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PREFACE

Extended Reach Drilling (ERD) has become a prime industry methodology for
optimization of field development through reduction in the number of drillsites and
structures and enabling production from otherwise inaccessible parts of reservoirs.

ERD has always been associated with increased technical risk, high research work and
upfront capital expenditure. Thus, it is necessary to have a detailed and a well defined
plan for drilling Extended Reach Wells.

The aim of this project is to serve the above defined purpose. This report gives details of
the software and how it can act as a tool for planning of extended reach wells.

First four sections of this report deal with the technologies used in ERD, technological
differences between drilling of extended reach wells and vertical wells and the general
procedure which is adopted for planning of extended reach wells.

The above sections explain the technologies used in ERD and the factors which make
ERD a complex procedure.

This is followed by details of software design, software programming and its coding and
the output which we can get from the software.

Section on software design gives details about how the software has been structured and
how the software can extensively help in planning of ERD.

Details about software programming have also been given to better understand the
working of the software.

Thus, I hope that the software will fully serve its purpose and would emerge as a major

tool for planning of extended reach wells.
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INTRODUCTION




Introduction

Today we are facing the problem of exponential growth in demand of oil and gas due to
which the upstream oil industry is moving towards more challenging areas for
hydrocarbon recovery.

Thus, as we drill into deeper harsh areas, the use of efficient and effective technology
becomes a necessity not only due to drill the areas successfully, but also to be in
accordance with the stringent environmental conditions.

Extended Reach (ERD) Wells have been successful in not only delivering excellent
results but also minimize environmental effects. ERD wells are those wells where the
wellbore is kicked off from the vertical near the surface, inclination is built to allow

sufficient horizontal displacement from the surface to reach the target zone some distance

away, and the angle is again built to near horizontal.
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As seen in the above figure, the wellbore is extended horizontally into the reservoir.

In other terms, a well is defined as extended reach if it has a stepout ratio (horizontal
displacement divided by TVD at total depth) of 2 or more. ERD wells employ both
directional and horizontal drilling techniques so as to achieve greater horizontal
departures .Moreover, ERD wells not only provide solutions for restricted reservoir
production but also help us to eliminate additional platforms.

Though, ERD wells are considered to be more risky than conventional wells, but with the

use of effective technology and personnel experience far better results can be obtained

when compared to conventional wells.




Some of the many advantages of using ERD to access reserves are based on the

climination of high capital cost items. For example, in Alaska, ERD can reduce the need
for costly drilling and production islands and the inherent logistical problems associated
with these. For offshore drilling, such as in the North Sea and the Gulf of Mexico a
substantial reduction in subsea equipment, including fewer pipelines, has not only an
impact on economics but also on environmental concerns and even permitting. An
evolutionary plot is used to show that the most aggressive ERD activity has taken place
during the 1990s. Currently, year on year record breaking achievements are being made,
The driving force behind drilling such long, costly wells is of course robust €conomics.
These tend to demonstrate, at the planning stage, that drilling and future intervention
costs make sense, What is less well understood are the risks of drilling such wells - the
probability of encountering significant drilling problems are generally much higher than

those experienced in conventional wells.
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Methodology

Planning of ER wells takes up to 14-16 months. This involves understanding
technologies for ER wells, a review of best practices followed and ways to reduce NPT
and hence costs associated with drilling of ER wells.

The software PlanERD has been developed keeping in view the above mentioned points.
The process began with a deep study of the technologies that are associated with ER
wells. The efficiency of each technology was noted down. This resulted in identifying the
best set of technologies for ER wells.

This was followed by a review of best practices that are followed in drilling of ER wells.
A number of fields where studied to identify the best practices. This included fields that
were drilled in 1996 up to 2002.

Finally a system was designed which would assist in planning of ER wells.

The following flow chart describes the methodology for this project.

11
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For this Project, study of technologies for ER wells commenced in later half of 2005
which was rigorously taken up in 2006.

Software design started in later half of 2006 and the software was completed in first half
of 2007
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Technology for ERD wells

Rotary steerable systems: Rotary steerable drilling is the technology that enables tull

three dimensional drilling controls to be performed while drilling with continuous
drillstring rotation from surface and thus no slide drilling is necessary. A special BHA
component known as rotary steering device is necessary to perform the above-mentioned
task. Rotary steerable systems offer the following advantages over the slide drilling:

« Fewer trips are required when using RSS. RSS uses fixed cutter bits unlike the other
systems, which used tricone bits for directional control reasons. The longer life of fixed
cutter bits results in more footage per bit and thus fewer trips for bit change.

« Continuous rotation at higher speeds results in very efficient hole cleaning.

* RSS can drill nearly all the required section trajectories using a single BHA design.
Reduced tripping activity can be measured by comparing the footage drilled vs. the total
amount of pipe tripped over the course of the project.

Rotary Steerable Systems: System and Technology

Earlier, “Push the Bit” system was used in RSS. These rotary steerable systems rely on

non-rotating, stationary pads or stabilizers to provide changes in borehole direction. An
inherent weakness with this technique is that it relies on contact with the borehole wall to
achieve predictable and consistent directional control. Hole washouts and borehole
rugosity can negatively impact the directional performance of these systems. Today the

system which is used is known as the “Point the Bit” system.

The point-the-bit system can be divided into 3 sub-assemblies. The steering section,

electronics and sensor section, and a power generation section. The nucleus of the
system, the steering section, contains the point-the-bit mechanism. The steering section
contains a universal joint, which transmits torque and weight on bit, but permits the axis
of the bit to be at an angular offset from the axis of the tool. The offset allows for the
directional drilling tendency of the systerﬁ to be controlled through traditional 3-point
contact with the well bore. The axis of the bit shaft is kept offset by a mandrel, which is
maintained geostationary during collar rotation. This is accomplished through the use of a
counter rotating electric motor. The feedback/control of the motor is accomplished via
the electronics and sensor section. The sensors monitor the rotation of both the collar and

motor. This information is utilized to insure feedback for proper control of the system.

14
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These same sensors provide full direction and inclination (D&I) measurement

capabilities. Power generation is achieved through a high power turbine and alternator

assembly.

Drive shaft @ offset angle to collar

== Drilling

tendency

Fig-4

Sensor package
+ control system Motor rotation CCW @ collar speed

/
Collar rotation CVW

generating
turbine

Fig-5

Point the Bit rotary steerable system. Bit shaft is held at an offset to the axis of the tool.

The point the bit system described above is used by one of the service company. In this

system, all the drilling parameters are surface controlled. The sensor package and the
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control system consist of a navigation control until and MWD system. The MWD system
sends signal to the surface controller accordmg, to which the drill strmg is directed
forward with the help of the navigation counter. Another service compan)& uses hydraulic

system to deflect the drive shaft. High pressure fluids are directed to pistons to deflect the

drive shaft.

Bit Selection

PDC bits are most commonly used in a rotary steerable system. Bits are selected on the
basis of IADC classification which is based on the type of formation which is being

drilled.

IADC bit

Classification Formation

I-1 Soft formations having low compressive strength and high drillability

1-2 -do-

5-1 -do-

6-2 -do-

1-3 Soft to medium formations

6-1 -do-

2-1 Medium to medium hard formations
(62 “do-

2-3 Medium hard abrasive to hard formations

6-2 -do-
El Hard semiabrasive formations

72 -do-

3-2 Hard abrasive formations

3-4 -do-

8-1 _do-

Table-1
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Drill Pipes | o
Till now, ERD wells were drilled with either 5-% in. or 6-5/8 in. or a combination (?f
both. But sue to the problems, which arises due to the above drill pipes, the industry is
now turning to 5-7/8 in. drill pipes. o

The hydraulic performance of 5-1/2in.drill pipe becomes a major limitation in ERD wells
resulting in poor cuttings removal, slow penetration rates and diminished control over
well trajectory. . o

The 6-5/8in.drill pipe is difficult to handle and requires more physical space on the rig. |
The 5-7/8in. pipe also provides 16% more ID flow area than 5-1/2 in. pipe. Moreover. it

is found that pressure losses are reduced upto 28% with the 5-7/8in. pipes.

