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Important User Information

Read this document and the documents listed in the additional resources section about installation, configuration, and
operation of this equipment before you install, configure, operate, or maintain this product. Users are required to
familiarize themselves with installation and wiring instructions in addition to requirements of all applicable codes, laws,
and standards.

Activities including installation, adjustments, putting into service, use, assembly, disassembly, and maintenance are
required to be carried out by suitably trained personnel in accordance with applicable code of practice.

If this equipment is used in a manner not specified by the manufacturer, the protection provided by the equipment may
be impaired.

In no event will Sensia be responsible or liable for indirect or consequential damages resulting from the use or application
of this equipment.

The examples and diagrams in this manual are included solely for illustrative purposes. Because of the many variables and
requirements associated with any particular installation, Sensia cannot assume responsibility or liability for actual use

based on the examples and diagrams.

No patent liability is assumed by Sensia with respect to use of information, circuits, equipment, or software described in
this manual.

Reproduction of the contents of this manual, in whole or in part, without written permission of Sensia, is prohibited.

Throughout this manual, when necessary, we use notes to make you aware of safety considerations.

WARNING: Identifies information about practices or circumstances that can cause an explosion in a hazardous
environment, which may lead to personal injury or death, property damage, or economic loss.

ATTENTION: Identifies information about practices or circumstances that can lead to personal injury or death, property
damage, or economic loss. Attentions help you identify a hazard, avoid a hazard, and recognize the consequence.

> B>

IMPORTANT  Identifies information that is critical for successful application and understanding of the product.

Labels may also be on or inside the equipment to provide specific precautions.

SHOCK HAZARD: Labels may be on or inside the equipment, for example, a drive or motor, to alert people that dangerous
voltage may be present.

BURN HAZARD: Labels may be on or inside the equipment, for example, a drive or motor, to alert people that surfaces may
reach dangerous temperatures.

ARC FLASH HAZARD: Labels may be on or inside the equipment, for example, a motor control center, to alert people to
potential Arc Flash. Arc Flash will cause severe injury or death. Wear proper Personal Protective Equipment (PPE). Follow ALL
Regulatory requirements for safe work practices and for Personal Protective Equipment (PPE).

> B> >
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Preface

Summary of Changes

Who Should Use This
Manual?

Purpose of This Manual

This manual describes well protection features and system responses that are
provided by the INSTRUCT SRP* controller. These features and responses
provide protection for the rod pump mechanical unit and well when abnormal
operating conditions are detected.

familiarity with rod pump mechanical units to install, configure, operate, or
troubleshoot the INSTRUCT SRP systems. If not, you must obtain the proper
training before using this product.

c ATTENTION: You must have a basic understanding of electrical circuitry and

This manual contains new and updated information as indicated in the

following table.

Topic Page
Updated cover Cover Page
Updated Additional Resources table 10

Updated catalog numbers Throughout
Updated OptiLift RPC to INSTRUCT SRP Throughout
Deleted Help Display 1: Application Information (originally Figure 237) 204
Replaced all images with OptiLift RPC branding Throughout

Use this manual if you design, install, configure, or troubleshoot rod-pump
control systems that use the INSTRUCT SRP. This manual introduces you to
the key components of the INSTRUCT SRP, and describes installation,
configuration, operation, and troubleshooting of the controller.

This manual provides information that is required for the use of the
INSTRUCT SRP with the following motor control configurations:

e Across-the-line motor starter or soft starter
e A variable frequency drive (VFD) that uses a 4...20 mA analog speed
reference command

e Capability to control and update runtime parameters over and Ethernet
network with PowerFlex® 750 drives.

Detailed information regarding integration with a PowerFlex® 753 variable
frequency drive is not in this manual. This information is explained in the user

manual for the drive.

This document also does not give a detailed explanation of the mechanical
operation of a well or the configuration of variables.

Sensia Publication LCS-ENG-M0025 - September 2022 9



Preface

Technical Support Options

Additional Resources

Disclaimer

10

A one-year TechConnect*™ contract is provided with your INSTRUCT SRP.

This contract is renewable for continued support.

These documents contain additional information concerning related products

from Sensia and Rockwell Automation.

Resource

Description

1SaGRAF website,
http://www.isagraf.com

Offers 1SaGRAF software support.

QRATE iXC2 High Performance Edge Controller V7 (For a
copy of this document, contact your local Sensia
representative.

Describes the procedures for installation, wiring, and
system configuration of the QRATEIXC2 controller.

PowerFlex 750-Series AC Drives Programming Manual,
publication 750-PM001

Provides details on PowerFlex® 753 drive parameters.

Remote Data Acquisition Controllers Product Profile,
publication (For a copy of this document, contact

Provides information on the iSensGP and iSensT2
Sensors.

your local Sensia representative

While Sensia has taken every care in the preparation of this document, it
cannot accept responsibility for printing errors or omissions and does not
warrant that it is correct and comprehensive in every particular. Equipment
supplied should always be operated by persons with an appropriate level of
skill and training.

Sensia shall not be liable for incidental or consequential damages resulting
from the furnishing, performance or use of this material.

Sensia pursues a policy of continuous improvement, and information given
herein may be updated without notice. Further, this information is proprietary
to Sensia, and must not be disclosed to any third party except as may be
required to operate the equipment supplied in accordance with the purposes
for which it was sold by the persons propetly licensed to operate it.

Our manuals may contain links to protected online resources that you cannot
access. If you are unable to access a document link, please prepare an email
request that includes (1) the name of the document and (2) a copy of the link
and address it to Ics.support@sensiaglobal.com. Our support team will
provide you with the requested information.
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Chapter 1

Equipment Overview

About the INSTRUCT SRP Solution

The INSTRUCT SRP* controller (previously known as Optilift™ RPC)
provides control, protection, and monitoring for one sucker rod pump well.
Control and protection are applied based on user-configured parameters and
real-time sensor data. Fixed or variable speed systems can be controlled with
one of seven operation modes. Operation modes range from basic operation
that allows you to turn the pump on or off, to more complex modes that adjust
operating speed to maximize your oil production.

Based on collected data and calculations the controller performs, decisions are
made depending on the selected operation mode. The data that is collected
from sensors on the pump allow the controller to generate a surface card (load
and position). The controller takes the collected surface card and well
characteristics and uses this information to generate a downhole card. The
downhole card is analyzed and a pump fillage is calculated.

Protection is done internally via configurable alarms and faults. You can also
provide an external signal to terminate operation from other site equipment
such as an E-stop or vibration sensor.

The INSTRUCT SRP provides a host of features that can be controlled and
monitored locally and remotely. Local control is achieved with the PanelView™
terminal. Remote control is achieved through the web server interface or
supervisory control and data acquisition (SCADA) system with supported
protocols.

The I/O of your INSTRUCT SRP can be expanded by using FLEX™I/O
modules. These modules are connected through your EtherNet/IP™ network
and configured using the vMiConlfig tool. For details on vMiConlfig, see the
QRATE iXC2 High Performance Edge Controller User Manual. For a copy of
this manual, contact your local Sensia representative.

The INSTRUCT SRP is connected-production ready and if an Ethernet
network is present it can connect to your system using the MQTT application.
For details on MQTT, see the QRATE iXC2 High Performance Edge
Controller User Manual. For a copy of this manual, contact your local Sensia
representative.

Sensia Publication LCS-ENG-M0025 - September 2022 1



Chapter1  About the INSTRUCT SRP Solution

Typical Installation

Equipment Specification

12

The INSTRUCT SRP is intended to be installed in an outdoor environment
that is not classified as a hazardous location. The enclosure design helps protect
the PanelView terminal, and other internal components, from weather
conditions. The INSTRUCT SRP can be mounted in various ways such as
pole-mount, wall-mount, or within a power package (see page 19). The power
and control wiring enter through the bottom of the enclosure. Outdoor

exposure requires the system to be grounded. Figure 1 shows an example of
how the INSTRUCT SRP can be installed.

Figure 1 - Typical Sucker-rod Pump with INSTRUCT SRP System

Position Sensor:
Installed with cable gland facing down

Polished rod load cell assembly

7

INSTRUCT SRP

C-clamps for running the cables
down through the Samson post

VFD

(able entry (able entry
for VFD signal for sensors

Option for Low Temperature Operation

The optional heater is recommended if you intend to operate below the
temperature range of the INSTRUCT SRP. The heater extends the operating
temperature for internal components down to -40 °C (-40 °F). At this lower
temperature, the PanelView terminal may not operate as expected. Remote
connectivity is recommended for configuration at lower temperatures.

For enclosure dimensions, materials, ratings, and weight information, see

Enclosure Specifications on page 313.
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About the INSTRUCT SRP Solution ~ Chapter 1

Well Operation Modes

ISAGRAF

Communication Protocol
(Modbus)

The INSTRUCT SRP has seven operation modes that control the operation
and protection of system components. Four operation modes are for fixed
speed operation (Table 1) and three operation modes are for variable speed
operation (Table 2).

Table 1- Operation Modes for Fixed Speed Systems

Operation Mode Description

1. Fixed Speed Pump Off This mode uses the surface card and a pump-off control (POC) setpoint. The POC
is a configured load and position. When the POC setpoint is within the surface
card, the motor run command is issued. When the POC setpoint is outside the
surface card, the motor is commanded to stop. A motor RUN command is then
automatically issued after a configured time period.

2. Fixed Speed Timer This mode works as a timer. The timer has a run and rest time that you must
configure.

3. Fixed Speed Pump Fillage This mode sends a command to stop the well for a rest period after a number of
successive downhole cards has been detected with the calculated pump fillage
below the desired target pump fillage. You must set the desired rest time, pump
fillage setpoint, and the number of cards with low fillage to be detected before
the INSTRUCT SRP sends a command to stop the pump and set it to Rest state.

4. Fixed Speed Manual This mode gives you basic run/stop motor control. It allows you to start and stop
your pump manually.

Table 2 - Operation Modes for Variable Speed Systems

Operation Mode Description

5. Variable Speed Pump Off This mode uses the surface card, a pump-off control (POC) setpoint, and POC
deadband to regulate the speed of the pump. When any part of the POC
deadband is outside the surface card, the speed of the pump is adjusted.

6. Variable Speed Pump Fillage | This mode uses the pump fillage calculated from the downhole card, fillage
setpoint, and fillage deadband to regulate the speed of the pump. When the
calculated pump fillage is outside the predefined pump fillage deadband, the
speed of the pump is adjusted.

7. Variable Speed Manual This mode gives you basic run/stop motor control. It also allows you to start and
stop your pump manually. You must set the run speed.

For detailed information on configuration and parameters, see Use the
INSTRUCT SRP Web Server on page 33 and Using the INSTRUCT SRP
Local HMI on page 115.

The INSTRUCT SRP is equipped to support ISAGRAF® projects. ISAGRAF
is an industrial automation technology that is used to create standalone
controller or distributed control systems. ISAGRAF is highly scalable and
flexible to work on the hardware platform and operating system of your choice.

Visit www.isagraf.com to download the ISAGRAF software. The ISAGRAF
website contains helpful training videos on the Support page. To view your
project, see ISAGRAF Project on page 113.

The INSTRUCT SRP supports various communication protocols. It supports
Modbus RTU and Modbus TCP. Configuration details are on page 48. The
INSTRUCT SRP provides two Ethernet communication ports (LAN1 and
LAN?2). One Ethernet port can be used for Modbus TCP for SCADA
communication, and the other Ethernet port for local configuration through
the web server on your laptop. See page 29 for Communication port details.
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Chapter1  About the INSTRUCT SRP Solution

WMP Gateway Features

User-supplied Components

14

The INSTRUCT SRP can communicate with wireless transmitters for
pressure and temperature through the wireless messaging protocol (WMP).
The WMP is a proprietary long-range wireless protocol that supports 2.4 GHz

and 900 MHz frequencies. The WMP protocol is intended for use with the
Sensia iSens line of wireless devices.

When the INSTRUCT SRP is ordered with the optional WMP functionality,
it handles wireless communications. The INSTRUCT SRP gateway module
handles all wireless communication through WMP. Figure 64 on page 59
shows the parameters that you must configure through the gateway module in
order for the INSTRUCT SRP to communicate with a wireless transmitter.

You must supply the following components to get the most accurate data from

your INSTRUCT SRP.

Polished-rod Load Cell

The polished-rod load cell measures the weight on the rod string. The
INSTRUCT SRP can operate with two different load cell sizes (13,608 kg
(30,000 Ib] and 22,680 kg [50,000 Ib]). The INSTRUCT SRP provides an
excitation voltage level to the load cell (see page 313 for voltage range). You
configure the load cell as part of the setup process (see page 313).

Incorrect installation can result in erroneous load detection and damage to

c ATTENTION: Properly trained, qualified personnel must install the load cell.
equipment.

The typical installation of a polished-rod load cell is shown in Figure 2.

Figure 2 - Load Cell Assembly

Polished-rod Load Cell

Leveling Washer Set
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About the INSTRUCT SRP Solution ~ Chapter 1

Walking Beam Inclinometer

The inclinometer measures the angle of the walking beam. The inclinometer is
magnet-mounted along the walking beam between the fulcrum and the horse

head.

A solid-state or non-solid state inclinometer (Figure 3) can be used with the
INSTRUCT SRP. Solid-state inclinometers are recommended for installations
that require extra durability.

Figure 3 - Magnet-mount Inclinometer Options

&

® ean® P
® " T Y-axis points towards
® \__%' horse head.

Non-solid-state Inclinomet Solid-state
on-solia-state Inclinometer Inclinometer

In a typical installation of an inclinometer, the horse head of the walking beam
is to the right of the inclinometer box and the signal cable exits the bottom of

the box (Figure 4). For input voltage, see page 313.

Figure 4 - Magnet-mount Inclinometer Assembly on Walking Beam
. .

Inclinometer

WaIking Beam

Horse Head

Fulcrum
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Chapter 1

About the INSTRUCT SRP Solution

16

Hall Effect Sensor

Hall effect sensors must be mounted with magnets at the crank arm and motor
shaft. The Hall effect sensor at the crank arm allows the INSTRUCT SRP to
determine whether the pump has reached the bottom of the stroke. The Hall
effect sensor at the motor shaft allows the INSTRUCT SRP to determine the
motor RPM. The sensors are synchronized together to allow the INSTRUCT
SRP to determine the polished rod position and the belt slippage. The belt
slippage calculation feature can only be determined when both Hall effect
sensors are installed.

With only one Hall effect sensor is mounted on the crank arm (none on the
motor shaft), the INSTRUCT SRP can determine the polished rod position
but not belt slippage.

Figure 5 - Hall Effect Sensors Kit
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Chapter 2

Before You Begin

Handling the INSTRUCT SRP
Package

Install and Connect INSTRUCT SRP Hardware

This section provides the information that is required to mount and wire the

INSTRUCT SRP* controller.

Sensia cannot assume responsibility for the compliance or the
noncompliance to any code, national, local, or otherwise for the proper
installation of this INSTRUCT SRP or associated equipment. A hazard of
personal injury and/or equipment damage exists if codes are ignored during
installation.

c ATTENTION: The following information is a guide for proper installation.

It is recommended that you conduct a site survey to determine a suitable
location to install the INSTRUCT SRP (See Site Survey Template on
page 319). This survey collects the physical and electrical characteristic of the

site equipment. During the site survey, an equipment layout must be drawn.

Use care when lifting the INSTRUCT SRP for mounting.

ATTENTION: To guard against possible personal injury and/or equipment
A damage:

Do not allow any part of the INSTRUCT SRP or lifting mechanism to contact
electrically charged conductors or components.

Do not subject the INSTRUCT SRP to high rates of acceleration or deceleration
while transporting to the mounting location or when lifting.

Do not allow personnel or their limbs directly underneath the INSTRUCT SRP
when it is being lifted and mounted.

You must consider the specifications in Table on page 313 when mounting the

INSTRUCT SRP.
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Chapter2  Install and Connect INSTRUCT SRP Hardware

INSTRUCT SRP Overview

Figure 6 - Front View

-7 i PanelView™
/ (HMI Display)
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Viewing / i

Window (N
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Figure 7 - Bottom View
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Mount the INSTRUCT SRP
Unit

IMPORTANT  Mounting hardware is not included with the INSTRUCT SRP.

Mounting Considerations

The INSTRUCT SRP can be pole- or wall-mounted.

On the back of the enclosure, there is an upper and lower mounting bracket
each with four holes. You must mount the INSTRUCT SRP in a vertical
orientation as shown in Figure 9.

Figure 9 - Mounting Detail

Pole Mounting

Mounting Support

Mounting Procedure

ATTENTION: Allow only qualified personnel to install or maintain the
INSTRUCT SRP. Failure to comply can result in personal injury and/or

ATTENTION: Certify that the INSTRUCT SRP is installed with the HMI facing
North. Prolonged exposure to ultraviolet rays can cause degradation and HMI
failure.

A equipment damage.

To install the INSTRUCT SRP, perform the following steps:

1. Remove the INSTRUCT SRP from its shipping container. Follow the
handling recommendations on page 17.

2. Inspect the equipment for any damage during transportation.
Identify the upper and lower section of the INSTRUCT SRP.

4. Ifyou are pole mounting the device, attach Unistrut” horizontally on the
back wall of the enclosure using screws through the holes in the
mounting bracket. Place this assembly on a 5.08 cm (2 in.) pipe and
attach it with pipe brackets. The minimum height from the floor to the
bottom of the panel must be 1.52 m (5 ft).
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Connect Wiring
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5. Ifyou are wall mounting the device, two screws through each mounting
bracket are sufficient.

This section explains how to wire the components of the INSTRUCT SRP.
Three size 8 holes are available in the enclosure for wire entry.
See INSTRUCT SRP Wiring on page 316 for a fully wired INSTRUCT SRP

wiring diagram.

ATTENTION: Allow only qualified personnel to install or maintain the
A INSTRUCT SRP. Failure to comply can result in personal injury and/or

equipment damage.

Required Tools

The following equipment catalog numbers are recommended:

Table 3 - Tools

Catalog Number | Description

1492-N90 Aflathead terminal block screwdriver with hardened 3 mm (0.12 in.) diameter blade.
1492-KWC A wire-cutting tool that attaches to the screwdriver.
Polished Rod Load Cell

The load cell has a five-wire cable that connects to the INSTRUCT SRP I/0O.
The wires are mounted inside the enclosure on the signal conditioning card

(Figure 10). For details on how to configure your load cell, see page 313.

Figure 10 - Load Cell Wiring Connections to Molex Terminal

LOAD [ INCUNATION. —— — vFD
O 24VDCIN  BATTERY
- EXC+ SIG+ SIG- EXC- 7 EX(+ SIG+ SIG- EXC- A7

FEEDBAC
FEEDBAC
LATCH

UNLATCH
GROUND

+ - +

SISIRSISINSISISISISINSIS/ISISSIMSIS/ISISIS)
+ Excitation—|
+ Sense
Wires from - Sense
Load Cell
- Excitation
Shield
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Walking Beam Inclinometer

The inclinometer has a three-wire cable that connects to the INSTRUCT
SRP. The wires are mounted to the signal conditioning card (Figure 11).

Common ground is the signal (-) and excitation (-).
Figure 11 - Inclinometer Wiring Connections to Molex Terminal

DIUW £ZHA/4DVUV FUdLC
LOAD INCLINATION VED
FO 24VDCIN  BATTERY I_ —I
+ - + - + -

FEEDBACK
FEEDBACK
LATCH
UNLATCH
GROUND

EXC+ SIG+SIG- EXC- 77 EXC+ SIG+SIG- EXC- 7k

SISIRSISINSISSISISINSIS/ISISSIMSIS/ISISIS)
+ Excitation —, J
Wires from +Sense
Inclinometer Common Ground
Shield

Incoming Power

The incoming power is a three-wire signal from the power source. The power
source must supply power in the range of 100...240V AC, 50/60 Hz. The load
signal is wired to a circuit breaker and is routed to a 24V DC power supply.

Figure 12 - Wires from Power Source

16 17 18 19 21 23

25 2% 27 28 29 31 33

20 22 24 30 32 34

1112131415
OIO|O||®
OIO|O||®
L eeeeeeeeeeeeeee

Ground

Neutral

Line
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Motor Run/Stop Command

The default wiring of the INSTRUCT SRP manages the motor with a 24V
powered output (Figure 13) with a maximum output of 1 A. A Run command
from the INSTRUCT SRP corresponds to a 24V signal in the motor control
signal terminals, while a stop command corresponds to a 0V signal.

Figure 13 - 24V DC Motor Run/Stop Control Terminals

16 17 18 1920 21 25 23 54 25 56 27 g 29 3 31 35 33 3y

+24V DC Motor Control Signal
-24V DC Motor Control Signal

ATTENTION: The default wiring of the INSTRUCT SRP uses a ON/OFF (24V/
0V) signal to control your motor.

Motor Run/Stop Status Feedback Wiring

IMPORTANT  When used with a PowerFlex® 753/755 drive, this wiring is not required.

Motor feedback wiring is found on the INSTRUCT SRP I/O board, which
helps the INSTRUCT SRP detect Run and Stop conditions. Feedback + and
Feedback -signals are wired directly to the board (Figure 14). A 5..24 V DC
signal and its return signal can be used to provide feedback to the INSTRUCT
SRP. To detect the signal, the signal must be powered (24V DC).

Figure 14 - Motor Status Feedback Wiring Connections

REPLACE ONLY WITH FASIT D ‘

Blow 2A/250V FUSE
LOAD INCLINATION VFD
o e 21 O
-
ol

FEEDBACK +
FEEDBACK
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UNLATCH
GROUND
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- - EXC+ SIG+SIG- EXC- 77 EXC+ SIG+SIG- EXC- 77

ool ool
A% N A (v A B A L L)\ L) A\~

d

[0)
Q
0)

ol ol
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Motor _l

Status
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VFD Speed Control

IMPORTANT  When used with a PowerFlex 753/755 drive, this wiring is not required.

TIP  The speed reference signal is only used with a variable speed drive.

The INSTRUCT SRP can control a variable speed motor by commanding the
motor to run and providing an analog speed reference signal to your variable
speed drive. An analog4...20 mA sourcing signal is sent to denote the lowest to
highest speed reference that is based on the configuration of the VFD. The two
wires of the speed reference signal are shown in Figure 15. To learn how to
configure the minimum and maximum control frequency, see VED_

Configuration on page 83.

Figure 15 - Analog Output 4...20 mA to VFD Speed Reference

KEPLALE UNLY WITH FAST :I ‘

Blow 2A/250V FUSE
,—LOAD _l INCLINATION |—VFD —| O

EXC+ SIG+SIG- EXC- 7#7 EXC+ SIG+SIG- EXC- b

FEEDBACK +
FEEDBACK -
UNLATCH
GROUND

O 24VDCIN  BATTERY
+ - + -

LATCH

/\/\/’\/’\e ol ool
A\ A A%\ (v L \/
1

Speed Reference + _I

Speed Reference -

[0)
[0)
[0)
d
(

el ol
A% N4 I\

Hall Effect Sensor

The Hall effect sensors connect to terminal blocks. There are two terminal

blocks (31/32) for the crank arm sensor that are wired to DI6 of the controller.
There are also two terminal blocks (33/34) for the motor shaft (RPM) sensor
that are wired to DI9 of the controller. Both sets of terminal blocks are shown

in Figure 16.

Figure 16 - Hall Effect Sensor

16 7 18 1920 21 20 B 4 P 26 27 28 29 30 31 3533 34
1,13 1,15
S ®:L:L:L:L:L:L:L:L:L:L:L:L:L:L:L:L
OloTIoTIO IO IO TIo [Io IO TIo IO Tl [l 110110 110
Ol0|0||0|®
] e IS ]
Terminal
24V
Top |7 Gy Crank Arm Motor Shaft/
Bottom | —
Single |_— RPM
Typical Wirin
yp 9 Signal
Sensor
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Optional I/0 Wiring

The INSTRUCT SRP can monitor and control additional user-supplied
signals. Additional signals are wired to the corresponding terminal blocks

shown in Figure 17. The system has the following spare channels:
e Six analog inputs
e Two digital inputs

e Four digital outputs

For details on spare channels, see page 25.

Figure 17 - Spare Channels

18 20 22 2 26 2 30 32 34

@je S @il i

Spare Analog Inputs Spare Digital

Inputs

Spare Digital
Outputs

The spare signals are configured with the web server (I/O Configuration on
page 50), wired directly to the controller, and logic expressions are written
using ISAGRAF’ software. The INSTRUCT SRP is equipped to support
ISAGRATF projects.

TIP  The internal 24V DC power supply must be used to power source your
field devices. The maximum 24V field current draw including the 24V DC
ON/OFF outputis 1.5 A.
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Spare Analog Inputs

Six analog inputs (AI) are available for use. Configure the analog inputs (AI2,
Al4, AI5, Al6, Al7, and AI8) by channel to be either 0...5V DC or 1...5V DC.
See Analog Input Configuration (AI2, Al4, AIS, A16, AI7. and AI8) on

page 51 for details about input configuration.

All analog input channels must have a common return. Figure 17 on page 24
shows the location of the Al terminals.

IMPORTANT  For a detailed wiring example and DIP switch settings, see the QRATE iXC2
High Performance Edge Controller User Manual. For a copy of this manual,
contact your local Sensia representative.

Figure 18 - Analog Input Typical Wiring
24V

Top|~V

Bottom| —

Terminal
Block

4...20 mA Signal
Transmitter

IMPORTANT  The resistor configuration that is shown in Figure 18 works for one
channel (shown for Channel 2, but it can be any of the eight channels). If
multiple channels, extra terminals and wiring must be added.

(1) The resistoris sized based on the transmitter being powered from the INSTRUCT SRP 24V DC supply due to the common return for
all eight signals. The resistor must be 250 Q, 3 W (to handle short circuit current), and 0.1% tolerance. The exposed resistor leads
must be covered in insulated tubing.

Spare Digital Inputs

Two digital inputs (DI) are available for use. The digital inputs (DI7 and DIS8)

are isolated.

All digital input channels must have a common return. Figure 17 on page 24
shows the location of the DI terminals.

Figure 19 - Digital Input Typical Wiring
24V
Top |~V ﬁ
Bottom| —
Terminal
Block

Switch

IMPORTANT  For a detailed wiring example, see the QRATE iXC2 High Performance Edge
Controller User Manual. For a copy of this manual, contact your local Sensia
representative.
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Spare Digital Outputs

Four digital outputs (DO) are available for use. The digital outputs (DO5),
D06, DO7, and DOB) are sinking digital output type. When the DO is
active, the load is pulled to ground.

All digital output channels must have a common ground reference. Figure 17
on page 24 shows the location of the DO terminals.

Figure 20 - Digital Output Typical Wiring
24V

Top |~V
Bottom| -

Terminal
Block Load

DO points are
active sink

IMPORTANT  For a detailed wiring example, see the QRATE iXC2 High Performance Edge
Controller User Manual. For a copy of this manual, contact your local Sensia
representative.

Wiring for a Start Alert

The INSTRUCT SRP has a safety feature that allows you to connect a
sounder or strobe to serve as a motor start alert. The signal duration that is

presented can be configured. See Configure Motor Alert Delay Time on
page 204 for details on motor start alert delay time configuration.

Figure 21 shows where to wire a sounder or strobe that is installed as the motor
start alert signal. The INSTRUCT SRP allows you to configure the alert time
through the DO4 channel (sinking) which provides a ground for your sounder
or strobe. You can power your sounder or strobe with the INSTRUCT SRP
internal power.

Figure 21 - Start Alert Signal Wiring Location

7 18 1920 21 22 2 24 25 26 2 28]%° 30 3 3233 3

K|
(

(1) Wired to terminal block. DO5 to terminal 29 and D06 to terminal 30.
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DI4 Aux Wiring for Customer-supplied Stop Operation Signals

The INSTRUCT SRP has a safety feature that allows you to stop operation by

having the pumping unit coast to a stop.

Figure 22 shows the location of DI4 into which a stop operation signal can be

wired. Kill switches come with three terminals: COM, N.O., and N.C.
e Connect the COM terminal of a kill switch to -DI4.
e Connect the N.C. terminal of the kill switch to +DI4.

ATTENTION: See INSTRUCT SRP Wiring on page 316 for proper wiring of a
customer-supplied kill signals with motor control signal interrupt.

IMPORTANT  The DI4 AUX Fault Active configuration must be set as Active LOW. See
Configure DI4/DI5 Aux Fault Alarm on page 208 for more details.

ATTENTION: We recommend a spill-warning environmental switch for
spillage to avoid any spills at the well site.

Figure 22 - DI4 Wiring for Customer-supplied Kill Switch Signal
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Shielded Cables

Ground Lug

28

DI5 Aux Wiring for Optional Emergency Stop (E-stop) Switch

Figure 23 shows how to wire an E-stop switch signal to DI5. E-stop switches
come with three terminals: COM, N.O., and N.C.

e Connect the COM terminal of the E-stop switch to -DI5.
o Connect the N.C. terminal of the E-stop switch to +DI5.

ATTENTION: See INSTRUCT SRP Wiring on page 316 for proper wiring of
customer-supplied kill signals with motor control signal interrupt.

IMPORTANT  The DI5 AUX Fault Active configuration must be set as Active LOW. See
Configure DI4/DI5 Aux Fault Alarm on page 208 for details.

Figure 23 - DI5 Wiring for E-stop Switch Signal
=
s

Customer-supplied || ©
E-stop Switch = ®
=Q

v

DI5

v
+

Certain I/O connections require shielded cables to help reduce the effects of
electrical noise. Ground each shield at one end only. A shield that is grounded
at both ends forms a ground loop, which causes a processor fault. Each
component inside the INSTRUCT SRP assembly is grounded to the
backplane. The shield wires of the load cell and inclinometer must be
connected to the INSTRUCT SRP I/O board shield terminals (Figure 24). If
the analog output is used for speed control, the shield must be attached to the

backplane ground bolt.

Figure 24 - Shield Wires for Load Cell and Inclinometer Signal
REPLACE ONLY WITH FAST ) m-ifi-vn ‘

Blow 2A/250V FUSE a
5 LOAD INCLINATION VFD
g [ U [ 1 I_ _I O
[} + -

EXC+ SIG+SIG- EXC- 7l EXC+ SIG+ SIG- EXC- 7

FEEDBACK +
FEEDBACK
UNLATCH

(O 2o saTTERY
+ - + -

LATCH

SISISINSISISISISINISISISIS/ISINIS]S)

Wire from Shield I

Load Cell

0)

SISISTS)

0)
[0)

Wire from

. Shield
Inclinometer

The cabinet ground lug (Figure 7 on page 18) is attached to the backplane
ground from inside the INSTRUCT SRP enclosure. The ground lug must be

wired to a grounded copper bar outside the cabinet.
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Communication Ports

The INSTRUCT SRP is equipped with a controller that has Ethernet and
serial communication ports. Two ports are used by other hardware within the
enclosure.

Table 4 - Unavailable Ports

Port Function
LAN1 Connected to the PanelView display ). Default IP address is 192.168.0.82.
COM3 Connected to the internal 1/0 card of the INSTRUCT SRP.

(1) Ifusedin an integrated power package, a switch is required.

Three serial COM ports (COMI [RS-232], COM2 [RS-485], and COM4
[RS-232]) and one Ethernet port (LAN2 - default IP address is 192.168.1.83)

are available to fit your communication needs.

The default slave ID for Modbus communication is 1 (see COM Port on
page 45).

Figure 25 - Controller Communication Ports

O LAN1 LAN2 I;oMBz CZOMSSTATUi comt PWR O
i =

]| lofelle] O

=

-, O O

OFF/ON RST oL
PWR —— ANALOGINPUTS ——  —— DIGITAL OUTPUTS —— | ——COM4——
-+ 1234 567 8G 123456 7 8 CC|TXRXGNDRTSCTS
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COM1 (RS-232)

COM1 requires a RJ45-to-DB9 adapter for RS-232 communication. See
Figure 26 for details of this connection and Table 5 for pin identification.
COMI1 can be used as RT'U Slave or can be connected to one third-party
device. Wire this port by connecting RX, TX, and GND. For hardware
handshake, it is necessary to wire Request to Send (RTS) and Clear to Send
(CTS) lines. To verify or edit your COM settings, go to the COM Port
Configuration web server page (page 45).

Figure 26 - Pinouts

1 5 5 1
Loooo0/ Leocooo/
0000 2000
6 9 9 5
’ DB9 Pinout DB9 Pinout
RJ45 Pinout (Female) (Male)

Table 5 - RJ45-to-DB9 Pin Identification

RJ45 Pin DB9 Pin

Number | Color Number | Signal Name

1 White-Orange | 4 DTR out

2 Orange N/C —

3 White-Green 6 DSRin

4 Blue 5 GND

5 White-Blue 3 TXD out

6 Green 2 RXDin

7 White-Brown 7 RTS out

8 Brown 8 (TSin
C(OM2 (RS-485)

COM2 is available on the controller as RS-485. RS-485 is used as Modbus
Slave or as Modbus Master to any third-party slave device. It can connect
multiple third-party devices. It makes two-wire half-duplex connections only.

The controller has a pair of status indicators for COM2 communication status.
When COM2 is communicating, the two status indicators blink (green for
TX and yellow for RX).

(OM4 (RS-232)

COM4 can be used as Modbus Slave or as Modbus Master to any wireless
third-party device. RX, TX, and GND connections are used to communicate
with one third-party device. For hardware handshake, wire the RTS and CTS
lines as well. To verify or edit your COM settings, go to the COM Port
Configuration web server page (page 45).
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WMP Hardware
Configuration

Ethernet Ports (LAN2)

The controller has one available 10/100 auto-sensing Ethernet port. This port
is accessed via the Ethernet plug on the bottom of the enclosure (Figure 7 on
page 18). Straight Ethernet cables or crossover can be used for both device to
personal computer and device-to-device communication. This port has status
indicators for TX/RX. Table 6 shows the signal connection.

Table 6 - Signal Connections

EthernetRJ45 | Signal
1 X+

2 X-

3 RX+

6 RX-

The INSTRUCT SRP controller can be equipped with an optional radio. This
configuration is an ETO offering that enables WMP communication. A DIP
switch allows you to select the serial communication standard default (RS-232
or RS-485) and enable/disable radio communication for WMP features
(Eigure 27) manually. The DIP switch is on the back of the controller unit
(with cover removed). Toggle between ON/OFF to change settings.

Figure 27 - SW4 for COM4 and Radio Port (Both Switches in ON Position)

N

0
' Q)
o
-

of 19 ]

UlB

Item | Description

1 Serial Communication Standard (DIP switch 1): The default position is OFF (RS-232). Toggle to ON
position to use RS-485.

2 Radio ON/OFF (DIP switch 2): The default position is OFF (radio capabilities disabled). Toggle to ON
position if you are using WMP.
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Chapterig

Use the INSTRUCT SRP Web Server

COnfiguration Methods You must use the following two configuration methods to commission the
INSTRUCT SRP* controller successfully.

o Web server

Recommended for quick configuration when you know the

INSTRUCT SRP configuration parameters

Network configuration, download configuration, communication
configuration, and firmware update are exclusive to the web server 1)
Time and date configuration

WMP gateway configuration

Allows remote monitoring of well status, including production data,
alarms, and current card

o Local HMI (see Using the INSTRUCT SRP Local HMI on page 115)

COnfiguration Using Web To configure your INSTRUCT SRP with the web server, you must power up

Server

SCrver.

your system and set it to preconfiguration state before logging on to the web

Set INSTRUCT SRP to Preconfiguration State

1. Confirm that all inputs are securely connected to the correct terminals.

2. Verify that the supplied power voltage to the INSTRUCT SRP is

correct.

