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1 Introduction

1.1 Purpose

This manual is intended to provide all of the information required tougeand operateThe PIT
Boss IPlunger Lift ControllerAs well, it coverdasic troubleshooting techniques and support
information.

1.2 Overview

ThePIT Boss Rlunger Lift Controller is a versatgas wellcontroller that can be used in a
number of differentconfigurations It can function as a simple intermitter with a plungr and
can optimize a well based gumessures oplunger arrival times In addition, the controller can
be accessed rentely using the provided Modbusompatible RS48%tnmunications port.

1.3 Assumptions
The following assumptions have been reaghen writing this manual:

1 The reader has some knawdge of the operation of a gas well.

1 A controller is available as a reference while reading this manual.

1
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2 Installation

2.1 Mounting

Each controller is supplied with a universal mounting bracket. bracket is designed to keep
the controller away from other surfaces so that the vent can be properly routed. As well, it
provides a number of different mounting configurations to meet any application.

Simply mount the bracket to the desired surface setjuasd then attach the controller to the
bracket. Studs have been ppeessed into the four corners to make attaching the controller
simple.

Figurel - Universal Mounting Bracket

2.1.1 Wall/Stud Mount

The universal mounting bracket includes nine holes that can be used for mounting to a wall or
stud. To mount to a vertical stud, simply use three of the vertically aligned holes. For mounting
to a horizontal stud, use one of the three horizontally aligjheles.

2.1.2 Pipe Mount

The long slots that run horizontally are intended for mounting to a vertical pipe, while the
vertical slots are intended for mounting to a horizorpgle. Use the appropriate sef slots to
secure the mounting bracket with-kblts/pipe clamps.

2
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2.1.3 Valve Mount

Wider, shorter slots are provided along the bend to allow the bracket to be secured to a
pneumatic valve. Simply remove 2 adjacent bolts from the top of the valve. Place the bracket
over the holes and push the bolts through theabiket and valve, fastening them again.

1.1 Gas Connections

Each solenoid has 3 different connections which must be connected properly in order for the
controller to operate the valve.

Figure2 - Valve Solenoid

2.1.4  Supply
Thesupplyside ¥ GKS a2t Sy2AR OFly 6S ARSYGAFASR oeé
body. A 90 degree elbow has been jmstalled to make it easier to terminate in the field.

Clean supply gasustbe supplied in order to operate the valve. The solenoid isydesi to
work up to 60 psi, but will operate at lower pressures.

Dual valve assemblies are constructed so that the supply ports of the two solenoids are facing
towards each other and are attached with a tee. Although two separate solenoids will perform
the same function, a single supply connection makes installztimpler.

3

v2.0.x 02/17/2016

0dKS



The PIT Boss Il/The PIT Boss lI-Phsdallation and Operations Manual

2.1.5 Valve

¢tKS @Itft@S AARS 2F GKS a2t Sy2AR OFly 0S ARSYUATASH
body. A 90 degree elbow has beenmstalled to make it easier to terminate in tfiield.

2.1.6 Vent

The vent faces towards the back of the enclosure and is threaded so that the appropriate fittings
can be attached. The vent should be routed according to the appropriate local regulations.

1.2 Grounding

The controller is designed so that the citdeoard is isolated from the enclosure and mounting
hardware. This allows stray voltages to be routed away from the electronics through a ground
point. If connected correctly, there is less chance of damage to the controller in the event of an
electricd disruption.

A ground lug is provided on the bottom left corner of the enclosure. It is designed to fit up to 4
AWG wire. The enclosure should be grounded according to the appropriate local regulations.

1.3 Electrical Connections

The following is an outline of the locations that devices can be wired to. All connected devices
must meet the entityparameters found in the ET2003:10120000 Control Drawing.

4
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Extreme Telematics Corp.
Model: ET-12001-1007-0001

Serial Number:

INTRINSICALLY SAFE: 216311
Exia, T3,-40°C s Ta<+70 °C, X
Class 1, Zone 0, Group IlIB

ASSOCIATED EQUIPMENT:
[Exia], T3, 40 °C < Ta £ +70 °C, X
Class 1, Zone 0, Group lIB

RATINGS:
Battery Power 6Vdc nom,
Solar Panel 8Vdc nom.

+ | BATTERY |

B lo
A2
com = WARNINGS: REFERENCE CONTROL DRAWING
ET-12001-1012-0000 FOR PROPER INSTALLATION.
USE ONLY INTRINISICALLY SAFE BATTERY PACK
ET-12001-1008-0001 OR ET-12001-1008-0002. DO
NOT REMOVE COVER UNLESS AREA KNOWN TO
BE SAFE.
PWR
sic |5
COM
PWR [
sic_|>
COM

Label P/N: ET-12001-1010-0101-REV3

Figure3 - PIT Boss Il Physical Connections

ThePIT Boss linodel is limited to a maximum of 2 solenoids and has support for a Plunger
Arrival Sensor (PAS), Line Pressure (LP), and M@dimsiunications (COM1).

5
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Extreme Telematics Corp.
Model: ET-12001-1007-0002

Serial Number:

INTRINSICALLY SAFE:

Class 1, Zone 0, Group lIB

ASSOCIATED EQUIPMENT:

Class 1, Zone 0, Group lIB

RATINGS:

Battery Power 6Vdc nom.
Solar Panel 8Vdc nom.

>
LNOD

BE SAFE.

Exia, T3,-40°CsTa<+70°C, X

[Exia], T3, -40 °C s Ta<+70 °C, X

216311
SOLAR
COoM

WARNINGS: REFERENCE CONTROL DRAWING
ET-12001-1012-0000 FOR PROPER INSTALLATION.
USE ONLY INTRINISICALLY SAFE BATTERY PACK
ET-12001-1008-0001 OR ET-12001-1008-0002. DO
NOT REMOVE COVER UNLESS AREA KNOWN TO

+ | BATTERY |

)
s
A
da/dd || ZWod

@
®
dl

@
@
Svd

Label P/N: ET-12001-1010-0102-REV3

Figure4 - PIT Boss Il Plus Physical Connections

ThePIT Boss Il Pllss all of the same features the PIT Boss Hut includes support for an
additional solenoid (AUTO CATCH), Casing Pressure or Differential P{€BDie) and
additional ModbusCommunicatio features (COM2).

The following table outlines all of the available connections for both models of controllers.

Tablel - Electrical Connections Summary

Location

Devices To Connect

Description

Solar

Solar Panel

Use onlya 1.1W ETC Solar Panel

6
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Location Devices To Connect Description

Battery 6V Battery Use onlya 6V intrinsically safe ET(
battery.

Sales Valve | Sales Valve Solenoid Use onlyan intrinsically safe ETC
approved solenoid.

Valve B Valve BSolenoid Use onlyan intrinsically safe ETC
approved solenoid.

Auto Catch Auto CatclSolenoid Use onlyan intrinsically safe ETC
approved solenoid.

PAS Plunger Arrival Sensor Connect signal and grourad a 2 or
3 wire plunger arrival sensor.

LP Line Pressur&witch/Sensor Connect a 2vire switch to
COMY/SIG or a 3 wire sensor to all
three connections to use line
pressure features.

CP/DP Casing Pressure/ Differential Connect a 2vire switch to

PressureSwitch/Sensor COM/SIG or a 3 wire sensor to all
three connections to use EITHER
casing pressure OR differential
pressure features.

COM 1 Differential RS485 device Modbusslave connection
Upgrade Port

COM 2 Differential RS485 device Modbus master connection

2.1.7 Solar Panel

The solar panel is optional, but will ensure that the battery is topped up and that operation of

the controller is not interrupted due to a low battery condition.

1. Install he solar panel in a location where it will face the sun throughout the day.

2. Connect a pair of wires to the terminals on the solar panel

7
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3. Connect the other end of the pair so that the mingstérminal on the solar panel is
connecteal to the SOLAR COM input on the controller. Likewise, the plus (+) terminal on
the solar panel must be connected to the SOLAR + input on the controller.

Figure5 - Solar Panel

Warning: Only ETC approved solar panels can be used with this controller. Panels that
operate at higher voltagesr current are unsafe and cannot be used. Please refer to section
8.2Replacement Partand Accessoriefor a full list of approved parts.

2.1.8 Battery

Each controller is shipped with the battery discootesl to save the life of the battery and
ensure that the product has enough energy to operate before requiring solar charge. Simply
plug the preinstalled battery connector into the spot marked BATTERY. The connector is not
field replaceable as it requs a special tool.

Warning: Only ETC approved batteries can be used with this controller. Protective
components must never be bypassed as it is unsafe to do so. Please refer to s@&#on
Replacement Partand Accessorie®or a full list of approved parts.

2.1.9 Solenoids
Each solenoid is supplied with a pnstalled connector. The connector is not field replaceable
as it requires a special tool.

Press each solenoid connector into one of Sales Valve, VabveABto Catch until yohearit
click. Every solenoid is the same, so it does not matter which one is plugged into a particular
socket.

8
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Warning: Only ETC approved solenoids can be used with this controller. Using any other
solenoid or extending the solenoid wires is unsafe. Pleasfer to section8.2 Replacement
Partsand Accessoriefor a full list of approved parts.

2.1.10 Plunger Arrival Sensor

The plunger arrival sensaonnectionhas an unregulated power output that will be related to
the battery voltage. As such, it cannot be used with any device thatresjekactly 5V. Itis
recommended that an ETG/clops“is used, but most 2 and 3 wire plunger arrival sensors are
supported.

&

®

Figure6 - ETQCyclopsM

If using a 3 wire plunger arrival sensor, connect powiginal and common to the appropriate
connections on the terminal block. If using a 2 wire sensor, the power connection is omitted.

2.1.11 Pressure Inputs
Depending on the model, the controller comes with either one (Line) or two (Line and Casing
/Differential) pressure inputs. These inputs are physically the same and support &ither

three wire devices. Two wire devices only use the COM and SIG inputs, while three wire devices

make use of the PWR output as well.

The PWR output will provide a regulate®/butput that is used to power the attached device.
This output is only turned on for a short duration vehhe sensor is being sampled, so
measuring the power is not possiblés well, the SIG input is expecting to see an input of 0.5
4.5 V, which isranslated to the appropriate value by the controller.

It is recommended that you only use pressure devices recommended by ETC to ensure the
proper operation.

9
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2.1.12 COM Ports
Each controller is equipped with at least one communications (COM) port. Both CGivaport
designedo communicate with Modbuslevices.

COM1 is disabled by default, but operates as a Mod&lage when enabled. When enabled, all
of the communication settings for this port are made visible and can be coefiday the

installer. In general, the communication settings must be configured to match the settings of
the Modbus Master. This will allow the master to poll the controller as a slave to retrieve
operational data. As well, the master may also write datthe controller to change settings or
G2 OKIy3aS GKS O2yiNRffSNRa adliasSo

COM2 functions as a Modbiaster and communicates with downstream devices. It can be
used to retrieve pressure or flow readings, communicate with Modbus enabledi@fwarrival
sensors, or pass data through to a downstream controller.

Please refer to your local regulations to determine if an intrinsic safety barrier is required. This
typically is the case if the communications modem is located in a less hazardaus ar

10
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3 Controller Overview

3.1 Start Up
On power up, the controller is initializéyy performing the following operations:

1 Set the outputs to a known state

9 Close all valves

1 Load all previously saved values

9 Turn on the display

1 Set the display to show the curreabntroller state.

Thecontrollerautomatically enters th&€lose statavhen powering up

4 User Interface

4.1 Display

AVacuum Fluorescent Display (VFpra/idedwhich consists of 2 lines x 16 characters. Each
character is a 5x7 dot matrix with a full undedibar. The display is used to show the current
state of the controller as well as a menu that allows for the controller settings to be modified.

Nt —

Figure7 - Screen Layout

4.1.1 Automatic Shut Off
To conservgower, the display will automatically go to sleep if a key press has not been
detected in the previous 30 seconds. This time can be modified by the user.

4.1.2 Automatic Log Out
The active user will be automatically logged out if a key press has not beeneatkiedhe
previous 10 minutes. This time can be modified by the user.

11
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4.2 Keypad

An integrated keypad is included which allaiws user to change settingsavigate through
statistics, and control the well. The following sections discuss the various keysdhat
available.

4.2.1 Numeric/ Navigation Keys
Thenumeric keys as well as the enter key are used to navigate through the menus and to enter
values.

Figure8 ¢ Numeric/Navigation Keys

4.2.1.1 Yes/No

Theyes/nokeys are used to answer yes or no to a given configuration question. As wekksthe
key is used to start editing a value. For example, if the user is currently idjlnst Settings
Menu and is viewing th€lose Timgoressingyeswill start editing theClose Time

4.2.1.2 Numeric Keys

While in a menygwhich is achieved by pressingenu), the numeric keys are used to select the
sub menu to enter As well, the numeric keys are used to enter values for timers and other
numeric settings.If the user starts editingby pressind) a numeric value, the value will be
blanked and the new value can be entered. Be aware that all blank spaces must be filled in.
This means that any leading zeros must be entered.

4.2.1.3 Enter

Theenterkey isusedto movedownward throughthe menus. If the user is viewing a timer in
the Adjust Settings menu, pressiagterwill advance them to the next timer. If the desired
setting is passed, renter the menu and pressnter multiple times until the desired setting is
displayed.

4.2.2 Hot Keys
The hot kegare provided to take the user to special menus aryide instant action.

12
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| [ Jj

Figure9 - Hot Keys

4.2.2.1 Close
Pressinglosewill send the controller to the close state, closing all valves.

4.2.2.2 Open

Pressingpenwill send the controller to the open portion of the cycle. The action that is taken
depends on the number of valves configured, how they are set to operate, and if there are any
special checks requireduch as casing and/on& pressure The normal mode of operation is to
go toWait Arriva) which openghe Saled/alve and waits for a plunger arrival to occur.