Solid Expandable Tubular: System and Technology -
Drilling and completion of ERD wells is considered as a difficult task due to the 1 ly
i i d hole
problems associated with ERD wells like high torque and drag, hole cleaning an
stability. . |
i : ERD
Solid Expandable Tubular (SET) Technology has two important advantages 1n
wells:
. . . . d nc
e Favorable drillstring casing geometry 1S possible which can reduce the tendency
for drillstring lockup.
* Use of Larger drilling tubular is possible | .
e ERD wells extend up to large horizontal distances, which requir¢ ru
additional casing strings. SET is useful in these cases.
Technology

: ired siz
InS ing is bei 1d worked to expand it to the requir
ET, the casing is being co nstable process for the

e downhole. Many

ing is an u
other technical aspects are taken care of, as cold working 1

tubular,

) ) o
n cone) is connected t
Expansion process: the launcher assembly (launcher + expansio )

i th of the
the liner to be expanded and is run through the rotary table. The required length o

. C ed b
¢Xpandable casing is then connected and is run in the wellbore which is followed by

i ill it i i expansion cone
running the drillstring concentrically into the liner till it is latched into the exp

re is exerted
with the help of a safety thread connection. When the dart gets seated, pressu
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below the expansion cone. Expansion is initiated with hydraulic pressure from the

drillstring. The expansion process is verified by decrease in the hook load. The progress

of the cone through the tubular deforms the steel past its elastic yield limit into its plastic

deformation region, but not its ultimate yield strength. Expansions of over 25percent,

based on the diameter of the pipe, have been accomplished.

SET are very useful in transversing severely depleted zone especially when the zone lies

in an abnormal pressurized environment.

Thus, vertical wells can easily be completed with the conventional casing systems, but

for long ERD wells, in some cases, SET become the only option.

Inner
String

1 43.L  Expansion
| Cone

Expansior
Chamber

Expansion Process for Solid Expandable Tubulars

Fig-6
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Casing Floatation: In casing floatation, casing is not filled as each joint is run into the
wellbore, as is done in typical casing operations. The goal is to have the casing close to
neutrally buoyant, so it becomes virtually weightless in the mud, and drag is minimal. In
a long extended-reach section, an entire air-filled casing string can become positively
buoyant and resist being pushed farther into the well. Thus, partial casing floatation was
taken up and the casing string was divided into two sections; the upper section filled with
mud and the lower section filled with air. Thus, double floatation collars were used. The

section filled with mud is in the vertical section of the well and provides weight to help

push the lower, buoyant casing into the well.
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Technological differences between ERD wells and vertical wells

1. ERD wells are characterized by high horizontal departures which results in high
torque and drag. As a result, ERD wells are drilled by Rotary Steerable Systems
(RSS). In RSS, continuous drillstring rotation is provided from the surface which
reduces drag as there is no need to slide the drillstring.Vertical wells can be

drilled with normal drilling BHA unlike ERD wells.

[\

Completion of vertical wells is comparatively easier to achieve than ERD wells.

ERD wells require special technology like casing floatation for completion due to

high drag.

3. ERD wells require top drive of higher load capacity when compared to vertical

wells.

4. ERD wells require high rig horsepoWer compared to vertical wells.

20



Planning of ERD wells

Planning for ERD wells is driven by economical, environmental and technical objectives.

In general extended reach drill string design involves:

Determining expected loads
Selecting drill string components
Verifying each components condition

Monitoring conditions during drilling

Economic issues in drill string planning include availability, logistics and cost. Rig and

logistics issues include storage space, accuracy of load indicators, pump pressure/volume

capacity, and top drive output torque. Hole issues include hole cleaning, hole stability,

hydraulics. casing wear, and directional objectives.
e

Below is other Iist}’é set of considerations that will influence the planning and evaluation

of ERD operations. Some of these are related to mechanics, some to operating practices

and logistics and others to formation and reservoir characteristics:

Top Drive: maximum sustainable torque.

Hydraulics: maximum standpipe pressure.

Drillpipe: maximum yield stress, make-up torque, fatigue endurance.
Contact Loads: riser and casing wear.

Drag; axial friction during sliding operations.

Buckling: high compressive loading.

Stuck Pipe: maximum applied overpull.

Logistics: total length of DP that can be handling large volumes of mud.
ECD’S: pore pressure and fracture gradients.

Wellbore Stability: borehole collapse. loss circulation.

21



SOFTWARE DESIGN
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Software Design

The software is a MDI application meaning that it contains a parent form which contains

a number of child forms. The software menu consists of three main components:
File
» New
» Exit
Planning
> Rigs and Logistics
» Drilling
> Database Entry
» Industry Envelope
» Case Studies
Help
> Contents

» About
The drilling section is further divided into following components:

Instructions
> Selection of Drill Pipe
» Rigs and Logistics
» ECD Management
> Surge and Swab
» d-Exponent

» Torque and Drag

A flow chart for the process carried out by the software is shown as follows:
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Fig-7

Each of the sections are explained in detail in the report
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RIGS AND LOGISTICS
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RIGS AND LOGISTICS

Drilling rigs were tradionally built and designed o drill vertical wells. Such rigs and

associated tubulars have limitations when drilling ER wells and require modifications

when drilling extended reach wells and require medications to give them necessary

capacities for drilling ER wells.

In ERD, the factors on which rig sizing depends are as follows:

Hole Cleaning-To determine the number of mud pumps to be used
Drilling System- RSS with the top drive system to be used

Drill Pipe Sizing

Rig Power

Environmental Compliance

The software considers all the above factors. The following flow chart demonstrates the

working of the software for the Rigs and Logistics section:

(. ™
Calculation of hook
power, load and derrick
efficiency factor
\ U _J
~
FCalculation of top drive
capacity
\ L J
- : : N\
Calculation of pump
power & pressure rating
f pumps
o PP T J
(. .
Necessary rig and
Equipment
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DRILLING
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Drilling

[ The drilling section of this software covers nearly all the important parameters which are

taken up while drilling of Extended Reach wells.
The section is further divided into following sections:

Selection of Drill Pipe

Y

Rigs and Logistics
ECD Management

Y Y

\2

Surge and Swab

‘7

d-Exponent

-

» Torque and Drag

All the sub sections are explained as follows:

28



Wellpath Modeling

The immediate objective of a directional survey of a well is to determine the X-Y-Z
coordinates of a series of measuring points (stations) along the wellbore based on three
things that are known at these points: '

- the location of the first point Py at surface or tie-in point

- the measured distance between any two points along the wellbore

- the wellbore direction (Inclination and Azimuth) at each point
The Inclination angle (@) is the angle with respect to the vertical (0 to 89.5°), and the
Azimuth bearing (0) is the angle in the horizontal plane in a clockwise sense with respect
to the North (0 to 359.5°).
The convention followed here is that the Z-direction points vertically downwards and the

Z-distance give the True vertical depth. The X-direction aligns with the magnetic North

and Y-direction points to the East.
Thus, given:

i) the point Py = (Xo,Y0.Z0)

ii) the distance, S; between P and P

iii) the well direction determined by inclination @o and azimuth 8, at Py, and similarly by
®1and 6, at P,

Find Py = (X,.Y1.Z1). -
The most widely-used and an accurate method for computing these coordinates is the

Minimum Curvature Method. According to this method, the solution of the problem is

as follows:

29



X=X +JyU, +V)/2
K=Y+ SyU, +V,)/2
Zy=Zy+ Sy U, + V)12
where...

V, = sing, cos8,

V, =sin ¢, sin g,

V. = cosd

U, =sing cos8,

U, =sing sing

U, = cosg

and...

2 W
:_t RN
! wan(zj

where...
cosy = UV, + UV, + UV,
(y=1..if..y =0)
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ECD Management

The equivalent circulation density can be interpreted as the density of a hypothetical
fluid, which in static conditions and at any depth produces the same pressure as a given
drilling mud in dynamic conditions.

ECD is calculated using the steady-state model based on the Bingham plastic behavior
of drilling mud. The method involves estimating and summing the frictional pressure
losses arising from the normal circulation of mud outside the drill string. These pressures
losses are added to the mud's hydrostatic pressure and converted to density using the true
vertical depth.

The annular velocity around the drillpipe is calculated, followed by the critical velocity.

If the annular velocity is less than the critical velocity, the laminar pressure losses

equation is applied. If otherwise, the turbulent pressure loss equation is applied. The

process is then repeated for the drillcollar section. The relevant equations are:

n=3.32 logg@
a

300
K= 9300
5117
1 o
- _[38780K 7 24 2n+1)7
- fo, Dh‘Dp 3n

AR 2.4y 2n+1 KL
laminar ~ D;, _ Dp %37 300(Dh - Dp)

0.000077 "2 PVO*L
APM&A&;M = 3 18
(D,,—Dp) (Dh—DP)- <p>
Where:

Qp = mud circulation rate, gallons/min.
V¢ = critical velocity, ft/min.

vV = annular velocity, ft/min

AP = pressure loss, psi

P = mud weight, ppg
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n = derived parameter of mud, dimensionless

K = derived parameter of mud, dimensionless

8300 = 300 viscometer dial reading

B600 = 600 viscometer dial reading

0390 =PV + YP

B600 = B30 + PV

PV = plastic viscosity of mud, cps

YP = yield point of mud, 1b/100ft*

L = length of pipe or collar, ft

TVD = true vertical depth, ft

Dy, = hole diameter, inches

D, = drill pipe or collar OD, inches
The total pressure can be converted to the equivalent circulation density via the
expression:

Peca = 19.23*%APotal / TVD.
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Surge and Swab

During tripping. pipe run into the wellbore too fast may generate large surge pressures
inside the hole which can lead to lost circulation and formation fracture. On the other
hand, when pipe is pulled out too fast, it may generate large swab (negative surge)
pressures that can lead to kicks and blowouts.

