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Committee Members U.S. Department of Energy
Mary Jane Wilson, Chair Elena Melchert,
Doug Foster, Vice Chair Acting Designated Federal Officer
George Cooper Erica Folio, Committee Manager
Hartley Downs Roy Long, Technology Manager,
James Litton National Energy Technology Laboratory
E‘éesﬁﬁgsdye Dasari V. Rao, Division Leader,

Los Alamos National Laboratory
RPSEA Michelle Rathbun, Meeting Recorder, IBM

Kelly Rose, Technology Coordinator,

ice Presid
-BIMES Fappas, Wiee Fiesicent National Energy Technology Laboratory

Bob Siegfried, President

DISCUSSION:
Committee Business

e The meeting was opened at 1:00 p.m. EST by the Acting Designated Federal Officer,
Elena Melchert.

¢ Ms. Melchert took roll call and announced that a quorum was present; 7 of 8 committee
members were in attendance.

e Ms. Melchert gave opening remarks about DOE'’s Office of Fossil Energy.

Ultra-Deepwater Research Portfolio Presentations

e Mr. Pappas presented RPSEA Administered Cost-Share Research Overview
(Attachment 4).

e Ms. Rose presented NETL ORD’s EPAct Complementary Program (Attachment 5).

o Dr. Rao presented LANL Ultra-Deepwater Risk Assessment (Attachment 6).

Overview of the DRAFT 2014 Annual Plan

¢ Ms. Melchert explained the contents of the draft plan and the process for UDAC to
review the portfolio, discuss general thoughts, and to make subcommittees (Attachment
3).

e The Committee discussed themes from the research portfolio.
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Establishment of Subcommittees

o Committee members established two Subcommittees. .
o Sunset Subcommittee: George Cooper (Chair), Hartley Downs, Mary Jane
Wilson, Lesli Wood
o Program Subcommittee: Doug Foster (Chair), Quenton Dokken, Jim Litton,
Stephen Pye
e Ms. Melchert reviewed the process and next steps.
e There were no public comments.
e The Committee Chair, Mary Jane Wilson, adjourned the meeting at 4:41 p.m.

ATTACHMENTS:

Number Description
Attachment 1 Delegation of Acting Designated Federal Officer
Attachment 2 Meeting Agenda
Attachment 3 UDAC Overview
Attachment 4 RPSEA Administered Cost-Share Research Overview
Attachment 5 NETL ORD's EPAct Complementary Research
Aftachment 6 Ultra-Deepwater Risk Assessment
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i:'pw Improving Science-base for Wellbore Integrity of Foam&th@enments
Ulra-Deepwater (Lead: Kutchko)

APIRP10-B at room P,T Lab-based Pressure Vessel Slip Stream at Wellhead In situ Conditions
(on loan from Schlumberger) (with BP & Schlumberger)

Reducing Risk of
Cement-Related
Failures During

Offshore
Operations

Development of imaging Evaluation over range of Evaluation of mix designs CFD to simulate
and analysis protocols mix-design parameters under field conditions mesostructure

N=TL



i"]w Improving Science-base for Wellbore Integrity of FoamethGements
R (Lead: Kutchko)

Driver: Unknown properties of foamed cements under downhole
conditions (high P, T). Need to know strength & permeability.

Project Goals:
» Database of foamed cement properties—mesostructure (e.g., gas
distribution), strength, permeability for various mix designs.
* Predictive relationship for properties as function of mesostructure.
* Predictive relationship for mesostructure based on mix design,
placement conditions, etc.

pre-FY13 Status: 3D CT Scan of a 10.4 mm3
e Completed gap assessment (NETL-TRS-003-2012) digital subsection of 10%
* Developed imaging & analysis techniques (NETL-TRS-2-2013) foam quality cement

* Analyzed first field sample (slip-stream) using CT (TRS under develop.)

FY13 Focus:
* Characterize multiple slip-stream samples from 3 major service companies
* Characterize lab-based samples for different foaming agents, stabilizers, and
foam qualities at two pressures (500 psi, 1000 psi)
Anticipated FY13 Products:
* TRS describing imaging & analysis data on slip-stream samples

3D CT Scan of field-generated

* TRS describing data on variation in physical properties as function of foamed cement. Foam
mix design quality 47.8%; collected at a

pressure of ~290 psi

N=TL


http://www.edx.netl.doe.gov/udw

i:“]w NEW Evaluation of Lithology:Cement:Casing Barrier Integttdopment 5
e under UDW Subsurface Conditions
(Leads: Ziomek-Moroz & Kutchko)

Driver: Changes in pressure and temperature cycles or
corrosion can cause the development of microannuli
(potential flow paths) in offshore cement barriers. This is
especially significant in ultra-deepwater wells, which are
large heat exchangers and are drilled in extreme HP/HT
environments.

