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The April 15th (03:30pm) modet calculated standoff with 10 centralizers, open-hole caliper data was used,
and the cement volume was Increased from ~50 bbls to ~60 bbls. This resulted in potential channeling
and a GFP of 7.65 (moderate). The centralizer outer diameler (OD) used in the model of 8.662 Inches
was incomrect. The actual centralizer OD was 10.75 inches and the under-reamed hole had a washed out
diameter of ~10 inches. Had the correct diameter centralizer been used the standoff would have
Increased and it would have reducad the extent of potentlal channeling in the open hole,

To reduce the GFP and the patential for channeling the April 15t (06:12pm) model used 21 centralizers
and the centralizer OD was changed te 10.125 inches. This eliminated the channeling and reduced the
GFP o 2.56 {minor). Note that not ali assumptions in the Halliburton model runs are known since the 5
invesligation team only had the model summary and oot the Individual input screens. CSI's 21-centralizer 37 o
model predicted channeling and a GFP of ~10 (severe), which is not conslstent with Halliburtan's April porati iy
15th (06:12pm) model. This discrepancy Is likely related to Halliburton assuming 70% standeff above the
top centralizer and CSI assuming 40%. The CSI 2ssumption is more conservative, The most accurate
method is to have the mode! calculate fhe standof,

On April 18th (11:25am) 7 centralizers were modeled and centralizer standoff was calculated for above
and below the top centralizer. The centralizer OD used in the model again was incorrect at 8.662 inches © i
Instead of the correct 10,75 Inches. These assumptions resuited in potential for channeling and a GFP of ferartcs
10.29 (severe).

For all the Halfiburton modeling runs from April 14th through April 18th, the assumed pore pressure to
calculate the GFP was 13.97 - 14.0 Ppg. The depths of the sands ¢hanged from 17,700ft MD to 18,2007
MD as shown on Table 2. Table 1 indicates the actual sands knawn. The investigation team was unable
1o clarify why 13.97ppg pressure was used at 18,2001t when the pare pressure s estimated at 12.6 PPg
using log data {MDT runs). When the carrect pore pressure Is used (12.6 ppg at 18,200') the GFF s ~1
or “minor” versus the sever GFP potential using 13,97 ppg. The 14.0ppg sand used in the modeling at
{ 17.,700ft was fikely referring to the MS7C sand {likely brine), however the pore pressure was measured
with GeoTap at 14.1ppg. Again the Investigation team was unable to clarify why 14.0ppg pressure was
used for the 17,7001t sand. .

Both the long string and liner had near Identical modeling resulls for maximuny equivalent circulating
density (ECD) and therefore had the same risk for cement placement as shown In Table 2 For either the
I fri li the e and float collar would have been used

Table 1: Sands Identified on the Macondo well*
[ ’ LWD Wireline
| SandNeame | porepress | top bolom [ top | bollom
] _ppg md md md md
2 idantified 25 a2 posciblo
mM57B 14,15 174510 | 174530 | 174870 | 174890 hydrocarbon June 2010
not a mexsured pressure
. Mot ikely biine per GOM
- MSTC 14.15 176840 | 176925 | 177000 | 177085 petrophysical review,
GeoTap pressune reading
MSEA 13. 177880 | 177805 | 17804.0 | 178065 MDT
M36D 126 120510 ] 180730 | 18067.0 | 18089.0 MDT
1 MSGE 128 18104.0 | 181750 | 181200 | 181910 MDT
| M56F 126 182015 | 182225 | 182175 | 182385 nol

Nale: Al data comes {rom BP petrophysical review done on 25-May-2010.
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