Surge pressures are generally calculated using the steady-state model developed by
Burkhardt. The method is based on the Bingham plastic behavior of drilling mud, and
essentially involves estimating and summing the frictional pressure losses arising from
the normal circulation of mud inside and outside the drill string components. These
pressures losses are added to the mud's hydrostatic pressure in the hole to obtain the
Surge pressure, and subtracted to obtain Swab pressure. There are 2 string configurations
to consider: Closed pipe or Open pipe.

CLOSED-PIPE: Here, the pressure losses due to annular flow around the drillpipe and
the pipe and turbulent flow

collars are considered. Laminar flow is assumed around
around the collar. The relevant equations are:
- drillpipe pressure losses:

. %_\n
m=1.5{0.45+D}3_D§ »

8
n=332log—>=
B
K = 9330
5117
A4V
3.33K _%._z"__J L
_ h D.v

’ 1000(D, - D,)
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drillcollar pressure losses:

V[Dz—Di] 18

0.000077 p°%| — 3 x PV2L

18

<~

(Dk—Dp)g(Dh+Dp)

Where:
V), = pipe velocity, ft/minute
Vi = max pipe velocity, ft/min.
Ps = pressure loss, psi
p = mud weight, ppg
n = derived parameter of mud, dimensionless
K = derived parameter of mud, dimensionless
08300 = 300 viscometer dial reading
8600 = 600 viscometer dial reading
0300 =PV + YP;
600 = 039 + PV
PV = plastic viscosity of mud, cps
YP = yield point of mud, Ib/100ft’
L = length of pipe, ft
TVD = true vertical depth, ft
Dy, = hole diameter, inches
Dy, = drill pipe or collar OD, inches

D; = drill pipe or collar ID, inches
OPEN-PIPE: Here, the relative flow in the annulus and in the drillstring are considered

Separately. That is, the pressure losses attendant to a) annular flow over the drillpipe plus

collars, and b) drillstring flow through the pipe plus the collars plus the drillbit nozzles.
The mean of a) and b), or the max (larger) of a) and b) can be considered representative

of the surge pressure. Laminar flow ;s assumed inside and outside the pipe. Turbulent
flow is assumed in and outside the collars and also in the nozzles.

The expressions for annular pressure 10S5€S is similar to that of the closed

that the fluid velocity is now lower and includes the pipe's inner diameter term:

-pipe, except
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D2 - D?
V. =1.5|045+ A

The following equations are employed to estimates pressure losses inside the drillstring

components:
- inside drillpipe:
p= 1.6Vm 3n+1 KL
’ D 4n 300D
- inside drill collars:
1.8
V[ O] 02
08 L 'J| wxpPy L
0.000077 p 245
P =
- inside drillbit nozzles:
2
R =
1120

Surge pressure can be converted to the equivalent mud weight increment via the

€Xpression:

P = 19.23*Pyurge / TVD.
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d-Exponent
This is a factor for evaluating drilling rate and predicting/detecting abnormal pore
pressure zones. All things being equal, the d-exponent should increase with depth when

drilling in a normal pressure section. A reversal of this trend is an indication of drilling

into potential overpressures.

The relevant equation developed by Jorden & Shirley is:

log -—‘R— ¢
d= 60N pn
12 0,
10000

Where:
R = penetration rate, ft/hr.
N = rotary speed, rev/minute
W = weight on bit, 1000 Ib.
D = drillbit diameter, inches

Pn = normal pressure gradient, mud-weight equivalent, Ib/gal.

Pm = mud-weight used, [b/gallon .
¢ = shale compactibility coefficient, dimensionless
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Torque

Torque and drag may be critical factors in determining whether the desired wellpath can
actually be drilled and cased. Torque/drag models consider well trajectory, drillstring

configuration, doglegs, friction factors, and

casing depth to predict torque and drag in the well. Torque-and-drag modeling is used for
various purposes,

including:
» Evaluating and optimizing wellpaths to minimize torque and drag
* fine-tuning wellpaths to minimize local effects, such as excessive normal loads

i i rams, such as casing wear
* providing normal force loads for inputs into other prog , g

models

* identifying depth or reach capabilities or limitations, both for drilling' and running

casing/tubing

*matching the strength of drillstring components to the loads (axial, torsional, or

lateral) in the wellbore

* identifying the hoisting and torque requirements of the drilling rig

The most commonly used torque/drag models are based on the "soft-string" model

developed by 10hancsik ef al.(1983). The drillstring is modeled as a string or cable that is
capable of carrying axial loads but not bending moments. Friction is the product of

normal forces and a coefficient of friction. The normal force at each calculation node has

tWo components: (1) the buoyed weight of the pipe in drilling fluid, and (2) the lateral

reaction force resulting from drillstring tension through curved sections of the wellbore.
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A simplified drillstring element, shown in Figure 2-7, has net axial forces and normal

forces acting upon it. The Equations are as follows:

\_. Fo T
.. i L.‘\' M ' »\)n"
p »
N\
b \ F.
.\\ N i
N\ N
Te=1F, N .y
Q
L4
LN ¢
Fo 2T dsin? P . B osinA,,. ,?1.
Fooa (Tadsing o 1N+ ,
NT - ”'C\)xtv';.,!. _—_;f}'.‘
AM = IFR
vl
S Fig-8

where F is the net normal force, T'is the axial tension at the low:; end of the element, W is

the buoyed weight. Of drillstring el

element, R is the characteristic radius of elem
element. 8 is the inclination angle at lower end of element, ¢ is the azimuth angle at

ement, fF is the-sliding friction force acting the

ent, M is the torsion at the lower end of

lower end of element ,f is the coefficient of friction, and A(T, M ¢,6) is the change in

those values over the length of the element. The product fF' N can be positive or negative,

depending on whether the drillstring is advancing into the hole or being pulled out of the

hole.

38




Industry Envelope

Extended Reach Drilling (ERD) has become a prime industry methodology for
optimization of field development through reduction in the number of drillsites and
structures and enabling production from otherwise inaccessible parts of reservoirs. It has
evolved from simple directional drilling to horizontal, lateral, and multi-lateral step-outs.
ERD employs both directional and horizontal drilling techniques and has the ability to
achieve horizontal well departures beyond conventional experience.

Two ratios; the Aspect and Depth Ratios, are used to determine whether a well can be
considered an ERD well. The Aspect Ratio is calculated by dividing the Horizontal
Displacement (HD) of the well by its True Vertical Depth, (HD/TVD). Although there is

no industry consensus, a well is generally considered to be an ERD well if it has an

Aspect Ratio greater than 2.0. The Aspect Ratio has also been used to provide a relative
measure of the complexity of an ERD well (i.e. the higher the ratio, the more complex
and difficult the well). However, this definition does not fully capture the different types
of ERD wells, or the relative complexity they may have. Similarly, the Depth Ratio is
also an indicator that is used to describe ERD wells. The Depth Ratio is calculated by
diViding the Measured Depth (MD) of the well by its True Vertical Depth, (MD/TVD).

The diagram is a plot of the Aspect Ratios (HD/TVD) for many ERD wells. It shows the

current ERD drilling envelope and a projection of what may be achievable with

technological advancement.
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Software Programming

The software was created in Visual Basic 2005 Express Edition, which is the latest

version of Visual Basic. .NET Framework 2.0 was added as the software component.

:NET Framework
The Microsoft .NET Framework is a software component that can be added to the

Microsoft Windows operating system. It provides a large body of pre-coded solutions to
common program requirements, and manages the execution of programs written
specifically for the framework. The .NET Framework is a key Microsoft offering, and is
intended to be used by most new applications created for the Windows platform.

The pre-coded solutions form the framework's class library and cover a large range of
Programming needs in areas including: user interface, data access, cryptography, web

application development, numeric algorithms , and network communications. The

functions of the class library are used by programmers who combine them with their own

code to produce applications.

