downdet Sub ~6 NA WA | NPA | N/A HT-55

Inner String (150" above =00 541 NIA ~ NIA HT-55
shoe)

ATC Diverter Sub“B" -6 S-1/4" | 343" | 402 | Q125 HT-55

Inner String (2 stends)_ ~240' 512 /A - N/A _HT-55
Crass-Over ~5' 512" | 04157 | 24 5135 4-1/2'IF x HT-55
MRLD Tool ~5.5 18341 | NA | 354 | NA 4-1/2'IF % 6-5/8°R
Cross-Over =5’ 51/2" | 0415 | 24 | &135 6-5/8'R x 6-5/8" FH
Landing String ~120' 6-5/8" | 0625" | 40 | S35 FH

ATC Diverter Sub "A” ~6 S-1/4" 3.13" | 402 | Q125 FH
Landing String ~X X0 6-5/8" | 0.625" | 40 S-135 FH

Centralizer details: Weatherford Bow Spring centralizer (4 subs)
Casing ID: 14.85in.
Casing drift: 14.75 in.
Casing collar OD: 16.00 in.

Burst Disk: ~6100" TVD (1000' BML), 9400-8100° TVD (500-800" above the 18"

shoe), and 10,400'-10,600° TVD (500-700’ below the 18" shoe)

Lot o Minimum Torque S Sl Maximum:
Coppcctlo_n %'%D Required °P"‘“.'?f.“ I‘”."‘-‘?.;' (Yield) Torque
16 in. 37,000 ft-b 44,000 ft-lo 450,000 ft-Ib

» Have Hydril thread representative on location to inspect casing threads and

connection make-up.

Rev. 0.H
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e Thread lock 5 joints from shoe up.

e Do not close blind shear rams or annulars when running casing.

e Monitor well via choke and kill lines.

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

e 16" pin threads will be delivered pre-doped with Jet Lube Seal Guard. Only_pin

should have a thin coating of Jet Lube.
e Asrequired, clean box threads prior to make-up.

e Four 16" subs will be sent out. Each sub should comntain 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.

Make up Casing Hanger joint.

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

PU and install wellhead housing support plate.

» |and casing on support plate.
e Break out Casing Hanger Running Tool and stand back in derrick.

¢ Rig down casing tools.
Run inner string as follows, or as recommended by on site representative:

e ATC downhole drop ball sub with Cement Sub

s 5-1/2" DP to space out stinger ~150’ above shoe

e ATC Diverter Sub “‘B”

e Two (2) Stands drillpipe

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

¢ ATC Diverter Sub "A”

e 6-5/8" landing string

Install Seal Assembly
* 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.

= 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.

Rev. O.H
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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.

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

Free drop 2-3/8” ball § stands prior to landing out.

. Just prior to landing 16™ hanger, pick-up Blackhawk cementing manifold.

Land 18" hanger in 22" adapter profile on 22" casing. Confirm proper placement
(per Dril-Quip recommended procedures).

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

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

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

Pressure up to 1000 psi as before and hold same for 2-3 minutes. (Latching
window will shift at 300 - 800 psi).

Continue to increase pump pressure to 2200 - 2400 psi to blow ball through

second seat.
Let the ball free-fall to the ATC diverter sub “B" and repeat pressure sequence
Now let 2-3/8" ball fall to ATC Downhole Drop Ball Sub.

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

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

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

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.

mote: Do not circulate above 30 spm until thick mud is above hanger assembly.

Rev. O.H Page 12 of 17
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2. Mix and pump cement (per detailed Halliburton cement program / ensure at minimum
APD cemenl volumes is pumped).

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

i Include mud compressibility in displacement calculations.
_Nole: An updated procedure with aclual pressure sequence and dua[ wiper plug

steps will be supplied to the rig once details have been finalized. . 7 @

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.
e Dart will pass two ATC diverter subs “A” & “B” with 1700 - 2100 psi.

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

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

4. |f 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) S
o Set drill string weight down (not to exceed 50 kips).

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

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

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

e 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. .. .
dunng the different phases of the job as follows: i
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:

~

8. POOH teo place end of cement stinger just below 16” hanger.

Rev. O.H Page 13 of 17 Jan 2010
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e 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).

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

8. 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
1 16" Liner Diagram
2 16" Liner with 6-5/8 in. Landing String — MOP
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Attachment 1:
76" Liner Diagram

16" Casing Shoe Diagram

::f 16" Hanner
1B"
16" P-110
P-110 97 #1
97 Wt
Full Joint
18
P-110
16" T S7 #1
P-110 Full Joint
97 it Made up on shore
Full Joint
Centralizer %;
Sub =
o
P-110
97 #tt Made up on share
Full Joint
NOTE: Back up equipment on site includes:
Centralizer Centralizer sub
Sub Float equipmenl
Casing hanger
16" Running tool
P-110
97 #h NOTE: Thread lock first 5 joints run in the hole.
Full Joint | Made up on shore
NOTE: Float collar 1s a Yeatherford model L47WW large bore
Centralizer circulating auto-fill double valve float collar
Sub
Float Collar, NOTE:  Contralizers are Woatherford bowspring subs
16" W
P-110
a7 #t Made up on shore
Full Joint
Conlralizer
Sub
Shoe
Rev. O.H Page 16 of 17 ‘
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Attachment 2:
16" Liner with 6-5/8 in.: Landing String — MOP

5.5 €.525

14.85 487 5.375
97 22,51 Nominal 40.01
e 288 4848

110,009 | 135,000 135,000

esv.
1,600

[ WHIEDC #1)
WL DG M

Enter Casing Length =
Enter Innet Steing & =i
Enter Length DR

7273
1000 7,123 1 ABT.8200 e i
5,227 200,183

Enter Length DP #3'=' |

lAssumes inner string design
lAssumes lowest planned mud weight of 11.5 ppg
I\jHI RT includes running tool, hanger, and seal assembly
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9  13-5/8" CASING INTERVAL...
9.1 Introduction ..
9.2 Objectives...
93 (0167 1121 o 1 TSNP

9.4  General Drilling Operations Procedure...........

Figure™1:13-5/8" Liner OH Section: Drilt String = MOP ...
Figure 2: BHA Schematic... R SR S T
9.5 13-5/8" Casing and Cementmg Operat:ons

9.5.2 Casing Procedure... =

9.5.2 Cemcntmg 13-5/8" Casmg

Table of Contents

o~ oo LN RN RN

Attachments .. o Ay )
Attachmenf 1 1 3 5/8" Hanger/ Lmer Dragram .14
Attachment 2: 13-5/8" Casing Landing String — MOP R S R R e 1D

Interval Notes

. Comment -

Bits 14-3/4" QD507Z (pnmary)
_ Underreamers | Hughes GuagePro XPR 16-12" i . _
BHA RSS, MWD, PWD, LWD, DDS, GR, Res

Special Equipmeant

13-5/8 liner hanger, Weatherford liner top packar / slips, PBR, Bore protector, mud surge tool,
Weatherford single plug systemn, Allamon Diverter and DTD, BlackHawk Automated cement head.

Drillstring 6-5/8" 32 ppf S-135 FH x 6-5/8” 40 ppf $-135 FH

Mud system SOBM, Crillout MVV = 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 §-135 FH x 6-5/8" 40 ppf 5-135 FH

Cementing 16.2 ppg Halliburten Class H cement {see detailed cemant program)

Anticipated LOT at drillout
(start of 13-5/8" interval)

13.6 ppg LOT

Rev. O.H
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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-wil-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.
= Achieve at least a 14.7 ppg LOT on drill-out of 13-5/8" shoe.
9.3 Concemns
Concern / Hazard Mitigation of Concern [Hazard - TR
Pore Pressures and Utilize BP GoM procedures during 16" LOT to ensure accurate measurement.
Fracture Gradients

Wellsite geclogists to monitor pore pressure trends to ensure proper analysis of wellsite

pore pressures. Wellsite leaders, tool pushers, drillers, and crew are responsible for
monitering drilling trends and will have an active role in ECD management.

Wellsite leaders must ensure that personnel become familiar with wellbore pressurefECD
management guidelines.

Running 13-5/8" Liner

Optimize running speeds to aveid 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 tigh: tolerance through stack / wellhead.

Vibration issues

Monitor BHA vibralion. Ulilize all prior lessors learned on 16" shoe rack and sall drilling,

Vary driling parameters (WOB, RPM, ete) fa minimize downhele andfor surface vibrations.
If unable to mitigate vibrations discuss altermatives with Houston Team.

Casing Wear

Casing wear is a critical issue. Install and monitor ditch magnets. Report daily anc
cumulative metal volumes en daily drilling reports.

