‘ From: Skeipnikova, Galina
Sent: Mon May 03 00:07:11 2010
To: Epps, David 8; Wang, Yun; Corser, Kent, Knudsen, Torben; Winters, Warren J; Bruant Jr., Robert G

Subject: RE: An Update on Flulds
Importance: Normal

Kent,

My latest estimate for the 2 main lobes together is 86 * of pay, There is 5-6' pay below the 2 main lobes and ~1' gas charged sand above
the 2 main fobes.

Perm esgtimate has not changed as David stateg below.

See slide attached. Please let me know if any questions.

Galina

Feom: Epps, David S

Sents Sunday, May 02, 2010 6:61 PM

Tat Wong, Yun; Corser, Kent; Knudgen, Torben; Winters, Warren J: 8ruant Jr,, Robert &
[ Skripnikova, Saling

Subjestt RE: An Update on Flulds

Kent, what 3 zanes are you referring fo?

Here. Is the net pay summary from Galina Skripnikova,
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18240 18229 18140

The net pay then iz°88 feet. For the worst case discharge we have assumed 300 mD In the Prosper model

" David
From: Wang, Yun
Bent: Sumdey, May 02, 2010 6:37 PM
Tor Corzer, Kent; Knudsen, Torben; Wikters, Warren J: Bruant Jr., Robert &
Cei Epps, David S .
Subject RE: An Update on Fluids
Importence: High

David, could you help out?

Yun Wang, b,

Complex Fhids CoP Leader

Reservoir Management Speclalist Technicel Support
Exploration and Production Technolagy

BP America, Ine.

11.176A, Westiake One

BO1 Wesilake Park Bivd.

Houston, Texas 77079
{ (281) 366-2058 8 yun.wangBbp.com
Complex Fluids Commumity of Proctices
/5w | .| iioF uids/tabid/B8B5, a
From: Corger, Kent
Sents Sunday, May 02, 2010 6:27 PN
Yo: Wang, Yun; Knudsen, Torber; Winters, Warren J; Briant Jv,, Rabert 6
Gubjests RE: An Update on Fluids
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‘ Yun, or Rob

We are oltmost there. Canyou provide the additional info Yo complete the inflow performance relation (IPR)

If you have the IPR or the Permability {mba), net pay. Pay depths 3 zanes?

Kent Corser

Driliing Engineering Manager NAG

BP America Inc

510 Westlake Park Blvd Room - 2.332A
Houston Texas 77079

Office- 281-366-2142
Cell - 281-433-0093
Home - 281-578-3224

FProm: Wang, Yun

Sents Sunday, May 02, 2010 3:10 PM

T Corser, Kent; Knudsen, Torben; Winters, Warren 7
Subject: RE: An Update on Fhulds

Warren, see the file attached below per your request. s

4 File: Macondo Post Well Temperatures TYDSS.xla »
Yun

From: Wang, Yun
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‘ Sents Sunday, May 02, 2010 2:12 PM
To! Corser, Kent; Knudsen, Torben: Winters, Warren J
Subject: RE: An Update on Flulds
Kent,

Files are attached below:

<« File: Preliminary_EQS.fdb »> « File: Preliminary_Andlysis.ppt »
As these files are properly named, they are preliminary based on what we know as of now, and are subject to change. Will keep you
updated.
Yun
From: Corser, Kent
Sent: Sunday, May 02, 2010 1:40 PM
To: Wang, Yun; Corser, Kent; Knudsen, Torberg Winters, Warren J
Gubject RE: An Update on Fluids
Yun,

At the bottom of this note is a file called "preliminary EO5.fdb and Preliminary_aAnalysis.ppt, We need these files to load the modeling
software for flow. We are working on how the influx was taken using Well Dynamics Flow model,

Can you send ASAP?
Kent Corger

Drilling Engineering Manager NAG
BP America Inc
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510 Westlake Park Blvd Room -~ 2,332A
Houston Texas 77079

Office- 281-366-2142
Cell-  281-433-0093
Home - 281-578-3224

From: Wang, Yun

Sent: Friday, April 30, 2010 E:44 PM

Tos Hill, Trevor; Saidi, Farah: Petruska, bavid  J; Nau, Stan R: Pattillo, Phiflip D; Pattille, bavid: Payne, Michae) L: Corser, Kent: Liao, Tony T; Cecll, Chris:
Cooling, Grace

Cet Mason, Mike C; Wilson, Roberto; Stephen, Alan &; Depret, Pierre-Andre

Subject: RE: An Update on Fluids

Far thase of you who need to do thermal calculation from bottomhole to mudline, below is the latest geathermal gradient interpretation
based on madeling of both Macondo MDT data and nearby analog. If you have any questions, please contact PA (Pierre-Andre) directly.