For software developers, the .NET Framework is a significant change. It brings into the

Operating system features and responsibilities that previously had been provided

individually by programming languages and tools from various sources. The

incorporation of the features into the operating system is meant to provide a number of
advantages, including:

Assuring the availability of framework features to all programs written in any of

the .NET languages.

.y ccessing framework featur
* Providing to programmers a common means of a g e atures,

regardless of programming language.

*  Guarantees of a common behavior within the framework, regardless of

programming language.
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« Allowing the operating system to provide some guarantees of program behavior

that it otherwise could not offer.

¢ Reducing the complexity and limitations of program-to-program communication.

even when those programs are written in different .NET languages.

.NET Framework Architecture
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Execution environment for the program code was defined in Common Language Runtime

(CLR).
The Common Language Runtime (C

. R . o 3}
Microsoft's .NET initiative. It i Microsoft's im
ch defines an execution environment for program code.

LR) is the virtual machine component of

plementation of the Common Language '

Infrastructure (CLI) standard, whi
The CLR runs a form of bytecod

Microsoft's implementation of the Commo

e called the Microsoft Intermediate Language (MSIL),

n Intermediate Language.

Developers using the CLR write code in a high level language such as C# or VB.Net. At

Compile-time, a .NET compiler converts such code into MSIL (
in-time compiler (JIT compiler) converts the

Microsoft Intermediate

Language) code. At runtime, the CLR'S just-
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MSIL code into code native to the operating system. Alternatively, the MSIL code can be
compiled to native code in a separate step prior to runtime. This speeds up all later runs

of the software as the MSIL-to-native compilation is no longer necessary.

Source code Bytecode Native code

C# compiler -

VB.NET compiler | | CLR
VB.NET ------=--=======""" 5| MSIL Code |--=====-- > native code
I I
I I
other compiler | I
Other .NET ——-—=m-——====""7 > |
language | |
\ A y
| l
compile-time runtime
Fig-9

Although some other implementations of the Common Language Infrastructure run on

stems, the CLR runs ofl Microsoft Windows operating

non-Wi :
on-Windows operating Sy

Systems.
The virtual machine aspect of the CLR allows programmers to ignore many details of the
Pecific CPU that will execute the program. The CLR also provides other important

S€rvices, including the following:

* Memory management
* Thread management
* Exception handling

* Garbage collection
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e Security

Database programming was done in SQL and the data’s were connected through SQL

Server 2005.
SQL is a set of statements that tell a database engine (such as the ADO .NET engine with

Visual Basic 2005) what information the user wants displayed. The engine then
processes that set of statements, as it sees fit, to provide the information. SQL statements
fall into two categories: data manipulation language (DML) and data definition language
(DDL). DDL statements can be used to define tables, indexes, and database relations.

DML statements are used to select, sort, summarize, and make computations on data. We

will discuss primarily DML statements.
All major calculations were carried out in Microsoft Excel. Internal web browsers were

created to embed web pages that contained excel sheets.
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Splash Screen

Publ i i )
lic NotInheritable Class SplashScreenl

can easily be set as the splash screen for the

te the "Application" tab
Designer ("properties”

under the "Project” menu) .

B a
Systerlvate Sub bplaShScreenl_Load(ByVal sender As Object, ByvVal e As
m-EYentArgs) Handles Me.Load
Set up the dialog text at

applicar‘ T
tion's assembly information.

runtime according to the

rm . . .
— fODO: Customize the applicazion's assembly information in the
Pplication” pane of the project

properties dialog (under the "project” menu) .

'Application title
If My.Application.In
ApplicationTitle.Text

fo.Title <= n Then
= My.Application.Info.Title
use the application

Name, 4 ‘If the applicatl :
+ Without the extension

Else

Syste ApplicationTitle.Text -
Namejm'IO‘Path-GetFileNameWithoutExtension(My.Appllcatlon.Info.Assembly
End If
Versy 'Format the version information using the text set into the
on control at d 5 i h
esign time as t e . . .
1f ' formatting gtring_ This allows for effective localization
¢ desired. .
the ¢ 1 Build and revision information could be included by using
OllOWin 4
g code and changin the . i i
{0}y ' Version antgol's desiqntlme text to Version
+11:00}.{2}.{3}" or something similar- S?Ef T
: String.Format () 1D Help for more infor
' ' i = .5trin .Format(Version.Text,
i ‘ VerSlon.TGXt B Bys e A tign Info.Version.Minor,
MY-Appl%Cation-Info.Version.Major, MY-Appllca :
r”]‘H-Agpi?cation.Info.Version.Build,
5 lcatiOn.Info.Version.Revision)
i i Text
) i Strlng.Format(Ver51on. ,
M Version.Text = system->" T i
y'AppliCation.Inii Version.Majorr My,Appllcatlon.Info.Ver51o )
]
Copyright info .
i ion. nfo.Copyrlg
E Copyright.Text = My,Appllcatlon I
nd Sup
. As System.Object,
i 1ck(ByVal sender :
itle O tionTitle.Cllck

Pri ;
e el ApplicationT Applice
As SYStem.EventArgS) P

MDIParent1.Show ()

Handles
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End Sub

sender As System.Object,

Privat \ "
rivate Sub MalnLayoutPanel_Paint(ByVal
Handles

ByVal
e As System.Windows.Forms.PaintEventArgs)

MainLayoutPanel.Paint

End Sub
End Class

Parent Form

Im
Imggizs System.Windows.Forms
Imports System.Drawing.Printiﬂg
s System.Windows.Forms.QuerYAccessibilityHElpEventArgs
Publj

blic Class MDIParentl

ByVal sender AS Object, Byval e AS

nuItem.Click
£ the child form.

Eveniilvate Sub  ShowNewForm(
rgs) Handles NewToolStripMe
'.Cfeate 4 new instance ©
Dim Form3 As New Form3
' Make it a child of this MDI form pefo

Form3.MdiParent = Me

re showing it.

m_ChildFormNumber £= 1
Form3.Text = "General pData"

Form3.Show ()

End Sub

Handirivate Sub 0penFile(ByVal sender AS Object, Byval e AS EventArgs)
- OpenTOOlStripButton.Cl

Dim OpenFileDialog AS

My.Com OpenFileDialog.Initia
Puter.Filesystem.SpecialDirectorie :

) | OpenFileDialog.Filter = "rext Files

) * 1

i (OpenFileDialog.ShowDialog(Me) =

Syst :
em.Windows. Forms. DialogResult -OK) Then -
Dim FileName As String = OpeﬂFlleDlalog‘Flle ars

' TODO: Add code here t
End If
End Sub

ick
New OpenFile
1Directory

pialog

s.MyDocuments
(*.txt)!*.txtIAll Files

€
{

o open the file.

Menultem Click(ByVal sender AS Object,

Pri .
ivate Sub SaveAsToolStriP

1
€ As EventArgs) . .
Dim SaveFileDialog AS New SaveFlleDlalog _

Byva

My.c SaVeFileDialog.InitialDlrectory
“~Omputer, Fi i j t ries.MyDocuments
LFil .S e01alD1rec o] - ’
(& SaVeFilegysiem FElter = "Text Files (*.txt)l*.txtlAll Files
WY eDialog-
Syst If (SaveFileDialog.ShowDialog(Me) =
M. Wingd - snl. OK) TS0
OWS.FormS.DlalogRe = SaveFileDialog.FileName

Dim FileName AS gtring
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' TODO: Add code here to save the current contents of the

Private Sub ExitToolsStripMenuItem_Click(ByVal sender As Object,
ByVal e As EventArgs) Handles ExitToolStripMenuItem.Click
Global.System.WindOWS.Forms.Application.Exit()

End Sub

CutToolStripMenuItemFClick(ByVal sender As Object,

Handles CutToolStripMenultem.Click
insert the selected text or

Private Sub
ByVal e As EventArgs)
' Use My.Computer.Clipboard to
images into the clipboard
Dim forml2 As New Forml2
forml2.MdiParent = Me
m ChildFormNumber += 1
forml2.Text = "Industry Envelope"

forml2.Show()
End Sub

Private Sub CopyToolStripMenuItem_Click(ByVal sender As Object,
ByVal e As EventArgs) Handles CopyToolStripMenuItem.Click

' Use My.Computer.Clipboard to insert the selected text or
images into the clipboard

Dim formll As New Formll

formll.MdiParent = Me

m ChildFormNumber += 1 .
formll.Text = ncase Studies

formll.Show ()
End Sub
emﬂclick(ByVal sender As Object,

Private Sub PasteToolStripMenUIt

ByVal s
© %3 et AR My_cgmputer.Clipboard.GetText() or
MY-COmputeieClinoard-GetData to retrieve information from the
clipboard.
End Sub

Private Sub ToolBarToolStripMenuItem_Click(ByVal sender As Object,

ByVal e As EventArgs)

End Sub
Private Sub statusBarToolStripMenuItem_Click(ByVal sender  As

Object, Byval e As EventArgs)

End Sub

Private Sub CascadeToolStripMenuItem’Click(ByVal sender As Object,

Byval e As EventArgs)
Me.LayoutMdi (M

End Sub

diLayout.Cascade)
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Private Sub TileVerticleToolStripMenuIltem Click(ByVal sender As

Object, ByVal e As EventArgs)
Me.Layouthi(MdiLayout.TileVertical)

End Sub

Private Sub TileHorizontalToolStripMenultem Click(ByVal sender As
Object, ByvVal e As EventArgs)
Me.Layouthi(MdiLayout.TileHorizontal}
End Sub

Private Sub ArrangeIconsToolStripMenuItem_Click(ByVal sender As

Object, Byval e As EventArgs)
Me.Layouthi(MdiLayout.ArrangeIcons)

End Sub

Private Sub CloseAllToolStripMenuItem_Click(ByVal sender As Object,

ByVal e As EventArgs)
' Close all child forms of the parent.

