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Organization & Style

Introduction

The following manual is written to provide information regarding the Totalflow
Plunger Analysis Software.

Each of the chapters in this manual presents information in an organized and
concise manner. Readers are able to look at the headings and get a broad picture
of the content without reading every word. Also, there are overviews at the
beginning of each chapter that provides the user with an idea of what is in the
chapter and how it fits into the overall manual.

Chapter Descriptions

The following presents a breakdown of each individual chapter.

Chapter Name Description
. Provides a brief overview of the Plunger
1 Introduction :
Analysis Software.
. Provides instructions on installing the Plunger
2 Installation :
Analysis Software.
3 Trend File Setup 1|°ir|]g|UdeS information on establishing the trend
Trend File Provides the user with information on trend file
4 , ) :
Collection collection to include local and remote connect.
Importing Data into Provides information on how to import data into
5 the Plunger the Plunger Analysis Software
Analysis Software 9 y '
6 Plunger Analysis Provides a description of the analysis software
Software Settings settings.
. Provides a description of the various tabs that
Plunger Analysis . s
7 the user will encounter within the Plunger
Software Tabs :
Analysis Software.

Getting Help

Totalflow takes pride in the ongoing support provided to our customers. When
purchasing a product, the user receives documentation which should answer their
questions; however, Totalflow Technical Support provides an 800 number as an
added source of information.

If requiring assistance, call:

USA: (800) 442-3097

Before Calling

International: 001-918-338-4888

Be prepared to give the customer service representative a detailed
description of the problem.

Note any alarms or messages as they appear.
Prepare a written description of the problem.
Know the software version, board and optional part numbers.




Key Symbols

The following symbols are used frequently in the manual. These are intended to
catch the eye and draw attention to important information.

N1y
-~ =

2% ‘,@:

TIP 9—@2)
CAUTION?

WARNINE;

Intended to draw attention to useful information or to clarify a
statement made earlier.

Intended to draw attention to a fact that may be useful or helpful
in understanding a concept.

Intended to draw attention to a statement that might keep the
user from making a mistake, keep them from destroying
equipment or parts or keep them from creating a situation that
could cause personal injury if caution is not used. Please refer to
the Safety Practices and Precaution section for additional
information.

Intended to draw attention to a statement regarding the likelihood
of personal injury or fatality that could result from improper
access or techniques used while working in hazardous locations.
Please refer to the Safety Practices and Precaution section for
additional information.

Safety Practices and Precautions

This manual contains information and warnings which have to be followed by the
user to ensure safe operation and to retain the product in a safe condition.
Installation, maintenance and repairs should only be performed by a trained and
qualified technician.

Equipment Markings

S

Grounding the Product

Protective ground (earth) terminal.

If a grounding conductor is required, it should be connected to the grounding
terminal before any other connections are made.

Operating Voltage

Before switching on the power, check that the operating voltage listed on the
equipment agrees with the power being connected to the equipment.

Danger From Loss of Ground

A grounding conductor may or may not be required depending on the hazardous
classification. If required, any interruption of the grounding conductor inside or
outside the equipment or loose connection of the grounding conductor can result
in a dangerous unit. Intentional interruption of the grounding conductor is not

permitted.



Safety First

Various statements in this manual, identified as conditions or practices that could
result in equipment damage, personal injury or loss of life, will be highlighted using
the following icons.

result in damage to the equipment, other property and personal

injury.

STOP. Do not proceed without first verifying that a hazardous
WARNINEEB condition does not exist. This task may not be undertaken until

proper protection has been accomplished, or the hazardous

condition has been removed. Personal injury or fatality could

result. Examples of these warnings include:

o Removal of enclosure cover(s) in a hazardous location
must follow guidelines stipulated in the Certification
Drawings shipped with this unit.

. If unit is installed or to be installed in a hazardous location,
technician must follow the guidelines stipulated in the
Certification Drawings shipped with this unit.

. Access to unit via PCCU cable in a hazardous location
must follow guidelines stipulated in the Certification
Drawings shipped with this unit.

. Connecting or disconnecting equipment in a hazardous
location for installation or maintenance of electric
components must follow guidelines stipulated in the
Certification Drawings shipped with this unit.

WARNING indicates a personal injury hazard immediately

accessible as one reads the markings.

CAUTION indicates a personal injury hazard not immediately

accessible as one reads the markings or a hazard to property

including the equipment itself.

Exercise caution while performing this task. Carelessness could
CAUTION?

Equipment Markings

@ Protective ground (earth) terminal.

Grounding the Product

If a grounding conductor is required, it should be connected to the grounding
terminal before any other connections are made.

Operating Voltage

Before switching on the power, check that the operating voltage listed on the
equipment agrees with the power being connected to the equipment.

Danger From Loss of Ground

A grounding conductor may or may not be required depending on the hazardous
classification. If required, any interruption of the grounding conductor inside or
outside the equipment or loose connection of the grounding conductor can result



in a dangerous unit. Intentional interruption of the grounding conductor is not
permitted.

Safe Equipment

If it is determined that the equipment cannot be operated safely, it should be taken
out of operation and secured against unintentional usage.

\Y



1.0 DESCRIPTION

1.1 Plunger Lift Background

The Plunger Lift application works in a manner similar to a pneumatic piston,
wherein it is caused by gravity to fall to the bottom of a well. Acting as a seal
between the liquid and gas, the plunger settles to the bottom of the production
tubing and allows liquid to accumulate above it. This accumulation of liquid
restricts the flow of gas and slows it down. The production valve is closed to allow
down-hole pressure to build in the casing. After the pressure has built, the
production valve is opened, and the casing pressure lifts the plunger and
accumulated liquids to the surface. At the surface, separators remove the liquids
from the gas. Once the volume of the flowing gas drops, it becomes necessary to
choose a time or method of closing the production valve. Once closed, the plunger
drops to the bottom of the production tube. With the plunger deployed and the well
shut-in, the down-hole pressure builds, and the cycle is repeated.

The entire operation takes place by the simple expediency of opening or closing a
valve. There are many options available for determining when to open and close
the valve, and these options can then be used to modify the plunger to optimize
well production.

1.2 Plunger Analysis Software Background

ABB Totalflow has developed an application that will help the user better
understand how to fully use the Totalflow Plunger system that is available in all
XSeries (8-bit and 32-bit) units. This tool is a stand alone application that analyzes
plunger lift cycles via trend files and calculates set points based on averages and
other statistical data. This user’s manual and corresponding illustrations are
specifically geared towards the 8-bit (G3) XSeries user, but all of the operations
shown within the manual can be modified easily to perform with the 32-bit (G4)
products.

The Totalflow Plunger system has many available open and close parameters
which can be modified for the maximum optimization of well production. This
complexity, along with the myriad of ways in which to run a plunger, often leaves
the user with a level of confusion on where to start running their plunger system.
As such, the following instructions, used in conjunction with the Plunger Analysis
Software, will provide a means for the user to gather and display data that will be
helpful in the successful operation of a plunger system with an XSeries Totalflow
controller.

