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Source Rock
• Decaying plant & animal matter – Source Rock 
• Over time with heat & pressure converts into :

• Peat
• Coal
• Oil & Gas



Traps



Seismic



Interpretation



Well Objectives

• Conduit into Target zone
• No Drama

• Questions 
– Where are we ?

– Can we steer to where we want to go ?
– What are rock characteristics ?

– What are fluid characteristics ?



Dream Well

• Drill gauge hole
– Wear resistant components

– Control Direction while Drilling

• Measure while drilling
– Direction & Inclination
– SP & GR

– Density & Porosity.

• Fancy stuff 
– Sonic, 

– Azimuthal / Focussed



Drilling Rig



Desert



Real Life

• 35,000 ft / 10km long
• 5” / 125mm Ø pipe
• Rotate, circulate,

apply weight.



Drama

• Well Objectives
– Don’t damage reservoir

– Don’t bore oversize
– Prevent kicks
– Survive intact (Drill string & Well bore)

• Issues
– Temperature 

– Pressure 
– Fluids

– Mechanical Forces



North Sea weather



Directional Drilling

Where are we ?
Relative to Earth

• Measure direction & inclination 
(Measurement).

• Gravitometer & Compass
Relative to Formation

• Measure formation properties (logging)
• Resistivity & Gamma Ray



Fixed Offshore Platform



Well Objectives - Alaska



Directional Drilling
How do we steer where we want to go ?

Whipstocks & 
Stabilisers

Rotary Steerable Tools

Bent Sub 
& Motor



Directional Wells



Extended Reach Drilling



Smart Tools – The Basics
• Power System

– Batteries
– Mud driven Turbine

• Sensors
– Data collection
– Calibration
– Analysis 
– Storage

• Transmission System
– Mud Pulse
– Siren
– Electrical

• Download System
• Actuators

– Hydraulic (Closed or open loop)
– Electric



Offshore Rigs



Logging



Video



Fluids
• Well bore

– Viscous, High Solids content emulsions
– Oil based muds

– Heavy Salt Brines

• Reservoir
– Oil, Water, Gas
– CO2

– H2S
– Anything else you don’t want



Field

30 billion barrels left ?



Where Next ?

• Deep water – 12,000 ft (3.6km)
• Extended reach – 50,000 ft (15km)

• High temperature – 250 C
• High Pressure – 2,000 bar



Help Needed

The industry demands three things 
that are capable of dealing with these 
new challenges :

Materials
Manufacturing Capabilities

Manpower
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