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INTRODUCTION

ELeakTra FieldStudio is developed for use in real life situations to
predict leak occurrences in pipes and other media.
This report documents the operation of ELeakTra FieldStudio.

SPLASH SCREEN
Upon Launching ELeakTra FieldStudio, a splash screen is displayed
containing information about the current registered user, including
the user's name, license number, company, address and regulatory
body. The user is required to enter a password before being granted
access to the system.

The user also has the option of changing the current password.
Figure 1 below shows a screen shot of the splash screen.
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Figure 18: Data Entry Form
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Figure 16: Leak Detection Performance

X-GATE

The final tab is the X-Gate tab. It comprises of several tabs each
receiving data about the system, process, model and fluid. Figure 17
below depicts the tab.
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Figure 17: Leak Detection Performance

To add values, the form is filled and the 'Add' button is then clicked.
To view all values added, click on the View All button. The dialog
box below is displayed.
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LEAK CONSEQUENCE

In the Leak Consequence tab, information is collected about the
consequences of the recorded leak. Other values could be calculated
using this information. The figure below depicts the Leak
Consequence tab.
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Figure 15: Leak Consequence

LEAKDETECTION PERFORMANCE
The Leak Detection Performance tab collects information about the
performance of current leak detection methods. The figure below
shows the Leak Detection Performance tab.
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Figure 13: Fluid and Flow Properties

Multiphase Flow

The Multiphase Flow view displays information about the
properties specific to a multiphase fluid, as shown in Figure 14
below.
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Figure 14: Multiphase Flow
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Flow Simulator

The Flow Simulator window displays information about the flow
properties associated with each node in the pipe. These properties
include the Pressure, Pressure Point Analysis, Flow Rate, Linear
Velocity, Angular Velocity, Sonic Velocity, Change in Time,
Frequency, Reynold's Number, Viscosity, Heat Capacity, Bulk
Modulus, Superficial Mass Flow Rate, Temperature and Enthalpy.
Figure 12 below shows the Flow Simulator
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Figure 12: Flow Simulator
Flow and Fluid Properties

The Fluid and Flow Properties window displays information about
the general flow properties upstream and downstream of the point on
the pipe where there is a leak as well as the properties of the fluid
flowing in the pipe. The flow properties shown are the distance
where the leak occurs, the pressure, pressure point analysis, flow
rate, linear velocity, angular velocity, sonic velocity, time, change in
time, frequency and Reynold's number.

The fluid properties shown are the viscosity, density, bulk
modulus, heat capacity, superficial mass flow rate, enthalpy and
temperature.

Figure 13 below depicts the Fluid and Flow Properties View.
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Figure 10: Computation

Further details about the calculated leak factor can be seen under the
View Menu. These are:

a) Flow Simulator

b) Fluid and Flow Properties

c) Multiphase Flow
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Figure 8: Form B
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Figure 9: Form C
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LEAKREGISTERTAB

After the operating parameters have been set, the system is ready
to begin computations. The Leak Register Tab consists of four
sections viz; Form A, Form B, Form C and the Computation tab.
The forms collect detailed information about the leak, while the
computation tab calculates the leak factor corresponding to such
recorded leaks.

The figures below represent screen shots of these sections.

® fLeakTra FieldStudio
Bl £t Yew Cptiers Heb
Soting: | Lok Fogter | Loak Conmequence | Lesk Detection Pedommance | X-Gate |
Fomn A | Fom B | FommC | Computaton |

OILSPILLAGE
Incidert ReiNo [ FackylLocaon r____
WcidentDate  [ramig =] Feewesscpbson [
Fes Mzam = e e e I

Leeation -

B = oprevan husank e

Tie [

= —
Quarity Seded
Comments

_ o | caed |

Figure 7: Form A
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Process Instrumentation
The Fluid Skid

On the fluid skid, settings are made for properties specific to the fluid
under observation. These properties include the the liquid fluid
properties for liquids, the gas fluid for gases and the liquid fraction.
The liquid fluid properties include the fluid type, the viscosity, heat
capacity, bulk modulus, density, critical pressure, critical
temperature, watercut and molar mass.