* <« File: Macondo Post Well Temperatures TVDSS.xls »

Yon Wang, W0,
Complex Fluids CoP Leader

Resarvair Monegement Specfalist Technalcal Support
Exploration ond Production Technology

B8P America, Ine,

11,176A, Westiakte One

( (281) 366-2068 8 yun.wang@bp.com
Complex Flulds Community of Proctize:

DR, COM/INETY

ity WOrK
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From: Wang, Yun

Sentt Friday, April 30, 2010 4:10 PM

Tay Hill, Trevor; Saidi, Farch; Petruska, Devid  J; Naw, Stan R; Patiillo, Phillip D; Pattille, David; Payne, Michael L; Corser, Kent; Lioo, Tony T; Cecil, Chris;
Cooling, 6race

(2] Mazon, Mike C; Wilson, Roberta; Stephen, Alan &

Subjest: An Update on Fluids

An update on the fluids PVT and phase behavior understanding for Macondo, as of teday, Firday, April 30th.

We received two sefs of Constant Composition Expansion (CCE) data from Pencor (a subsidiary of Core Labs) in the
afterncon of Wednesday, April 28th, One is under reservoir temperature of 243F, the other is under 100F. In
addition, we received the single-stage flash data from Pencor yesterday afternoon (Thursday, April 29th), Below is
a summary of the observations made after examination of the new data received:

1. The new single-stage flash data indicates that the two duplicate sampies from the same depth (MD 18,142') have
a 60R of 2,819 scf/stb and 2,802 scf/stb, respectively, in geod agreement with the on-site mobile lab GOR of
2,840 scf/stb and my Equation Of State (EOS) mode! calibration of 2,847 scf/stb. The new single-stage flash data
does suggest slightly higher GOR for samples from the other two depths (MD 18,086' and 18,124'), They range
from 2,875 scf/stb to 3,063 scf/stb. As of today the only data we have for samples from the other two depths is
the single-stage flash date.

2. The new single-stage flash data indicates that the two duplicate samples from the same depth (MD 18,142")
have the same API of 35.2, in good agreement with the on-site mobile lab APT of 35 and my EOS model calibration
of 35.0. The new single-stage flash data suggests very similar API gravity for samples from the other two depths.
They range from 34.6 to 35.0.

3, The hew single-stage flash compositional data confirms that the on-site compositional analyses are consistent
with the Pencor lab compuositional analyses.

4, The new CCE data under reserveir temperature of 243F indicates a saturation point pressure of 6,504 psiq, in
good agreement with the preliminary Pencor number (reported to us as a bubble point pressure on Monday morning,
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April 26th) of 6,550 psia. It is also in good agreement with my EOS model calibration of 6,601 psia under 243F,

5, The new CCE data under reservoir temperature of 243F gives a single-phase fluid density of 0.57 g/cc at 10,000
psia, while my EOS mode! gives a straight prediction of 06027 g/cc at 10,000 psia without the benefit of
single-phase dens(ty data calibration, which is not an unreasonable outcome.

6. The new CCE data under reservoir temperature of 243F indicates a highly unusual volumetric behavior, however,
The CCE data seems to suggest a dew point system, though with maximum liquid dropout volume of 60%. The CCE
data under 100F shows a similar behavior, with maximum liquid dropout volume of close to 70%. For your reference,
a typlcal very rich, near-critical gos condensate would have a maximum liquid dropout volume of only 50%,

7. Upon receiving the data in Wednesday afternoon, I immediately requested the transfer of a duplicate sample
from Pencor to Oilphase (a subsidiary of Schlumberger) to perform the same CCE test, in order to obtain an
independent assessment. Alan Stephen (Fluids Advisor based in EPT Sunbury) and I came to the conclusion that
this highly unusual volumetric behavior has never been observed for BP fluids samples anywhere else before, and
that if it is Indeed genuine phase behavior, it will be almost impossible to model using EOS. Discussions Alan and I
have had with Pencor so far have not revealed any obvious lab procedural or operational issues that would explain
the unusual volumetric behavior.