4.2.2.3 Status
Thestatuskey sends the display back to the main status screen. This shows the current
controller state as well as the time remaining in therrent state.

4.2.2.4 History

Thehistorykey provides access to the history menu. This contains information about the
number and type of cycleproduction information and plunger statistic8élore detail can be
found in5.2.9History Menu

4.2.2.5 Menu

Themenukey provides access to the settings menu. This menu is the main area to setup all
controller parameters. It has been broken up into a number ofregus that are indexed with
a single digit number.

f—'u
1. Adjust Settings
2.5et DateiTime
3. Alarms
4. Install Setup
5. Device Sstup
&, Qutputs
7. System
8. Modbus

0. Hold Valves
—

Figurel0- Settings Mem

More detail can be found i6.3Main Menu (Menu Button)

4.3 Status Screens
A menu is provided that allows the user to view current controller information

13
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Scrolling dowr{pressing enterjrom the status screen that appears on startup will take you
throughthe available status screengnformation such as the cycle type, start time, and the
current date/time are displayed here.

4.3.1 Current State Screen
This screen is shown by default when the coénois powered up. It shows treairrent part of

-
Current State
Time Remaining

|

—ee
Current Cyde
Cyde Duration

B

-y
Cyde Type
Start Time

H

Current Date
Current Time

H

Battery Status

|

Solar Status

|

Valve Status

|

DeviceStatus

H

Software Version

Serial Mumber

Figurell- Status Screens

the cycle that the controller is ianda timer that indicates when the state will change.

4.3.2 Cycle Information Screen
This screen shows the information for the last cycle. This includes the type of cydi@agOk,
I NNA QI £ SGOX0

¢ NRA LIZ

4.3.3 Current Date/Time Screen

b2y

a

gStf

a

iKS

GAYS

This screen simply shows the current date and time. If this information is incorrect, the user
maychange the date and time in tH2ate/Timemenu. The date and time is reset back to

January 1, 2000 when the battery is disconnected.

4.3.4 Battery Status Screen

This screen shows the current battery voltagealso shows an indicator representing the

current level of the httery in the top right corner. If the battery is currently being charged, a
lightning bolt symbol will be displayed.

14

v2.0.x 02/17/2016

uKl



The PIT Boss Il/The PIT Boss lI-Phsdallation and Operations Manual

4.3.5 Solar Status Screen
The current solar voltage is displayed. Although voltage may be present, the battery will not be
charged under théollowing conditions:

0 The solar voltage is below the battery voltage
0 The battery is full

4.3.6 Valve Status Screen(s)
Each enabled valve is shown on these screens. The screen shows whether the valve is currently
open or closed.

4.3.7 Device Status Screen(s)

There areseveral device screens, one for each input device. Each screen will show the name of
the device and its current reading. Please be aware that this may not be updated as soon as a
change is made. Enabling some devices may not take effect until theywatstarts. This can

be achieved by pressing open or repowering the controlleformation for each device is only
shown if that device has been enabled.

4.3.8 Version/Serial Number

This screen shows controller information. The top line shows the firmwensgonrunning on
the controller. The bottom line shows the serial numioéthe controller. This information is
required to enable product features to obtain support

15
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5 Controller Operation
The controllerconfiguration can be accessed in two different ways:

9 Through the menu using the display and keypad
1 Using Modbusver the RS485 communications port.

When the controller starts up, all valves are closed and the controller is put into the Close state.
The close timer starts decrementing. Once this timer has expired, the controller decides what
action to take based on the controller configuration.

5.1 Battery Monitor
The controller samples the battery every 10 minutes, monitoring the voltage in order to prevent
unpredictable valve operation. The battery voltage is reported as one of the following:

w Normal: The controller behaves normally. If 6 succedsatkery samples are below 5.5
V, the controller closes all valves and enters the Low state. A low battery alarm condition is
recorded, which is reported in the history.

w Low: If 6 successive samples are above/gthe controller enters the Normal &
When entering the Normal state, the controller will restart to the Close state for a duration
specified by the Close Tinparameter.

During power on or reset, and before any valves are opened, the battery voltage is sampled.
The Nomal or Low state is entered based upon this sample.

5.1.1 Low Battery

The controller is designed to handle a number of failure conditions, most of which have already
been discussed. If the controller senses that the battery is low, it will take action toeetesur

the valve(s) are left in a known state. When a low battery condition has occurred, the controller
will actuate the valve(s) amgb intothe Stoppedstate. The controller will remain in this state

until the battery has recovered or an operator hatervened.

The state that the valve is placed in when a low battery condition occurs is based on the Low
Battery Fail Mode parameter that is found in the Alammenu.

5.2 Controller Configurations

The following sections describe the variauays that the controller can be configure@he
configurationmay be changed by modifying the parameters that are available through the user
interface screens outlinetth the preceding sections.
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5.2.1 Intermitting
The controller is designed tct as a welintermitter in the most basic configuratiorin this

case, a plunger is not present in the well.

Controller

> >

Valve A0

Sales line

Casing

Figurel2- Well Intermitting

In this configuration, Valve A is opened and closed based on a simple timer setu@lo3ésnd
Afterflow Times are used to determine when to open and close the w&heArrival Sensor
Device Typeust beDisabledfor the controler to act as a simple well intermitter.

At the start of the cycle, Valve Adesedand theCloseTimeis started. Whetthe CloseTime
expires the controller movet® Afterflow and theAfterflow Timeis started Once this timer
expires, the controller moves back @loseand the valve is closedestarting the cycle

Afterflow
Time
Start Afterflow Close

Close
Time

Figurel3- Basic Controller States
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5.2.2 Arrival Sensor Operation
The plunger lift controller idesigned to operate primarily in the followimpdunger lift
configuration

Lubricator

Arrival sensor

Controller

A [] :
Tubing Valve M0 Sales line

Casing

Figurel4 - Arrival SensoOperation

In this application, @lunger travels between the bottom of the well tubing and thebdricator.
The purpose of thelpnger is to lift fluids which accumulate at the bottom of tivell tubing.
The Ubricator acts as a trap for thdynger when it arrives at the surface and is fitted with an
Arrival Sensor TheArrival Sensoacts as a switch, closing its contacts as the plunger arrives.

When the valve is closed, théupger falls to the bottom of the @il tubing. After the expiry of
the Close TimgValve As opened, and the pressune the ga formation drives the lpnger and
any accumulated fluids to thtep of the well ubing. As the plunger arrives, the controller
transitions toAfterflow. On expiry of théfterflow Time Valve A is closed and the cycle
repeats.
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Start | Wait Arrival Plunger Arrives Afterflow

Afterflow
Time

Close
Time

Figurel5 - Controller Operation with Arrival Sensor

5.2.2.1 Non-Arrival

If the plunger fails to arrive within thé/ait ArrivalTime anon-arrival cycle igecorded In this
casethe controller returns to the Close portion of the cycikippingAfterflow. After a pre
determined number oNontArrivals the controller will move into 8ackup Close state, which
will close the well for an extended period of tidefined byBackup Close Time

Wait Arrival Too Many
Time Non Arrivals
Wait Arrival Backup
Close
Close
Time
Close

Figurel6- Non-Arrival

5.2.2.2 Backup Close

If the number of consecutive noearrivals reaches thilon-Arrival Countthe controllerwill
move into Backup Closand theBackup Close Tinvéll be started. The Backup Close Tisan
extended period of close time thatised to create additional buidp prior to goening the
well. If the plunger continues tot arrivewithin the Wait Arrival Time, the BackupQose will
be executed each cychnd a Backup Failill be declared Once théBackup Fail Courd
reached, the controller will shut in the welldvance to the Stopped statend wait for operator
intervention.
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Too Many
Non-Arrival Backups
Wait Arrival I Stopped

Backup

Close

Time

Backup
Close

Figurel? - Backup Close

5.2.2.3 Fast-Trip

If the plunger arrives within thE€astTrip Timea fasttrip, cycle is declared. Thisayoccur if
the plunger did not fall to the bottom of the well during the Close portion of the last eyade
the plunger returns to the surface drywhen adst tripoccurs, the controller proceeds to the
Afterflow portion of the cycle. After a predetermined number of fast trip occurrences, the
controller will move to the Stoppestate and waits for operator interventionto protect the
well.

Any arrivals in the first0 secondsof the Wait ArrivalTimeare ignored. This delay helps to

avoid a glitch from some arrival sensors that send out a signal when they are powered up. The
controller only powers on the arrivaknsor when expecting an arrival, which helps to reduce
power consumption.

. Too Many
Arrival Fast Trips
Wait Arrival N Stopped
Close
Time Afterflow
Time
Close Afterflow

Figurel8- Fast Trip

5.2.3 Line Pressure
The well may be equipped with a line pressavatch or gnsor. This device is configured to be
GANISRE ¢ KSYy (KS LikBxeedzigiB-deferyhingd knfeshald: f Sa
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Lubricator

Arrival sensor

Controller

A

Line Pressure
switch or sensor

Tubing Valve A0

Sales line

Casing

Figurel9- Using Line Pressure

The controller monitors the state of the switch just before ivait Arrivalportion of the cycle.
The cycle is delayed if the pressuréoig high. It is also monitored during thfterflow portion
of the cycle. The well is shint if the pressure isigh.

Wait Arrival Plunger Arrives AfterFlow

Afterflow Tim

Line or
Pressure Line ?:iessure Line $rgssure
Reset p rip
Close
Time
Close Close

Figure20- Line Pressure Cycle

5.2.4 Pressure Optimization (The PIT Boss Il Plus)
In addition to theline pressure switch/sensorhe well may be equipped with a casingegsure
switch/sensor and/oraflow differential pressure switch/sensor.
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Lubricator

Arrival sensor

Controller

A

Line Pressure
switch/sensor

Tubing OP"”‘!CS Valve fAO
ate Sales line

Casing Pressure
switch/sensor

Casing

Figure21- Pressure Based Optimization

The following table describes the different optimization schemes that are used depending on
the devices that are enabled.

Table2 - Pressure Optimization Modes

Line Casing | Flow DP| Optimization
Pressure| Pressure

disabled | disabled | disabled| none

disabled | disabled | switch 1

disabled | disabled | sensor | 2

disabled | switch disabled| 3

disabled | sensor disabled| 4

switch disabled | disabled| none

switch disabled | switch 1

switch disabled | sensor | 2

switch switch disabled| 3

switch sensor disabled| 4, 6

sensor disabled | disabled| none

sensor disabled | switch 1
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Line Casing | Flow DP| Optimization
Pressure| Pressure

sensor | disabled | sensor | 2,5

sensor | switch disabled| 3

Sensor | sensor disabled| 6, 7

1. Stay inAfterflow until the Afterflow Timeexpires AND: thilax Openlime expires or
the Flow DP switch trips.

2. Stay inAfterflow until the Afterflow Time expires and: théMax Operilime expires or the
Flow DP drops below an opgor-entered threshold.

3. Monitor the Casing Pressure switch after lBlselime expires. Stay shih while the
Casing Pressure switch is tripped.

4. Monitor the Casing Pressure sensor after @leselime expires. Stay shih while the
Casing Pressureliglow an operatoentered setpoint.

5. DuringWait Arriva) Afterflow: Calculate the Flow Ratesing a simplified orifice meter
formula. Stay iAfterflow until the Afterflow Time expires. Stay iAfterflow until the
Max Operilime expires or theFlow Ratedrops below an operateentered threshold.
Calculate and save daily production volumes based on the calculated flow rate.

6. DuringAfterflow: Monitor the Casing Pressutekeep the well flowing until the
Afterflow Timeexpires AND: th#Max OpenTimeexpires or the Casing Pressusdis
below a set point (Absolute) or the rate of fall drops below a set point and a timer
expires (Rate Drop)See diagram belowOther algorithms are also available to monitor
Casing Pressure in the Afterflow portion of theleyc

7. During Close: After th€loseor BackupCloselime expires, monitor the Casing/Line
differential pressure. Start a new cycle when the Casing/Line pressure difference
exceedsan operatorentered threshold.

! Do not monitor Casing and Line pressure sensors withiithigal Guardime of plunger
arrival.
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The following diagram illustrates the controlleehaviourwhen using various extended flow
devices.

Wait Arrival | Plunger Arrives

Afterflow

Low Flow Differential Pressure ~
Time

Casing Pr?erssure Trip
Low Flow Rate
Max Ogén Time

High LingrPressure

Extended
Afterflow

Figure22 - ExtendedAfterflow Optimization

Please note that if an Extended Afterflow device tripsmyithe Afterflow portion of the cycle,

the Afterflow will be completed before terminating the flow and going back to Close. To specify
a period of time where Extended Afterflow devices are allowed to settle out, configure the
Arrival Guard Time.

5.2.4.1 CasingPressure

Casing Fessure can be used a3 own or in combination with Liner€ssure. This section
discuseshow Casing Pressui@n beused on its own. Some of tlogtimization schemes
behavethe same whenihe Pressure is turnedn, while others will cause the controller to
switch to using Casing Line Differentiedé$sure The following controller aains will only take
place if a Casing®ssure device has been enabled.

5.2.4.1.1 Close

The CasingrBssure is nomonitored until the encbf the Qose portion of the cycle. Once the
Close Timer Backup Close Tinmas expired, the well will be held clakantil the Casing
Pressure device has been reset.