Tight Clearance Profiles

Nole following minimum |Ds:
« 16" casing Hanger — 14.800"
« 16" Seal Assembly — 15.312"
Run 13-5/8" casing 1o minimize strge pressures

Offsel Well Problems

Well contrel, stuck pipe, losses, and packing off, have been experienced on some of the
offset wells.

Page 2 of 15 Jan 2010
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9.4 General Drilling Operations Procedure

1.

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

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

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.

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

e Run retrievable wear sleeve in drilling BHA
= Tag top of cement.
Drill-out cement and float equipment.

* Ream shoe joints to remove cement sheath.
= 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 (Clcse annular or pipe ram.

e Perform LOT per standard GoM LOT procedure (anticipated LOT = 13.6)

e 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 altempﬁ; continue LOT. After LOT, make one attempt to get ESD
i value.! .
R Shape of LOT curve rather than an actua] value will ductate whether a squeeze
jobis requlred
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.

s Estimated mud weight at TD will be 13.1 ppg.

7. Drop 1-3/4 in. ball to activate reamer and confirn 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: it R SO S R R T
ROP Limit to rate for adequate hole cleaning {as determined by WS Leader and Mud Engineer).

WOB 10 - 65 kips (limiled by Vibration, Bil / BHA perlormance, and Wallbors Inclinalion)
RPM 120 - 180 is planned range. Optimize for ROP, vibration limits, and directional considerations.

ECC/PWD | Maintzin ECD/PWO of at least 0.5 ppg < LOT valus. (Remember to include any mud

compressibllity in LOT number.) Based on aclual 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 tzam.

Close coordination between BP wellsite |eaders, 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 | BDO - 1200 Is planned range. Optimize for ROP, hole cleaning, and ECD limits.
Vibraticn Monitar vibration indicators to mantain in acceptable range.

Hele L'mithole deviation to under 3°. Rotary steerable tocls will be in the hole and dog legs should
Deviation b kept under 1°/100.

Section TD 13-6/8" liner point is designed at 15,300 # MD / TVD. Objective of this interval is to drill as
dzep as possible in order to maximize LOT value before drilling the next secticn. Pushing
casing paint should be discussed with the team based on hole conditions, MW, end ECD's.
Being able to push casing deeper than planned, recuces 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 MIMS for a departure from the APD.

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

9. Pump weighted / viscous sweeps, 2s needed, to clean hole and minimize ECD. As
this is a vertical wellbore with sufficient pumps, sweeps should not be required.

10. 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.

e Plan to set the 13-5/8" liner 5-10° off bottom (in pilot hole)

11. 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).

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

13. 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.

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

Aditisted Wt
| 135,000 vie T

Buoyancy Factor
Air weight of BHA | 2] .
Buoyed weightof BHA . :107.607
Total length of BHA .~

Enter Length DP) #2 =5

EntérLength DR #3 = G e
ErterLength DP 0
EnterLength DR #5 = O

NOTE: The air welght of spiraled hevi-wate drill pipe is calculated as 95% of nen-spiraled HWDP.
Assumes lowest planned mud weight of 13.0 ppg for section

Rev. O.H Page 5 of 15 Jan 2010
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Figure 2: BHA Schematic

SpErTyY-SUn

o.n. Length
14.75° 2,78
2.026° 1870

BHA Configuration

De=cription
14 38" QDSUTZ PDT
GEQQ Saries CeolMHot

BRILLING SEAV
: Hox 854" FH Hox 758 (18
BHA Schematic Ll AP0
Bp[\a:meri:n iroducllion — i %D 12 Db Geliar
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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 (8-5/8" 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.

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 PU.

e 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 taal, and —
Weatherford plugs to be shipped loose in separate basket.

= Ensure zll critical load-bearing equipment has been inspected.

s 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 witness Weatherford/Blackhawk hand loading 2-1/8” ball into the
cement head.

e 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 Page 7 of 15
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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.

Confidential Treatment Requested by Transocean Holdings LLC

| tem | C Ftg | 'Size | Wall | pgf ||Grade | " Connection
fclaf;}i;‘gg‘) quide shoe 48 13503 | 0525 | 882 | 0125 SLI-I
o EZ%L’ZE’.";Z?,,SM Treckslts ~35 | 135@ | 0625 |®882| Q125 | oswem | o
m&;ﬁ’gﬁr it LeTA ~5 | 135 | 0825 | 882 | @125 SLIH
Intermediate jts ~X, 0 13-58" 0.625 882 | Q125 SLIJ-Il
Spacer Joint ~15.20' 13-5/8" 0.625 882 | Q125 SLIJ-II
Cross-Over Bushing =2 13-5/8 0.625 882 | Q125 SLIHI x New Vam
13-5/8" Liner Hanger / Packer ~10' 14-7116" N/A NA | P110 New Vam
PBR ~20' 14-3/3" N/A NA | P10 New Vam
Weatherford Single Flugs — 13-3/16" NA NA NA N/A
LATS::QEQE" Rypning 54 N/A NA | NA | NA 6-5/8" FH
Landing String (=>4 stands) ~480’ 658" | 0500 | 32 | $135 FH
ATC DTD stb ~ g NA | NA | Q125 FH
Landing String (=>4 stands) ~480' 658 | 0500" | 32 | $135 FH i — |
ATC Diverter Sub ~6' 9-1/4" N/A NA | Q125 FH
| anding String ~8.000' 6-5/8" 0.500" 32 S-135 FH
Landing String ~xoo0 | 658 | 0625 | 40 | S-135 FH

Centralizer details: Weatherford Bow Spring subs (4)
Casing ID: 12.375in.
Casing drift: 12.25 in.
Casing collar OD: 13.875 in.

Note Ensure enough liner is run to place: the hanger above EI'EVIOUS shoe trac ----

inside 16" casing (>200").

Required

Connection Size. .,Mm'mum JoHue

Optlmum Torque Maxlmum Torque

13-5/8in.

31,000 ft-lo

34,400 ftlb

37,800 ft-Ib

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

= Thread lock first 5 joints up.

Rev. O.H
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e Monitor well via choke and Kill lines on trip tank,

e 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.
e Asrequired, clean box threads pricr 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.

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

4. Prior to making up liner hanger assembly, install safety bushing on last liner joint Fill
top of liner with 25 bbl of clean mud (no 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:

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

e Pick up 3" (with slips still set) to ensure setling tool and connections are
properly made up

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

e Record liner weight
= Continue to slack off, and set drill pipe slips on the setting tool lift sub or pup jt.

e Run casing on 6-5/8” 32 ppf FH (~8000’) x 6-5/8", 40 ppf FH landing string.

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

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

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

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

e Slow running speed and preceed with caution when running liner shoe and
hanger through the wellhezad.

' Recommended Well Control consuderatlon while’ running this equipment and
subsea casing: =
If fillups are margmal there are two optlorls

=  Convert auto-fill ﬁoat equ:pment toa posmve float shoe and run
Notes: subsea casing conventionally,

.+ # Runa1-7/8" 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 retumns 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 Page 9 of 15 Jan 2010
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sub and then blow ball.

WSL should check balls for correct size and wrtness Weatherford drop eac:h
ball as prescribed in the procedure. it i

10.

11

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.

Contmue RIH with casing until 1 stand from the pilot hole. MU top drive. Attempt to
space out drill pipe so liner can be run intc the pilot without making a connection.

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

Pressure up to 1000 psi slowly and hold for 2 minutes. Then increase to 2500 psi to
yield the ball seat.

. 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.

No

Adjust pump rates as necessary, Do no exceed 1200-1400 psi while élrculatmg,
the liner hanger is pinned to set at 1700-2000 psi (70%). Check W|th senm;e
otes: ~hand for actual value,

details with inspection documentation prior: to runmng ]ob

Review pressures with Weatherford Liner Hanger Service hand and confirm alli

13.

14.

15.
16.

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.

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

Drop 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.

Allow the ball to free fall onto the DTD sub, and pressure up to 2000 psi (yield seat).

After yielding DTD seat. Allow the 2-1/8" ball to free fall to the Weatherford liner
hanger running tool setting seat.

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

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

e Pressure up to 3000 - 3400 psi and blow the ball seat.
e Sel down 30 kips, to prevent from pumping setting tool out of liner

Rev. OH
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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. Mixand pump spacer and cement per detailed Halliburton cement program (ensure.
at minimum APD volume is pumped).

e 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 S5bpm. .o

te: '
Note Maximum pump rate through p[ug 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.

~ e DP dart will release Wiper Plug at 2000 - 2500 psi above circﬁlating pressure.

» DoNOT slow dlsplacement rate other than directed.
« Tohavea greater chance to bump plug on float collar:
1.  Caliper ~20% of casmg 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. i ]

‘ problem due to cuttings bed you are pushlng
s When closing diverter sub, pipe should be rnoving at all times.