8. Qilphase has received the duplicate sample as of this morning and has started the restoration process, The
actual CCE test could begin as early as next Monday. I will be present, along with other BP engineers, to withess
the measurement. The test will have visual recording (either video or phota). |
9. In terms of your modeling work that heeds fluid data input, Alan and I believe that if your pressure is shove
6,500 psia, the current EOS description is a regsonable made! {it gives you reasonable GOR, APL, single-phase
density, and saturation pressure), with the exception of viscasity, which has not been included in the model. T have
sent out the viscosity data in a separate email yesterday (see the email trail below). For pressures below 6,500
psia, until we have independent confirmation of the unusual volumetric behavior, we don't have a better
interpretation than the current one, which models the fluid as a bubble point system based on the data as of
Monday, Aprif 26th,

Plense do not hesitate to discuss with me or Alan Stephen if you have questiens/concerns.
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Yun Wang, o,

Complex Fluids Cof Leader

Reservoir Mancg peclalist Technicol Support
Exploration and Production Technology

B8P Ametea, Ire,

11.176A, WestlLoke One

601 Wesiloke Park Bivd.

Houston, Texas 77079

( (201) 366-2058 & yun.wang®bp.com
Complex Fiuids Community of Practios:

P eI, DPWED DY

From: Wang, Yun

Sent: Thuraday, April 29, 2010 11:38 AM

Tot Hill, Trever: Saldi, Forah, Petruska, David  J; Ny, Stan R; Pattillo, Phillip D: Pattille, David; Payne, Michae! L; Carser, Kent; Lioo, Tony T: Ceeil, Chris;
Cooling, Grace

Ce: Masen, Mike C; Wiison, Roberta; Stephen, Alan &

Subjests RE: Viscosity Data af Reservair Temperature

All,

We just received the live reservoir fluid viscosity data at reservoir temperature from Pencor late yasterday. The undersaturated
viscosities are below 0.2¢p, the low end of EMV measurement copability. But the overal trend looks ressonable.

« File: 36126-53 Preliminary Data.xlg »

Viscosity data ot lower temperatures will come later.

Yon Wang, eho.

Complex Flulds CoP Leader

Reservalr Manag t Speclalist Technical Support
Expleration ond Production Technology
8P Amerfca, Ina,

BP-HZN-BLYD0047136
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11,176A, Westlake One

601 Wesilake Park Blvd,

Houston, Texes 77079

{ (281) 366-2088 8 yun.wong@bp,.com
a:mphx Fluld: cum-nlw of Pchw

From: Warg, Yim

Sent: Tuesday, Apetl 27, 2010 7:16 AM

Tot Wang, Yun; Hill, Trevor; Saldi, Farah; Petruska, David J; Nau, Ston R
Ce Epps, David S; Bozeman, Walt

Subject: RE: URGENT - Fluld Data

Please note that the EOS description below has NOT been calibrated with viscosity data since there isn'T any yet. Pencor promised a dead
oil viscosity data point today. As soon as I receive it, T will use BP's in-house correlation o generate synthetic viscosity variation with
pressure for the same temperature og the dead oil viscosity ig measured. Then the EOS description can be calibrated using Pedersen's

corresponding state correlation in PYTSim, which hes a better temperature dependence than other options,

Yun Weng, W0,
ComplexFMdsCoPLud-r
R ! talist Techniool Support

Exploration and | Production Technology
BP Ametdcs, Ine.
11,1764, Westlake One
801 Westloke Park Bivd.
Housron, Texas 77079

( (281) 366-2058 8 yun.wong©bp.com
Conpllx Fluids Cammdfv of Pm.'ﬂu'
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From: Wang, Yun

Sentt Monday, Apeil 26, 2010 6:12 M

Tos Hill, Trevor; Saidl, Foroh; Petruska, David  T; Nau, Stan R
Cet Epps, David 5! Bozeman, Walt

Sibject: RE: URGENT - Fiuid Data

Importance! High

An update on thig request:

1. We have recetved preliminary compositional data from Pencor;
<« Fife: 36126 Preliminary Wellstream.xls » « File! BP Macondo Final Field Report.pdf »

2. T have done a preliminary andlysis of the data:

« File: Prefiminary_Analysis ppt » ¢ File: Preliminary_EOS.fdb >
To sumimarize the preliminary data and anolysis:

1). All three live ofl compostticns are derlved from mathematical recombination by Pancor using the on-site mablle lab GOR, whith heed to
be confirmed in the PYT lab flash tests.

2), On-site GOR and API show litle variation among the three somples from three depths (MO 18,086, 18 124' and 18,142"),

3). The liquid and vapor compositions in Pencer's report have very reasonable K-value consistency (see slides 1,2,3).

