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From: Miiler, Wayne O. <miller39@Ilni.gov>

Sant: Friday, August 06, 2010 9:47 AM

Te: Reidar B. Schutler

Cc Ruben Schulkes; Stale.Selmer-Olsen@dnv.com
Subject: RE: Ready to start the HYDRO analysis

Reidar,

Here you go, renamed *.abc password to follow. Qur firewall does the same thing.

Thanks
Wayne

—~O0riginal Message——

From: Reidar B. Schuller [malito:rbsc@ststoil.com]
Sent: Friday, August 06, 2010 2:20 AM

To: Miiter, Wwayne Q.

Cc: Ruben Schulkes; Stale. Selmer-Olsen@dnv.com
Subject: RE: Ready to start the HYDRO analysis
Importance: High

Dear Wayne

The firewall at Statoil does not allow zip flies to get through.

Please password protect the zip-file and rename the zip-file; e.g. package.zip to package.abc and try again.
Please send me the password in a separate mall.
Best regards,
Reidar
—0Originel Message—
From: Miller, Wayne O. [malito:miller88@linl.gov]
Sent 5. august 2010 03:32
To: Reidar B. Schuller
Cc: Ruben Schulkes; Stale.Selmer-Olsen@dnv.com
Subject Ready to start the HYDRO analysls
Dear Reldar,
| am glad to say that we are now ready to go. It took ime to gat approval, and we aiso have a completed non-disclosure
agreemant (attached). This NDA allows us to exchange information In confidence and without fiability.
Please find attached my technical information package for you on the choke valve analysls. It is in a zip archive, and
contains information on the analysis needs, on the choke vaive geometry, and the PVTsim file for the equation of stats.
Thank you for your help. Please contact me with any questions you have.
Kind Regards,
Wayne Miller i
:
1
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~——0Original Message——

From: Reldar B. Schuller [mailto:rbsc@statoil.com) f

Sent: Monday, August 02, 2010 3:00 PM 4
Ta: Miller, Wayne O.

Cc: Ruben Schultkes; Stale.Selmer-Olsen@dnv.com

Subject FW: FW.: Help with the HYDRO model

importance: High

Dear Wayne

Stdle has today forwarded email from you dated July 27th.

See my emall dated July 18th (pasted below). Please send information to me. | will do the calculations. Please copy
Ruben and Stale.

Best regards,

Reidar

Reidar Barfod Scholler, B.Sc., Ph.D.
Professor
1IKBM
. Norwegian University of Life Sclences
P.O.Box 5003
1432 Aas
Norway
reidar.schuller@umb.no
Phone: +47 64 96 58 51
Mobi
Private email: reidar@schuller.no

Fra: Reidar Barfod Scholler

Sendt: 186. jull 2010 20:39

Til: Wayne Miller

Kopi: Ruben Schulkes; Stile Selmer-Olsen; Reidar B. Scholler; Reldar B. Schuller

Emne: SV: Help with the HYDRO model

Dear Wayne '

Referring to previous emails | confirm that | can assist you In carying out calculations with the Hydro Choke Model.
I will be travelling between different locations in Norway this week, so please use my university mailbox:
reidar.schuller@umb.no

Mali to this mailbox is frequently synchronized with my moblle phone.

In order to run the model { will require the following:

1.

Fluid information. We normally obtain this from a PVTSim fiuid description. If you can send me a PVTSim-file, | can use
this to generate the required input to the choke model. If you do not have a PVTSim-file, we must discuss how | can
generate a suitable fluid input file.

2.

N/
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77\ Mass fractions of each phase (gas, oil, water) at the choke inlet. (You state mass ratio 70/30 ollmethane, but is this at the
upstream :hok)e position? | expect that a significant amount of gas also flashes from the oil phase as a result of the
pressura drop.

3.
gg;lrc'ee tsiz_yeczmetry Information: CV-curve (| have received this) and information about the hole sizes in the plug and cage

4,
Oil viscosity information.

5

Your calculation matrix (upstream pressuras, upstream temperatures, phasa mass fractions at choke Inlet, valve
openings, downstream pressures, ....... ).

1 look forward to receiving more information.