Wait Arrival \ Plunger Arrives

Afterflow
Time

Casing
Pressure
Reset

Close
Time

Figure23 - Casing Pressure Close Cycle
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If a switchis usedit must be in the reset position and must stay there for at least@hese
Casing Pressure Stable TinletheCasing PressuieviceTypeis configured as sensor then
the sensor value must exceed tldoseCasing PressuiReset Poinand stay there for at least
the CloseCasing Pressure Stable Time

Casing Pressure

Close Casing Pressure
Reset point

«——\Wait Arrival——» = Afterflow»<Extended Afterflow—»<«——Close —»

\

Figure24 - CloseCasing Pressurgeset Point

5.2.4.1.2 Afterflow/ Extended Afterflow

Wait Arrival \ Plunger Arrives

Afterflow
Time

Casing
Pressure
Reset Casing
Pressure

Trip

Extended
Afterflow

Figure25 - Afterflow/ExtendedAfterflow Casing Pressure

During theAfterflow portion of the cycle, the Casing Pressure is monitored oneadifferent
waysif the Casing Pressui®evice Typhas been configured assensor If the Casing Pressure
trips during Afterflow, the well is closed as soon as thiterflow Timeexpires. If the Casing
Pressure has not tripped by the end of th&erflow Time then the Casing Pressure will
continue to be monitored during the Extend@édterflow portion of the cycle. A trip during the
ExtendedAfterflow portion of the cycle will cause the well to be closed once the applicable
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Stable Timénas been met. The following sections describe the different Casing Pressure
monitors that can be configuck

5.2.4.1.2.1 Absolute

This method simply looks for a drop in tBasingPressure. Once th€asingPressure drops
below theAfterflow Casing Pressurkip Pointand stays there for at least the time defined by
the Afterflow Casing Pressure Stable Tjrtiee well will be shut in.

Casing Pressure

Afterflow Casing
Pressure Trip Point

Extended
Afterflow

—»+——Close——>

«—\Wait Arrival———»<Afterflow»<—

\

Figure26 - Casing Pressure Absolutedthod
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5.2.4.2 CasingLine Differential Pressure

If aCasing Pressure Sensor and a Line Pressure Sensor are both enabled, Casing Line Differential
Pressurewill be usedo determine when the controller can move fro@lose to Open. The

difference will be taken between these two values and then compared t&€thseCasing Line
Differential Pressure Reset Poirdnce the differential exceeds the reset point and/stabove

it for at least theCloseCasing Line Differential Pressure Stable Tiheewell will open. Please

note that casing pressure alone is used when determining when to go from open to close.

Casing Pressure

Close Casing/Line DP
Trip point

Line Pressure v

e———\Wait Arrival——»Afterflow»<Extended Afterflow—»«———Close———»

\

Figure27 - Close Casinbine Differential Trip

5.2.4.3 Flow Differential Pressure

FlowDifferential PressureDevice Typean be configured as either a switch or sensor. When it is
configured as a switch, it will automagity drop out of KtendedAfterflow when the switch

trips. A trip indicates that the differential is below a trip point set externally. The differésitial
proportional to the flow. A drop in flow is represented as a drop in differential. As the well
begins to water in, the differential will decrease.

Whenthe FlowDifferential PressureDevice Typ& enabkd assensor the controller will behave

in the samemanner. The difference is that thkdow Differential Pressure Trip Poantd Flow
Differential Pressure Reset Pomiustbe configuredo tell the controller when to shut in the

well. If a Line Pressure sensor is used in conjunction with a Flow Differential Pressure Sensor,
then a flow rate can be estimated. Please refer to the Flow &atgon below.

5.2.4.4 Flow Rate

When the Flow Ratis availableAfterflow Timeof the controller is optimizedThe well is shut
in when the Flow Rate drops below tRéow Rate Trip Poirind remains there for at least the
Fbw Rate Stable Time
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The Flow Ratealue is also used to provide an estimated daily production. The flow is summed
over time and the resultant production numbers are shown in the daily logs, whitlve
viewed bypressing the History hot keand selectingthe daily or total production menu

The flow rate can be calculated if a Line Pressure sensor and a Flow Differential Piessare
are used. This method will require a set of orifice plate paramétebe. A Meter Factor is
derived from a look up table using tihdeter Run Sizand Orifice Plate SizeTheGas
Temperatureand Gas Specific Gravitgre entered by the installer and are NOT updated real
time. This calculation will provide an estimated flow that can be used for optimizafilease
note that the production values that are derived from the calculation are not suitable for
custody trarsfer.

5.2.5 Timer Based Optimization

TimerBasedOptimizationallows the well to be optimized based on the arrival time of the
plunger, which islerived from theplunger velocity. Thaveragé plunger arrival time is
compared toa TargetRiselime and adjustments are made tbe flow time or shut in time of
the wellin order to optimize the performancef the well The objective of this optimization is
to cause the plunger to arrive at tHeargetRiseTime

Adjustments are made directly to théfterflow Timeand/or the Close Time Each of theetimes
are bounded by a minimum and maximum time to prevent the timers from going to zero or
escalating beyond reasobke limits.

5.2.5.1 Optimization Modes
There are 3 different time optimizatiomodesin the PIT Boss.lIEach mode specifies whether
the Afterflow Time Close Timeor both times are manipulated.

5.25.1.1 Gas

This optimization mode will manipulate tidterflow Timeonly. If the plungerarrivestoo soon
(fast), the Afterflow Timeis increased, allowing more productiand additionalfluidsto
accumulate. If the plunger arrivéso late (slow) the Afterflow timeis decreased, causing the
plunger to make more frequent trips to remo¥leidsfrom the well.

5.2.5.1.2 OQil

This optimization mode will manipulate tli&ose Timenly. If the plungerarrivestoo soon
(fast), the CloseTimeis increasedreducing production while allowingdditionalfluidsto
accumulate. If the plungexrrivestoo late (slow) the Closdtime is decreased, causing the
plunger to make more frequent trips to remofleidsfrom the well.

2The PIT Boss controller calculates a weighted average that consists of the last 3 arrival times
(with the most recent time given double the weight) to obtain the arrival time used for
optimization.
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5.2.5.1.3 Oil Then Gas

This optimization mode will manipulate tii&ose Timérst. Oncehere is no more roomdr the
Close Timé&o adjust (i.e. We have reached tMinimum Close Timer Maximum Close Timge
then the Afterflow Times adjusted.

5.2.5.2 Optimization Adjustment Type

The aggressiveness of the adjustments is controlled bygitémization Adjustment TypeThis
setting directly controls the magnitude of the adjustments that are magach adjustment type
is described below.

5.2.5.2.1 Escalate
Escalateconfigures the adjustment so tha proportional to the amount oéfterflow Time The
larger theAfterflow Time is the larger the adjustmentdhat are made

52522 11
For everyone minute the averagarrival ime is faster/slower than th&arget Timethe
controller add/subtracts one minute of Afterflow/ QoseTime.

5.25.2.3 21
For everyone minute the average arrival time is faster/slower than th@rget Timethe
controller addy/subtractstwo minutes ofAfterflow/CloseTime.

52524 31
For everyone minute the averagarrival time is faster/slower than th€arget Timethe
controller add/subtracts three minutes ofAfterflow/CloseTime.

5.2.5.3 Backup to Afterflow

The Backup to Afterflodieature allows the Installer to specify how a Backup event impacts the
Afterflow Timewhen using time optimization. On a backup, igerflow Timecan be left at its
current value, reduced to th®linimum Afterflow Timeor reduced by a percentage of the
difference between théifterflow Timeand theMinimum Afterflow Time

5.2.5.3.1 Min Afterflow
TheAfterflow Times set to theMinimum Afterflow Time

5.2.5.3.2 25%
TheAfterflow Times reduced by 25% of the difference between thiterflow Timeand the
Minimum Afterflow Time

5.2.5.3.3 50%
TheAfterflow Timeis reduced by 50% of the difference between #igerflow Timeand the
Minimum Afterflow Time
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5.2.5.3.4 75%
TheAfterflow Timeis reduced by 75% of the difference between figerflow Timeand the
Minimum Afterflow Time

5.2.5.3.5 No Change
TheAfterflow Timeis not adjusted.

5.2.6 Dual Valve
The well may also be equipgevith a second valve (Valvé. BThis valve may be installed in one
of 3 configurations.These configurations are illustrated and described below.

5.2.6.1 Top Valve

Valve B
Lubricator []

A

catcher

Controller

Iy >>[']< >

Tubing Valve O

Sales line

Casing

Figure28- Top Valve Well Configuration

Valve Bnust be set tdine: open An order to operate the controller in a Top Valve
configuration.

During theWait Arrivalportion of the cycleyYalve Bs open and/alve As closed. The location
of Valve Bs such that the lungerwill be driven fully into thedbricator upon arrival without
requiring excessive (i.e. suiptimal) velocity. A short timgAfterflow DelayTime after the
plunger arrivalValve Ais opened and/alve Bs closed. The location bRalve Acauses the
Plunger to be held within the Lubricator while gas is flowing with sufficient pressure. In this
configuration, the well may be equipped with auto catchwhich is driven from th&/alve Byas
supply line.
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A\:\r/iigl' AfterFlow:
Valve B Plunger Arrives Valve A
open
open

Close Afterflow

Time Time
Close <

Figure29- Top Valve Operation

5.2.6.2 Flow Tee

Lubricator

catcher
<
= '%

Avrrival sensor

Controller

gy a ]
L

Tubing Valve Mo Valve B0

Sales line

Casing

Figure30- Flow Tee Well Configuration

TheTopValve configuration has the disadvantage of requiring that a valve gas control line be
installed between the separator shack and wedhd. To avoid this, a Flow Tee configiomis
often used. Operation is the same as for apvalve except that, in thafterflow portion of

the cycle, both valves are left open.

To achieve this configuratioWalve Bnust be set tdine: open A&B
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Wait
Arrival:
Valve B

open

AfterFlow:

Valves A and

Plunger Arrives

B open

Close Afterflow
Time Time

Close

5.2.6.3 Tank Valve

If Valve Hs connected to a TankalveAis opened at tke start of theWait Arrivalportion of the
cycle. If the plunger does natrive within theTank Delay Timehen the valves are toggled (i.e.
simultaneously opeWalve Band close/alve A. When the plunger arrives, the valwsgl be
togged again. The purpose of tharik is to assist in plunger lift by exerting less back pressure

Figure31- Flow Tee Operation

Valve iBo
Lubricator [

A
catcher

Tank

Controller

T Vi I[ ]r'A
Tubing aueme Sales line

Casing

Figure32 - Tank Valve Well Configuration

on the welltubing than that exerted from theades ine.

To achieve this configuratioWalve Bnust be set tdank.
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Wait Arrival:
Wait Arrival: T - Valve A
ank Delay Time
Valve A open y closed,
Valve B ope
Close Plunger
Time Arrives
AfterFlow:
Close Afterflow Time Valve A
open

5.2.7 Auto Catch (The PIT Boss Il Plus)

ThePIT Boss Rlushas the ability to run a pneumatic Au@atch By default, the Aut@atch is
not used and a pulse will not be delreel. If you wish to use the Autgatch, it must first be
enabled.

5.2.7.1 Auto Catch Modes of Operation
The AutoCatch can be enabled to perform two different ways.

5.2.7.1.1 On Wait Arrival
The Aito Catch will be engaged as soon as thait Arrival Times started.

5.2.7.1.2 On Arrival
The AutoCatch will be engaged as soon as the plunger arrival has been detected.

5.2.7.2 Catch Hold Time

TheCatch Hold Timparameter tells the controller how long to hold the plunger at surface after
the sales line has been closed. Tdda be disabled by setting this parameter to zero. If the
value of this timer is nozero, then a timer is started as soon as the sales line is closed. Once
the timer expires, théduto Catchwill be released, allowing the plunger tdifa

5.2.8 Low Battery

The controller is designed to handle a number of failure conditions, most of which have already
been discussed. If the controller senses that the battery is low, it will take action to ensure that
the valve(s) are lefn a known state. When a low battery condition has occurred, the controller
will actuate the valve(s) and then go into a Stopped state. The controller will remain in this state
until the battery has recovered or an operator has intervened.

The state thathe valve is placed in when a low battergnditionoccurs is based on tHeow
Battery Fail Mod@arameter that is found in the Alarnmsenu.
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2 Menu Reference
2.1 Hot Key Menus

The following menus are available to the operator without loggingsimply press the
corresponding hot key to access the menus.

5.2.9 History Menu

5.2.9.1.1 Daily Production

The controller maintainsrpductionstatisticswhich are written to persistent memory when the
current time-of-day passes thBay Stariparameter. Aotal of 8 daily production logs can be

stored. This consists of the current day, plus the previous 7 days. When the day crosses over, a
new day starts, all days are shifted by one location, and the oldest day is removed. The
following information is @ailable in the Daily Productianenu:

Table3 ¢ Daily Production Screens

Screen Description

Date and Total | Shows the date for the given history record as well as the total nun
Cycles of cycles thabccurred during that day.

Volume This shows the total volume for the given day. This is represented
e*m?®. This screen is only available when flow is being measured.

Open/Close Displays the total time that the well has been opemdhe total time
Time the well has been closed for the day.

Cycle Counts | There are a number of screens that are used to display all of the cy
types for the current day.

End of Log This screen is a read only screen that signifies titead the log.

Reset Time This indicates the last time that the log was reset.

Reset Log This resets the Daily Production History.

Day Start This defines the gas day cut off. When the controller passes this ti
each day, the history for the curredty will stop and a new day will
start.

5.2.9.1.2 Cycle Log
One cycle logntry is a history of a given cycle that the plunger went through. A cycle log entry
is written at the end of a cycle, which is defined as the point when the controlishés the
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Close TimeTherefore, the controller will write the first cycle log entry after the controller starts
and the initialClose Timexpires. Each log entry is stored in persistent memory so that it is
maintained through any power disruptions. A maximum of 25 log entries will be saved. Once
this limit is reached, new entries are written over top of the oldest entry.

The following iformation is saved in the cycle log:

Table4 - Cycle Log Screens

Screen Description

Cyclesin Log | This indicates the number of cycles that exist in the log.

Cycle Type and| This screen shows the type of cycle tbaturred as well as the date
Start Time and time that the cycle started.

The cycle type will be one of:
o Normal
o Fasttrip
o NonArrival
0 Max Open
0 Line Pressure Shin
o Low Battery Shutdown
o Operator Change

o StartUp

Rise Duration | This value shows the time that it took tipbunger to come to surface
once the well was opened. This screen is not displayed if the arriv
sensor has been disabled.