4), The liguid analyses in Pencor's report indicate very littie mud contemination, which e consistent with on-site report (see slide 4).

5). The liquid analyses in Pencor's report indicate very little variotion among the three samples (see slide 4), which i3 consistent with the
on-site 60R and API trend,

6). A preliminary 18-component EOS description has been develoged to fit the data of sample 36126-44 from MD 18,142' (on-site GOR,
APT, Pencor bubble point and compogitional analysis), The EOS description is contained In the attached PVTSim database file, The pseudo
component thermal propertizs need to be sense-checked to ensure robust therinal calculation.

7). The phase envelope generated using the above EOS (see slide 5) indicates that this is an udersaturated volatile oil system.

8}, Pencor indicated that their agserticn of three hydrocarbon phases (1 vapor + 1 light liquid + 1 heavy liguid) In equilibrium under
reservoir temperature and certain pressure range has not been substantiated by repeatable observations, Hence we should continue Yo
model this undersaturated volatile ail as such until unequivocal evidence suggests otherwise.

BP-HZN-BLY00047138
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All the above observations are preliminary and subject Yo revision pending Pencor's full PYT analysis results.

Please let me know if you have any questions.

Vin Weng, .

Complex Flulds CoP Iamhr

Reservoir Monag lalist Technical Support
Exploration ond Prodwﬁoa Technology

BP Ametica, Inc,

11,176A, Wesitake Ong

801 Westlake Park Bhvd,

Houston, Texas 77079

( (281) 866-2068 8 yun. wmgebp zom

Complex I'luk!: Covmlty of Prmiu

From: Wang, Yun

Sents Monday, Aprit 26, 2010 10:47 AM

To: Saldi, Farah; Petruska, David J; Nau, StanR
Cet Hall, Trevar

Subjests RE: URGENT - Flid Data

Here Is what T know so far

1. Very low contamination samples <1.0% wt STO) were collected from three depths, two of which have bath MPSR and SPMC samples.

2. Cn site mobile lab Indicated typical GOR of around 3,000 scf/sib
3. One MPSR gample analyzed in Pencor indicated a prefiminary bubble point of 6 550 psia af 243F.

4, Vlisual abservation from PVT cell indicated three hydrocarbon phases between 5,300 psia and 6,350 psia, unusual behavior for GoM o«l

and certainly very difficult te model.

5, Pencor promiged preliminary reservoir live oil composition sometime today or tomorrow, but final flash test results won't be available

until the middle to end of this waek,
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I will pass along the preliminary composition data as soon as I receive it,

Yem Wang, mb.

Complex Flulds CoP Leader

M I Menagament Spacialist Technical Support
Explovation and Produstion Technology

BP America, Inc,

11.176A, WestLake One
B03 WesiLaka Pork Bivd. |
Houston, Texas 77079 |
( (281) 366-2068 & yun.warg€hp.com ‘
\
|
|

Complex Fluids Communlty of Practice:
1//ssw.b) bp com/Networks/ResemvoirFiul 1d/88! t as]
From: Saldi, Farch
Sent: Monday, April 26,2010 10114 AM
Tot Petruska, David T: Nou, Ston R
(1] Hill, Trevor; Wang, Yun |
Subject: RE: URGENT - Fiuid Data |
David, |

Exploration has told Yun that actual good quality sample from Macondo is available and Pencor iz working on the clock to provide the data,
The data will be available either later today or fomorrow. Aecording to The exploration reservoir engineer this reservoir has unusual
fluid (not defined what that means) so using analog is not recommended. One complain that the Lab has had [s that teo many people are
calling to inquire about this which is slowing them down. I recommend that we have a streamiine effort on this sa no mistakes or delays
are made,

Yun,
Please add as needed o my note if T miss something.

|
|
BP-HZN-BLY00047140
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Regards,
Farah Saidl
GOM SPU Fiow Assurance Technical Authority
8P
Office 281-366-5746
Cell 832-978-4121

< OLE Object: Picture (Metafile} »

From: Petruska, Dovid T

Sant: Mondhy, April 26, 2010 9:12 AM
To: Sald!, Farah; Nou, Stan R
Scbjech URGENT - Fluid Data

Farah, Stan,

Do elther of you have fluid data that may be a good analog to what we would expect to have in Macondo? If not can you tell me who may
be some good people who I can contact te help chase this down,  Trevor Hill is asking for it so if got any questions, please talk to him.
Just keep me in the loop.

Thanks,

David

BP-HZN-BLY00047 141




