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Even as alternative and renewable sources are developed, petroleum and natural gas continue to be,
by far, the most used and, if engineered properly, the most costeffective and efficient, source of
energy on the planet. Drilling engineering is one of the most important links in the energy chain,
being, after all, the science of getting the resources out of the ground for processing. Without
drilling engineering, there would be no gasoline, jet fuel, and the myriad of other “have to have”
products that people use all over the world every day. Following up on their previous books, also
available from WileyScrivener, the authors, two of the most wellrespected, prolific, and progressive
drilling engineers in the industry, offer this groundbreaking volume. They cover the basics tenets of
drilling engineering, the most common problems that the drilling engineer faces day to day, and
cuttingedge new technology and processes through their unique lens. Written to reflect the new,
changing world that we live in, this fascinating new volume offers a treasure of knowledge for the
veteran engineer, new hire, or student.Previously, he was Canadas first Statoil Chair at Memorial
University of Newfoundland MUN, Canada.During his career, he has published nearly 800 research
papers and dozens of books and research monographs on topics ranging from petroleum engineering
to economics. He is the founding executive editor of Journal of Nature Science and Journal of
Characterization and Development of Novel Materials, and serves on the editorial board of a number
of journals. Previously, he held editorial positions with SPE, AIChE], JCPT, JPSE, and others. This
chapter provides a comprehensive list of commonly used formulas in drilling engineering,
comprising very simple to relatively more complex formulas that will serve engineers in oil and gas
industry as a useful reference. Inputs, outputs, and formulas are outlined clearly along with their
units.

References are listed for the reader to investigate the subject further where necessary. This chapter
features more than 200 formulas in petroleum drilling engineering. When the reamer was pulled
back it was found to be severely worn. The reamer was replaced and the reaming operations were
resumed. However, the same situation occurred at 550 m, and after pulling the reamer back again, it
was found that the reamer was just as seriously worn. After several repeated attempts, the reamer
was found to be heavily worn with multiple swapping cone accidents. In one instance, the cone stuck
in the hole and could not be salvaged, thus resulting in discontinuation of the reaming construction
and project failure. According to crosssectional survey and construction data from previous
accidents, it was found that a wide range of soft and hard sandwiching existed. Unreasonable
construction parameters were chosen so that the severe vibration intensified the wear of the reamer
in the soft and hard sandwiching, thus resulting in the cone swapping and the ultimate failure of the
project. The construction units were made of high quality reamer, using parameter control
recommendations. Finally, the firststage reaming was successfully completed and the reamer
showed almost no wear Figure 9.13 . The next several reaming tasks were also successfully
completed, and finally the horizontal directional crossing project was successfully completed. Figure
9.13. Through a back reamer after reaming. View chapter Purchase book Read full chapter URL
Completion and Perforating Fluids Wan Renpu, in Advanced Well Completion Engineering Third



Edition, 2011 Functions of Drilling and Completion Fluid Different types and properties of drilling
and completion fluid are required by different oil and gas reservoirs and different drilling
engineering requirements.

However, the basic requirements are similar; that is, the drilling fluid should have the required
functions, and the requirements of protecting the reservoir should be met. In general, a drilling and
completion fluid should have the following functions 1. Controlling the formation fluid pressure and
ensuring normal drilling. The drilling fluid density can be regulated in accordance with actual
downhole conditions and the technological requirements of drilling in order to effectively control the
reservoir fluid. 2. Meeting the requirements of rheological properties necessary for drilling
engineering. The rheological parameters of drilling and completion fluid should be optimized in
order to maximize the hydraulic horsepower. Furthermore, drilling and completion fluid should have
the corresponding rheological properties in order to clean the bottomhole, carry cuttings, and
suspend weighting material. In addition, enhancing displacement efficiency during cementing should
be considered when the rheological property of drilling and completion fluid is determined. 3.
Stabilizing the borehole wall. Drilling and completion fluid should have appropriate density,
inhibitive property, filtration and wallbuilding properties, and shutoff capacity, which are required
by the formations to be drilled in order to keep the borehole wall stable. 4. Improving the
wallbuilding property, enhancing cake quality, stabilizing the borehole wall, and preventing
differential pressure sticking. Improving the wallbuilding property is an important requirement for
drilling and completion fluid. It can stabilize the borehole wall, can prevent differential pressure
sticking during drillingin a reservoir with higher permeability, and also is necessary to protect the
reservoir. It is an important drilling and completion technique. 5. Other functions that are required
of drilling fluid. In addition, drilling and completion fluid should avoid formation damage as much as
possible.