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

= 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.)

» 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 at‘tentncgn should be given to the TIW valve below the
Cement head. This is to prevent hanging-up the DP dart during
‘displacement. A Teflon bushmg on top of the valve assembly will help
transition the dart cleanly.

Re\r Q.H Page 11 0of 15 Jan 2010
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Continue displacing at maximum displacement rate.

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

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

* Do not over-displace by more than mud compressibility + 50% shoe track.
® Plug will land/iock.

10

Release pressure.

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

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

Pick up 12 feet and release packer actuator sub from the PBR extension.
o Slack off setting packer actuator dogs on the PBER sleeve

e Apply 60-100 kips down to shear pins and energize TSP packer

¢ Rotate string slowly to the right to change friction points and work weight down
to the packer.
Close annular or pipe rams and pressure up to 2000 psi (13.6 ppg mud) for 5
minutes to test liner top packer.

(it

12.

13.
14.

Open BOP stack up, pick up_the running tool, leaving the end_of the setting toal just
inside the liner tep and begin to circulate slowly.

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

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.

POOH with liner hanger running toal.

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

Note:

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::

Bbls 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. =
' Bbls left behind pipe. :

®» 8 & & o 9
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Attachments
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Attachment 1: 13-5/8" Hanger / Liner Diagram

13-5/8" Casing Shoe Diagram

—
e FBER
13-58"
Packer
Y BLIC <71 N Hangar R —
Q1256 X cvor
a8 #f 13-5m"
Full Q-125
Joint B8 #1
13-5r8"
13-5/8" Q-125
Q125 83 #M
88 &1 Full
Full IMade up on shore Joint
Joint
Float Collar| _,ﬁ=
Contralizar =
Sub 4
13-6/8°
Q-125 NOTE: Back up equipment on site includes:
S 29 410 Centralizor sub ==
Full Made up on shore Float equipment
Joint Casing hanger
Cantralizer NOTE: Guide shoe
Sub
. NOTE: Float collar is a Weatherford mods| LA7VWO
13-5/8 large bore circulating auto-fill double vaie
Q-125 float collar
98 #f Wade up on shore
Full NOTE: Centralizers are Weatharfo'd bowspring subs
Joint
Centralizer
Sub ¥
A
13-5/8"
Q125
88 #int Wada up on shora
Full ]
Joint
Centralizer
Sub
Float Shoe
Rev. O.H
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Attachment 2: 13-5/8" Casing Landing String — VIOP

3 :u'8" CAS]NG LANDING STRI]\G

€.525
5375
40.01
46.46
i 135,000

r weight of
/1 Buoyed wreight of BHA
80 % Totzl length of :
145,000 |

354,236
619,825

219, 120
118,000 241,768
1 186,280 .

|[Enter Length DR #2
Entar llength DR #3/="!
Enter Lergth DP#4"

L.376,846 % .

IAssumes lowest planned mud weight of 13.0 ppg for section
{WH/RT includes running tool, hanger, and seal assembly

Rev. O.H Page150f 15 Jan 2010
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10.3 Concems.....

Figure 1: 9-7/8” Casing OH Section: Drill String — MOP.
Figure 2: BHA Schematic..
10.5 9-7/8" Casing and Cementmg Operatlons .......................................................
10.5.1 Casing and Cement Preparation... et erannnessinne s nn s tns e e e s s st s e e .
10.5.2 Casing Procedure................... .10
10.5.3 Cementing 9-7/8" Casing ..
Attachments c..cooovveceiicneerieeees

2
2
10.4  General Drilling Operations Procedure .............. P RN
7
8
9

.15
.16
i
Item o S AR Cumment
~ | Bits 12-174" QD307 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 seel assembly running tool, Allamon diverter & DTD, Bore
protector, mud surge tool, Allamon cement head
Drillstring 6-5/8" 32 ppf 3-135 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 'ssue only not lension)
Mud system SOBM, Drillout MW = TD MW 13-5/8" hole section (*13.6 ppg), Projected MW &t 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 opf 5-135 FH
Cementing Foamed nitrogen cement (see detailed cament program)
Anticipated LOT atdrillout
(start of 13-5/8" intervel) 14.7ppg LOT
Rev. O.H Page 1 of 17 Jan 2010
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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 8-7/8" 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 selectionthe section may required to be set-up with 12-1/4" x14-1/2" or 10~ B
5/8" x 12-1/4” hole. Itis preferred that 12-1/4” hole be drilled through the productive

interval fo 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. Itis 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

= Drill section without major losses, well control, or other NPT,

e 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 Qligocene.

= 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-£/8" LOT to ensure accurate measurement.
Fracturz Gradients

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

Wiellsite leaders must enstire that personnel become familiar with wellbore pressure/ECD
management guidelines.

Monitor for Lasses / 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 & contingency liner will be
dependznt on pushing both the 16” to 13-5/8” strings as deep as possible. If ECD trands differ
from models a large dzal discuss options with Houston.

Rev. O.H Page 2 of 17
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Concern / Hazard .

_Mitigation of Concern / Hazard i e e

Surge prablems and
losses while running
9.7/8" casing

Optimize: running speeds to avoid sudden starts and stops. Ulilize Allamon system fo minimize
surge prassures. Also, have a mud surge relum tool available fo minimize mud losses on the
floor while running the casing.

Vibration issues

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

Vary drilling parameters (WCB, RPM, €tc) to minimize downhele andfor surface vibrations.
Discuss alternatives with Houston Team.

'Casing Wear

Casing wear is a critical issue. Install and monitor ditch rniénets. Report daily and cumulative
metal volumes on moming report on a daily basis, Walch for trends.

As this well is planned verlical, wear problems should nol 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 bzen designed not to encounter any major faulting in th's interval.

Offsels

No major problems ercountered 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 2 contingency liner needed to reach

TD.

Rev. 0.H
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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.
Ensure all personnel are in compliance with MMS Sub Part “0”,

2. Ensure 13-5/8" casing and blind shear rams have been tested (per APD

with the 13- 5/ " shoe LOT.

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

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

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.

o Note:

If formation pressure tool is used, give special attention when picking up BHA

. to ensure formation pressure probe is correctly oriented in relationshipwith. |

~ the MWD for down hiole' measurements. WSL: / Drilling Engineer / Geologist’ to
discuss formation pressure objectives:prior to.running BHA in hole. : :

4. After washing down to liner wiper plugs, drill out cement and float equipment.

Follow Weatherford FE and plug drill out procedure.

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

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

Maintain WOB. If issues are encountered refer to Weatherford procedure.

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

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

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

Perform LOT per standard GoM LOT procedure (anticipated = ~ 14.7 ppg
surface EMW)

Rev. O.H
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« A minimum acceptable value for a successful LOT will be supplied to the ng prior
to completing the test. If this is not reached contact Houston to discuss options
prior to drilling 2head.

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:!
VAU ¢ it i s sid B it i bt B Al el T Bt i
_Shape of LOT curve rather than an actual value w:II du:ta!e whether a squeeze Gl
jobis required.’

If surface mud weight is < 05 ppg of surface LOT MMS approval is required.

‘Note:

8. 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.

« Estimated mud weight at TD will be 14.2 ppg.
7. Control drill hele us:ng fol|0wmg parameters.

‘Parameter | Guideline : ‘ ; s P
ROP L_mit to rate for adequale hole cleanmg {as determined by WS Leader and Mud Englneer)

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— | Monitorcifferance betwean omrand off bottom tarque; Donot excesd makeuptorqueof [ -

weakest connection in hole.
ECD/PWD | Maintain ECD/PWD of at least 0.3 pog < LOT value, (Remember to include any mud
comprassibility in LOT number,)

Close coordination batween BP wellsite leadars, 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 | 830 -750 is planned range. Optimize for ROP, hole clezning, 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 bz 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 dril through the production sands (M56) and test the M54 sands for
hydrocarbens. Final TD will be detemined 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, a2s 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.

Rev. O.H Pagc 5of 17 Jan 2010

Confidential Treatment Requested by Transocean Holdings LLC TRN-HC3-00093586



(Page 62 of 108)

IRLE GoM Exploration Wells

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

10.

Atinterval TD, pump a 100 bbl viscous sweep and circulate hole clean (ata
minimum one bottoms up or until shakers clean up).

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

= Lower YP to ~15 or as hole conditions dictate and keep gels flat.
= Prior to POOH, spot a 16.5 ppg weighted SOBM pill in rathole. Monitor

pn

12.

13,
14,
15.
16.
17.

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 POCH, recovering wear sleave.

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.

18.
18.

20.

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.