The user’s guide is aimed at XSeries users who are familiar with setting up and
collecting trend files, either locally or remotely. As previously outlined, the user’'s
manual will walk the user through setting up the trend file necessary to collect the
data that is needed by the Plunger Analysis Software, ways to save the data for
importing into the software, importing the data itself, analyzing the data, saving
and printing reports from the analysis.

ANy
- =

= Currently, this program can only function properly if ALL trending
FYI ,@: data points are available. Particularly, the program WILL NOT
calculate correctly when data from a PACKER WELL is used.

2104207-001 rev. AA Page 7



For additional help, contact ABB Totalflow technical support with questions
regarding the Plunger Analysis Software.

If requiring assistance, call: USA: (800) 442-3097 or
International: 001-918-338-4888

1.3 Modes

1.3.1 Batch

The standard application can be run as a batch service if that service has been
purchased. Command line parameters are passed when calling the executable.
The batch service will analyze the entire plunger lift trend .*csv’s in a particular
directory. The output will be recommended set point settings and other statistical
data relevant for each well analyzed.

1.3.2  Graphical User Interface (GUI)

This is the default mode. When the executable is double clicked the standard
graphical user interface is displayed and a *.csv file will need to be manually
loaded via the toolbar or menu bar.

2.0 INSTALLATION

The following information will detail the steps necessary for the user to install the
Plunger Analysis Software onto their computer. It is assumed that the user has
purchased the software and has received the software disk and software key
before beginning the installation process.

2.1 Software Installation

The following assumes that the user is installing the Plunger Analysis Software
onto their computer for the first time.

1)

2)
3)

4)

5)

FYI

6)

Load the Totalflow application disk in the PC’s CD/DVD drive. The disk will
initialize. Once completed, the Totalflow Plunger Analysis Software screen
displays. Click the Modify radio button to install the new application onto the
user’s computer.

Click the Next button.

The Select Features window displays. Ensure the Default Feature box is
checked, and click the Next button.

The program will begin loading. When it has completed, click the Finish
button.

When the User Information dialog box displays, the user needs to enter
their name and their company’s name. In the Serial Number field, type in
the serial number associated with the user’s version of the Plunger Analysis
Software. The serial number is printed on an insert inside the sealed
envelope that contains the software disk. Click Next.

~,~- When typing in the serial number, the user needs to ensure that
@\ the number is typed exactly as it appears on the printed sheet to
include dashes (-).

This will complete the installation process for the Plunger Analysis Software.

2104207-001 rev. AA
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3.0 TREND FILE SETUP FOR TOTALFLOW XSERIES UNITS

There is specific information that needs to be collected from a Totalflow XSeries
unit that is then consequently provided to the Plunger Analysis Software for
analysis. In this section, the user will be shown instructions on how to set up the
correct trend to gather this information and how to calculate the amount of data
that the user will need.

In general, the user will be trending five individual points of information using a
specific time interval that will allow for enough time to gather a minimum of ten
complete (from start of the closed cycle to the end of the after flow cycle) plunger
cycles based on the setup parameters of the unit.

The information that needs to be collected for the trend file are:

e Casing Pressure
e Tubing Pressure
e Line Pressure

e Flow Rate

e Arrival Time

Prior to starting the creation of the trend file, the user will need to record the
app.array.register for each of the individual information components (bulleted list
above) that will be added to the trend. Typically, the casing and tubing pressures
are being brought into the unit via analog inputs either onboard or on a TFIO Al
module. These are then subsequently defined in the Plunger application as inputs
at 18.101.26 for casing and 18.101.16 for tubing (described in the Plunger
application as Ext Pressure Al).

Depending on the location of the valve and the Plunger setup, either upstream or
downstream, the tubing pressure may be the SP register from the Tube
application. Typical setup is for the valve to be upstream, and the Ext Pressure Al
will be used for tubing pressure.

The line pressure for the Upstream Valve setup would come from the static
pressure reading of the Tube application at 11.3.0, or if a Downstream Valve
setup, it would come from an external Al. The flow rate is usually taken from the
Tube application at register 11.7.19. The Arrival Time is taken from the Statistics >
Plunger Arrivals from the Plunger application and is the most current arrival time
from register 18.104.23.

The following illustrations will walk the user through creating the trend file that will
be the input data from the meter to the Plunger Analysis Software.

->~/~  The user must insure that the Flash they are using is an 8-bit or
FYI S - 32-bit XSeries meter supporting Trend files. If not, the user will
: need to upgrade their Flash to a version that does support
trends.
In 32-bit XSeries devices, the user will need to insure they have
enough available application credits to be able to instantiate the
Trend System application.

2104207-001 rev. AA Page 9



3.1 Creating a Trend File

1)

2)

3)

4)

5)

Connect to the meter, and verify that the Trend System is instantiated. If not
instantiated, the user will need to move to the Applications tab, and
instantiate the application. This is done in slot 21 for the 8-bit device and
slot 95 for the 32-bit device.

After the user has instantiated the Trend System application, click the Local
icon in the toolbar at the top of the PCCU window. This will take the user to
the Remote Protocol screen (see Figure 3—1).

From the Remote Communications entry screen, click on the Trend System
tab to access the area (see Figure 3—2). This is where the user will create
and modify trends.

Within the Trend System tab, click on the Configure Device button. This will
enable the user to read the contents of the device.

Once the contents of the device’s trend system are read into PCCU, the
user will see a dialog box (see Figure 3—-3) that details what is available. If
any pre-existing trend files are in the unit, they will be able to view them in
the Available Files section in the middle of the window. Additionally, note
the available free space (in bytes). When creating trend files, the user does
not want them to be larger than 50% of the available free space, or the user
will not be able to collect the trend.

@ Remote Gommunication iHﬂ Trend System l e Host Gonsole |

Ly

ol Al i

St sy I-"i--u.-- ;] Template ;I
fire aroun

it EraiE | CEE G CEdiGhent] ) Seet AL et i

Station:Device 1D

Location Device Comm Type | Comm Port | Phone Humber Station 1D

Statuz ['ats

Histarical Diata

Configuration

Commands

Alarms

Files

A

Enor Handling

|

Cloze | Help

Figure 3—-1 Remote Communications Tab
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.@:Remote'dommunlcaﬁon {1t Trend System | Host Congnle l

[0 Graup |;‘\|| 'I St e by |."h;u.e 'I

[istETaup | ElEGms | DERr B |

Location

Databage Trend

Dievice Trend

Canfigure Device

Optionz
Cloze Help
Figure 3-2 Trend System Tab
e T ||:|| x|

S AT — x
Device File Path [\ TREND =l Close | |

~ Available Files:

—Ei

Edt |

Drelete |
Mest Meter > | |

Available Free Space | 1000000 Previous hMetar <<i

6)

7)

Figure 3-3 Configure Device Trend Dialog Box

Ensure that the Device File Path reflects the \TREND\ directory on the
device. From this point on, the user will be ready to create the trend file that
will record the information necessary for the Plunger Analysis Software to
operate properly.