For Fach ChildForm As Form In Me.MdiChildren
ChildForm.Close ()

Next
End Sub

Private m;ChildFormNumber As Integer = 0

Private Sub EditMenu_Click(ByVal sender As System.Object, ByvVal e
As System.EventArgs) Handles EditMenu.Click

End Sub
Private Sub UndoToolStripMenuItem_Click(ByVal sender As
System.Object, ByVal e As System.EventArgs) Handles

UNdoToolStripMenuItem.Click

Dim Form4 AsS New Formi
' Make it a child of t

Form4.MdiParent = Me

his MDI form before showing it.

1

m ChildFormNumber += . ‘ "
d Logistics

Form4.Text = "Rigs an
Formd .Show () _ np g
TOOlStripStatusLabel.Text = one
End Sub
Frivate Sib SurgeAndSwabToolStripMenuItem_Click(ByVal sender As
Object Byval e As System.EventArgs) Handles
’ Item.Click

SurgeAndSwabToolStripMenu
Dim form7 As New Fo
form7.MdiParent = Me
m‘ChildFormNumber += 1

form7.Text = "Surge an

rm7
d Swab Cal.oul aEilons™

form7.Show ()
End Sub
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Private Sub ECDManagementToolStripMenultem Click(ByvVal sender As
System.Object, ByVal e As System.EventArgs) Handles
ECDManagementToolStripMenuItem.Click

Dim form8 As New Form8
form8.MdiParent = Me
m_ChildFormNumber += 1

form8.Text = "ECD Management Caleulations™

form8.Show ()
End Sub

lick (ByVal sender As System.Object,

Private Sub ToolStripMenulteml C
ToolStripMenuIteml.Click

ByVal e As System.EventArgs) Handles
Dim forml8 As New Forml8
forml8.MdiParent = Me
m_ChildFormNumber += 1
forml8.Text = "Instructions”

forml8.Show ()
End Sub

hToolStripMenuItem_Click(ByVal sender As

Private Sub WellPat
As System.EventArgs) Handles

System.Object, ByVal

WellPathToolStripMenultem.Click
Dim form9 As New Form9
form9.MdiParent = Me

m ChildFormNumber += 1 .
form9.Text = "ellPath calculations"

e

form9.Show ()
End Sub
oolStripMenuItem_Click(ByVal sender As

PrintT
tem.EventArgs)

Private Sub
System.Object, Byval e As SYS

End Sub

Private Sub saveToolStripMenuItem_Click(ByVal sender As Object,

ByvVal e As System.EventArgs)

End Sub
Privata Sub AboutToolStripMenuItemfclick(ByVal sender As
System.Object ByVal e As System.EventArgs) Handles
- ’

AbOUtTOOlStripMenuItem.Click
AboutBoxl.Show()

End Sub
Private Sub ContentsToolStripMenuItem_Click(ByVal sender AsS
System.Object ByvVal e As gystem.EventArgs) Handles
* ’

COntentSToolStripMenuItem.Click
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Dim forml7 As New Forml7
forml7.MdiParent = Me
m_ChildFormNumber += 1
forml7.Text = "Contents"

forml7.Show ()
End Sub

Private Sub TOOlStripMenuItemZ_Click(ByVal sender As System.Object, ;
ByVal e As System.EventArgs) Handles ToolStripMenuItem2.Click
ToolStripStatusLabel.Text = "Initializing..."

Dim formlO As New FormlO
forml0.MdiParent = Me

m_ChildFormNumber += 1
forml0.Text = "Database Entry"

forml0.Show ()
ToolStripStatusLabel.Text = "Done"

End Sub

HelpToolStripButtonﬁClick(ByVal sender As

Private Sub
EventArgs)

System.Object, Byval e AS System.

End Sub
uItemB_Click(ByVal sender As System.Object,

Private Sub ToolStripMen
i Handles ToolStripMenuItem3.Cllck

ByVal e As System.EventArgs)

PrintDialoql.ShowDialog()

End Sub

ectionToolStripMenuItem_Click{Byval sender

Pri b prillPipeSel
As giziimfggject, Byval e As System.EventArgs) Handles
DrillPiDESelectionToolStripMenuItem.Cllck
) Forml3

Dim forml3 AS New
formlB.MdiParent = Me

m ChildFormNumber += 1_ .
forml3.Text = nprill Pipe Selection

forml3.Show()

End Sub
P ivak sub DexponentToolStripMenuItem_Click(ByVal sender As
B Oz'ect u Sypicney & As System.EventArgs) Handles
. e
: ¢ tem.Click

DexponentToolStripMenul
Dim forml5 As N
forml5.MdiParent = Me

m_ChildFormNumber += 1 i
forml5.Text = n4-exponen

ew Formlb

forml5.Show ()
End Sub
Private Sub ToolStripMenuItem5_Click(ByVal sender As System.Object,
Byval e As Sy:tem EventArgs) Handles ToolStripMenultem5.Click

Dim forml6 As New Forml6
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forml6.MdiParent = Me

m_ChildFormNumber += 1
forml6.Text = "Torque and Drag Analysis"

forml6.Show(®
End Sub

General Data

Public Class Form3

Private Sub GeneraldataBindingNavigatorSaveItem_Click(ByVal sender
As System.Object, ByVal e As System.EventArgs) Handles

GeneraldataBindinqNavigatorSaveItem.Click

Me.Validate ()

Me.GeneraldataBindingSource.EndEdit(}

Me-GeneraldataTableAdapter.Update(Me.DatabaselDataSet.generaldata)

End Sub

d(Byval sender As System.Object, Byval e As

MyBase.Load
of code loads data into the

table. You can moOVe, or remove 1t, as

Private Sub Form3_Loa

System.EventArgs) Handles
'TODO: This line

lDatabaselDataSet.generaldata'
Tleeded .

Me.DatabaselDataSet.generaldata)

Me-GeneraldataTableAdapter.Fill(
End Sub
Private sub DataGridViewltCellContentCliCk(ByVal sender As
e As

Byval

System. Ob t
o DataGridViewCellEventArgs)

System.Windows . Forms.