Rev. 0.H
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Figure 1: 9-7/8" Casing OH Section: Drill String — MOP
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W{TE: The air weight of spiraled hevi-wate drill pipe is calculated as 96% of non-spiraled HWDP,
Assumes lowest planned mud waeight 14.2 ppg
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Figure 2: BHA Schematic
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10.5 9-7/8" Casing and Cementing Operations

10.5.1 Casing and Cement Preparation

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.

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

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

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.

Ensure all crossovers in string do-NOT have internal square shoulders as these

have proven to hang up drill pipe darts.
Make-up primary Dril-Quip casing hanger running tool and place on riser skate
Ensurs wellhead protector sleeve has besen pulled prior to running casing.
Ensure that a 9-7/8" Halliburton Fast drill is on location for remedial cement job or
temporary abandonment.
750 ton equipment should be used for this section, ensure inspecled and ready
to use prior to running casing.
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 Tcp 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 DPpup jt
— 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")

Rev. 0.H
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10.5.2 Casing Procedure
1. Rig-up 22' bails for Fill and Circulate Tool.
ftem 0|0 Ftg | Size o | Wall i ppf | Grade | Connection
2o ity Sufck -45' 9.7/8" 0.625" 528 | aizs Hydril 523
oc
Shoe Track Jta ~210" o-7/8" 0.625" 62,8 Q125 Hydril 523
— Float Collar Jt with el . _—
L f.f?WA ﬂ::t c:ﬁar =45 97/8 0.625 628 Qi2s Hydril 523
Casing Jts ~ 3K, 3 9-7/8" 0.625" 628 Q125 Hydril 523
oM Position Hanger
9-7/3) wi 1* Positi "
s ek -5 NA NA NA NA Hycril 523
g
Dual ATC Wiper Plug .
Subsea system NA NA NA NA NA 4112 F
18-3!4" Casing
:'“9‘”& Seal ~ NA NA NA NA | 41/2'IF x 6-5/8FH
ssembly Running
[oal
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 $-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: 8.875"
 Connection Size - Optimum Torque..|- Maximun Torque |
9-7/8in 25,000 ft-lbs 30,000 ft-lbs 187,000 t-Ibs (yield)
= 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.
+ Casing swedge required is reguired as the casing length > water depth
2. Pickup and nun 9-7/8" shoe track:
= Apply a thin coating of APl-modified thread dope to pin end only, as needed.
s Check for proper thread make-up.
Rev. O.H
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. Recommended Well Control consideration while running this casing:
If f'll-ups are marginal, there are two optnons

= Convert auto-fill float eqmpmem to a posrtlve float collar and run
casing conventionally.

« ' Run 1-7/8" wash-down ball in place in ATC Diverter Sub to minimize

.-time required to close tool. With 1-7/3" wash~-down ball on seat, if you ..
observe any type of increased returns while running drillpipe, s_top

Notes:

““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 sub and then blow ball. A

8. Freedrop the 2-1/4" float conversion ball prior toentering opam hole:

3. Continue running 9-7/8" casing:
=« Take returns to trip tank.
e Verify casing is filling through auto-fill float equipment.
e Run ~xxxxx 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.

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

B. 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 Altachment 5.)

s ATC dual subsea plug system

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

e 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: casing.:

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

8. 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.

« After landing out, start pumping slowly to close ATC Diverter Sub.
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s Wash-down ball will be on seat so pressure up to 1000 psi siowly 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)
s Increase pressure to 2600 psi and yield the seat. This will launch the 3-1/2" float

10

10.5.3

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 mare time is required to properly clean up the mud for the cement
job.

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 downhcle, 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.

* 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.

¢ 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.

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

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

« 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.

Rev. O.H
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Displace top wiper plug to the landing collar 2t max rate and land out with 500 psi
above clrculating pressure. The plugs will land / lock / non-rotate tegether.

Note:

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

Bbls lost while PU and running. casmg B
Bbls Iost whlle TIH wﬂh cas:ng on. landmg strmg

. Bbls lost while circulating, after casing is landed
Bbls lost while pumping and dlsplaclng cement.
._Bbls left behind plpe] i peniiailnal i

2 0 & 8 8 @

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

7. Release the subsaa running toal.

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

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).

~ Set drill string weight down on the seal assembly (per Dril-quip rep) to energize

the resilient seals.

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 assemtly 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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Attachments

e A
1 9-7/8" Casing Diagram
2 9-7/8" Casing Landing String — MOP
) 3 Allamon Tool Pressure Sequence o - )
Rev. O.H
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/

Attachment 1:
9-7/8" Casing Diagram

9-7/g" Casing Shoe Diagram

— 1*' Hanger
2™ Hanger
Float Collar a-7/8"
978" Q125
G125 Made up on shore B2.8 #f
B2.B #ft Centralized Full
Full Joint
Joint l
0125
B62.6 #ft 978"
Full 0125
Joint | 628 #
"t | Made up on share Full
9.7/8" Centralized Joint
0125
b2.8 #ft v |
Full 1 | ==
Joi e
_—— . NOTE: Back up eguipment on site includes;
973" Made up on shore Bow spring centralizers
125 Centralized Float equipment
620 Casing hanger
Full l
Joint NOTE; Floal collar is a ¥Weatherford model L47WA
oo auto-fill double vahe float collar
9-7/8"
2125 Made up on shore NOTE; Centralizers will be run on the 1st 5 joints
B2 8 #1ft Cent]ahzed follawad by every ather jt to 500" abova the
Full productive interval
- Joint -
9-7/8"
125
B62.8#ft | Made up on shore
Full Centralized
" Joint
Flcat Shoe ],
Rev. O.H 7 Jan 2010
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M acendo
n PESET

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

.

9-7/8" CASING LANDING STRING

ABJoyeadmg'n of BHA 2
Total length of BHA

i
Enfler Casing Length = i L
Enter Lengh DP#1 =5 .50% 189251 292,751 #
Enter Lenglh DP #2 e

Enter Length DP#3 =
Erter Length DP#4 = | 0

TNH I RT includes finer hanger, seal assembly, and running tool
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Attachment 3:

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

Anticipated

Ne Operation Pisssife
1 _[Drop the 2-1/4" sall -
o 2 [Pressure up and shilt diveter seal (hold for 2 minutes) 1000 -
3 |Yield the diverter ball saal 2400
4 [Test Drikouip subsea RT and landing string intergrity 800
5 |Yield ball seat and ralease 3-1/2" float conwersion ball 2600
6 |Convert float equipment 600
7 _|Launch tha bottom dart th-ough PLI sub 1400
8 |Yield the diverter ball seat 1200
9 [Release the hottom plug 1200
10 |Release the top dart through the PLI sub 1700
11 _|Yield the diverter ball seal 1800
12 [Release the top plug 1800
13 |Bumnp the bottom plug 1200
14 |Bump the top plug 500
15 |Pressure up on Casing hanger seal assembly 3000
16 |Pressure up to confirm no leaks on seal assembly 5500
17| Sel casing hanger seal assembly and luck down 10000
18 |Re-1est casing hanger seal assembly 5500 -
Rev. O.H Jan 2010
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Appendix D:
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RED GoM Exploration Wells

MC 252 #1 — Macondo Prospect
Appendix
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GoM Exploration Wells

MC 252 #1 — Macondo Prospect
Appendix

digd, 5010

Appendix E:
Decision Trees

36" Structural Casing

Jet using best practices from past lcarnings.
Assemble bit wl nozzles at drive shoe.

Ad]ustcire rate with depth BML.
80% < WOB < 100 % Welght below RT.
Keep buliseye <0.75 degree

Wellhead angle
<=0.75deg &

. Conauctorin -~

YI/ g

Consider Loadteston |

Conductor

Yes
Discuss with Houston. Let
Good skin
Conductor soak for +/~<4 hours. friction while Yes—

Soak for 2 hours and check for
subsidence

Will LP WHH sz%
\ above the ML'P

LP WHH abn Y
the mudline

N

a

™

Wellhead
subsides

No
Yes—h No
Pull conducter with Release RT and POOH for |
L WH Running Tool N next hole section BHA
and re-spud
Rev.0.H Page13of35 Jan 2010
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GoM Exploration Wells

MC 252 #1 — Macondo Prospect
Appendix

'
iy

: '_LM acondo

=

PR

28" Casing (Riserless) Interval

Drill with Seawater at ~ 150+ ft/hr ROP to mitigate loading
weilbore. Monitor for flow at sach coanection. Planned
casing point is ~7194" BML.