In the Configure Device Trend dialog box, click on the New button. This will
enable the user to create the trend file. Upon clicking the button, the Trend
File Configuration dialog box will display (see Figure 3—4).

2104207-001 rev. AA
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8) Within the Trend File Configuration dialog box, the user will be able to
perform the following actions:

Define the file name.

Give a description of the trend file.

Enable the Scan Status (defaults to On).

Define the Scan Period (or how often the user reads the data points).

Define the Log Period (or how often the user logs values into the
trend file).

Define the Max Variables (the number of data points the user is
trending).

Define the Max Records (how many records determines the length
and size).

Define the Variables (the five data points necessary).

Send the file to the device.

In the following example, several of the bulleted items listed above have
been completed. It should be noted that the File Name is limited to eight
characters with more characters allotted for the description.

Trend File Configuration - AGA3-1 x|

File:M ame

B escnphon

Scan Status |EIn :I

Cloze |

o
I

Send to Device |
Read File I

4

Scar Period |I]I]:I]D:EI1 - :
Saveto File |

kag Berind |':":':':":'33':I - Mariables

Max Variables | 4 Add

tax Recards. | 200 Delete |
Requred apace/ [ 3750/ 1000000 Edt|

Lkl |

Figure 3-4 Trend File Configuration Dialog Box

In Figure 3-5, the granularity of the data is sufficient when the Scan Period is set
to one minute, and the Log Period is set to five minutes. If more granularity is
necessary for the user’s system, adjusting these scan and log periods can be
edited, but doing so will cause some data irregularity until the file is completely
rebuilt over the time period allotted via the Max Records. The amount of time
covered by the trend file will be reduced accordingly. In this example, the data

2104207-001 rev. AA
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points will be scanned once per minute, and at the end of every five minutes, the
average of the previous five minutes will be logged into the trend file.

The process of deciding how many Max Records are needed can have many
steps:

e First, the user will need to know the approximate average cycle time for
their plunger system to complete one cycle.

e Secondly, the user will need to calculate the number of hours using the
normal cycle time that it would take to record a minimum of ten complete
cycles.

e Lastly, the user will need to calculate how many records it will take to
cover the time period they have calculated to record the ten cycles. The
user will need to keep in mind that they will want a 10-15% buffer to
ensure they capture the amount of data needed and can round to the
next highest whole number for simplicity. Ensure that this number of
records will not cause the user to exceed 50% of the available space, or
the user will not be able to collect the whole trend file in a single collect
and could cause the user to have to collect only parts of the trend. Refer
to the following diagram for an example of how to complete this setup.

Trend File Configuration - AGA3-1 EI

File: Marme: IP‘L Trend
I Default. Help |

Diescription I.&nalysi& Trend
Sendto Device |

Fead File |

Scan Statu IEIn

L

5 Period Q0 00:01 - |
can Perio I = N
Log Periad IEII:I:EIE:I:II:I == ~Variables
dd
hax M ariables I g i )
Delet
tax Records I 1000 b
Required Space / Edit
e | IR T S

Figure 3-5 Trend File Configuration
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Sample Of How To Calculate Max Records

Typical complete plunger cycle time for example well:

90 minutes shut-in + 120 minute flow (including arrival time) = 210 Minutes total
cycle time or (3 hours 30 minutes or 03:30:00)

Time required completing 10 cycles @ 03:30:00 per cycle

(210 minutes * 10 cycles)/60 minutes = 35 hours

Log period = 5 minutes; therefore, 12 logs per hour

(60 minutes / 5 minutes log = 12 logs per hour)

Figure the number of log periods needed to collect 10 cycles:

35 hours to collect 10 complete cycles * 12 logs per hour = 420 Log periods
420 Log periods * 10% buffer = 462 Log periods

For simplicity, round this to 500 Log periods)

For these items to complete, the user will need to set up each variable in the trend
file.

3141 Adding a Variable

1) To add a variable, click on the Add button in the Variable section of the
Trend File Configuration dialog box. This will bring up the Trend Variable
Configuration dialog box (see Figure 3-6). This is the area where the user
can then define each variable.

Trend ¥ariable Configuration

Descnption |Casing Pressure
Earicel

Ehaginesring Unitz IF"SIG

udil

Help

—“ariable
I.-'-‘-.pp.-".-'—‘-.rray.-"F!egister ;I I 18 |1D1 I 2h

= Trend Crata
|M§an ;I IFIDating Fuoint ;I
Min | 0.0 Max | 0.0
—Sample Trigger

IN::: trigger _ﬂ

Figure 3-6 Trend Variable Configuration Dialog Box
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2)

3)

4)

5)
6)

7)

When configuring each variable, label each corresponding variable in the
Description field. Typical engineering units for casing, tubing and line are
PSIG or PSIA. These match the engineering units for flow rate to the setup
for flow rate in the Tube application.

In the Variable section of the setup, input the appropriate app.array.register
in the three defined areas.

The Trend Data section is where the user can define how to record the
data. This trend needs to be set up to perform five minute averaging (refer
to the Scan Period and Log Period definitions in the table above), so the
default selection of Mean in the left most drop-down box is appropriate for
the first four variables. As such, repeat this process for each variable.

Click the OK button at the completion of each variable setup.

Once the user has completed the setup for casing, tubing, line and flow,
they will need to make one additional adjustment to record the Arrival Time
correctly.

The arrival time needs to be a static number that is not averaged so that the
data will reflect the correct amount of time it takes for the plunger to arrive
on each cycle. The arrival time is displayed in the Plunger Statistics in
hh:mm:ss format but is actually kept in seconds. As such, the appropriate
engineering units are seconds. The change that is necessary to ensure that
the user records the arrival time correctly in the trend file is located in the
Trend Data section. The user will need to change how the data is recorded
from Mean to Snapshot (see Figure 3—7). This means that when the Log
Period occurs, this value will take a snapshot of the data value for the
defined register and log that value rather than the average it is recording for
the other four variables.

Trend ¥ariable Configuration L

Ok

Carcel |
Help |

| 104

IL><_

Description |4 miyvalTime

Enhainesnng Units lSecnnds

—%ariable

I.ﬁ.ppf.ﬁ.rraya’Hegister :J |1B

| 23

~ Trend Ltata

=
bl & I R

g zhot
Accurulate
_|Mean

Sqrt Mean
kirirniim

3 =R
Spread
Percent-Above
Percent Below
MeansLazt Sample
—'Weighted Mean

- I Floating Foint

Figure 3-7 Trend Variable Configuration — Snapshot
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3.1.2 Loading the Trend File

Once these five variables are completed, the user is ready to load the trend file
into the unit that they happen to be working on. To load the file into the unit:

1)

2)

3)

4)

5)

Trend File Configuration - AGA3-1

File: M ame

[T Dretault

Eezcnption

Scan Status

Sear Peniod
Log Fenod
bdax W anablez

tax Fecords

Required Space /
Available Space

Click the Send to Device (see Figure 3-8) in the Trend File Configuration
dialog box.

If the user has identical setups across their fields, they can click the Save to
File button, and save the file locally on their computer.