3. Verify that the INSTRUCT SRP breaker is switched to the ON

position.

4. The Operator display (or your selected default display) is shown

automatically.

(1)  Configuration can be done remotely with appropriate setup.
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Log in to Web Server

To log in to the web server, you must do the following:
o Configure the LAN network settings of your computer

o Access the web server with a browser

Configure LAN Network Settings

IMPORTANT  The following steps require a computer with a Windows® 7 (or newer)
operating system.

1. With the INSTRUCT SRP powered up, connect the Ethernet port on
your computer to the LAN2 port of the INSTRUCT SRP with an
RJ45 Ethernet cable. Use the Ethernet plug on the bottom of the

enclosure to access LAN2.

Figure 28 - RJ45 Connector

Bottom of Controller Enclosure Laptop

IMPORTANT  Take note of your network connection settings; you must restore them after
configuration of the INSTRUCT SRP.

2. Configure the computer network adapter from Control
Panel>Network and Sharing Center>Change Adapter Settings.

3. Double-click your Local Area Connection and then click Properties.

. Local Area Connection Status X

General
|

Connection
1Pvd Connectivity: Ho Internet accass
1PvE Connectivity: No nebwork access
Media State: Enabled
Duration: 07:04:06
Speed: 100.0 Mbps

. Details...

Acthity
-
Sent L! Recenved
=

Bytes: 3,122,175 | 2,426,147
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4. Select Internet Protocol Version 4 and click Properties.

Ee— <

Networking | Sharing

Connectusing

'f Intel{iR) Ethernet Connection I217-LM

This connection uses the following items:

¥ M Clignt for Microsof Metworks

¥ J2lvihware Biidge Protocol

¥ /21QoS Packet Scheduler

¥ JBlFile and Printer Sharing for Microsoft Netwarks

™ .. Intermet Protocol Viersion 6 (TCP/IPvE)

[] «. Link-Layer Topology Discovery Mapper /O Driver
[} .4 Link-Layer Topology Discovery Responder

Descnption
Ti ion Control P, il Protocol. The default wide
area network p that provid across

diverse interconnected networks.

OK ]' Cancel ]

5. Click Use the Following IP address and enter an IP addressV) and
subnet mask 255.255.255.0 and click OK on each window to complete
the LAN setting changes.

Internet Protocol Version 4 (TCP/IPv4) Properties L@_“

General

You can get IP settings assigned automatically if your network
supports this capability. Otherwise, you need to ask your network
administrator for the appropriate IP settings.

Obtain an [P address automatically

Q) Use the fellowing IP address:

IP address: 192 .168 . 1 .50
Subnet mask: 255 .255.255. 0
Default gateway:

Obtain DNS server & alty
Q) Use the following DNS server addresses
Preferred DNS server:

Alternate DNS server:

Validate settings upon exit

(1) Ifthe computer is connected to the LANT port, use 192.168.0.XX. If the computer is connected to the LAN2 port, use
198.168.1.XX. The computer must have an IP address on the same network as the LAN port to which it is connected.
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Access Web Server
IMPORTANT  For optimal functionality, use Chrome™ or Firefox™ as your browser.
1. Use a web browser to enter the IP address of either LAN1 or LAN2
depending on which LAN port the computer is connected to. The
default LAN IP addresses are:
o LANI — https://192.168.0.82 (connected to PanelView™ display)
o LAN2 — https://192.168.1.83 (default for upgrades and
configuration)
2. When you are prompted for the authentication, enter the default user
name and password:
e User Name: Admin
e Password: vMiRtu800
Figure 29 - Web Server Credentials
Authentication Required 5
The server http://10.90.173.64:80 requires a
username and password. The server says:
GoAhead.
User Name: Admin
Password:; "t
Log In Cancel
3. Once you are granted access to the web server, the Controller Well
Status page (Figure 30) is displayed.
Figure 30 - Controller Well Status Screen
INSTRUCT SRP
Controller Well Status
Module Status = Running
Basic Data
Surface Purnping Lt Model C-9120-427-192
Pump Unigue [0 108
Pump SubUnique [0 1081
Well State Fur State
Motor Feedback Status oN
Operation Mode Varable Speed Pumg Fllage
Process Alarrn Restart Counter [+]
Pumging Speed 3.45 SPM
%y Card Pump Fillage 98.65 L)
Tue g 7 17 Pump Fillage Set Point 50.00
Commanded Frequency 5530 He (7.12 SPM)
Downtime Counter Q mirute
Motor Alen Delay Time 1 second
Stroke Period 1733 second
Time not in Run o minute
Time Faded [+] mirute
Average Pump Fillage 72355 :
Gas Oil Ratio 30000 sclfstb
Water Cut 60.00 ]
Accumalated Power '_‘Jn‘illﬂp[lﬁf' 000 KWh
Current Load EU Value 17942 Ibs
(o] (B
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System Status The System Status pages provide you with overall status information for your
controller and associated communication statistics. WMP and Modbus
statistics are important tools that help you troubleshoot communication
problems.

Figure 31 - System Status Menu Structure
Main Menu
& System Status

RTU

I/O Status

Module Status

ISaGRAF Status

- Modbus Statistics

RTU Master
RTU Slave
TCP Master
TCP Slave

WMP Statistics

Diagnostic

RTU

Figure 32 - RTU
RTU

Parameter Value

Serial Number 17485-20575-32446

RTU Modbus ID
LAN 11P

LAN 1 MAC
LAN 2 1P

LAN 2 MAC
comMl

comz2

com4

Latitude

Longitude

1

10.112.19.90
44:4D:50:62:7E:BE
192.168.1.83
44:4D:50:62:7E:BF

No Application Binded
No Application Binded
WMP [0]

N 23° 40° 00"

E 58° 30° 00”

Row | Description

N

Serial Number: The unique serial number of the controller.

RTU Modbus ID: The Modbus Slave ID of the controller.

LAN1 IP: The IP address of LAN1 Ethernet port.

LANT MAC: The media access control (MAC) ID of LAN1 Ethernet port.
LAN2 IP: The IP address of LAN2 Ethernet port.

LAN2 MAC: The MACID of LAN2 Ethernet port.

COM?1: The application that is bound to COM1.

COM2: The application that is bound to COM2.

COM4: The application that is bound to COM4 (WMP is the default).

Latitude: The user-entered latitude to pinpoint the location of the controller.

O| 0o N O | & W N

—_
o

—_
=

Longitude: The user-entered longitude to pinpoint the location of the controller.
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1/0 Status
Figure 33 - 1/0 Status
I/0 Status
Channel No. Al Dl AO DO
1 0.06841 4] 4.04034 0
2 0.00000 0 4.04034 0
Column | Description
1 Al: The real-time voltage or current reading for Analog Input Channels 1.. .8.
2 DI: The real-time digital status (0 or 1) for Digital Input Channels 1...9.
3 AO: The real-time voltage or current output that is supplied at Analog Output Channel 1& 2.
4 DO: The real-time digital output status (0 or 1) for Digital Output Channels 1...8.

Module Status

Figure 34 - Module Status
Module Status

1 I GI‘TDst Version 10120
Suite Firmware Version 82195
Module Name Status Version Fault Status |- 2
RTU Kernel ¥ 10155 NA
Messagelogger * 1.0111 A
AlarmManager Mot Running MA
Datalogger Not Running MA

Item | Description

Ghost Version: The Linux Ghost version number of the controller.

1

Suite Firmware Version: The suite firmware revision number of the controller.

Status: The status of the specified module. If module is not active, this checkbox is cleared.

Version: The version number of each module. Not Running is displayed if the module status is not selected
2 | torun.

Fault Status: The reason that the module has stopped running. If the module is running or not selected to
run in RTU Kernel, Fault Status is displayed as NA.
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ISAGRAF Status

Figure 35 - ISAGRAF Status
ISaGRAF Status

Resource ID Status Version Cycle Count Current Time Prog Time Max Time Overrun
1 INACTIVE 0 0 0Oms 0ms 0 ms 0
2 INACTIVE 0 0 Oms 0ms 0 ms 0
3 INACTIVE 0 0 0Oms 0ms 0 ms 0
4 INACTIVE 0 0 0 ms 0 ms 0ms 0

Column | Description

1 Resource ID: The resource identification number that is defined in ISAGRAF® Workbench for each
resource

2 Status: The running status of a resource (Inactive, Active, or Error).

3 Version: The version number of the resource. The number increases by one each time the resource is

recompiled and deployed.

4 Cycle Count: The total number of cycles the resource runs.
5 Current Time: The time that a resource has spent in the current cycle.
6 Prog time: The maximum time that is used by a resource to run a cycle.
7 Max Time: The cycle time that is defined in ISAGRAF workbench.
8 Overrun: The number of times a resource has overrun (the execution time exceeds the program time).
Modbus Statistics
RTU and TCP Master
Figure 36 - RTU and TCP Master
D Query [ast Query Time Response [3ST Response Time Time Out CRCET Thvalid Reset
.
10 0 - 0 - 0 0 0
) Overrun
D Scan Group Overrun by milliseconds

Item | Description
ID: The slave device Modbus ID
Query: The number of queries that are sent to slave device.

Last Query Time: The time of last sent query.

Response: The number of responses that are received from slave device.

Last Response Time: The time of last received response.

Time Out: The number of time outs in sent queries.

CRCErr: The number of cyclic redundancy check (CRC) errors in received responses.
Invalid: The number of invalid (non-available Modbus registers) responses.

Reset: Reset statistics to zero for the specified slave device.
Reset All: Reset statistics to zero for all slave devices.

Over Run ID: The slave device Modbus ID for which over run (execution time exceeded scan time) occurred.
2 | Over Run Scan Group: The scan group number for which over run occurred.

Over Run by mSec: The number of milliseconds by which execution time exceeded scan time.
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RTU and TCP Slave

Figure 37 - RTU and TCP Slave

MB_RTU_SLAVE Statistics

D Query Last Query Time Response Last Response Time CRC Err Invalid Reset
Reset All
1 0 01/01/1970 - 04:00:00 0 01/01/1970 - 04:00:00 0 0 Reset -
247 0 01/01/1970 - 04:00:00 [/} 01/01/1970 - 04:00:00 0 0 Resel =
Column | Description
1 1D: The Modbus ID.
2 Query: The number of queries received.
3 Last Query Time: The time of last received query.
4 Response: The number of responses sent.
5 Last Response Time: The time of last sent response.
6 CRCErr: The number of CRC errors in received query.
7 Invalid: The number of invalid (non-available Modbus registers) requests in received query.
8 Reset: Reset statistics to zero for the specified Modbus ID.
Reset All: Reset statistics to zero for all Modbus IDs.
WMP Statistics

The WMP Statistics page (Figure 38) shows the communication efficiency

between the wireless transmitters and the gateway.

Figure 38 - WMP Statistics

WMP Statistics

Transmitter ID Message Sent Message Received Last Message Time Time Since Last Message  Next Message Response Time Transmitter Efficiency Received Efficiency

(Seconds) (Seconds)
Column | Description

1 Transmitter ID: The wireless transmitter ID of the registered transmitter.

2 Messages Sent: The number of messages the gateway sends to the registered transmitter.

3 Messages Received: The number of messages the gateway receives from the registered transmitter.

4 Last Message Time: The time of last message that is received from the registered transmitter.

5 Time Since Last Message (Seconds): The number of seconds since the last received message from
the registered transmitter.

6 Next Message (Seconds): The number of seconds until the next scheduled message to be received
from the registered transmitter.

7 Response Time: The number of milliseconds that the transmitter takes to respond to a request from
the gateway.

8 Transmitter Efficiency: The ratio of number of messages the transmitter receives to the number of
messages the transmitter sends.

9 Received Efficiency: The ratio of number of messages the gateway receives from the registered

transmitter to the number of messages the transmitter sends.
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Diagnostic

Figure 39 - Diagnostic

Diagnostic
Hardware
Board Temperature 33.0126°C
Supply Voltage 118473V

1 —p»| Memory Usage Total: 515996KB  In Use: 174388KB  Free: 341608KB
Disk Usage Total: 882397KB  In Use: 128521KB  Free: 708315KB
CPU Usage In Use: 63%  Idle: 27%
Software
Madbus TCP Client Connected 0

. RTU Start time 21/10/2015 - 04:33:18

2 (DD/MM/YYYY - hh:mm:ss)

Last FTP Login No user logged-in

Trigger Diagnostic || Back

Item | Description

Board Temperature: The temperature of the controller board in °C.

Supply Voltage: The currently supplied voltage to the controller.

1 | Memory Usage: The memory usage for modules running (in KB).

Disk Usage: The disk usage for modules running (in KB).

CPU Usage: The percentage of controller CPU usage.

Modbus TCP Client Connected: The number of TCP client users that are connected to the controller.

2 | RTU Start Time: The date and time of last power on cycle of the controller.

Last FTP Login: The last user who logged in through FTP connection.

System (onfiguration The System Configuration pages allow you to configure advanced controller
settings such as IP address, COM port settings, and interface protocols. The
Restore Default page allows you to restore your system to factory settings.

Figure 40 - System Configuration Menu Structure

Main Menu
8- System Status
= System Configuration
RTU Kernel
IP Address
Board Time
Device ID

Bl Interface Protocols
Modbus Sla
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RTU Kernel

A list of applications currently in the controller. When checked, the
application is enabled and automatically starts on power-up.

Figure 41 - RTU Kernel
RTU Kernel Configuration

General

1 —P| Watch Dog Interval I 3

Internal Applications

secands

Application Enable

AlarmManager
DataLogger
10_DataAcquisition [
ME_RTU Master
MB_RTU_Slave

MEB_TCP_Master

WebServer s
ISAGRAF

2 — T INSTRUCT SRP @

DNP3_SLAVE
DNP3_MASTER

ENRON_MEB_SLAVE
ENIP
VFD_MASTER

BOM
MQTT_CLIENT
MQTT_CLENTE

Messagelogger Ll

ME_TCP_Slave (5]

WP 54

ME_Data_Copier =]

Item | Description Item

Description

1 Watch Dog Interval: The time that the software watch-dog timer checks
RTU Kernel. This time is fixed to 180 seconds and is not configurable.

MessageLogger: The Message Logger module.

AlarmManager: The Alarm Manager module.

DataLogger: The Data Logger module.

10_DataAcquisition: The I/0 board module. This application must always
be enabled.

MB_RTU_Master: The Modbus RTU master module. )

2| MB_RTU_Slave: The Modbus RTU slave module. This application defaults
to enabled.

MB_TCP_Master: The Modbus TCP master module.

MB_TCP_Slave: The Modbus TCP slave module. This application defaults
to enabled.

Web Server: The web server application module. This application must
always be enabled.

ISAGRAF: The ISAGRAF application module. This application defaults to
disabled. Enable this module as required if ISaGRAF logic is required in the
controller. If this module is disabled, no ISaGRAF project can be uploaded to
the controller.

INSTRUCT SRP: The INSTRUCT SRP application module. This application
must always be enabled.

DNP3_SLAVE: The DNP3 slave module. "

DNP3_MASTER: The DNP3 master module. ")

WMP: The WMP application module. This application must always be
enabled. This module is used for the WMP communication to the wireless
transducers while the controller is acting as a WMP gateway.

ENRON_MB_SLAVE: The Enron Modbus Slave module. "V

ENIP: The EtherNet/IP module. "

VFD_MASTER: The WMP application module. This application must always
be enabled. This module is used for the WMP communication to the wireless
transducers while the controller is acting as a WMP gateway.

MB_Data_Copier: The Modbus Data Copier module.

BOM: The Black Oil Model module.

MTTQ_CLIENT: First instance of MQTT client module.

MTTQ_CLIENTB: Second instance of MQTT client module.

(1) You must use vMiConfig to configure DNP3 (slave and master), Enron Modbus slave, or ENIP successfully when they are enabled. For vMiConfig instructions, see the QRATE iXC2 High Performance Edge

Controller User Manual. For a copy of this manual, contact your local Sensia representative.
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IP Address

A

ATTENTION: To avoid personal injury and/or machine damage, verify that
the well is in Stopped State before attempting to change your IP
configuration. See Fixed Speed Quick Start Configuration on page 225.

You can change the IP configuration of LAN1 and LAN2 ports from the IP
Address Configuration screen (Figure 42) under System Configuration.

After changing the IP, click Set & Reboot for changes to take effect.

Figure 42 - IP Address

IP Address Configuration

LAN1

Enable v

1P Address 192
1 —3

MNet Mask 255

Gateway 192

LAN2

Enable v

IP Address 192
22—

MNet Mask 255

Gateway 192

DNS

3 4>{ Domain Name Server 192

| Set & Reboot || Cancel |

168

(=1

[
o
n

[=]

82

83

Item

Description

Enable: Check the box to enable (or clear it to disable) LAN1.

IP Address: The IP address for LAN1.

Net Mask: The subnet mask for LAN1.

Gateway: The gateway IP that is connected to LAN1.

Enable: Check the box to enable (or clear it to disable) LAN2.

IP Address: The IP address for LAN2.

Net Mask: The subnet mask for LAN2.

Gateway: The gateway IP that is connected to LAN2.

Domain Name Server: The domain server name that is connected to the controller.
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Board Time

When the INSTRUCT SRP is first commissioned, the board time must be set.
Configure the date and time and choose the correct time zone from the pull-

down menu (Figure 43), and click Set.

TIP  For automatic time synchronization, verify that the INSTRUCT SRP is on a
network with an enabled time server.

Figure 43 - Board Time
Board Time Configuration

Board Date & Time

Date (DD/MM/YYYY) 8 v[9 v|201T ¥
1= Time (hh/mm/ss) 8 v[1iv[arv
Time Zone 04:00 - Asia/Dubai v

Auto Time Synchronization

Enable T
2 — || Synchronize Everyday Raily ¥
Time Server nip.ubuntu.com | Update Now
Set || Cancel

Item | Description

Date (DD/MM/YYY): The date to be displayed.

1 | Time (hh/mm/ss): The time to be displayed.

Time Zone: The time zone where the INSTRUCT SRP is installed.

Enable: When checked, the Auto Time Synchronization is enabled.

2 | Synchronize Everyday: Select whether to auto synchronize the time: Daily or Hourly.

Time Server: The address of your network time server.
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Device ID

Figure 44 - Device ID
Device ID Configuration

11— RTU Modbus ID: 1

2 — Additional Modbus ID

Modbus ID Add
Modbus ID Delete
#No. List of Modbus IDs

Set & Reboot || Cancel |

Item

Description

1

RTU Modbus ID: The Modbus slave ID of the INSTRUCT SRP used for Modbus communication.

2

Additional Modbus ID: Additional Modbus ID can be created which you can use for ISaGRAF applications.

COM Port

Figure 45 - COM Port

COM Port Configuration

COM No. Baud Rate Data Bit

Parity Stop Bit H/W Flow Delay After RTS Type
Control
com1 9600 v 8 v NONE ~ 1~ 100 RS-232 v *
COM 2 9600 - g - NONE ~ e N/A N/A RS-485 ~
COM 4 9600 - 8- NONE - b 100 R5-232 ~ **
* Change BIOS setting to select COML as RS-232 or R5-485
** Change hardware switch (SW 4) to select COM4 as RS-232 or RS-485
Column | Description
1 COM No.: The physical COM from the controller.
2 Baud Rate: The communication rate for the COM port serial communication.
3 Data Bit: The data bit for the COM port serial communication.
4 Parity: The parity for the COM port serial communication.
5 StopBit: The StopBit for the COM port serial communication.
6 H/W Flow Control: This option is enabled when device communication to this COM port requires flow
control.
7 Delay After RTS: The number of milliseconds of RTS delay before it is sent to the serial device
connected to this COM port.
8 Type: The type of serial communication for this COM port (RS-232 or RS-485).
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System Debug Message Logger

Figure 46 - System Debug Message Logger
System Debug Message Logger Configuration

Module Status = Running

Log g

Module Name Log To Message Type

AllModuleQn Console LogFile TCP Critical Error Error Warning Info Debug

Fi 7 & ¥ ¥
RTU_KERNEL Console LogFile TCP Critical Error Error Warning Info Debug
MESSAGE_LOGGER Console LogFile TCP Critical Error Error Warning Info Debug
ALARM_MANAGER Console LogfFile TCP Critical Error Error Warning Info Debug
DATA_LOGGER Console LogFile TCP Critical Error Error Warning Info Debug
10_DATA_ACQUISITION Console LogFile Tcp Critical Error Error Warning Info Debug
MB_RTL_MASTER Console LogFile TCP Critical Error Errar Warning Info Debug
ME_RTUSLAVE Console LogFile TCP Critical Eror Error Warning Info Debug
MB_TCP_MASTER Console LogFile TCP Critical Error Errar Warning Info Debug
MB_TCP_SLAVE Console LogFile TCP Critical Error Error Warning Info Debug
WEB_SERVER Console LogFile TFP Critical Error Error Warning Info Debug
ISAGRAF Console LogFile TCP Critical Error Error Warning Info Debug
pac Console LogFile P Critical Error Error Warning Info Debug
DNP3_SLAVE Console LogFile TCP Critical Error Error Warning Info Debug
DNF2_MASTER Console LogFile TCP Critical Error Error Warning Info Debug
. Console LogFile TCP Critical Error Error Warning Info Debug
ENRON_MB_SLAVE Console LogFile TCP Critical Error Error Warning Info Debug
ENIP Console LogFile TCP Critical Error Error Warning Info Debug
VFD_MASTER Console LogFile TCP Critical Error Errar Warning Info Debug
Column | Description Column | Description
Log To Message Type

1 Console: Display the system debug messages on monitor through VGA port. 5 Error: Generate system debug message for all errors messages.

LogFile: Save the system debug messages to Message.csv log file. Warning: Generate system debug message for all warning messages.

2 6
3 TCP: Display the system debug message over TCP Port 8000. 7 Info: Generate system debug message for all info messages.
4 8

Critical Error: Generate system debug message for all critical Debug: Generate system debug message for all debug messages.

€rror messages.
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Web Server

Figure 47 - Web Server
Web Server Configuration

Module Status = Running

Location
—» Latitude N vl [23 Plao oot

2 —9 Longitude E ~|lss Pi30lloo
General

3 —®  Connection Type https ¥

L https Port 443
Certificate

> —P Certificate Type Self-Signed ¥

Item | Description

1 Latitude: The user-entered latitude of the location of the controller.

2 | Longitude: The user-entered longitude of the location of the controller.

3 | Connection Type: You can select between a secure (https) and a non-secure (http) connection type. By
default a secure (https) connection is selected.

4 | http/https Port: A user-configurable web server port for secure (https) or non-secure (http) connections.
The default value for this port is 80 for non-secure (http) connections, and 443 for secure (https)
connections.

5 | Certificate Type: The Certificate type options are Self-signed and User Supplied. If self-signed certificate
is selected, then the controller generates a self-signed certificate for its own IP address. If User Supplied
certificate is selected, then you have to upload following three files in PEM format:

« (A certificate

« Server key

« Server certificate

The QRATE iXC2 High Performance Edge Controller User Manual uses
HTTPS to authenticate the web server and protect the privacy and integrity, of
the exchanged data, while the data is in transit. The bidirectional encryption of
communication, between a client and server, helps protect against
eavesdropping and tampering. The QRATE iXC2 Controller supports two
certification methods, Self-signed and User Supplied. The definitions of each

can be found in the description table, above.

Certificates must be signed by a trusted certificate authority (CA) for the web
browser to accept it without warning. The CA certifies that the certificate
holder is the operator of the web server that presents it. Web browsers are
generally distributed with a list of signing certificates, of major CA, so that they
can verify certificates signed by them. The CA is an entity that issues digital
certificates. A digital certificate certifies the ownership of a public key by the
named subject of the certificate. This certification allows others to rely on
signatures, or assertions, which are made about the private key that corresponds
to the certified public key. A CA acts as a trusted third party-trusted both by
the subject (owner) of the certificate and the party that relies on the certificate.
The format of these certificates is specified by the X.509 standard.
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Interface Protocols

The INSTRUCT SRP supports Modbus RTU, Modbus TCP, EtherNet/ 1p(h),

DNP3() (slave and master), and Enron Modbust! slave. The INSTRUCT

SRP has two Ethernet communication ports (LAN1 and LAN2). One

Ethernet port is used for connection to the PanelView™ terminal, and the other

Ethernet port for local configuration through the web server. The IP address is

set through web server, see IP Address on page 43.

TIP  The INSTRUCT SRP can support up to two MQTT clients.
IMPORTANT  See Modbus mapping registers in Appendix D on page 325.

The INSTRUCT SRP has three serial ports, two RS-232 ports, and one RS-

485 port that support Modbus RTU protocol. All serial ports support either

Modbus RT'U Slave or Master. You can set the COM ports configuration

through the web server (Figure 48 on page 48).

Serial Modbus Slave Configuration

Figure 48 - Serial Modbus Slave Configuration

Serial Modbus Slave Configuration
Module Status = Not Running
General
COM1 o
COM2
COM4
Protocol Type: RTU
— Forwarded Query Time Out: 1500 milliseconds
Forwarded Query Time Out 04 SLAVE DEVICE FAILURE »
Response:
Send Exception Response: v
Statistic
> Enable ’
Enable Auto Reset v
Reset Time Houri2 + Minute;22 ~
Sel | Set& Restarl | Cancel
Item | Description
COM1/COM2/COM4: Check the box to enable COM1/COM2/COM4, respectively.
Protocol Type: Select RTU or ASCII Modbus Protocol type.
1 Forwarded Query Time Out: The maximum time the RTU Slave Module waits before sending an
exception for a query that is forwarded from Modbus client to a Slave Device.
Forwarded Query Time Out Response: Select the Exception Message to send to Modbus Client.
Send Exception Response: Check the box to send an exception response to Modbus Client.

(1) You must use vMiConfig to configure DNP3 (slave and master), Enron Modbus slave, or ENIP successfully when they are enabled.
For vMiConfig instructions, see the QRATE iXC2 High Performance Edge Controller User Manual. For a copy of this manual,
contact your local Sensia representative.
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Item | Description

Enable: Check the box to generate communication statistics.

2 | Enable Auto Reset: Check the box to reset communication statistics everyday at a specified time.

Reset Time: The time of the day to reset communication statistics.

TCP Modbus Slave Configuration
Figure 49 - TCP Modbus Slave Configuration
TCP Modbus Slave Configuration

Module Status = Running

General
Max Client: 5
Forwarded Query Time Out: 1500 milliseconds
Forwarded Query Time Out 04 SLAVE DEVICE FAILURE ~
1 —P»| Response:
Send Exception Response: v
Modbus Port: 502
Idle Socket Time out: 30 seconds
Statistic
Enable v
2 —P»| Enable Auto Reset v
Reset Time Hour:1 +| Minute;10 ~

Set | Set& Restart | Cancel

Item | Description

Max Client: The maximum number of Modbus clients that can connect to the controller.

Forwarded Query Time Out: The maximum time the RTU Slave Module waits before sending an
exception for a query that is forwarded from Modbus client to a Slave Device.

1 | Forwarded Query Time Out Response: Select the Exception Message to send to Modbus Client.

Send Exception Response: Check the box to send an exception response to Modbus Client.
Modbus Port: TCP port number that is used for Modbus TCP Slave.

Idle Socket Time out: The maximum time the TCP Slave port waits before closing the TCP Socket.

Enable: Check the box to generate communication statistics for TCP Slave Module.

2 | Enable Auto Reset: Check the box to reset communication statistics everyday at specified time.

Reset Time: The time of the day to reset communication statistics.

Restore Default

Figure 50 - Restore Default
Restore Default Configuration

1 —P» Restore All Default
WARNING: Restoring default will erase all current configuration.

Set & Reboot || Cancel
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Item

Description

1 | Restore All Default: To restore all default system settings, check the box and select Set & Reboot.

1/0 Configuration

The I/0 Configuration pages allow you to modify individual I/O channels.

The default I/O configuration is set to work with the INSTRUCT SRP
application. Any change to non-spare channels modifies how your
INSTRUCT SRP operates.

Figure 51 - 1/0 Configuration Menu Structure

Main Menu

#- System Status

#- System Configuration

=-]/0 Configuration
“Analog Input
Analog Output
‘Digital Input
Digital Output
Alarms

The following I/O channels are preconfigured and allocated for the

INSTRUCT SRP
Input/Output | Description

Al Load cell signal (do not modify)
A3 Position inclinometer signal (do not modify)
A01 VFD 4...20 mA speed command signal (do not modify)
DI1 Motor feedback signal (do not modify)
DI2 HOA signal status (do not modify)
DI3 Power loss signal when battery is used for future expansion (do not modify)
DI4 Customer-supplied kil signal
DI5 Customer-supplied E-stop switch
DI6 Hall effect crank arm sensor
DI9 Hall effect motor shaft/RPM sensor
DO1 Motor control (for non-latching relay)
D02 Motor control (latch for motor Run command)
D03 Motor control (unlatch for motor Stop command)
D04 Buzzer alert signal from Start alert
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Analog Input Configuration (Al2, Al4, Al5, Al6, Al7, and Al8)

You must verify that the switches for the analog channels are properly set.
When the switch is in the ON (up) position, the input is in Current mode. In
the OFF (down) position, the input is in Voltage mode. Figure 52 shows All,
AI2,AI3, and AI8 in Voltage mode while AI4,AI5,Al6, and AI7 are in Current
mode.

Figure 52 - Analog Channel Switches

IMPORTANT  To access the switches, you must open the controller enclosure. See the
QRATE iXC2 High Performance Edge Controller User Manual. For a copy of this
manual, contact your local Sensia representative.

Figure 53 - Analog Input Configuration (Channels 1...10)
Analog Input Configuration

Module Status = Running

Channel No. Mode Range EU Low EU High Calib Low Calib High Scale upto 22 mA Differential
1 [voitage | [0to512V V| [oooooco ] [5.120000 ] [0000000 ] [16777215.000( m] m]
9 [Current v| [4to20mA V| [o.000000 | [1500.000000 | [1310720.0000( [s553600.00001] [}

3 [Voitage ] [0ws12v V] [oooooo0 ] [e-120000 ] [ooooono ] [16777215.000(] m] m]
4 [Current V| [41020mA V] [oo00000 ] 1500000000 ] [1310720.0000( [#553600.0000( O

5 [Current v] [4t020mA V] [oooooco ] [1500.000000 | [1310720.0000( [6553600.0000( m] m]
6 [Current /] [4t020mA V] [o0oo000 | [1500.000000 | [1310720.0000( [s553800.0000(] m]

7 [Current v] [4to20mA V] [oooooco ] [1500.000000 | [1310720.0000( [6553600.0000( O O
8 [Current V| [41020mA V] [oo00000 ] 1500000000 ] [1310720.0000( [#553600.0000( O

9 Temperature

10

Column | Description

1 Mode: "
Channels 1...8 - Select whether the analog input channel reads Current or Voltage signal.
Channel 9 - This parameter defaults to display temperature and is not configurable.
Channel 10 - Select whether Battery (supply voltage) or Humidity data is displayed.

Range: The range of the analog input signal into the particular Al.

EU Low: The engineering unit (EU) low value for the signal into the analog input.

EU High: The EU high value for the signal into the analog input.
Calib Low: The calibration for the Al channel (do not modify).
Calib High: The calibration for the Al channel (do not modify).

Scale Up to 22 mA: Check the box to scale engineering data for analog current inputs up to a
maximum value of 22 mA. When cleared, the engineering data is only scaled up to 20 mA.

N oy B W

8 Differential: Whether the corresponding Analog Input Channel reads single ended or differential
analog input signal. Applicable only for Channels 1,3, 5, and 7.

(1)  See the QRATE iXC2 High Performance Edge Controller User Manual for DIP Switch settings. For a copy of this manual, contact
your local Sensia representative.
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52

IMPORTANT  To change the Al channel configuration, and switches, the top cover of the

QRATE iXC2 High Performance Edge Controller must be removed. By default,
Al1and AI3 are in Voltage while the rest of the channels are in current mode.

Analog Output Configuration (A02)

Figure 54 - Analog Output Configuration

Analog Output Configuration

Module Status = Running
Channel No. Made AO Count Co-efficient Constant Default EU Default Value On Start
up
1 Curent = 219 0797002 8.500000 4040342 v/mA )
2 Curent ~ 819 Q97003 8500000 4040342 v/mA o
[ ser || concel
Column | Description
1 Mode: The analog output (AO) type for AO2 can be either Current or Voltage.
2 A0 Count: The raw count for calibration that comes preconfigured (do not modify).
3 Coefficient: The coefficient for the AO that is used internally for calibration that comes preconfigured
(do not modify).
4 Constant: The calibration constant for the AO that is used internally for calibration that comes
preconfigured (do not modify).
5 Default EU: The output value on the AO upon rebooting the controller.
6 Default Value On Startup: When checked, the Analog output defaults to the “Default EU” value.

Digital Input Configuration (DI7 and DI8)

Figure 55 - Digital Input Configuration

Digital Input Configuration

1 —P» Meodule Status = Running

Channel No.

w oo e w n e

Mode Deb Time (milli ds)* |2
Dignal - 15
Do - 5
Digtal - 15
Digal - 15
Digial T 15
Digtal - 15
Dagieal - 15
Digital - 15
Pulse Per Minute - 15

* Debounce Time is applicable for Digital Inpat Type only.

| set & Restart || Cancel |

Item

Description

1 | Module Status: Indicates whether the INSTRUCT SRP that is connected to the controller is running. This

indication is helpful for diagnostics.

Mode: The digital input (DI) type can be Digital, Pulse Counter, or Pulse Accumulation (Channel 9 also
includes Pulse Per Minute).

Debounce Time: The minimum time (in ms) that a DI detects a signal before declaring any action.
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Digital Output Configuration

1 —» Module Status = Running

Channel No.

[ Y, S O R

Digital Output Configuration (D05, D06, D07, and D08)

Figure 56 - Digital Output Configuration

Mode Pulse Duration Default Value Inverted Default Value On Startup [<— 2
(milliseconds)”
Digtal Qutput = ] OFF = i
Digal Output. ~ 4] OFF = ¥
Dighal Qutput = ] OFF = 7
Digitad Output. = o OFF = 7]
Digieal Qutput = o OFF ~ ]
Digial Output o OFf = 7]
Digtal Output = ] OFF = 7
Digitl Qutput [} OFF » ]

* Pulse Duration is applicable for Pulse Output only

(5ot Restart | [ Carcel

Al Alarms Configuration

1 —>Module Status = Not Running

Al Channel No.
01
02
03
04
05
06
o7
03
i}
10

[ set & Restart | [ ancal |

Item | Description

1 | Module Status: Indicates whether the INSTRUCT SRP that is connected to the controller is running. This

indication is helpful for diagnostics.

Mode: The digital output (DO) type can be Digital Output or Pulse Output.

Pulse Duration (ms): Duration the digital output state stays On when in Pulse Output Mode.

) Default Value: The default value for the digital output (DO) at startup of the controller.

Inverted: When checked, if the DO i active, the value shows low. Only modify this value when required by
the application.

Default Value On Startup: When checked, the controller uses the specified default value upon rebooting.

Alarms

Figure 57 - Al Alarms Configuration

Enable EU Low Setpaint EU High Setpoint Auto Acknowledge 42
! 10.0000 100,000 i)
& 20.0000 200,000 ¥l
i 30.0000 300.000 i
Cd 40.0000 400.000 V|
&l 50.0000 500,000 7]
v 60,0000 600,000 v
] 00000 700,000 ]
] 80.0000 200,000 7]
¥ 90.0000 900.000 7]
7] 100,000 1000.00 7]

Item | Description

1 | Module Status: Indicates whether the INSTRUCT SRP that is connected to the controller is running. This indication is helpful for diagnostics.