: R _ H,.,/u. N B

¥ N Sheen >

/ & Obisurved

Flow om%——‘ .
.
™~ S1op Drilling
% / High Flow Monitor for flow
\l Increase MW to control flow
Moderate
Contnue Drlliing while pump % Displace borehole wf 10.5 ppg KWM

dump wi 10.5ppg WBM

//F‘-.
No 10 slight —————————— Flow stopped 7

\]/

No
v l
/--/ Yes
e Increase MW pump & dump MW
Flow s1opped 7 /;———Nv—’ P o etopF Il

T T
¥

Drill Ahead wf Mud and ECD
Ye’_'—\'\/

Management using CMW 10 (@
cantrol any flows

l

Contact Houston Office,

< Flow stopped ?)—Nu—b- Prapare 1o set 28" casing

_,l Urill ta MPlanned Casing Foint
1194 BML (6,77 : o
( N :;fl]ﬂ:':;::r [ DlxplaceRhnln?.wrth&d MW as
l monitoring for drag BN
Spot 10.5 ppg Pad Mud to give | v
+1-9.0 ppg EMW | Wiper Tiip,
Drag <r Yes—p{ bockroam if
necessary

! Run and Cement
25" Casing

T AJ
No

Jan 2010
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T GoM Exploration Wells

MC 252 #1 — Macondo Prospect
Appendix

22" Casing (Riserless) Interval

Drili with Seawnter at 300100 fthr ROP to get ECD 10 9.2
9.dppy. Monitor for flow at each conneclion. No sweeps,
don’t stop on connection to allow flow to stop unicss scvere

ow is witnessed,

/ﬂﬁuesu‘t\
b

- = _~Sheen Observe - —
.. prior to 1919
.. BML
— Flow Observed? -
. Stop Dritting enly if sovora.
High Flow Monitor for Nlow
Pump KW to kill.
Modsrate
Kitl well, Determine If volime is
sulficient to drill abead with Kidiwell, Determine If volume Is
pump & dump. suflicient to drill ahead with pump &
dump.
Flow stoppad ?
}5: 7Flmropp;}f\ ==
Mo to slight
o Increose MW
1 No
Yes ¢
< Flow stopped b—Nu—f\—b Increase MW, discuss wi office
Yes
; . pr
Crill Ahead w/Mud and FCD | _]—d:lnwnmnppd 'h
Managemen! using EMW 0 lg————Yes. 7
control any flows.
Ne-
v
Drill to 7000%, begin pumping Cencr Houston Office.
11.5 PAD mud and drill to Prepare 10 set 22,

3

Planned Casing Point
8,000 (2919" BML})

rT

Spot 12.5 ppq Pad Mud to give
+.9.7 ppq EMW at TD

Displace hole

with MW as
% ; Required
Run and Cement |
22" Casing |
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GoM Exploration Wells
MC 252 #1 — Macondo Prospect

Appendix

M acondo

Drilt ohead

18" Decision Tree

MU 18118722
EHA, drill out 22°

r 3

shoe

9
ECD’s

No
¥
Drill ta TD
9,900° (4,819)
BML)

L0711 ‘l‘\ Frac or Squeeze 227
¥ \PPQ /— Channel =Channel—pr— [ shoe | ==
Oucuas W T

-,
Hole ™

Hnusmn Can Yes
improve
-m\‘\
Implemant Well
No Centrol
x Procedme N
Implemant sloughing
ar tight hale
procedure
X
Drill to MW = (LOT - 0.3

rﬁan 5@17
Y No

ppg) up to bax Depth
of Utilizing the left hand
side of this decision
tree.

Welt stabis hatis e,
problem?
\ ( Can ptp& be /
Ho—d sat P,
Tight hols
Well Control
Sct and
Coment 18~ < A dk
casing
T y Backraam tight Implement wedl
spots and do wiper > con
trips to ensure pipe procedures
can be run
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RED GoM Exploration Wells

M acon ao
PR

MC 252 #1 — Macondo Prospect
Appendix

16" Liner Decision Tree

18" Setand
Cemented

Yes

+
Make up 16-1/2"x20" BHA &
- — ————1-Drilcut- 18" shoe & Cond

LOT

|

L~
« Frac,

T

Squeeze

Diill slwssnd while yinyg ECD. e ¥ LOT = 12.35——| Iectusion, or Channcl—.| 18* 51,
hanno e
Frac/inclusion T
I I 1 Yes
es
r D:scum‘v}\
Hole Wel?\\ < Haustoa. Can we
roblems, flowinn_/" preve LOT 2
P "‘{!"\ -
HNe
| Implement
Y, > | Well Control No
e | Procedures
forman
I Sloughing ar Tight
Hole Procadures ) =t = 1

ppa} up to Max Dcptﬁ

jof Udlizing the left hand
side of this decision
wee, Drill +/- 600 into
TOS

- TpRmenT © ABANDON »
et et Flowing >—ycs.3] | Wl Control L
Procedures
& v
Yes Implcment Set and Cement 167 casing
Sloughing or Tight
Hole Procedy

Set and cement 16% | Yeu 2 wwlsm}:\—uo . ~~Con pipa béS__ = ABARDON

cosl } S Sei? WELL
ng ; 5 \/ e ;e
- x Crment shoe,
P RIH Cu1 16 linex RIH and parforne Tt liner top, Dl abend 10
P e +i- GO0 fram the ——— ! (0p job on liner, il out. Perform 13=5/3" coslng
landing In . - »
nefr 22" shoe, POCH POOH, WOC LoT point.
with cul juint l
HO Prepare to ran Procure a 8-70"
1057 K9 71E” - g lines hanger g -~
* Bock. packer ‘V:I“ -~ . Ha-acecsn
~~Rui 1358 welibiars
BOOM with RT lang atring,
ST Sropdiaiae 0 conditiona,
mext hele acction Em—
Run 135" liver

contirmea by ———Ng
atfress check
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GoM Exploration Wells
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Losses 167 Depleted

R il
B ER
g Moderate ~ Pl Increase Fiber / Calcium.
".50-200 bbla / hr Carbonate Concantration
N s L
\\_/,
R .
T iR P
Pumpad 200 bbis / Pumped 100 bbls / Pt
mpet s /)|, 0s8es ",
75 ppb LCM pll 75 ppb LeMpid [N mopy
- Al SR | Nl
Pump 100 bhle
. Frac Altack
Pt
Losees
YN Stop?, -
SN
[-—No—
h as
AN
. s
o Losses s v
 Decreased?, l
SR
N -
| Pump 100°bhls
| Frac Attack
E3 .
AL A Losses -
e ~, Swp? -
TR
- l.nsse!'\\
N Step?
S
No
b
ﬁOG_H for Cement
Stinger and Pump 5
Coment
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i,
M acondo
+ @o Ay e

Losses - 15" Deplcted,
Rands lnteres)
[ gevere

a

i
5 200 bEls /e
|/ (B Seiere Lonae Deel

|
4

e

- Ability o>

' Close Annular fil
backside w/ mud
Keop WH > —— pei

N \g:lmmanc'f/‘
. ~
7

w

i
o Al Lo
"~ \Clrcw:\mzr'

N

S
Yoo
SO
.
7 Lassea M
. Stop?
Na Gl
No T Pump 200 bblo. .
| Fomasscueezn
o|Pumped 200 bals 4| No
84'5pb LCM pll !
P iy
i N
N -7 Loceor. -
. Manageable
ot
M i Fog i
l - Raview 100 bbi - |
Er A Vs
‘ Cament Gptian
A0 B, e
100 b1 _Gun POOH bind,_
Exe L e ——No-——< | PU.Coment. | S ————Yeog Ne Yes
Squeszn \sunqar_? P
rsiisguterisali S
&)
" S
N 4 o .
Y ".Lﬂ-'lﬂbﬂ A.\‘ - i ‘/bll'h‘lidoﬂ tﬂ" et Yes
& Sroppedt > N Goment ~._Drill Ahead ™
~Manageable.” g Pad
N N
Yés T
* \
&
\, :
i Yes
;
Bl U LA AL S A
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13-5/8" Interval Decision Tree

I MU 14.3/47x16" BHA and RIH ‘

Drlil ahoad contralling ECD

Dirill out 16™

I

Hole
Probloms

i LO5S Yas implement
Girculation o light — Ll- Well Cantrel
Hole Procaduros Proceduras

4_Y.,_|.I Conduct LOT [*
/{r;':
LoT>138 Nu-»Qucluston.or
hanne

Froc/nclusion— g

Channoly| Sauecze 167
anno el

’fn{ul;fn

louston. Con
., we improve

SLorz

No
4

Orill to MW = (LOT -
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M acondo
woasied

12~ x 14” Interval Decision Tree

Make Up 12-1/4"x14™ BHA & drill out 13-5/2" choe &
conduct LOT =

Briit-ahead
controlling ECD

|

ruhlaﬁs/

r

No

L

_~Frac:

Implement
Yes,! | well Control|
Procedures

Implement Sioughing or
Tight Hole Procedures

\ I squeeze
h?nﬂ
Yes
A

Houston. Gan)
improve L?}

No

!