Afterflow This is the totaAfterflow Timefor this cycle. It is the total gtfterflow
Duration and Exterded Afterflow Time

Close Duration | This is the amount cZlose Timéor the given cycle. It may be longer
than the specifiecClose Timé the well is held in close by devices su
as line pressure or casing pressure.

Minimum This is the value of casing pressure that caused the well to go frorm
Afterflow open to close. This screen is only displayed if Pressure Based
35
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Casing Pressure Optimization is being used and the Casing Pressure device is
configuredas a sensor.

Avg Vel This is the Average Velocity of the Plunger during the rise cycle

Srf Vel This is the Surface Velocity of the Plunger as captured by the Plun
Velocity Sensor if enabled.

End of Log This screen is a read only screen thighifies the end of the log.
Reset Time This indicates the last time that the log was reset.
Reset Log This resets the Cycle Log.

5.2.9.1.3 Total Production

The Total ProductioHlistory provides a summary of the total production of the well. The total
production is saved to persistent memory at the end of each cycle and is restored when the
controller restarts after a power loss.

The following screens are available in the T&taduction History:

Table5 ¢ Total Production Screens

Screen Description

Volume This shows the total volume produced. This is representednas e
Open/Close Displays the total time that the well has been open and theltbiae
Time the well has been.

Cycle Counts | There are a number of screens that are used to display all of the cy

types.
Reset Time This indicates the last time that the log was reset.
Reset Log This resets the Total Production History.

5.2.9.1.4 Plunger Statistics
The Plunger Statistitog shows a number of key pieces of information about the plunger. This
can be used to determine plunger wear and help the user to schedule maintenance.

The items available in this log are:
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Table6 ¢ Plunger Statistics Log

Screen Description

Distance Indicates the distance in km that the plunger has travelled.
Travelled

Arrivals Displays the number of plunger arrivals since the last reset.
Reset Log This resets the Plunger Statistics back to O.

5.3 Main Menu (Menu Button)

By pressing menu on the keypad, the user will see a list of available menu items, which will
automatically scroll. Each item is prefaced with a number. Press the number for theddesire
menu. Once a menu has been selected, pressirigrwill scroll down hrough the available
settings.

Please note that some menu items do not appear by default. Some are dependent on an
operator/installer being logged in. Other menu items will not egpunless a particular feature
has been enabledThe default login is 060000, but can be changed in the System Menu.

5.3.1 Adjust Settings Menu (Menu 1)

The Adjust Settings menu contains a list of timers and basic settings that control how long the
well is goen/closed, what constitutes a fast trip, and how long the controller waits for an arrival.
The following is a list of the settings that are available in this menu:

Table7 - Adjust Settings Menu Screens

Screen Description Default
Value

Fast Trip Time | This time is used to indicate that thelymger did not 0h01m22s
likely fallto the bottom of the well, is hanging up on
wax/hydrates, or that insufficient fluid is being broug}
up. The default value is based on a 73fmimute

travel speed.

The well will be shuin if a set number of consecutive
fast trips have occurred

Not used if thePlungerArrival Sensois disabled.
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Screen

Description

Default
Value

Target Rise
Time

This is the time that the plunger is expectedarrive
after the well has been opened. It is only used when
running Timer Based Optimizatioithe controller will
increase or decrease th&fterflow Timeor Close Time
in orderto try and cause the plunger to arrive at the
Target Rise Time

Not used if thePlungerArrival Sensoor Timer Based
Optimizationis disabled.

0h04m4ls

Wait Arrival
Time

This time indicates the maximum amount of time tha
the controller should wait for the plunger to arrive. |If
the plunger does not arrive, the controller will go to
either Close, Backup Close, or shut in the well. The
action taken depends on the numbef nonarrivals or
backups that have previously occurrecheTintent is to
allow extra pressure to build in order to lift the plunge
on the next cycle.

TheWait ArrivalTimemay not be set to zero.

Not used if thePlungerArrival Sensoor Timer Based
Optimizationis disabled.

0h14mO03s

Afterflow Time

TheAfterflow Timedefines the amount of flow time
after the plunger arrives. Thgortion of the gcle is
terminated whenAfterflow Timeexpires.

2 KSy & SfteSy RE#Eces are enabled, the
controller will advance t&xtendedAfterflow instead
of Close if none of the devices have already tripped.

1h00OmO00s

3¢ KS 69 KAfieftyRBEIR RSHA OSa | NBY
- Casing Pressuf@witch/Sensor

- Flow Differential Pressur@witch Sensor

- Flow Switch/Sensor/Virtual
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Screen Description Default
Value
Max Open This is the maximum time that a valve will remain op{ 999h59m59s
Time in a given cycle. If nerero, must be greater than the
Wait Arrivaltime.
Not used if set to zero or if thelungerArrival Sensois
disabledor extended flow devices are not enabled
Close Time This determines the normal duration of the Close 0h21m52s
portion of the cycle.
Backup Close | Thisis an Extended period of close time that is used | Oh54m41s
Time create an additional buildip prior to openng the well.
TheBackup Close Tinvéll only run after the set
amount of nonarrivals.
Not used if thePlungerArrivalis disabled.
Fast Trip Count The controller will shut in the well aftér CI & G ¢ | 3
Countconsecutive fast trips.
Not used if this parameter is set to zero, thast Trip
Timeis set to 0 or if thd’lungerArrival Sensois
disabled.
Non-Arrival The controller will movél 2 . | O1 dzLJ / € 2 {3
Count Arrival Cound consecutive plunger nearrivals.
Not used if set to zero or if thelungerArrival Sensois
disabled.
Backup Fail ' FTGSNI KS a.¢élof@dnsetitive badkips if 3
Count reached, the well will be shut in.
Not used if set to zero or if thelungerArrival Sensois
disabled.
Display Level | Sets the screen brightness. Can be used to save po 50%

or adapt to different lighting conditions.
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Screen Description Default
Value

Tank Delay WhenValve Bsconfigured as a Tank Valve, this time| OhOOmO0%
Time RStle&a GKS 2LSyAy3a 27F =+|
Ol LJ¥ 2 NJtoigo diawrt the deiwline prior to
opening to tank.It must be less than th@/ait Arrival
Time

Not used if set to zeror if Valve Bs disabled.

Afterflow Delay| This timer delays the opening of the Salizdve after | 0h01mOO0s
Time the plunger arrives to ensure that the plunger is fully
the lubricator and to allow fluids to flush through the
system.

Notused unless ValvelBa & SG | a af Ay
2LSYy !'g.¢ FyR (Kara GAYS

Auto Catch This timer allows the installer to specify a set amoun{ disabled
Hold Time time to hold the plunger in the Auto Catomce the
well is closed. When this timer expires, therger will
be released.

This timer is only used if the Auto catichs been
enabled and the value is nezero.

This feature is only supported on The PIT Boss Il Ply

Arrival Guard | This specifies waiting period after the arrival of the | 0hOOm05
Time plunger before we attach the pressure devices to
ensure that their readings have stabilized.

5.3.2 Set Date/Time Menu (Menu 2)
This menu allows the date and time to be configured. Theassa screen that allows daylight
savings time to be enabled. The following is list of all of the available screens:

Table8 - Date/TimeMenu Screens

Screen Description Default

Date Allows the user to set theurrent date. Jan 1, 2000
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Screen Description Default

Day Confirm This confirms the current day of the week when the | N/A
date is set.

Time Allows the user to set the current time. Please note | 00:00
that this is in 24 hr time (i.e. 1:00 pm is entered as
13:00)

DST Enable If enabled, the controller will automatically adjust 2 | disabled
times a year for daylight savings. The PIT Boss |l D{
follows the post 2007 North American standard. The

options are:
1. disabled
2. enabled

5.3.3 Alarms Menu (Menu 3)

The alarms menallows parameters such as the number of Fast Trips orMNawmals that can

occur before the controller shuts the well in. There are also settings that determine if the well is
shut in or opened when an alarm condition occurs.

Table9 - AlarmsMenu Screens

Screen Description Default

Fast Trip Count The number of Fast Trips that occurred since the las| 0
alarm reset. This screen will not be displayed if therg
have been no fast trips.

Non-Arrival The number of No##rrivals that occurred since the lag 0
Count alarm reset. This screen will not be displayed if therg
have been no nowrrivals.

Controller The number of controller resets that have occurred | 0

Reset since the last alarm reset.

Reset Time The time of the last alarm reset N/A

Reset Alarms | Reset all current alarm counts. N/A
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5.3.4 Install Setup Menu (Menu 4)

The Install Setup Menu contains all of the settings that should be configureaéw aontroller
install. All of the screens from the Adjust Settings Menu (Menu 1) and the Device Setup Menu
(Menu 5) are available in this menu. This provides a convenient way of setting up the controller
in a single pass.

Tablel0- Install Setup Menu Screens

Screen Description Default
Value

New InstafP This allows the installer to reset the controller back t¢ N/A
factory defaults and start from scratch. All statistics,
logs, and alarms are cleared.

Stop This allows the user to stop the controller and hold it| N/A
Controllef a known state while the controller is setup. This
provides access to a number of screens that would 1
normally be available.

Stop Time This is the time that the controller will be held in a 20mO00s
stopped state. When this timer expires, the controllg
will resume normal operation.

Plunger Depth | The depth that the plunger will have to fall once the | 1000 m
well is closed.This is used to calculate tfi@rget Rise

Time
Optimization This is the type of optimization scheme that the manual
Mode controller will use:

1. manualg No optimization is performed (i.e.
entered times araot modified)

2. gasc Change théifterflow Timeonly
3. oil ¢ Change theClose Timenly

4. oil then gag; Change theClose Timgthen
change theAfterflow Time

5. pressureg UseLine Pressure, Casing Pressur
Differential Pressure or Flow to optimize the
well.
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Screen Description Default
Value
Plunger Type | Specifies the plunger that is installed in the well. conventional

1. conventional
2. freecycle

3. pacemaker

Optimization | The aggressiveness of the timer optimization modes| 1:1
Adjustment

Type 1. escalateg The amount of the adjustments is

proportional to the amount ofAfterflow Time
The larger thefterflow Time the larger the
adjustments.

2. 1:1¢For every miute the averagetarrival
time is faster/slower than th&arget Timethe
controller will add/subtract 1 minute of
Afterflow/Close Time

3. 2:1¢ For every minute the averaged arrival
time is faster/slower than th&arget Timethe
controller will add/subtrat2 minutes of
Afterflow/Close Time

4. 3:1¢ For every minute the averaged arrival
time is faster/slower than th&arget Timethe
controller will add/subtract 3 minutes of
Afterflow/Close Time

4The PIT Boss controller calculates a weighted average that consists of the last 3 arrival times
(with the most recent time given double the weight) to obtain the ativme used for
optimization.
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Screen

Description

Default
Value

PlungerArrival
Sensor

Specifies the type of arrival sensor that is connected
the controller.PAS means a conventionah@e
Plunger Arrival Sensor, Velocity means a Plunger
Velocity Sensor

2. PAS

3. Velocity

PAS

FTrp Source

Fast Trip Source. This option allows selections betws
using the Average Velocity or the Surface Velocity w|
detecting a fast trip. See Fast Trip Time screen for a
description fast trip.

1. Avg Vel

2. Srf Vel

Avg Vel

Optimize Src

Input source for optimization. This option allows
selections between using th&verage Velocity or the
Surface Velocity as the input to the optimization
algorithm.

1. Avg Vel

2. Srf Vel

Avg Vel

Sensor Delay
Time

The delay time to wait after the well opens (Wait
Arrival) to start accepting arrival signals. T&a#ing is
used with a pacemaker or freecycle plunger only.

disabled

Fast Trip Time

This time is used to indicate that the Plunger did not
likely fallto the bottom of the well, is hanging up on
wax/hydrates, or that insufficientdid is being brought
up. The default value is based on a 730 m/minute
average rise velocity.

The well will be shuin if a set number of consecutive
fast trips have occurred

Not used if thePlungerArrival Sensais disabled.

0h01m22s
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Screen

Description

Default
Value

Target Rise
Time

This is the time that the plunger is expected to arrive
after the well has been opened. It is only used when
running Timer Based Optimizatioithe controller will
increase or decrease th&fterflow Timeor Close Time
in order to try and cause the plunger to arrive at the
Target Rise Time

Not used if thePlungerArrival Sensoor Timer Based
Optimizationis disabled.

0h04m4ls

Fast Trip
Velocity

This velocity is used to indicate that the Plunger was
travelling too fast when it arrived to the surfacEhe

controller will use this value when Fast Trip Source is
set to Surface Velocity

100 m/min

Wait Arrival
Time

This time indicates the maximum amount of time tha
the controller should wait for the plunger to arrive. If
the plunger does not arrive, the controller will go to

either Close, Backup Close, or shut in the well. The
action taken depends on theumber of nonrarrivals or

backups that have previously occurrecheTintent is to
allow extra pressure to build in order to lift the plunge
on the next cycle.

TheWait ArrivalTimemay not be set to zero.

Not used if thePlunger Arrival Sensor TimerBased
Optimizationis disabled

0h14mO03s

Minimum
Afterflow Time

Defines the minimum allowabl&fterflow Time When
using Timer Based Optimizatitime Afterflow Timewill
never be allowed to drop below thitime.

1h00OmMO00s

Maximum
Afterflow Time

Defines the maximum allowablfterflow Time When
using Timer Based Optimizatidhe Afterflow Timewill
never be allowed to exceed this time.

24h00mO00s
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Screen Description Default
Value

Afterflow Time | This defines the amount of flow time after the plungel 1h00m00s
arrives. Thiportion of the cycle is terminated when
Afterflow Timeexpires.

2 KSy & SaEfteSy RE#Eces are enabled, the
controller will advance toExtendedAfterflow instead
of Close if none of the devices have already tripped.

