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                                                     CHAPTER 1 

Introduction  

 

1.1 Introduction  

  Many processes are used for drilling a borehole for oil and gas exploration. Drilling can 

be onshore or offshore. The hole must be suitable and drilled safely and economically. First, 

seismic studies and geophysics need to be conducted. Then a potential reservoir is appointed. 

Afterwards, exploration, testing the well, and a detailed drilling plan should be prepared and 

presented to senior management for approval to drill the well. The drilling plan includes 

information of casing design, mud weight systems, drilling tools and equipment and well control 

equipment and procedures. It should also include information related time of completion, well 

summary and objectives like drilling time estimate, general management well information, well 

information summary, geological programs, well objectives, and site surveys. We first need to 

define what kind of wells we need to drill, exploration or development wells, knowing that each 

has a different well design. Then we need to define the geometry of the well if it is a vertical 

well, directional well, or S/J shaped well. The geometry of wells differs due to geographical, 

regulatory and legal reasons. Additionally, we need to collect data on depth of ground water, 

fracture gradient, temperature profile, geological profile, seismic profile, pore pressure gradient 

and shallow gas. Then we need to process the collected data preparing a spread sheet. 

Afterwards, the drilling specifications can be set and the scope of work will be given to 

directional drilling company, drilling fluid company, casing provider, well head provider, drill 

bit company, running tubular services, logging company, well testing company and safety 

company. In order to complete the well design we need to finish up the casing design, drilling 
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string design, drilling optimization, risk registration and authorization for expenditure. This 

report focuses on onshore drilling rig process with site visits and equipment used.  

  

1.2 Drilling Rigs 

        Drilling is a damaging process where the rock is broken down into smaller pieces called 

drill cuttings. The rock is broken down by a drilling bit that can be either a roller cone drilling 

bit, or a tricone, or a polycrystalline diamond compact (PDC). Drilling can be facilitated by 

increasing RPM and a downward force applied (WOB) to dig and crush the formation. Then the 

cuttings need to be eliminated by the use of continual circulation of a drilling fluid (mud) taking 

into consideration the importance of the velocity of mud to cleaning and viscosity. After a hole 

has been created and cleaned collapse of the down hole space needs to be prevented by using 

pressure of the drilling fluid to act against the formation. Hence, the borehole stability is 

controlled by the pressure of the drilling fluid taking into account density and vertical height. 

However, if the mud pressure is insufficient water, oil or gas can flow into the borehole 

producing a kick, thus in this situation blowout preventers (BOP) need to be used.   
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Figure 1: Roller Cone 

  

 

Figure 2: PDC 
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                                                      CHAPTER 2 

Onshore Rigs 

 
 

2.1 Requirements  

          When talking about onshore drilling the rig is pre-fabricated and built in the location 

before drilling starts. Onshore locations can be very remote and need to be built up close to 

business and domestic inhabitation. First the area is cleaned. Environment specifications need to 

be practiced such that no fluids are allowed to escape from the well site location. Additional 

precautions and risk assessments need to be applied in some areas to avoid sinkage or other 

catastrophes. Sometimes the drilling requires the crew to accommodate in the location.        

 

2.2 Drilling Rig Parts 

        The rig consists of a derrick, drilling line and hook assembly powered by electrical sources. 

Electrical generators, drilling fluid storage tanks, circulating pumps and cementing units need to 

be implemented.  

 

  

2.3 Moreni-Romania Drilling Rig 

To understand onshore drilling more, I visited 1324Moreni in Romania on June 28, 2018 where I 

saw the drilling rig site. Although the weather on that day in Moreni was very rainy and the 

temperature was low yet the crew was working and the drilling operation was proceeding. 
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Hence, the drilling operation takes place under different weather conditions. For the first surface 

casing, Moreniôs plan was to drill from 325m to 500m and few meters lower according to the 

geologist request that was to lower the shoe of the casing. As for the total planned depth , 

Moreniôs plan was to drill 1906m. To go onsite, safety measurements should be conducted like 

wearing personal protective equipment. I was allowed to go on site where I saw the drilling 

operation taking place, rotary table, drilling pipe, the elevator moving, generators, drillometer, 

drill slip, mud circulating systems and mud removal. Mud removal was to check if there are any 

cracks and to clean the drilling pipe. Each drilling pipe had a different serial number for 

referance and inspection. The drillometer was showing the weight on bit and the total weight of 

string in the hole. The drill slip suspends and holds the pipe in the rotary table. 

 

 

 

Figure 3: Meroni Drilling Rig  
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Figure 4: Drilling Pipe  and Rotary Table 

 

 

Figure 5: Different Drill Pipes 
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Figure 6: Mud Removal 

 

 

Figure 7: Drill Pipe Slip  
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Figure 8: Mud Shaker 

 

Figure 9: Drillometer  

 

 I also visited a control room with one engineer and one geologist. The geologistôs job was to 

collect, wash, dry and then test and analyzes cuttingôs samples to check for the presence of shale 

gas as its presence causes problems. I also saw an already established well and a functional well. 

Moreover, I saw the pressure unit that controls the blow out, a kill manifold and a blowout 

preventer (BOP). The kill manifold and the BOP are present if there is a kick or a blow out along 
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with the kill line that kills the well in case of a blow out and a choke line that controls and 

release pressure. The BOP has two valves one that is manual and the other that is hydraulic.   

 

 

Figure 10: Pressure Unit 

        .  

 

Figure 11: Kill Manifold  
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Figure 12: BOP 

 

 

2.4 Targoviste-Romania 

 To go deeper and understand further, I visited the tubular base of Targoviste in Romania on July 

3, 2018 where I saw drill string components, different drilling pipes with different dimensions, 

raw materials, plastic drill pipe protector, hook, drill line, old BOP, mud cleaner, Christmas tree 

and tubing head. The mud cleaner cleans the mud further after they have been placed in the shale 

shaker. The raw materials are used to make other equipment not necessary drill pipes. The 

Christmas tree is used to divert the production to the desired direction. 