If the user does save the file locally, they can easily load the file into another
unit by clicking the Read File button while on the next unit and loading the
file they saved onto their computer. It is also possible to load this file and
make changes which will help save time when configuring units.

Once the trend file is loaded into the device, it will appear in the Available
Files section (see Figure 3-9). This file can then be edited or deleted from
the screen.

With these items completed, the user can now exit the Local Remote
protocol section within PCCU, and return to the normal Entry mode. The
trend file will start accumulating data on the first Log Period and can be
collected at any time.

|PL Trend

|.-i'-.nal_l,lsis Trend

|On =
Read File |
00: 0001 e :
l ca Save ta File I
| 00:05:00 - ~Waiiables
Cazing Prezzure [PS1GE] Add
| ] ArrivalTime [Seconds) e
Tubing Prezsure [PS1GE]) Delet
| 1000 Line Preszure [P5IG] i
Flaw R ate [[MCF/Doay])
Edit
[~ 24850 7 1000000 :

Figure 3-8 Trend File Configuration — Send to Device
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x
Device File Path [4TRENDY =] Close
—dvalable Files

PL Trend - sinalysis Trend Help

Pl
Edit

Delete

et bater 35
bvailable Free Space 1000000 Previous heter <%

Figure 3-9 Configure Device Trend Dialog Box

4.0 COLLECTING TREND FILES FOR INPUT INTO THE

SOFTWARE

This chapter will detail the steps to collect the trend file that is necessary to gather
the data to load into the analysis software. The user will be collecting the trend file
via a local connection over the serial port and saving the output as a .csv (comma
separated value) file, but the trend file can also be collected remotely via Totalflow
WinCCU and other gathering systems.

1)
2)

3)

4)

5)

Connect to PCCU, and start the application.

The user will then need to move into Entry mode. As before, the user will be
using the Local Remote protocol to access the Trend System in the device
(refer to section 3.0 for additional information on how to accomplish this).

Click on the Trend System tab in the Local Remote screen, and then click
on Device Trend to access the Trend Directory on the device (see Figure 4—

1).
The user will need to browse to the trend system on the unit by clicking the

drop-down arrow within the Path field (see Figure 4—2) and selecting the
trend they would like to download from the list displayed.

With the correct file trend selected from the drop-down list, the user can
select the time range they would like to collect from. For the initial collect,
and most likely for any subsequent collects, the user will want to select the
All radio button. If this is not feasible, the user can then select either the
Most Recent number of days or by defining a Date Range. If the user’s
trend is too large to collect in a single poll, collecting by specific Date Range
may prove to be a better method by which to access the needed data.
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0 Remnote Comrunicaion it Trend System |@ Host Consale |

| ER EifaHe} |,.f_-,|| 'rl Sort Dby |I‘icune 'I

Figure 4-1 Device Trend Dialog Box

[GetGroup | [HiterGrou ]| CEd Gimun |
Diatabase Trend
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Path [\TREND =l
) Bromse
Maimie IDefauIt
~TimeRange————————— [~ Select Al Meters: Dewdas i
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(" Diagte Rangs
From | 10/2072008 16:42:40 7 LCancel |
To: | 10/20£2609 164240 =
In- .
ﬂl Canfigurs Device
-~ Output o i
¥ Screen
I Frinter IT-ni:zi_ﬁ-au -—I
[ Database %
[ Spreadshest [ Initialize 55 File
I Custom Du_l]ﬁut
| :I Ophions. |
X

pevicetrend

= File
Path [\TREMDY =
STREMD®, Browze
Narme DR EEDR
~ Time Range i [T Select &l Maters
Al
L = aK
" MostRecent [0 [1z00:00 =
" Drate Fange
Frarm |1EI£21 42009 08:58:41 ll Cancel |
Te  |10/21/2009 025841 =]
Help |
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[~ Spreadshest [~ Initialize 55 File
[T Custorn Output

| Ei

Figure 4-2 Device Trend Dialog Box — Path
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6) The Output type most often used is to display the information to the screen,
but the user might also want to log the output to a database for future
reference. Whatever the option the user selects, click the corresponding
radio button and then click the OK button.

7) Once this has been accomplished, the data will be collected and displayed
back to the user in PCCU in a graphical format (see Figure 4-3).
Additionally, the user is given the option to view the tabular data (see Figure
4-4) on the other tab.

As the user can view in Figure 4—4, the data is being logged in five minute
intervals, as defined earlier in the manual when setting up the trend file. The trend
file is a FIFO (first in — first out) file. This means that when the trend file fills up to
the last record, the first record will be deleted to make room for the next most
recent record. In this way, the user will always have the most up-to-date data in
the file.

Wl 19261900 - Sun Feb 17 01:34:57, Casing Pressure = 0,227

i g5 [=] 3]

Line Graph | Tabular Data k

19261900 - Platte 25-35

PLTrend - AnalysisTrend
0.1

0.0

-0.1
0.1

0.0

-0.1
0.1

0.0

-0.1
0.1

0.0

-0.1
2331

233.0

Arrival Time  Flow Rate Line Pressure  Tubing Pressure Casing Pressure

2329 | | | | | |
2:00 2:30 3:00 3:30

17 Sun Feb 2008

<<I Mstsrl >>| Spreadshest | Update Dalabasel Fiint Help | Close I

Figure 4-3 Trend File — Line Graph
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Bl 19261900 - Sun Feb 17 01:37:22, Casing Pressure = 0.226 i : _ Ol

4.1

Line Graph  Tabular Data

Casing Pressure|Tubing Pressure |Line Pressure |Flow Rate | ArrivalTime
0201 7/2005 01:45:00| 0.0000 0.0000 0.0000 00000 | 233.0000
024772005 01:50:00|  0.0000 0.0000 0.0000 00000 | 233.0000
{02117/2008 01:55:00| 0.0000 0.0000 0.0000 00000 | 233.0000
020 7/2005 02;00:00| 0.0000 0.0000 0.0000 00000 | 233.0000
021 7/2005 02;05:00| 0.0000 0.0000 0.0000 00000 | 233.0000
0201 72005 02:10:00|  0.0000 0.0000 0.0000 00000 | 233.0000
021772005 02:15:00| 0.0000 0.0000 0.0000 00000 | 233.0000
024 7/2008 02:20:00|  0.0000 0.0000 0.0000 00000 | 233.0000
(02117/2008 02:25:00 0.0000 0.0000 0.0000 00000 | 233.0000
02172005 02:30:00| 0.0000 0.0000 0.0000 00000 | 233.0000
021 7/2005 02:35:00| 0.0000 0.0000 0.0000 00000 | 233.0000
0201 72005 02:40:00| 0.0000 0.0000 0.0000 00000 | 233.0000
0201772005 02:45:00| 0.0000 0.0000 0.0000 00000 | 233.0000
024 7/2008 02:50:00| 0.0000 0.0000 0.0000 00000 | 233.0000
(02117/2008 02:55:00] 0.0000 0.0000 0.0000 00000 | 233.0000
024172005 03:00:00| 0.0000 0.0000 0.0000 00000 | 233.0000
0201 7/2005 03:05:00| 0.0000 0.0000 0.0000 00000 | 233.0000
021 772005 03:10:00|  0.0000 0.0000 00000 00000 | 233.0000
02172005 03:15:00| 0.0000 0.0000 0.0000 00000 | 233.0000
02172005 03:20:00| 0.0000 0.0000 0.0000 00000 | 233.0000
(024172008 03:25:000  0.0000 0.0000 0.0000 00000 | 233.0000
02172005 03:30:00| 0.0000 0.0000 0.0000 00000 | 233.0000
L4 | Meterl > | Spreadshest A Update D atabase I Frirt Help I Cloze I

Figure 4-4 Trend File — Tabular Data

Converting to CSV File

The data being displayed on the screen needs to be converted into the .csv file, as
referenced earlier.