Enable: When checked, the alarm for the corresponding Al Channel is enabled. When cleared, no alarm is generated.

EU Low Setpoint: EU Low Limit to trigger an Alarm for the corresponding channel.

EU High Setpoint: EU High Limit to trigger an Alarm for the corresponding channel.

Auto Acknowledge: When checked, the alarm resets automatically when the EU data is back in accepted range.
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Data Logger

54

The Data Logger module is responsible for the data logging and data backup
features. It records the I/O data and any third-party Modbus data with a date
and UNIX time stamp.

The General section of the Data Logger Configuration page can be modified
to include custom settings, with additional options to enable/disable Modbus

Logging.

The Data logger records a maximum of 50,000 records. The values are then
stored in a FIFO format with the latest value at the top. When the limit is
reached, a new Common Log File is created and the last available Common
Log File is renamed as backup. A maximum of one log-backup file is created.

Figure 58 - Data Logger

Data Logger Configuration

11—

Module Status = Not Running
USE Backup Status = Not Connected
Data Logger Status = Mo Error

General

22—

USE Auto Backup

Well Mame

File Create Option

Disk Full Option

Commen Data Pgint Logging Interval
Total Data Points

Clear Log File(s)

Data Points

o
Wail1

Caly v

Auto-delete Older File v
50 seconds
L]

Clear Log Files

3 Data Point Device ID Register Parameter Name Data Type Inverse Log File Type Log Interval in seconds)

Log Option  Deadband

Set & Restann | Refresh || Cancel
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Item | Description

Module Status: Indicates whether the INSTRUCT SRP that is connected to the controller is running. This indication is helpful for diagnostics.

USB Backup Status: Displays the backup status. It has six options:

« Not Connected: USB is not detected « Backup Successful: Data log files have been « Backup in Progress: Backing up of Data log files to

« Connected: USB has been detected successfully backed up onto the USB the USB s in progress

« Error: Error occurred while backing up Data log files  «  USBLib Initialization Failed: USB Library
1 to the USB Initialization failed at Start Up.

Data Logger Status: If there is any error or if the disk size limit is reached, this displays those statuses. It has three options:

« No Error: No Error « Disk Full: Disk Size has reached limit. Oldest Fileis ~ « No Older File to Delete: If you have selected “Auto-
deleted or no data logging is done depending upon delete Oldest File,”when the disk has reached the
user configuration limit and there are no other oldest files than the

Current file, this error is displayed.

USB Auto Backup: The controller supports two types of USB Backup Option (Automatic and Manual-Trigger). When a checkbox is checked, Automatic Backup Option is

selected. By default this backup is enabled.

« Automatic: Whenever a USB is connected to the controller, the Data Logger module backs up the files to the USB by creating a folder. The name of the folder is the Well
name along with the date and time stamp. If Well1 is the well name and the data backup starts at 23rd March 2017 10:50:40 AM, the name of the folder is
Well1_20170323105040. You must disconnect and then reconnect the USB to start another backup. If you leave the USB connected to the controller, then subsequent
automatic backups do not happen.

«  Manual-Trigger:1f a USB drive is connected, you can trigger the manual backup anytime. For this, you have to write to the Modbus register. Similar to Automatic Backup,

) a folder is created with the well name and time stamp and all log files are downloaded.

Well Name: The name that you give to the well for easier identification.

File Create Option: When the backup file is created. Select from Daily, Weekly, or Monthly.

Disk Full Option: The action that is taken with the backup disk is full. Select Auto-delete Older File or Stop Data Logging.

Common Data Point Logging Interval: The time interval at which data points are saved in log file when in Common Log File Type mode.

Total Data Points: The number of data points to be logged. Maximum of 100 data points can be logged simultaneously.

Clear Log File(s): Click button to clear all log files. To clear the log, a password is required. The password is “21485".

Data Point: The number of data points logged.

Device ID: Modbus Device ID of the data point to be logged.

Register: Modbus Register Type and Address of the data point to be logged.

Parameter Name: Name of the log file for corresponding data point when in Single Log File Type mode.

Data Type: Data type of the data point to be logged.

3

Inverse: Whether the data type of the data point to be logged is inverted (big-endian mode).

Log File Type: Whether to log each data point in separate files or all data points in one common log file.

Log Interval (seconds): Time interval at which data points are saved in log file when in Single Log File Type mode.

Log Option: Whether to save the data point to the log file at set interval or whenever the value of the data point changes. Applicable only for Single Log File Type mode.

Deadband: The absolute value, by which if the parameter value changes then the parameter is logged. It is applicable for On Change and On Interval and Change log
option. For CS and IS Modbus registers, this parameter is not available.
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Modbus Data Copy

Modbus Data Copy allows you to copy data from a source address to a new
Destination Address (fixed to iXC2-RTU ID 1). This functionality is useful
for transferring data from wireless registers (WMP registers) to a new
destination address (ID 1).

Figure 59 - Modbus Data Copy

Modbus Data Copy Configuration

1 —P» Module Status = Running

General

Scan Rate 1000

Total Transfers a

Transfers

milliseconds

Sr.No Source
1D Address Data Type

Destination Scaling

Inverse 1D

Address [lata Type  Mo. of Data Enable Type
Paoints

Set | [ Refresh | [ Cancel |

56

Item

Description

Module Status: Indicates whether the INSTRUCT SRP that is connected to the controller is running. This
indication is helpful for diagnostics.

Scan Rate: Frequency (in ms) at which data is copied from the source address to the destination address.
Fixed to 1000 ms.

Total Transfers: Total number of transfers to be executed (Max of 100).

Sr. No: The number of transfers logged.

Source

1D: Modbus Device ID of the Source Register.

Address: Modbus Register Type and Address of the Source Register.

Data Type: Data type of the Source Register.

Inverse: Whether the Data Type of Source Register is inverted (big-endian mode)

Destination

1D: Modbus Device ID of the Destination Register. Fixed to iXC2-RTU ID.

Address: Modbus Register Type and Address of the Destination Register.

Data Type: Data type of the Destination Register.

No. of Data Points: Number of consecutive Registers to be copied in one transfer (Max of 100).

Scaling

Enable: Scale the source data before copying to the destination register.

Type: Whether to scale the data in Factor mode or Range mode. When in factor mode, data is scaled
with the following formula: Destination Data = (Source Data * Factor) + Offset

When in Range mode, the data is scaled with the following formula: Destination Data = [(Source Data —
Source Min) * (Destination Max — Destination Min) / (Source Max - Source Min)] + Destination Min
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Modbus Third-party The Modbus Third-party Interface pages allow you to configure Modbus and

Interface

TCP communication settings.

Figure 60 - Modbus Third-party Interface Menu Structure

Main Menu

[+]

[+

[+

‘System Status
“System Configuration

I/O Configuration

Data Logger

Modbus Data Copy

Modbus 3rd Party Interface
Modbus Master: Serial
Modbus Master: TCP
Internal Transfer

Modbus Master: Serial

Figure 61 - Modbus Master: Serial

Serial Master Configuration

1T —9 Module Status = Not Running

General
Max. Char Recv Time: 500 milliseconds
2 —
Forward Error Response: L
Statistic
Enable L4
3 —P»| Enable Auto Reset v
Reset Time Hour;12 » Minute: 30 -
Slave Devices:
Total 3rd Party Slave: 1
4 —
Slave001: ID: Enable: Edit Delete

Set | Set & Restart = Refresh | Cancel

Item

Description

1

Module Status: Indicates whether the INSTRUCT SRP that is connected to the controller is running. This
indication is helpful for diagnostics.

Max Char Recv Time: The time difference that is allowed between two consecutive bytes. If the time gap
is more, the query is discarded.

Forward Error Response: Whether to forward an error response that is received from Slave Device to
Modbus Slave Module

Enable: Whether to generate communication statistics for Serial Master Module.

Enable Auto Reset: Whether to reset communication statistics automatically every 24 hours at specified
time.

Reset Time: Time of the day to reset communication statistics.

Total 3rd Party Slave: Total number of Slave Devices that the Serial Master Module polls.

Slave ID: Modbus device ID of slave device to be polled.

Slave Enable: This checkbox enables polling of the corresponding slave device.
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Modbus Master: TCP

Figure 62 - Modbus Master: TCP

TCP Master Configuration

11— Module Status = Not Running

General
Max. Char Recv Time: 500 milliseconds
2 —P
Forward Error Response: s
Statistic
Enable v
3 —3 Enable Auto Reset v
Reset Time Hour:15 = Minute:45 -
Slave Devices:
Total 3rd Party Slave: 1
4 —pp
Slave001: 1D: Enable: Edit Delete

Set | Set & Restart = Refresh = Cancel

Item | Description

1 | Module Status: Indicates whether the INSTRUCT SRP that is connected to the controller is running. This
indication is helpful for diagnostics.

Max Char Recv Time: The time difference that is allowed between two consecutive bytes. If the time gap
is more, the query is discarded.

2
Forward Error Response: Whether to forward an error response that is received from Slave Device to
Modbus Slave Module.
Enable: Whether to generate communication statistics for TCP Master Module.

3 Enable Auto Reset: Whether to reset communication statistics automatically every 24 hours at specified

time.

Reset Time: Time of the day to reset communication statistics.

Total 3rd Party Slave: Total number of Slave Devices that the Serial Master Module polls.

4 | Slave ID: Modbus device ID of slave device to be polled.

Slave Enable: This checkbox enables polling of the corresponding slave device.
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Internal Transfer

Figure 63 - Internal Transfer

Internal Transfer
1 —» Module Status = Running

Slave Devices:

Total 3rd Party Slave: 1
22—
Slave001: ID: Enable: Edit Delete

Set & Restart | Refresh || Cancel

Item | Description

1 | Module Status: Indicates whether the INSTRUCT SRP that is connected to the controller is running. This
indication is helpful for diagnostics.

Total 3rd Party Slave: Total number of Slave Devices that the Serial Master Module polls.

2 | Slave ID: Modbus device ID of slave device to be polled.

Slave Enable: This checkbox enables polling of the corresponding slave device.

Gateway The Gateway pages allow you to configure and monitor transmitter status
directly from your controller. See WMP Gateway Features on page 14 for more
information.

Figure 64 - Gateway Menu Structure

Main Menu
[+l System Status
- System Configuration
&~ 1/O Configuration
Data Logger
Modbus Data Copy
Modbus 3rd Party Interface
= Gateway
- Configuration
General
Serial Filtering
El- Transmitter Status
Change Trasmitter ID
Rejected Serial Numbers
Rejected Transmitters
Registered Transmitters

®
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WMP Configuration

Module Status = Running

WMP Configuration

Configuration — General

Figure 65 - General Gateway Configuration

Gateway ID 235

First Trans ID 100

Radio Mode | NORMAL ~

2 —P» communication Error Alarm

WMP TimeOut 2500 m3ec COM COM4 =

Last Trans 1D 199 Check Response Time

Enable Total Modes |1
#No. Node 1D Alarm Setting Alarm Action
1 100 2 Sleep Interval ResetBoth +
Sel & Restart || Refresh | Cancel
Item | Description
1 | Module Status and WMP Configuration (page 60)
2 | Communication Error Alarm (page 61)
WMP Configuration
Figure 66 - WMP Configuration
Module Status = Running <aff— 1
WMP Configuration
2 *>| Gateway ID 235 WMP TimeOut 2500 mSec COM |[COM4 » ‘

3 —>| First Trans ID 100

Last Trans ID 199 Check Response Time ‘

4 —>| Radio Mode NORMAL v |

60

Item

Description

Module Status: Indicates whether the INSTRUCT SRP that is connected to the controller is running. This
indication is helpful for diagnostics.

Gateway ID: The Slave ID of the gateway that allows WMP communication between the wireless
transmitters and the gateway. This same ID must be configured as the primary Gateway ID in the
transmitters.

WMP Timeout: The time that the gateway waits for a response from any transmitter before timing out.

COM: The COM port that is assigned for WMP protocol communication. COM4 port is the default WMP
communication port.

First Transmitter ID: The transmitter ID of the first wireless transmitter. The value defaults to 100.

Last Transmitter ID: The transmitter ID of the last wireless transmitter.

Check Response Time: This feature is used to measure the response time. Response time is the time that
it takes a message from the WMP gateway to reach a registered transmitter. This feature is used to discover
any communication issues between the gateway and transmitters. Larger response times signal that there
is a communication problem.

Radio Mode: A form of data security for the messages that are sent over radio. You can choose from three

radio modes:

« Radio Mode: WMP messages are sent over the Zighee radio.

« Normal Mode: WMP messages are sent in the radio-message format.

« APl Mode: WMP messages are encapsulated in the APl message frame that has its own error-checking
format. AP mode also gives other info, like signal strength, for that particular message.
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Communication Error Alarm
Figure 67 - Communication Error Alarm
Communication Error Alarm
1 —P» Enable 2 —P  Total Nodes 1
#No. Node 1D Alarm Setting Alarm Action
1 100 2 Sleap Interval ReselBoth

m—»

4

Item

Description

Enable: If this box is checked, the Communication Error Alarm feature is enabled. If enabled, then only the
gateway generates an alarm if it does not receive a message from the registered transmitter for a
configured time interval. This feature is used to check the communication status between gateway and
transmitters.

Total Nodes: The total number of transmitters

Node ID: The Modbus ID of the registered transmitter. If the gateway does not receive a message from this
transmitter for the configured time interval, it generates an alarm for the node. It can set a relay or buzzer
depending upon the connection.

Alarm Setting: A user-configured time interval. If gateway does not receive a message from the
registered transmitter for the configured amount of time, it generates an alarm. This value is a multiple of
the sleeping interval of the registered transmitter. The sleeping interval is the time when transmitter
wakes up and sends the basic data message to the gateway.

Alarm Action: The action to be performed when the gateway generates an alarm for the Communication
Error. The action can be set to: None, Reset Raw Data, Reset EU Data, or Reset Both. When Reset Both is
selected, the values are reset to 0.

Configuration — Serial Filtering

Figure 68 - Serial Filtering

Serial Filtering

1 —3 Module Status = Running

Serial Number

Serial Filter
12— Serial Number Add
Serial Number Delete
Sr.No.  Serial Number
1/[123456
3 —P 111
3 (4294967295
Set & Restart | Refresh || Cancel
Item | Description
1 | Module Status: Indicates whether the INSTRUCT SRP that is connected to the controller is running. This

indication is helpful for diagnostics.

Serial Filter: Each wireless transmitter has a unique serial number. When the Serial Filter is enabled, the
WMP gateway filters out all serial numbers that are not on the serial number list.

Serial Number Add: Used to add a serial number to the serial number list. This addition is done to help
prevent the WMP gateway from filtering out a particular serial number.

Serial Number Delete: Used to delete a serial number from the serial number list. This deletion is done to
help the WMP gateway filter out a previously added serial number.

Serial Number: The serial number list that is used by the WMP gateway to recognize, or filter out, wireless
transmitters.
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Transmitter Status — Change Transmitter ID

The Node ID of any of the currently communicating wireless transmitter can

be changed by specifying its serial number, current ID, and a new ID. Click Set
to save your changes.

Figure 69 - Change Transmitter ID
Change Transmitter ID

Change ID

Serial Number
Current 1D

New 1D

Registered Transmitters

=ho. Node ID Serial Number

Transmitter Status — Rejected Serial Numbers

This page displays a list of serial numbers that have been rejected when serial
filtering is enabled. This list can be cleared by clicking the Reset button. This
list populates again if wireless transmitters with filtered out serial numbers are
still communicating with the WMP gateway.

Figure 70 - Rejected Serial Numbers

Rejected Serial Numbers

Rejected Serial Numbers

#No. Rejected Serial Number Accept

Reset Rejected Serial Numbers
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Transmitter Status — Rejected Transmitters

This screen displays a list of rejected wireless transmitters. This list can be
cleared by clicking the Reset button. This list populates again the next time
that wireless transmitters get rejected.

Figure 71 - Rejected Transmitters

Rejected Transmitters

Rejected ID
#No. Node ID Serial Number

Reset Rejected Transmitters

Transmitter Status — Registered Transmitter

This screen displays a list of any wireless transmitters that have successtully

registered with the WMP gateway. To remove a wireless transmitter from the
list, enter the Node ID and click Delete.

Figure 72 - Registered Transmitters

Registered Transmitters

Delete Node

Node ID Delete

Registered Transmitters

#No. Node ID Serial Number
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Applications — INSTRUCT
SRP>INSTRUCT SRP
Configuration

64

The Applications pages contain the INSTRUCT SRP applications that you
use to configure (INSTRUCT SRP Configuration) and monitor
(INSTRUCT SRP Status on page 99) your well. The Set button on each
application screen triggers the configuration update in the controller.

Figure 73 - Applications Menu Structure
&~ Applications
- INSTRUCT SRP
B INSTRUCT SRP Configuration
i~ Contrel Configuration
i Loac Vidation Configuration
-~ Loac Cell Fault Configuration
i~ Pump Off Configuration
i Malfunction Configuration
- Pump Equipment Configuration
Taper Configuration
=~ production Configu ration
- Belt slippage Configuration
= Fluid Level
“-WFD
- Life Counter Configurati
8- Process Alarm Configurati
General Configuration
7 Analog Alarm Configuration
“-Digital Alarm Configuration
Alarm Configuration
i~ Qperation Mode
" Rest Time Auto-tuning
= INSTRLCT SRP Status
Well Status
i -Production Data
i~Current Day Cata
- Alarm Status
i~ Current Card
= Qverlay Cards
r~ Historical Data
i~ Fluid Level Data
~IPR
Life Counter
B~ Process Alarms
Alarm Status
Warning Status
Auxiliary IO Status
- Well State Run Rest Time
B Gas Flow Measurement
8- pownload
- System Upgrade
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Controller Configuration

1 — B yisdule Status = Running
— P Sensor Configuration

Load Cell Range

Signal Range
Postien Sensor Type

2 —— inclinometer Sensor Configuration
Position Range
Position Signal Rarge

3 ——— P Net Torque Setting

Net Torque

Number of Successive Cands

4 ——» Pump Off Setting

Load Pump Off

Controller Configuration

Control configuration parameters are vital for effective control and
monitoring of your well and must be set during commissioning. These
parameters require fine-tuning after starting your well.

Figure 74 - Controller Configuration

Mo[iw ] Mo[mEm_ech
T r—(]

Maximum Net Torque

s

| Eo—
Position Pump Off %
Mumiber of Succassive Cards B 1 Max Run Time 1240 minute
Rest Time — Start Periog [E—
Load Cut Off Set Point % Pump Fillage Set Foint %
Pump Fillage Deadband Em % Cards to Average Pump Fillage |
5 ——— Fail-safe Clock Setting
Fail-safe Run Time minute Fail-safe Rest Time [ |minute
Smart Clock Selection Vanual ~ Fail-safe Restart Count
Average number of Runtime period Day
6 —— Fixed Speed Timer Setting
Run Time minute Rest Time E__ Jminute
Stert Time  Iminute
7 —P» Accumulators
Gauge OFf Time Hour[0 w] Minute[0 w]
> General
8 Motor Alert Delay Time [ second
RTU Power ON State
Unable to Run Detection Time o Jsecond
Unable to Stop Detection Time [izs |second
Q9 —— = DI Ausiliary Fault Configuration
DI4 Aux Fault Active
DI5 Aux Fault Active
Item | Description Item | Description Item | Description
1 | Module Status and Sensor Configuration (page 66) 4 | Pump Off Setting (page 69) 7 | Accumulators (page 71)
2 | Position Sensor Configuration (page 66) 5 | Fail-safe Clock Setting(page 70) 8 | General (page 71)
3 | NetTorque Setting (page 68) 6 | Fixed Speed Timer Setting (page 70) 9 | DI Auxiliary Fault Configuration (page 72)
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Sensor Configuration

The sensor configuration parameters include load cell-specific settings. You
can configure these parameters to trigger an associated alarm action. Use the
Alarm Configuration display (page 167) to configure an associated alarm
action. Alarm configuration is only available through the local HMI display.

Figure 75 - Sensor Configuration

1 —® Module Status = Running

Sensor Configuration
2 — % 1 0ad Cell Range Min |0 Max (50000 Ibs
3 —® Load Signal Range Min |0.00 Max |4.02 \Y
4 ——p» Position Sensor Type Inclinometer v

Item | Description

1 | Module Status: Indicates whether the INSTRUCT SRP that is connected to the controller is running. This
indication is helpful for diagnostics.

2 | Load Cell Range (Min/Max): The value for the load range that the load cell supports. The INSTRUCT SRP
supports both a 30,000 Ib (13,607 kg) load cell and the more commonly used 50,000 Ib (22,680 kg) load
cell.

3 | Load Signal Range (Min/Max): The load voltage range is equivalent to 0. . .4.02V by default. Do not
modify this value unless there is an offset in the load values.

4 | Position Sensor Type: Select your position sensor from the following options: Inclinometer, Hall Effect
Crank Arm, Hall Effect Crank Arm/RPM, and Proximity/RPM.

Position Sensor Configuration

This table changes based on your position sensor selection in the Sensor

Configuration table (Figure 75).

e Inclinometer (Figure 76)
o Hall Effect - Crank Arm and Hall Effect - Crank Arm/RPM (Figure 77)

e Proximity/RPM (Figure 78)
Figure 76 - Inclinometer Configuration

Inclinometer Sensor Configuration
1 —® position Range Min 0.00 Max 168.00 inch
2 —m» Position Signal Range Min 0.00 Max 2.76 Vv

Item | Description

1 | Position Range: The minimum/maximum value of inclinometer position range. This value denotes the
min/max stroke length or range the inclinometer travels. (Range =0...400 in.)

2 | Position Signal Range: The minimum/maximum value of inclinometer signal. This value is in volts or mA
depending upon the input type of the position channel Al 3. (Range =0...22mA or 0...5.12V)
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Figure 77 - Hall Effect - Crank Arm and Crank Arm/RPM Configuration

Hall Effect Sensor Configuration

Hall Effect-Crank Arm Signal Active | | High ~

Level

Crank Sensor Installation AtBottom v Offset 0 Degree
Rotation Clockwise T
Loss of Crank Arm Sensor Signal Disable ~

Alarm

Crank Arm Alarm Time 60 second
Loss of RPM Sensor Signal Disable ~

RPM Alarm Time 30 second
Low RPM Disable ~

Low RPM Limit 1000

Low RPM Start Detect Delay Time 5 second

IMPORTANT  These parameters are only shown when Hall Effect - Crank Arm or Hall

Effect - Crank Arm/RPM is selected as the position sensor type (Figure 75).

Row | Description

1 | Hall Effect-Crank Arm Signal Active Level: Used to set the crank arm DI active status as High. For
example, if the Dl is 1, then only it detects the alarm or Low. If the Dl is 0, then it only detects the alarm.

2 | Crank Sensor Installation: Used to set the crank sensor location whether At Bottom or On Top.

3 | Rotation: Used to set the crank rotation type as clockwise or counter-clockwise.

4 | Loss of Crank Arm Sensor Signal Alarm: Enable/disable the alarm that is raised when the Hall Effect
Crank Arm Sensor trigger does not come within the user-configurable time.

5 | Crank Arm Alarm Time: The duration for which if there is no trigger from the crank arm then it sets the
Alarm bit and the configured Alarm action is taken. (Range =0...300)

6 | Loss of RPM Sensor Signal (: Enable/disable the alarm that is raised when the RPM value s zero for 10
seconds or a new card is generated but the RPM is zero.

7 | RPM Alarm Time (: The duration for which if the RPM count that is received from RPM sensor is not
varying then the Alarm bit s set and the configured alarm action is taken.

8 | Low RPM ™: Enable/disable the alarm that is raised when the calculated RPM s less than the user-
configured low RPM limit.

9 | Low RPM Limit "): Used to set Low RPM alarm limit such that if the current RPM s less than this value the
Low RPM alarm is generated.

10 | Low RPM Start Detect Delay Time (): The duration for which the INSTRUCT SRP waits after starting
before beginning the detection of low RPM alarms.

(1) Available with Hall Effect - Crank Arm /RPM position sensor type only.
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Figure 78 - Proximity/RPM Configuration

Proximity Sensor Configuration

Proximity Sensor Signal Active Level | Hgh ~

Loss of Proximity Sensor Signal Disable ~

Alarm

Proximity Sensor Signal Alarm Time | 60 second
Loss of RPM Sensor Signal Disable ~

RPM Alarm Time 30 second
Low RPM Disable +

Low RPM Limit 1000

Low RPM Start Detect Delay Time 5 second

IMPORTANT  These parameters are only shown when Proximity/RPM is selected as the
position sensor type (Figure 75 on page 66).

Row | Description

1 | Proximity Sensor Signal Active Level: Used to set the proximity sensor DI active Status as High. For example, if the Dl is 1 then only it detects the alarm or Low. If the DI
is 0, then only it detects the alarm. It is same as Hall Effect Crank Arm Signal.

2 | Loss of Proximity Sensor Signal Alarm: When enabled, an alarm is raised to indicate that the proximity sensor signal for Linear pumps has failed.

3 | Proximity Sensor Signal Alarm Time: The time duration for which if there is no trigger from the proximity sensor then it sets the Alarm bit and the configured Alarm
action is taken. It is same as Crank Arm Alarm Time.

4 | Loss of RPM Sensor Signal: Enable/disable the alarm that is raised when the RPM value is zero for 10 seconds or a new card is generated but the RPM is zero.

5 | RPM Alarm Time: The duration for which if the RPM count that is received from RPM sensor is not varying then the Alarm bit is set and the configured alarm action is
taken.

6 | Low RPM: Enable/disable the alarm that is raised when the calculated RPM is less than the user-configured low RPM limit.

7 | Low RPM Limit: Used to set Low RPM alarm limit such that if the current RPM is less than this value the Low RPM alarm is generated.

8 | Low RPM Start Detect Delay Time: The duration for which the INSTRUCT SRP waits after starting before beginning the detection of low RPM alarms.

Net Torque Setting

The Net Torque settings control the maximum net torque that can have an
associated alarm action when triggered.

Figure 79 - Net Torque Setting

Net Torque Setting
1 —P Net Torque Maximum Net Torque 640000 in-lbs <—— 2

3 —P» MNumber of Successive Cards 9

Item | Description

1 | NetTorque: When this box is checked, the feature is enabled and settings can be adjusted. The INSTRUCT
SRP raises an alarm and performs the configured alarm action after the configured number of cards with
the maximum net torque violation.

2 | Maximum Net Torque: The maximum net-torque value limit (in in-Ib) for detection of maximum net
torque violation.

3 | Number of Successive Cards: The number of consecutive cards in which the maximum net torque must
be violated before taking the configured alarm action.
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Pump Off Setting
— Load Pump Off
— Number of Successive Cards
— Rest Time
— > Load Cut Off Set Point
—P Pump Fillage Deadband

Pump Off Setting

The Pump Off settings are used to provide optimal control during Variable or
Fixed Speed Pump Off operation modes. Some of these parameters, such as
Rest Time, are used only if the device is running in Fixed Speed Pump Off
operation mode.

Figure 80 - Pump Off Setting

50 % Position Pump Off 62 % d— 2

5 Max Run Time 1440 minute<@—— 4

5 minute Start Period 1 minte v <@— 6

45 % Pump Fillage Set Point 85.00 % ¢— 8

5.00 % Cards to Average Pump Fillage 5 <10
Item | Description

Load Pump Off: The percentage of load on the surface card where the pump-off setpoint is placed for the
well to shut off once a pump-off condition is detected. This percentage is calculated away from the
minimum load.

Position Pump Off: The percentage of position on the surface card where the pump-off setpoint is placed
for the well to shut off once a pump-off condition is detected. This percentage is calculated away from the
minimum position.

Number of Successive Cards: The number of consecutive pump-off cards that must be detected before
stopping the pump. A value of 0 shuts down the well immediately after detecting a pump-off condition.

Max Run Time: The maximum number of minutes the INSTRUCT SRP allows the well to run. If this number
is set to 1440 minutes by default, the INSTRUCT SRP does not enforce any maximum runtime.

Rest Time: The number of minutes the well is at rest with the motor off before attempting to start the well
again.

Start Period: The number of minutes (or strokes) that the INSTRUCT SRP waits before it checks for pump-
off conditions in the cards and applies control to the well. This start period allows the well to stabilize
before checking for pump-off conditions. The start period can be set as either number of minutes or strokes.
You can set it depending on the type of well and well conditions.

Load Cut Off Set Point: This parameter allows the INSTRUCT SRP to calculate the pump fillage accurately
when looking for the effective stroke-inflection point. For example, if it is set to 45%, the INSTRUCT SRP
starts reading from 45% between the end of upstroke to the beginning of the downstroke of the downhole
card.

Pump Fillage Set Point: The percentage that you enter for the desired target pump fillage. The INSTRUCT
SRP slows down or speeds up the pump based on the comparison between the current calculated pump
fillage percent and the target pump fillage percent. If the current pump fillage is above the pump fillage
setpoint, the INSTRUCT SRP speeds up the pumping unit to allow the well to achieve the target pump
fillage. If the current pump fillage is below the target pump fillage, the INSTRUCT SRP slows down the
pump to allow the well to fill back up to the target fillage.

Pump Fillage Deadband: This percentage is used to calculate and compare the pump fillage to the
current pump fillage. This value allows the INSTRUCT SRP to decide whether to maintain, increase, or
decrease the pumping speed. For instance, if the current pump fillage is within £3% of the target fillage,
the INSTRUCT SRP does not change the pumping speed unless it falls outside of the £3% deadband. If the
pump fillage number is below the pump fillage deadband, the INSTRUCT SRP slows down. The INSTRUCT
SRP speeds up if the pump fillage number is above the deadband.

10

Cards to Average Pump Fillage: The number of cards that are used to calculate the average pump
fillage. This value defaults to five cards. Increase this value as needed for greater pump fillage accuracy.
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Fail-safe Clock Setting
The Fail-safe Clock settings control operation when the INSTRUCT SRP falls

into a fail-safe state. The position-indicator error feature during Fixed Speed
Pump Off triggers this state. This feature must be enabled as an associated alarm
action for the position indicator error through the local HMI alarm
configuration.

Figure 81 - Fail-safe Clock Setting
Fahsaf: Clock Stfing

T — Rl e [i Jminde Rt Res e [ i -— 2
3 —— Gt edn R et Lt ] --— 4
5 % g nunteroiRnimeeiod oy

Item | Description
1 | Fail-safe Run Time: The number of minutes that the well operates in clock mode.

2 | Fail-safe Rest Time: The number of minutes that the well remains at rest in clock mode.

3 | Smart Clock: When this box is checked, Smart Clock is enabled. The INSTRUCT SRP calculates the runtime

whenever the unitis in Fixed Speed Pump Off mode. Otherwise, it uses the user-defined clock runtime. The

calculated runtime is based on an average of the past 24 hours run cycles.

+ Manual: Indicates the manually set time clock Rest Time.

« Start Clock Calculated: This method will employ the automatically calculated Rest time from the
selected Algorithm.

« Average Runtime Calculated: The fail-safe runtime will be automatically calculated based on the
average runtime period of the past 30 days. The number of days to calculate the average runtime period is
set by the user.

4 | Fail-safe Restart Count: The number of times the INSTRUCT SRP commands the motor to start after
shutdown due to an alarm detected in this state. Note: If Fail-safe Restart Count is set to 0, the controller will
run in Fail-Safe state without limitation.

5 | Average Number of Runtime Period: The number of days used to calculate the average runtime.

IMPORTANT  If Average Run Time Calculated option is selected, the Fail-safe Run Time will be
calculated based on the last user configurable days of average run time. The number of
days can be from 1...90 days.

The calculated time will be the average of the user-configurable days of average run
time. If any of the calculated value is 0, the user-configured Run Time will be used.

If the controller is in Fail-safe Run state, for any of the load or position sensor failure
and the other sensor also fails (if because of load sensor it was in Fail-safe Run and now
position sensor failure is detected or vice versa), the controller will move to Shut-down
state.
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Fixed Speed Timer Setting

The Fixed Speed Timer settings are only used when running in Fixed Speed
Timer operation mode.

Figure 82 - Fixed Speed Timer Setting
Fixed Speed Timer Setting
1 — RunTime 15 minute Rest Time 5 minute <@—— 2

3 ——P Start Time 1 minute

Item | Description

1 | RunTime: The number of minutes that the well runs in Manual Timer operation mode before it cycles OFF to Rest state.

2 | RestTime: The number of minutes that the well rests in Manual Timer operation mode before it cycles ON to Run state.

3 | StartTime: The number of minutes allowed for the well to stabilize in Manual Timer operation mode before the well
starts checking for alarms and other conditions. This time is kept at 1 minute to allow the well to stabilize.

Accumulator Setting

Accumulator settings (Gauge Off Time) are used to offset the calculation of
totals for a day and are not frequently changed.

Figure 83 - Accumulator Setting

Accumulators

1 —® Gauge Off Time Hour|0 | Minute 0 ~

Item | Description

1 | Gauge Off Time: The time of day the data buffer is totaled. This setting determines when to do the
calculation cutoff for the data accumulators.
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General Setting

General settings (Motor Alert Delay Time) are linked to sounder or strobe,
such as your DO4 alert signal (Wiring for a Start Alert on page 26), before the
motor start command is sent.

Figure 84 - General Setting

General
1 —® Motor Alert Delay Time 1 second
2 — RTU Power ON State Motor OFF ~
3 —» Unable to Run Detection Time 60 second
4 ——p» Unable to Stop Detection Time 120 second

Item | Description

1 | Motor Alert Delay Time: The duration that is set for an alert signal through D04 before commanding the
motor to start. The delay allows visual or audible 24V DC hardware that is wired into DO4 to send an alert
signal before commanding the motor to start. If this value is set to 0, the INSTRUCT SRP does not go
through the Motor Alert state

2 | RTU Power ON State: Used to select the default state when the INSTRUCT SRP reboots. If Motor OFF is
selected, the motor is OFF upon rebooting the INSTRUCT SRP. If Auto-start is selected, the motor auto starts
by default after rebooting the INSTRUCT SRP.

3 | Unable to Run Detection Time: The duration set for which if the actual card is not detected. For
example, if the position signal and load signal are not changing after the Motor ON command is given, the
well goes to Unable to Run state. (Range = 60. ..900)

4 | Unable to Stop Detection Time: The duration set for which if the actual card is detected. For example, if
the position signal and load signal are changing dynamically after the Motor OFF command is given, the
well goes to Unable to Stop state. (Range = 60...900)

DI Auxiliary Fault Configuration

DI Auxiliary Fault Configuration allows you to enable a safety feature that
allows you to stop operation by having the pumping unit coast to a stop.

Figure 85 - DI Auxiliary Fault Configuration

DI Auxiliary Fault Configuration
1 —® DI4 Aux Fault Active HIGH »
2 —P DIS Aux Fault Active HIGH +

Item | Description

1 | D14 Aux Fault Active: This alarm is raised when the DI4 signal is lost or detected depending on the configuration for “High” or “Low” set for the digital input channel. The
DI4 channel is used for any customer-supplied kill switch signal to stop the motor.

2 | DI5 Aux Fault Active: This alarm is raised when the DI5 signal is lost or detected depending on the configuration for “High” or “Low” set for the digital input channel. The
DI5 channel is reserved for an optional E-stop button to stop the motor.
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Controller Load Violation Configuration

Load Violation Configuration allows you to set values, enable, and disable the
minimum/maximum load violation alarms.