Project Goal: Study the interactions between wellbore
materials that may lead to catastrophic failure of the well
over time

pre-FY13 Status: Thisis a new project
FY13 Focus:

e Complete a knowledge/gap analysis study to constrain key
research concerns.

» Use the results of the gap analysis to drive initial FY13
experiments.

Anticipated FY13 Products:

e Report summarizing findings of scoping and gap study
* Results from initial experiments to determine
potential flow paths in HP/HT environments

N=TL


http://www.edx.netl.doe.gov/udw

iﬂ'“w Complementary Program Portfolio Attachments
Ultra-Deepwater (UDW)

Improved Science Base for Materials and Wellbore Integrity

— Characterizing the Behavior of Metal-Based Systems Used for Control Devices in Extreme
Environments [Lead: Jeff Hawk]

— Improving Science-Base for Wellbore Integrity, Foam Cements [Lead: Barbara Kutchko]

— NEW Evaluation of Lithology:Cement:Casing Barrier Integrity under UDW Subsurface
Conditions [Leads: Margaret Ziomek-Moroz and Barbara Kutchko]
Reducing Risks & Mitigating Impacts Associated with Extreme Offshore Conditions

— Quantifying Complex Fluid-Phase Properties at High Pressure/High Temperature (HPHT)
[Lead: Isaac Gamwo]

— Assessing Risks and the Potential for Environmental Impacts for Deepwater and Ultra-
Deepwater GOM Resources [Lead: Kelly Rose]

Improving Safety through Rapid Detection and In Situ Characterization

— Improving Deepwater Drilling Safety through Enhanced Understanding of Multiphase Flow
Dynamics of Hydrocarbon Mixtures [Leads: Bob Warzinski and Frank Shaffer]

— Risk Reduction at the Drill Bit - Adaptation of Existing Technology to Reduce Risks
Associated with Deep and Ultra-Deep Drilling [Lead: Kelly Rose]

N=TL


http://www.edx.netl.doe.gov/udw

Tow

Quantifying Complex Fluid-Phase Properties pi.chment s

at High Pressure/High Temperature
[Project Lead: Gamwo]

Expand data on density & viscosity to 40 kpsi, 500 °F
(pure compounds, mixtures, crude)

Q=

View in the cell

1. Borescope/Camera
2. View Cell

LVDT Core AR08 14.p Tubing
} [}

e |

—_—

View Cell o:
LVDT Position 31655 EMO-Cap
Sensor

\og (Viscosity, mP2'S)

Develop higher accuracy equations of state

N=TL




\@!!!! Quantifying Complex Fluid-Phase Properties ,....hment 5

at High Pressure/High Temperature

[Project Lead: Gamwo]
Driver: Limited availability of hydrocarbon fluid

properties at high PT associated with deepwater wells

] J @ &= H\CY B 1. Borescope/Camers
Project Goals: T Rl 2. View Cell
1) Expand database on hydrocarbons to 40kpsi & 500 °F : y

2) Develop higher accuracy equations of state for high PT
3) Develop standards for high PT property measurement

pre-FY13 Status:

* Built apparatuses for density & viscosity measurement
e Characterized pure compounds: densities (19), viscosities (4)
e Characterized density of binary mixture (C3+C10)

* Developed higher accuracy EOS for pure compounds
e [dentified/characterized viscosity standard

FY13 Focus:

e Characterize binary mixtures: densities & viscosities
e Characterize crude oil: density

* Extend EOS to real oil mixtures; develop EOS tool
Anticipated FY13 Products:

\og (Viscosity. mPas)

(=]

i
b

* TRS detailing density datasets on binary mixtures

e Web-based, user-friendly program for density EOS

N=TL



iil!lw Assessing Risks and the Potential for Environmental Impagts fQk:
Ofra-Decpwater Deep & Ultra-Deepwater GOM
[Project Lead: Rose]

Developing tools and information to NETL Gulf of Mexico IAM
evaluate and predict what happens in 15t coordinated platform to allow for:
extreme offshore hydrocarbon systems e independent,

* rapid-response,
* science based prediction

'5 DEVIATED [30%, 4B%) COMPLETION . .
g [ TR CmU | of UDW hydrocarbon production risks
i A n | and environmental impacts