End Sub
iewdCellContentClick(ByVal sender

ByVal e As
Handles

Private Sub GeneraldataDataGridV

As g .Object,
ystem L
System.windows.Forms.DataGrldVLewCellEventArgs}

GeneraldataDataGridView.CellContentCllck

End Sub
End Class

__gRi s and Logistics

Public Class Form4

oad(ByVal sender As System.Object, ByvVal e As

Bri ormd L
rivate Sub F - MyBase.Load

System.EventArgs) Handles
' TODC This line of code loads data into the
'Databa?eZbaiéSefi-riggizinql' table. You can move, OI remove it, as

Needed.
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End Sub

Private Sub Buttonl_Click(ByVal sender As Object, ByVal e &As

SyStem.EvgntArgs) Handles Buttonl.Click
Dim md As Integer = TextBoxl.Text

If md < 3500 Then MsgBox{"Lightweight )

If md > 3500 And md < 6000 Then MsgBox ("Intermediate Rig")
If md »>= 6000 And md < 8000 Then MsgBox ("Heavyweight Rig")
If md > 8000 And md <= 20000 Then MsgBox ("Ultraweight Rig")

End Sub
& Private Sub Button2 Click(Byval sender As Object, Byval e As
ystem.EventArgs) Handles Button2.Click

Dim md As Integer = TextBoxl.Text
If md < 3500 Then MsgBox ("Total Horsepower Required=650hp")

MsgBox ("Total Horsepower

If md > 3500 And md < 6000 Then
Required=1300hp")

If md >= 6000 And md < 8000 Then MsgBox ("Total Horsepower
Required=2000hp")

If md > 8000 And md <= 20000 Then MsgBox ("Total Horsepower

Required=3000hp")

End sub

ButtonB_Click(ByVal sender As Object, ByvVal e As

ButtonB.Click
= TextBoxl.Text

Private Sub
System.EventArgs) Handles
Dim md As Integer ~—
If md < 3500 Then GroupBox2.Visible = True
If md >= 3500 and md < 6000 Then GroupBox3.Visible = True
If md >= 6000 And md < 8000 Then GroupBox4.Visible = True
If md >= 8000 And md <= 20000 Then GroupBox5.Visible = True

End Sub
Private Sub RadioButton3dCheckedChanged(ByVal sender As
SYStEm.Object, Byval e As System.EventArgs) Handles
RadioButton3.CheckedChanged
Dim md As Integer = TextBoxl.Text
And RadioButton3.Checked = True Then

i i md < 3500
preferrable to use Range 1 or Range 2

ii?hTGXtBOXE.Text - w1t is
Iillpipe here"
If md >= 3500 And md < 6000 And RadioButton3.Checked = True

Then RichTextBox2.Text = nit is preferrable to use Range 2 drillpipe

heren
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1f md >= 6000 And md < 8000 And RadioButton3.Checked = True

Then RichTextBox2.Text = "It is adequate to use Range 3 drillpipe here"
If md >= 8000 And md <= 20000 And RadioButton3.Checked = True
Then RichTextBox2.Text = "The Well has high measured depth. Thiig, it ds I

adequate toc use Range 3 pipes"

End Sub
\
Private Sub RadioButtonZ_CheckedChanged(ByVal sender As
System.Object, ByVal e As System.EventArgs) Handles
RadioButton?2.CheckedChanged
Dim md As Integer = TextBoxl.Text
= Then

RadioButtonZ.Checked = True

Range 2 drillpipe here"
RadioButton2.Checked = True
use Range 2 drillpipe here"

i md < 3500 And
RichTextBox2.Text = "It is adequate to use
If ma >= 3500 And md < 6000 And

Then RichTextBox2.Text = "IT is adeguate tO
If md >= 6000 And nd < 8000 And RadioButton2.Checked = True

Then RichT Text = "It 1is adeguate to use Range 2 drillpipe here"
Ifeiifiif.ggoo and md <= 20000 And RadioButton2.Checked = True

Then RichTextBox2.Text = "The Well has high measured depth. Thus, it.is
advised to use Range 3 pipes.The Rig should also be capable of running

double stands of drill pipe."

End Sub
. . Buttonl_CheckedChanged(Byval sendar "
Systz;lggt_e . Sub Byvjfdlo " As System.EventArgs) Handies !
. ]eC ;
RadioButtonl .CheckedChanged
Dim md As Integer = TextBoxl.Text ) .
3500 And RadloButtonl.Checked = True en

RichT T mel i e to use Range 1 drillpipe here”

SrtBox2. wext - 00 And md < 6000 And RadioButtonl.Checked = True

b Rijzi mSB:x; int _ wrt is preferrable to use Range 2 drillpipe
chTextBoXxe«-

h L

o o And md < g000 And RadioButtonl.Checked = True

Then Rj ii mSBD”Z gggt _ wit is preferrable to use Range 2 drillpipe
ichTextBox<. =

h n

o And md <= 20000 And RadioButtonl.Checked = True

Then R 1L ma &= 800% _ nThe Well has high measured depth. Thus, itlis

advisz;C?TeXtBoﬁi&iif A pipes.The rig should also be capable of running

o use

double stands of drill PiPe:"

"It is adequat

End Sub
yval sender As System.Object, ByVal e

Private Sub GroupBOXB—Enter(B
As System.EventArgs)

End Sub
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Private Sub RadioButton4_CheckedChanged(ByVal sender As
System.Object, ByVal e As System.EventArgs) Handles

RadioButtond .CheckedChanged
Dim hl As Double = TextBoxd.Text

LE hl <= 8.5 And RadioButtond4.Checked = True Then
RichTextBoxl.Text = " A single pump is adequate for this hole size."

LE hl <= 8.5 And RadioButtonb5.Checked = True Then
RichTextBoxl.Text = " A single pump is adequate for this hole size."

TF hl <= 8.5 And RadioButton6.Checked = True Then
RichTextBoxl.Text = " A single pump is adequate for this hole gize.”

IE hl <= 8.5 And RadioButton7.Checked = True  Then
RichTextBoxl.Text = " A single pump is adequate for this hole size."

If hl > 8.5 And hl < 12.25 And RadioButtond.Checked = True Then

RichTextBoxl.Text = "2 x 1600hp pumps will be adegaute for hole size
greater than 8.5. Hole cleaning is an important parameter in Extended
Reach Drilling. A flow rate of about 800-900gpm would be required for
hole cleaning of this hole size. Thus, 2 x 1600hp pumps would be

adeguate."

ik hl >= 12.25 And
RichTextBoxl.Text = '"Hole cleaning
Extended Reach Drilling, For tangent ang
rate of more than 1100gpm would be required.

for 4 x 1600hp pumps for this hole size."
It hl > 8.5 And hl < 12.25 And RadioButton5.Checked = True Then

RichTextBoxl.Text = "3 X 1600hp pumps will be adegaute for hole size
greater than 8.5. Hole cleaning is an important parameter in Extended
Reach Drilling. A flow rate of about 800-900gpm would be required for |
hole cleaning of this hole size. Thus, 3 % 1600hp pumps would be

adequate."

If hl >= 12.25 And RadioButtonS.phecked = True Then I
RichTextBoxl.Text = "Hole cleaning is an important parameter in
Extended Reach Drilling. For tangent aggles of more Fhan 80, a flow
rate of more than 1100gpm wouldlbe-req%lred. Thus it is advised to go

for for this hole size."
o %gogip>p%T%SAnd hl < 12.25 And RgdioButtonG.Checked = True Then
RichTextBoxl.Text = wp x 1600hp pumps will be adegaute for hole size
ortant parameter in Extended
£ about 800-900gpm would be required for

RadioButton4.Checked = True Then
is an important parameter in
les of more than g0, a flow
Thus it is advised to go

greater than 8.5. Hole cleaning is an imp

Resich Drillimg: & Clow rake -
hole slze-

hole cl i f this
: e??ln%gf N B L And RadioButton6.Checked = True Then
_  wpole cleaning is an important parameter in

RichTextB Text =

Wt i:i;ch i TLARE; For tangent angles of more than g0, a flow

rate &F sErs Hhat 1100gpm would be regquired. Thus it is advised to go
this hole size."

foxr 4 umps for
A i?OOﬁELp >2 12.25 And RadioButtoné6.Checked = True Then
RichTextBoxl.Text = "It ;s strictly advised to go for 4 x 1600hp pumps

his hole size for efficient hole cleaning"
=RE 2%20h2p>P%T%5piiftﬁl < 12.25 And R;dioButton?.Checked = True Then
RichTextBoxl.Text = "2 ¥ 1600hp pumps Wlll be adeqaute fo; hole size
drester than'8.5. Hole cleaning is an important parameter in Extended
Reach Drilling. A flow rate of about 800-900gpm would be required for

hole cl i this hole size."
: e??ln%tff >=l 12.25 And RadioButton4.Checked = True Then

RichTextBoxl.Text = ngole cleaning is an important parameter in
Berucc, s Re;éh Drilling, FoT tangent angles of more than 80, a flow
rate of more than 1100gpm would be required. Thus it is advised to go

for 4 x 1600hp pumps for t

his hole size«"
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. If hl >= 12.25 And RadioButtond.Checked = True Then
RichTextBoxl.Text = "It is strictly advised to go for 4 x 1600hp pumps [
or 2 x 2200 hp pumps for this hole size for efficient hole cleaning”

End Sub

Private Sub GroupBox7_Enter(ByVal sender As System.Object, ByVal e
As System.EventArgs) Handles GroupBox7.Enter

End sub

sender As System.Object, ByVal e

Private Sub GroupBoxG_Enter(ByVal
Enter

As System.EventArgs) Handles GroupBox6.