1) Click on the Spreadsheet button at the bottom of the Trend File screen.

2) Once the file is created, the user will receive a confirmation pop-up window.
Click the OK button, exit the Collection screen, the Local Remote section
and then PCCU.

The directory in which the .csv file was created exists under the user's PCCU32
installation directory (see Figure 4-5). This directory is placed within the C: drive.
Using Windows Explorer, browse to the C: drive, and locate the PCCU32
directory. Once opened, locate the spreadsh folder, and then open it. In the folder
there are at least two other folders, typically Longterm and Archive. The user will
want to access the Archive folder and then look for a folder named after the trend
the user created earlier. Inside this folder, the user will be able to locate the .csv
file they created.

For the sake of simplicity, it is assumed that the folder is named PLTrend.
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& PCCU3Z =1ol x|

File Edit  View Favorites  Tools  Help | ;;f
@ Back - -J e Lﬁ 3 f | ﬂ( / ! Search lE_"‘ Folders -
Address |23 ciypocusz | Ed o
Mame = | Size | Type | Date Modified -~
File and Folder Tasks ¥ I alrmfile File Falder /1412007 10:46 AM
I archfile File Folder 8/14/2007 10:46 AM
other Places ¥ IEhascifile File Folder 81142007 10:46 &AM
I devconfi File Folder B/14/2007 10:45 AM
Details ¥ @]devexprt File Folder B/14/2007 10:46 AM |
[ DevicelD File Folder 3/11/2008 2:35 PM
[ IniFiles File Folder 1003102007 4,52 PM
I=hlatermdb File Folder S/ef2008 2;50 PM
lhpeeudata File Folder 3L0J2008 3:17 AM
[hpreutemp File Folder SIE2005 2:42 PM
IEhrpdir File Folder 1142007 10:46 AM
I rpoutput File Folder BI1H2007 10046 A
I Simulator File Folder B/14/2007 10:45 AM
3 [ spreadsh | File Foldsr Bi14{Z007 10:46 AM
[T StationFiles File Folder 11012007 5:12 aM
|50 TFModbus File Folder 1201302007 315 PM
Ihtrends File Folder 3/14J2007 10:46 AM
I UploadFiles File Folder 212112008 5:03 PM
IEvasdir File Folder 8/14/2007 10:46 AM
.}] ccuoglkas. dil 334 KB  Application Extension  3y5/2004 9:14 AM
.}‘] ccures.dil 245 KB Application Extension  4§3/2007 11:22 AM
ﬁcnmplete.bmp 359 KE  Bitmap Image BIZ22006 12:45 FM | o
1] | ¥ 2

Figure 4-5 PCCU32 Window

Inside the PLTrend folder (see Figure 4-6), the user will find the .csv file that was
created earlier. If the user is not familiar with meter IDs, they can find the file
easily by using the Details view in Windows Explorer and searching for the file by
the most recent date.

& PLTrend i =1olx]
File Edit Wiew Favorites Tools  Help | ';',f
Y . & [ d @ = =
e Back ‘_) l% | g" j( ‘ 7 Search LL_ Folders
Address Ilj_:f| CPCCUS2\spreadsh archive\PLTrend j a0
Mame  * | Size | Type | Date Modified |
File and Folder Tasks ¥ BE1o261900.csv | 3KB Microscft Office Exc.. 5/6/2008 3:12 PM
Other Places ¥ k
Details ¥

Figure 4-6 PLTrend Folder

The user may choose to move this file to a specific trend collection directory on
their computer, or they can e-mail the .csv file to anyone whom might need it or
rename the file to something more descriptive such as the well name or site name.
This is the file the user will load into the Plunger Analysis Software, and
depending on their corporate set up, they might have a central repository in which
they can save these files to be accessed by more than one person.
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5.0 IMPORTING DATA FILES INTO THE SOFTWARE

This section describes the different ways to import data into the Plunger Analysis
Software, particularly focusing on loading collected .csv files and data from a
Totalflow Trend database. The Plunger Analysis Software has limited data
integrity tools so that verifying that the trend files have clean data is a prudent first
exercise. This is particularly true with .csv files, since they can be opened easily
using Microsoft® Excel and many other spreadsheet programs. The integrity of
data can sometimes be suspect should the user receive a momentary reading on
a flow during a shut-in period. This may be reflected in the Plunger Analysis
Software as a completed flow cycle. The Plunger Analysis Software uses a
searching algorithm based on zero flow rate to find the beginning of the shut-in
period and the transition from zero flow to greater than zero flow to determine the
beginning of the flow portion of the cycle.

5.1 Data Integrity Filters
Setting up the data integrity filters in the Plunger Analysis Software can be
accomplished using the following instructions.

1) Open the software, and select Application Settings from the Settings options
drop-down on the menu bar (see Figure 5-1).

il Totaflow Plunger An

File -~ Configure -~ View - Help -

=] @ jaEw

Figure 5-1 Plunger Analysis Software Home Screen
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When the user selects the Application Settings from the Settings menu bar, a
dialog box (see Figure 5-2) will display with several user-configurable parameter
fields.

DOptions k
Application Settings oK

Caniel

Databage Connection Sting  |Provider=MicrosoftJet OLEDE. 4.0, ata
Source=C:WwWinCCU325Plunger. mdb Persist Security

& Help

Lk

Analyze the last 102 complete plunger cycles [if available)
Plot the last | 5 3: complete plunger cpcles [if avalable] on Multi-Cecle graphs

I Teeat I 4 3: of feser zero flow measzurements az real flow [convert to 07]

Data Import Column Setup

Calurnh label for Cazing Pressure IEasing Colurnr label for whell Depth IW'E" Depth
Colurmn label for Tubing Prezzure W Column label for Surface Temp Surface Temp
Calumnti label for Line Pressure |Line Colurnn label for Tubing 1D Tube D

Columnn label for Flow Fate IFI':'W Rate Colurnn label for Plunger Type |F'Iunger Type
Calurnt label for Arrval Times I,&ni\.-al Tirne
Calumm label for Timestamp [opt) ITime Stamp

Trend Databage File Mame |tftdb.mdb

Figure 5-2 Plunger Analysis Software Options Dialog Box

In this dialog box, the user has several items to consider. These items are
described in more detail below:

o Database Connection String — This function is integrated into the
Plunger Analysis Software in a way that allows the software to remember
certain data points about specific wells after the first time they are
entered. This data is entered through the Well Settings parameters
described later in the manual. The default database is Microsoft Access,
but it is possible, with several modifications, to convert this to a SQL
database should the user prefer.