Figure 86 - Controller Load Violation Configuration

Controller Load Violation Configuration

Module Status = Running

Surface Load (Ibs) vis Position (inch)

e Date 11-52p-2017
19000)
s0000) Time 11:33:26
29000)
30000}
3
2 sl
E 2i000]
3 1ansa
18000)
12000)
w00

] ) ] a v
Positicn (inch)

Load Violation Configuration

Enable Minimum Load Violation Enable Maximum Load Violation

Minimum Load Viclation iSEGG lbs Maximum Load Violation (40000 Ibs

Minimum Load Viclation Count 5 Maximum Load Violation Count ;

Item | Description

Surface Card Plot: The single plot is updated automatically. The refresh rate is half of the SPM. If the SPM
is 3, the refresh time is 10 seconds.

2 | Enable Min/Max Load Violation: When checked, these load violations are enabled.

Max/Min Load Violation: When enabled, the INSTRUCT SRP checks for load minimum and maximum
violations. When a load violation is found, the INSTRUCT SRP raises an alarm and performs the configured
3 | alarmaction. The red lines on the cards indicate the upper and lower limits.

Max/Min Load Violation Count: The number of times the maximum or minimum load violations must
be found before an alarm is raised.
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Controller Load Cell Fault Configuration

The load Cell Fault Configuration allows you to configure the parameters for
load cell failure detection if there is a load cell sensor error or failure.

Figure 87 - Controller Load Cell Fault Configuration

Controller Load Cell Fault Configuration

Module Status = Running

Surface Load {ibs) vis Position (inch) Date 23-hpr-2019
-Apr-2

Time 2306:49

EEEEEER L

!
ﬁ\?
\

§a8Ras

|
]

Minimum;/Maximum Load Signal Failure Configuration

Enable Load Signal Fadure at Min U Enable Load Signal Failure at Max

2 — Load Signal Fault Range Minimum [0.0000 Tibs Load Signal Fault Range Maxirmurm (45000 0000 ]ibs

Load Cell Failure Consecutive Count _.‘.5.5 : Load Signal Failure Time Out _.||50-'||'.' millisecond

Load Signal Fault Dead band [s 1%

Stagnant Load EM Failore Eon!ﬁu(aﬁon

3 — | tnable Stagnant Load Signal Failure ] Load Sampling Rate Time 10000 | millisecond

Load consecutive sample dead band [0 %

| Set || Update View || Cancet

Item | Description

1 | Surface Card Plot

2 | Minimum/Maximum Load Signal Failure Configuration (page 75)

3 | Stagnant Load Signal Failure Configuration (page 75)

74 Sensia Publication LCS-ENG-M0025 - September 2022



Use the INSTRUCT SRP Web Server ~ Chapter 3

Minimum/Maximum Load Signal Failure Configuration

This is the lower/upper limit for the load signal in Ibs. to detect and declare a
“load signal error” alarm. This value is a float value.

Figure 88 - Minimum/Maximum Load Signal Failure Configuration

Minimum/Maximum Load Signal Failure Configuration

17— Enable Load Signal Failure at Min

2 —— Load Signal Fault Range Minimum
3 — Load Cell Failure Consecutive Count
b — Load Signal Fault Dead band

Stagnant Load Signal Failure Configuration
1 —— Enable Stagnant Load Signal Failure
) —— Load consecutive sample dead band

O Enable Load Signal Failure at Max 0 4————35
Ibs Load Signal Fault Range Maximum [ - S—
Load Signal Failure Time Qut millsecond ~<af—— 7
—

Item | Description

1 | Enable Load Signal Failure at Min: Enables the Load signal failure at Minimum detection feature.

Load Signal Fault Range Minimum: Detected when the load signal falls into the user defined range for
2 | the detection of this alarm for a user defined period of time into the minimum range set by the user for the
detection of this fault.

Load Cell Failure Consecutive Count: Dictates the number of consecutive failures or violations that
3 | mustbe detected before declaring a “load cell signal failure” alarm. This value shall range from 0 to 100.
This is applicable to Load Cell Signal failure at Min and Load Cell Signal Failure at Max alarms only.

Load Signal Fault Dead band: The load signal error dead band for the upper and lower limit is in

4 | percentage. The upper limit dead band in percentage of the maximum upper limit shall be added to the
upper limit value to create an upper zone. The lower limit dead band in percentage of the minimum value
shall be subtracted from lower limit value to create the lower zone. This parameter is an integer value.

5 | Enable Load Signal Failure at Max: Enables the load signal failure at Maximum detection feature.

Load Signal Fault Range Maximum: Detected when the load signal falls into the user defined range for
6 | the detection of this alarm for a user defined period of time into the maximum range set by the user for
detection of this fault.

Load Signal Failure Time Out: This value is in seconds and it ranges from 0 to 65000 seconds. When this
7 value is exceeded the alarm will be triggered and declared. This value confirms the alarm if the condition is
detected for this amount of time configured in seconds. Putting 0 value for this parameter shall disabled this
timeout. This is applicable to Load Cell Signal failure at Min and Load Cell Signal Failure at Max alarms only.

Stagnant Load Signal Failure Configuration

The third alarm that declares when a signal is stagnant, or not varying, as

defined by the dead-band below and the time duration.

Figure 89 - Stagnant Load Signal Failure Configuration

O Load Sampling Rate Time 10000 millisecond <-ff—— 3
.
Item | Description

Enable Stagnant Load Signal Failure: Enables the stagnant load signal failure. This feature detects
1 | when the consecutive load samples are not varying within a set deadband for a set rate load sampling rate
of change time.

Load consecutive sample dead band: This signal is within the dead band, defined by this value for a

) period longer than the “load sampling rate time” to be declared as a stagnant load signal failure condition.
If the position samples values are changing, which indicates that the pump is moving, but the load remains

not varying outside of the load sample dead band, a stagnant load signal failure condition exists.

3 Load Sampling Rate Time: Dictates the rate of change between consecutive sample readings of each load
sample. If the load value changes within a dead band, then this is stagnant load signal failure condition.

Sensia Publication LCS-ENG-M0025 - September 2022 75



Chapter3  Use the INSTRUCT SRP Web Server

Controller Pump Off Configuration

The pump off configuration is used to provide optimal control during Variable
or Fixed Speed Pump Off operation modes.

Figure 90 - Controller Pump Off Configuration
Controller Pump Off Configuration

Module Status = Running

Surface Load (Ibs) vis Position (inch)

bl Date 30-Oct-2017
Time 20:17:54
30000)
<
e
bl +
:
f p
) ® 100 =) i " [
Position {inch)
Pump-Off Configuration
Load Pump Off 50 % Pasition Pump Off 62 |%

Mumber of Successive Cards

Sat || Update View || Cancel

Item | Description

Surface Card Plot: The single plot is updated automatically. The refresh rate is half of the SPM. If the SPM

! is 3, the refresh time is 10 seconds.
Load Pump Off: The percentage of load on the surface card where the pump-off setpoint is placed for the
well to shut off once a pump-off condition is detected. This percentage is calculated away from the
minimum load.

) Position Pump Off: The percentage of position on the surface card where the pump-off setpoint is placed

for the well to shut off once a pump-off condition is detected. This percentage is calculated away from the
minimum position.

Number of Successive Cards: The number of consecutive cards in which the load or position pump off
must be violated before taking the configured alarm action.
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Controller Malfunction Configuration

The malfunction configuration controls the malfunction setpoint feature,
which can have an associated alarm action when triggered.

Figure 91 - Controller Malfunction Configuration
Controller Malfunction Configuration

Module Status = Running

Surface Load (Ibs) vis Position (inch)

2a0m, Date 19-Sep-2017
202 - Time 17:37:18
21280
sa00)
3o
E 18000
1G]
w00
¢ © ] ] 109 120 ] ]
Pasition (inch)
Malfunction Configuration
Enable Malfunction Mumber of Successive Cards 5
Malfunction Load Set Point E.‘GG'JD Ibs Malfunction Position Set Paint iG-‘- Inch

Set || Update View || Cancel

Item | Description

Surface Card Plot: The single plot is updated automatically. The refresh rate is half of the SPM. If the SPM
is 3, the refresh time is 10 seconds.

Enable Malfunction: When this box is checked, the feature is enabled and settings can be adjusted. The
INSTRUCT SRP raises an alarm and performs the configured alarm action after a preset number of cards
with the malfunction setpoint violation.

7 | Number of Successive Cards: This value sets the number of cards in which the malfunction setpoint
must be violated before performing the configured alarm action.

Malfunction Load Set Point: This value corresponds to the load on the setpoint (in Ib).

Malfunction Position Set Point: This value corresponds to the position on the setpoint (in inches).
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Pump Equipment Configuration

Pump Equipment Configuration allows you to select a pumping unit from the
local INSTRUCT SRP database. Equipment configuration affects overall
accuracy and functionality in the INSTRUCT SRP, so you must verify that
accurate information is entered upon commissioning.

Figure 92 - Pump Equipment Configuration
Controller Pumping Equipment Configuration

1 —® | Module Status = Running

Pump Equipment Configuration

Pump Type Crank Balanced v

Pump Model ‘Reverse Mark v

Manufacturer Lufkin v
) ) Surface Pumping Unit [RM-912-427-192_ ¥ |

Custom Stroke Length

® Stroke Length 192 v |inch

Crank Pin 1
Anchored Tubing ¥

API Dimensions

Pump R API Dimension 45 |inch
Pump K AP! Dimension 23052 inch
Pump C API Dimension (118.00 inch
Pump P API Dimension 171.00 | inch
3] —p P
Pump A AP! Dimension 22850 inch
Pump [ AP! Dimension 163.00 |inch
Pump H AP! Dimension 274.00 Jinch
Pump G API Dimension 111.00 |inch
4 — Phase Angle (12,00 J#
EH Cancel

Item | Description

1 | Module Status: Indicates whether the INSTRUCT SRP that is connected to the controller is running. This indication is helpful for diagnostics.

Pump Type: Used to select the pumping unit from the menu. Options include Crank Balanced, Beam Balanced, Air Balanced, and Linear.

Pump Model: Used to select the pumping model from the menu. See Figure 138 on page 116 for details.

Manufacturer: Used to select the manufacturer for a selected pump type and pump model. See Figure 164 on page 140 for details.

Surface Pumping Unit: The INSTRUCT SRP has a predefined list of American Petroleum Institute (API) unit information in the database. If your unit does not exist in the
predefined list, you can manually enter your pumping unit via the HMI display.

2 [ Custom Stroke Length: Enable by checking this box to type a custom stroke length.

Stroke Length: The stroke length depends on each pumping unit. Some pumping units have three or four stroke length options. Enter the correct surface stroke length to
obtain accurate surface measurements. Incorrect stroke length results in erroneous results for surface and downhole calculations. When Custom Stroke Length is enabled,
you can type in your stoke length.

Crank Pin: Select the crank pin position on your well.

Anchored Tubing: Enable by checking this box if anchored tubing is being used in the well.

3 | APl Dimensions: The API dimensions (R, K, C, P, A, 1, H, and G) of your Pump Unit.

4 | Phase Angle: An offset angle value in degrees on the Crank angle. This value is provided by the pump manufacturer for each pumping unit.
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Controller Taper Configuration

Taper Configuration is vital for downhole calculations from the surface card.
Incorrect information yields erroneous downhole calculations and decreases

overall accuracy of the INSTRUCT SRP.

IMPORTANT  Tapers must be configured in variable speed pump fillage and fixed speed

pump fillage operation modes.

Figure 93 - Controller Taper Configuration

Controller Taper Configuration
11— ol St = Rurn ng

Taper Confiquration

Number of Tapers

Taper 1

Taper 3 Taperd Taper 5 Taper b Custom Entry

Steekfound v |

2— P el T

2P| Grage b v|

Aod Diameter inch) v

Total Length of Reds (%)
Red Weight (Ib/t)

Young's Modulus (mpsi)
Wel Deviation (degree)

Damping Factor

Elasticity Constant {nch/lb-f)

000000
(00000

8T

Description

Module Status: Indicates whether the INSTRUCT SRP that is connected to the controller is running. This
indication is helpful for diagnostics.

Number of Tapers: The number of rod tapers in the rod string. U

Material Type: The rod material can be fiberglass-round, steel-round, and steel elliptical. There is an
option for adding a steel sinker-bar, indicated by Steel-Round_SB. A steel-round sinker bar is added to the
last taper.

API Grade: Specify the appropriate API rod grade by selecting it from the available options from the
database. The API grade database has a list of most commonly used API grade rods for sucker-rod pump
applications. This option is not available via local HMI configuration.

Rod Diameter (inch): Enter the rod diameter in inches by selecting it from the pull-down menu. The most
commonly used diameters for APl rods are available in the pull-down menu. To enter a custom diameter,
check the Custom Entry checkbox.

Total Length of Rods (ft): Specify the total length of rods in feet in each taper.

Rod Weight (Ib-ft): The database automatically calculates and populates the rod weight (in Ib-ft).

Young's Modulus (ksi): The database automatically calculates and populates the Young's modulus
(in ksi).

Well Deviation (degree): If the well is deviated, specify the estimated well deviation (in degrees) at each
section of the rod tapers.

Damping Factor: Enter the correct damping factor for calculating the downhole card. This value must be
equal across all six tapers. The damping factor allows for adjustment of incorrect downhole cards due to
any forces that dampen the rod string vibrations. Obtain the damping factor from the software program
that was used for deigning the well rod string. This value is kept by default between 0.01...0.1.

Elasticity Constant (inchlb-ft): This is the elastic constant of the Rod Taper Material.

(1)  When a continuous single taper rod is used, enter a value of 1and enter the material and the length of the entire rod string as
one rod taper.

Sensia Publication LCS-ENG-M0025 - September 2022 79



Chapter 3

Use the INSTRUCT SRP Web Server

80

2

Production Configuration

Production Configuration parameters help achieve accurate well production
data. Production data is presented on the Pump Data display on the PanelView

terminal (page 127) and Well Status on the web server (page 99).

Figure 94 - Production Configuration

Controller Production Configuration

Module Status = Running

Praduction Configuration
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Item | Description

1 | Module Status and Production Configuration (page 81)

2 | Well Head Data (page 82)
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Module Status = Running

Production Configuration
Reservair lype

Specific Gravity of Gas
Battombolé Tempiuture
Pump Depth

Tubing 1D

K, Factor

Depth of Perforations

Onl Viscosity

Tubing Length

Clearance Between diston and &l

Production Configuration

Figure 95 - Production Configuration

Twio Phase-Vogel ¥ 0l Density 4010 el
065 Specific Gravity of Water 11
3

180.00 Water Cut [N}

800,00 ft Punp Plunger Diamater i vlineh  Cuslom

na2 inch Tuking OO 35 inch

100 fraction (Gas-0il Ratio 300.00 sctisth

4500.00 i Stafic Reservoir Pressure 185000 iy

30.00 i Tubing Modulus of Elasticity 200 mps

000 00 f Biston Length 19200 inch

0001 ingk

Item | Description
1 Module Status: Indicates whether the INSTRUCT SRP that is connected to the controller is running. This
indication is helpful for diagnostics.
Reservoir type: The model type for calculating the inflow performance relationship (IPR). Options are
Single Phase - Straight Line or Two Phase - Vogel.
Specific Gravity of Water: You must enter the correct specific gravity of water that is produced. The
specific gravity of the water is used in the production estimate. You can get this data from well test reports.
Bottom Hole Temperature: You must enter the correct bottom hole temperature to obtain accurate
production estimates from the calculations. You can get this data from well test reports.
Pump Depth: The vertical pump depth from the surface to the pump intake is used for the downhole
calculations. Incorrect information yields erroneous downhole calculation results. You can get this
information from the well completion data.
2

Tubing ID: The appropriate tubing inside diameter (ID) must be selected from the data for the calculations.
The INSTRUCT SRP database has the most commonly used tubing sizes. If your tubing size does not exist in
the database, you can manually enter it via the HMI display.

K Factor: This is a factor between 0 and 1 to adjust and compensate for the inferred production.

Depth of Perforations: Used for providing the Depth of Perforation. (Range = 0...50,000)

0il Viscosity: This is the oil viscosity in Centipoise.

Tubing Length: This is the length of the tubing of the well in Inches.

Clearance Between Piston and Barrel: This is the space between the piston and the barrel of the SRP
well.
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Item

Description

0il Density: The oil density of the produced oil per APl degree must be entered correctly for a correct oil
production estimate. You can get this data from well test reports.

Specific Gravity of Water: The specific gravity of water that is produced which is used in the production
estimate.

Water Cut: You must enter the correct water cut to obtain accurate production estimates from the
calculations. You can get this data from well test reports.

Pump Plunger Diameter: The pump plunger diameter is used for the downhole calculations. Incorrect
information yields erroneous downhole calculation results. You can get this information from the well
completion data. To enter a custom diameter, check the Custom checkbox.

Tubing OD: This is the outer diameter of the tubing in Inches.

Gas-0il Ratio: Used obtain accurate production estimates from the calculations.

Static Reservoir Pressure: The static pressure of the well to obtain accurate production estimates from
the calculations.

Tubing Modulus of Elasticity: This is the material's young modulus of the tubing in MPSI.

Piston Length: This is the length of the piston of the pump in Inches.

Well Head Data

Figure 96 - Well Head Data

Well Head Data *

Tubing Head Pressure Input Type Manual ¥ ||0.00 psig
Tubing Head Temperature Input Type Manual ¥ [(0.00 °F
Casing Head Pressure Input Type Manual v |/0.00 psig
Casing Head Temperature Input Type Manual ¥ |/0.00 °F
Flow Line Pressure Input Type Manual v |/0.00 psig
Flow Line Temperature Input Type Manual ¥ |/0.00 b

* For Modbus option configuration avaliable on Analog alarm configuration page .

Row

Description

1

Tubing Head Pressure Input Type: Select Manual to enter your own value (in psig). Select Remote Input
to get the reading from the wireless or wired sensor that is installed and assigned as tubing head pressure.

Tubing Head Temperature Input Type: Select Manual to enter your own value (in °F). Select Remote
Input to get the reading from the wireless or wired sensor that is installed and assigned as tubing head
temperature.

Casing Head Pressure Input Type: Select Manual to enter your own value (in psig). Select Remote Input
to get the reading from the wireless or wired sensor that is installed and assigned as casing head pressure.

Casing Head Temperature Input Type: Select Manual to enter your own value (in °F). Select Remote
Input to get the reading from the wireless or wired sensor that is installed and assigned as casing head
temperature

Flow Line Pressure Input Type: Select Manual to enter your own value (in psig). Select Remote Input to
get the reading from the wireless or wired sensor that is installed and assigned as flow line pressure.

Flow Line Temperature Input Type: Select Manual to enter your own value (in °F). Select Remote Input
to get the reading from the wireless or wired sensor that is installed and assigned as flow line temperature

Sensia Publication LCS-ENG-M0025 - September 2022



Use the INSTRUCT SRP Web Server ~ Chapter 3

Controller Fluid Load/Level/PIP Configuration
— Module Status = Runn ng

— Fluid Load Setting
Enabe Fluid Load Maxdmum
Fluid Load High Set Point

Iaimum Fluid Load Successive Caras

— Fluid Level Setting
Enabe Fluid Level Maximum
Fluid Leve! Inut Type
Fluid Leve! High Set Point
Marimum Fluid Level Successive Cards

Liow Fluid Level above the Pump Iniake Warning Limit

—B PP Setting
Enable High PIP
PIP High et Foint
High PIP Successive Cards

Low PIP Waming Limit

Belt Slippage Configuration

Belt Slippage Configuration allows you to raise a warning when the motor
revolutions per strokes raise above the configured allowable belt slippage limit.

Figure 97 - Belt Slippage Configuration
Controller Belt Slippage Configuration

1 —p Module Status = Running

Belt Slippage Configuration

Belt Slippage Alarm Disabke «
2 —» | Reference RPS 0
Belt Slippage Limit 5 %

Row | Description

1 | Module Status: Indicates whether the INSTRUCT SRP that is connected to the controller is running. This
indication is helpful for diagnostics.

Belt Slippage Alarm: Select whether to Enable or Disable the Belt Slippage Alarm.
Reference RPS: Reference RPS value is used to calculate the percentage belt slippage.

Belt Slippage Limit: If the calculated belt slippage is more than the reference belt slippage by this limit,
then the belt slippage alarm is generated.

Fluid Load/Level/PIP Configuration

Fluid Load/Level/PIP Configuration allows you to set a critical parameter that
determines the flowing bottom hole pressure, opportunities of production
increase, and helps protect the pumping system against pump off conditions.

Figure 98 - Fluid Load/Level/PIP Configuration

Enable Fluid Load Minimum

s Fiuiq Load Low Set Point s
] Minimu Fuid Losd Successhe Cards 1

Enable Fiuid Level Minimum

Vi v Flid Leve I
i Fuid Level Low Set Point [moon ]t
l:| Minimum Fluid Level Successive Cards |:|
e

Enable Low PIP
B PIP Low Set Point [omm s
l:l Low PIP Successive Cards |:|
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Row

Description

Module Status: Indicates whether the INSTRUCT SRP that is connected to the controller is running. This
indication is helpful for diagnostics.

Enable Fluid Load Maximum: This enables the maximum fluid load limit alarm.

Enable Fluid Load Minimum: This enables the minimum fluid load limit alarm.

Fluid Load High Set Point: This is the high value for the fluid load maximum limit in Lbs. when the
actual value crosses above this limit for a defined number of cards, an alarm is triggered.

Fluid Load Low Set Point: This is the low value for the fluid load minimum limit in Lbs. when the actual
value crosses below this limit for a defined number of cards, an alarm is triggered.

Maximum Fluid Load Successive Cards: This is the number successive number of cards that will be
detected with maximum fluid load above the set limit before triggering an alarm.

Minimum Fluid Load Successive Cards: This is the number successive number of cards that will be
detected with minimum fluid load below the set limit before triggering an alarm.

Enable Fluid Load Maximum: This enables the maximum fluid level alarm.

Enable Fluid Load Minimum: This enables the minimum fluid level alarm.

Fluid Level Input Type: This is the selection of the value for the fluid level calculation. It can be calculated
automatically, or just manually entered in Feet.

Fluid Level High Set Point: This is the high limit for the fluid level value that must be crossed above to
trigger an alarm.

Fluid Level Low Set Point: This is the low limit for the fluid level value that must be crossed below to
trigger an alarm.

Maximum Fluid Level Successive Cards: This is the number of successive cards that will be detected
with high fluid level before an alarm is triggered.

Minimum Fluid Level Successive Cards: This is the number of successive cards that will be detected
with low fluid level before an alarm is triggered.

Low Fluid Level above the Pump Intake Limit: Low fluid level above the pump intake warning is
generated if calculated fluid level is greater than, or if the calculated submergence is less than, this value.

Enable High PIP: This enables the PIP high level limit for the PIP alarm.

Enable Low PIP: This enables the PIP low level limit for the low PIP alarm.

PIP High Set Point: This is the low set point value to trigger an alarm when the PIP value crosses above
this set value

PIP Low Set Point: This is the low set point value to trigger an alarm when the PIP value crosses below
this set value.

High PIP Successive Cards: This is the number of successive cards that is needed for the high PIP alarm to
trigger.

Low PIP Successive Cards: This is the number of successive cards that is needed for the low PIP alarm to
trigger.

Low PIP Warning Limit: This is lower limit for a warning to be trigger when the PIP detected on every
card falls below this value.
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VFD Configuration

Upon commissioning, you must enter the proper pumping equipment
configuration. This section presents the equipment configuration parameters
on the web server.

Figure 99 - VFD Configuration
Controller VFD Configuration

— 3 | Module Status = Running

1
—> Motor Parameters
Motor Sheave Size 800 inch Mechanical Efficiency 6.0 %
Gear Box Sheave Size 4000 inch Gear Box Ratio 205
Motor Nominal Speed 1125.00 RPM Motor Nominal Frequency 60.00 Hz
Chain Ratio * 5.904800

2 —P» VFD Interface

VFD Control Signal EthelNet/P ~

Speed Control Channel 201 ~|4t0 20 mA

Control Frequency Min20.00 Hz Max 6000 Hz
Sealing Min 400 mA Max 2000 mA

3 — Operating Condition

Working Frequency (Hz) Min 35,00 4495PM)  Max 60.00 (7.69 SPM)
Startup Frequency (Hz) 4000 (5.13 SPM)
Manual Mode: Fixed Frequency (Hz) | 40.00 (5.13 SPM)

4 — D contral

Pump Off Deadband 300 % VFD Control Cycle Time 1 minute

Pump Fillage Deadband 500 % Pump Fillage Set Point 50 %

Frequency Increment Step 5.00 % (1.75 Hz) (0.93 mA) Frequency Decrement Step 5,00 % (175 Hz) (0.93 mA)
Cards to Average Pump Fillage H Dry Well Prevention

VFD Rest Time 15 minute VFD Startup Time 1 minute

Min Frequency Time Out 15 minute

5 — VD Speed Configuration

Fluic! Pound Prevention Speed Configuration

Fluid Pound Prevention 1 Oseble ~ Fluid Pound Prevention 2 Okable
Fluid Pound Prevention 1 Position 9000 +({0.00 - 100.00) % of Stroke Length Fluid Pound Prevention 2 Position 10.00 2{0.00 - 100.00) % of Stroke Length
Fluid Pound Prevention 1 Velocity 1000 +{0.00 - 100.60) % of Reference Spesd Fluid Pound Prevention 2 Velo«ity -10.00 +(0.00 - 1060.00) % of Reference Speed

End Point Velocity Configuration *

End Point Velocity Oisatle ~

End Point Velocity 0 Hz

End Point Velocity Decel Position 30 (0 - 100) % of Distance between Sprocket Centers
End Point Velocity Accel Position 50 (0 - 70) % of Sprocket Radius

*Linear Purp type only.

[set | [ cancel |

Item | Description

1 Module Status and Motor Parameters (page 86)

2 | VFD Interface (page 87)

3 | Operating Condition (page 87)
4 | VED Control (page 88)
5 | VFD Speed Configuration (page 89)

Sensia Publication LCS-ENG-M0025 - September 2022 85



Chapter3  Use the INSTRUCT SRP Web Server

86

Motor Parameters

Accurate configuration of motor parameters helps the INSTRUCT SRP
detect a strokes per minute (SPM) error warning, which comes from a
mismatch between measured SPM and SPM from the VFD-commanded
frequency.

Figure 100 - Motor Parameters

1 > Module Status = Running

Motor Parameters

Motor Sheave Size 00 inch
Gear Box Sheave Size 40.00 inch

Motor Nominal Speed 1125.00 RPM

l
T8

Rotaflex Chain Ratio * 9

Mechanical Efficiency 95.00 %
Gear Box Ratio 2925
Motor Nominal Frequency 60.00 Hz

3 —9

Item

Description

Module Status: Indicates whether the INSTRUCT SRP that is connected to the controller is running. This
indication is helpful for diagnostics.

Motor Sheave Size: Specify the correct sheave size in inches. The size is used for calculating the estimated
expected SPM from the commanded frequency.

Gear Box Sheave Size: Specify the correct gearhox sheave size in inches. The size is used for calculating
the estimated expected SPM from the commanded frequency.

Motor Nominal Speed: Specify the correct nominal speed in revolutions per minute (RPM). The speed is
used for calculating the estimated expected SPM from the commanded frequency.

Chain Ratio (: The ratio that is provided by the manufacturer of the Linear pumping unit. The INSTRUCT
SRP uses the chain ratio to calculate the position of the polished rod. This value is automatically calculated,
but it can also be manually configured.

Mechanical Efficiency: The mechanical efficiency of the pumping unit and the speed reducer.
(Range =0...100)

Gear Box Ratio: Specify the correct gearbox ratio. This ratio is used for calculating the estimated expected
SPM from the commanded frequency.

Motor Nominal Frequency: Specify the correct nominal frequency in hertz. The frequency is used for
calculating the estimated expected SPM from the commanded frequency.

(1)  Linear pump type only.
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VFD Interface

VED Interface settings are used to give the VFD a control frequency operating
range using corresponding control signals from a 4...20 mA range to the VFD.

Figure 101 - VFD Interface

VFD Interface

VFD Control Signal Etheret/IP -

Speed Control Channel 201 = |4 to 20 mA

Control Frequency Min 3000 Hz Max 6000 Hz
Scaling Min 400 mA Max 2000 mA
Row | Description

1 | VFD Control Signal: Used to select the VFD Control Signal for controlling VFD. Options available are
Hardwired and EtherNet/IP(".

2 | Speed Control Channel: Select the appropriate channel for controlling the VFD speed. The VFD can be
controlled through analog outputs (AO) from the INSTRUCT SRP through AO1 from 0...5V DCor
4...20mA. The INSTRUCT SRP can control the VFD via Modbus RTU. In this case, the INSTRUCT SRP is the
master Modbus RTU device and the VFD is the slave Modbus TCP device. If Modbus RTU is the preferred
control method for the VFD, then you must configure the proper registers and enter the Modbus ID of the
VFD.The AO1is set to 4...20 mA and calibrated for use with the PowerFlex® drive by default. Any other
drive using Modbus must be integrated properly.

3 | Control Frequency, Min/Max: The minimum/maximum output frequency corresponding to a 4 mA
control signal that is sent to the VFD from the INSTRUCT SRP for speed regulation. The minimum/maximum
control frequency of the VFD must match the minimum/maximum control frequency in the INSTRUCT SRP
for a signal of 4 mA. This parameter applies for a hardwired or EtherNet/IP control signal.

4 | Scaling, Min: Keep this value as the default 4 mA because it corresponds to the minimum output signal

from the INSTRUCT SRP to the VFD for the frequency control command.

Scaling, Max: Keep this value as the default 20 mA because it corresponds to the maximum output signal
from the INSTRUCT SRP to the VFD for the frequency control command.

(1) EtherNet/IP is only applicable to PowerFlex® 753 and 755 drives.

Operating Condition

Use Operating Condition parameters to adjust the operating conditions of the
VED. These parameters are independent of the operation mode.

Figure 102 - Operating Condition

Operating Condition

1 — Working Frequency (Hz) Min 35.00 449 SPM)  Max 60.00 (7.69 SPM)
2 — Startup Frequency (Hz) 40.00 (5.13 SPM)
3 —P» Manual Mode: Fixed Frequency (Hz) | 40.00 (5.13 SPM)
Item | Description
Working Frequency (Hz), Min/Max: This frequency corresponds to the minimum/maximum working
1 SPM. These values are automatically calculated from the minimum/maximum working SPM. If the
minimum/maximum working frequency is entered, the minimum/maximum working SPM is automatically
calculated from the minimum/maximum working frequency instead.
) Startup Frequency (Hz): The frequency that the INSTRUCT SRP commands from the VFD to run whenever
the INSTRUCT SRP starts.
Manual Mode: Fixed Frequency (Hz): The commanded frequency that the VFD maintains in variable
3 | speed manual operation mode. The INSTRUCT SRP commands the VFD to operate at this fixed frequency
until this value is changed.
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VFD Control

Pump Off Deadband
Pump Fillage Deadband

1 —»| Frequency Increment Step

88

Cards to Average Pump Fillage
VFD Rest Time

Min Frequency Time Out

3.00

5.00

5.00

15

VFD Control

VED Control parameters help achieve accurate control and appropriate
response in various operation modes. Like many of the control parameters,
these settings require fine-tuning during commissioning and startup.

Figure 103 - VFD Control

% VFD Control Cycle Time 1 minute
% Pump Fillage Set Point 85.00 %
% (1.75 Hz) (0.93 mA) Frequency Decrement Step 5.00 % (1.75 Hz) (0.93 mA)
Dry Well Prevention
minute VFD Startup Time 1 minute
minute *
2

Item | Description

Pump Off Deadband: This percentage is used by the INSTRUCT SRP to decide whether to maintain,
increase, or decrease the pumping speed based on pump-off conditions. The INSTRUCT SRP maintains the
current speed if downstroke intersection point falls inside of the deadband. The INSTRUCT SRP speeds up
the pump if the downstroke intersection point falls outside to the right of the deadband. The INSTRUCT SRP
slows down the pump if the downstroke intersection falls outside to the left of the deadband.

Pump Fillage Deadband: This percentage is used to calculate and compare the pump fillage to the
current pump fillage. This value allows the INSTRUCT SRP to decide whether to maintain, increase, or
decrease the pumping speed. For instance, if the current pump fillage is within £3% of the target fillage,
the INSTRUCT SRP does not change the pumping speed unless it falls outside of the £3% deadband. If the
pump fillage number is below the pump fillage deadband, the INSTRUCT SRP slows down. The INSTRUCT
SRP speeds up if the pump fillage number is above the deadband.

Frequency Increment Step: The percentage of the minimum working frequency increment step size that
the INSTRUCT SRP sends to the VFD for increasing the speed.

Cards to Average Pump Fillage: The number of cards that are used to calculate the average pump
fillage. This value defaults to five cards. Increase this value as needed for greater pump fillage accuracy.

VFD Rest Time: The time that the well remains shut down in REST state until the INSTRUCT SRP
commands the VFD to RUN the well again.

Minimum Frequency Timeout: The time period that the INSTRUCT SRP waits before shutting down after
detecting that the VFD is running at minimum frequency without reaching the target pump fillage or
pump-off setpoint.

VFD Control Cycle Time: The time (in minutes) that the INSTRUCT SRP waits before it sends another
command to increase or decrease the speed to reach the target pump fillage or the target pump-off
setpoint. After the time has elapsed, the INSTRUCT SRP checks for the pump fillage or the target pump-off
setpoint again to decide whether to adjust the speed. This value is adjusted depending on the operating
conditions of the well. Some wells need more time than others to stabilize.

Pump Fillage Set Point: The percentage that you enter for the desired target pump fillage. The INSTRUCT
SRP slows down or speeds up the pump based on the comparison between the current calculated pump
fillage percent and the target pump fillage percent. If the current pump fillage is above the pump fillage
setpoint, the INSTRUCT SRP speeds up the pumping unit to allow the well to achieve the target pump
fillage. If the current pump fillage is below the target pump fillage, the INSTRUCT SRP slows down the
pump to allow the well to fill back up to the target fillage.

Frequency Decrement Step: The percentage of the minimum working frequency decrement step size
that the INSTRUCT SRP sends to the VFD to decrease the speed.

Dry Well Prevention: When this feature is enabled, the INSTRUCT SRP commands the VFD to shut down
after a preset time period if the well is not reaching its target pump fillage or target pump-off setpoint
value and the VFD frequency is already running at minimum speed.

VFD Startup Time: The time period (in minutes) that the INSTRUCT SRP waits before it checks for dry well
condition and applies control to the well. This time period allows the well to stabilize before checking for
any condition.
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VFD Speed Configuration

VED Speed Configuration helps prevent fluid pound and allows you to set the

endpoint velocity @),

Figure 104 - VFD Speed Configuration

VFD Speed Configuration

Fluid Pound Prevention Speed Configuration

Fluid Pound Prevention 1 Dizable ~ Fluid Pound Prevention 2 Dissble ~
1 —|Fluid Pound Prevention 1 Position -80.00 +(0.00 - 100.00) % of Stroke Length Fluid Pound Prevention 2 Position 10.00 +(0.00 - 100.00) % of Stroke Length
Fluid Pound Prevention 1 Velocity 10.00 +(0.00 - 100.00) % of Reference Speed Fluid Pound Prevention 2 Velocity -10.00 +(0.00 - 100.00) % of Reference Speed

End Point Velocity Configuration *

End Point Velocity (Cesable

End Point Velocity 40 Hz
2 —

End Point Velocity Decel Position o

End Point Velocity Accel Position 2]

{0 = 100) % of Distance between Sprocket Centers
{0 - 70) % of Sprocket Radius

Item

Description

1(1)

Fluid Pound Prevention 1/2: Select whether to Enable/Disable the Fluid Pound Prevention 1/2 features.

