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When do we Drill Relief Wells

Last Line of Defense




3/7/2015

Blowout Broached to Surface

Blowout in a Congested Offshore Wellbay




Subsea BOP Bent on Seabed

No Surface Access Plug and Abandonment

Establish
Circulation
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Relief Well Delivery Process
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How Important is Well Intercept Design?




Relief Well Intersection Process

1SCWSH
* Intercept depth(s)
» Constraints on relief well surface location(s)
» Target and adjacent well position uncertainties
* Hydraulic communication method(s)
» Target ranging strategy
» Subsurface drilling and well control hazards
» Relief well(s) trajectories
» Casing design
 Drilling program
 Kill program integration
Step 1 - Define the Blowout Scenario .

Well Location South China Sea, January
Exploration Well (unknown reservoir)
Blowout to Seabed in 260m MSL
Flowpath inside open 9-7/8” Casing
Drilled from moored Semi

Gyro survey to 20”, MWD to TD
Temperature at top of reservoir 160°C
Reservoirs: 3x Sandstone — 11,500 psi
Drilling MW = 2.05 sg (17.1 ppg)

No adjacent wells < 1000m

60 days since spud

Subsea cap and contain SIMOPS
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Kill Point Assessment
<{GCUISH~
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Relief Well Surface Locations

Depends on all Circumstances C‘%EBU.!EH‘"

SIMOPS Cap & Contain Constraints <GCUISE=
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Bathymetry & Geo-Hazard Constraints

<{SCUWSH=>

Surface Blowout Effluent Constraints
(oil, gas, smoke, volatiles) <GCUISE=
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Gas Plumes in the Sea

Typical: 15° to 30° from seabed to surface, bending with sea current

Gas Plumes in the Sea
Methane Hydrate formation Curves (Gulf of Mexico)
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Meto.cear) Data Inflqence . <ECUISE-
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Example Surface Location(s) <GrlISHE=
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Relief Well and Blowout Position Uncertainty

Adjacent Well Avoidance & Ranging Interference
WiLD WELL

CONTROL

©Wild Well Control, Inc. 2014
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New Water Line for the Grand Canyon
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Is Grid Correct and Magnetic Declination
Correct, Is Convergence Correct <SCUSE-
US/UK World Magnetic Model -- Epoch 2010.0
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On Land, Surveyor to make Sun Shots
and Mark a True North Line
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Offshore, DGPS and Subsea Acoustic
Positioning Systems
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THE LONG BASELINE
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Measuring Magnetic Crustal
Anomalies using In-field Referencing

Total Field Tf = TIBGGM + TfCrustal Correction
Declination Dec = DecBGGM + DecCrustal Correction
Dip Angle Dip = DipBGGM + DipCrustal Correction

Typical Declination accuracy increase from 0.36° to 0.15° at 1 sigma
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High Accuracy North Seeking Wireline
Gyros and Gyro While Drilling Tools gMWD

<{SCUWSH=>

Ranging Strategy and Well Trajectory <|ECUIER=

Bypass & Trianguiation
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Commercial Ranging Technology

Access Dependent Active
Magnetic Ranging

Access Independent Active
Magnetic Ranging

llustrations Courtesy of Halliburton

Passive
Magnetic Ranging

Magnetizing Casing with Solenoid for High Angle
Intersection and Subsalt Relief Wells

=<{GCUWSHR~

Well CONTAINED
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Surface Location and Shallow Intersection
Depths & Ranging Strategy
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Well CONTAINED

Begin Strategic
Planning Process

Well and Kill Teams

Compile & Document On-
scene and Archived Data

Engineering Support

Blowout Control Advisors
Hydraulic Simulations

Start Blowout Scenario
Diagnostics

Well/Field Experience

Surface Location Constraints Start Relief Well Tactical
Locate Relief Well Rig & Logistical Planning

Start Relief Well Strategic s Surface
Control Feasible

Risk & Time to Implement SC
Consequence of SC Failure

Evaluate to Continue
Planning or Stand down
Relief Well Unit

Intersection & Kill Plan

Evaluate to Spud Relief
Well or Wait on Surface
Control Progress

Implement Plan to
1 Milestone

Example Initial
Planning Steps

Detective work to define & rank
possible blowout scenarios

Evaluate Surface Control
(SC) Options based on
Scenarios

Is Support
Required for R!

Support Relief Well
Effort as Directed

Evaluate Surface Kill Risk of Escalation if Operation Fails
Options at Milestones gt Al to Recover from Failure

Based on New Data

Relief Well Jeopardized by Failure

Attempt

Implement RW Plan,
Re-evaluate Objectives at
each Milestone and at
Surface Control Progress

Surface Kill
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