¢ Analyze The Last — This allows the user to change the number of cycles
used in the analysis. This defaults to ten cycles because many of the
algorithms used to calculate set points are accomplished on weighted
averages based on the number of cycles. It is not recommended to
change this number to anything less than ten.

e Plot The Last — This allows the user to change the number of cycles that
are displayed in the Plunger Analysis Software graph. This defaults to ten
cycles. This can be adjusted to more or less depending on the user’s
preference. This will not have an effect on the number of cycles used in
the calculation of algorithms that determine the set points.
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e Treat Zero Flows — This setting is available because early testing found
several instances in the flow cycle in which the flow reading would
become zero for several minutes, while a slug of liquids would completely
deplete the flow measurements to zero. This was found on files which had
very short log periods sometimes as short as 30 seconds. The default for
the checkbox is to be unchecked. This signifies that the function will not
be used. When the checkbox is checked, the default is set to four. This is
20 minutes of zero flow (based on the five minute log periods * four
periods). If the user has a well that might be shut-in for less than 20
minutes, the user will want to adjust this setting to something less than
four. Typically, the user can set this to 1 or 2 unless the user wants to
have a well that loads severely, and they notice a trend of not recording
the cycles correctly.

o Data Import Column Setup — This section allows the user to set the
typical names for the information in the trend file.

ANy
-

’
\

-~

~

It should be noted that if the user chooses to leave the default
names within the selected parameters and the Plunger Analysis
Software cannot find the appropriate column headings within the
corresponding .csv file, the user will receive an error message
and be prompted to select the proper column headings from the
trend file before the file can be analyzed.

This is discussed in more detail later in the manual.

¢ Trend Database File Name — The default database name is the standard
Totalflow naming convention for a unit's Trend database. If the user is
collecting the trend data to another database, they can enter that
database name here.

5.2 Importing Data from a .CSV File

A basic way to move data into the Plunger Analysis Software is to load the
information from a .csv file that was saved onto the user’'s computer or a computer
on the user’s network.

1) Open the software, and select the trend file from the location where is was
initially saved. Typically, when a trend file is collected as a .csv, it will be
available in C:\pccu32\spreadsh\archive and then by the trend file name and
the meter ID.csv.

2)

Using either File > Open .csv File or the Open File icon within the Plunger
Analysis Software, navigate to the created trend file that is to be loaded and
then open it.

If the trend file that the user is trying to open does not contain the

column headings that the Plunger Analysis Software is

expecting, the user will receive an Invalid Data File error

message. The user is then prompted to configure the column

selection by selecting OK.

X
B The selected csv file does not contain the required data columns {casing, tubing, line, Flow rate, arrival time),

Press OK ko configure column selection,
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3) By clicking the OK button, the user is prompted with another dialog box that
has scanned the trend file and compiled a list of column headings. The
column headings that match the criteria set in the Application Settings >
Data Import Column Setup will be automatically loaded (see Figure 5-3).

4) For columns that are not automatically loaded, select the appropriate
column heading from each drop-down list to complete loading the trend file
into the Plunger Analysis Software. This feature allows the user to import
data from files that may have differing column names.

= - The available names that are presented in the drop-down list are
FYI , N taken from the collected Trend file. Ensure that the name
’ selected by the user matches the information that the Plunger
Analysis Software is looking for.
- : =T
.
Data Import Column Selection k.
Cazing Pressure Column Icasing ;I
Cancel
Tubing Preszure Column Itubing :j
Line Pregzure Column IIine pEig _:]
= Flows Rate Column Iflu:uw rate j
Arrival Times Column | :j k
; device id
Timestamp Colurmn [opt] et
cazing
tubing Y
line pzig ;
flow rate
arrival imes

Figure 5-3 Select Data Columns Dialog Box

5) Click the OK button.

6) Once all of the column names have been identified, if it is the first time a
well is being analyzed, a prompt will appear in which the well’'s parameters
display:

e Tubing ID — Interior Diameters, typical for 2 3/8” tubing is 1.998”
e Surface Temperature — Default is 60°

e Well Depth — This is the depth to which the plunger will stop at the
bottom of the tubing

e Plunger Type — Currently, there are three types of plungers available
as generic types

7) After these parameters have been configured, click on the Save button.

The application will log these settings to a database that will remember them the
next time data from this particular well is loaded into the system. These
parameters can be changed by moving to the Settings option on the menu bar and
selecting Well Settings from the menu. A dialog box will display where the user
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can modify previous settings in the event new tubing is installed or the type of
plunger being used is changed (see Figure 5-4). These new settings will be saved
to the well's name setup and will be the well’s default next time data from the well
is loaded into the system.

Tz B tetale

322,49 479,00

WellConfiguration ' X]| 479.00
479,00

Well Settings = s | | 479.00

Wwell Mame well 4F91 479.00

—— | TubingIrterior Diameter (D] [1.938 | Cancel 475.00
479,00

] Surface Temperature IEEI *F 479.00
— el Depth IEII:II:I'I Ft 479,00

479.00
1 Flunger Tupe IDuaI Fad j 479.00
| Y 479,00
o 49,35 0.00 479.00

49,03 0.00 479.00
ACQ CC mnonn AT0 nn

Figure 5-4 Well Configuration Dialog Box

At the point where the column headings have been identified and the well
configuration has been completed, the program will begin formatting the data for
display within the Plunger Analysis Software. It can take several seconds for the
initial screen to appear which shows the raw trend data. In the view, a well
opening is noted by the row highlighted in green, and a well closing is highlighted

in red.
_-‘ " Earlier in the manual, settings were made deciding how many
FYI ,@: cycles would be analyzed and displayed by the Plunger Analysis

Software. The number of cycles being analyzed and displayed is
also noted at the top left of the grid being displayed. In Figure 5-
5, notice the notation: Displaying 10 cycles from trend data and
that 18 cycles were actually found (see Figure 5-5).