End Sub

Private Sub Button4 Cclick (Byval sender As System.Object, ByvVal e As

System.EventArgs)
Form5.Show ()

End Sub

Private Sub RichTextBoxB_TextChanged(ByVal sender As System.Object,

ByVal e as System.EventArgs)
End Sub

Private Sub ProgressBarldClick(ByVal sender As System.Object, ByVal

e As System.EventArgs)

End Sub
1ick (Byval sender As System.Object, ByVal e As

Button5.Click
= TextBoxl.Text

cInt (md) * 3.28
d = True Then MsgBox (cnv / 60 * 19.5)

rue Then MsgBox(cnv / 60 * 21.9)
True Then MsgBox(cnv / 60 * 23.4)
True Then MsgBox(cnv / 60 * 25.2)

Private Sub Button5_C
System.EventArgs) Handles
Dim md As Integer

Dim cnv As Integer =

I1f RadioButtonS.Checke

Lt RadioButton9.Checked =T

1f RadioButtonlO.Checked =

Lf RadioButtonll.Checked

End Sub

Il

click(ByVal sender As System.Object, Byval e As

rivate Sub La — lapbel6.Click

System.EventArgs) Handles

End Sub
End Class
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Database Entry

Public Class FormlO

Private Sub Case StudiesBindingNavigatorSaveItem_Click(ByVal sender
As ;yztem Object ~  Byval e As System.EventArgs) Handles
: ; :
CasefStudiesBindingNavigatorSaveItem.Cllck

Me.Validate () .
Me.Case StudiesBindingSource.EndEdlt()

Me.Case StudiesTableAdapter.Update(Me.Database4DataSet1.Case_Studles)

End Sub

j Val As
Private Sub FormlO Load (ByvVal sender As System.Object, ByvVal e

se.Load .
SYstem.Eventgrgs)qiiifleslTiia e e —— ke o s
'TODO: T

D o) dies table ou can move or remove it, as
' 5.abaS ‘-.{ﬁD aset") CaS i ! #; Y ’

at = at £ . e tu

Ileedtd.

Studies)
Me.Case StudiesTableAdapterl.Fill(Me.DatabaseéDataSetZ.Case‘

THiss line of code loads data lﬂéOiL tgi
r : v |
'Datab 23D2556t1 case Studies' table. You can move, O IeNo .

CabasedDa . i
needed.

e d As

TextChanged (ByVal sender
i Well NameTextBox_
Private Sub "

tArgs)
System.Object, Byval e AS System.EventArg

End Sub
ve CapacityLabelFClick(ByVal sender As

Dri
o tem.EventArgs)

Private Sub Top
System.Object, Byval € As Sys

e i ByVal
tryLabel Cclick(ByVal sender As System.Object, BY
Private Sub Coul =

€ As System.EventArgS)

e 1 ender As
ByVa s
TextBox TextChanged (

Sl it Sz iountré As System.EventArgs) Handles
System.Object, ByVa
CountryTextBox.TextChanqed

End Sub

step Out RatioLabel_Click(ByVal sender As
Private Sub st —

.EventArgs)
System.Object, ByVal e S system

End Sub

111ing SystemLabel Click(ByVal sender As
Dri - —

Private Sub m.EventArgs)

e
System.Object, Byval e As Syst
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End Sub

. StPrivaFe Sub Drilling_SystemTextBox_TextChanged{ByVal sender As
ystem.Object, ByVal e As System.EventArgs) Handles

Drilling SystemTextBox.TextChanged

End Sub
End Class

Driil Pipe Selection

Public Class Forml3

RadioButtonl_CheckedChanged(ByVal sender As

Private Sub
EventArgs)

System.Object, ByVal e As System.

End Sub

k (ByVal sender As System.Object, ByVal e As

Private Sub Buttenl Clic
tonl.Click

System.EventArgs) Handles But

TextBoxl.Text = ng in"
TextBox2.Text = "25.6 1bm/ft"
TextBox3.Text = ng.50 in"
TextBox4.Text = n11458 psi”
TextBox5.Text = v40544 1Bt
TextBox6.Text = vn14514 psi”
TextBox7.Text = "51356 lbf.ft"
TextBox8.Text = "16042 psi”

= "56762 1pbf.ft"

TextBox9.Text :
TextBox10.Text = np0510 psi” .
TextBox1l.Text = n72979 1bf.ft’ |
TextBoxl2.Text = nThe 5 1in drillpipe has a capacity of 0.01535

bbl/ft. Hole Cleaning is an important parameter 1n drilling of rxtended
nd Intermediate Holes require

Reach wWells. Surface Hole (17.5 iF) . " .
efficient hole cleaning. The capacity of 5 in drillpipe is not enough

to provide good Hole cleaning- ECD Management aldo depends on drillpipe

BIF. Less Ob will create problems in ECD Management”

End Sub
Private Sub Labeld Click(ByVal sender As System.Object, Byval e As
e peld.Click

System.EventArgs) Handles 2

End Sub
Brivara 2ub putton2 click(ByVal sender AS System.Object, ByVal e As
= uttonZ.Click

System.EventArgs) Handles B :
_ wyg.778 in"

TextBoxl.Text = -
TextBox2.Text = 1.9 l?mﬁ t
TextBox3.Text = ng.361 1§"

- n5730 pst

TextBox4d.Text




TextBox5.Text = "39863 lbf.ft"

TextBox6.Text = "6542 psi”

TextBox7.Text = "50494 1bf.ft"

TextBox8.Text = "6865 psi”

TextBox9.Text = "55809 1lbf.ft"

TextBox10.Text = "7496 psi”

TextBox1l.Text = "71754 1Bf. £t

TextBoxl?2.Text = "The 5.5 in drillpipe has a capacity of

0.02172 bbl/ft. Hole Cleaning is an important parameter in drilling of
Extended Reach Wells. Surface Hole(17.5 in) and Intermediate Holes
require efficient hole cleaning. The capacity of 5.5 in drillpipe is
Just enough to provide good hole cleaning. However, hydraulic
performance of 5-1/2 in. drill pipe can be a major limitation in
Substantial ERD and deepwater wells resulting in poor cuttings removal,
Slower penetration rates, diminished control over well trajectory and

more tendency for drill pipe sticking.”

End Sub
Brivebe Sub Buttond Click (ByVsl sender As System.Object, Byval e As
System-EVentArgs) Handles Button3.Click
TextBoxl.Text = "5.153 in”

TextBox2.Text = n53.40 lbm/ft"

TextBox3.Text = "0.361 1E oY

TextBox4.Text = n5500 psi”

TextBox5.Text = 137835 TbE: TE™

TextBox6.Text = ng275 psi”

TextBox7.Text = "48993 1iE. EE"

TextBox8.Text = n6472 psi”

TextBox9.Text = "52782 lbf.ft"

TextBox10.Text = "72227pi;; o

TEMEEIE S s = jﬁ;e g=7/8 A 23.40 1lb/ft pipe provides 16%

Text .Text ;
B flOJME?EZ than 5-1/2 in. 21.90 1b/ft pipe. Pressure losses are
he 5-7/8 in. drill pipe:In addition,

feduced b cmately 28% with t
drily piE;(apifoﬁiﬁi; tindenCiES are reduced due to better cuttings
& e trol of the well path is improved.

nal con
nts for t

1so

femoval di ti
irectlo ]
« and the he mud circulating system are a

WOrkinq pressure requireme
redUCed_ "
End Sub
Private Sub Buttond Click(ByVal sender As System.Object, ByvVal e As
- ttond.Click

System.EventArgs) Handles Bu

TextBoxl.Text ng, 901 " )
TextBox2.Text = 3770 }bT/ft
TextBox3.Text = "0.522 ;;H
TextBox4.Text = "36 P :
TextBox5.Text = "68;22 i?f.ft
TextBox6.Text = "4 P -,
TextBox7.Text = L 2 1pf.ft
TextBox8.Text = 4222 p51f o
TextBox9.Text = ng5450 lb.;

— "4562 pS1

TextBox10.Text i

_ w109864 lbf.ft
gextBoxll.TeXE _ nhydraulic pressure losses are minimized with
6-5/8 inexthxl2.T§X ut c-5/8 in. drill pipe is an over-design
. drill pipe: 6-5/8 in. drill pipe 1is difficult ¢to

S0 5 .
lution in many cases- The
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handlg, requires excessive physical space onthe rig, can limit setback
Cap§C1ty and generally requires significant rig handling equipment
@od}fications.ln addition, 6-5/8 in. drill pipe cannot be used to drill
inside of 9-5/8 in. casing and 8-1/2 in. hole sections.”