The gas fluid properties include the fluid type, the viscosity at
reference temperature, the reference temperature, the Sutherland's
constant, the critical pressure, the critical temperature, the number of
modes, the gas compressibility constants, the heat capacity
constants and the gas oil ratio.

® [LeakTra FieldStudie

Bl O few (phow el
Somrgs | Lask Paguter | Lask Convequance | Lesh Detecion Pedomance | % Gae |

Prom Glae [ Fiid S |
Lt
Tyoe |
Viecmly [ CecaPese | — ea | Legat Fenctur.
Heat Capaciy [ Okdlewewms [ | I
Bk Modikn T e —
Drerssty [ debes e

Viooly o Febmarce [ Cice P ] @ |
Retprce Tompaisnan [ CicaTewpmsmss [ |
Subedardts Comaioed [T Mok Mass e

Hussbes of Moles I e Heat Copaity Coratarts

(Gas Compeesshily Cortants

x| L e | 4T

Figure 6: Fluid Skid
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To view all fittings currently on the pipe, click on the View All
button. A dialog box similar to the one in Figure 6 below is displayed

Fittings Diztance Downstream Value
45 degrees Standard Elbowd |ﬂ 10.35 |

Figure 4: Pipe Fittings Dialog

To remove a fitting, select the fitting and click on the Remove
Button. To remove all fittings, click on the Clear Button. Click on the
OK Button to close the dialog box.

Process Control

Process controllers are any features or settings that may influence
the flow rate of the fluid through the pipe. These include the Pump
Discharge Pressure, the Pump Suction Pressure, and Valves.

As with pipe fittings, to specify the placement of the valve on the
pipe, the actual valve type is selected from the valve drop down list,
and then the distance downstream to where it is positioned is entered
in the Distance Downstream text box. The Add button is clicked on
to register the settings, while the View All button is clicked on to
display all valves currently attached to the pipe.
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Figure 5: Process Control Skid
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Figure 2: The Pipe Skid

Pipe Fittings

Pipe Fittings refer to any component attached to the pipe at a certain
distance downstream that may affect the steady flow of the fluid. The
skid is as shown below.

v Add |

View All

Figure 3: Pipe Fittings Skid

To specify the placement of pipe fittings on the pipe, select the actual
fitting from the Fitting drop down list, and then enter the distance
downstream to where it is positioned in the Distance Downstream
textbox. Click on the Add button to register the settings.
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Figure 1: Splash Screen

Once the user enters the correct password and clicks on the 'Sign In'
button, the system user interface is displayed.

The user interface consists of five general tabs: the Settings tab, the
Leak Register tab, the Leak Consequence tab, the Leak Detection
Performance tab and the X-Gate tab.

These tabs shall be discussed below in detail.

SETTINGSTAB

In the Settings Tab, general conditions of the simulated operating
environment are set. This environment includes: the Pipe Gate, and
the Fluid Skid.

Pipe Gate

The Pipe Gate holds general operating conditions related to the pipe
through which the fluid would flow. These conditions are set in 4
different tabs: the Pipe Skid, the Pipe Fittings tab, the Process
Control tab and the Process Instrumentation tab.

Also, a large canvas area is displayed on the Pipe Gate. Based on the
pipe settings, a graphical representation of the pipe is displayed on
the canvas.

Pipe Skid

On the Pipe Skid, settings are made for the pipe specifics, including
the type of the pipe (the default is Carbon Steel), the nominal size,
the pipe length, the pipe internal diameter, the pipe external
diameter, the pipe poisson ratio, the pipe internal roughness and the
young's modulus.

Figure 2 below displays the Pipe Gate, with the Pipe Skid being the
active tab.