INITIATED b RI:UL{:-[I[INP[G“[; HASE a n M A |||||||||||||||||||

Water Column

Overburden
& Wellbore

| ]
e D =

¥ BLOSOM+ E 55K + €02/ +vam 1001

Coordinated data:simulation system for oil
spill impact & risk evaluation

MECHANISMS
SUBSURFACE |

Reservoir

Integrated Assessment Models to Predict
Behavior of Engineered-Natural System

|

N=TL


http://www.edx.netl.doe.gov/udw

tl!lw Assessing Risks and the Potential for Environmental Impagts fQk:
Ofra-Deepwater Deep & Ultra-Deepwater GOM
[Project Lead: Rose]

Driver: Need for a cohesive suite of tools and data to support independent, rapid science-based
prediction of UDW hydrocarbon risks and assessment of spills

Project Goal: Reducing risks and environmental impacts from extreme offshore hydrocarbon
production

pre-FY13 Status:

* Released GOM Geocube, online map based tool containing key
spatial data for the GOM

* TRS summarizing key GOM impact receptor analysis

* Completed beta water column component model, BLOSOM e

* Continued development of GOM subsurface database IMPACT MEDIA

FY13 Focus:

* Complete beta GOM subsurface database TRANSPURT MEDTAY
. . MECHANISMS f——
* Complete beta development of cumulative risk tool

* Complete integration of 3 IAM component models -
* Shakedown BLOSOM, run in API oil spill modeling study SUBSURFACE |y

Anticipated FY13 Products: Beta integrated platform to

POTENTIAL BLOWOUT

|||||||
lllllllll

CEMENT ENPLAGED
DRILLING PHASE GOM

Water Column

verburden
& Wellbore

Integrated Assessment Models to Predict
Behavior of Engineered-Natural System

|

allow for independent, rapid-response, & science based o e ———

prediction of UDW hydrocarbon production risks and " BLOSOM + =BV + &']‘E#VGM TooL

environmental impacts Coordinated data:simulation system for oil
spill impact & risk evaluation
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http://www.edx.netl.doe.gov/udw

iﬂ'“w Complementary Program Portfolio Attachments
Ultra-Deepwater (UDW)

Improved Science Base for Materials and Wellbore Integrity

— Characterizing the Behavior of Metal-Based Systems Used for Control Devices in Extreme
Environments [Lead: Jeff Hawk]

— Improving Science-Base for Wellbore Integrity, Foam Cements [Lead: Barbara Kutchko]

— NEW Evaluation of Lithology:Cement:Casing Barrier Integrity under UDW Subsurface
Conditions [Leads: Margaret Ziomek-Moroz and Barbara Kutchko]
Reducing Risks & Mitigating Impacts Associated with Extreme Offshore Conditions

— Quantifying Complex Fluid-Phase Properties at High Pressure/High Temperature (HPHT)
[Lead: Isaac Gamwo]

— Assessing Risks and the Potential for Environmental Impacts for Deepwater and Ultra-
Deepwater GOM Resources [Lead: Kelly Rose]

Improving Safety through Rapid Detection and /In Situ Characterization

— Improving Deepwater Drilling Safety through Enhanced Understanding of Multiphase Flow
Dynamics of Hydrocarbon Mixtures [Leads: Bob Warzinski and Frank Shaffer]

— Risk Reduction at the Drill Bit - Adaptation of Existing Technology to Reduce Risks
Associated with Deep and Ultra-Deep Drilling [Lead: Kelly Rose]

N=TL


http://www.edx.netl.doe.gov/udw

i:“]w Improving Deepwater Drilling Safety through Enhanced Whelérstanding
e of Multiphase Flow Dynamics of Hydrocarbon Mixtures
[Project Lead: Warzinski]

Develop software to quantify flow accurately
using high speed video from ROV

CH, bubble w/ hydrate shell

Develop science base to predict hydrate
formation & hydrocarbon compositions &
volumes in water column plumes

Dye Colored Turbulent Jet with Image Correlation Velocimetry Results

4” turbulent dyed water
jet studied at UCB

N=TL


http://www.edx.netl.doe.gov/udw

t“]w Improving Deepwater Drilling Safety through Enhanced Whelérstanding
e of Multiphase Flow Dynamics of Hydrocarbon Mixtures

[Project Lead: Warzinski]
Driver: Quantification of gas/oil flows using high-speed video from ROVs

Project Goals: Develop video-analysis tool for accurate quantification of
oil/gas plume rates; incorporate hydrate formation in quantification tool

pre-FY13 Status:

* Completed scoping for appropriate surrogate multi-phase conditions for validation
e Completed data collection for water-water and air-water plumes (UC-B facility).
* Completed data collection for Type I/Il hydrates (methane, ethane, propane) (NETL facility)

FY13 Focus:
e [Perform oil-water(-gas) experiments at OHMSETT (funded by BSEE)]
* Validate video-analysis tool using datasets on air-water, water-water, and oil-water

4” turbulentdyedwater
jet studied at UCB

e Complete analysis of experimental data on Type I/Il hydrates
* Initiate incorporation of hydrates into video-analysis tool

Anticipated FY13 Products:

* Video-analysis tool (prototype) for quantifying plume rates
using high speed images from ROV

CH, bubble w/ hydrate shell

N=TL


http://www.edx.netl.doe.gov/udw

i:l R Risk Reduction at the Drill Bit - Adaptation of Existing Technology
y pw to Reduce Risks Associated with Deep and Ultra-Deep Drilling
[Project Lead: Rose]

Driver: Significant concerns have been raised about how Early Detection is Critical
to safely develop UDW resources and ensure domestic
supply. Detecting in a timely, efficient manner when there
is a kick is a significant challenge in deepwater systems.

Project Goal:
To develop a low cost means for detecting kicks when they
happen at the bit, utilizing largely existing wellbore data

pre-FY13 Status:

* |Initiated scoping and feasibility study
* Filed “report of invention” in preparation for NETL patent

o
Al

H i i, P
review process Sl startefKie

FY13 Focus:
* Complete scoping and approach feasibility study
* Initiate numerical and experimental efforts to validate and
implement approach for supporting early kick detection

Anticipated FY13 Products:

* Preliminary tool/approach for early kick detection * Maintain control of well
e Reduce environmental, human,

and economic impacts

N=TL


http://www.edx.netl.doe.gov/udw

bow UDW Tech Transfer to Date: *“*™"°

™ WA/ www.edx.netl.doe.gov/udw
= VN

Energy Data exchange

47 Conference Presentations

20 Published Articles & Reports
e Additional manuscripts
undergoing internal and external
peer review

12 Datasets released via EDX

2 Data-driven tool/app via EDX

NOW UPDATED WITH FY13 Q3 PUBS,
PRESENTATIONS, TOOLS, ETC

N=TL


http://www.edx.netl.doe.gov/udw
http://www.edx.netl.doe.gov/udw
https://edx.netl.doe.gov/tools
https://edx.netl.doe.gov/tools
https://edx.netl.doe.gov/faq
http://www.edx.netl.doe.gov/udw

NATIONAL LABORATORY

Ultra-deep Water Risk Assessment

DV Rao
September 17, 2013
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Los Alamos National Laboratory
Attachment 6

Summary of Phase-l (1st-yr) Analyses

Risk-ranking of candidate technologies

(&

‘/

~

Model Baseline and Data Ranked list of technologies
Generic ultra-deep water drilling Real-time data from the bottom-hole
operation in GoM with MODU VSP (see also No. 9 below)
Overpressure Drilling consistent Automated kick detect (with 1 above)
with IADC and API guidance. Human performance improvement:
) MWD alerts during swabbing, fishing, etc.
Class VII BOP with 1 BSR and 1 Rotating control device
CSR (BOP Controls API-RP 53). ‘quick-response’ BHP control (closed cycle)
End-to-end probabilistic risk Inhpe DP BOP/Check-valve
assessment (APET and FT) Reliable LMRP & Emergency
Well dynamics modeling for Contamment
. Improved BOP
blowout time scales and flow rates Casing, Collar and DP locator
Rehablhty data from 384 Party Larger choke/vent Iines and higher capacity
(SINTEF) and from JIP efforts mud-separator

Sub-salt 3-D seismic after setting shoe
Well dynamics modeling (1-d =» 3-d)

OTC Abstract submitted summarizing results

UNCLASSIFIED Nm

loar Security Ad)

Operated by Los Alamos National Security, LLC for the U.S. Department of Energy's NNSA April 2013 | UNCLASSIFIED | 2



Los Alamos National Laboratory
Attachment 6

Summary of Phase-ll (2"9-yr) Analyses

Driver: How can we achieve orders of magnitude improvement?

(&

<~

Project goal: Identify risk-important technologies and their TRL for Ultra-deep Paleogene
Technical Approach: Systems and risk modeling to estimate risk management

Uncertainties and Knowledge-Gaps Model Baseline and Data

Peleogene Wilcox formations in ultra-
deep-waters of GoM

Generic well in GoM'!

