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석유의석유의 기원기원

65~150oC: oil
Above 150oC: gas

석유가스공학 연구실

g

저류층저류층 (Reservoir)(Reservoir)

석유가스공학 연구실



A Barrel of OilA Barrel of Oil

1 bbl

1 bbl

Why ?
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1 bbl

Petroleum Development StagesPetroleum Development Stages
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Typical Types of Typical Types of 
ContractsContracts

Mineral ownership
Government vs. individual
Mineral lease

Bonus payment, Delay rental, Royalty, 
Revision of rights, Surface use

Landman

Permitting

Petroleum & Gas Eng. Lab

Typical Drilling Rig Organization

Things to do….
Contract types:
- footage: $/ft
- day rate: $/day
- turnkey: $/well



Drilling program 
(Progonosis)

Rotary Drilling SystemRotary Drilling System

시추의 목적
시추의 원리
이수 목적
유정제어

SLIP JOINT OUTER barrel 

UPPER BALL JOINT

SLIP JOINT 
INNER barrel

RISER TENSION

KILL AND 
CHOKE LINES

UPPER BALL JOINT

Riser System for a Floating Drilling RigRiser System for a Floating Drilling Rig

BOP
LOWER 
BALL JOINT

Mudline

Marine riser = drilling riser, get returns to surface, well control, communications link



Discoverer 
Deep Seas

Platform

Semi Nautilus

Jackup

Casing crews
Spacer
Logging



Well Completion

Completionp
Fluid

생산원리와생산원리와 시설시설

지표면 석유/물

가스

Sucker Rod 펌프 분리기

석유

물

가스

불투수 덮개층

석유유동 경로

Primary production EOR:y p
- Solution gas drive
- Gas cap drive
- Water drive

Waterflooding
EOR

- Thermal 
- Polymer
- Foam
- Solvent
- CO2 flooding



Are you thirsty?Are you thirsty?

Problems in Deepwater DrillingProblems in Deepwater Drilling

Water depth Higher Narrow gap

Analysis of riserless drilling and well-control hydraulics (SPE D&C, March 1999)
Analyses and procedures for kick detection in Subsea Mudlift Drilling (SPE D&C, Dec. 2007)

초심해시추와 유정제어 (KNOC 석유지, June 2006)

increase
Higher 
External force

g p
of PP & FP

Huge riser 
capacity

Large mud 
volume

Rig positioning
difficulties

High level DPS

Many 
casing points

Well-control
limitations

BOP

Excessive
riser weight High capacity

drillship

Longer tripping
time

CO$T$Shallow
hazards



Subsea Drilling and CompletionSubsea Drilling and Completion

Eiffel Tower
1,063 ft
(7,300 Tons steel)

817 ft
(250m)

63 
Building

245 x 245 ft
36,500 Tons

400 x 480 ft
63,300 Tons



Drilling Related Incidents/ProblemsDrilling Related Incidents/Problems

102 wells
Dry hole cost = $444/ft

549 wells
Dry hole cost = $291/ft

Drilling Problems and SolutionsDrilling Problems and Solutions

Lost circulation
S k iStuck pipe

Keyseat: crooked hole
Differential sticking
Mechanical sticking

Junk in the hole: 
Shallow water or gas flowg
Unstable sea floor 
Hole instability
Kicks and blowout



Drilling and WellDrilling and Well--Control SimulatorsControl Simulators

Concluding Remark!Concluding Remark!

Seafloor

Marine riser CL & KL

BOPNo!  No! No!



취업취업??
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HomeworkHomework

Default homeworkDefault homework

10 min. presentation for class projects
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