Different formation damage occurs when different reservoirs contact different types of completion
fluid. The location of the damage is dependent on reservoir characteristics and completion fluid
properties. Therefore, studies of formation damage mechanisms and the reasons for generating
formation damage, selection of the adaptive completion fluid system, and determination of the
corresponding application technology are the main contents in the reservoirprotecting completion
fluid technique. Drillingin upsets the original balanced state of the reservoir. The reservoir is
brought into contact with the foreign working fluids drilling fluid, cement slurry, and so on and
formation damage may be caused. Therefore, when the reservoir is drilled in, the problem of
preventing formation damage is the first link in the system engineering of the reservoir protection
technique, to which attention should be fully paid. Because drillingin upsets the original balanced
state of the reservoir and the working fluid drilling and completion fluid, cement slurry, and so on
contacts the reservoir for a longer time, various problems of formation damage may be generated.
These include formation damage caused by the entrance of solid particles in the working fluid into
the reservoir, and also formation damages caused by the hydration of formation grains clay minerals
and waterwet secondary minerals, reservoir surface wettability reversal, phase trap damage,
blocking by emulsification, inorganic scale deposition formed by contacting formation water, fine
migration, blowout, lost circulation, and borehole collapse, after the liquid phase of the working fluid
enters the reservoir.

Therefore, during drilling and completion the reasons for formation damage should be accurately
analyzed on the basis of reservoir characteristics and potential problems, and the corresponding
measures of drilling operation should be taken, thus ensuring the effectiveness of reservoir
protection, finding the reservoir in time, and the original productivity of the reservoir, and thus
achieving the desired results of the first link in the system engineering of reservoir protection. View
chapter Purchase book Read full chapter URL Foreword Bingcheng Wang, in Offshore Operation



Facilities, 2014 Starting with The Environment and Environmental Load of Offshore Oil Engineering
Chapter 1 Offshore Operation Facilities, written by Professor Fang Huacan not only gives a thorough
discussion on Offshore Oil and Gas Drilling Engineering And Equipment Chapter 2 , Marine
Petroleum Gas Engineering and Equipment Chapter 3 , Submarine Pipelines and Pipeline Cable
Engineering Chapter 6 and Safety System Engineering for Offshore Oil Chapter 7, but also delivers
special analysis on Special Problems of DeepSea Oil and Gas Engineering Chapter 4 and Special
Problems in Sea Petroleum Engineering for Beaches and Shallow Sea Areas Chapter 5 .
Comprehensive, systematic, rich, thorough, the book encompasses marine and petroleum technology
and equipment, theory and practice. I highly recommended this book, whether for content as a
reference or as a science and technology text. Therefore, it will be helpful for teaching, scientific
research, and engineering staff. Though at ripe old age, Professor Fang Huacan does not forget his
cause in offshore oil engineering. Instead, he still has a strong will to finish this book. This kind of
high professionalism, indomitable will, perseverance, and rigorous scholarship is worth learning. As
his former classmate and colleague, I pay tribute to him once again and wish him a happy birthday,
health, and longevity.