Fluid Pound Prevention 1/2 Position: The percent of stroke length at which the speed varies as per the
Fluid Pound Prevention Velocity 1/2 setting.

Fluid Pound Prevention 1/2 Velocity: The percentage of Reference Speed by which the speed varies at
the Fluid Pound Prevention Position 1/2.

End Point Velocity: Select whether to Enable or Disable the Endpoint Velocity feature.

End Point Velocity: The fixed speed that is applied while traveling through the corner.

End Point Velocity Decel Position: The percent of stroke length of the straight portion of the stroke
where the speed starts decelerating before entering the corner.

End Point Velocity Accel Position: The percent of the sprocket radius where the speed starts
accelerating before exiting the corner.

(1) Only available when Hall Effect/RPM or Proximity/RPM position sensors are used.
(2)  Only available when Proximity/RPM position sensors are used with a linear pump type.
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Life Counter Configuration

Life counter configuration allows you to set a start value for each respective life
counter. The life counter resumes from a set value.

Figure 105 - Life Counter Configuration

Controller Life Counter Configuration

1 —9 Module Status = Running

Life Counter Configuration

Rod Life
Stroke Count jU
2 — = :
Time 1o minute
Pump Life
Stroke Count b
3 — -
Time 10 minute
Belt Life
Stroke Count :U
4 —p -
Time 10 minute

Production Data

Liquid Preduction [0 sth

Qil Production [o sth
5 — . =

Gas Production 0 scf

Water Production [o sth

B

Item | Description

1 | Module Status: Indicates whether the INSTRUCT SRP that is connected to the controller is running. This
indication is helpful for diagnostics.

Rod Life Stroke Count: The value entered here is used to set a start value for rod life stroke counter.

Rod Life Time: The value entered here is used to set a start value for rod life time counter.

Pump Life Stroke Count: The value entered here is used to set a start value for the pump life stroke
3 | counter.

Pump Life Time: The value entered here is used to set a start value for the pump life time counter.

Belt Life Stroke Count: The value entered here is used to set a start value for the belt life stroke counter.

Belt Life Stroke Count: The value entered here is used to set a start value for the belt life time counter.

Production Data Liquid Production: This parameter counts and accumulates the liquid production that
is calculated, you can reset this value to zero through a coil status register.

Production Data Qil Production: This parameter counts and accumulates the oil production that is
calculated, you can reset this value to zero through a coil status register.

Production Data Gas Production: This parameter counts and accumulates the gas production that is
calculated, you can reset this value to zero through a coil status register.

Production Data Water Production: This parameter counts and accumulates the water production that
is calculated, you can reset this value to zero through a coil status register.
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Process Alarm Configuration

Process alarm configuration allows you to configure analog and digital
process alarms.

General Configuration

Figure 106 - General Configuration

Controller Process Alarm General Configuration

1 —®» Module Status = Running

General

Autostart Restart Count =

Process Alarm Rest Time | minute
2 = Process Warning Deadband 2 %

Process Alarm Celay Time ‘- second

Set || Cancel |

Item

Description

Module Status: Indicates whether the INSTRUCT SRP that is connected to the controller is running. This
indication is helpful for diagnostics.

Autostart Restart Count: When AutoStart condition exists the INSTRUCT SRP tries to restart the motor
this many run/rest cycles before permanently shutting it down. If this is 0, then the INSTRUCT SRP
continues the run/rest cycle indefinitely.

Process Alarm Rest Time: Number of minutes the controller keeps the motor OFF when a process alarm
with AutoStart-Shutdown alarm action is generated.

Process Alarm Warning Deadband: It is used for all process warnings.

Process Alarm Delay Time: When the INSTRUCT SRP starts, it waits for this many seconds before starting
the detection of process alarms.
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Analog Alarm Configuration

Figure 107 - Analog Alarm Configuration

Controller Analog Alarm Configuration

1 4» Module Status = Running

THP
Enable/Disable Set Point Action Dead Band
Hi Hi Alarm [ psig %
2 4» Hi Warning [ psig
Lo Lo Alarm [f Tesig Hone ~ %
Lo Warning [ psig
Input Source
THT
Enable/Disable set Point Action Dead Band
Hi Hi Alarm o - Hone ~ %
Hi Warning o -

92

Item

Description

Module Status: Indicates whether the INSTRUCT SRP that is connected to the controller is running. This
indication is helpful for diagnostics.

Hi Hi Alarm: Select from No Action, Shutdown, Shutdown-Auto Restart. The setpoint (in psi) is the HiHi
limit to trigger an alarm for the corresponding channel. The deadband (in %) resets the HiHi alarm. In order
for HiHi alarm to reset, the process parameter value must read less than:

Setpoint - (setpoint x [deadband/100]).

Hi Warning: The setpoint to trigger high warning for corresponding process parameter.

Lo Lo Alarm: Choose from No Action, Shutdown, Shutdown-Auto Restart. The setpoint (in psi) is the LoLo
limit to trigger an alarm for the corresponding channel. The deadband (in %) resets the LoLo alarm. In
order for LoLo alarm to reset, the process parameter value must read more than:

Setpoint + (setpoint x [deadband/100])

Lo Warning: The setpoint to trigger low warning for corresponding process parameter.

Input Source: Select the source of the alarm from the following options.

« Disable: The alarm is disabled.
Real: Allows you to select the source analog input.

« Manual: Allows you to enter a numeric value to test your alarm. (Default is 0)
Modbus'?: Allows you to configure the source ID, HR/IR address, and data type.

(1) These attributes can be modified for THP, THT, CHP, CHT, FLP, FLT, and Aux Process 1...4.
(2) Canbeaninternal or external (third-party) source.
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1 —3 Module Status = Running

Digital Alarm Configuration

Figure 108 - Digital Alarm Configuration

Controller Digital Alarm Configuration

Digital Alarm 1
Digital Alarm 1 Disable » Active Status HIGH v |
Alarm Action Hone 4 Debounce Time 15 millisecond
Input Source Disable *
Digital Alarm 2
Digital Alarm 1 Disable ~ Active Status HIGH ¥ |
Alarm Action None v Debounce Time [15 | millisecond
Input Source Disable +
Digital Alarm 3
Digital Alarm 1 Disable * Active Status HIGH |
Alarm Action None Y Debounce Time [15 millisecond
Input Source Disable v |
Digital Alarm 4
Digital Alarm 1 Disable v Active Status |HIGH =
Alarm Action None % Debounce Time [15 | millisecond
Input Source Disable *
Set || Cancel
Item | Description
1 | Module Status: Indicates whether the INSTRUCT SRP that is connected to the controller is running. This

indication is helpful for diagnostics.

Digital Alarm 1...4: Use to enable or disable any of the four digital alarms.

Active Status: Set the digital alarm active status as High or Low.

Alarm Action: The action to be performed when the digital alarm is raised. Select from None, Shutdown,

or Autostart-Shutdown.

2| pebounce Time: The minimum time (in ms) that a DI detects a signal before declaring any action.

Input Source: Select the source of the alarm from the following options.

« Disable: The alarm is disabled.

+ Real: Allows you to select the source digital input.

+Manual: Select LOW or HIGH to test your alarm.

- Modbus': Allows you to configure the source ID, HR/IR address, and data type.

(1) Canbe an internal or external (third-party) source.
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Alarm Configuration

Alarm configuration allows you to enable/disable system alarms and set the
action to take when the alarm has been raised.

Alarm Configuration 1

Figure 109 - Alarm Configuration 1

Controller Alarm Configuration 1

94

Module Status = Running

Alarm Enahle/Disable Action

Maximum Load Violation [Enable +] | Shutdown ~]
Minimum Lead Violation [Disabie v| [Shutdown ~)
Critical Load [Disable ] [Shutdewn ~]
Maximum Net Torgue .|‘7Disﬁ>leiv'| | Shutdewn v
Critical Net Torque [Disable | [Shutdown v
Malfunction Set-Point [Disable v | | Shutdewn v
Dry Well Condition [Disable v | | Dry Well Preventicn v
Position Indicator Error [Disable | | Shutdcwn v
Motor Status Feedback Error [Disable | Nane

VFD Communicaticn Errer [Disable v| None

Di4 Aux Fault [Disable ~] | Shutdown v]
DI5 Aux Fault [Dizable « | [Shutdown v]
Loss of Crank Arm Sensor Signal [Disable | [Shutdown v
Loss of RPM Sensor Signal [ Disable v | [ Shutdawn v]
Belt Slippage [Disable v None

Low RPM [Dizable v [Shutdown ~]
VFD Fault [Disable v | None

VFD Alarm [Disable | Mone

Load Signal Failure at Min [Disable v | [None ~]
Load Signal Failure at Max [Disable v | |Nene v]
Stagnant Load Signal Failure [Cisabie v [Nene ~]
Pump Cycle Limit Viclation [Dizable ] [Nene v]

(o1 Gancel]

For a description of parameters, see Alarm Configuration on page 167.
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Module Status = Running

Alarm
— Fluid Load Maximum
— Fluid Load Minimum
—> pigh pip
—> Low pip
— Fluid Level Maximum
— Auid Level Minimum

[ Cancel}

Alarm Configuration 2

Figure 110 - Alarm Configuration 2
Controller Alarm Configuration 2

Enable/Disable 2 —P action

\m] [Nane hd
[Disable v] [None v
(Dbl v I
\m] [ Mane ~
\m] [Nane v
\m] [ None ~

Item | Description

1 | Fluid Load Maximum: This enables the fluid load maximum alarm to be triggered when a maximum
fluid load limit is violated.

2 | Action: None is for not action taken when the alarm is triggered. Shutdown causes the well to shut down
as soon as the alarm is detected.

3 Fluid Load Minimum: This enables the fluid load minimum alarm to be triggered when a minimum fluid
load limit is violated.

4 | High PIP: This enables the high PIP alarm to be triggered when the high PIP limits is violated.

5 | Low PIP: This enables the low PIP alarm to be triggered when the low PIP limits is violated.

6 Fluid Level Maximum: This enables the fluid level maximum alarm to be triggered when a maximum
fluid level limit is violated.

7 Fluid Level Minimum: This enables the fluid level minimum alarm to be triggered when a minimum fluid
level limit is violated.

Operation Mode

The Operation mode page allows you to change the operation mode of your

INSTRUCT SRP.

Figure 111 - Operation Mode

Controller Operation Mode

Module Status = Running

Current Operation Mode: Variable Speed Pump Fillage v

(et Gancel]

For a description of operation modes, see Well Operation Modes on page 13.
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Rest Time Auto-tuning Configurat

Module Status = Running

Auto-tuning Status = Disabled

Rest Time Auto-tuning Configuration
Auto-tune Selection
Minimum Run Time
Additional Rest Time

Scheduled Number of Days

‘ Trigger Conventional Well H Generate CSV H Cancel ‘

Rest Time Auto-tuning

The Rest Time Auto-tuning page allows you to enable, disabled, and configure
the Rest time Auto-tuning feature.

Figure 112 - Rest Time Auto-tuning Configuration

ion

Disable

@] [
=1

Rest Time Limit minute
minute Minimum Run Time Cycle
minute Maximum Test Cycles

day Run Time Deadband minute

iR
=
=

Item

Description

Module Status: This indicates whether the module is running.

Auto-tuning Status: The Status can be “RTO Found” or “Could not find RT0”. This is to indicate whether
the algorithm could find the Optimal run time.

A status of “Interrupted’, it indicates that the Rest Time Auto-tuning process has been interrupted by the
user or due to an alarm.

Auto-tune Selection: There are 2 method, conventional and unconventional.

-The conventional well type the additional Rest Time in each cycle will be added to the Rest time. If the Rest
time remains constant (+/- “Run time deadband” in minutes) for minimum Run Time Cycles, then the Rest
time will be considered as the Optimal Rest time. If the Optimal Rest time is not found within the
maximum test cycles then, it will be updated with a warning.

For Unconventional well, if the Run time is less than the minimum runtime for the minimum run time cycle,
the additional rest time will be added to the Rest time. Once the runtime is more than minimum runtime,
the Rest time will revert back to the original user configured Rest time.

Minimum Run Time: this is value is used in the unconventional well algorithm to determined whether
the additional rest time will be added to the initial Rest time

Additional Rest Time: the additional rest time is the step size in minutes that will be added to the initial
Rest time that will become the optimal Rest time.

Scheduled Number of Days: This counter triggers the next well test to run the algorithm from the initial
Rest time.

Rest Time Limit: The maximum Rest Time limit that is allowed before the auto tuning process is aborted.

Minimum Run Time Cycle: The current run time for a cycle is more than the original run time, the Rest
time will revert back to the initial rest time.

Maximum Test Cycles: Indicates how many cycles will the test cycle run if the Optimum Rest time is not
found.

Run Time Deadband: The time interval in minutes which decides whether the Run Time is constant or
not changing to decide the Rest time is Optimal.

Trigger Conventional Well: This button will start the conventional well algorithm once the auto-tune
selection has been made for the Conventional Well.

Generate CSV: This button will generate a CSV file with all the Run and Rest time calculated with the Rest
Auto-tune algorithm.
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Valve Check

The Valve Check page allows you to perform a standing valve and traveling
valve test.

Figure 113 - Valve Check

Controller Valve Check

Modube Status = Running

Cagture Time:
Surfaoe Load Coad vk Time lsac)
o L

)

e

oy

3200

L

Resel Zoom
i Surface Position finch) u/s Time (sec)
I | Positon

180

160

14

80|

&)

4

20]

L 2 180 41 70 0
Reset Zoom

‘ Save ‘ ‘ CGancel | | Back |

For a description of Valve Check operations, see Operate the Valve Check on

page 294.
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Emulator ID

The Emulator ID is set for the ISaGRAF program to run third-party controller
emulation for Modbus. The Modbus parameters, where they are common, are

only emulated.

Figure 114 - Emulator ID
Controller Emulator ID

Maodule Status = Running

RPC Emulator ID Setting
RPC Emulater 1D 245

[_Sei & Rehoa]: _Cancel_.]
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App“cations > INSTRUCT The Applications pages contain the INSTRUCT SRP applications that you
SRP> INSTRUCT SRP Status use to configure (Controller Configuration on page 64) and monitor

(INSTRUCT SRP Status) your well. The Set button on each application

screen triggers the configuration update in the controller.

Well Status

Figure 115 - Basic Data
Controller Well Status

Module Status = Running

Basic Data
Surface Pumping Unit Model C-640D-305-192
Pump Unique ID 413
Pump SubUnique ID 4131
Well State Stopped State
Motor Feedback Status QFF
Operation Mode Variable Speed Pump Fillage
Process Alarm Restart Counter 0
Pumping Speed 0.00 SPM
Card Pump Fillage 0.00
Pump Fillage Set Point 90.00 %
Commanded Frequency 0.00 Hz (0.00 SPM)
Downtime Counter 2716 minute
Motor Alert Delay Time 1 second
Stroke Period 0.00 second
Time not in Run 27m7 minute
Time Failed 0 minute
Average Pump Fillage 2243 %
Gas Qil Ratio 300.00 scffsth
Water Cut 60.00 %
Accumulated Power Consumption 0.00 kwh
Current Load EU Value 218611 lbs
Rest Time Optimal 5 minute
Row | Description
1 | Surface Pumping Unit Model: Pump model that is selected either from the INSTRUCT SRP internal pumping unit database or the pump configuration you customized.
2 | Pump Unique ID: Depicts the unique number from the pump database.
3 | Pump Subunique ID: Based on the Crank Pin. If out of R1, R2, R3 and R4, R2 is selected and Pump Unique ID is 101, then 1012 is updated here.
4 | Well State: Current state of the well.
5 | Motor Feedback Status: Current motor feedback status.
6 | Operation Mode: The well control mode of the INSTRUCT SRP.
7 | Pumping Speed: Current pump speed in strokes per minute.
8 | Current RPS: Current revolutions per stroke value. Only available when Hall Effect/RPM or Proximity/RPM position sensors are used.
9 | Current RPM: Current revolutions per minute value that is based on the time period between two pulses from sensor. Only available when Hall Effect/RPM or Proximity/
RPM position sensors are used.
10 | Card Pump Fillage: Current pump fillage calculated from the downhole card.
11 | Pump Fillage Set Point: The value (in percent) of the desired target Pump Fillage. The INSTRUCT SRP either slows down or speeds up the pump based on the comparison
between the current calculated Pump Fillage percent and the target Pump Fillage percent.
12 | Commanded Frequency: The current frequency the INSTRUCT SRP is sending through the AQ (4...20 mA) to the VFD. For example, if the frequency range is 0. . .60 Hz,
then the corresponding signal would be 4. ..20 mA. Commanded frequency for 20 mA would be 60 Hz in this case.
13 | Downtime Counter: The current time for which motor is off.
14 | Motor Alert Delay Time: The delay before the INSTRUCT SRP starts the motor when user commands it to start.
15 | Stroke Period: The number of seconds it takes to complete each stroke cycle.
16 | Time Not in Run: Counts and accumulates the minutes not in Run or Start state. This value resets to zero automatically when it falls in Run or Start state.
17 | Time Failed: Counts and accumulates the minutes spent in Unable to Run or Shutdown state. This value resets to zero automatically when it falls in Run or Start state.
18 | Average Pump Fillage: The moving average pump fillage level for 50 cards.
19 | Gas Oil Ratio: Used obtain accurate production estimates from the calculations.
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Row | Description

20 | Water Cut: You must enter the correct water cut to obtain accurate production estimates from the calculations. You can get this data from well test reports.

21 | Accumulated Power Consumption: This accumulated value is automatically calculated in the VFD parameter 14 in kWh transferred from the drive. The Elapsed kWh in
the drive is accumulated automatically in parameter 14.

22 | Current Loaded EU Value: Current load EU value is displayed here.

23 | Start/Stop Motor: When clicked, these buttons start and stop the motor.

24 | Rest Time Optimal: This value in minutes indicates that Optimal rest time found by the Rest time auto-tuning feature.

Production Data 1

Figure 116 - Production Data 1
Controller Production Data 1

1 —% Module Status = Running

Production Data
) —P» Current Production Since GOT

Liquid 79.69 stb
il 23.90 stb
Water 55.79 stb
Gas 7169.88 scf
3 —P Yesterday's Production
Liquid 0.00 stb
Qil 0.00 stb
Water 0.00 stb
Gas 0.00 scf
4 — Instantaneous Flow Rate
Liquid 274.05 stb/day
Qil 82.08 stb/day
Water 191.97 stb/day
Gas 2462340 scfiday
5 —» Projected Volume for 24 Hours
Liquid 261,27 stb
Qil 78.25 stb
Water 183.02 stb
Gas 23475.23 scf

Item | Description

1 | Module Status: Indicates whether the INSTRUCT SRP that is connected to the controller is running. This
indication is helpful for diagnostics.

2 | Current Production Since GOT: The total accumulated liquid, oil, water, and gas volume for the well
from the current day.

3 | Yesterday’s Production: The total accumulated liquid, oil, water, and gas volume for the well from
yesterday.

4 | Instantaneous Flow Rate: The current estimated flow rate of liquid, oil, water, and gas from the well.

5 | Projected Volume for 24 Hours: The total projected liquid, oil, water, and gas volume from the well
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Production Data 2

Figure 117 - Production Data 2
Controller Production Data 2

Module Status = Running

Production Data

Instantanecus Output

Specific Gravity of Fluid 1.04
Specific Gravity of the Oil 0.82
Elastic Constant of tubing material 4.54753e-08 inch/lz -ft
Fubing Stretch 4.34 inch
Plunger Overtravel 4.58 inch
Rod String Stretch 67.20 inch
Downhole Plunger Strcke Length- 125.04 inch
Calculated
Corrected Plunger Diameter 1.75 inch
Formation Volume Factor (Oil) 1.56 bbl/sth
Formation Volume Factor (Water) 1.01 bbl/stb
Gas in Solution 1105.39 scf/sth
Differential Pressure across Standing Valve | 224.62 psig
Net Stroke Length 158,99 inch
Gross Stroke Length 155.79 inch
FPump Slippage .00 bpd
Pum p Efficiency 102.05 %
Pump Net Flowrate 204.77 bpd
Back]

Row | Description

1 | Production Data: this is the instantaneous data calculated for production from the fluid properties and
the equipment configuration for every stroke.

2 | Specific Gravity of Fluid: this is the specific gravity of the fluid extracted from the well that is calculated.

3 | Specific Gravity of the Oil: this is the specific gravity of the oil manually entered by the user on the
Production Configuration screen.

4 | Elastic Constant of tubing material: This is user entered data from the production configuration screen.

5 | Tubing Stretch: this is the calculated tubing stretch from the data entered on the production
configuration page.

6 | Plunger Overtravel: this is the calculated pump over travel on every stroke.

7 | Rod String Stretch: this is the calculated rod string stretch for every stroke.

8 | Downhole Plunger Stroke Length-Calculated: This is the calculated stroke length for the pump
plunger.

9 | Corrected Plunger Diameter: this is the pump plunger diameter corrected after the calculation. This
value is calculated and accounted for the pump clearance.

10 | Formation Volume Factor (Qil): This value calculated from the data entered on the production screen for
oil which is based on the condition at the pump intake conditions and fluid properties.

11 | Formation Volume Factor (Water): This value calculated from the data entered on the production
screen for water which is based on the condition at the pump intake conditions and fluid properties.

12 | Gasin Solution: this is the amount of gas contained in the oil volume this is calculated at the pump intake
conditions and fluid properties.

13 | Differential Pressure across Standing Valve: this is the calculated pressure drop across the standing
valve. This is the difference in pressure across the pump barrel and the pump intake.

14 | Net Stroke Length: this is the net stroke length calculated on every stroke from the downhole/ pump
card.
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Row | Description

16 | Gross Stroke Length: this is the gross stroke length calculated on every stroke from the downhole card/
pump card.

17 | Pump Slippage: This is the pump slippage for the pump calculated on every stroke.

18 | Pump Efficiency: This is the calculated pump efficiency on every stroke.

19 | Pump Net Flowrate: this is the calculated pump flow rate on every stroke.

Current Day Data

Figure 118 - Current Day Data
Current Day Data

Module Status = Running

Current Day Data

Day Stroke Count 4511
Day Run Time 1200 minute
Day Percent Run Time 85 %
Day Low Pump Fillage Level 1287 %
Day High Pump Fillage Level 95.98 %
Day Maximum Load 19549.13 lbs
Day Minimum Load 10530.11 lbs
Day Average SPM 3.54 SPM
Day Pump Cycle 0
Day Average Run Time 343 minute
Day Average Rest Time 0.60 minute
Day Fail-safe Run Time 0 minute
Day Fail-safe Percent Run Time 0 %
Day Fail-safe Rest Time 0 minute
Day Deferred Production Run Time 1021 minute
Day Deferred Production Percent Run Time 99 %
Day Load Signal Failure at Min Count 0
Day Load Signal Failure at Max Count 0 | Reset Load Failure Gount |
Day Stagnant Load Signal Failure Count 0
Day Average Pump Efficiency 62.52 %
Day Pump Slippage 81.56 bpd
Ea
Row | Description Row | Description
1 | Module Status: Indicates whether the INSTRUCT SRP that is connected to the | 13 Day Fail-safe Run Time: This is the daily Run time while fail-safe State.
controller is running. This indication is helpful for diagnostics.
2 | Day Stroke Count: Total number of strokes in a day. 14 Day Fail-safe Percent Run Time: This is the percent run time for the day
calculated when in Fail-safe state.
3 | Day RunTime: Total runtime in a day. 15 Day Fail-safe Rest Time: This is the Rest time for day when in Fail-Safe state.
4 | Day Percent Run Time: Total percent of runtime in a day. 16 Day Deferred Production Run Time: This is the run time calculated by
adding the normal run time and the Run time in Fail-safe State together.
5/6 | Day Low/High Pump Fillage Level: The high and low pump fillage level 17 Day Deferred Production Percent Run Time: This is the percent run time
percentage in a day. calculated from the normal Run time and the fail-safe run time.
7/8 | Day Maximum/Minimum Load: The maximum/minimum load in a day. 18/19 | Day Load Signal Failure at Min/Max Count: This is total load signal
failure count at minimum/maximum for the day since GOT.
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Row | Description Row | Description
9 | Day Average SPM: The total accumulated Average SPMin a day. 20 Day Stagnant Load Signal Failure Count: This is total number of stagnant
70| Day Pump Cydle: The number of cydles the pump has turned ON/OFF since load signal failures for the day.
GOT. This parameter resets to zero at GOT.
11 | Day Average Run Time: This is the average Run time for the day. 21 Day Average Pump Efficiency: This is the moving average of the pump
efficiency, it gets updated on every stroke.
12 | Day Average Rest Time: This is the average Rest time for the day. 22 Day Pump Slippage: This is the portion of the fluid produced that slips

through the pump on every stroke due to clearance and wear.
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Alarm Status

Figure 119 - Alarm Status

Alarms

| Reset Alarms || Back |

Item | Description
1 | Load Signal Failure at Min: This alarm gets triggered when the load signal falls below the minimum
limit for the load signal failure.
2 | Load Signal Failure at Max: This alarm gets triggered when the load signal falls above the maximum
limit for the load signal failure.
3 | Stagnant Load signal Failure: This alarm gets triggered when the consecutive load signal samples
remain within the band for more than the load sampling rate time.
4 | Pump cycle Limit Violation: this alarm gets triggered when the number of pump cycles in a day is more
than the user configured limit.
5/6 | Fluid Load Maximum/Minimum: This enables the fluid load minimum (or maximum) alarm to be
triggered when a minimum (or maximum) fluid load limit is violated.
7/8 | High/Low PIP: This enables the high PIP (and low PIP) alarm to be triggered when the high PIP (and low
PIP) limits is violated.
9/10 | Fluid Level Maximum/Minimum: This enables the fluid level maximum (and minimum) alarm to be
triggered when a maximum (and minimum) fluid level limit is violated.

For a description of the other alarm parameters, see Alarm Configuration on

page 167.
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Current Card

Figure 120 - Current Card

Module Status = Running
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Row | Description

1 Pumping Speed: Current pump speed in strokes per minute.

2 Pump Diameter: The pump plunger diameter is used for the downhole calculations. Incorrect information yields erroneous downhole calculation results.

3 Stroke Length: The stroke length depends on each pumping unit. Some pumping units have three or four stroke length options. Enter the correct surface stroke length
to obtain accurate surface measurements. Incorrect stroke length results in erroneous results for surface and downhole calculations. When Custom Stroke Length is
enabled, you can type in your stoke length.

4 Net Stroke Length: The value that is provided by the inflection point on the downstroke where the downhole pump comes in contact with the fluid. This value is used
for the calculation of the pump fillage.

5 Gross Stroke Length: The maximum value for the pump plunger displacement.

6 Structural Loading: The load value in percent on the pumping structure.

7 Load Cut Off: This parameter allows the INSTRUCT SRP to calculate the Pump Fillage accurately when looking for the effective stroke-inflection point. For instance, if it
is set to 45%, the INSTRUCT SRP starts looking from 45% between the End of upstroke to the beginning of the downstroke of the downhole card.

8 Pump Fillage: The value (in percent) of the desired target Pump Fillage. The INSTRUCT SRP either slows down or speeds up the Pump based on the comparison
between the current calculated Pump Fillage percent and the target Pump Fillage percent.

9 Fluid Level: The correct fluid level to obtain accurate production estimates from the calculations. One can get this data from well test reports. This setting is enabled
when the 'Calculated Fluid Level' checkbox is unchecked.
10 | Fluid Load: The current value of fluid load (Ib).
n PIP: The current pump intake pressure.
12 | Pump Submergence: The current pump submergence level.
13/14 | Card Maximum/Minimum Load: The maximum/minimum load value limit (in pounds) for detection of load violations.
15

Card Peak Net Torque: The maximum absolute value of the torque the gearbox of the pumping unit experiences during a complete stroke.

Sensia Publication LCS-ENG-M0025 - September 2022 105



Chapter3  Use the INSTRUCT SRP Web Server

Overlaid Cards

Figure 121 - Overlaid Card
Controller Overlaid Cards
Module Status = Running
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Mote: Exiting this page will clear overlaid cards.

Back |

For a description of parameters, see Current Card on page 105.
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Historical Data

A list of 90-day totalizer charts is listed in Figure 123 on page 108.

Figure 122 - Historical Data
Module Status = Running

90 Days Totalizer

O | Percentage Run Time [ view |
O  RunTime | View |
O | Average SPM [ view |
O | Maximum Load | View |
O | Minimum Load [ view |
O | Daily Stroke Count | View |
O | oil volume [ view |
O water Vielume | View |
O |Liquid Volume [ view |
O GasVolume | View |
O | Average Pump Fillage [ view |
O Average FIP | View |
O | Maximum PP [ view |
O | Minimum FIP | view |
O | Average Fluid Level [ view |
O Maximum Fluid Leve! | view |
O | Minimum Fluid Leve [ view |
O | Pump Cycle Counter | view |
O | Malfunction Count [ view |
O Average Run Time | view |
[ Average Rest Time [ view |
O Fail-safe Run Time | view |
[ Fail-safe Rest Time [ view |
[l Fail-safe Percent Run Time | view |
O | Load Signal Failure at Min Count [ view |
O | Load Signal Failure at Max Count | view |
O | stagnant Load Signal Failure Count [ view |
O | Deferred Production Run Time | view |
[0 Defarred Production Percent Run Time [ view |
[0 Pump Slippage | view |
O | Average Pump Efficiency | view |
| Reset Accumulator || Generate SV HE|

Item | Description

N

Average Run Time: This is the average Run time for the day.

Average Rest Time: This is the average Rest time for the day.

Fail-safe Run Time: This is the daily Run time while fail-safe state.

Fail-safe Rest Time: This is the Rest time for day when in Fail-Safe state.

Fail-safe Percent Run Time: This is the percent run time for the day calculated when in Fail-safe state.

S| | B W N

Load Signal Failure as Min/Max Count: This is the total load signal failure count at minimum/
maximum for the day since GOT.

7 | Stagnant Load Signal Failure Count: This is total number of stagnant load signal failures for the day.

8 | Deferred Production Run Time: This is the run time calculated by adding the normal run time and the
Run time in Fail-safe State together.

9 | Deferred Production Percent Run Time: This is the percent run time calculated from the normal Run
time and the fail-safe run time.

10 | Pump Slippage: This is the pump slippage for the pump calculated on every stroke.

11 | Average Pump Efficiency: This is the calculated pump efficiency on every stroke.

For a description of the additional parameters, see Figure 159 on page 135.
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Figure 123 - Example 90-day Totalizer Chart
Totalizer Plot

Module Status = Running

Run Time Plot
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Fluid Level Data

Figure 124 - Fluid Level Data
Controller Fluid Level Data

Module Status = Running

Current Data

.Fluid Load 0,00 | lbs
.Fluid Level . 500.00 . ft

. Pump Submergence . 9300.00 . ft
Pump Intake Pressure 417927 psi
.Specific Gravity of Fluid 1.04.

Current Day Data Since GOT

Avg
Pump Intake Pressure 4179.27
Fluid Level 500,00.
Last Day Data Since GOT

Avg
.Pump Intake Pressure 4179.27 .
'Fluid Level ' 500.00

Warnings

Max
4179.27
500.00

Max
4179.27
500.00

Dayl
Day2
Day3
Day4
Day5
Day6
Day7
Day8
Day9
Dayl0
Dayll
Dayl2
Day13
Day14
Dayl5
Dayl6

Min

1434
1435
1435
1437
1438
1438
566

672

1438
1435
1413
1431
796

(=l =]

Unit

4179.27 | psi
500.00 | ft

Min

Unit

4178.27 psi
500.00 ft

For a description of parameters, see Fluid Level Data on page 133.
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IPR

Figure 125 - IPR

Controller IPR Graph Controller IPR Graph
Module Status = Running Module Status = Running
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For more information, see Production IPR on page 1 34,

Life Counter

Figure 126 - Life Counter

Controller Life Counter

Module Status = Running

Rod Life
Stroke Count 2517 !
t i Reset Rod Life Counter
Time 486 minute
Pump Life
Stroke Count 2517 N ————
| Reset Pump Life Counter
Time 486 minute il )
Belt Life
Stroke Count 2517 5
1 Reset Belt Life Counter
Time 486 minute i

Accumulated Production Data

Liquid Production 88.2006 sth | Res n |

Cil Production 264514 sth Reset il Production ]

Gas Production 793541 scf L Reset Gas Production ]

Water Production 61.7492 sth | ResetWater Production _]
Back |

For a description of parameters, see Life Counter Configuration on page 90.
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Process Alarms

The process alarm pages allow you to view the status of all alarms, warnings,
and auxiliary I/O.

Alarm Status

Figure 127 - Alarm Status
Controller Process Alarm Status
Module Status = Running

Alarms

THP Hi Hi Alarm
THP Lo Lo Alarm
THT Hi Hi Alarm
THT Lo Lo Alarm
CHP Hi Hi Alarm
CHP Lo Lo Alarm
CHT Hi Hi Alarm

CHT Lo Lo Alarm

FLP Hi Hi Alarm

FLP Lo Lo Alarm

FLT Hi Hi Alarm

FLT Lo Lo Alarm

AUX Process 1 Hi Hi Alarm
AUX Process 1 Lo Lo Alarm
AUX Process 2 Hi Hi Alarm
AUX Process 2 Lo Lo Alarm
AUX Process 3 Hi Hi Alarm
AUX Process 3 Lo Lo Alarm
AUX Process 4 Hi Hi Alarm
AUX Process 4 Lo Lo Alarm

DI Process 1 Alarm
DI Process 2 Alarm
DI Process 3 Alarm

DI Process 4 Alarm

For a description of alarms, see Alarm Configuration on page 119.
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Warning Status

This page shows the status of all system Hi and Lo warnings.

Figure 128 - Warning Status
Controller Process Warning Status

Module Status = Running

Warnings

THP Hi Warning

THP Lo Warning

THT Hi Waming

THT Lo Warning

CHP Hi Warning

CHP Lo Warning

CHT Hi Warning

CHT Lo Warning

FLP Hi Warning

FLP Lo Warning

FLT Hi Warning

FLT Lo Warning

AUX Process 1 Hi Warning
AUX Process 1 Lo Warning
AUX Process 2 Hi Warning
AUX Process 2 Lo Warning
AUX Process 3 Hi Warning
AUX Process 3 Lo Warning
AUX Process 4 Hi Warning
AUX Process 4 Lo Warning

For a description of alarms, see Analog Alarm Configuration on page 92.

Auxiliary I/0 Status

Figure 129 - Auxiliary I/0 Status
Controller Process Auxiliary IO Status

Module Status = Running

Analog Process Inputs

THP 0.00 psig
THT 0.00 *F
CHP 0.00 psig
CHT 0.00 o
FLP 0.00 psig
FLT 0.00 . °F
AUX Process 1 0.00

AUX Process 2 0.00

AUX Process 3 0.00

AUX Process 4 0.00

Digital Process Inputs

D] Process 1 0

01 Process 2 0

01 Process 3 Q

D] Process 4 'o

For a description of auxiliary I/O, see Analog Alarm Configuration on

page 92.
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Well State Run Rest Time
Figure 130 - Well State Run Rest Time
Controller Well Status Run Rest Time
1 —pp»  Module Status = Running
Well State Run Rest Time
Cumulative Data
Cumulative Run Time 79714 minute
Cumulative Rest Time 43823 minute
Cumulative Stroke Count 277325
Well State Time
Last Run Time 57 minute
Last Rest Time 1 minute
Current Counting State Run
L Current Counting Time 247 minute
Current Run Time 32 minute
Fail-safe Run Time 1] minute
Fail-safe Rest Time [+] minute
Calculated Run Time
3 . Average Run Time 34 minute
Smart Clack Run Time 30
Item | Description
1 | Module Status: Indicates whether the INSTRUCT SRP that is connected to the controller is running. This
indication is helpful for diagnostics.
) Current Counting State: The current well state.
Current Counting Time: The current counting time in particular well state.
Average Run Time: This value is calculated based on the user defined number of days. This average run
3 time will be used as Fail-safe run time when this is selected as calculated fail-safe run time.
Smart Clock: This value is calculated based on an average of the past 24 hours run cycles of the Fixed
Speed Pump Off and Pump fillage modes to be used as Fail-safe run time.
For a description of the other parameters, see Historical Data on page 130 and
Figure 200 on page 175
Download The Download pages allow you to download controller configurations to your

computer. You can use the downloaded files for archival purposes or to restore
previous configurations. For ISAGRAF projects and logs, right-click the file
you would like to save to your computer and choose Save As...