Drill to MW =
{LOT - 0.5 ppg)
up to Max Depth
of Utilizing the
left hand side of

Crillto TD

b

A

20,200 TVD/MD

Yes

No

L

</f.‘/an plpeh\s\

this decision
tree.

Set & Cement 11-7/
8"Expandable liner,

| ! aril out with 10-5/8" x
Yes 12-1/4" BHA

.j“;,_/’/
No
v l
| Evaluate | P a———— e X
Well . WELL 9-5/8"x11-718"
math Procedures
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Expandable Contingencies

11-7/8" SET
_|liner option Va
exercised, Didaw i
ptuce
o . RIH19TD Adise ruptur&
{\ below max Yes
pump
\mssue"
AN \ /’ Increase
| Run liner to Pr:::;': re
Pull liner TD, pump
outof hole |, Can linePs, _ yoo | Liner stuck |_hos| cement, drop ex:an‘s[::n
and lay be pull:d'V off bottom? dart, rupture egins
down same disc and begin
expanding
No
Release Go to maximum
from pressure and max
an Il\ expansion ovepull to attempt
counte
—No» linar using < to expand. No pm,:\
expanded ol success then <—Yes while
— ? efficient allow cement to panding®
Have thread MEsT. mez;::?cdllly d
rep on board Yes expand.
to Inspect all 11 No
connections. e
Separete Cement F;[H Ju:lt
above the
Jolnts as re- and expand -
runs or not liner in sxpandebly; // e
Al te T place liner top Succeassful?
un and set 13-
. 5/8"
whipstock
v
! ,
Contin_u’
iﬂTdItlodn | Vi 5} e:::i'u:g
ole an
elastomers.
1 n[nsp:c‘ RIH with 10-5/ Sidetrack
ner for - 8"%12-%" BHA,
re-run prepare for 9-5/ v:’e“ and ‘
11" drill to hole
expandable. section TD. Prassira tasy
Procure some 9- liner per AFD
3/8" pips with .
8.5" special drift. |
| Drill autusing |
| Enventure’s drill 4——.' P:;?‘h 1'?2”:,\”2?_&0'
| out procedure | X te-a
B Rev. O.H Page 22 of 35 Jan 2010
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Loss Circulation Plan

|
Mud Losses | |
Seapage Losses :
|
0 e
410 BbIN, Eatablish 40 bhlh
\ hf/ { nss Rata k- g
“ —_— N
S }. My o
1040
‘_.'\\ bisthe~~
. "L°55'~‘=' "W\ e e | Mix 8 Pump LCM pill containing
| Mix ump pill containing
Sweep hole vith bbime / mﬁ:ﬁ;:”’;ﬁp‘;ﬁ;"éﬂ; 3 | 30ppb CaCe3 (MEC) & 15:20pph
LCM. Sweeps Yes MEC '9& 1015ppb { graphite. Spot across suspected
containing 15ppb e—! ‘ aphite. S PP“ | _loss zone
CaCo3 & 5-10ppb graphita. Spat pl s
hite \ across suspucled loss
graphw Na zone
|
2 P
! ‘\ _Losaes <10 \
i
~ More than 2 ., ; e 40 hbh}hr/ "
<Lem pills mlwl\_}—-——N H ] o
~ .and pumed? ; \I’
=, H No
\L/ i hN
Mix and Squeecze 1 ~a
! ore than
Yoa | Form-ASet AK pill P e LCM pilts A |
ucross foss r.os_n. (Do 4 . apettad?,”
— P this-only-twice} —— N
CaCod (M) | i e
& 4 sxihr
CaCo3(C)
3508 < 10\ Discuss remedial
bls.’hr" nplicm& avnilnbleJ
ke TR e
/Continuo™
{ drilling b
Poalwad -
! i Note: Strose Cage will be usad in lower
L hole sections (167 and 9-7/87). Pill
N,

formulations are subject te change
when Stess Coge Is being used.

1e: Avaid Kapid movement of pipe causing surge prossaias wiale circulotng. Avod rapid pump starl up.

O
In suspected loss circulation inlervals, have 200400 bbls of lass circulatron pill ready consisting of:
10 1osi G-sualy 20 1bsiblal Sufu Cuib 40. 20 s/bbl Sefe Cun by 250, 20 Ibs/LbI Vinssal

" Rev.0.H
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Sloughing Formations - Tight Hole

aise “
{Pending Other ™ Ream Tight
Discussions Yes. Indications of Ho— Hole
—W’.H-?’m’-'-- Pressure 3 required
ﬁ i — o=
Ream Tight |
Hole
g ruTu]md Y
Check Hole
Check Hole Conditions
Condidons l
‘I‘/ = e
- ¥ o %
T“_{\."gm Hol_ey—Nn No- <" "Tight Hole ?\:a-—]
~ —— i
e Yes
Ralse MW ’S’:r;ll; S ﬁ_.l_i_“w__._
Pending - ﬁ>_| alse
{ ~. TD7 {Pending
Discusslons Noe S v,
w! Houston ~ L Dlscustions wi
Houstar
Ream Hole Drlll Ahead _|Run Casing Ream Hole
f I No Na
‘ Hole I kmpravement Improvement Hole
-—1; Conditions ! Discuss Diacuss Conditions —
Improve Optlona w! Options w/ Improve
1 P
L | Hewston Houston
. Rev. O.H T Page 24 of 35 Jan 2010 N

Confidential Treatment Requested by Transocean Hol dings LLC TRN-HCJ-00093622




(Page 98 of 108)

GoM Exploration Wells

MC 252 #1 — Macondo Prospect
Appendix

Peossible Wellbore Pressure

[

) ¥
Indications | Indicatlone | indicatione
of of of Drilling Other Indications
Increasing Increasing Increased Break of Increasing PP
Gns PP {LWD) Flow
L I T I T
_ L oy
Check for
Flow
| I
/\\ Discuss MW | :
Incroases wi | |
oy NO.
Shut-in  —ves .__‘FLOW/? Houston if
}\ s Required ||
N |
Kilwell e - L
YES ResSURET A N
4 \\\ rg 4 Yes
Cpen & ~ Open &
Monitor Momitar Drill Ahead
well Well manitaring
T parameters closely,
! 1 1 {Watch for Flow)
low Bleedback Flow Bisedback Pay close attention
(o Siow (Slows Mo Flow L{ [No Slow (Blows No Flow to fingerprinting
Downi} Down) Bown) Cown) 3
Brill ARsad = ?JV““?“;“ """
tch for
Disciina ¥tatch for Discuas MW kol Orlll Ahead
o Flow) Briil Ahsad Increases wr| | L_Flew) | (Watch for
Increases (Watch for Hewaten it Flow)
| |wf Houston Flow) Required
E it Required
o - ‘Rev. 0.H - Page 25 of 35 Jan 2010
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Stuck Production Casing |

§-7/8" stuck off

bottom
Pull cosing out af n r:n-nlrm\bv\ ;,,':E_,:ﬂ“d
::':n'm" o ALl ’""::I:El ot m—Ho=P serermine where
sema. ¢ casinp ia free
h 4 I
Cut casing as
Make up Cut preduction = deep below 43.50 Pull casing ‘ay
randitioning cusing just casing e 4" as posaible to aoWn 3ame - RIH
BHA and RIN above 13-5E" e M well belaw 13-5) Yoz et ta and st openhels
shoe and lay 3" shoe™ recover as much Kick oif plu
down same . open holr as plug
possible
h
RIH with
Set Whipstock In ClRGMbnAL,
. i — y-end ———— —
> If}’m;;tu 1 B kick offwith
EENG minimum dog leg
v iy Mub sevearity and drill
Wagh to bottom z i
ikl work pust Make wiper trip
any problematic [——1_ 15 engure casing e—
Interval, Adjust will get to bottom
MW as necessary
4 |
an casing |
run?
Yes e
Yes
b
Run Preduction Any hols
Caeing to TD and [—Ho problems on
Cement Same Iper trip2.
\"('\\// Run end Cament
Production
casing.
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-
M acondo

W isl e

| Ballooning vs. Real (Positive ) Influx |

Flow e Suspectad

Shart-Well |
Shart-Well frr

Record SIDPP. SICP, & Pit Galn

8

Caleunlate Annutus Frictinn Prassums (AFP) while drilling

@ﬁ»}}n% “\
gl G

ast 24 hrs while >

|
T
L ves < SICP > SIOPP %F‘W
‘\‘ drilling iy

e Probable
chini mg/..—Ye‘,-)-

Balloos
\\[J
No

| Yos Posalble Real (Posltive) Influx -
0

Circulate OMW for 1st circulation.