Former Deputy Commander and Chief Engineer of Daging Oil Field Former Deputy Director and
Chief Engineer of Offshore Oil Exploration Bureau of Ministry of Petroleum Industry Former Deputy
Commander of Tarim Oil Field Senior Engineer and Professor Read full chapter View PDF Download
book Read full chapter URL Selection and Determination of Tubing and Production Casing Sizes
Wan Renpu, in Advanced Well Completion Engineering Third Edition, 2011 The selection and
determination of tubing and production casing sizes and the hole structure design are the important
links in the well completion process. The traditional practice is that the hole structure is designed
and the production casing size is determined by drilling engineering. After a well completion
operation, the tubing size and the mode of production are selected and determined by production
engineering on the basis of the production casing that has been determined. The result of this
practice is that the production operations are limited by the production casing size, many oil and gas
wells cannot adopt the adaptable technology and technique, the stimulation is difficult to conduct,
and the requirement of increasing the fluid production rate of the oil well cannot be achieved at the
high water cut stage. In order to change this traditional practice, this chapter proves the rational
selection and determination of production casing size to the full extent. In accordance with the
reservoir energy and the requirements of production engineering, the rational tubing size should
first be determined under a different production mode, and the admissible minimum production
casing size is then selected and determined. At the flowing production stage, the rational tubing size
can be selected and determined using the sensitivity analysis of tubing size, which is based on the
nodal analysis.

At the artificial lift stage, the rational tubing size is closely related to the requirement of stable oil
production during oil field development and the specific lifting mode. Therefore, the nodal analysis is
described and the selection and determination of tubing and production casing sizes are then
described in detail. View chapter Purchase book Read full chapter URL Abnormal pore pressure
mechanisms Jon Jincai Zhang, in Applied Petroleum Geomechanics, 2019 7.1.4 Pore pressure and
pore pressure gradient The hydrostatic pressure and formation pore pressure in a typical oil and gas
well are plotted in Fig. 7.4. The pore pressure profile with depth in this well is similar to many
geologically young sedimentary basins where overpressure is encountered at depth. At relatively
shallow depths less than 2000 m, pore pressure is hydrostatic, indicating that a continuous,
interconnected column of pore fluid extends from the surface to that depth. At a depth of more than
2000 m the overpressure starts, and pore pressure increases with depth rapidly, implying that the
deeper formations are hydraulically isolated from the shallower ones. By 3800 m, pore pressure
reaches a value close to the overburden stress, a condition referred to as hard overpressure. The
effective stress in pore pressure prediction community is conventionally defined to be the



subtraction of pore pressure from overburden stress, as shown in Fig. 7.4. The increase of
overpressure causes reduction in the effective stress. Figure 7.4. Hydrostatic pressure, pore
pressure, overburden stress, and effective stress in a borehole. TVD is the true vertical depth. Pore
pressure gradient is more practically used in drilling engineering because it is more convenient to
be used for determining mud weight mud density, as shown in Fig. 7.5. Pore pressure gradient at a
given depth is the pore pressure divided by the true vertical depth.

The mud weight should be appropriately selected based on pore pressure gradient, wellbore
stability, and fracture gradient before setting and cementing a casing. The drilling fluid mud is
applied in the form of mud pressure to support the wellbore walls for preventing influx and wellbore
collapse during drilling. To avoid fluid influx and wellbore instability in an open hole section, a
heavier mud pressure than the pore pressure is needed. However, when mud weight is higher than
the fracture gradient of the drilling section, it may break the formation, causing mud losses or even
lost circulation. To prevent a wellbore from unintentional hydraulic fracturing by the high mud
weight, as needed where there is overpressure, a casing needs to be set to protect the overlying
formations from fracturing, as illustrated in Fig. 7.5. Figure 7.5. Pore pressure gradient, fracture
gradient, overburden stress gradient lithostatic gradient, mud weight, and casing shoes with depth.
The pressure gradient conversions between the US and metric units can be found in Table 7.2. In
the drilling industry, the pressure gradient in the subsurface formation is normally converted to an
equivalent mud weight EMW at surface for display and interpretation. View chapter Purchase book
Read full chapter URL 24th European Symposium on Computer Aided Process Engineering Marcia
Peixoto Vega. Several operational parameters have a direct impact on annulus bottomhole pressure
such as flow rate, rate of penetration, drilling fluid properties, etc. This way, due to the several
parameters to be handled, bottomhole pressure control is a complex task and is nowadays a manual
and very subjective job. Deepwater environments are directly linked with narrow operational
window scenarios which require a stable value of bottomhole pressure inside the operational
window. Thus, control and automation of drilling operations is important for future challenges of
drilling engineering.
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