Max Open This is the maximum timiat the wellwill remain 999h59m59s
Time open in a given cycle. If naero, must be greater thar
the Wait Arival Time TheAfterflow Timeor Extended
Afterflow Timewill be truncated if theMax Open Time
expires.

Not used if set to zero or if thelungerArrival Sensois
disabledor extenced flow devices are not enabled

Minimum Close| Defines the minimum allowabl€lose Time When 0h21m52s
Time using Timer Based Optimizaticthe Close Timevill
never be allowed to drop below this time.

Maximum Defines the maximum allowabfélose Time When 2h00mO00s
Close Time using Timer Based Optimizatidghe Close Timevill
never be allowed to exceed this time.

Close Time This determines the normal duration of the Close 0h21m52s
portion of the cycle.

5¢ KS 69 KAfieftyRBIR RSHA OSa | NBY
- Casing Pressuf@witch/Sensor

- Flow Differential Pressur@witch Sensor

- Flow Switch/Sensor/Virtual
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Screen Description Default
Value
Backup Close | Thisis an Extended period @lose Timéhat is used to | Oh54m41s
Time create an additional buildip prior to opening the well.
TheBackup Close Tinvéll only run after the set
amount of nonarrivals.
Not used if thePlungerArrival Sensois disabled
Fast Trip Count The controller will shut in the well aftérast Trip Count| 3
consecutive fast trips.
Not used if this parameter is set to zero, thast Trip
Timeis set to 0 or if thd’lungerArrival Sensois
disabled
Non-Arrival The controller will move to Backup Close aftem 3
Count Arrival Countonsecutive plunger noearrivals.
Not used if set to zero or if thelungerArrival Sensois
disabled
Backup Falil After the Backup Fail Couwf consecutive backupsis | 3
Count reached, the well will be shut in.

Not used if set to zero or if thelungerArrival Sensois
disabled
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Screen

Description

Default
Value

Backup To
Afterflow

This determines how thafterflow Timeis adjusted
when the controller goes to Backup Close. The optig
are:

1. Min Afterflow ¢ TheAfterflow Times set to the
Minimum Afterflow Time

2. 25%- TheAfterflow Times reduced by 25% of
the difference between théfterflow Timeand
the Minimum Afterflow Time

3. 50%- TheAfterflow Timeis reduced by 50% of
the difference between théfterflow Timeand
the Minimum Afterflow Time

4. 75%- TheAfterflow Timeis reduced by 5% of
the difference between théfterflow Timeand
the Minimum Afterflow Time

5. No Change The Afterflow time is not
adjusted.

Min
Afterflow

Display Level

Sets the screen brightness. Can be used to save po
or adapt to differentighting conditions.

50%

Sales Valve
Test

This screen allows the installer to manually test the
Sales Valve. The valve is toggled without changing 1
state of the controller. The controller must be stoppe
to test the valve in this manner.

N/A
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Screen

Description

Default
Value

Valve B

Selects how to use Valve B
1. disabled
2. line: open A
3. line: open A&B
4. tank

See theb.2.6Dual Valvdor more information on these
configurations.

disabled

Valve BTest

This screen allows the installer to manually test Valv
BThe valve is toggled without changing the state of t
controller. The controller must begped to test the
valve in this manner.

N/A

Tank Delay
Time

WhenValve Bsconfigured agank, this timer delays
the openingoialve Bi 2 £ f 26 G(KS A
& 0 dzA toRaza¥n the flow line prior to opening to
tank. It must be less than th&/ait Arrival Time

Not used if set to zeror if Valve Bsdisabled

0hOOMO%

Afterflow Delay
Time

This timer delays the opening of Valve A after the
plunger arrives to ensure that the plunger is fully in th
lubricator and to allow fluids to flush through the
system.

Notused unless ValvelBa a S I a af Ay
2LSYy !'g.¢ FyR (Kara (GAYS

0h01mO00s
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Screen Description Default
Value
Auto Catb Specifies when to activate the Auto Cachlve. disabled
1. disabledc Do not use the Auto Catch Valve
2. on wait arrivalg Activate the Auto Catch Valve
at the start of theWait Arrival Time
3. on arrivalg Activate the Auto Catch after the
plunger arrival has been detected.
This feature is only supported on The PIT Boss Il Ply
Auto Catch This timer allows the installer to specify a set@unt of | disabled
Hold Time time to hold the plunger in the Auto Catch once the
well is closed. When this timer expires, the plunger
be released.
This timer is only used if the Auto Catch has been
enabled and the value is negero.
This feature is only supported on TRE&T Boss Il Plus.
Line Pressure | Enables the use of a Line Pressure Switch or Senso| disabled
Device Type . _ .
1. disabledc Device not installed or unused.
2. switchg Discrete Input Switch installed and
enabled.
3. sensorg An analog Line Pressure Sensor is
installed.
Line Pressure | When theLine Pressure Device TypAnalog defines | 500.0 psi
Range the range of the sensor.
Line Pressure | This displays the current value of an attachiee N/A
Value pressure device.
Wait Arrival Determines if the Line Pressure is checked during th| disabled

Line Pressure

Wait Arrival portion of the cycle.
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Screen Description Default
Value

Wait Arrival When theLine Pressure Device TypAnalog defines | 90.0psi
Line Pressure | the pressure, above which, the well will be stiit
Trip Point
Wait Arrival When theLine Pressure Devitgpeis Analog defines | 85.0 psi
Line Pressure | the pressure, below which, a LiReessure trip
Reset Point condition will be cleared.
Wait Arrival When theLine Pressure Device Type&nabled, defines| 0hOOmO05s
Line Pressure | the time required for the line pressure to stabilize
Stable Time above thelLine Pressure Trip Painr below thelLine

Pressure Reset Pojinh order to declare trip or reset

condition.
Afterflow Line | Determines if the Line Pressure is checked during th| disabled
Pressure Afterflow portion of the cycle.
Afterflow Line | When theLine Pressure Device Tyjsé\nalog defines | 90.0psi
Pressurérip the pressure, abovevhich, the well will be shuin.
Paint
Afterflow Line | When theLine Pressure Device TypAnalog defines | 85.0psi
Pressur®eset | the pressure, below which, a LiReessure trip
Paint condition will be cleared.
Afterflow Line | When theLine Pressure Device Typenabled, defines| 0hOOmO05s
Pressur8table | the time required for the line pressure to stabilize
Time above theline Pressure Trip Pair below thelLine

Pressure &set Pointin order to declare trip or reset

condition.
Close Line Determines if the Line Pressure is checked at the en| disabled
Pressure the Close portion of the cycle before allowing the we

to open.
ClosdLine When theLine Pressure Device TypAnalog defines | 90.0psi

Pressurérip
Point

the pressure, above which, the well will remain st
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Screen Description Default
Value
Close Line When theLine Pressure Device TypAnalog defines | 85.0 psi
PressurdReset | the pressure, below which, a LiReessure trip
Point condition will be cleared.
Close Line When theLine Pressure Device Typenableddefines | 0hOOmO05s
Pressurestable | the time required for the line pressure to stabilize
Time above thelLine Pressure Trip Paior below thelLine
Pressure Reset Pojih order to declare trip or reset
condition.
Differential Enables the use of a Differential Pressure Switch or | disabled
Pressuréevice| Sensor.
Type _ . .
1. disabledc Device not installed or unused.
2. switchg Discrete Input Switch installed and
enabled.
3. sensorg An analogDifferential Pressure Senso
is installed(Use low power Rosemount 1151
differential pressure transmitter unless the
device is powered by another source.)
This feature is only supported on The PIT Boss Il PIy
Differential When theDifferential PressurBevice Types Analog 750.04 2 /
PressurdRange | defines the range of sensor.
This feature is only supported on The PIT Boss Il Ply
Differential Defines thdnterface that is supported by the Flow 0.8v¢ 3.2V
Pressure Differential Pressure Device.
Voltage

1. 0.8Vc 3.2V
2. 1.0V 5.0V

This feature is only supported on The PIT Boss Il PIy
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Pressure/alue

Differential Pressure device.

This screen is not available if tBéfferential Pressure
Device Types disabled.

This feature is only supported on The PIT Boss Il Ply

Screen Description Default
Value
Differential This displays the current ke of an attached Flow N/A

This screen is not available if tbéfferential Pressure
Device Typesdisabled or iDifferential Pressure Devic
Typeis set tosensorand theLine Pressure Device Typ
is alsoset tosensor

This feature is only supported on The PIT Boss Il Ply

Differential When theDifferential Pressure Device TypAnalog 20.04 2 /
Pressurdrip this defines the pressure which will cause a trip
Point condition to be reset.

This screen is not available if tbéferential Pressure

Device Typ&sdisabled or iDifferential Pressure Devic

Typeis set tosensorand theLine Pressure Device Typ

is alscset tosensor

This feature is only supported on The PIT Boss Il Ply
Differential WhenDifferential PressurBevice Typ&s Analog this 2204 2 /
Pressurdreset | defines the pressure which will cause a trip condition
Point be reset.
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Screen

Description

Default
Value

Differential
Pressuréstable
Time

When theDifferential Pressure Device Typ&nabled,
this defines the time required for the pressure to
stabilize below thdifferential Pressure Trip Pojatr
above theDifferential Pressure Reset Poimt order to
declare arip or resetcondition.

This screen is not available if tBbéferential Pressur
Device Typesdisabled or iDifferential Pressure Devic
Typeis set tosensorand theLine Pressure Device Typ
is alsoset tosensor

This feature is only supported on The PIT Boss Il Ply

0hOOMOs

Flow Rate
Value

This displaythe current value for Flow Rate.

This screen is only available if thee Pressure Device
Typeis set tosensorand theFlow DP Device Tyjgeset
to sensor

This feature is only supported on The PIT Boss Il PIy

N/A

Flow RateTrip
Point

Thisdefines the rate above which the well will stay
flowing.

This screen is only available if thee Pressure Device
Typeis set tosensorand theDifferential Pressure
Device Typ#s set tosensor

This feature is only supported on Thd Boss Il Plus.

18.0e3m3/d

Flow Rate
Reset Point

Thisdefines the rate which will cause a trip condition
be reset.

This screen is only available if thime Pressure Devicel
Typeis set tosensorand theDifferential Presure
Device Typas set tosensor

This feature is only supported on The PIT Boss Il Ply

19.0e3m3/d
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Screen

Description

Default
Value

Flow Rate
Stable Time

Thisdefines the time required for the rate to stabilize
below the trip point, or above the reset point, in orde
to declare drip or resetcondition.

This screen is only available if thee Pressure Device
Typeis set tosensorand theDifferential Pressure
Device Typ#s set tosensor

This feature is only supported on The PIT Boss Il Ply

0hOOMO5s

Gas
Temperature

When theDifferential PressurBevice Typand the
Line Pressure Device Tyre bothSensordefines the
gas temperature used for flow rate calculations.

This screen is only available if thime Pressure Devicel
Typeis set tosensorand theDifferential Pressure
Device Typ#s set tosensor

This feature is only supported on The PIT Boss Il PIy

60 °F

Gas Specific
Gravity

WhenDifferential PressurBevice Typeand thelLine
Pressure Device Tymee bothSensoydefines the
specific gravity (relative to air) used for flow rate
calculations.

This screen is only availaliféhe Line Pressure Devicel
Typeis set tosensorand theDifferential Pressure
Device Typ#s set tosensor

This feature is only supported on The PIT Boss Il Ply

0.60
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Line Pressure Device Tye bothSensordefines the
meter run diameter used for flow rate calculations.

+fAR @FtdSa INBE HES o¢

This screen is only available if thee Pressure Device
Typeis set tosensorand theDifferential Pressure
Devce Typas set tosensor

This feature is only supported on The PIT Boss Il Ply

Screen Description Default
Value
Meter Run Size¢ When theDifferential PressurBevice Typand the 2¢

Orifice Size

WhenDifferential PressurBevice Typand theLine
Pressure Device Typee bothSensordefines the
orifice diameter used for flow ta calculations.

+FfAR hNAFTAOS { Al Sa | NB
YFEAYdzZY F2N oé¢ aSiSNI wdy
F2NI I Hé aSGSNI wdzy A& wm

This screen is only available if thime Pressure Device)
Typeis set tosensorand theDifferential Preasre
Device Typ#s set tosensor

This feature is only supported on The PIT Boss Il Ply

Mdnnné

Casing Pressur,
Device Type

Enables the use of a Casing Pressure Switch or Sen
1. disabledc Device not installed or unused.

2. switchg Discrete Input Switch installed and
enabled.

3. sensorg An analogCasingPressure Sensor is
installed.

This feature is only supported on The PIT Boss Il Ply

disabled
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Screen

Description

Default
Value

Casing Pressur,
Range

When theCasing Pressure Device Tigmensor
defines the range of sensor.

This feature is only supported on The PIT Boss Il Ply

500.0 psi

Casing Pressur,
Value

This displays the current value of the Cadtngssure.

This screen is only available if tBasing Pressure
Device Type&senabled.

This feature is only supported on The PIT Boss Il Ply

N/A

Afterflow
Casing Pressur,

This determines which algorithm to use for chagthe
well when theCasing Pressure Device Tigenabled
The options are:

1. Disabled
2. Rate Drop (Future Feature)
3. Absolute

These optimization algorithms are discussed further
the 5.2.4.1CasingPressuresection.

This screen is only available if tBasing Pressure
Device Typ#s notdisabled

This feature is only supported on The PIT Boss Il Ply

disabled

Trip Delay Time

When using Rate Drop, this screen is used to define
time to wait to close in the well after a trip condition
has occurred.

This screen isnly visible when th€asing Pressure
Device Type&ssensorand Afterflow Casing Pressure is
Rate Drop.

This feature is only supported on The PIT Boss Il PIy

2h00mO00s
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Screen

Description

Default
Value

Afterflow
Casing Pressur,
Trip Point

Whenusing the Absolute method, this screen is used
define the casing pressure that has to be reached
before a trip condition is declared.