Lithology data from multiple

Dynamics of salt movement sources %3

Drilling window 1s small and very high

. Closed Loop Drlling* (or Managed
uncertainty (fewer off-set wells)

Pressure Drilling)

Increased probability of ballooning, mud MWD suite of sensors® + Coriolis

losses and well-control 1ssues.

flow meter
Multiple sands
. . . References
High Pressures and potentially High 1IHS database

2 Dessenberger et al;
3 RPSEA 2501-12 Knowledge Reservoir

. 4JPT Survey.
Ocean dynamlcs (RPSEA'14OQ Data) 5D. Hennegan, Weatherford (OTC-24097)

6 Bob Judge, GE Oil & Gas
’See Slides 6 and backup slides.

Temperatures

UNCLASSIFIED

MISA

loar Security Administrs
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Los Alamos National Laboratory
Attachment 6

Generic Well Model for Simulations
Variations from the base-case will be considered

Pressure (psia)

0 5,000 10,000 15,000 20,000 25,000
0 L ] L L
21-In Marine Riser
5,000
. 36-In Conductol ;
\ SealLevel M%.fj.tjne_‘ 2
—_— Temp.
ST TNy T T T T T T T T T T T T ] 22incasing |
10,000
E ~Salt 16-In Casing
m 15,000
¥
z
o
[}
1]
K=
=
o
[
(=]

20,000 % flm
h N 13 3/&-In Casing
| x
25,000 \ 11 7/8-In Casing

30,000

Static Mud Pressure I Measured Formation Presssure

Normal GOM Pore (hydrostatic) Pressure Casing Diameter

Sea Level = = Approximate Salt Boundaries

——— Approximate Pay Zone

UNCLASSIFIED
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Los Alamos National Laboratory
Attachment 6

Candidate MWD Technologies for Simulations
Information using Bayesian Inferencing

N

/

®

Vertical Seismic Profile (S;) [ o §
Coriolis Mud Flow Meter (S,) I C 8z
o) 4 5 &
Annular Pressure & Temperature (S5, S,) & | .. ip 2 S
Resistivity At The Bit + Gamma Ray (S;, Sg) 2 | * FgZE & F
[ [NITING)] c 8_
. o . - _%w._
Sonic (S,) o |l b1z s
: = 8 S,
Rate of Penetration (Sg) S 885 3¢
: : : o 732 s E
Shock & Vibration at the bit (S) > | i o
-g i g% c g L?é%
EREL g E
D(E|S)= P(E)x p(s|E) 5. L .
P(E)x p(S|E)+ p(NE)x p(S | NE) "E’ fEzg  dp3 o
P(S|E)=p(S,,5,,53,84 | E) s § ‘é%% 58
= p(8i| E)x p(S, | E)x p(S5,S4 | E) o |15 287 =5y
S |k 3t
D_ agt_') ]

Human performance assessed based on p(E|S).
NRC/FAA Data.
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Los Alamos National Laboratory
Attachment 6

Computational Well-Dynamics Model
To provide data on false negatives and false-positives?

N

/

®

—
Mai ¢ =
an Control
Pump q P Choke -
By 7 ; L ﬁﬂ_,/ w-.'q Genore . Po G
tee E'-( — L i L
'] e l‘f."JP pp , E T /
! Backpressure
gbpp Pump C i
—g— —
e Mud
u, ., g *5'
: 5y
tel@l| tal| tedl t=N L
Drilstring e & [~ Annulus [
1\ £ Ax Ax| Beid s

C
; / ¢ g_ﬁ =
y / Pt ’? ’? r) ? /
—> .
Drill Bit [ HeaV|ng " g__. & Mud

Heaving Present
|solated y

A
Kick Progression
3

— *f Mud

(5cean Heaving

used for illustration of Swab-Surge Modeling

*Multi-phase CFD Model
*Closed Loop System
*Uncertainty Analysis

Picture from Chin and Zhuang, Stratamagnetic Software
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Attachment 6

Annular Pressure & Temperature

Al
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B-lower[

DL

Los Alamos National Laboratory
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Phase-shift resistivity Annulus temperature
Rate of penetration L Phase—s?]ti!?r?sistiviw s Annu&usvgsessure o
TR T ; 7 om0 o g Annular Pressure & Temperature
g e e 5 measurements distributed up the drill string
e | B provide real-time data that can monitor the
1t g o |t é ) ] progress of an expanding kick volume in the
= < annulus.
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