TotalFlow | Plunger Timing | Mult Flow Rate | Muli Flow Rate Overlay | Single Flaw and Pressure | Single Shut-In | Mt Shut-Tn | Yalve Open | Single Slug Size | Multi Slug Slzg_l Sl Size | Load Fartor | Plunger Settings  Trend Data |

Displaying 10 eycles from tiend data [18 cycles were found in trend data, but limited by application setting]

Casing Fressure | Tubing Pressure. | Line Pressiire I Flow Rats Atrival Time: DpenfClose Tirne Skamp -
» 270,94 265,33 53.93 0.00 1,687.38 6/15/2007 11:10 PM
o001 1,699.4¢4] “Open 6/15/2007 11115 PM
26256 108.26 121.90 200,08 1,699.4¢ 6/15/2007 11:20 PM
756.70 107.09 121.08 140,83 1,699,44 6/15/2007 11:25 PM
#5175 106.51 120.92 130,44 1,699.44 6/15/2007 11:30 P
246.67 106.75 120,84 123.23 1,699.4% 6/15/2007 11:35 FM
242,07 .57 111.28 25,26 1,699.44 &/15/2007 11:40 PN
36,75, 340 86,40 .00 1,609,494 Close 6/15/2007 11:45 PM
231.59 75.21 867 0.00 1,699.44 6/15/2007 1150 PM
227.83 95.75 7966 0.00 1,699.44 6/15/2007 11:55 PM
224.56 11633 60,35 0.00 1,699.44 6/L6/2007 12;00 AW
22156 134.69 57.90 0.00 1,699,4¢ 6/16/2007 12:05 AM
219.32 150,93 57.35 0.00 1,699.44 6/16/2007 12:10 AM
217.93 185.42 57.88 0.00 1,699.4¢ 6/16/2007 12:15 AW
21738 178.68 58,64 0.00 1,699.44 6/16/2007 12;20 A
217.01 190.62 59,91 0.00 1,699.4% 6/16/2007 12:75 Al
217.38 200,18 58,51 0.00 1,699.44 6/16/2007 12130 AM
218.18 208.31 57.33 0.00 1,699.44 6/16/2007 12:35 &M
219.85 21514 56,77 0,00 1,699.44 6/16/2007 12:40 AW
22275 219.77 56.03 0.00 1,699.44 8/16/2007 12:45 AM

225011 27a6n 543, . 1,489 44 AMAONT 12:50 A =l

Figure 5-5 Trend Data Tab
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6.0 VIEWING PLUNGER SETTINGS

Once the user has imported a .csv file into the Plunger Analysis Software, they are
then given the opportunity to view the plunger settings based on the previously
imported .csv file (see Figure 6-1).

TotalFlo | Plunger Timing | Mlt Fiovs Rate: | Multi Fiow Rake Overlay | Single Fiow and Pressure | Single Shut-In | Multi Shut-In | Yalve Open | Single Slug Size | Multi Siug Size | Slug Size | Load Factor. PRUnGer Setings! | Trend Data

Vel Properties

‘el Depth 1000 ft
Slug Depth 162 ft

‘Open When' Yalve State
Options
Tube-Line (ava.)
Case-Line [avg.]

Case-Tube [ava.]

Plunger Arrival Times

Mir Slow: 550.0

‘Close When' ¥alve State
Options
Static Pressure [avg ]
Tubing Low
Tube-Ling [ava.)
Case-Tube [ava.)

Casing Law

2218 psi TubingPressure 188.0 psi
07.03 psi  Casing Pressure 2787 ps

01.8 mn  Slow B50.0

Plunger Fall Times
Shug % [10%

=] Delayxz [15z +]

Plunger w/o Bypass

Using Plunger: |Bar Stock

Plunger with Bypass

ft/min Normal  + 15%  delay ft/min Normal  + 15%  delay
MinSlow 1500 [ 7B min BB min | MinSlow 4500 [ 24 min
Slow 2000 | 57 mn | BB mn Slow  550.0 2.4 min
Fat 2500 46 min | 53 min Fast 500 [ 20 nin
MaxFast 3000 | 3B mn | 44 min | MaxFagt  7EOD T8 min
Foss & Gaul m
2147 psi LoadRatio [o3% % il P |

ing-Tubing)

Static Pressure E Adjusted Equation

1086 psi 0

015 mn  Fast B850.0 iz min Max Fast: 850.0

01 min

Turner-Coleman L

947 psi Input Yalues

Turner Critical Rate

Coleman Critical Rate

Mult

4 Saveseltings

Figure 6—1 Plunger Settings Tab

Once the user has moved to the Plunger Settings tab, they are given a variety of
sections where they can view the information contained therein.

The parameter fields are auto-populated with the data that was pulled in from the
imported .csv file.

The available sections are as follows:

o Well Properties — This section enables the user to view and/or set the well
and slug depth. The well properties can be modified through the Settings
> Well Settings feature from the menu bar.

e Plunger Fall Times — The Plunger Fall Times section enables the user to
see the calculated fall times for the plunger through the tubing including
the calculated liquid slug. Additionally, the user can view information on
the plunger with or without bypass. Bypass represents a hole through the
plunger that, once engaged, will create a void in the plunger and allow it to
fall at a greater rate of speed.

e Open When Valve State — The settings displayed in this section enable
the user to view the parameters that, once tripped, will cause an Open
state. It should be noted that any one of these parameters being engaged
will cause the Open state.
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e Plunger Arrival States — The Plunger Arrival Times section enables the
user to view the calculated arrive time for the plunger.

¢ Close When Valve State — The settings displayed in this section enable
the user to view the parameters that, once tripped, will cause a Close
state. It should be noted that any one of these parameters being engaged
will cause a Close state.

e The Turner-Coleman calculations show information regarding the critical
rate at which gasses can carry liquid out on its own. If the user selects the
checkbox within the section, the user can then modify these parameters
based on their specific needs.

7.0 PLUNGER ANALYSIS SOFTWARE TABS

The following information will cover the various tabs that the user will encounter
within the Plunger Analysis Software.

7.1 Plunger Timing Tab

The Plunger Timing tab is a graphical representation of the time of each arrival
plotted against the calculated ideal arrival times for each analyzed cycle
(seeFigure 7-1).
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Figure 7-1 Plunger Timing Tab

Each point on the graph line represents a single cycle run with a total of ten cycles
represented. The user can then look at the graph legend to decipher where the
runs fall within the calculated arrival times.

The user can also zoom in on individual runs by placing the cursor within the
graph and dragging a square over the desired run points. This will enable the user
to zoom in further to see the more specific data in regards to the selected run
cycle.

To zoom out of the view, the user can click the ‘-* sign on the individual top and
side navigational bars.
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7.2 Multi Flow Rate Tab

The Multi Flow Rate tab enables the user to view the flow rate over an extended
period of time (see Figure 7-2).
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Figure 7-2 Multi Flow Rate Tab

The user can also zoom in on individual points by placing the cursor within the
graph and dragging a square over the desired area. This will enable the user to
zoom in further to see the more specific data in regards to the selected area.

To zoom out of the view, the user can click the *-* sign on the individual top and
side navigational bars.

7.3 Multi Flow Rate Overlay Tab

The Multi Flow Rate Overlay tab enables the user to view all of the cycle flow
rates overlayed to allow the user to spot patterns and/or outliers (see Figure 7-3).

The user can also zoom in on individual points by placing the cursor within the
graph and dragging a square over the desired area. This will enable the user to
zoom in further to see the more specific data in regards to the selected area.

To zoom out of the view, the user can click the *-* sign on the individual top and
side navigational bars.

