From: Merrill, Robert C [Robert.Merrill@bp.com]

Sent: Wednesday, July 21, 2010 5:20 PM

To: Merrill, Robert C; William Burch; Wulf, Gary T

Cc: Albertin, Martin L.; Vinson, Graham (Pinky); Willson, Stephen SM; Last, Nigel (Sunbury);
Baker, Kate H (Swift); Tooms, Paul J

Subject: RE: Revised Depletion Values for Well Control Calculations

Attachments: Macondo Technical Note - Depin for Well Control 21Jul vB.ZIP

Bill, Gary:

Somebody noticed that | had mislabelled the "M56E" and the "M56F" as the "M57E" and "M57F"; their location in the table
however is correct and this typo has been corrected in the following note:

Bob

Bob Merrill

Senior Advisor

Reservoir Engineering Community of Practice
BP EPT, Houston

Phone: +1 281-366-204

Cell:

email: merrilrc@bp.com

From: Merrill; Robert Cv
Sent: Wednesday, July 21, 2010 7:47 AM
To: 'William Burch'; Wulf, Gary T

Cc: Albertin, Martin L.; Vinson, Graham (Pinky); Willson, Stephen SM; Last, Nigel (Sunbury); Baker, Kate H (Swift);

Tooms, Paul J

Subject: Revised Depletion Values for Well Control Calculations

Importance: High

Bill:

You asked for revised depletion values for kill operations. | hope that the enclosed meets your needs, contact me if you

need more information.

The enclosed note incorporates the observations at the BOP and updates values from my 2-July note.

Bob

Bob Merrill

Senior Advisor

Reservoir Engineering Community of Practice
BP EPT, Houstan
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Macondo Technical Note

Title: Depleted Pressure for Well Control Planning
Contributors: Bob Merrill i
Issued by: Bob Merrill

Date: July 21, 2010

Version: B — DRAFT

Question Addressed in this chhniféll Not;e:. .

The team planning the reilef wei] has requestsd a rewsed estimate of the pressures which
they may encoumer at the resewoar mtervai

Key Lonclusmns

The likely pressure in c;MiéE (main oil sand) is approximately 10,100 psia. This value

is based on the pressure observed at the BOP, corrected for static head. This new estimate

lies within the prevnously estimated range for this sand, 9,360 — 10,550 psia (ref. note:
“Depleted Pressure for Relief Well Planning” vA, 2-July-2010, by Bob Merrill)

The following table provides a pressure uncertainty range, the initial pressure and the most
likely pressure for the M57 and M56 horizons. The most likely values are calculated from
the observed BOP pressure.

Calculated Reservoir Pressures on 20-July

Extreme Cases |

Most Likely w/Aquifer] No Aquif|

Pressure Initial P 35 mbd 70 mbd

| (psia) (psia) (psia) (psia)
IM57B 11,091 12,847 11,181 10,014
[M57C 11,261 13,017 12,832 12,702
[M56A 10,282 12,038 9,139 5619
IM568B 10,282 12,038 10,447 8,390
IM56C 10,282 12,038 8,901
10,082 02

10,100 ‘
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The most likely results and main oil sand are highlighted. Simulated pressures have been
manually adjusted to reflect 20 days additional production.

N’

Assumptions / Discussion
1. The most likely pressure is based on observations from the pressure gauge on the cap,

adjusted to reservoir conditions assuming a static liquid head (3,300 psi).
2. Reservoir Parameters for simulation (unchanged from previous note):

e Oil B, 2.345 rb/stb

e ¢ 6x10-6 psia']

e ¢y 3x10-6 psia”

e GOR: 2993 SCF/stb

e OOIP: 109.9 mmstb

¢ Reservoir Volumes: Oil: 257.8 mmrb, S..: 9

Aquifer: 991.6 mmrb (exc]udes conn?i?te Water,f

3. Average depletion for ea ;

This factor was applied t

20-July.
4
5.

x1s”, (24-May, email Kelly McAughan, attached). The sands \
without permeability but calculated porosity were assigned a nominal permeability (see
table)
P2of3
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Reservoir Properties

16p of Sard Surd
TVOSE
12030 0 12246 0| Yoo if Liner Loak ? 2 7081 pua (basad on 113 ppg pore prassure)
182272 132302 Yes if Liner Loak 3 3 17818405 psia (based on 123 ppg pore prassure)
174670 17a880| 173811 2 2 234(126847 psia (basad on post wall 14 2 ppg pore prassure)
177000 177085| 176144 85 0 237[13017 psia (Geo tap @ 17712" tvdss) (MDT 3 attempts no seal)
178040 178065| 17718 25 25 2 239/12038 psin (one MDT pressure st 17721 tudss)
170765 179895| 178806 5 3
180300 180320 17844 2 2 1
1R067 16088 0| 17881 1 2 n 2 242|11838 psia (MDT & Geotap)
181200 181810| 180341 95 648 84 243(11886 psia (MDT)
182176 182386 181316 85 85 [ 244]11875 psin (based on fuid gradient 0 558

Vsh«04  Poro>0.14 Sw<05 Vsh<0.4 Poro>0.14 Sw<05
It Density log Is not corected ta match core porosity
18087 0 18088 0 17081 1 180031 OF No Use Other M88D 2 2 22 1832 18.32 18.32 18.66

1. From core in M58D and MS6E: X (kiinkenberg air core at net confining stress = 2000 psi) is a function of core parosity at net confining stress
2. Log porosity is calibrated to cors porosity st net confining stress in M560 & M56E
3. Log perm is caiculated from core derived equation (from #1)

Gross has Vshale cut off Vah<0 4
Net has a Porosity cut off Poro»0.14
Peyhas a Sw cut off Sw<D §

Wiater Depth = 4882 feet
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