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ÅUpcoming projects exceed industry ER experience

ïTechnical limitations can be solved with existing technology

ÅLimitations are different for deep vs. shallow BML

ïFear often trumps legitimate technical rationale

ÅDue to bad experiences in the past with ER wells

ÅOr perception that vertical is faster, cheaper, and easier

ÅERD Wells in Deep Water aremore challenging

ïCompared to vertical deep water 

ïCompared to shallow-water or land based ERD

ÅHowever, the challenges can be met 

ïWith fundamental engineering

ïThenapplication of appropriate technology

Introduction
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All Wells in Database (2563 Wells) Only Wells in >1000ô Water Depth (248 Wells) Only Wells in >3000ô Water Depth (98 Wells) 

Worldwide 

Reach Record: Ñ38,000ô

>1,000ô Water Depth 

Reach Record = Ñ30,000ô

>3,000ô Water Depth 

Reach Record = Ñ20,000ô
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20,000ô (Tad Gormley Stadium)

40,000ô (Causeway)
30,000ô (University of New Orleans)
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Several ER Projects Studied Recently

ÅVarious regions and local constraints

ÅAll wells deemed feasible

ÅCommon themes in most wells

GOM

Angola
Indonesia

GOM

Malaysia

Egypt

GOM

GOM

Norway

Brazil

GOM

Realistically Possible Future Extension
1. Application of fundamental engineering

2. Appropriate use of technology
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Depends on the ñTypeò:
Å Shallow(<7,000ô) below Mudline

1. ECD ïRapid growth relative to fracture gradient

2. Drag / Buckling - Running casing and completions

Å Deep(>15,000ô) below Mudline 

1. Tension ïDrives exotic drillstring and hoisting equipment

2. Side Forces ïGenerally quite high (depends on KOP and DLS)

Å Creates high torque

Å Elevates risk of casing & drillpipe wear

3. Hydraulics - Deep ñbig holeò drives rig hydraulics package and 

drillstring (which then complicates tension and side force)

What Limits Deep Water Reach?
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Å Offshore Egypt

Å TLP Based ERD Development Opportunity

Å Ñ3,500ô Water Depth, Ñ7,000ô TVD (Ñ3,500ô BML) 

Å Up to 11,000ô Departure Required

Å Narrow Pore Pressure / Fracture Gradient Margin

ï Mud Weight Driven by Wellbore Stability

ï Ñ1.0 ppg EMW Window in reservoir

Å Base Case uses vertical design from offsets

ï 13Ȩò, 9ȩò, 6ȩò screens

ï ñStandardò  design to simplify logistics

ñShallowò BML Example
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ñShallowò BML Example

Base Case:

ÅDrill riserless and set 13Ȩò @ Ñ5,100ô

ÅInstall 13ȩò riser and drill to TD

Å9ȩò set near top reservoir

ERD Design:

ÅSet 20ò @ Ñ4,800ô (due to MW for stability)

ÅSet 16ò @ ±5,800ô TVD (due to MW for stability)

Å10Ĳò set near top reservoir (required for ECD management)

Key challenges are ECD and Drag managementé
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Pore / Frac / Collapse Gradients
ÅFor S-Path Trajectory

ÅMud Weights for Stability + Swab

8İò Drilling ECD with 5Ȫò drillpipe through 

9ȩò casing is unmanageable

5ò drillpipe is unmanageable too

5òx4İò drillpipe is marginal

Drilling 9İò hole through 10Ĳò intermediate 

with 5ò drillpipe provides adequate margin

ECD when circulating 10Ĳò in 13İò hole 

exceeds FG ïunacceptable risk for 

cement job ïHigh Rate Gas Well!

Upsizing to 14Ĳò (through 16ò casing / riser) 

reduced ECD to acceptable levels

Application for Managed Pressure Drilling (MPD)

ÅOptimization for wells of this departure

ÅA requirement for longer wells