Best regards,

Reidar

Reldar Barfod Schaller, B.Sc., Ph.D.
Professor
IKBM
Norwegian University of Life Sciences
P.0.Box 5003
1432 Aas
~y Norway
reidar.schuller@umb.no -
Phone: +47 64 96 58 51
Mobile:
Private email: reidar@schuller.no

Fra: Wayne Miller [miller98@lInl.gov]

Sendt: 18. jull 2010 02:09 i

Ti: Ruben Schulkes: Stale.Selmer-Olsen@dnv.com; Reidar B. Schuller; Reidar Barfod Schaller
Kopi: Reidar B. Schuller; Reidar Barfod Schaller d

Emne: RE: Help with the HYDRO model

Dear Ruben & Stale,

Thank you very much for your fast approval for this assistance. |am discussing the matter with our management team on
this project. | will need to get approval before | can send you the information you need to run HYDRO, as some of it may
be business proprietary information. | will let you know immediately when | get an answer.

This information will help us understand the rate that the well is producing (itis currently closed by this choka valve), and

may be useful in future configurations for capturing oll. | consider this very valuable Information, but it is not of an
' emergency nature so please do not give up your weekend (| have given up many weekends since this started).

Tusen Takkl
Wayne

At 7:40 PM +0200 7/17/10, Ruben Schulkes wrote:

>Dear Wayne and Stale
>| have spoken to Reidar - he is abie to start on the work at once. If
A~ 3
CONFIDENTIAL STATOIL00000088

TREX 011014.0003
TREX-011014.0003



>the total amount of work does not exceed one week we do not need a

>confract If the compiexity or amount of the work is such that more

>time is required, we will have to establish some sort of contract. N
>Based on my conversation with Stile | understand that the work from our

>side wil! consist of the

>following:

>- based on input from LLNL perfoim calculations with the Hydro choke

>mode| to compute flow rates in the BP GoM well,

>

>Results will ba delivered In the form of curves (based on choke model
>calclations) and explanation of the curves.
>

>| hope our contribution will be beneficial.
>Regards

>Ruben

>

>Sent from my HTC
>

>—- Original Message —

>From: Stale. Seimer-Olsen@dnv.com <Stale.Selmer-Olsen@dnv.com>
>Sent: 17. Jull 2010 00:18

>To: millers8@lini.gov <miler88@inl.gov>

>Cc: Ruben Schulkes <rubs@statoli.com>; Reidar B.

>Schuller <rbsc@statoll.com>;

>reidar.schuller@umb.no <reldar.schuller@umb.no>

>Subject: FW: Help with the HYDRO model

>

>
>Dear Wayne Miller,
>

>Since we spoke earller today | have been in contact with Statoll (Dr.

>Schulkes and Dr.

>Schaller) regarding running the so-called HYDRO code on the choke flow

>in the cument Gulf all spill. Statoil is the owner of the HYDRO code N/
>after merger with Norsk Hydro,

>

>Statoll says yes to assist you and run some cases using the HYDRO code.
>A contact should be made between you and Dr. Ruben Schulkes In order to
>move things forward. | expect Dr. Schaller (and possibly myseif) will

>be invoived afterwards.

>

>Ruben Schulkes

>g-mail: rubs@statoil.com
>cell phone: N
>

>Reidar B. Schaller
>a-mall: rbsc@statoil.com o reidar.schuller@umb.na cell phone: [l
>

>

>To speed up the process some additional info will be needed In addition
>to what you already provided.

>We need a PVT-sim flle describing the

>composition of the well stream, altematively a compositional
>description including the C6+ components.

>We should also know the oil viscosity.

>We need to know the mass fraction of each component.

>We need to know the mass fraction of produced water (If present).
>And of course a defintion of the cases you want o run (upstream
>pressure, upstream temperature, % open choke, Intemal dimensions of
>the choke.

>If you know, also sea water temperature.

N
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7 s|f| understand right, upstream thera Is a straight wali pipe and

>downstream the choks axhaustis into the ocean at 150 bara.