Figure 131 - Download Menu Structure
Main Menu
#1- System Status
- System Configuration
#l-1/0 Configuration
Data Logger
Modbus Data Copy
®- Modbus 3rd Party Interface
#l- Gateway
#- Applications
=~ Download
1SaGRAF Project
Logs
Configuration
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ISAGRAF Project

If an ISAGRAF project is available, click the file that is listed to download.

Figure 132 - ISaGRAF Project
Download 1SaGRAF Project

NOTE: To Download, right click and select Save as.

Logs

When log files are created, they are stored and displayed here. Click a file that is
listed to download.

Figure 133 - Logs
Download Logs

NOTE: To Download, right click and select Save as.

1 —P» API21.1-Reports

File Name Size
2 —P Linux-Log
File Name Size
bootlog 9.60 KB
3 —p» TOP
File Name Size
5 - 1244 KB
9.29 KB
4 —p» 1SaGRAF Clear ISaGRAF Log Files
File Name Size
5 —P» Dataleg
File Name Size
5 —pp File Name Size
0.06 KB
211KB
213 KB
211KB
213 KB
211KB

Item | Description

N

API21.1-Reports: When the API21.1-Reports are generated, they are displayed here.

Linux-Log: Linux startup sequence log when last powered on.

TOP: Process information log.

I1SaGRAF: Files that are created by ISaGRAF application are displayed here

DataLog: When the Data logger feature is enabled, files are displayed here.

SN | B W N

File Name: The last 50 Surface and Downhole cards can be downloaded here.
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System Upgrade

114

Configuration

Click the file that is listed to download the configuration file (.cfz). This
feature allows you to save the existing configuration of the controller. It is
recommended to use this configuration file across the suite firmware, which is
the same version, or the most recent version.

Figure 134 - Download Configuration

Download Configuration

NOTE: Te Download, right click and select Save as.

Configurationcfz

IMPORTANT  If you have multiple INSTRUCT SRP units of the same version, you can upload
the same configuration file to the other INSTRUCT SRP units so they have the
identical configurations.

If you do not plan to retain configuration, record all preconfigured parameters
in the existing INSTRUCT SRP before upgrading the suite firmware. This
record is especially important if it is running in a well. You can record the
existing configuration for the INSTRUCT SRP with screen shots.

Figure 135 - System Upgrade

System Upgrade

File Type: Suite Firmware v
File Name: | Choose File | No file chosen

Retain Configuration:

Upgrade | Existing configuration and data will be lost on upgrade!

Download

Suite Firmware Download

IMPORTANT  If the Retain Configuration checkbox is cleared during upgrade, all well
parameter configurations in the INSTRUCT SRP are reset and the controlleris
reset to the factory default settings when the INSTRUCT SRP suite firmware
is upgraded.

If the Retain Configuration checkbox is checked, all compatible parameters
between the old and the upgraded suite firmware revision are retained.

For details on updating the Suite Firmware, see Upgrade the INSTRUCT SRP
Suite Firmware on Web Server on page 289.
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Using the INSTRUCT SRP Local HMI

c°nfiguration Methods You must use the following two configuration methods to commission the
INSTRUCT SRP* controller successfully.

o Local Human Machine Interface (HMI)

- Recommended for control parameter adjustment using surface card
readings

— Alarm configuration, variable frequency drive (VFD) parameter
configuration, VFD status, and calibration of peripherals are
exclusive to local HMI

— Allows you to adjust settings based on real-time well-site data

— Manual or database configuration of your pumping unit
o Wb server (see Use the INSTRUCT SRP Web Server on page 33)

PanelView Plus 7 Terminal You can navigate the HMI displays on the PanelView™ Plus 7 terminal
(Figure 136).

Figure 136 - PanelView Plus 7 Terminal

—
S Panefiew VHE Server
CCECET EEE T kY

" T o Wednasday, August 08, 2018 25516 PM
Q iy A ﬂmu: DEFALLT
Well Dverview

ROCHWELL

Fumping Spewd |
Today's Stiuke Cnts
VD Commamctad e
Fraquency : £ TIIEEMY Operating Meds §

The HMI display structure is shown in Figure 138 on page 117.
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Navigation

116

The PanelView terminal facilitates user navigation through a centralized icon
toolbar. The following are the main displays:

Icon | Description Page
J";s Operator Display 18
’JJ‘ Configuration Display | 143
; .| Alarm Display 191
‘/-_j Trend Display 194
e Help Display 204

Each main display contains at least one page, where pages are equivalent to
displays. To access a particular display, press the corresponding icon.

For simple and quick navigation, you can Access and progress through the
pages of a display by pressing the arrows at the bottom of the display. Notice
the green dot at the center bottom of each display for orientation. Navigation
arrows are available on most displays and loop at end of sequence.

Figure 137 - Navigation Arrows and Page Dots
SOOCOO00000 =

Bl

Sensia Publication LCS-ENG-M0025 - September 2022



Using the INSTRUCT SRP Local HMI  Chapter 4
HMI DISpl ay Overview Figure 138 - General HMI Display Structure
1 2 3
Operator /} Configuration 'j‘ Alarms 'A'-_
Well Overview I Well Configuration | | Alarm and Event Summary |
Overview Data I Pump Configuration | | Alarm History I
Pump Data Sensor Configuration | | Event History |

Current Card

VFD Status

Historical Data

EFM Data

4

\

Trends !i]

| Fixed Speed Configuration |

| VFD Configuration

I Alarm Configuration

| General Configuration

| Quick Start

| Gas Flow Configuration

Select Language

5

v

Help e

| Pumping System Analysis |

I Select Trend I

Item

Description

1 | Operator Display (page 118)

2 | Configuration Display (page 143)

w

Alarm Display (page 191)

Trend Display (page 194)

v | B

Help Display (page 204)

Sensia Publication LCS-ENG-M0025 - September 2022

I Application Information I

| Screen Navigation |

| Maint./Config. and Security |

I Alarms/Trend |

| Troubleshooting Cards (x4)
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navigation button to access the Well Overview, Overview Data, Pump Data,

n 0perator D|Sp|ay The Operator display is the first display that appears. You can press a
= Current Card, VFD Status, and Historical Data displays.

Figure 139 - Operator Display

G Y. m I August 17, 2017 8:03:05 AM 0
m U | e | Current User: DEFAULT
Current User : DEFAULT % ,;—::!E <+
2 | Well Overview
3 | Overview Data
4 - Pump Data
5 > Current Card
6 L VFD Status
7 [ Historical Data
8 > Gas Flow Data

Item | Description

1 | Login/Logout (page 119)

2 | Well Overview (page 120)

3 | Overview Data (page 121)

Pump Data (page 129)
Current Card (page 134)

VFD Status (page 135)

Historical Data (page 136)

| N | »nn | B

Gas Flow Data (page 142)
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Login/Logout

IMPORTANT  The INSTRUCT SRP initially loads and is operational without logging in. On
load, the initial user account is ‘Default’

The Login button ( 4. ) allows you to change your current user login. For a
list of user roles, see User Administration on page 205.

Figure 140 - Login

User Name | Login
[F2] [Enter]

Password Cancel
|

Resut |

To help prevent unauthorized access to the system, press the Logout button

) to return to the Default user role.
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Well Overview

The Well Overview display provides the overview of all parameters that are

required for INSTRUCT SRP operation in different modes.

Figure 141 - Well Overview

Q ,‘&. ‘ : Lfl ﬁv::rn:eada;;fif& 2018 25519 P 0
Well Overview ROCKWELL - 8
Bl | it | 1 25 i -r—9
Motor State : ON
2 —> \F,rFquf::::;'?"ded { ?513 gDPT/IZ) Operating Mode : ‘ariable Speed Pump Fillage g 10
3 o Today's Rl.m Time-: 1% Time: 10: 31 ; 57 Date : 8 - Aug - 2018
Yesterday's Run Time : 78% VED
iy S g
5 _po Eurrent RPM: orRPM 8
urrent RPS : ORPS @ 8
6 o | Current Load Valus : 29369 BS : . - (,n;hs)n 00
Start Stop
Overlay Off Motor Motor
G T S B | 2 [
A\ 5.4
1*3 12
Item | Description
1 Pumping Speed: The real-time strokes per minute (SPM) measured from the surface card. It is 0 if cards are not detected.
Today's Stroke Count: The total number of strokes in a day.
2| VFD Commanded Frequency: The frequency that the INSTRUCT SRP commands the VFD to go to or sets in the VFD in the form of 4. ..20 mA signal or over EtherNet/IP.
Today's Run Time: The number of minutes that the well has run in any 24-hour period.
3 | Yesterday's Run Time: The number of minutes that the well ran in yesterday's 24-hour period. At gauge of time (GOT), the current day accumulated runtime s
transferred to this parameter.
Stroke PPRL: The maximum load reading in surface card.
! Stroke MPRL: The minimum load reading in surface card.
s Current RPM: The current revolutions per minute value that is based on the time period between two pulses from sensor.
Current RPS: The current revolutions per stroke value.
6 | Current Load Value: The current load value (in pounds).
7 Pump Fillage: The ratio between the current volume of liquid in the pump barrel and the maximum stroke length of the downhole pump. Pump Fillage is calculated
from the most current downhole card.
8 | Well Name Display: The name of the well that is in operation
Well State: The current state of the well: Start, Run, Rest, Shutdown, Stopped, Fail-safe Run, Fail-safe Rest, HOA, Motor Alert, Stopping, Unable To Stop, or Unable to Run.
9 | Elapsed Time in State: The time the well spent in a particular well state.
Motor State: The current motor state (ON or OFF).
10 | Operating Mode: Current operation mode of the well.
11 | Surface Card/Downhole Card Plot™?: The single plot is updated automatically. The refresh rate is half of the SPM. If the SPM is 3, the refresh time is 10 seconds.
n Start Motor: Press to start the INSTRUCT SRP operation in the configured controller state.
Stop Motor: Press to stop the motor when in a Run state.
3 Overlay Off/Overlay On: Press to toggle between one plot and overlay plots.

Current Card/Downhole Card: Press to toggle between the current card and downhole card.

(1) Appears only when pump is in a VFD operation mode.
(2) The firmware suite is preloaded with default cards from the factory.

120
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Change Well Name

1. Press the field that contains the well name.

O § Wednesday, August 08, 2018 2:55:.19 P p
m ,& g Hl User: DEFAULT o

Well Overview | ROCKWELL |

2. Enter new name in the popup keypad. Press Enter ()

Overview Data

The Overview Data display has four pages. Access and progress through the
pages of a display by pressing the arrows at the bottom of the display. The

information that is shown differs based on the operating mode.

c ATTENTION: To avoid personal injury and/or machine damage, verify that

the well is in “Stopped State” before attempting to select/change operation
mode. The state can be confirmed from the Well Basic Data display.
To put the INSTRUCT SRP in “Stopped State,” see Start and Stop the Motor on

page 272.
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Well Basic Data

The Well Basic Data display consists of two pages that show various parameters
for fixed speed and variable speed modes. The parameters that appear differ
depending on the operating mode that is selected.

Figure 142 - Overview Data Display 1: Well Basic Data (Fixed Speed) M

PanelView VNC Server =HE X
SRS T =
2 Wednesday, August 08, 2018 3:15:31 PM
l-'l; J)d A fu’] User: DEFAULT e
Overview Data
Well Basic Data
Well State Run Start
Motor Feedback Status on Motor
Operation Mode “ariable Speed Pump Fillage
Pumping Speed 0.00 SPM ’
Pump Fillage 0.00 %
Today’s Stroke Count Ell Stop
Today's Run Time 9 Minute Motor
Commanded Frequency 5550 Hz(7.12 SPM)
Downtime Counter 2906 Minute .
Motor Alert Delay Time 1 Second
Pump Fillage Set Point 50.00 %
Lk
& 000 ﬂ
Row | Description
1 | Well State: The current state of the well: Start, Run, Rest, Shutdown, Stopped, Fail-safe Run, Fail-safe Rest, HOA, Motor Alert, Stopping, Unable To Stop, or Unable to Run.
For details on the states, see INSTRUCT SRP Status Indicators on page 309.
2 | Motor Feedback Status: The current motor status (ON or OFF).
3 | Operation Mode: The current operation mode of the well.
4 | Pumping Speed: The real-time SPM measured from the surface card. It is 0 if cards are not detected.
5 | Pump Fillage: The ratio between the current volume of liquid in the pump barrel and the maximum stroke length of the downhole pump. Pump Fillage is calculated
from the most current downhole card.
6 | Today’s Stroke Count: The total number of strokes in a day.
7 | Today’s Run Time: The number of minutes that the well has been running in any 24 hr period.
8 | Load Pump Off Set Point: The current load pump-off setpoint percentage.
9 | Position Pump Off Set Point: The current position pump-off setpoint percentage.
10 | Commanded Frequency:
11 | Downtime Counter: The number of minutes that the well has been down.
12 | Motor Alert Delay Time: The duration set for an alert signal through D04 before starting the motor. The delay allows visual or audible 24V DC hardware that is wired
into D04 to send an alert signal before starting the motor.
13 | Pump Fillage Set Point: The value (in percent) of the desired target Pump Fillage. The INSTRUCT SRP either slows down or speeds up the pump based on the

comparison between the current calculated Pump Fillage percent and the target Pump Fillage percent (Fixed Speed Pump Fillage only).

(1) The Stop Operation button is used to stop the INSTRUCT SRP manages functionality, including your pump. The Stop Operation functionality is only available when your Well State is not in a Run state.
You can instead use the Stop Motor button when at a Run state. The Stop Operation button remains available even after the well has been stopped. You can verify that the correct operation was
performed by reviewing the Well State.
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Figure 143 - Overview Data Display 1: Well Basic Data (Variable Speed) M

59| M | | October 05,2017 10:48:55 AM ;
| J
© 7 | 4 Ifd] User: DEFAULT 0

Overview Data
Well Basic Data

Well State Start Start
Motor Feedback Status On Mator
Operation Mode Wariable Speed Pump Fillage
Pumping Speed 0.00 SPM »
Pump Fillage 0.00 %
Today's Stroke Count 2053 Stop
Today's Run Time 634 Minute Motor
Commanded Frequency 40.00 Hz(5.13 SPM) '
Downtime Counter 0 Minute ’ .
Motor Alert Delay Time 1 Second =
Pump Fillage Set Point 8500 %
<= 2500 =
Row | Description
1 Well State: The current state of the well: Start, Run, Rest, Shutdown, Stopped, Fail-safe Run, Fail-safe Rest, HOA, Motor Alert, Stopping, Unable To Stop, or Unable to
Run. For details on the states, see INSTRUCT SRP Status Indicators on page 309.
2 Motor Feedback Status: The current motor status (ON or OFF).
3 Operation Mode: The current operation mode of the well.
4 Pumping Speed: The real-time SPM measured from the surface card.
5 Pump Fillage: The estimated pump fillage calculated from the downhole card.
6 | Today’s Stroke Count: The total number of strokes in a day.
7 Today’s Run Time: The number of minutes that the well has been running in any 24-hour period.
8 Load Pump Off Set Point: The current load pump-off setpoint percentage.
9 Position Pump Off Set Point: The current position pump-off setpoint percentage.
10 | Commanded Frequency: The current frequency the INSTRUCT SRP is sending through the AO (4. ..20 mA) to the VFD. For example, if the frequency range is 0. . .60 Hz,
then the corresponding signal would be 4....20 mA. Commanded frequency for 20 mA would be 60 Hz in this case.
11 | Downtime Counter: The number of minutes that the well has been down.
12 | Motor Alert Delay Time: The duration that is set for an alert signal through D04 before starting the motor. The delay allows visual or audible 24V DC hardware that is
wired into D04 to send an alert signal before starting the motor.
13 | Pump Fillage Setpoint: The value (in percent) of the desired target Pump Fillage. The INSTRUCT SRP either slows down or speeds up the pump based on the

comparison between the current calculated Pump Fillage percent and the target Pump Fillage percent (Variable Speed Pump Fillage mode only).

(1) The Stop Operation button is used to stop the INSTRUCT SRP manages functionality, including your pump. The Stop Operation functionality is only available when your Well State is not in a Run state.
You can instead use the Stop Motor button when at a Run state. The Stop Operation button remains available even after the well has been stopped. You can verify that the correct operation was
performed by reviewing the Well State (Row 2).
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Figure 144 - Overview Data Display 2: Well Basic Data

O [ Wednesday, August 08, 2018 3:16:24 P
L..; -J) A F/I User: DEFAULT e
Overview Data
Well Basic Data
Time Not in Run 0 Minute
Time Failed 0 Minute
Last Failure code from VFD 0
Gas-Oil-Ratio 30000 SCF/STE
Water Cut B0.00 %
A lated Power C. pti 0 KwH
Gross Stroke Length 188.38 Inch
Net Stroke Length 157.53 Inch
Today's Pump Cycles ]
Yesterday's Pump Cycles u]
Stroke Period 0.00 Seconds Per Stroke
Process Alarm Restart Counter 0
Today's Low Pump Fillage Level g %
Today's High Pump Fillage Level 100 %
Polished Rod Power 0 HP
Row | Description
1 Time Not in Run: Counts and accumulates the time (in minutes) not in Run or Start state. This value resets
to zero automatically when it falls in Run or Start state.
2 | Time Failed: Counts and accumulates the time (in minutes) spent in Unable to Run or Shutdown state.
This value resets to zero automatically when it falls in Run or Start state.
3 | Last Failure Code from VFD: Shows the last failure code for the VFD. This parameter is polled directly
from the drive from parameter 951.
4 | Gas-0il Ratio: Used obtain accurate production estimates from the calculations.
5 | Accumulated Power Consumption: This accumulated value is automatically calculated in the VFD
parameter 14in kWh transferred from the drive. The Elapsed kWh in the drive is accumulated automatically
in parameter 14.
6 | Gross Stroke Length: The maximum value for the pump plunger displacement.
7 | Net Stroke Length: The value that is provided by the inflection point on the downstroke where the
downhole pump comes in contact with the fluid. This value is used for the calculation of the pump fillage.
8 | Today’s Pump Cycles: The number of cycles the pump has turned ON/OFF since GOT. This parameter resets
to zero at GOT.
9 | Yesterday’s Pump Cydes: The number of cycles the pump has turned ON/OFF for the previous day.
10 | Stroke Period: The number of seconds it takes to complete each stroke cycle.
11 | Process Alarm Restart Counter: The number of restarts the INSTRUCT SRP has attempted so far when in
AutoStart action for the process alarms.
12/ | Today’s Low/High Pump Fillage Level: The high and low pump fillage level percentage for the
13 | current day.
14 | Polished Rod Power: The power that is calculated at the polished rod. It is represented by the area of the

surface card.
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Alarm Configuration

Process Alarm Configuration ( 1/2)

Alarm

Configuration

Use the two Alarm Configuration displays to adjust alarms as needed. Press the
Config button (Figure 146 on page 126 and Figure 147 on page 127) to
modify alarm settings. The Process Alarm Shared Config button allows you to
adjust configurations that all alarms share (Figure 148 on page 128).

Figure

145 - Process Alarm Configuration

ﬂ Alarm Configuration ﬂ

Process Alarm Configuration (212 )

Pro&ess Current Lo LolLo Hi HiHi Process Current Value Active State Debounce Time ( mSec )
THP 250,00 psi 0.00 psi 0.00 psi 0.00 psi 1.00 psi Config DI Process 1 ] HIGH 15 Config
THT 100.00 °F 0.00 °F 0.00 °F 0.00 °F 0.00°F  Config DI Process 2 u] HIGH 15 Config
CHP 26.00 psi 0.00 psi 0.00 psi 0.00 psi 000 psi  Config DI Process 3 0 HIGH 15 Config
CHT 100,00 °F 0.00 °F 0.00 °F 0.00 °F 000 °F  Cenfig DI Process 4 o HIGH 15 Config
FLP B80.00 psi 0.00 psi 0.00 psi 0.00 psi 0.00 psi  Config
Process Alarm
FLT 0.00 °F 0.00 °F 0.00 °F 0.00 °F 0.00°F  Config Shared Config
AUX Process 1 0.00 0.00 0.00 0.00 0.00 Config
AUX Process 2 0.00 0.00 0.00 0.00 0.00 Config
AUX Process 3 ono 0.00 0.00 0.00 0.00 Config
AUX Process 4 ono 0.00 0.00 0.00 0.00 Config
Process Alarm
Shared Config
ﬁ felel ks ﬁ & L-X-1-1 ﬁ l%
Display 3 Display 4
Row | Description
Display 3
1/2 | THP/THT: The Current column shows the reading from the wireless or wired sensor that is installed and
assigned as tubing head pressure (THP) and tubing head temperature (THT).
3/4 | CHP/CHT: The Current column shows the reading from the wireless or wired sensor that is installed and
assigned as casing head pressure (CHP) and casing head temperature (CHT).
5/6 | FLP/FLT: The Current column shows the reading from the wireless or wired sensor that is installed and
assigned as flow line pressure (FLP) and flow line temperature (FLT).
7... | AUXProcess 1...4: Four spare tags for Process parameters that are available for you to rename and link to
10 | aprocess parameter sensor. Current column shows the reading from the wireless or wired sensor that is
installed and assigned to that particular process parameter.
Display 4
1... | DIProcess 1...4: Four spare tags for Process discrete signals that are available for you to rename and link
4 | toaprocess parameter sensor. Current column shows the status from the wireless or wired sensor that is
installed and assigned as that particular process parameter.
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Source

Pressure Value
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Figure 1
Alarm Configuration

THP Process Alarm Configuration (1/2)

46 - Configuration Button Display 1
a Alarm Configuration

FLP Process Alarm Configuration ( 1/2)

| Manual A v ¢ Source | ~Analog Input Channel 1 A v ¢
80 psi Type Voltage { 1-5 VDC ) A v +
EU Min 0.00 psi EU Max 5.12 psi
Mote : In order 1o change Al channel type Current/Voltage, Hardware switch shall also be changed.
o => S = o =>
Manual Analog Input Channel 1...8
Alarm Configuration m
CHP Process Alarm Configuration (1/2)
Source | Modbus Source A v L
Meodbus Source
Modbus ID 1]
Modbus Address o
Address Type Ccs
Data Type UINT
Mote : Webserver shall be used for modbus data transfer Configuration.
<= oo = ]
Modbus Source
Row | Description
1 | Source: Select from the available options: Disabled, Analog Input Channel 1...8, Manual, and
Modbus Source
Manual
2 | Pressure Value: A user-configured fixed pressure value. This value is used if physical sensor is unavailable.
This value is used for further INSTRUCT SRP parameter calculations.
Analog Input Channel 1...8
2 | Type: Choose from Voltage (1...5V DC) or Current (0...20 mA).
3 | EU Min/Max: The engineering value set for the minimum/maximum pressure or temperature the analog
input card receives.
Modbus Source
2 | Modbus ID: Modbus Slave ID of the third-party device or internal RTU from which the data is brought to
the Process parameter.
3 | Modbus Address: The address where the data is located.
4 | Address Type: The Modbus address type can be Coil, Discrete Input, Input Register, or Holding Register.
5 | Data Type: The type of data that is transferred to process parameter.
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Figure 147 - Configuration Button Display 2

Alarm Configuration 3
FLP Process Alarm Configuration (2/2)
FLP 2,52 psi
LoLo Alarm  Source No Action : A v €
v Set Point 0.00 psi Deadband 200 %
HiHi Alarm Source Mo Action | A v €
v Set Point 0.00 psi Deadband 200 %
v Lo Warning Set Point 0.00 psi
v Hi Warning Set Point 0.00 psi
< o =2

Row | Description

1 LoLo Alarm: Choose from No Action, Shutdown, Shutdown-Auto Restart. The setpoint (in psi) is the LoLo
limit to trigger an alarm for the corresponding channel. The deadband (in %) resets the LoLo alarm. In
order for LoLo alarm to reset, the process parameter value must read more than:

Setpoint + (setpoint x [deadband/100])

2 | HiHi Alarm: Choose from No Action, Shutdown, Shutdown-Auto Restart. The setpoint (in psi) is the HiHi
limit to trigger an alarm for the corresponding channel. The deadband (in %) resets the HiHi alarm. In order
for HiHi alarm to reset, the process parameter value must read less than:

Setpoint - (setpoint x [deadband/100]).

3 | Lo Warning Set Point: The setpoint to trigger Low warning for corresponding process parameter.

4 | HiWarning Set Point: The setpoint to trigger high warning for corresponding process parameter.
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Figure 148 - Process Alarm Shared Configuration

Alarm Configuration 3
Process Alarms Shared Configuration

Alarm Check Delay Time 5 Sec

Alarm Auto Start Action Settings

Auto Start Retries Count Limit 3
Alarm Rest Time 1 Min
Warnings Deadband 2%

Row | Description

1 Alarm Check Delay Time: If this value is set, no alarm is checked and raised after the INSTRUCT SRP
transitions from Process Rest state to Motor Alert state or Start state before sending a motor start
command unless this delay time has expired.

Alarm Auto Start Action Settings

2 | Auto Start Retries Count Limit: The maximum number of counts the motor is restarted before it is shut
down before the operator intervenes.

3 | Alarm Rest Time: For alarm action Alarm Enable-Shutdown AutoStart, the system attempts to restart the
motor only when this time lapses.

4 | Warnings Deadband: If any of the process signal LO warnings are triggered - In order for it reset, the
value must read more than the setpoint + setpoint*(ProcessWarningdeadband/100).

If any of the process signal HI warnings are triggered - In order for it reset, the value reads less than the
setpoint - setpoint*(ProcessWarningdeadband/100).
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Pump Data

The Pump Data display has five pages. Access and progress through the pages
of a display by pressing the arrows at the bottom of the display.

Load Violation and Net Torque Data

This display shows the load violation and net torque data that are configured
on the Load Violation Setting and Net Torque Setting Configuration displays.
This display shows the current load value, current day load maximum value,
current day load minimum value, and current net torque value. This display
also shows the current load and current net torque value in a bar graph along
with its LoLo and HiHi limits.

Figure 149 - Pump Data Display 1: Load Violation and Net Torque Data

0 "+ Wl July 25, 2017 8:19:52 AM .
3 -r J ol I/‘d 0
o g | i | | User: DEFAULT

Pump Data
Load Violation Data
Maximum Load Violation OFF
Minimum Load Violation OFF
Minimum Load 5000 Ibs
Maximum Load 40000 Ibs
Current Value : 20476 [|, ??U[]ﬂ
Current Day Max : 32243 | |
Current Day Min: 18687 | 1
LOLO: 5000 HIHI: 40000
Net Torque Data
Net Torque OFF
Maximum Net Torque 640000 in-lbs
Number of Successive Cards 5
IU ?[IHIUJJ
Current Value : 3955224 N — I.
LOLO: 000 HIHI : 540000.0
@ 20000 $

Row ‘ Description

Load Violation Data

1/2 | Maximum/Minimum Load Violation: When these load violations are enabled, the INSTRUCT SRP checks
for load minimum and maximum violations. When a load violation is found, the INSTRUCT SRP raises an
alarm and performs the configured alarm action. Figure 149 shows the load violation setting. The red lines
indicate the upper and lower limits.

3 | Minimum Load: The minimum load value limit (in pounds) for detection of the minimum load violation.

4 | Maximum Load: The maximum load value limit (in pounds) for detection of maximum load violation.

5 | CurrentValue/Day Max/Day Min: The current, daily maximum, and daily minimum load value.

Net Torque Data

6 | Net Torque: When enabled, the INSTRUCT SRP raises an alarm and performs the configured alarm action
after a preset number of cards with the maximum net torque violation.

7 | Maximum Net Torque: The maximum net-torque value limit (in in-Ib) for detection of maximum load
violation.

8 | Number of Successive Cards: The number of consecutive cards in which the maximum net torque must
be violated before the INSTRUCT SRP declares an alarm and performs the configured alarm action.
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Malfunction Data

This display shows the malfunction data that is configured on Malfunction
Setting configuration display. This display shows the current malfunction
setpoint with a blue cross hair on a surface card.

Figure 150 - Pump Data Display 2: Malfunction Data

). r"‘\l I Wednesday, November 01, 2017 7:55:00 PM g
N ) I
- -r i | g IP/ ] User: DEFAULT e

Pump Data
Malfunction Data

Malfunction Set Point OFF

Load Set Point 30500 Ibs

Position Set Point 85 inch "

Number of Successive Cards 5 Dverlay OF A
32921
32000 :
300001 -+

-

28000 .

17016
L 20 o 2o 140 1%0 0 0E04
Surface Position (inch)

* oo000 *

Row | Description

1 | Malfunction Set Point: When this feature is enabled, the INSTRUCT SRP raises an alarm and performs the
configured alarm action after a preset number of cards with the malfunction setpoint violation.

2 | Load Set Point: The load on the setpoint as shown in Figure 150.

3 | Position Set Point: The position on the setpoint as shown in Figure 150.

4 | Number of Successive Cards: The number of consecutive cards in which the malfunction setpoint must
be violated before the INSTRUCT SRP declares an alarm and performs the configured alarm action.

Item | Description

A | Overlay Off/Overlay On: Press to toggle between one plot and overlay plots.

B | Surface Card Plot: The single plot is updated automatically. The refresh rate is half of the SPM. If SPM s 3,
the refresh rate is 10 seconds.
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Pump Equipment Configuration Data

This display shows the pump equipment configuration data that is configured
on Pump Equipment Configuration display under the Pump Configuration
section.

Figure 151 - Pump Data Display 3: Pump Equipment Configuration Data

) ™ I July 25, 2017 8:34:55 AM
| J 1 i/'d
m f y | g | | ] User: DEFAULT e

Pump Data

Pump Equipment Configuration Data
Pump ID 129
Pump Sub ID 1291
Pump Unit C- 0320 D-256 - 120
Pump Torque 320 (X1000 ) in-lbs
Pump Load 256 (X100) lbs
Max Stroke Length 120 inch
Surface Stroke Length 120 inch
R Dimension 42.00 inch
K Dimension 175.55 inch
C Dimension 111.07 inch
P Dimension 132.00 inch
A Dimension 155.00 inch
| Dimension 111.00 inch
H Dimension 232.00 inch
G Dimension 96.00 inch
Phase Angle 0.00 Deg
Crank Pin 23]

@ So000 @

Row | Description

1 | Pump ID: The Pump ID value that is used internally for ConnectedProduction™ to identify the pump in its
database.

2 | Pump Sub ID: The Pump Sub ID value that is used internally for ConnectedProduction to identify the pump
in its database.

3 | Pump Unit: It displays the selected pump unit in the form of Unit Number. This unit is made by the
combination of Pump Type, Pump Model, and Manufacturer.

Pump Torque: The Torque value of the searched pump unit.

Pump Load: The load value of the searched pump unit.

Max Stroke Length: The maximum stroke length value of the searched pump unit.

~N| o | B

Surface Stroke Length: The polished rod displacement value during an upstroke or downstroke for the
searched pump unit.

6... | R,K,C,P Al H,and G Dimension: The corresponding APl dimension of searched pump unit.
13

14 | Phase Angle: An offset angle value in degrees on the Crank angle. This value is provided by the pump
manufacturer for each pumping unit.

15 | Crank Pin: Attaches the pitman arm to the crank arm. The current stroke is being used determines crank
pin placement, it usually has three positions for the three available stroke lengths for the pumping unit.
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Motor Configuration Data

This display shows the motor configuration data that is configured on Pump
Configuration display and the rod length for each configured taper.

Figure 152 - Pump Data Display 4: Motor Configuration and Total Rod Length Data

"

S P I 241
\T. m |/_J July 25, 2017 8:41:30 AM 0
A g | | User: DEFAULT

Pump Data

Motor Configuration Data

Motor Sheave Size 8.00 inch
Gear Box Sheave Size 40.00 inch
Gear Box Ratio 2925
Motor Nominal Speed 1125.00 RPM
Motor Nominal Frequency B0.00 Hz
Mechanical Efficiency 95.00 %

Total Rod Length Data

Taper 1
Taper 2
Taper3
Taperd

<«

2576500 f
370000 f
312500 f
350.00 ft

50000 @

Row ‘ Description

Motor Configuration Data

1

Motor Sheave Size: The sheave size (in inches). The size is used for calculating the estimated expected
SPM from the commanded frequency.

Gear Box Sheave Size: The gearhox sheave size (ininches). The size is used for calculating the estimated
expected SPM from the commanded frequency.

Gear Box Ratio: The gearbox ratio. This ratio is used for calculating the estimated expected SPM from the
commanded frequency.

Motor Nominal Speed: The nominal speed in revolutions per minute (RPM). The speed is used for
calculating the estimated expected SPM from the commanded frequency.

Motor Nominal Frequency: The nominal frequency (in Hz). The frequency is used for calculating the
estimated expected SPM from the commanded frequency.

6

Mechanical Efficiency: The mechanical efficiency of the pump unit and the speed reducer.

Total Rod Length Data

7...
12

Taper 1...6 Rod Length: The total length of rods in Taper 1.. .6 (in feet).V

(1) The number of tapers that are configured determine the number of rods that are displayed.
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Product Configuration Data and Pump Parameters

This display shows the production configuration data and pump parameters
data that are configured on Fluid Properties and Pump Parameters
Configuration displays.

Figure 153 - Pump Data Display 5: Production Configuration Data and Pump Parameters

() e v W July 25, 2017 8:45:07 AM -
i -r J ol I/‘d e
o g | i | | User: DEFAULT

Pump Data

Production Configuration Data
0il Density 40,10 °API
Specific Gravity of Gas 0.65
Specific Gravity of Water 1.18
Bottomhole Temperature 180.00 *F
Fluid Level 1500.00
Water Cut 60.00 %
Gas Dil Ratio 300.00 SCF/STB
Pump Parameters
Pump Diameter 1.75 inch
Pump Depth 9800.00 f
Tubing 1D 0.82 inch
Pump Efficiency 0.0 Fraction
Depth of Perforation 10000.00 f

: i
Strucural Loadiog: 12456

L _ Y8

@ 80000 $

Row ‘ Description

Production Configuration Data

1 | Oil Density: The oil density of the produced oil per API degree entered for a correct oil production
estimate.

2 | Specific Gravity of Gas: The specific gravity of gas that is produced which is used in the production
estimate.

3 | Specific Gravity of Water: The specific gravity of water that is produced which is used in the production
estimate.

Bottomhole Temperature: Used to obtain accurate production estimates from the calculations.

Fluid Level: Used to obtain accurate production estimates from the calculations.

Water Cut: Used to obtain accurate production estimates from the calculations.

~N| | | B

Gas Oil Ratio: Used obtain accurate production estimates from the calculations.

Pump Parameters

8 | Pump Diameter: The pump plunger diameter is used for the downhole calculations. Incorrect
information yields erroneous downhole calculation results.