When using Rate Drop, this screen is used to define
casing pressure rate of change that has to be reache
before atrip condition is declared.

This screen is only visible when tGasing Pressure
Device Type&s sensorand Afterflow Casing Pressure is
not disabled.

This feature is only supported on The PIT Boss Il Ply

150.0 psi

Afterflow
Casing Pressur,
Reset Point

When using the Absolute method, this screen is use(
define the casing pressure that has to be reached
before a reset condition is declared.

When using the Rate Drop method, this screen is us
to define the casing pressure rate of change that hag
be reached before a reset condition is declared.

This screen is only visible when tBGasing Pressure
Device Typés sensorand Afterflow Casing Pressure i
not disabled.

This feature is only supp@t on The PIT Boss Il Plus.

155.0 psi

Afterflow
Casing Pressur,
Stable Time

This defineshe time required for thecasing pressure
to stabilize before a trip or reset condition is declareq

This screen is onlyisible when theCasing Pressure
Device Typ&ssensorand Afterflow Casing Pressure is
not disabled.

This feature is only supported on The PIT Boss Il Ply

0hOOmMO5s
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Screen

Description

Default
Value

Close Casing
Pressure

This screen defines whether tlasing pressure is to b
checked at the end of the Close cycle. If this is enaly
a low casing pressure will prevent the well from bein
opened.

This screen is only visible when tBasing Pressure
Device Typ#snot disabled

This screen is also notailable if both thelLine Pressurg
Device Typand theCasing Pressure Device Tgpe
sensor

This feature is only supported on The PIT Boss Il Ply

disabled

Close Casing
Pressurdrip
Paint

When theCasingPressure Device Tyesensorthis
defines the pressurbelow which the well will remain
closed.

This screen is only visible if tasingPressure Device
Typeis set asensorand theClose Casing Pressise
enabled

This screen is also not availalfléath theLine Pressurg
Device Typand theCasing Pressure Device Tgpe
sensor

This feature is only supported on The PIT Boss Il PIy

85.0psi

Close Casing
Pressurdreset
Point

When theCasingPressure Dese Typds sensor
defines theabovewhich the wellwill be opened

This screen is only visible if t#ose Casing Pressure
Device Typ#s set a®Absolute

This screen is also not available if both thee Pressurg
Device Typand theCasing Pressuievice Typare
sensor

This feature is only supported on The PIT Boss Il Ply

90.0psi
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Screen Description Default
Value
Close Casing | When theCasingPressure Device Tyesensorthis 0Oh00OmMO5s

Pressuréstable
Time

defines the time required for the pressure to stabilize
belowthe Close Casing Pressure Trip Panabove
the Close Casing Pressure Reset Puirdrder to
declarea trip or reset condition

This screen is only visible if tk#ose Casing Pressure
Devce Typas set aAbsolute

This screen is also not available if both thee Pressurg
Device Typand theCasing Pressure Device Tgpe
sensor

This feature is only supported on The PIT Boss Il Ply

Close Casing | When theCasingandLine Pressure Device Types 25.0psi
Line both sensordefines the pressure difference, below
Differential which the well will stay sheit.
Pressurdrip . _ _ _ _
Point This screen is only available if both thiee Presure

Device Typand theCasing Pressure Device Tgpe

sensor

This feature is only supported on The PIT Boss Il PIy
Close Casing | When theCasingandLine Pressure Device Types 30.0psi

Line

Differential
Pressure Reset
Point

both sensordefines the pressure differencabove
which the well willbpen

This screen is only available if both thiee Pressure
Device Typand theCasing Pressure Device Tgpe
sensor

This feature is onlgupported on The PIT Boss Il Plus
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Screen Description Default
Value

Clog Casing | When theCasingandLine Pressure Device Types 0Oh00OmMO5s

Line both sensor defines the time required for thpressure
Differential difference to stabilize above thresetpoint, or belav
Pressure Stablg the trip point, in order to declare a trip or reset
Time condtion.

This screen is only available if both thiee Pressure
Device Typand theCasing Pressure Device Tgpe
sensor

This featurds only supported on The PIT Boss Il Plug

Arrival Guard | This specifies a waiting period after the arrival of the| OhOOm0%
Time plunger before we attach the pressure devices to
ensure that their readings have stabilized.

5.3.5 Device Setup Menu (Menu 5)
The Device Setup Menu is a subset of the Install Setup Menu. The difference is that this menu
shows only the screens that are specific to devices. The following are the available screens.

Tablell - Device Setup Menu Screens

Screen Description Default
Value

Stop Controlle? | This allows the user to stop the controller and hold it| N/A
a known state while the controller is setup. This
provides access to a number of screémest would not
normally be available.

Stop Time This is the time that the controller will be held ina | 20m00s
stopped state. When this timer expires, the controllg
will resume normal operation.
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Screen

Description

Default
Value

PlungerArrival
Sensor

Specifies the type of arrival sensor that is connected
the controller.

1. disabled
2. 2-wire

3. 3-wire

3-wire

Sales Valve Tes

This screen allows the installer to test the Sales Valy
The valve is toggled without changing the state of th¢
controller. The controller must be stopped to test the
valve in this manner.

N/A

Valve B

Selects how to use Valve B
1. disabled
2. line: open A
3. line: open A&B

4. tank

disabled

Valve BTest

This screen allows the installer to test Valvd Be

valve is toggled without changing the state of the
controller. The controller must be stopped to test the
valve in this manner.

N/A

Tank Delay Tim¢

WhenValve Bs configured agank, this timer delays
the openingoivalve Bi 2 |ttt 28 GKS A
& 6 dzA toRalzlodén the flow line prior to opening to
tank. It must be less than th@vait Arrival Time

Not used if set to zeror if Valve Bsdisabled

0hOOMOs
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Screen

Description

Default
Value

Afterflow Celay
Time

This timer delays the opening of Valve A after the
plunger arrives to ensure that the plunger is fully in tk
lubricator and to allow fluids to flush through the
system.

Not used unless ValveiBsett & Gt AySY 2
2LSy !g. ¢é¢ FyR (Kekda GAYS

0h01mO00s

Auto Catch

Specifies when to activate the Auto Caichlve.
4. disabledc Do not use the Auto Catch Valve

5. on wait arrivalg Activate the Auto Catch Valve
at the start of theWait Arrival Time

6. on arrivalgc Activate the Auto Catch after the
plunger arrival has been detected.

This feature is only supported on The PIT Boss Il PIy

disabed

Auto CatctHold
Time

This timer allows the installer to specify a set amoun
time to hold the plunger in the Auto Catch once the
well is closed. When this timer expires, the plunger
be released.

This timer is only used if the Auto Catch has been
enabled and the value is nerero.

This feature is only supported on The PIT Boss Il PIy

disabled

Line Pressure
Device Type

Enables the use of a Line Pressure SwatcBensor.
4. disabledg Device not installed or unused.

5. switch¢ Discrete Input Switch installed and
enabled.

6. sensorg An analog Line Pressure Sensor is
installed.

disabled

Line Pressure
Range

When theLine Pressure Device TypAnalog defines
the range of the sensor.

500.0 psi
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Screen Description Default
Value

Line Pressure | This displays the current value of an attached line N/A
Value pressure device.
Wait Arrival Determines if the Line Pressure is checladng the disabled
Line Pressure | Wait Arrival portion of the cycle.
Wait Arrival When theLine Pressure Device TypAnalog defines | 90.0ps
Line Pressure | the pressure, above which, the well will be stit
Trip Point
Wait Arrival When theLine Pressure Device TypAnalog defines | 85.0 psi
Line Pressure | the pressure, below which, a LiReessure trip
Reset Point condition will be cleared.
Wait Arrival When theLine Pressure Device Typenabled, defines| 0hO0OmO05s
LinePressure the time required for the line pressure to stabilize
Stable Time above thelLine Pressure Trip Paiotr below thelLine

Pressure Reset Poijtihh order to declarea trip or reset

condition.
Afterflow Line | Determines if the Line Pressure is checked during th| disabled
Pressure Afterflow portion of the cycle.
Afterflow Line | When theLine Pressure Device Tyisé\nalog defines | 90.0psi
Pressurdrip the pressure, above which, the well will be stit
Paint
Afterflow Line | Whenthe Line Pressure Device TypAnalog defines | 85.0 psi
PressurdReset | the pressure, below which, a LiRgessure trip
Paint condition will be cleared.
Afterflow Line | When theLine Pressure Device Typenabled, defines| 0hOOmO05s
PressuresStable | the time required for the line pressure to stabilize
Time above theline Pressure Trip Paintr below thelLine

Pressure Reset Poji order to declare trip or reset

condition.
Close Line Determines if the Line Pressure is checked at the en( disabled
Pressure the Close portion of the cycle before allowing the we

to open.
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Screen Description Default
Value
Close Line When theLine Pressure Device TypAnalog defines | 90.0psi
Pressurdrip the pressure, above which, the well will remain shut
Point
Close Line When theLine Pressure Device TypAnalog defines | 85.0 psi
PressurdReset | the pressure, below which, a LiReessure trip
Point condition will ke cleared.
Close Line When theLine Pressure Device Typenabled, defines| 0hO0mO05s
Pressurestable | the time required for the line pressure to stabilize
Time above thelLine Pressure Trip Paintr below thelLine
Pressure Reset Pojtin order to declare trip or reset
condition.
Differential Enables the use of a Differential Pressure Switch or | disabled
Pressurdevice | Sensor.
Type . : :
4. disabledc Device not installed or unused.
5. switch¢ Discrete Input Switch installed and
enabled.
6. sensorg An analogDifferentialPressure Senso
is installed(Use low power Rosemount 1151
differential pressure transmitter unless the
device is powered by another sme.)
This feature is only supported on The PIT Boss Il PIy
Differential When theDifferential PressurBevice Types Analog 75004 2 /
Pressurdkange | defines the range of sensor.

This feature is only supported drhe PIT Boss Il Plus.
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Screen Description Default
Value
Differential Defines the interface that is supported by the Flow | 0.8V¢ 3.2V
Pressure Differential Pressure Device.
Voltage
3. 0.8vg3.2v
4. 1.0vV¢5.0v

This feature is only supported on The PIT Bd3ki4.
Differential This displays the current value of an attached Flow | N/A
Pressurd/alue | Differential Pressure device.

This screen is not available if tBéferential Pressure

Device Types disabled.

Thisfeature is only supported on The PIT Boss Il Plu
Differential When theDifferential Pressure Device TyipAnalog 20.0a 2 /
Pressurérip this defines the pressure which will cause a trip
Paint condition to be reset.

This screen is not available if tBéferential Pressure

Device Typesdisabled or iDifferential Pressure Devic

Typeis set tosensorand theLine Pressure Device Typ

is alscset tosensor

This feature is only supported on The PIT Boss Il PIy
Differential WhenDifferential PressurBevice TypesAnalog this | 2204 2 /
PressurdReset | defines the pressure which will cause a trip condition
Paint be reset.

This screen is not available if tBéferential Pressure
Device Typesdisabled or iDifferential Pressure Devic
Typeis set tosensorand theLine Pressure Device Typ
is alsoset tosensor

This feature is only supported on The PIT Boss Il Pl
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Screen

Description

Default
Value

Differential
Pressur8table
Time

When theDifferential Pressure Device Typ@&nabled,
this defines the time required for the pressure to
stabilize below théifferential Pressure Trip Paimar
above theDifferential Pressure Reset Pointorder to
declare arip or resetcondition.

This screen is not available if tbéferential Pressure
Device Typesdisabled or iDifferential Pressure Devic
Typeis set tosensorand theLine Pressure Device Typ
is alscset tosensor

This featurds only supported on The PIT Boss Il Plug

OhOOMOs

Flow Rate/alue

This displays the current value for Flow Rate.

This screen is only available if thme Pressure Device
Typeis set tosensorand theFlow DP Device Typeset
to sensor

This feature is only supported on The PIT Boss Il PIy

N/A

Flow RateTrip
Point

Thisdefines the rate above which the well will stay
flowing.

This screen is only available if theme Pressure Device
Typeis set tosensorand theDifferential Pressure
Device Typ#s set tosensor

This feature is only supported on The PIT Boss Il PIy

18.0e3m3/d

Flow RateReset
Point

Thisdefines the rate which will cause a trip condition
be reset

This screen is only available if thime Pressure Device
Typeis set tosensorand theDifferential Pressure
Device Types set tosensor

This feature is only supported on The PIT Boss Il PIy

19.0e3m3/d
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Screen

Description

Default
Value

Flow Rate
Stable Time

Thisdefines the time required for the rate to stabilize
below the trip point, or above the reset point, in orde
to declare drip or resetcondition.

This screen is only available if thme Pressure Device
Typeis set tosensorand theDifferential Pressure
Device Typés set tosensor

This feature is only supported on The PIT Boss Il Pl

OhOOmMO5s

Gas
Temperature

When theDifferential PressurBevice Typand the
Line Pressure Device Tyre bothSensordefines the
gas temperature used for flow rate calculations.

This screen is only available if thime Pressure Device
Typeis set tosensorand theDifferential Pressure
Device Typés set tosensor

This feature is only supported on The PIT Boss Il PIy

60 °F

Gas Specific
Gravity

WhenDifferential PressurBevice Typend theLine
Pressure Device Tymee bothSensordefines the
specific gravity (relative to air) used for flow rate
calculations.

This screen is onbwailable if theline Pressure Device
Typeis set tosensorand theDifferential Pressure
Device Typ#s set tosensor

This feature is only supported on The PIT Boss Il PIy

0.60
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Screen

Description

Default
Value

Meter Run Size

When theDifferential PressurBevice Typand the
Line Pressure Device Tyre bothSensordefines the
meter run diameter used for flow rate calculations.

