From: Merrill, Robert C

Sent: Fri Jul 02 19:08:47 2010

To: William Burch

Cc: Baker, Kate H (Swift); Wulf, Gary T; Willson, Stephen SM; Mason, Mike C
Subject: Macondo Technical Note - Depletion for Relief Well vA.doc
Importance: Normal

Attachments: Macondo Technical Note - Depletion for Relief Well vA.ZIP

Bill:
Thank you for reminding that I "owed you" this note. These are the revised number which I promised the other day.
They are consistent with the values of reservoir pressure which we shared with the authorities vesterday.

Let me know if you'd would like more information.
Bob
<<, >>

Bob Merrill

Senior Advisor

Reservoir Engineering Community of Practice
BP EPT, Houston

Phone: +1 281-366-2049

Cell:  +1713-409-7340

email: merrilre@bp.com
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¢ of the pressures which they

: sure in'the M56E (main oil sand) is 11,260 psia. The likely
minimum pressu 360 psia. This range is due to the uncertainty in aquifer support

and flowrate.

Simulated Reservoir Pressures on 1-July

4x Aquifer 0 No Aquifer
Initial P)]  35mbd| 70 mbd] 35 mbd|] 70 mbd
M57B 12,850 11,570 10,900 11,380 10,610
MS7C 13,020 12,870 12,800 12,860 12,770
MS56A 12,040 9,890 8,130 9,170 6,960
M56B 12,040 10,880 9,900 10,400 9,150
M56C 12,040 11,770 10,340 10,630 9,560
11,210

The main oil sand is highlighted.

¢ A large aquifer would be associated with higher pressures (“large” referring to the
geologist’s largest mapped aquifer extent of 4x the oil column). The aquifer’s
effectiveness leads to an uncertainty of 1,000 psia in the reservoir pressure.
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o The depletion is directly proportional to the flowrate. These cases were run at fixed
rates of 35, 40, 50 and 70mbd. This range of flowrates leads to an uncertainty of
hetween 600 and 1200 psia in the MS6E (depending on aquifer size).

o The M56A sand, a permeable, 3 ft sand which is 300 ft above the main sand, is likely
to see the largest depletion of any reservoir sand. it’s depletion could be as large as
5,000 psi, and average values yield depletions of 2,000 psi.

Assumptions / Discussion

1. The calculation was performed using a VIP simulation model with the following
parameters:

e Oil By;: 2.345 rb/stb
e cf 6x10-6psia’

* ¢y 3x10-6psia’

e GOR: 2993 SCF/stb
o  OOIP: 109.9 mmstb
e Reservoir Volumes: ; ies in other zones),

and no dip.

e The mode 57(B, €) and M56(B, C, D, E, F) sands, and was
originally ss whether the wellbore could become gas filled during
shut-in at

e The M57 nds have a higher initial pressure than the main oil sands; they are
modelled with a limited areal extent. These sands contribute some flow for the first
10 days of production, during which time the predicted GOR drops from
4,600 SCF/stb to 3030 SCF/stb.

3. Reservoir sands’ properties and depths were modelled per spreadsheet “MC252 — 1
Sand Description v2.x1s”, (24-May, email Kelly McAughan, attached). The sands
without permeability but calculated porosity were assigned a nominal permeability (see
table).
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