9 | Pump Depth: The vertical pump depth from the surface to the pump intake is used for the downhole
calculations. Incorrect information yields erroneous downhole calculation results.

10 | Tubing ID: The appropriate tubing inside diameter (ID) must be selected from the data for the calculations.
The INSTRUCT SRP database has the most commonly used tubing sizes. This value is the Tubing ID entered
from the Configuration display.

11 | Pump Efficiency: The value that is entered in Configuration display (Figure 173 on page 151).

12 | Depth of Perforation: The value that is entered in Configuration display (Figure 173 on page 151).

13 | Structural Loading: The load value in percent on the pumping structure.
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2

Current Card

This display shows the current data that is obtained from the current surface
and downhole card.

Figure 154 - Current Card

O r"*\l July 25, 2017 9:24:03 AM
m f g |! l User: DEFAULT e

Current Card
Pumping Unit Date:  25- Jul - 2017
C- 0320 D-256 - 120 1 —pm-Parameters Time: 09:23: 51
-EZSM
10 0 20 Cl (1] 80 100 120 140 160 180 200
Surface Position (inch)

W0 10 @0 130 140

=0 ED 70 B0 a0
Downhole Position (inch)

Overlay Off Start Calibration  <g— 3

Item | Description

1 | Parameters: Displays the current surface and downhole card data (Figure 155).

2 | Overlay Off/Overlay On: Press to toggle between one plot and overlay plots. Note: Up to 15 cards can be
overlaid.

3 | RPS Synchronization M press to initiate the RPS synchronization process.

Start Calibration: Press to start the calibration of the inclinometer. Once the calibration is in process, a
display with the calibration position voltage values appears. To complete the calibration process, press
Accept. To reject the calibrated values, press Reject.

4 | Surface Card/Downhole Card Plot: The single plot is updated automatically. The refresh rate is half of
the SPM. If the SPM is 3, the refresh time is 10 seconds.

(1)  Only available in Run state when the position sensor type is either Hall Effect-Crank Arm/RPM or Proximity/RPM.

Press the Parameters button to open a popup display that shows the current
data that is obtained from the current surface and downhole card. The
parameters that are displayed on the Parameter popup depend on the operating
mode of the well.

Figure 155 - Current Card Parameters Popup Display

Parameters a
Pumping Speed 515 SPM
Stroke PPRL 23445 lbs
Stroke MPRL 6483 |bs
Load Pump Off SP 25000 lbs
Pasition Pump Off SP 119 in

Row | Description

Pumping Speed: The measured speed of the current stroke.

Stroke PPRL: Peak Polished Rod Load (Surface card maximum load value) in selected card.

Stroke MPRL: Minimum Polished Rod Load (Surface card minimum load value) in selected card

S B UV B NJ)

Load Pump Off SP: The Load Pump Off EU setpoint for the Pump Off condition in Fixed Speed and Variable
Speed Pump Off mode.

5 | Position Pump Off SP: The Position Pump Off EU setpoint for the Pump Off condition in Fixed Speed and
Variable Speed Pump Off mode.
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VFD Status

VED status display is available for internal parameter adjustment and status
updates exclusive to PowerFlex® drives.

IMPORTANT A catalog number 20-750-ENET-R communication card is required on your
PowerFlex drive to enable communication.

The VED Status display (Figure 156) presents the INSTRUCT SRP
commanded frequency in the form of a 4...20 mA analog output (AO) signal.
This display also shows the status parameters that are read through an
EtherNet/IP connection from the PowerFlex drive. For details on VED status,
see your PowerFlex drive user manual.

Figure 156 - VFD Status Display

99| M | gy 25,2017 9:3547 AM >
| !
o 7 | A fd] User: DEFAULT 0

VFD Status
Command To VFD
Commanded Frequency 60.00 Hz( 7.89SPM)
Feedback From VFD
Output Frequency 0.00 Hz
Output Torque 0.00 %
Output Power 0.00 kKW
DC Bus Voltage 0.00 vDC
Output Current 0.00 AMP
Selected Speed Ref 0.00 Hz
Negative Torque Limit 0.00 %
Output Voltage 0.00 vAC

Last Fault Code
Drive Status 1
Drive Status 2
Fault Status A
Fault Status B

coocooo
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Historical Data

The Historical Data display has seven pages. Access and progress through the
pages of a display by pressing the arrows at the bottom of the display.

Historical Time

This display (Figure 157) shows the cumulative/last runtime and rest time and
cumulative stroke count. Yesterday's and current runtime percent, runtime,
PPRL, MPRL, number of strokes, average SPM are also shown on this display.

Figure 157 - Historical Data Display 1: Historical Time

O i Wiednesday, October 24 2018 4:40:48 En
L.;; f g HI User: DEFALLT

Historical Data

Historical Time Cumulative Last

Run Time a7 0 Minute
Rest Time 2861 2773 Minute
Cumulative Stroke Count 283 NIA

Yesterday Current

Run Time % 1} 9%
Run Time 1] 57 Minute
PPRL 21620 32575 |bs
MPRL 21451 17823 |bs
Number of Strokes 1} 283

AVG SPM 0.00 3.28 3PM
Malfunction Count o o

<@=

eR0OCV0D

o

Row

Description

Run Time:

« Cumulative - The total accumulated minutes of runtime since commissioning of the controller.

« Last - The time the well was in Run state before last shutdown.

Rest Time:

« Cumulative - The total accumulated minutes of rest time since the last commissioning of the controller.

« Last - The time the well has been in Rest state before last shutdown.

Cumulative Stroke Count: The total number of strokes since commissioning of the controller.

Run Time %:
«Yesterday - The total accumulated Runtime Percentage from yesterday.
« Current - The total accumulated Runtime Percentage for the current day.

Run Time:
«Yesterday - The total accumulated runtime from yesterday.
+ Current - The total accumulated runtime for the current day.

PPRL:
« Yesterday - The total accumulated Peak Polished Rod Load value from yesterday.
« Current - The total accumulated Peak Polished Rod Load value for the current day.

MPRL:
«Yesterday - The total accumulated Minimum Polished Rod Load value from yesterday.

« Current - The total accumulated Minimum Polished Rod Load value for the current day.

Number of Strokes:
+ Yesterday - The total accumulated Number of Strokes from yesterday.
« Current - The total accumulated Number of Strokes for the current day.

Average SPM:
«Yesterday - The total accumulated Average SPM from yesterday.
« Current - The total accumulated Average SPM for the current day.

10

Malfunction Count:
«Yesterday - The total number of malfunctions from yesterday.
« (Current - The total accumulated malfunctions for the current day.
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Life Counters

This display shows the total life and production values since commissioning.
You can also reset the life counters from this display.

Figure 158 - Historical Data Display 2: Life Counters
o% M| July 25,2017 9:53:17 AM ;
:; f == Ifd User: DEFAULT 0
Historical Data
Life Counters

Rod Life 45914 Minutes 151489 Strokes
Pump Life 45914 Minutes 151489 Strokes
Belt Life 45914 Minutes 151489 Strokes
A d Power C pti 0.00 KWH
Liquid Production 2456.42 STB
0il Production 943.42 STB
Water Production 1513.00 STB
Gas Production 283025.28 STB
@ DOOOOGO @

Row | Description

1 | Rod Life: The time and the stroke cycles of the rod.

2 | Pump Life: The time and the stroke cycles of the pump jack.

3 | Belt Life: The time and the stroke cycles of the belt.

4 | Accumulated Power Consumption: This value is polled directly from the Powerflex 750 drive from

parameter 14 “Elapsed KWH". This parameter cannot be reset from the INSTRUCT SRP.

5 | Liquid Production: This parameter counts and accumulates the liquid production that is calculated. You
can reset this value to zero through a coil status register.

6 | Oil Production: This parameter counts and accumulates the oil production that is calculated. You can reset
this value to zero through a coil status register.

7 | Water Production: This parameter counts and accumulates the water production that is calculated. You
can reset this value to zero through a coil status register.

8 | Gas Production: This parameter counts and accumulates the gas production that is calculated. You can
reset this value to zero through a coil status register.

9 | Reset Life Counters: Press this button to reset all values on this display to zero.
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Production Totalizers

This display shows yesterday's, current, and projected production of liquid, oil,
water, and gas. It also displays the instant liquid, oil, water, and gas flowrates.

Figure 159 - Historical Data Display 3: Production Totalizers
o% M| July 25,2017 9:59:29 AM ;
;; f i | Ifd User: DEFAULT 0

Production Totalizers

Yesterday Current Projected
Liquid Production 65.10 2716 65.14 STB
0il Production 25.54 10.65 2555 STB
Water Production 39.56 16.50 39.56 578
Gas Production 7661.07 319875 7663.34 SCF
Instant
Liquid Flowrate 64.18 STB/day
0il Flowrate 25.18 STB/day
Water Flowrate 30.00 STB/day
Gas Flowrate 755466 SCFiday
@ 0600000 @

Row | Description

1 | Liquid Production:

«Yesterday - The total accumulated Liquid Volume from the well from yesterday.

« Current - The total accumulated Liquid Volume from the well for the current day since GOT.
« Projected - The total projected Liquid Volume from the well.

2 | Oil Production:

« Yesterday - The total accumulated Oil Volume from the well from yesterday.

« Current - The total accumulated Oil Volume from the well for the current day since GOT.
« Projected - The total projected Oil Volume from the well.

3 | Water Production:

+Yesterday - The total accumulated Water Volume from the well from yesterday.

« Current - The total accumulated Water Volume from the well for the current day since GOT.
« Projected - The total projected Water Volume from the well.

4 | GasProduction:

« Yesterday - The total accumulated Gas Volume from the well from yesterday.

« Current - The total accumulated Gas Volume from the well for the current day since GOT.
« Projected - The total projected Gas Volume from the well.

Liquid Flowrate (Instant): The current estimated liquid flowrate.

0il Flowrate (Instant): The current estimated oil flowrate.

Water Flowrate (Instant): The current estimated water flowrate.

ol N| o U

Gas Flowrate (Instant): The current estimated gas flowrate.
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Fluid Level Data

This display shows the fluid level data including the current fluid load, fluid
level, pump submergence, and pump intake pressure. It also shows the average/
maximum/minimum for today’s/yesterday’s PIP, and fluid level.

Figure 160 - Historical Data Display 4: Fluid Level Data

ANIEP

Fluid Load

Fluid Level

Pump Submergence
Pump Intake Pressure

Today's PIP
Yesterday's PIP
Today's Fluid Level
Yesterday's Fluid Level

Avg
11014
110,05

955492

July 25, 2017 10:08:27 AM
User :

DEFAULT
Fluid Level Data
Current
10494 LBS
9538.16 F1
261.84 Ft
117 67 PSI
Max Min
179538 94,52 PSI
1619.94 49,70 PSI
9589.66 5B804.80 Ft
9669.41 5750.15 Ft

9555.11

CO00000

7]

Row | Description

1 | Fluid Load: The current value of fluid load (Ib).

2 | Fluid Level: The current fluid level that is calculated from Downhole card.

3 | Pump Submergence: The current pump submergence level.

4 | Pump Intake Pressure: The current pump intake pressure that is calculated from the current fluid level.

5/6 | Today's/Yesterday’s PIP: The average/maximum/minimum pump intake pressure from the current/

previous day.

7/8 | Today’s/Yesterday’s Fluid Level: The average/maximum/minimum fluid level from the current/previous

day.
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Production IPR

This display allows you to navigate to the two production IPR graphs:
e PR straight line
o IPR two-phase reservoir (Vogel).

To select either graph, press theup ( a )/down ( v ) buttons to choose the
desired graph and then press the Enter ( « ) button. Once the desired graph is

selected, press the View button to view the graph.

Figure 161 - Historical Data Display 5: Production IPR
,j w9 m | July 25,2017 10:14:21 AM
m '.|) 7 c’ivl_\ fd ] User: DEFAULT 0
Production IPR

= A v 4 View
| Vogel

@ S000000 @

The IPR graphs displays IPR versus OFR card for IPR straight line and two-
phase reservoir (Vogel). The IPR graphs are updated automatically. The refresh
rate is half of the SPM. The current IPR and OFR values are indicated on the
graph with a red crosshair.

Figure 162 - IPR Graphs

IPR m IPR m
Straight Line Two Phase Reservoir (Vogel)
1943 130 T
1800 4 - 18000 LS
1400 1400 =
- =
g 430 g 1000 -
F Fm
w0 {- " s
i 1 20 a gTBfD) 50 L £ L S ) %0 & 0 an-n$m£|; 140 160 150 200 M
Refresh Card Refresh Card
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O Jr"\i I July 25, 2017 10:20:49 AM
:1; .‘J g | |f | User: DEFAULT

90 Day Accumulators

Pump Cycles ONIOFF
Runtime

% Runtime

Liquid Volume

Qil Volume

Water Volume

Gas Volume

Daily Stroke Count

@ Q00000
Display 6

View

View

View

View

View

View

View

View

90-day Accumulator

The last two Historical Data displays let you navigate to the historical data
faceplates listed in the table following Figure 163.

The View button is used to navigate to the historical data faceplates. These
historical data faceplates show the last 90 days of accumulated values for each
parameter. This data is saved locally in the INSTRUCT SRP data accumulator.

Figure 163 - Historical Data Displays 6 and 7: 90-day Accumulators

we) | o iy 25,2017 10:24:04 AM
e U; .( z_'J_“.".', !/ | User: DEFAULT e

90 Day Accumulators
Average Min Max
Load NIA View View
Pump Fillage View MNIA NIA
SPM View NIA NIA
PIP View View View
Fluid Level View View View

Reset Accumulators

Display 7
Row | Description
Display 6
1 Pump Cycle ON/OFF: Displays a graph of pump on/off cycles (accumulated at GOT) for the last 90 days.
1 Runtime: Displays a graph of runtime per day (accumulated at GOT) for the last 90 days.
2 % Runtime: Displays a graph of percentage runtime per day (accumulated at GOT) for the last 90 days.
3 Liquid Volume: Displays a graph of liquid volume per day (accumulated at GOT) for the last 90 days.
4 0il Volume: Displays a graph of oil volume per day (accumulated at GOT) for the last 90 days.
5 Water Volume: Displays a graph of water volume per day (accumulated at GOT) for the last 90 days.
6 Gas Volume: Displays a graph of gas volume per day (accumulated at GOT) for the last 90 days.
7 ([j)aily Stroke Count: Displays a graph of daily stroke count per day (accumulated at GOT) for the last 90
ays.
Display 7
1/2 | Minimum/Maximum Load: Displays a graph of minimum/maximum load per day (accumulated at
GOT) for the last 90 days.
3 Average Pump Fillage: Displays a graph of average pump fillage per day (accumulated at GOT) for the
last 90 days.
4 Average SPM: Displays a graph of average SPM per day (accumulated at GOT) for the last 90 days.
5 Average/Minimum/Maximum PIP: Displays a graph of average/minimum/maximum PIP per day
(accumulated at GOT) for the last 90 days.
6 Average/Minimum/Maximum Fluid Level: Displays a graph of average/minimum/maximum fluid
level per day (accumulated at GOT) for the last 90 days.
7 Reset Accumulators: Press this button to reset the 90-day accumulated data.
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Gas Flow Data

The Gas Flow Data display has five pages. These displays show real-time data

that is collected from EFM calculations. To configure gas flow alarms, see Gas

Flow Alarm Configuration on page 190.

Figure 164 - Gas Flow Data Displays

G &) Q f October 05, 2017 10:56:03 AM
] L( ! I User: DEFAULT 6

Real Time Data
Instantanecus Parameters
Flow Time 0 Seconds
Static Pressure 0 Psi IMPORTANT  ISaGRAF must be running to enable this application.
Temperature 0.000000 F
Differential Pressure/Pulses 0.000000 InH20
Density 0.000000 Lbm/F3
Diffe ial Pressure E i Pulse A lati 0.000000
Water Cut 0.000000 %
C Prime 0.000000
Mass Flow Rate 0.000000 Lbs
Net Total Volume 0.000000 Mcf
Gross Total Volume 0.000000 Mcf
Energy Total Volume 0.000000 MMBTU

ISAGRAF must be enabled from the webserver

ﬁ 20000 w

Display 1: Instantaneous Parameters

G &y Q I July 25, 2017 11:33:01 AM G O] Q I Wednesday, November 01, 2017 8.18:52 PM
o L( ! I User: DEFALULT 0 o J |! I User: DEFALULT 0

AGA 3 Output AGA 3 Output
AGA 3 Output Parameters AGA 3 Output Parameters
Error Code o Base Temperature Factor [FTB] 10000000
Qrifice Plate Coefficient of Discharge Flag [CDFLAG] 1.000000 Flowing Temperature Factor [FTF] 0.000000
Flow rate at Flowing Condition [QV] 1.168280 Mef Relative Density Factor [FGR] 0.000000
Temp C i Orifice Di [noc] 0.499685 Inches Average Fluld Velocity in Pipe [AVGVEL] 0000000
Temperature Corrected Pipe Diameter [DMC] 2899170 Inches Pipe Reynolds Number [RED] 0000000
Velocity of Approach Factor ( Flange ) [EV] 1.000440 Beta Ratio [Beta] 10.000000
Orifice Plate Coefficient of Discharge | Flange ) [CD] 1.038520 Mass Flow Rate [OM] 0.000000 Lbs
HNumeric Conversion Factor [FN] 84.47960 Flow Rate at Base Condition [QB] 0.000000 Mef
Orifice Calculation Factor [FC] 0604622 Flow Rate Using Flange Factor Method [OFF] 10000000
Orifice Slop Factor [F5L] 0431971 Composite Orifice Factor C' for Flange Taps [CFP] 10.000000
Pipe Taps Orifice Thermal Expansion Factor [FA] -1.00000 Orifice Factor for Pipe TAPS [CPP] 0.000000
Pipe Taps Orifice Flow Constant [CPRM] -1.00000
Expansion Factor [Y] 0992406 ErrorWarning Message:
Basic Orifice Factor [FB] -1.00000
Reynolds Number Factor [FR] -1.00000

Base Pressure Factor [FPB] 1.000000

ﬁ 00000 w ﬁ 00000 w

Displays 2 and 3: AGA 3 Output Parameters

aya) i Wednesday, November 01, 2017 8:39:48 PM aya) I Wednesday, November 01, 2017 8.42:21 PM
o L{ |II I User: DEFALLT 0 m J |! I User: DEFALLT 6

AGA TIAGAS Output AGA 8 Output

AGATIAGAS Output Parameters AGA 8 Output Parameters

Error Code o Error Code o

Volume Timed at Flowing Condition [QF] 10.000000 Standard Temperature [TS] 0.000000 Deg R

Flow Rate at Flowing Condition [VF] 0.000000 Lbs Standard Temperature [PS] 0.000000 Mpa

Flow Rate at Standard Condition [VS] 0.000000 Mef Comp ibility at Flowing Condition [ZF] 0.000000

Total LMF 10.000000 Compressibility at Base Condition [ZB] 10.000000

LMF Applied 0.000000 [ ibility at Standard Condition [Z5] 0.000000
Densicty at Flowing Condition [RHOTP] 0.000000 Lbm/Fi3
Densicty at Base Condition [RHOB] 0.000000 Lbm/Fi3
Densicty at Standard Condition [RHOS] 0.000000 Lbm/F13
Super Compressibility Factor [FPVS] 10.000000

EITSLAVBITING e S SAPS: Molecular Weight of Gas [MWGAS] 0.000000
Gas Relative Density at Base Condition [GRB] 0000000
Gas Relative Density at Standard Condition [GRS] 0000000
ErrorAWarning Message:

ﬁ SO0OC w ﬁ SO00e w
Display 4: AGA 7/AGA 9 Output Parameters Display 5: AGA 8 Output Parameters
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+,« Configuration

Display

The Configuration display provides the navigation links listed in the table

following Figure 165.

Figure 165 - Configuration Display 1

5 N B l==== October 05, 2017 11:15:06 AM
y J
]L..; J} ('_‘,& |P/ User: DEFAULT 0

Configuration
Well Configuration

Pump Configuration
Sensor Configuration
Fixed Speed Configuration
VFD Configuration
Alarm Configuration
General Configuration

Quick Start

<« o0

Gas Flow Alarm Configuration <@ 10

Hardware & Diagnostics

%&419

Item

Description

N

Well Configuration (page 144)

Pump Configuration (page 146)

Sensor Configuration (page 157)

Fixed Speed Configuration (page 161)

VFD Configuration (page 166)

Alarm Configuration (page 173)

General Configuration (page 182)

Quick Start (page 207)

O| 0 N O | | W N

Hardware & Diagnostics (page 187)

_
o

Gas Flow Alarm Configuration (page 190)
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Press the right arrow to access the User Control display. This display lets you
log in, log out, or change user passwords. For more information on this display,

see User Administration on page 205.
Figure 166 - Configuration Display 2: User Control
ﬁ &% M | July 25,2017 12:15:26 PM
m .r & w_l\ !fd User: DEFAULT e
Change Password

Step 1) Log In As Desired User

Current User: g E‘:”_
DEFAULT g =4
Step 2 ) Change Password
Current User : Q
DEFAULT 7o
<= oo =5
Well Configuration

the well is in “Stopped State” before attempting to select/change operation
mode. The state can be confirmed from the Well Basic Data display.
To put the INSTRUCT SRP in “Stopped State,” see Start and Stop the Motor on

page 272.

c ATTENTION: To avoid personal injury and/or machine damage, verify that

Operation Mode

This display lets you select one of the following well operation mode options:
e Fixed Speed Timer
e Fixed Speed Pump Fillage
e Fixed Speed Pump Off
e Fixed Speed Manual
e Variable Speed Pump Fillage
e Variable Speed Manual
e Variable Speed Pump Off

To select an operating mode, use theup (2 )/down ( v ) buttons to choose

the desired mode and press the Enter (- ¢ ) button. The selected operation

mode is highlighted with a white background.

For definitions of Operation Modes, see Well Operation Modes on page 13.
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Figure 167 - Operation Mode (in Stopped State)

Operation Mode 3

Well Operation Mode

Current Operation Mode :

v €
| Variable Speed Pump Off A
1 2

Item | Description

1 | Up/Down Arrow Buttons (): Press these arrow buttons to choose an operation mode from the list.

2 | Enter Button ™: Press to select operation mode.

(1) If Novemberyour well is running, these buttons do not appear.
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Pump Configuration

The Pump Configuration display has 8...13 pages (depending on how many
tapers are configured). Access and progress through the pages of a display by
pressing the arrows at the bottom of the display.

IMPORTANT  You must complete all parts of pump configuration to properly commission
the well.

Pump Equipment Configuration

On this display (Figure 168), you can search the local INSTRUCT SRP
database for common API unit dimensions or configure the pump equipment
manually.

The pump can also be configured manually. Standard API dimensions are specific
to the pumping unit and can be found in the pumping unit documentation.

Figure 168 - Pump Configuration Display 1: Pump Equipment Configuration

Pump Configuration X |
Pump Equipment Configuration
Pump Type :
Beam Balanced . L4 v
Pump Model :
Churchill
Manufacturer :
v ¢
Lufkin =
Search Database Configure Manually

Row | Description

1 | Pump Type: Used to select the pumping unit from the menu. Options include Crank Balanced, Beam Balanced, Air Balanced, and Linear.

2 | Pump Model: Used to select the pumping model from the menu.
« (rank Balanced Pump type options: Conventional, Mark II, Reverse Mark, Ampscot, Maximizer, Maximizer Il, Enhanced Geometry, Front Mounted, and TorqMax.
«Beam Balanced Pump type options: Churchill Pump Model.
« Air Balanced Pump type options: Air Balanced.
« Linear Pump type options: 900, 1100, 1150, and 1151.

3 | Manufacturer: Used to select the manufacturer for a selected pump type and pump model.
- (rank Balanced Conventional Model: Lufkin, Vulcan, LS PetroChem, and Other.
« Crank Balanced Mark Il and Reverse Mark Models: Lufkin and Other
« (rank Balanced Ampscot, Maximizer, and Maximizer Il Models: Weatherford and Other
« (rank Balanced Enhanced Geometry Model: LS PetroChem and Other
« Crank Balanced Front Mounted Model: Vulcan and Other
« (rank Balanced TorgMax Model: Schlumberger and Other
- Beam Balanced Churchill Model and Air Balanced Model: Lufkin and Others
« Linear 900, 1100, 1150 and 1151 Models: Weatherford

4 | Search Database: This button lets you configure the INSTRUCT SRP automatically with the pumping unit dimensions from the internal database. While using the search
database option, you must enter the correct pumping unit type, pumping model, manufacturer, allowable design torque, load, and maximum stroke length. Once the unit
is found in the database, the dimensions R, K, C, P, A, and | for the selected pumping unit are displayed. See Figure 169 on page 147 for details.

5 | Configure Manually: When selected, a screen with all pump equipment dimensions appears. You can edit the pump torque, load, stroke length, and dimensions (R, K,
G, P A, and 1) from this screen. Once the correct information is entered, you must press Set to configure it successfully. See Figure 171 on page 149 for details.
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This faceplate (Figure 169) appears when the Search Database button is
pressed on Pump Configuration display (Figure 168 on page 146). Here, you
can enter the maximum allowable pump torque, pump load, and stroke length.

When the Search button is pressed, several default parameters and dimensions
(R,K, C,P, A, and I) are populated on a new screen if the search is successful.

Figure 169 - Search Database

Pump Configuration X |

Pump Equipment Configuration

Pump Type Crank Balanced
Pump Model Conventional
Manufacturer Lufkin
Pump Torque 112 (¥X1000} in-lbs
Pump Load 113 {100) Ibs
Max Stroke Length 114 inch
Search
Row | Description

Pump Type: The Pump Type selected on the Pump Equipment Configuration display (Figure 168 on
page 146).

Pump Model: The Pump Model that is selected on the Pump Equipment Configuration display (Figure 168
on page 146).

Manufacturer: The Manufacturer that is selected on the Pump Equipment Configuration display
(Figure 168 on page 146).

Pump Torque: The torque value of a particular pump unit that is required.

Pump Load: The load value of a particular pump unit that is required.

Max Stroke Length: The maximum stroke length value of a particular pump unit that is required.

~N| o B »

Search: The Search button starts the search for the pumping unit in the internal database. Once a pump
that meets the specified requirements is found, the standard dimensions are loaded. You can configure the
values.

Sensia Publication LCS-ENG-M0025 - September 2022 147



Chapter 4

Using the INSTRUCT SRP Local HMI

148

This faceplate (Figure 170) appears after a successful pump search. You can

configure the variables as required by your well system.

When the parameters are configured and the Set button is pressed, all
configured values are saved in the database in the respective parameters. The
configured pumping unit is then set as the active pumping unit.

Figure 170 - Pump Configuration

Pump Configuration 3
Pump Equipment Configuration
Pump Unit C- 03200 256 - 120
Pump Torque 320 ( X1000) in-lbs
Pump Load 256 (X100 ) in-bs
Max Stroke Length 120 inch
Surface Stroke Length 120 inch
R Dimension 42.00 inch
K Dimension 175.55 inch
C Dimension 111.07 inch
P Dimension 132.00 inch
A Dimension 155,00 inch
| Dimension 111.00 inch
H Dimension 232.00 inch
G Dimension 96.00 inch Set
Phase Angle 0.00 Deg

Row | Description

1 Pump Unit: It displays the selected Pump Unit in the form of Unit Number. This Unit is made by the
combination of Pump Type, Pump Model, and Manufacturer.

Pump Torque: The torque value of the searched pump unit.

Pump Load: The Load value of the searched pump unit.

Max Stroke Length: The maximum stroke length value of the searched pump unit.

v | W N

Surface Stroke Length: Polished rod displacement value during an upstroke or downstroke for the
searched pump unit.

6...11 | R,K,C,P,A, I, H, and G Dimension: APl dimension of searched pump unit.

12 | Phase Angle: An offset angle value (in degrees) on the crank angle. This value is provided by the pump
manufacturer for each pumping unit.

13 | Set: When pressed, this button updates all pumping unit parameters that are configured on this screen to
the internal database and sets the pumping unit as the active pump.
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Pump Equipment Configuration

Pump ID

Pump Unit

Pump Type

Pump Model
Manufacturer
Pump Torque
Pump Load

Max Stroke Length
Surface Stroke Length
R Dimension

K Dimension

C Dimension

o0

This two-page faceplate (Figure 171) appears when the Configure Manually
button is pressed on Pump Equipment Configuration display (Figure 168 on

page 146).

The Manual Configuration faceplate lets you configure pump torque, pump
load, maximum stroke length, surface stroke length, API dimensions (R, K, C,
P, A, L, H, and G), and phase angle. It displays the pump ID, pump unit, pump
type, pump model, and manufacturer as per the selection done on Pump
Equipment Configuration display.

Once the parameters are configured as required, press the Set button to update
all pump unit parameters in the local database.

Figure 171 - Manual Configuration

B Pump Equipment Configuration B
0129 Crank Pin R1
C-03200- 256 - 120 P Dimension 132.00 inch
Crank Balanced A Dimension 155.00 inch
Conventional | Dimension 111.00 inch
Lufkin H Dimension 232.00 inch
320 (X1000 )in-bs G Dimension 96.00 inch
256 ( X100 ) in-bs Phase Angle 0.00 Deg
120 inch
120 inch
42.00 inch Set
175.55 inch
111.07 inch
=p <« o =
TIP  See Figure 170 on page 148 for parameter definitions.
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Fluid Properties

This display lets you configure the fluid parameters such as oil density, specific
gravity of gas, specific gravity of water, bottomhole temperature, calculated
fluid level control, fluid level, water cut, gas-oil ratio, and static reservoir
pressure.

These parameters help to achieve accurate well production data and are used
for calculating the estimated oil, water, and total flow rate. The information
must be entered in the proper units.

Figure 172 - Pump Configuration Display 2: Fluid Properties
Pump Configuration 3

Fluid Properties

Qil Density 40.10 *API
Specific Gravity of Gas 065
Specific Gravity of Water 1.18
Bottomhole Temperature 180.00 °F
Calculated Fluid Level v
Fluid Level 1500.00 ft
Water Cut 60.00 %
Gas Oil Ratio 300.00 STF/STB
Static Reservoir Pressure 1850.00 PSIG
@ LOO00000000 @

Row | Description

1 | Oil Density: The oil density of the produced oil per APl degree must be entered correctly for a correct oil
production estimate. One can get this data from well test reports.

2 | Specific Gravity of Gas: The specific gravity of gas that is produced which is used in the production
estimate. This data can be found in the well test reports.

3 | Specific Gravity of Water: The specific gravity of water that is produced which is used in the production
estimate. This data can be found in the well test reports.

4 | Bottomhole Temperature: The bottomhole temperature to obtain accurate production estimates from
the calculations. One can get this data from well test reports.

5 | Calculated Fluid Level: When checked, this feature allows calculated fluid level from the fluid level
calculation in production calculation. When cleared, it allows the system to use the user-configured fluid
level in the production calculation.

6 | Fluid Level: The correct fluid level to obtain accurate production estimates from the calculations. One can
get this data from well test reports. This setting is enabled when the 'Calculated Fluid Level' checkbox is
unchecked.

7 | Water Cut: The correct water cut to obtain accurate production estimates from the calculations. One can
get this data from well test reports.

8 | Gas Oil Ratio: The Gas Oil Ratio to obtain accurate production estimates from the calculations.

9 | Static Reservoir Pressure: The Static Pressure of the Well to obtain accurate production estimates from
the calculations.
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Pump Parameters

This display lets you configure the Pump Diameter, Pump Depth, Tubing ID,
Pump Efficiency, and Depth of Perforation.

These parameters help to achieve accurate well production data and are used
for calculating the estimated oil, water, and total flow rate. All information
must be entered in the proper units.

Figure 173 - Pump Configuration Display 3: Pump Parameters

Pump Configuration 3

Pump Parameters

Pump Diameter 1.75 inch
Pump Depth 9800.00 ft
Tubing ID 0.82 inch
Pump Efficiency 1.00 Fraction
Depth of Perforation 10000.00 inch
@ S0600000000 @
Row | Description

Pump Diameter: The pump plunger diameter is used for the downhole calculations. Incorrect
information yields erroneous downhole calculation results. This information is found in the well completion
data.

2 | Pump Depth: The vertical pump depth from the surface to the pump intake is used for the downhole
calculations. Incorrect information yields erroneous downhole calculation results. This information is found
in the well completion data.

3 | Tubing ID:The appropriate tubing inside diameter (D) must be selected from the data for the calculations.
The INSTRUCT SRP database has the most commonly used tubing sizes. If your tubing size does not exist in
the database, you can manually enter it via the HMI display.

4 | Pump Efficiency: It is used for providing the Volumetric Pump Efficiency. (Range =0...1)

5 | Depth of Perforation: It is used for providing the Depth of Perforation. (Range =0...50,000)
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Fluid Level Cutoff Setting

This display lets you configure a reasonable range of load data on the
downstroke and upstroke section of the downhole card. It also provides to
enable or disable the fluid level calculation feature.

In general, the cutoff points are the position values corresponding to the load
transfer to the traveling valve during the upstroke and to the standing valve
during the downstroke.

Figure 174 - Pump Configuration Display 4: Fluid Level Cutoff Settings
Pump Configuration 3

Fluid Level Cutoff Settings

Fluid Level Calculation v

Cutoff Upstroke 1 30.00in

Cutoff Upstroke 2 13000 in

Cutoff Downstroke 800.00 Ibs Overlay Off

S0 0 70 8@ W
Downhole Position (inch)

@ BO0G0000000 $

Row | Description

1 | Fluid Level Calculation: When checked, this feature allows calculated fluid level from the fluid level
calculation in production calculation. When cleared, it allows the system to use the user-configured fluid
level in the production calculation.

2 | Cutoff Upstroke 1: The lower position value at which load is transferred to the traveling valve and it is
closed. This value is the first inflexion point on the upstroke.

3 | Cutoff Upstroke 2: The last inflexion point on the upstroke when the traveling valve starts open and
downstroke begins.

4 | Cutoff Downstroke: The downstroke load cutoff value.

5 | Overlay Off/Overlay On: Press to toggle between one plot and overlay plots.

6 | Surface Card/Downhole Card Plot: The single plot is updated automatically. The refresh rate is half of
the SPM. If the SPM is 3, the refresh time is 10 seconds.
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Fluid Level Settings

This display lets you configure low fluid level above pump intake limit, low PIP
limit, and fluid load correction factor.

These parameters are used in the generation of low fluid level and low PIP
warnings.

Figure 175 - Pump Configuration Display 5: Fluid Level Settings
Pump Configuration 3

Fluid Level Settings

Low Fluid Level Above

the Pump Intake Limit 000
Low PIP Limit 50,00 PSi
Fluid Load Correction Factor 0lbs
@ S0000000000 @

Row | Description

1 | Low Fluid Level above the Pump Intake Limit: Low fluid level above the pump intake warning is
generated if calculated fluid level is greater than, or if the calculated submergence is less than, this value.

2 | Low PIP Limit: Low PIP Warning is generated if calculated PIP is less than this value.

3 | Fluid Load Correction Factor: The correction factor for fluid load.
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Belt Slippage

This display lets you provide a reference RPS and belt slippage error percentage
to detect a belt slippage alarm.

This display shows current measured RPS and provides a method for RPS
synchronization. When the RPS Synchronization button is pressed, the system
provides you with a reference RPS that is measured during the RPS
synchronization. If this value is accepted, then it is saved as a reference RPS
against which belt slippage alarm is detected.

Figure 176 - Pump Configuration Display 6: Belt Slippage

Pump Configuration 3
Belt Slippage
Reference RPS
Belt Slippage Limit 5%
@ GOOO0BO0000 @

Row | Description

1 | Reference RPS: Reference RPS value is used to calculate the percentage belt slippage.