+fAR QOFfdzSa INB HEZ o€

This screen is only available if thme Pressure Device
Typeis set tosensorand theDifferentialPressure
Device Typés set tosensor

This feature is only supported on The PIT Boss Il Pl

2¢

Orifice Size

WhenDifferential PressurBevice Typand thelLine
Pressure Device Typee bothSensordefines the
orifice diameter usedor flow rate calculations.

+fAR hNAFAOS { Al Sa | NB
YFEEAYdZY F2NJ oé¢ aSiSN wdz
F2NI I Hé aSGSNI wdzy A& wm

This screen is only available if thime Pressure Device
Typeis set tosensorand theDifferential Pressure
Device Typés set tosensor

This feature is only supported on The PIT Boss Il PIy

Mdnnné

Casing Pressure
Device Type

Enables the use of a Casing Pressure Switch or Sen
4. disabledg Device not installed or unused.

5. switch¢ Discrete Input Switch installed and
enabled.

6. sensor¢ An analogCasingPressure Sensor is
installed.

This feature is only supported on The PIT Boss Il Pl

disabled
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Screen

Description

Default
Value

Casing Pressure
Range

When theCasing Pressure Device Tigmensor
defines the range of sensor.

This feature is only supported on The PIT Boss Il Pl

500.0 psi

Casing Pressure
Value

This displays the current value of the Cagtngssure.

This screen is only available if tBasing Pressure
Device Typ&senabled.

This feature is only supported on The PIT Boss Il PIy

N/A

Afterflow Casing
Pressure

This determines which algorithm to use for chagthe
well when theCasing Pressure Device Tigenabled
The options are:

4. Disabled
5. Rate DrogNot valid for casing pressure switc
6. Absolute

These optimization algorithms are discussed further
the 5.2.4.1CasingPressuresection.

This screen is only available if tBasing Pressure
Device Types notdisabled

Thisfeature is only supported on The PIT Boss Il Plu

disabled

Trip Delay Time

When using Rate Drop, this screen is used to define
time to wait to close in the well after a trip condition
has occurred.

This screen is only visible when tBasing Pressure
Device Types sensorand Afterflow Casing Pressure is
Rate Drop.

This feature is only supported on The PIT Boss Il Pl

2h00mO00s
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Screen

Description

Default
Value

Afterflow Casing
Pressurdrip
Point

When using the Absolute method, this screen is use
define the casing pressure that has to be reached
before a trip condition is declared.

When using Rate Drop, this screen is used to define
casing pressure rate of change that has to é&sched
before a trip condition is declared.

This screen is only visible when tBasing Pressure
Device Typessensorand Afterflow Casing Pressure is
not disabled.

This feature is only supported on The PIT Boss Il PIy

150.0 psi

Afterflow Casing
Pressurdreset
Point

When using the Absolute method, this screen is use
define the casing pressure that has to be reached
before a reset condition is declared.

When using the Rate Drop method, this screensed
to define the casing pressure rate of change that hag
be reached before a reset condition is declared.

This screen is only visible when tBasing Pressure
Device Typéssensorand Afterflow Casing Pressure is
not disabled.

This feature is onlgupported on The PIT Boss Il Plus

155.0 psi

Afterflow Casing
PressurésStable
Time

This defineghe time required for thecasing pressure
to stabilize before a trip or reset condition is declared

This screeris only visible when th€asing Pressure
Device Typ&ssensorand Afterflow Casing Pressure is
not disabled.

This feature is only supported on The PIT Boss Il PIy

0hOOmMO5s
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Screen

Description

Default
Value

Close Casing
Pressure

This screen defines wheth#re casing pressure is to i
checked at the end of the Close cycle. If this is enal
a low casing pressure will prevent the well from bein
opened.

This screen is only visible when tBasing Pressure
Device Types not disabled

This screen is alsmhavailable if both thé.ine Pressur¢
Device Typand theCasing Pressure Device Tgpe
sensor

This feature is only supported on The PIT Boss Il PIy

disabled

Close Casing
Pressurdrip
Paint

When theCasingPressure Device Tyjsensorthis
defines the pressurbelow which the well will remain
closed.

This screen is only visible if tRasingPressure Device
Typeis set asensorand theClose Casing Pressise
enabled

This screen is also not availabledth the Line Pressurg
Device Typand theCasing Pressure Device Tgpe
sensor

This feature is only supported on The PIT Boss Il PIy

85.0psi

Close Casing
Pressurdreset
Point

When theCasingPressurdevice Types sensor
defines theabovewhich the wellwill be opened

This screen is only visible if tR#ose Casing Pressure
Device Types set afAbsolute

This screen is also not available if both thee Pressuré
Device Typand theCasing Pressui@evice Typare
sensor

This feature is only supported on The PIT Boss Il Pl

90.0psi
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Screen Description Default
Value

Close Casing | When theCasingPressure Device Tyjssensorthis 0h0OmMO5s
PressuréStable | defines the time required for the pssure to stabilize
Time belowthe Close Casing Pressure Trip Ramnabove

the Close Casing Pressure Reset Pirirdrder to

declarea trip or reset condition

This screen is only visible if tR#ose Casing Pressure

Device Types set afAbsolute

This soeen is also not available if both théne Pressurg

Device Typand theCasing Pressure Device Tgpe

sensor

This feature is only supported on The PIT Boss Il Pl
Close Casing | When theCasingandLine Pressure Device Types 25.0psi
Line Differential | both sensordefines the pressure difference, below
Pressurdrip which the well will stay shuin.
Point | | o |

This screen is only available if both thiee Pressure

Device Typand theCasing”ressure Device Typee

sensor

This feature is only supported on The PIT Boss Il PIy
Close Casing | When theCasingandLine Pressure Deviégpesare 30.0psi

Line Differential
Pressure Reset
Point

both sensordefines the pressure differencabove
which the well wilbpen

This screen is only available if both thee Pressure
Device Typand theCasing Pressure Device Tgpe
sensor

This feature is only supported on The PIT Bosssl Pl
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Screen Description Default
Value

Clo® Casing When theCasingandLine Pressure Device Types 0h0OmMO5s
Line Differential | both sensor defines the time required for the pressur
Pressure Stable| difference to stabilize above thvesetpoint, or belav
Time the trip point, in order to declare a trip or reset
condtion.

This screen is only available if both thee Pressure
Device Typand theCasing Pressui@evice Typare
sensor

This feature is only supported on The PIT Boss Il PIy

5.3.6 Outputs Menu (Menu 6)

The Outputs menu allows the installer to certain connections to act as outfiutse line
pressure and/or casing pressure features are not used, their power outputsecaonfigured to
act as output such as mimicking an available valve or signaling an alarm condition.

Tablel2 - Outputs Menu Screens

Screen Description Default

DOZLLP Power | Setsthe operation to use the LP Power connection fo| Default

(Power a LP
sensor)
DO1 Signal Sets what type of output signal is desired: Level
Levelc High signal when open and low when closed
Pulse Opem Pulse high for a s¢ime on open
Pulse Close Pulse high for a set time on close
DO1 Time Specify the time to pulse the output for. 1000 ms

DO2CP/DP Sets the operation to use the CP/DP Power connecti Default
Power for. (Power a
CP/DP

This screen is only available on The PIT Boss Il Plug Sensor)
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DO2 Signal Sets what type of output signal is desired: Level
Levelc High signal when open and low when closed
Pulse Opem Pulse high for a set time on open

Pulse Close Pulse high for a set time on close

DO2 Time Specify the time to pulse the output for. 1000 ms

5.3.7 System Menu (Menu 7)

The System menu provides information specific to the given controller. This includes
information such as the serial number and firmware version. Features can be enabled, the
displaybrightness can be adjusted, and the controller settings can be reset to factory defaults.
If any errors have been reported by the controller, they can be found at the end of this menu.
The following is a list of the available screens:

Tablel3- System Menu Screens

Screen Description Default

Display Level | Sets the screen brightness. Can be used to save po 50%
or adapt to different lighting conditions.

Auto Off This is the amount of tim&hat the screen will stay on | 30s
after the last key press.

Units Set whether to display values in metric or imperial | metric
units.

Restore Factory This will reset all controller settings back to the factol N/A
Default® defaults. The user will be prompted to confirm this
action before the settings are restored.

Serial Number | The serial number of the controller. This is required | N/A
features need to be enabled on the controller or it is
be returned for repair.

Firmware This identifies the specific firmware version thatis | N/A
Version currently running on the controller. This is required i
issues are reported to ETC. Please refer to the relea
notes for this version tgee a list of known issues.
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to the main status screen when the operator has
logged out. The operator will begaired to enter a
password to regain entry to the Setup menu.

Screen Description Default
Hardware Specifies the version of hardware. N/A
Version
Timer Based | This feature allows the controller to optimize the Disabled
Optimization | afterflow or close times based on the arrival &rof the
Option plunger.

This only applies to The PIT Boss Il. Timer Optimizg

is always available on The PIT Boss Il Plus.
Fast Trip Used to prevent the number of fast trips from being | Disabled
Limitation disabled. Also ensures that the fast trip tiwennot be

set too low. Once set, this screen disappears so it

cannot be disabled.
Logout This screen forces a log out. The screen will move b N/A

Auto Logout

Specifies the time after the last key press to log out t
current user automatically.

10mO00s

Operator ID

This screen allows the Installer to set@perata ID.
This allows another user to have limited access to th
Setup menu. This screen is only visible to a logged
Installer.

000-0000

Installer ID

This screen allows the Installer to change the curren
Installer ID This screen is only visible to a logged in
Installer.

Note: If the Installer and Operator IDs are configured
be the same number, the user will be logged in as th
Installer when using this code.

000-0000

Error Log

This screen will only appear if a detectable error has
occurred. Some errors will result in the controller
restarting. This is the first place that should be chec
if the controller is restarting itself.

N/A
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Screen Description Default

Reset Error Log If there are entries in therror log this screen will No
appear. It allows you to clear the error log. You will |
prompted to confirm this action.

5.3.8 Modbus Menu (Menu 8)

The Modbusnenu will only appear if the Modbus feature has been enabled on théaiter.

This feature allows data to be retrieved by a SCADA host remotely. This menu contains all of the
settings that are available for Modbus communications. These settings must match the settings
that are used in the SCADA host.

Table1l4 - ModbusMenu Screers

Screen Description Default

Station Addresqd Defines the Modbustation. Valid values are 1 to 247| 1

This setting must match the settings on your Modbug
master.

Protocol The specific Modbugrotocol that is use. This can be| RTU
set to either RTU or ASCII.

This setting must match the settings on your Modbug
master.

Baud Rate The speed othe serial port. 9600

This setting must match the settings on your Modbusg
master.

Data Bits Sets the number of data bits in each character. 8

This setting must match the settings on your Modbusg
master.

Parity The parity of the character. None

This setting must match the settings on your Modbusg
master.
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Screen Description Default

Stop Bits The number of stop bits per character. 1

This setting must match the settings on your Modbug
master.

Time Format | Specifies how time and dates are represented in the| secads
Modbusregisters. Seconds format will utilize one or
more registers to show elapsed seconds. H:M:S fori
allocates separate registers for Hours, Minutes, and
Seconds.

Please refer to the Modbus 2 Y Y dzy A O (A 2
Guide for more details.

5.3.9 Hold Valves (Menu 9)

This item is different from all other menu items. Instead of loading a sub menu, it changes the
state of the controller. It will hold the controller in a stopped state with the valve either being
held open orclosed. The valve position is determined by the current valve state when this
menu item is selected. For example, if the controller is currently open and Hold Y&alves
selected, the controller will be stopped with the valve open.

6 Modbus Communications

The controller is equipped with an 85 port which is designed prarily to provide

communicationgo a SCADA system. This port proviaest of the functions available from the

front panel user interface using the Mbdsprotocol. ¢ KS a2 Rodza / 2YYdzyAOF A2y a
Guide discusssthe physical connections, communications settings, and the available registers.

7 Troubleshooting
The following outlines a number of common issues that may be encountered.

Tablel5- Troubleshooting Guide

Issue Cause Resolution

¢ KS RAALX I & ¢ 2 Thefuseis blown onthe | Return to ETC to be repaired.
when the battery is plugged in.| battery To avoid this issue, make sure
avoid shorting the battery
connections.
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Issue

Cause

Resolution

Battery is unpluggedr
there is a loose connectio

Plug in the battery and check a
connections

Battery is dead

Charge the battery as per the
directions on the side of the
battery. If it does not hold a
charge, contact ETC to purchag
a new battery.

Software has been erase(

Reprogram the software using
the software upgrade
procedure.

Pressing a button does not
produce the desired response.

A key is stuck on the
keypad

The keypad will need to be
replaced. Please call ETC to
arrange 6r the controller to be
repaired.

The main core of the
controller has been
shocked

The controller core must be
replaced. Please call ETC to
arrange forthe controller to be
repaired. To avoid this, always
transport the controller board in
a static protection bag and avo
touching any exposed
connections along the back of
the controller without
appropriate grounding.

Cannot bg into some of the
menus

You have forgotten your
operator/installer ID.

If the Operator IDhas been
forgotten, use thelnstaller ID If
the Installer ID has been
forgotten, ETC can generate a
new IDon a per controller basis

Cannotaccess some of the
devices (k. Flow DP, Casing

You are using the PIT Bogs
Il

Pressure Optimization is only
available on the PIT Boss Il Ply
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Issue

Cause

Resolution

t NBaadaNBEzZ S OX

TheOptimization Modas
not set to Pressure
Optimization.

Change the Optimization Mode
to Pressure Optimization.

Timer Optimization
adjustments are too large

The algorithm is setup to
be too aggressive.

Try using a less aggressive
Optimization Adjustment Type

Timer Optimizationiakes too
long to adjust to the right value

The algorithm is not setup
to be aggressive enough.

Try using a more aggressive
Optimization Adjustment Type

Auto Catch does not appear in
the menus

You are using The PIoB
Il

The Auto Catch functionality is
only available on The PIT Boss|
Plus.