»

>The HYDRO code Is based on a choke model that | developed partly inside
>and partly outside a contract | had with Norsk Hydro In 1992. The model
>was based on some of the rasuits from my Ph.D. in 1991, The model waa
>initially published in 1885 as: g =
>1) S.Selmer-Oisan, H.Holm, K.Haugen, P.J.Nilsen and R.Sandberg (1955)
>"Subsea Chokes as Multiphase Flowmeters. Production Control at Troll
>Olje”, Prog. 7th Int Conf. on Multiphase Production, BHR Group,
>Wilson,A. {ed.), Cannes,

>7-9 June, pp. 441-4686.

>Narsk Hydro later validated the model agalnst a wider set of
>experimental data. it was recoded from handling two-component flows to
>multicomponant hiydrocarbon systems and calied the HYDRO code model.
>This resulted in two papers (2003 and 2008).

>2} R.B.Schaller, T.Solbakken and S.Selmer-Olsen

>{2003) “Evaluation of Multiphase Flow Rate Models for Chokes under
>Sub-Critical Oil/Gas/Water Flow Conditions”, SPE Production &
>Facilities Joumnal, August 2003, Paper SPE 84861, pp. 170-181.

>3) R.B.Schuller, S.Munaweera, S.Selmer-Olsen and T.Solbakken (2006)
»>"Critical and Subcritical Qi/Gas/Water Mass Flow Rate Experiments and
>Predictions for Chokes®, SPE Production & Operations Joumal, August
>2008, Paper SPE 88813, pp. 372-380.

>

>Best regards

>

>Stile Seimer-Olsen, M.Sc, Dr.

»>Assoclate Director, Cleaner Energy

>

>DNV Energy - Natural Gas, Cleaner Energy and Solutions (NCG)
>Phone: +47 8757 9900 {switchboard)
>Mobile: NN direct)

>Fax; +47 8757 9911

>E-mail: staala.selmar-olsan@dnv.com
>E-mail: staselme@online.no

>Address: Det Norske Veritas, DNV Energy, Carbon Capture & Storage
>(NCGNOB93), P.O.Box 300,

>N-1322 Hevik, Norway

>Wab: hitp://*www.***dnv.com

-3

>

>

>—0riginal Message—-

>From: Wayne Miiler [mailto: miller88@fini.gov]
»>Sent 16. juli 2010 18:50

>To: Selmar-Olsen, Stale

>Subject: Help with the HYDRO model

>

»>Dear Mr. Selmer-Olsen,

>

>Thank you for talking with me about running the HYDRO model for
>two-phasa flow through a choke valve. We are asslsting the U.S.
>Govemment and British Petroleum in understanding and stopping the
>current Gulf ail spill.

>

»>The well head is about 1.5 km below the ocean surface. The currant
>configuration at the well head includes a choke valve that can be used
>as the only exit for oil from the well. This choke valve is used to

>turn off all oll flow so that the pressure integrity of the sealed well
>can be measured. The well pressure at the choke valve can vary from

~~ E
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>ocean amblent (~150 bara) when full open, up to ~800 bara when the

>choke is closed. The choke valve exhausts into the ocean. The well is

>producing ofl and methane at a 70/30 mass ratio. N
>

>We have modeled the choke valve resistance fo the flow using the
>manufacturers Cv data, and this does not produce physical results
>the valve allows too much fiuid to pasa. | have aiso tried the .
>Simpson's 2-phase multiplier you described In your paper, but this also
>aliowed too much fluid to pass. | suspect we need a more sophisticated
>analysls of two-phase flow, perhaps at choked (scnic) conditions at the
>highest pressures. | am interested to know if your HYDRO modsl can be
>applied to this case.

>

>The choke valve Is a Cameron CCA40 plug and cage control choke

>http./) .***coopercameron.com/content/products/product_detall.cfm?
>pid=28628bunit=FLC

>

>l've attached the vendor Cv curve for this vaive.

>

>Please let me know if you can provide HYDRO or aven scmeone fo run some
>casas for us and what kind of agreament this will require. I'm not

>sure what wlll be required to set up any kind of a contract for this

>help, and | will need ta have any payment approved here before | can

>ask you to proceed with any effort requiring payment.