Additionally, if the user wishes to isolate individual cycle flow rates, they can move
the cursor into the graph and right-click. A pop-up menu will display and show
each individual cycle run. To temporarily disable individual cycles, click on the
checkmark beside the corresponding cycles. The user will then notice that those
cycles will disappear out of the graph. By default, all of the cycles are initially
turned on.
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Also, within the same pop-up menu, the user is given the option of turning on both
the Turner and Coleman parameters. These parameters are critical rate
calculations that detail the flow rate that gasses can can carry liquid out of the well
on its own. Once turned on, the user will see a red dashed line(s) that show the

setpoints for the two individual parameters. The two parameters will also display in
the graph legend.
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Figure 7-3 Multi Flow Rate Overlay

7.4 Single Flow and Pressure Tab

The Single Flow and Pressure tab enables the user to view if the well is running.
Additionally, the graph gives a view of how pressures react when the well is open

and flowing (see Figure 7—4).
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The user can also zoom in on individual points by placing the cursor within the
graph and dragging a square over the desired area. This will enable the user to
zoom in further to see the more specific data in regards to the selected area.

To zoom out of the view, the user can click the ‘-* sign on the individual top and
side navigational bars.

Each cycle is shown individually. The user can click the Previous Cycle or Next
Cycle buttons at the bottom to navigate to the desired cycle that they want to view.

Additionally, if the user wants to isolate individual cycle flow rates, they can move
the cursor into the graph and right-click. A pop-up menu will display and show
each individual component. To temporarily disable individual components, click on
the checkmark beside the corresponding items. The user will then notice that
those items will disappear out of the graph. By default, all of the components are
initially turned on.

Also, within the same pop-up menu, the user is given the option of turning on both
the Turner Critical Rate and Coleman Critical Rate parameters. These parameters
are critical rate calculations that detail the flow rate that gasses can can carry
liquid out of the well on its own. Once turned on, the user will see the a red
dashed line(s) that show the setpoints for the two individual parameters. The two
parameters will also display in the graph legend.

7.5 Single Shut-In Tab

The Single Shut-In tab enables the user to view the pressures when the well is
shut-in and how the pressure recovers for each individual cycle (see Figure 7-5).

The user can also zoom in on individual points by placing the cursor within the
graph and dragging a square over the desired area. This will enable the user to
zoom in further to see the more specific data in regards to the selected area.

To zoom out of the view, the user can click the *-* sign on the individual top and
side navigational bars.

Each cycle is shown individually. The user can click the Previous Cycle or Next
Cycle buttons at the bottom to navigate to the desired cycle that they want to view.
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Figure 7-5 Single Shut-In Tab
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Additionally, if the user wants to isolate individual cycle flow rates, they can move
the cursor into the graph and right-click. A pop-up menu will display and show
each individual component. To temporarily disable individual components, click on
the checkmark beside the corresponding items. The user will then notice that
those items will disappear out of the graph. By default, all of the components are
initially turned on.

Also, within the same pop-up menu, the user is given the option of turning on the
Foss and Gaul parameter. This parameters represents the calculation that is used
to determine when to open a well based on pressure. Once turned on, the user
will see an orange line that represents the Foss and Gaul setting. The parameter
will also display in the graph legend.

7.6 Multi Shut-In Tab

The Multi Shut-In tab enables the user to view a time slice of how the pressures
are reacting from valve open to valve close (see Figure 7-6).

The user can also zoom in on individual points by placing the cursor within the
graph and dragging a square over the desired area. This will enable the user to
zoom in further to see the more specific data in regards to the selected area.

To zoom out of the view, the user can click the *-* sign on the individual top and
side navigational bars.

Additionally, if the user wants to isolate individual cycle flow rates, they can move
the cursor into the graph and right-click. A pop-up menu will display and show
each individual component. To temporarily disable individual components, click on
the checkmark beside the corresponding items. The user will then notice that
those items will disappear out of the graph. By default, all of the components are
initially turned on.
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Figure 7-6 Multi Shut-In Tab
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7.7 Valve Open Tab

The Valve Open tab shows the user a plot of the pressures that were taken when
the valve is preparing to open. Additionally, it uses a linear forecast to estimate the
next five open pressures. Of special note to the user is the casing pressure incline
or decline (see Figure 7-7).
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Figure 7-7 Valve Open Tab

The user can also zoom in on individual points by placing the cursor within the
graph and dragging a square over the desired area. This will enable the user to
zoom in further to see the more specific data in regards to the selected area.

To zoom out of the view, the user can click the *-* sign on the individual top and
side navigational bars.

Additionally, if the user wishes to isolate individual information components, they
can move the cursor into the graph and right-click. A pop-up menu will display and
show each individual component. To temporarily disable individual components,
click on the checkmark beside the corresponding items. The user will then notice
that those items will disappear out of the graph. By default, all of the components
are initially turned on.

7.8 Single Slug Size Tab

The Single Slug Size tab gives the user a visual representation of the in-flow and
out-flow of fluids when the well is in a shut-in state. This visual representation is
presented in feet and gallons of water (see Figure 7-8).

The user can also zoom in on individual points by placing the cursor within the
graph and dragging a square over the desired area. This will enable the user to
zoom in further to see the more specific data in regards to the selected area.

To zoom out of the view, the user can click the ‘-* sign on the individual top and
side navigational bars.

Each cycle is shown individually. The user can click the Previous Cycle or Next
Cycle buttons at the bottom to navigate to the desired cycle that they want to view.
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Figure 7-8 Single Slug Size Tab
7.9 Multi Slug Size Tab

The Multi Slug Size Tab gives an overlay of all ten cycles that give the user a
visual representation of the in-flow and out-flow of liquids when the well is in a
shut-in state (see Figure 7-9).

The user can also zoom in on individual points by placing the cursor within the
graph and dragging a square over the desired area. This will enable the user to
zoom in further to see the more specific data in regards to the selected area.

To zoom out of the view, the user can click the *-* sign on the individual top and
side navigational bars.
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Figure 7-9 Multi Slug Size Tab
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Additionally, if the user wishes to isolate individual information components, they
can move the cursor into the graph and right-click. A pop-up menu will display and
show each individual component. To temporarily disable individual components,
click on the checkmark beside the corresponding items. The user will then notice

that those items will disappear out of the graph. By default, all of the components
are initially turned on.

7.10 Slug Size Tab

The Slug Size tab shows an individual representation of the fluid level, per run, in
feet, barrels and gallons. By clicking on each individual cycle, the user will notice
that the Fluid Level (Before Valve Open) section will change to reflect the
information for the selected cycle (see Figure 7—10).
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Figure 7-10 Slug Size Tab

7.11 Load Factor Tab

The Load Factor tab gives the user a view of the plots of the last ten load ratios at
the valve opening condition. This serves as an indicator of the well’s ability to lift
liquids. The load ratio calculation is represented as casing — tubing/casing — line.
Less than .5 or 50% is considered satisfactory. Greater than these numbers,
however, is considered unsatisfactory (see Figure 7-11).
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Figure 7-11 Load Factor Tabs

Trend Data

The user can also zoom in on individual points by placing the cursor within the
graph and dragging a square over the desired area. This will enable the user to
zoom in further to see the more specific data in regards to the selected area.

To zoom out of the view, the user can click the *-* sign on the individual top and

side navigational bars.
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