Fast Trips do not shut in the
well

Fast Trips are disabled

Set the Fast Trips in the Alarmg
menu to something other than
disabled.

The number of
consecutiveFast Trips has
not been reached.

The controller will continue in tg
Afterflow when a Fast Trip
occurs. The well is only shut in
after the number of consecutive
Fast Trips has been reached.
This is specified in tHeast Trip
Countscreen.

Non-Arrivals do not shut in the
well

Non-Arrivals are disabled

Set the NopArrivals in the
Alarmsmenu to something
other than disabled.

Controller is sitting in the
stopped state

The battery is low

Replace the battery and ensure
that the solar panel is connecte
and positioned correctly.

Too many fast trips have
occurred

Correct the issue with the well
and set the controller to resume
normal operation.

Too manybackupshave
occurred

Correct the issue with the well
and set thecontroller to resume
normal operation.
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8 Support

8.1 Software Upgrade

On occasion, software upgrades are made available. These releases will contain new features as
well as resolutions to issues found in the product. The release notes describe the changes tha
are available in each release. The new software can be downloaded through the
communications porwhetherthe Modbusoption is enabled or not.

It is recommended that the controller be removed from the well before the upgrade is
performedas the valve operation cannot be trusted during the upgrade

8.1.1 Prerequisites
Thefollowing equipments requiredto upgrade the controller:

1 Battery

1 Laptopwith a USB port

1 USB to RS485 converter

1 Latest Firmwardile from Extreme TelematiaSorp.

8.1.2 Setup
1. Ensure that the USB to RS48fapteris configured in 2 wire mode.

2. Wire the RDAJ to COM1 A and RDB(+) to COM1TBe GND can be wired to the
unlabeled conection on COM1 between A and B, but is not necessary.

3. Plug adapter into an available USB port
4. Indall the drivers that were provided with the USB to RS485 converter

8.1.3 Upgrade Procedure
1. Hold theMenu button down

2. Plug the battery into the controller
3. Release th&/lenu button

4. If the controller does not enter the upgrade program, the previous software that wa
installed may not include this program. Please contact ETC.

5. Follow the prompts on the screen to erase the current firmwareabort the upgrade
process at this point, unplug the battery.

6. When prompted to do so, download the firmware
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8.

8.1.4

a. OpenETC Vision

b. Select the appropriate COM port from the drop down list.

c. Click the Connect button

d. Browse to the latest ETC file that was provided by Extreme Telematics Corp.
e. SelectDownload

The display on the controller should changestmw the status of the download arad
progress bar should appear time screen, showing how much code has been
downloaded.

When the download is complete, the controller should start normally.

Upgrade Errors

During the download of a firmware image, errors may occasionally occur. diciséshappen,
simply repeat the procedure again, making sure to erase the current firmware. If an error
occurs multiple times in a row, contact Extreme Telematics Corp.

The following is a list of errors that may be seen:

T

Errlc Invalid file format. The Botloader found information in the serial stream that
did not match the expected format. This could be a transmission error or an error with
the file.

Err2 ¢ Dropped CharactersWhile parsing the incoming stream, extra characters were
detected. This tpically means that some data was lost.

Err3 ¢ Character Buffer Overrunincoming characters were lost becaubke controller
wastoo busy processing to service the incoming data. Please contact ETC if this occurs.

Err4 ¢ Flash Buffer OveRun. This means that there is a back log saving to the
controller. Please contact ETC if this occurs.

Err5 ¢ Character BuffetJnderRun. The controller wagxpecting to parse more
incoming characters, but there are none available. Please contact ETC if this occurs.

8.2 Replacement Parts and Accessories
Several replacement parts or accessories are available for purchase. These items are listed in
the table below with their associated part numbers. Please contact sales for the current price

list.
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Tablel6 - Available Replacement Parts and Accessories

Part Number

Name

Description

ETF0000600000247 1.1 W Solar Panel 6V, 1.1W CSA Class 1 Div 2
Intrinsically safe solar panel
EF12001:10080001 5 Ah Replacement Battery CSA approved replacement
battery with intrinsically safe
protection.
EF1200610080002 8 Ah Replacement Battery CSA approved replacement
battery with intrinsically safe
protection.
EF120061011-0001 Single Valve Assembly, 3/8" | Includes a pneumatic e
tubing, AMPDUAC connectorl 82t SY2ARZ H o0
an O Ring, Nylon Lock Nand
connector.
EF120061011-0002 Dual Valve Assembly, 3/8" | Includes 2 pneumatic valve
tubing, AMPDUAC connectorf 4 2 f SY2 A Ra X H
I ¢SS | oky?®
O Rings, 2 Nylon Lock Nuts
and connector.
ETFO0000600000230 Valve Solenoi€ore Includes the plastic molded
solenoid core and wires
EFO00060000:0231 Valve Piston and Spring Includes the internal valve
piston and attached spring
assembly
EF120061009-0003 BatteryBracket Replacement bracket used tg
retain either battery.
EF1100610190000 ETC Cyclops Punger Arrival | Use with theplunger lift
Sensor controllerto detect a plunger
arrival.
ET0000G0000023% 2 Pin Connector 2 Pin Weidmuller connector
ETFO0000600000236 3 Pin Canector 3 Pin Weidmuller connector
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ETF0000600000060 MKHG [ AljdzA R ¢| NEMA rated plug to prevent
Seal water and dust from entering
unused holes.

8.3 Technical Support

8.3.1 Contacting Support

Support is availablénrough Premier Integrated Technologig®IT)field offices or through our
main office in Red DeeAuthorized representatives from P¢&n contact us in the following
ways:

8.3.1.1 Web
Please visit our website attp://www.premiertech.ca

8.3.1.2 Phone
Phone: (403) 881200

Toll Free: (866) 443656
Fax: (403) 883583

8.3.2 Identifying the Issue

Please take the time to identify the issue thsbeing experiencedMany issues can be resolved
by simply upgradinthe controller to the latest software. If the issue still persists, please try and
determine if there is an issue with the software or hardware. Here are some common
indications of each type of issue:

8.3.2.1 Hardware
1 Battery is not charging

1 Some display pixels do not power up
1 The controller display does not come up and the controller does not draw any current
1 Akeyis stuck

8.3.2.2 Firmware
9 The controller restarts itself (goes back to close at an incorrect time)

1 There a&e entries in the error log (Located in the System menu)
1 Controller behaviour is erratic

1 The same issue happens across multiple controllers

84

v2.0.x 02/17/2016


http://www.premiertech.ca/

The PIT Boss Il/The PIT Boss lI-Phsdallation and Operations Manual

8.3.3

Reporting Software Issues

We strive to provide the best software possible that is free of defects. As with ampltent
there may be issue®Vhen issues darise please do the following:

1 Copy down any errors that are found in the error log

T
T
T
T

Note the controller configuration
Note what was being done on the controller when the issue occurred
Note the serial number andersion number of the controller that experienced the issue

Detail instructions on how to repeat the issue if possible

8.3.4 Repair Process

Repairs should be handled througinemier Integrated TechnologiesThey will arrang& have
the controller repaired. RRase be ready to explain the issues thed being experiencedA
detailed account of the problemwill be requiredso thatthe issuecan addresadin a timely
fashion. Returned controllers will take approximately4 weeks to be diagnosed and resolved
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9 Acronyms

ADC Analogto-Digital Converter

Al Analog Input

CvC Configurable Valve Controller

DAC Digitalto-Analog Converter
DI Digital Input

DO Digital Output

ESD Emergency Shut Down

N/C Normally Closed

N/O Normally Open

PAS Plunger ArrivalSensor

PSI Pounds per Square Inch
R Read Permission

RTU Remote Terminal Unit

R/W Read/Write Permission

SCADA | Supervisory Control And Data Acquisition

V Volts

VFD Vacuum Fluorescent Display
Vi Virtual Input
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Afterflow Backup Close.......ccoovviiiiiiiiiiiiiieeen 19
MaXiMUML....eieieie e 45 TIMe. i 19, 24, 3947
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46, 48
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Afterflow Casing Pressure......... 35, 57,70
Battery.....cccceeiiiiiiiieiieeeeeeeeee e 7
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L R 30, 40, 49, 63 Stable TIME....oovieeiiieee e 27
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Close Casing Line Differential Pressure

Reset POINt......ccooocevvviiiiiniiiinnennd 60, 73
Stable TiMe.....ovovvvieeiieieeeeeenn) 61, 74
Trip Point......cccooiiivieevee, 60, 73
Close Casing Pressure............. 25,59, 72
Reset Point........coccoevvvvvnneennn, 25,59, 72
Stable TiMme.......coovvveviviienee, 25, 60, 73
Trip Point......cccoooiiiiiiiiieieeee, 59, 72
Close Line Pressure......c...ccoeveeen.. 51, 64
Reset PoiNt......ccococceeevvevieiiiennennn 52, 65
Stable Time......oceveeeieiie e 52, 65
Trip Point......cccoociiiiiiiieieee, 51, 65
Cycle Counts.......ccccceccvnvvnviniinnneneeeeeee, 34
(037 /ox [ I o o TR 34
D
Daily Production...........cccccovevvviieiennnnne 34
Data BitS........cccvvveeeeeiiiiiieeeeeee e 1
Date/Time......oeeeeeeeieeeeeeeee e 14, 40
Differential Pressure................! 6, 7,52, 65
Device TYPE.....cccvveeeiiiiiiieeee e 52,65
Range.......ccooveiiiii 52, 65
Reset PoiNt.........cccvvveeeeiiiiiiiien 53, 66
Stable TiMe......ooevveveiiiieeeeeeeeens 54, 67
Trip Point......ccooocviiiieeeee, 53, 66
ValUB. ... 53, 66

Voltage........vvvvvviveeiieieeeiieeceeeeeee 52, 66
Display Level..............ccceeeennne 39, 48, 75
Distance Travelled................cccvveennee. 37
E
Escalate.......ccoooviiiiiiiiie 29
F
Fast Trip.....ooooeeeeeeeeeeeee e 20

Count..oooeieiii 39, 41, 47, 80

TIME.iiiieiieeieeeeeeeeeee, 20, 37, 39, 44, 47
Firmware Version......ccooooceevevvvnnnene. 15,75
Flow Diffeential Pressure..................... 27

Device TYPE....cooovececciinvivrerveeeveee 27

Reset POINL.........ccoveiiiiiieiiieeee e, 27

SENSOL.....eutiiiiiiiiiie e 28

Trip POINt. ..o 27
Flow Rate........cccvveveiiiiieeiiann. 27,54, 67

Reset POiNt.......cccoeveveeiiieeiienn 54, 67

Stable TiMe....oooeeeeeeieeieeie 55, 68

Trip PoiNt...oeeeeeeiceiie, 54, 67
FIOW T ..ot 31
G
Gas Specific Gravity.................. 28, 55, 68
Gas Temperature...................... 28, 55, 68
H
HIStOry....ooo oo, 13,34
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Hold Valves.........ccccooiiiiiiiiiiiiecee, 78 Ol 28
I Oil Then Gas........cccocvvveiiiiiiciiieeens 29
Installer ID.......ooooveeiieeeee e, 76,79 Orifice Size...oovoo 56, 69
INEEIMITEET ..o 17 P
L Parity. ... 77
Line Pressure......co.cccoevvevvevvevveveennnnnd , 20 Plunger Arrival Sensar............. 7.9, 44, 62
DeviCe Type......oovvviiriininiinnens 50, 63 Plunger Depthi........ccccocevevevevevecereenenee, 42
RaNge......oooviiiii, 50, 63 Plunger StatiSticS.........coovevrveeevevennnn. 36
LOQOUL...coieviiiiiiiiieeieeeeeee e 76 PIUNGET TYP .o eeeeeeeeeeeeeeeeesreesens 43
LOW BAUEIY......ooooviiiiiie 33 PrOtOCOL....cveeeveeveteeceeeeee et 77
M R
Max Open Restore Factory Defaults...................... 75
TIMCe e 39, 46 S
MENU .....uvuiiiiiiiiiiiiiiiiereereeere e e 13 Sensor Delay Time...........ooeeeeeeicinnns 44
Meter Run Size.......ccooevveveeeennn.. 28, 56, 69 Serial NUMbEr.....ccooveiveeeieeeee, 15, 75
Modbus............ 1,5,6,7, 10, 16, 77, 78, 81 SolarPanel......cccooveeeiiiiiieeein 6,7,8
N Station Address..........ccccveeeviiieeencinnnn. 77
NEW INStall....oooiviiiiiii 42 SEALUS ... 13
NONMArTiVal.........oooe v, 19 Stop
Count.., 19, 3941, 47 CONIONET ..o 42,61
0O TN oo A2, 61
OPEBN... e 13 SIOP BitS.ooomoooeeoooeoeoe 78
Operator ID...........cccevvvvviiiiiieeeen 16, 79 T
Optimization Adjustment Type...29, 43, 80 Tank
Optimization Mode.................... 28,42, 80 ValVE.....oooiie e 32
GBS 28
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Tank Delay

V0] 11] 4 [ 34

w

Wait Arrival

Time 19, 20, 33, 38, 40, 45, 46, 49, 50, 62,

TIME.eeiiiiieieeeeeee e, 28,3842, 45
63
Time Format......cccoooovvveiiiiiiiiiiiceie, 78
Wait Arrival Lie Pressure............... 50, 64
Timer Based Optimizatiod8, 38, 45, 46, 76
Reset Point.........cooovveveiviiviieiennnn, 51, 64
Top ValVe......cccvviviieeeeeeieevieeeeeeeeee e, 30
Stable TIMe....oooovveviiiieieeeees 51, 64
Total Production.............ccoovvveeieiiivnnnnnn. 36
LI ] 2 01 | 51,64
Trip Delay Time..........ccooeeeeeicninnns 57,70
V
Valve B.......... 7,8, 30, 31, 32, 40, 49, 62, 63
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