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The drill string is turned at  
surface, which turns the bit at  
the bottom of the hole. 

The teeth on the drill bit grind  
the rock into fragments, or  “cuttings”. 

Drilling fluid is pumped down  
the inside of the drill pipe, through  
jet nozzles in the bit, and into  
the “annulus”.  This is the space  
between the sides of the hole  
and the drill pipe. 
 



The mud lifts the cuttings 
and circulates them back 
to surface where they are 
removed. 



Rotary Drilling –  
Drillstring 
components 



Perspective 

COMPL & TEST 

G & G 

DRILLING SITE CONSTR. 

RES. ENG 

LAND CLEARANCE 

HSE & LEGAL 

ECON & MGT 

 

WELL 



Planning and Evaluation 

Geology & 
Geophysics 

Reservoir 

Production 
Drilling, Well 
Maintenance 

& Well Lifetime 

Future 
Development 



 

Project 
Development 

Data Collection 
Pore Pressure 

Analysis 

Tubing Design 

Fracture Gradient 
Prediction 

Hole Geometry 
Selection 

Completion 
Planning 

Casing Setting 
Depth Selection 

Casing Design 

Cement Plan 

Drill Time 
Projections 

Mud Plan 

Bit Program 
Rig Sizing and 

Selection 

Drillstring 
Design 

Cost Estimation Flow Path of 
Wellbore Planning 



How we shall act… 
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• Memperkirakan biaya pemboran tiap section
• Menentukan parameter yang harus ditingkatkan (improvement)
• Memperkirakan biaya total pemboran berdasarkan biaya per hari
• Memperhitungkan waktu tripping, wiper trips, dan sirkulasi
• Memperhitungkan waktu making up dan breaking up BHA
• Memperhitungkan directional drilling, MWD, dan gyro

DRILLING

• Biaya semen dan waktu penyemenan
• Biaya casing dan perlengkapannya
• Biaya komplesi
• Fluida komplesi dan pemboran
• Memperkirakan semua kondisi di atas berdasarkan desain pemboran

dan waktu yang diperlukan

CONSUMABLES

• Menentukan kebutuhan tes evaluasi formasi
• Menentukan kontraktor yang bertanggung jawab atas tes yang 

dilakukan
• Menentukan waktu untuk menyelesaikan testing
• Menentukan waktu dimana semua peralatan dan personil berada di 

lokasi pemboran
• Menentukan pengaruh waktu terhadap biaya dari pertimbangan di atas

FORMATION 
EVALUATION
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Drilling Functions 

• Transmission of energy to the system-rock 
interface 

• Reduction of the rock 

• Removal of the rock 

• Maintenance of the borehole (formation 
stability) while drilling 

• Control of formation fluids (well control) 

• Preservation of the borehole (completion) 



Technical & institutional constraints  
of drilling functions 

• Environmental impact 

• Operational safety 

• Government regulations 

• Directional drilling and control 

• Sensing and communication 



Performance Analysis 

• Non-Productive Time 

• Productive Time  

• Quality Well Delivery Process 

• Unit Development Cost 

• Production Attainment 

 



Role of drilling  
in field development 

Department of Petroleum Engineering, Heriott-Watt University 



Personnel involved in drilling a well 

Department of Petroleum Engineering, Heriott-Watt University 



Drilling rig 
components 



Regulation 

  



How a well is drilled 

 



Typical hole 
and casing sizes 
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Completion 
schematic 

Department of Petroleum Engineering, Heriott-Watt University 



Breakdown 
of  

Well Costs 
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Time 
breakdown for 

a North Sea 
well (fixed 
platform) 
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Horizontal Drilling 

 

Gas 

Oil 
Water 





Complex Wells 

 Stacked Fishbone Wells 



Summary of functional descriptions 
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Technical maturity of advanced systems 
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SYSTEM LIMITATIONS, 
NEEDS,  
AND COMMON PROBLEMS 
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