End Sub

Private Sub Button5_Click(ByVal sender As System.Object, ByVal e As

System.EventArgs) Handles Button5.Click
Forml4.Show()

End Sub
End Class

Case Studies

Public Class Formll

ByVal sender As

DataGridViewl_CellContentClick(
As

ByVal e
GridViewCellEventArgs)

Private Sub
SYStem.Object,
System.Windows.Forms.Data

End Sub
Private Sub Formll_Load(ByVal sender As System.Object, ByVal e As
System.EventArgs) Handles MyBase.Load
'TODO: This line of code loads data into the
or remove it, as needed.

'DatabaSQSDataSet.CSTl' taple. You can move,
Me.CSTlTableAdapter.Fill(Me.Database5DataSet.CST1)

End Sub

xtChanged(ByVal sender As System.Object,

Private Sub TextBox3_Te
Handles TextBox3.TextChanged

ByVal e As System.EventArgs)

End Sub
hanged (ByVal sender As System.Object,

TextBonFTextC
dles TextBox2.TextChanged

Private Sub
gEventArgs) Han

ByVal e As System.

End Sub

xtChanged (ByVal sender As System.Object,

Private Sub TextBoxl_Te
Byval e As System.EventArgS) Handles TextBoxl.TextChanged

End Sub

Private Sub Buttonl Click_l(ByVal sender As gystem.Object, ByVal e
As System.EventArgs) Handles Buttonl.Cllck

TextBoxl.Text =

TextBox2.Text = "pl19" .
TextBox3.Text = "BP Exp}grazlon

TextBox4d.Text = nAzerbaljant e

TextBoxb5.Text = no .87 (ASpec la 3 |
TextBox6.Text = "Rotary Drilling System—Push the Bit"
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TextBox7.Text

TextBox8.Text =

vy §25in ‘§-135"
"1.45 SG Mud"
— "7 x 2200HP Pumps"

TextBox9.Text
RichTextBoxl.Text = "Derrick Load=940,0001bs with drawworks of

2000HP.Power Provided=6.4MW"
RichTextBox2.Text = "p  Common Process Was launched by the

Operator. The project approach utilises stage gates—-Access, Appraise,
Select, Define, Execute and Operate. This Planned approach was a key
factor in delievering the pest results Erom Llhie field.Casing Floatation

was used as the completion technique”

End Sub

Private Sub Button2 click(ByVal sender As System.Object, ByVal e As

System.EventArgs) Handles Button2.Click
TextBoxl.Text = "Chavyo"

TextBox?2.Text = ny_4,7-6" .
TextBox3.Text = "Exxon Mobil"
- "Russia"

TextBox4d.Text

TextBox5.Text "3, 6 (Aspect Ratio)"

TextBox6.Text wpotary Drilling System-Point the Bit"

TextBox7.Text ng 875in g-135 (Range 3)

TextBox8.Text = "Not available o
_ w4 x 1600HP Pumps(7500p51) .

Eizi?;iiéziitText4 _ nTotal Rig Horsepower=12000HP with Top

Drive Capacity of 55,000ft-1bs at 150RPM.
RichTextBon.Text = "0
End Sub

Il

"

i

(Byval sender AS System.Object, ByvVal e As

Private Sub Button3_Click
System.EventArgS)
PrintPreviewDialoq
End Sub
End Class

l.ShowDialoq()

Latabases

Database 1.mdf
Database 2. mdf
Database 3.mdf
Database 4.mdf
Database 5.mdf
Case Studies.mdf

Database Deply Files

Case Studies.mdb.deploy
Database] .mdf.deploy
Database1 log.Idf.deploy
Database2.mdf.deploy
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Database2 log.ldf.deploy
Database3.mdf.deploy
Database3 log.ldf.deploy
Database4.mdf.deploy
Database4 log.Idf.deploy
Database5.mdf.deploy
DatabaseS log.1df.deploy

< .
<éxm{lVEISLOn="1.0" encoding="utf-8"
onfiguration>
<configSections>
</configSections>
<connectionStrings>
- <add
Mme="p 5 i
W1ndowsAppllcatlonl.My.MySe
connectionString="Data

Source=
ce -\SQLEXPRESS;AttacthFilename
Instance=True"

"System.Data.Sql

r
grated Security=True;User
providerName=
M <add
—nmpas
€ WlndowsApplicationl.My.
S s connect LonsString=
Ce—IDataDirectoryI\wellda
providerName="5YS
Nam " =g
&= WlndowsApplicationl.MY-

ta.mdb"

ttings.Data

:fDataDirectory|\Databasel.md

MySetting
wprovider=

tem.Data.OleDb“

MySettings.Datab

?>

baselConnectionString"

% Trte

client" />

s.welldataConnectionString"

Microsoft‘Jet.OLEDB.4.0;Data

>

aseZConnectionString“

Sour connectionString="Data
Ce=-\SQLEXPRESS;AttacthE‘ilenameﬂ|DataDirectoryI\DatabaseZ.mdf;Inte
e=True"

User Instanc

grat ;
ed Security=True;
ngystem-

providerName=

Name=mn -<add
°="WindowsApplicationl.
Source= - cennectionStri
rateq é QLEXPRESS;Attac
ecurlty=True;User
providerName=

ng:"Data

Tnstance

<add

Data.SqlClient"

My,MySettings.
thFilename=|DataDirectoryI\Datab
=True"

"System.Data.S

1_My,MySetting

/>
Database3ConnectionString"

aseB.mdf;Inte

glclient™ />

s.Database4Connectionstring"

Biaimes i
imes= WlndOWSApplication MyS®
Sourcet'\SQLEEEEZEE%§2§;£;32F1?2n2m6=|DataDirectoryl\Database4.mdf;1nte
i SeCUrity=Trué;USer InstanceiTrue“ _
providerName="System.Data.SqlCllent" S
Hame=uw_<add i C Studi ConnectionStrin "
lndOwSApplicationl.My.MySet?lHQS-.aSeF udies RICE g
So connectionstrjng="PrOVLderfMlcrosoft.JeE.OLEDB. .0;Data
urce=&QUot;|DataDirectoryl\Case StudleS.m?b&quot;
providerName="System.Data.OleDb' i
b i i Database5ConnectionString"
WlndowsApplicationl.My.TySittlngs-
Jource:‘\SQL;EEEEEE{zzigz;gggi?anme=;DataDirectoryl\DatabaseS.mdf;Inte
: Instance True" -

9rat
ed SeCuritszrue;User
providerName:

LN

]



Wellpath Modeling, ECD Management, Surge and Swab, d-exponent and Torque and

|
{ Drag were created in Excel and then embedded in a web page. The web page was then
|

connected to the internal browser of the software.
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INPUT AND OUTPUT
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tapg
';: 9.5” as the hole size and 2 x 1600 HP mud pumps
il{ 2x 1600hp pumps will be adeqaute for hole size great
Extended Reach Drilling. A flow rate of about 800-900

*Thus, 2 x 1600hp pumps would be adequate.

er than 8.5. Hole cleaning is an important
gpm would be required for hole cleaning of this
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k] ~ SELECTION OF DRILL PIPE
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WELLPATH MODELING
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ECD MANAGEMENT
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L\ SURGE AND SWAB
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d-EXPONENT
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TORQUE AND DRAG

fly

T My
4 I
T
14000g - orque Analysis
1X00g
0000y .
3
: e b G £ -3 -F
3 Boong ) g :
| V ! 1 taeasured {ieplth Inc lination Angle
| | " i
| w 1000 2
| - " 2000 26
‘ | 3000 29
) |
Calculations
EJ\H““—#— 571 6666667
b T ! 743 3933333
1000 2000 3000 1456.666667
o 2730
Measuied Depth — y

\—‘\‘—

aﬂd i
Oy
put 5

'e shown above.

y 50

Aanuth Angle

21
39
45
51

1666666667
3333333333
66 66665657

100

37609 ¢
63453 . =
126210

73



DATABASE ENTRY
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CASE STUDIES
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CONCLUSION

ERD is a pivotal industry activity which has already provided major financial impact on a

number of projects world-wide. ERD capabilities are expanding rapidly and limits for

ERD with current technology remain undefined. ERD opportunities are growing rapidly.

Dedicated effort will be required to access and implement expanding ERD technologies.

Today oilfields are being discovered in harsh environment with the most complex

conditions. Thus, it is extremely necessary to have a well planned approach for drilling

the well.

Henceforth, it is necessary that the oil industry should have the best technolo
ken to achieve

gies and

software’s for handling complex situations. This software is just a step ta

the above mentioned goal

With the advent of smart fields,

become man less. We should prepare ourselves for this major
ce which god has gifted to us.

all the systems would be automated and rigs would
shift in the oil industry so

that- .. . . . we can get the maximum of the natural resour
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