Mointain BHP vl choke. Check infhine @
BU before raising mud welght
Yes

/4 DEERR

Last 24 hrs while >——Yes-
\‘\ drilling .~
™~

v

= No
SICP = a@——'
\-.
Y ey
No
L Possible Real (Posltve) Influx -
-‘\ Can ane WAW, but very litde advontoge.
WP > SIDPP N & Circulare OMW for st circulotion.
g Maintain BHP w! Choke. Check influx @ BU
Eotara roising mud waight
Yes
Likely Real (Positiva} Influx
Lise Orillor's Mdethod, then Wait & Wakght
Cizculatlon Method
Rev.0.H ~ Page 27 of 35 Jan 2010
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Appendix F:
Application for Revised New Well (APD)

U.S. Degartmant of the Intarior OMB Control Number 1010-0141
Minerals Management Sence (MMS) CMB Approval Expires 08/37 2008

Form MMS 123A/1235 - Electronlc Verslon
Application for Revisad New Well

Lease G32306  Arca/Block MC252 Well Name 001 ST 00 BP 00 WellType Exgloraticn
Application Status  Agproved Operator 02481 BP Exploration & Production Irc,

Correction Narrative  01-25-10 -
11 Ravizse Annular Pressure test from 5000 psi to 3500 psl.

21 Reques: departure to stump test the 6-3/8" and 5-1/2" drlll pipe but only the 6-5/8" drilipipe
subsea. The anly time the 5-1/2" will be run below the stack Is as an inner string during the 16"
casing job. Once the 16" string Is landed out and cemented, the seal assemble will be set, and the
irner stnng pulled out of the wellbore. During this time the 5-1/27 will be below the stack inside the
casmng

01-12-1Q - Revision to use the Deepwate: Horizon to finish diilling operations (Marianas sent to

shipyard forrepairs; o fonger tnder BP contract): =

Revsed attachments include:

13 Hoiizan BOP schemalic

2) Wellbore schematic with revised RKB

3i Revised Departure List {removed depa-ture for 250,248 ()
4) Ravised Pore Pressure Plot with Horizon RKB

The casing informaticn has been upated to reflect actual setting depths, mudweights, etc.

Attachments referring to the Marianas BOPs and mooring have been removed,

10-20-02 - Rewised ta show shallow setting depth and revised cement woiume for ths 18" casing.

Redsion | 10-15-09

This RPD 15 o request appraval to replace the upper annular element from the onginally approved
standard elemen rated to 10 on 5-1/2" nipe to a 6-5/8" element which is rated te 7.5k on 5-1/2"
and 10k on 6-5/8".

Mease see the sttached chart which shows the rating of each element. Our mex annular tests per
the approved APD vili be Sk both on the stump test and down hole,

Rev. 0.H Page 28 of 35 ) Jan 2010
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U.S. Department of the Interior

Minerals Management Servize (MMS}

Lease G32303 AreasBlock WMC 262

OME Contral Numbar 1010-0141
CMD Approval Cxpires 06312000

Form MMS 12341235 - Electronic Version
Application for Revised New Weil

WellName 007 ST 00 BP 00 Well Type Exgloration

Application Stalus  Approved Operator 02481 8P Exploration & Production Inc.
General Well Information
AP! Number 608174116900 Approval Date  01/29/2010 Approved By Frank Patton
Date of Request 01252010 Regq Spud Date  08/15/2009 Kickoff Point WA
Wator Depth (ft.) 4602 Drive Size (in) 36 Mineoral Code Hydrocarbon
RKB Elevation 75 Drive Depth (ft.) 5381 Subsea BEOP Yes

Verbal Approval Date

| Verbal Approval By

Proposed Well Location
Surface Locatlon

LEASE {OCS) G32308

ArealBlock  NC232 | Authority Federal Lease

Entered NAD 27 Data

Calculated NAD 27 Departures Calculated NAD 27 X-Y Cocrdinates

confidential Treatment Requested

Lat: 28.73835389 N 8857 X 1202802.892326
Lon; -38.38593389 E 107 Y o 10431702916855
Boltom Plan Plan Lease (OCS) G32200 ArealBlock MCZE2
Approval Comments
Rev.O.H ~ Page290of 35 ~Jan2010

by Transocean Holdings LLC

TRN-HCJ1-00093627

Entered NAD 27 Data Calculated NAD 27 Departurcs Calculated NAD 27 X-Y Coordinates
Lat: 28.7383€8g2 N e857 X 1202802.292338 |
Lon: -88.36593389 1= 1037 Y 10421702.976655 |
Surface Plan Plan Lease (OCS) G32306 Arca/Block MC252

Bottom Location
LEASE {OCS) 5323068 Area/Block MC282
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U S. Departmant of the Intenor OMB Control Number 10100141
Minerals Managsment Ssnice (MMS) CMB Approval Expires 08/31,2C08

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

Lease G323C6 Area/Block MC 252 Well Name  OX1 ST CC BP 0OC Well Type Exploration
Application Status  Approved Operator Q2481 BP Expicration & Producticn e,

Geologic Inrormatinn-

HZ2S Designation Absent L H2S TVD

Anticipated Geologic Markers

Name Top MMD

Reticuio’enesira pseudoumnbilicus 7060

Catinastar mexicanus €100

Catinaster coalitus 13145

Discoaster kugleri 14153

Cyelicargolithus floridanus 174E1

Cloborotalia peripheroonda 13400

Sphenalithus heteromorphus

Discoaster petaliformis 19504

RIg Information

RIG SPECIFICATIONS ANCHORS Mo
Rig Name T.0. CEEPWATER HORIZDN

Type SEMISUBMERSIBELE iD Number 46428
Functian CRILLING Constucted Year 2001
Shipyard HYUNDAI Refurbished Year

RATED DEPTHS

Water Depth 10300 Drill Depth 35000

CERTIFICATES
ABS/DNV 022812011 Coast Guard Q7ETIeM

SAFE WELDING AREA
Approval Date 9282001 District 1

Remarks

Rev. 0.H ~ Page300f35 o Jan 2010
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J.S. Department of the Interior OM3 Centrol Number 1010-0141
Mincrala Monogerment Benvice (MMS) DOMD Approval Expires C6/31/2008

Form MMS 123A4/123S - Electronic Version
Application for Revised New Well

Lease G32306 Area’Block MC 232 Well Name  CCt ST 0 BP 00 Well Type Eaxpioration
Application Status Approved Operator 02431 BP Exploration & Preduction Inc.

Number |Question Response| Response Text

1 Will you maintain quantities of mud and mud YES

mareriai [including weight materiais and addrives)
sufficient to raise the entire system mud weight 1/2

2 if hydrocarbon-based drifling fluids were used. s | N/A
the drilling rig cutfitted for zero discharge and will
zero discharge procadures ke followed?

3 Il crilling the shallow casings strings nserless, will | YES
you maintain kil weight mud on the rig and
manitor the wellbore with an ROV to ensure that i i

"~

If requesting a waiver of the conductor casing, have [ WA
you submitted a leg to MMS G&G that is with in
500 faet of the proposed bottam hole location for th

o

Wil the proposed operaticn be covered by an EPA | YES NCI has been submitted but pemit number has.
Discharge Pemit? (please provide pemit number not vet been assigned
in comments for this gquestion)

<

Will all wells in the well bay and related production | WA
equipment be shut-in when moving on to or of of
an ofshere platform, or from well to well on the plat

Rev.0.H ~ Page310of35 Jan 2010 = —
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U.S. Department of the Interior
Minerals Management Servce MMS)

Form MMS 1234/1233 - Electronic Version
Application for Revised New Well

Lease G3z303 AreaiBlock MC252
Application Status  Approwed

Well Name  CO1t
02481

5T o0
Operator

OMEB Corttrol Mumber 1010-0141
OMB Approval Expires 08/31/20C8

BF 00 Well Type Exgloration |
BP Exploration & Production hc.