>

>Kind Regards,
>Wayne Miller

Dem

>Wayne O. Miller

>Thermal Fluids Group Leader

>Associate Program Leader for Renewable Energy Lawrence Livermore

>National Laboratory

>7000 East Ave., L-140 # 8 N’
>Livermore, CA 94551

>(925) 424-4472

>

>

>--

>ermrmmmsrs=The contants of this e-mail message and any attachments
>are confidential and are intended solely for the addresses. If you have
>recelved this transmissicn in emor, please immediately notify the
>sender by return e-mall and delete this message and its attachments.
>Any unauthorized use, copying or dissemination of this fransmission s
>prohibited. Neither the confidentiality nor the integrity of this

>message can be vouched for following transmission on the

>Internet.
>

>
>

-

>The information contained in this message may be CONFIDENTIAL and ia
>intended for the addressee only. Any unauthorised use, dissemination of
>the information or copying of this message is prohibited. If you are

>not the addressee, please notify the sender immediately by return

>g-mall and delete this message.

>Thank you

N
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Wayne O. Miller

“hermal Fluids Group Leader

«ssociate Program Leader for Renewable Energy Lawrence Livermore National Laboratory
7000 East Ave., L-140
Livermare, CA 84551
(925) 4244472

—Original Message—

From: Stale.Selmer-Olsen@dnv.com [mailto:Stale.Selmer-Olsen@dnv.com]
Sent: 2. august 2010 23:33

To: Reidar B. Schuller

Cc: Ruben Schulkes

Subject FW: FW: Help with the HYDRO model

importance: High

Dear Reidar

Since you will do the calculations, please follow up on this e-mail request. Contact me if you need to discuss.
Sorry for late transfer. | have not been on e-mail the last days.

Best regards
Stale

Stale Seimer-Olsen, M.Sc, Dr.

DNV Energy - Natural Gas, Cleaner Energy and Solutions (NCG)
Phone: +47 8757 9800 (switchboard)

' Moblie: (direct)
L Fax +47 6757 981

<-mall; staale.seimer-cisen@dnv.com

iddress: Det Norske Veritas, DNV Energy, Carbon Capture & Storage (NCGNO8893), P.O.Box 300, N-1322 Havik,
Norway
Web: http://™www. ™ dnv.com

—Original Message—

From: Wayne Miller [maiito:miller38@linl.gov]

Sent: 27. juli 2010 01:47

To: Selmer-Olsen, Stale

Subject: Re: FW: Help with the HYDRO model
_Importance: High

Dear Staale,
| will request the intemal choke dimensions from the vendor. Do you have a list of what geometry you will need?

Thank you,
Wayne

>

>

>To speed up the process some additional info will be needed in addition
>to what you already provided.

>We need a PVT-sim file describing the composition of the weil stream,
>alternatively a compositional description including the C6+ components.
>We should also know the oll viscosity.

>We need to know the mass fraction of each component.

>We need to know the mass fraction of produced water (if present).

7
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>And of course a defintion of the cases you want to run (upstream

>pressure, upstream temperature, % open choke, intemail dimensions of

>the choke. If you know, also sea water temperature. ;N
>If | understand right, upstream there is a straight well pipe and

>downstream the choke exhsusts into the ocean at 150 bara.

>

>

Wayne O. Miller

Thermal Fluids Group Leader

Associate Program Leader for Renewable Energy Lawrence Livermora National Laboratory
7000 East Ave., L-140 '

Livermore, CA 84551

(925) 424-4472

= The contents of this e-mail message and any
attachments are confidential and are intended solely for the addressse. If you have received this transmission in error,
please immediately notify the sender by retum e-mall and delete this message and its attachments. Any unauthorized
use, copying or dissemination of this transmission is prohibited. Neither the confidentiailty nar the integrity of this message
can be vouched for following transmission on the
Internet.

The information contained in this message may be CONFIDENTIAL and is intended for the addressee only. Any
unauthorised use, dissemination of the information or copying of this message s prohibited. If you are not the addressee,
g_lheasa notify the sender immediately by retum e-mall and delete this message.

ank you :

The information contained in this message may be CONFIDENTIAL and Is Intended for the addressse only, Any
unauthorised use, dissemination of the information or copying of this message Is prohibited. If you are not the addressee,
please notify the sender immediately by retumn e-mail and delete this message.

Thank you

N’
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