Permit Attachments

[Fiie Type File Description

Status

Required Attachments

pdf Drifiing pregnosis and summary of diilling, cementing, and mud Attached
prccesses
pdf Directional Program Attached
adf Proposed Well Location Plat Attached
pdf EOP & Diserter Schematies with Operating Precedures Attached
pdf Pore pressure (PP, Mud Welght (MW}, and Fracture Gradient (FG) Plot | Attached
pdf Proposed Wellbore Schematic Alached
pdf Engineering Calculation Aftached
Optlonal/Supplemental Attachments
- e Degarture List Attached S——
PDF Application for Permit to Crill Attached
Contacts Information
Name Heather Powall
Company 0243 BP Expleration & Production Inc.
Phone Number 281-504-0834
E-mail Address heather. powell@bp.com
Contact Description | Regulatory
Nama Scherie Douglas
Company 02481 BP BExploralion & Production Inc.
Phone Number 281-286-6543
E-mail Address scherie.douglas@bp.com
Contact Description | Segulatory
o o ~ Rev.0.H ‘Page320of35 ~ Janz2010 o R T
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A BV

U5 Departmeant of the interior
Minerale Managaement Senvies (MMS)

OMB Contrel Nurmber 10100141
OMEB Approval Explres 08/31/2008

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

Lease G22306 AreaBlock MC 282
Application Status Approved

Well Name 001 ST 0C BP 00 Well Type Exploration
Operator 02481 SP Expleration & Production he.

Well Cesign Information

Interval Humber 1 Type Casing Name Concuctor
Soction Casing Size | Casing Weight | Casing | Burst Rating | Collapse Rating Oepth (ft) Pore Proasure
Numbar lin] {15/t Grade (psh) M2 TVD {Ppg)
1 23000 218.0 52 2437 352 | 27 &2 25
GENERAL INFORMATION PREVENTER INFORMATION TEST INFCRMATION
Hole Slze (in) 32.500 Type No Prexenters Annuler Test {psi) o]
Mud Waight (ppg} 86 Size (in) NA BOP/Diverter Test (psi) 0
Mud Type Code Gelled Sea Water | Wallhead Rating (psi) G Taat Fluld Weight (Fpg) 0.0
Fracture Gradiont (ppg) 9.8 Annular Rating {pci} ] Caging/Linor Tost (pci) 0
Liner Top Dapth (it} BOP/Divarter Rating (psi} 0 Formation Test (ppg) 0.
Cement Volume (cu ft) 4838
Interval Number 2 Type Casing MName Surface
Section Casing Size | Cazing Weight | Casing | Burst Rating | Collapse Rating Depth (ft) Pore Pressure
Numb {in} {iift) Grade {psi}——|—MD——TVD—|—(ppg}
1 22.000 2770 HE0 7955 5570 SxT 527 8.6
52:— 22.000 224.0 x&0 6363 3876 7537 7937 2.3
GENERAL INFORMATION PREVENTER INFORMATION TEST INFORMATION
Hole Size {in) 26.000 Type Elowout Annular Test (psi} 5000
Wuod Weight (ppg) 9.5 Siza tin} ne.7s BOP/Diverter Test (psi} 8500
Mud Type Code Water Base Wallhead Rating (psl) 15000 Test Fluld Weight (ppg) 26
Fracture Gradiant (ppyg) 10.5 Annular Rating (psi) 10000 Casing/Liner Test [psi) 3400
Liner Top Depth (it) BOP/Diverter Rating (psi) 15000 Formation Test (ppg) 105
Cement Volume (cu fi) 6301
o - Rev.0.H Page 33 of 35 “Jan 2010
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U.S, Cepartment of the Interior
Minerals Managament Sanics (MMS)

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

Lease G32206 Area/Block MC 252 Well Name COY ST C0 BP 0C Well Type Expleration

CMB Cenirol Number 10100141
OMB Apprmwval Expires 03/31/2008

Confidential Treatment Requested by Transocean Holdings LLC

Application Status  Approved Operator Q2481 BP Exploration & Production Ine.
Interval Number 3 Type Liner Name Intermediate
Secticn Casing Size | Cosing Weight | Casing | Burst Rating | Collapse Raling Cepth (f1) Pore Pressure
Numbar (i} (Tbvft) Grade {psi} WD TVD (PPY)
1 18.000 7.0 7110 5680 2170 I 10.0
GENERAL [NFORMATION PREVENTER INFORMATION TEST INFCRMATION
Hole Size {in) 22.090 Type Elowout Annular Test (psi) 5000
Mud Welght {ppa) 19.2 Size {in) 18,78 BOPMDiverter Test (psi)  £500
Mud Type Code Synthetic Base Wallhaad Rating (psi) 15008 Test Fluid Weight (ppg) 10.2
Fracture Gradient (cpg) 121 Annular Rating {psi) 1000C Casing/Liner Test {psi) 3000
Liner Top Depth {ft) 7489.9 BOP/Diverter Rating (psi) 15000 Formation Test (ppg) 12.1
Cemant Volume (cu ft) 943
Interval Number 4 Type Casing Name Inlermediate
Section Casing Size | Casing Weight | Casing | Burst Rating [ Collapse Rating Depth {ft) Pore Pressure
Numbar | fin}—|—{Ibiit} Grade {psi} MD FVD {PP3} e
1 16.000 97.0 P-110 8629 2340 12500 12500 11.4
GENERAL INFORMATION PREVENTER INFORMATION TEST INFORMATION
Hole Size (in) 23,090 Type Slowout Annular Test (pai) 3500
Mud Weight {ppg) 11.8 Size (in) 18.75 EOPMDiverter Test (pal) 6500
Mud Type Code Synthetic Ease Wellhead Rating {psi) 15064 Taest Fluid Weight (ppg) 116
Fracture Gradient{ppg) 136 Annular Rating {psi) 10000 CasingiLiner Test (psl) 3300
Liner Top Depth (ft) EOP/Divarter Rating (psi) 15000 Formation Test (ppg) 13.6
Coment Volume (cu ft) 220
Interval Number § Type Liner Name Intermadiate
Section Casing Size | Casing Weight [ Casing [ Burst Rating | Collapse Rating Cepth (1) Pore Pressure
Number {in] {Ibir) Grade (psl} Mo TVD (PRO)
1 13.825 83.2 Q125 10030 4300 | 1z3c0 15300 129
GENERAL INFORMATION PREVENTER INFORMATION TEST INFORMATION
Hole Size [in) 186.000 Type Blowout Annular Test (psi) 3500
Mud Walgnt (ppg) 134 Slza (In} 18.75 BOPDIverter Test (psl) 6500
Mud Type Code Synthetic Beac Wellhead Rating (pel) 15000 Toet Fluid Weight (ppg) 13.1
Fracture Gradient {ppg) 14.7 Annular Rsting [psi) 100635 CasinglLiner Test (psi) 2000
Liner Top Dopth {ft) 12200.0 BOPIDivertar Rating {psi}] 15000 Formation Tost (ppg) 14.7
Comaent Voluma (cu Tt 410
o o ~ Rev.0H “Page 34 of 35 i Jan 2010
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U.S. Department of the Interior
Minerals lManagement Serice (MME)

OME Control Number 1210-0141
OMB Approval Expires £8/31/2008

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

Lease G32205 Area/Block MC252 Well Name 001 ST 00 BP 00 WellType Exploration
Application Status  Approved Operator 02481 EP Exploration & Production inc.
Interval Number & Type Open Hole Name Open Hole
Ssctien Casing Size | Casing Weight | Casing | Burst Rating | Collapse Rating Dapth (1) Pore Pressure
Numbor lin) {Ib/m) Grade (psi} MD TVD {pPg}
1 20200 20200 14.0
GENERAL INFORMATION PREVENTER INFORMATION TEST INFORMATION
Hola Size (in} 14.000 Type Bloviout Annular Test (psl) 3500
Mud Weight {ppg) 142 Size {in) 12,75 EOP/Diverter Tost (psl} 6500
Mud Type Code Syrthelic Base Wellhead Rating (psl) 15000 Tast Fluld Welght {ppg) 0C
Fracture Gradient (ppg) 16.1 Annular Rating (paf) 10000 Casing/Liner Test (psi) 0

Liner Top Depth (ft)

Cement Volume (cu ft)

BOPR/DIverter Rating (psl) 5000

Formation Test (ppg) o.C

PAPERWORK REDUCTICN ACT OF 1885 (PRA) STATEMENT: The PRA (44 U.S.C. 3501 et seq. Requires us to infom you
that we ccllect this information to obtain knoledge of equipment and procedires 1o be used in drilling operations. MMS uses
the Information to evaluate and approve or disappreve the adaquacy of the equipment andior procedures ta safely perfarm the
propasec diilling operation. Responsas are mandatory (43 U S.C. 1334). Proprietary data are cowered under 30 CFR 250,195
An agancy may not conduct or spoaser, and a person is not raquired to respond to. a collaction of information unless it
displays a cumently \alid OMS Control Number, Public reporting burden for this form is estimaled o awerage 27 hours per
response, including the time for reviewing instructions, gathering and maintaining data, and completing and retsving the form.

Direct comments regarding the burcen estimate or any other aspect of this form for the Inforreation Collection Clearance Cfficer,
Mail Stop 4230, Minerals Managemant Sendce, 1849
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