2 | Belt Slippage Limit: If the calculated belt slippage is more than the reference belt slippage by this limit,
then the belt slippage alarm is generated.

Motor Configuration

This display lets you configure motor parameters such as motor sheave size,
mechanical efficiency, gearbox sheave size, gearbox ratio, motor nominal speed,
and motor nominal frequency.

Accurate motor configuration helps ensure that the INSTRUCT SRP can
detect a strokes per minute (SPM) error alarm. This alarm comes from a
mismatch between measured SPM and SPM from the VFD-commanded

frequency.

The number of tapers are also configured from this display.
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Figure 177 - Pump Configuration Display 7: Motor Configuration

Pump Configuration 3
Motor Configuration
Motor Sheave Size 8.00 inch
Mechanical Efficiency 95 %
Gear Box Sheave Size 40.00 inch
Gear Box Ratio 2925
Motor Nominal Speed 1125.00 RPM
Motor Nominal Frequency 60.00 Hz
Number of Tapers 4
@ BOOO00S0000 @
Row | Description
1 | Motor Sheave Size: The size (in inches) is used for calculating the estimated expected SPM from the
commanded frequency.
2 | Mechanical Efficiency: The mechanical efficiency of the pumping unit and the speed reducer.
(Range =0...100).
3 | Gear Box Sheave Size: The size (in inches) is used for calculating the estimated expected SPM from the
commanded frequency.
4 | Gear Box Ratio: This ratio is used for calculating the estimated expected SPM from the commanded

frequency.

5 | Motor Nominal Speed: The nominal speed (in revolutions per minute [RPM]) is used for calculating the
estimated expected SPM from the commanded frequency.

6 | Motor Nominal Frequency: The frequency (in Hz) is used for calculating the estimated expected SPM
from the commanded frequency.

7 | Number of Tapers: The number of rod tapers in the rod string. (Range =0... 6) M

(1) When a continuous single taper rod is used, enter a value of 1and enter the material and the length of the entire rod string as
one rod taper (Figure 178 on page 156).

Taper Configuration

These displays let you configure the taper parameters. Taper configuration is
vital for downhole calculations from the surface card. Incorrect information
yields erroneous downhole calculations and decreases overall accuracy of the

INSTRUCT SRP.

Each taper is configured on another display. You can navigate to each display
with the left and right arrow buttons at the bottom of the display.

The number of taper configuration displays that are visible depends on the
number of tapers that are entered in Figure 177 on page 155.
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Figure 178 - Pump Configuration Display 8. ..13: Taper Configuration

Pump Configuration 3
Taper 1
Material Type
v +

Steel Round A
Rod Diameter 1.00 inch
Rod Weight 290 Ib/ft
Total Rod Length 257500 ft
Young's Modulus 29.02 ksi
Well Deviation 0.00 degree
Damping Factor 0.01

@ GOOO0 000000 @

Row | Description

1 | Material Type: The rod material options include:
- Fiberglass round

- Steel elliptical

+ Steel round

There is an option for adding a steel sinker-bar, indicated by Steel-Round_SB. A steel-round sinker bar is
added to the last taper.

2 | Rod Diameter: Enter the rod diameter (in inches) by selecting it from the database. The most commonly
used diameters for APl rods are available in the database.

Rod Weight: Specify the rod weight (in Ib-ft) for each taper.

Total Rod Length: Specify the total length of rods (in feet) in each taper.

Young's Modulus: Specify the Young's Modulus for each taper.

S| | B W

Well Deviation: If the well is deviated, specify the estimated well deviation (in degrees) at each section of
the rod tapers.

7 | Damping Factor: Enter the correct damping factor for calculating the downhole card. This value must be
equal across all tapers. The damping factor allows for adjustment of incorrect downhole cards due to any
forces that dampen the rod string vibrations. The damping factor can be obtained from the software
program that was used for deigning the well rod string. This value is kept by default between 0.01...0.1.
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Sensor Configuration

The Sensor Configuration display has two pages that let you configure your
position and load sensors. Access and progress through the pages of a display by
pressing the arrows at the bottom of the display.

Position Sensor

This display lets you configure position sensor settings. It provides selection of
the following position sensor types:

e Inclinometer (Figure 179)

o Hall Effect-Crank Arm (Figure 180 on page 158)

o Hall Effect-Crank Arm/RPM (Figure 181 on page 159)
e Proximity/RPM Sensors (Figure 182 on page 160)

You can select the position sensor type from the menu with the up ( 2 )/
down ( v )and Enter ( « ) buttons. The sensor type determines the
configuration parameters that are shown.

Figure 179 - Position Sensor: Inclinometer

Sensor Configuration a

Position Sensor

Sensor Type
A v ¢
Inclinometer
Signal Range Min 244 V
Signal Range Max 424V
Position Range Min ain
Position Range Max 100'in
= 00 =

Row | Description

1 | Sensor Type: Used to select the sensor type from Inclinometer, Hall Effect-Crank Arm, Hall Effect-Crank
Arm/RPM, and Proximity/RPM Sensors.

2 | Signal Range Min: The minimum value of inclinometer signal. This value is in Volts or mA depending
upon the input type of the position channel Al 3. (Range =0...22mA or 0...5.12V)

3 | Signal Range Max: The maximum value of inclinometer signal. This value is in Volts or mA depending
upon the input type of the position channel Al 3. (Range =0...22mA or 0...5.12V)

4 | Position Range Min: The minimum value of inclinometer position range. This value denotes the
minimum stroke length or range the inclinometer travels. (Range =0...4001in.)

5 | Position Range Max: The maximum value of inclinometer position range. This value denotes the
minimum stroke length or range the inclinometer travels. (Range =0...4001in.)
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Figure 180 - Position Sensor: Hall Effect - Crank Arm and Crank Arm/RPM

Sensor Configuration a

Position Sensor

Sensor Type
A v ¢
Hall Effect-Crank Arm
Hall Effect-Crank Arm Signal Low High v
Crank Arm Installation AtBottom + OnTop
Rotation ccw cw v
Crank Arm Alarm Time 60 seconds
Crank Offset 120 degree
= 00 =

Row | Description

1 | Sensor Type: Used to select the sensor type from Inclinometer, Hall Effect-Crank Arm, Hall Effect-Crank
Arm/RPM, and Proximity/RPM Sensors.

2 | Hall Effect Crank Arm Signal: Used to set the crank arm DI active status as High. For example, if the Dl is
1, then only it detects a High or Low signal.

3 | Crank Arm Installation: Used to set the crank sensor location whether At Bottom or On Top of the stroke.

4 | Rotation: Used to set the crank rotation type as clockwise or counter-clockwise.

5 | Crank Arm Alarm Time: The duration for which if there is no trigger from the crank arm then it sets the
Alarm bit and the configured Alarm action is taken. (Range =0...300)

6 | Crank Offset: Used to set crank angle deviation. (Range =-180...180)
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Figure 181 - Position Sensor: Hall Effect - Crank Arm/RPM

Sensor Configuration

&3

Position Sensor
Sensor Type
A v +
Hall Effect-Crank Arm/RPM
Hall Effect-Crank Arm Signal Low High v
Crank Arm Installation AtBottom + OnTop
Rotation ccw cw v
Crank Arm Alarm Time 60 seconds
RPM Alarm Time 30 seconds
Low RPM Limit 1000
Low RPM Start Detect Del. Time 5 seconds
Crank Offset 120 degree
= 00 =
Row | Description

Sensor Type: Used to select the sensor type from Inclinometer, Hall Effect-Crank Arm, Hall Effect-Crank
Arm/RPM, and Proximity/RPM Sensors.

2 | Hall Effect Crank Arm Signal: Used to set the crank arm DI active status as High. For example, if the DI is
1, then only it detects a High or Low signal.

3 | Crank Arm Installation: Used to set the crank sensor location whether At Bottom or On Top of the stroke.

4 | Rotation: Used to set the crank rotation type as clockwise or counter-clockwise.

5 | Crank Arm Alarm Time: The duration for which if there is no trigger from the crank arm then it sets the
Alarm bit and the configured Alarm action is taken. (Range =0...300)

6 | RPM Alarm Time: The duration for which if the RPM count that is received from RPM sensor is not varying
then the Alarm bit is set and the configured alarm action is taken.

7 | Low RPM Limit: Used to set Low RPM alarm limit such that if the current RPM is less than this value the
Low RPM alarm is generated.

8 | Low RPM Start Detect Delay Time: The duration for which the INSTRUCT SRP waits after starting before
beginning the detection of low RPM alarms.

9 | Crank Offset: Used to set crank angle deviation. (Range =-180...180)
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Figure 182 - Position Sensor: Proximity/RPM

Sensor Configuration a

Position Sensor

Sensor Type
A v ¢
ProxamityRPM
Proximity Sensor Active Level Low High v
Proximity Alarm Time 60 seconds
RPM Alarm Time 30 seconds
Low RPM Limit 1000
Low RPM Start Detect Del. Time 5 seconds
= 00 =

IMPORTANT  The Proximity/RPM sensor type is only applicable to Linear pumping units.

Row | Description

1 | Sensor Type: Used to select the sensor type from Inclinometer, Hall Effect-Crank Arm, Hall Effect-Crank
Arm/RPM, and Proximity/RPM Sensors.

2 | Proximity Sensor Active Level: Used to set the proximity sensor DI active status as High. For example, if
the Dl is 1, then only it detects a High or Low signal.

3 | Proximity Alarm Time: The time duration for which if there is no trigger from the proximity sensor then it
sets the Alarm bit and the configured Alarm action is taken. It is the same as Crank Arm Alarm Time.

4 | RPM Alarm Time: The duration for which if the RPM count that is received from RPM sensor is not varying
then the Alarm bit is set and the configured alarm action is taken.

5 | Low RPM Limit: Used to set Low RPM alarm limit such that if the current RPM is less than this value the
Low RPM alarm is generated.

6 | Low RPM Start Detect Delay Time: The duration for which the INSTRUCT SRP waits after starting before

beginning the detection of low RPM alarms.
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Load Sensor

This display lets you configure load sensor settings (signal range or load range).
Figure 183 - Load Sensor

Sensor Configuration a

Load Sensor

Signal Range Min 0.00 v
Signal Range Max 402V
Load Range Min 0 lbs
Load Range Max 30000 Ibs
4= oo =

Row | Description

1/2 | Signal Range Min/Max: The minimum/maximum value of load cell signal range. This value is in volts or
mA depending upon the input type of the load channel Al1. (Range =0...22mA or 0...5.12V)

3/4 | Load Range Min/Max: The minimum/maximum value of load cell range (in pounds).
(Range =0...50,000 [min], 30,000. ..50,000 [max])

Fixed Speed Configuration

The Fixed Speed Configuration display has two pages. Access and progress
through the pages of a display by pressing the arrows at the bottom of the
display.

Pump Off Setting

On this display, when the pump off load and position value is set using the up/
down (for load) and right/left (for position) ramp buttons, the corresponding
load and position pump off points are shown on the Pump Off card with a red
crosshair. The pump off values that are selected using the arrow buttons are
shown in the current value column. Once you are satisfied with the pump off
point values, you can press the Save button to save the selected pump off points
to the INSTRUCT SRP. These points are used for further pump off condition
detection. Once saved the selected pump off point load and position values are
reflected in the EU value column. The maximum allowed load and position are
also displayed for your reference.

You must set the number of successive cards that the INSTRUCT SRP lets the
well run after a pump-off condition is detected. A value of 1 shuts down the
well immediately after detecting a pump-off condition.
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Figure 184 - Fixed Speed Configuration Display 1: Pump Off Setting
Fixed Speed Configuration 3
Pump Off Setting A Ramp
EU  MAX Current Fast
Load 25000 50000 25000 bs > Save
Position 3% 120 36 inch
Successive Cards 10 v Overlay Off
Row | Description
1 | Load: The load on the surface card where the pump-off setpoint is placed for the well to shut off once a
pump-off condition is detected. This value is converted to percentage and is calculated away from the
minimum load when the Save button is pressed. (Range: 0...100)
2 | Position: The Position on the surface card where the pump-off setpoint is placed for the well to shut off
once a pump-off condition is detected. This value is converted to percentage and is calculated away from
the minimum position. (Range: 0...100)
3 | Successive Cards: The number of consecutive pump-off cards that must be detected before stopping the
pump. A value of 1 shuts down the wellimmediately after detecting a pump-off condition. (Range: 1...10)
4 | Ramp Left/Right Buttons: Used to set the value of Position Pump off Set Point.
Ramp Up/Down Buttons: Used to set the value of Load Pump off Set Point.
5 | Ramp Fast/Slow Button: This button is used to toggle between two ramping speeds for both Load and
Position ramp buttons.
6 | Save Button: When the Save button is pressed, the pump-off setpoint is saved in the desired location on
the surface card. The pump-off setpoint card can then be recalled from the Pumping System Analysis
display (page 194).
7 | Overlay Off/Overlay On: Press to toggle between one plot and overlay plots.
8 | Surface Card Plot: The single plot is updated automatically. The refresh rate is half of the SPM. If the SPM
is 3, the refresh time is 10 seconds.
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POC Time Setting

This display (Figure 185) lets you configure the fixed speed configuration
parameters for pump off controller (POC) mode such as startup period, max
runtime, and rest time.

The unit of startup period can be selected as stroke or minute with the up/
down buttons.

Figure 185 - Fixed Speed Configuration Display 2: POC Time Setting
Fixed Speed Configuration 3

POC Time Setting

Startup Period 1 Minute A v

Max Run Time 1440 Minute
Rest Time 5 Minute
@ D00 @

Row | Description

1 | Startup Period: The time that the INSTRUCT SRP waits in Start state before checking for a pump-off
condition. The startup period allows gassy wells to settle before checking for a pump-off condition. The
startup period can be set in number of minutes or strokes. The default start period is T minute.

(Range =0...20 minutes or strokes)

2 | Max Run Time: The time (in minutes) that the INSTRUCT SRP allows the well to run in POC mode. This
value is kept by default at 1440 minutes to cycle the well for a day. (Range = 1...1440)

3 | RestTime: The time (in minutes) that the well rests when it enters Rest state after a pump-off condition is
detected. (Range = 1...1440)
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Fixed Speed Timer Setting

The manual timer setting has to be preconfigured before operating the well in
Fixed Speed Timer operation mode.

Set the start time, runtime, and the rest time properly to operate the well in
Fixed Speed Timer operation mode. Press the Enter (KRE) button on the
popup keypad to configure the Fixed Speed Timer settings successfully.

Figure 186 - Fixed Speed Configuration Display 4: Fixed Speed Timer Setting

Fixed Speed Configuration 3
Fixed Speed Timer Setting
Day Hours Minutes Calc. Minute
Start Time 0 0 1 1
Run Time 0 0 15 15
Rest Time 0 0 2 2
@ s000 @

Row | Description

1 | Start Time: The number of minutes to allow the well to stabilize in Fixed Speed Timer mode before the
well starts checking for alarms and other conditions. This time is kept at 1 minute to allow the well to
stabilize. (Range =0...20)

2 | RunTime: The number of minutes that the well runs in Fixed Speed Timer mode before it cycles OFF to
Rest state. (Range =0...21days, 0...23 hr, 1...59 min.)

3 | Rest Time: The number of minutes that the well rests in Fixed Speed Timer mode before it cycles ON to
Run state. (Range =0...21 days, 0...23 hr, 1...59 min.)
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Fixed Speed Pump Fillage

This display lets you configure all parameters that are required to operate the
well in Fixed Speed Pump Fillage mode.

In Fixed Speed Pump Fillage mode, the INSTRUCT SRP sends a command to
stop the well for a rest period after a number of successive downhole cards has
been detected with the calculated pump fillage below the desired target pump
fillage.

Figure 187 - Fixed Speed Configuration Display 5: Fixed Speed Pump Fillage
Fixed Speed Configuration 3

Fixed Speed Pump Fillage

Startup Period 1 Minute A v
Rest Time 5 Minute
Pump Fillage Set Point 5000 %
Pump Fillage Deadband (%) 200 ( 4800 5200 )%
Mumber of Cards to Average 5
Pump Fillage
Mumber of Sucessive Cards 10
@ G000 @

Row | Description

1 | Startup Period: The time that the INSTRUCT SRP waits in Start state before checking for a pump-off
condition. The startup period allows gassy wells to settle before checking for a pump-off condition. The
startup period can be set in number of minutes or strokes. The start period is kept at 1 minute by default.
(Range =0...20)

2 | RestTime: The time (in minutes) that the well rests when it enters Rest state after a pump-off condition is
detected. (Range =1...1440)

3 | Pump Fillage Set Point: The value (in percent) of the desired target Pump Fillage. The INSTRUCT SRP
shuts down the pump when the current calculated Pump Fillage percent falls below the target Pump
Fillage percent after the configured number of successive cards. (Range =0...100)

4 | Pump Fillage Deadband: This percentage is used to calculate and compare the Pump Fillage Setpoint to
the current Pump Fillage. This calculation helps the INSTRUCT SRP decide whether to send the pump to rest
or keep the pump running. If the current pump fillage is within 3% of the target fillage, the INSTRUCT SRP
does not put the pump in rest unless it falls below of the +:3% deadband. If the pump fillage number is
below the pump fillage deadband, the INSTRUCT SRP puts the pump to rest. The INSTRUCT SRP keeps the
pump running if the pump fillage number is above the deadband. (Range =0...100)

5 | Number of Cards to Average Pump Fillage: The number of cards that are used to calculate the average
Pump Fillage. This value defaults to five cards. Increase this value as needed for greater Pump Fillage
accuracy. (Range =1...50)

6 | Number of Successive Cards: The number of consecutive cards in which the calculated Pump Fillage is
lower than the configured Pump Fillage Setpoint before the INSTRUCT SRP shuts down the pump.
(Range=1...10)
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VFD Configuration

The VED Configuration display has 11 pages. Access and progress through the
pages of a display by pressing the arrows at the bottom of the display.

VFD Pump off Setting

This display helps visualize control parameters relative to the surface card

during Variable Speed Pump Off operation mode.

Figure 188 - VFD Configuration Display 1: VFD Pump Off Setting

VFD Configuration 3
VFD Pump Off Setting
EU  MAX Current A R:mll
Load 25000 50000 250001bs -l
Position 36 120 36inch 4 > Save
Pump Off DB 3.00 % =
Successive Cards 10 Orestay OR

120 140 160 180 200

80 100
Position (inch)

@ SODOOOL0O0H0 @

Row | Description

1 | Load: The maximum permissible Load value, Current Load Pump Off Setpoint set using the Ramp Up/Down
buttons and the EU value of the Load Pump Off Setpoint.

2 | Position: The maximum permissible Position value, Current Position Pump Off Setpoint set using the
Ramp Left/Right buttons and the EU value of the Position Pump Off Setpoint.

3 | Pump Off DB (Deadband): This percentage is used by the INSTRUCT SRP to decide whether to maintain,
increase, or decrease the pumping speed based on pump-off conditions. The INSTRUCT SRP maintains the
current speed if downstroke intersection point falls inside of the deadband. The INSTRUCT SRP speeds up
the pump if the downstroke intersection point falls outside to the right of the deadband. The INSTRUCT SRP
slows down the pump if the downstroke intersection falls outside to the left of the deadband.

4 | Successive Cards: The number of cards in which the strokes can fall outside the deadband before speed is
adjusted.

5 | Ramp Left/Right Buttons: Used to set the value of Position Pump off setpoint.
Ramp Up/Down Buttons: Used to set the value of Load Pump off setpoint.

6 | Ramp Fast/Slow: This button is used to toggle between two ramping speeds for both Load and Position
ramp buttons.

7 | Save: When the Save button is pressed, the pump-off setpoint is saved in the desired location on the
surface card. Then, the pump-off setpoint card can be recalled from the Pumping System Analysis display

(page 194).

8 | Overlay Off/Overlay On: Press to toggle between one plot and overlay plots.

9 | Surface Card Plot: The single plot is updated automatically. The refresh rate is half of the SPM. If the SPM
is 3, the refresh time is 10 seconds.
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Control Configuration

This display lets you configure parameters to verify accurate control and
appropriate response in variable-speed operation modes. These settings require
fine-tuning during commissioning and startup.

Figure 189 - VFD Configuration Display 2: Control Configuration

VFD Configuration X |
Control Configuration
Pump Fillage Set Point 50.00 %
Load Cut Off Set Point 45 %
Pump Fillage Deadband (%) 2.00 ( 48.00 5200 )%
Frequency Increment Step 2000% (700 Hz) 373 mA)
Frequency Decrement Step 2000% (700 Hz) 373 mA)
Control Cycle Time 1 Minute
Working Min Frequency 3500Hz 449  sSPm
Working Max Frequency 6000Hz 769 SPM
Startup Frequency 4000Hz 513 SPM
VFD Startup Time 1 Minute
Manual Mode : Fixed Frequency 4000Hz 513  SPM
@ SOO00OOCO00 @
Row | Description

1 | Pump Fillage Set Point: The value (in percent) of the desired target Pump Fillage. The INSTRUCT SRP either slows down or
speeds up the Pump based on the comparison between the current calculated Pump Fillage percent and the target Pump
Fillage percent.

2 | Load Cut Off Set Point: This parameter allows the INSTRUCT SRP to calculate the Pump Fillage accurately when looking for
the effective stroke-inflection point. For instance, if it is set to 45%, the INSTRUCT SRP starts looking from 45% between the
End of upstroke to the beginning of the downstroke of the downhole card.

3 | Pump Fillage Deadband: This percentage is used to calculate and compare the Pump Fillage to the current Pump Fillage.
This allows the INSTRUCT SRP to decide whether to maintain, increase, or decrease the pumping speed. For instance, if the
current Pump Fillage is within £3% of the target Fillage, the INSTRUCT SRP does not change the pumping speed unless it falls
outside of the +3% deadband. If the pump fillage number is below the Pump Fillage Deadband, the INSTRUCT SRP slows
down. The INSTRUCT SRP speeds up if the pump fillage number is above the deadband.

4 | Frequency Increment Step: The percentage of the minimum working frequency increment step size that the INSTRUCT SRP
sends to the VFD to increase speed.

5 | Frequency Decrement Step: The percentage of the minimum working frequency decrement step size that the INSTRUCT
SRP sends to the VFD to decrease speed.

6 | Control Cycle Time: The time (in minutes) that the INSTRUCT SRP waits before it sends another command to increase or
decrease the speed to reach the target Pump Fillage or the target pump-off setpoint. After the time has elapsed, the INSTRUCT
SRP checks for the Pump Fillage or the target pump-off setpoint again to decide whether to adjust the speed. This value is
adjusted depending on the operating conditions of the well. Some wells need more time than others to stabilize.

7 | Working Min Frequency: The INSTRUCT SRP does not allow the frequency to go below the minimum working frequency
during normal operation. The minimum working frequency helps prevent the VFD from going below this limit when the
INSTRUCT SRP slows the pump down. This parameter also corresponds to the minimum working SPM allowed.

8 | Working Max Frequency: The INSTRUCT SRP does not allow the frequency to go above the maximum working frequency
during normal operation. The maximum working frequency helps prevent the VFD from going above this limit when the
INSTRUCT SRP speeds up the pump. This parameter also corresponds to the maximum working SPM allowed.

9 | Startup Frequency: The initial frequency at which the INSTRUCT SRP commands the VFD to run whenever the INSTRUCT SRP
starts.

10 | VFD Startup Time: The time period that the INSTRUCT SRP waits before it checks for a dry well condition and applies control
to the well. This time period allows the well to stabilize before checking for any condition.

11 | Manual Mode: Fixed Frequency: The commanded frequency that the VFD maintains in Variable Speed Manual operation

mode. The INSTRUCT SRP commands the VFD to operate at this fixed frequency until this value is changed.

Sensia Publication LCS-ENG-M0025 - September 2022 167



Chapter 4

Using the INSTRUCT SRP Local HMI

168

VFD Control Signal and VFD Speed Command

This display lets you configure the VFD control signal for controlling the

VED. It also lets you configure the analog output characteristics of the defined

VED Speed Command.
Figure 190 - VFD Configuration Display 3: VFD Control Signal and VFD Speed Command
VFD Configuration 3

VFD Control Signal

Ethernet/lP v

Analog Output AO1/ENIP ( VFD Speed Command )

Output Signal Min 4,00 mA
Output Signal Max 20.00 mA
EU Min 30.00 Hz
EU Max 60.00 Hz
@ GOVOOOOCOOG @

Row | Description

1 | EtherNet/IP ": Used to select the VFD Control Signal for controlling VFD. Options available are Hardwired

and EtherNet/IP.

2 | Output Signal Min: The minimum output signal from the 4....20 mA signal for speed command to the

VED; it must be kept at 4 mA.

3 | Output Signal Max: The maximum output signal from the 4. . .20 mA signal for speed command to the

VFD; it must be kept at 20 mA.

4/5 | EU Min/Max: The engineering value corresponding to 4...20 mA and EtherNet/IP. This value is the
minimum/maximum frequencies in the range.

(1) Only applicable to PowerFlex 753 drives.
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Fluid Pound Prevention

This display lets you configure the upstroke and downstroke speed to help
prevent fluid pound. This feature is applicable only when Hall Effect/RPM or

Proximity/RPM position sensors are used.

Table 7 - Fluid Pound Prevention

Feature Description
t Fluid Pound « Thebarrel is pushing into the collected fluid.
Prevention 1(FPP 1) | « The rate of decent slows to lessen the stress that is placed on
(Drop Portion the pumping system.
of Stroke) + Speed percentage is configurable within this zone.
Epp Epp « The start of the speed adjustment is configurable
1 5 (percentage of stroke length)
Fluid Pound « Thebarrel is lifting the collected fluid.
Prevention2 (FPP2) |« The rate of ascent increases to compensate for a reduced
(Lift Portion drop time. . o
of Stroke) « Speed percentage is configurable within this zone.
v « Thestart of the speed adjustment is configurable
(percentage of stroke length)

Figure 191 - VFD Configuration Display 4: Fluid Pound Prevention

VFD Configuration 3

Upstroke/DownStroke Speed Configuration-Fluid Pound Prevention 1

Fluid Pound Prevention 1 v
Fluid Pound Prevention 1 Position -90,00 (02100 ) % of SL
Fluid Pound Prevention 1 Velocity 10.00 %ﬂilﬂo ) % of Upstroke

UpstrokelDownStroke Speed Configuration-Fluid Pound Prevention 2
Fluid Pound Prevention 2

Fluid Pound Prevention 2 Position 10.00 { 0100 ) % of SL
Fluid Pound Prevention 2 Velocity -10,00 { 0+100 ) % of Upstroke
Speed
@ 00060000000 @

Row | Description

1 Fluid Pound Prevention 1: Check this box to enable the Fluid Pound Prevention 1 feature.

2 | Fluid Pound Prevention 1 Position: The percent of stroke length at which the speed varies as per the
Fluid Pound Prevention Velocity 1 setting.

3 | Fluid Pound Prevention1Velocity: The percent of reference speed by which the speed varies at the Fluid
Pound Prevention Position 1.

4 | Fluid Pound Prevention 2: Check this box to enable the Fluid Pound Prevention 2 feature.

5 | Fluid Pound Prevention 2 Position: The percent of stroke length at which the speed varies as per the
Fluid Pound Prevention Velocity 2 setting.

6 | Fluid Pound Prevention 2 Velocity: The percent of reference speed by which the speed varies at the
Fluid Pound Prevention Position 2.
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End Point Velocity Configuration
This display allows you to configure the End Point Velocity feature. This
feature is applicable only when Proximity/RPM position sensors are used with
alinear pump type.
Figure 192 - VFD Configuration Display 5: End Point Velocity Configuration
VFD Configuration E
End Point Velocity Configuration *

End Point Velocity

End Point Velocity 40.00 Hz

Sle Foncyelochy Bece! 30.00 ( 0+100 ) % of SL

End Point Velocity Accel

Position 50.00 ( 0£70) % of SR

SL : Stroke Length; SR : Sprocket Radius
* End Point Velocity is applicable to Linear Pump Type Only
ﬁ 000000000000 @ i
Row | Description
1 | End Point Velocity: Check this box to enable the End Point Velocity feature.
2 | End Point Velocity: The fixed speed that is applied while traveling through the corner
3 | End Point Velocity Decel Position: The percent of stroke length of the straight portion of the stroke
where the speed starts decelerating before entering the corner
4 | End Point Velocity Accel Position: The percent of the sprocket radius where the speed starts
accelerating before exiting the corner.
VFD Parameters
This display shows the values that are read from the PowerFlex 753 drive.
These parameters are configured on the VFD during commissioning and are
adjusted as needed. The parameters are polled through Modbus by the
INSTRUCT SRP. For details on VED parameters, see the PowerFlex 753
programming manual (publication 750-PM001).
ATTENTION: The VFD parameters can only be modified when the VFD is
stopped. Never modify while VFD is running.
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Motor NP Power
Motor NP Speed
Motor NP Current
Maotor NP Voltage
Maotor NP Frequency
Motor Poles

Motor Ctrl Mode

Dl Enable

Auto Restart Delay
Stop Mode A

Bus Reg Mode A
Bus Reg Lvl Cfg
DB Resistor Type
DB Ext Ohms

DE Ext Watts

DB ExtPulseWatts

Max Fwd Speed
Max Rev Speed
Overspeed Limit
Accel Time 1
Decel Time 1

S Curve Accel

S Curve Decel
Spd Ref A Sel

Press the Read VFD button on the VFD Parameters displays to read the
current VFD parameters. After configuring the parameters, press the Write
VED button on the last parameter display to send the updated values to the

VED.

Figure 193 - VFD Configuration Display 6...11: VFD Parameters

VFD Configuration

VFD Parameters { 1/6 )
Controller Values
0.00 HP
0.00 REM
0.00 AMP
0.00 VAC
0.00 Hz
0
1]
a

00000000000

VFD Configuration

VFD Parameters  3/6 )
Controller Values

0.00

00000000000

VFD Configuration

VFD Parameters (506 )
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0.00
0.00
0.00
0.00
0.00
0.00
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1]

00000000800
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IENT Communication Setting

On this display, iENT Communication Settings let you change the VFD
interface communication parameters to the 1759-iENT gateway using
Modbus TCP to read the parameters of the VFD. The default communication
comes factory-configured. Only qualified technical personnel can adjust it.

IMPORTANT iENT Communication Settings are for older firmware revisions. With the
latest firmware release, the 1759-iENT gateway and this configuration
display are no longer required.

Figure 194 - VFD Configuration Display 12: iENT Communication Setting

VFD Configuration 3
IENT Communication Setting
iIENT Modbus ID 0
IP 0. 0. 0. O
Port 0
Modbus Time Out 0 Mili-Second
Modbus Idle Time 0 Milli-Second
Number of Retry 0
<= 00000000006 =
Row | Description
1 | iENT Modbus ID: The iENT Modbus ID required for iENT Communication.
2 | IP:The IP address of the iENT.
3 | Port: TheiENT Modbus Port Number.
4 | Modbus Time Out: The Modbus Time Out period (in milliseconds) for the Communication between VFD
Master and VFD.
5 | Modbus Idle Time: The interval (in ms) for which the VFD Master remains idle before sending the next
message to VFD.
6 | Number of Retry: The number of times the VFD Master retries sending a query if it fails.
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Alarm Configuration

The Alarm Configuration display has five pages. Progress through multiple
pages of a display by pressing the arrows at the bottom of the display.

Load Violation and Critical Load

This display lets you enable and disable maximum load violation, minimum
load violation, and critical load alarms by pressing the Action checkbox.

The alarms are also linked to an action, which can be No Action or Shutdown.
Presstheup ( « )/down ( v ) buttons to select the needed action and press

the Enter ( « ) button to set the action.

Press the Settings button of maximum and minimum load violation to show

the Load Violation Setting display (Figure 196).

Figure 195 - Alarm Configuration Display 1: Load Violation and Critical Load

Alarm Configuration a
Alarm : Maximum Load Violation
Action
v Shutdown A v s Settings
Alarm : Minimum Load Violation
Action
v Shutdown A v + Settings
Alarm : Critical Load
Action
v Shutdown A v ¢
ﬁ Qo000 »

Row | Description

1 | Maximum Load Violation: The actual load value goes above the limit that is set for maximum load
violation, an alarm is raised. If the well is shut down due to maximum load violation, you must reset the
error before attempting to operate the well again.

2 | Minimum Load Violation: If the actual load value goes below the limit that is set for minimum load
violation, an alarm is raised. If the well is shut down due to minimum load violation, you must reset the
error before attempting to operate the well again.

3 | Critical Load: This alarm is raised when a load that is detected at the polished rod is equal to or greater
than the recommended capacity of the pumping unit structure. For example, a value equal to or greater
than 36,500 Ib (16,556 kg) would be the critical load value for a pumping unit with APl designation
(-640D-365-144.
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On the Load Violation Setting faceplates, you can enable the maximum and
minimum load violation features and their corresponding trigger boundaries.
The associated alarm actions are set on the Alarm Configuration display
(Figure 195). You must reset the alarm before attempting to operate the well
again.

Figure 196 - Load Violation Setting

&3

Load Violation Setting
Minimum Maximum
Enable Load Violation v v
Load 5000Ibs 40000Ibs
Load Violation Count 5 5 Show Limits

Current 0.00 0.00 Save

43779
40000

Em

2208

120 140 160 180 200

0 100
Position (inch)

Row | Description

1 | Enable Load Violation (Minimum/Maximum): When checked, these load violations are enabled. The
INSTRUCT SRP checks for load minimum and maximum violations. When a load violation is found, the
INSTRUCT SRP raises an alarm and performs the configured alarm action. The red lines in the cards indicate
the upper and lower limits.

2 | Minimum/Maximum Load: The minimum/maximum load value limit (in pounds) for detection of the
minimum load violation.

3 Load Violation Count: The number of times the maximum or minimum load violations must be found
before an alarm is raised.

4 | Show Limits: Pressing this button updates the load limit red lines in the Surface Card Plot.

5 | Save: Pressing this button saves the limits to your INSTRUCT SRP.

6 | Surface Card Plot: The single plot is updated automatically. The refresh rate is half of the SPM. If the SPM
is 3, the refresh time is 10 seconds.
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Net Torque and Malfunction Setpoint

This display lets you enable and disable maximum net torque, critical net
torque, and malfunction setpoint alarms by pressing the Action checkbox.

The alarms are also linked to an action, which can be No Action or Shutdown.
The actions are selected from the menu by pressing theup ( & )/down ( v )
and Enter ( ¢ ) buttons.

Pressing the Settings button of maximum net torque and malfunction setpoint
takes you to the Net Torque Setting (Figure 198 on page 176) and Malfunction
Setting faceplates (Figure 199 on page 177), respectively.

Figure 197 - Alarm Configuration Display 2: Net Torque and Malfunction Setpoint

Alarm Configuration a
Alarm : Maximum Net Torque
Action
v Shutdown A v + Settings
Alarm : Critical Net Torque
Action
v Shutdown A v +
Alarm : Malfunction Set - Point
Action
v Shutdown A v + Settings
ﬁ 0eo00 *

Row | Description

1 | Maximum Net Torque: This alarm is raised when the actual calculated net torque at the gearbox goes
above the limit that s set for the net torque violation.

2 | Critical Net Torque: This alarm is raised when the net torque that is detected at the gearbox rod is equal
to or greater than the recommended capacity of the gearbox. For example, a value of 72,310 N-m (640,000
in+Ib) would be the critical net torque value for a pumping unit with API designation C-640D-365-144.

3 | Malfunction Set Point: This alarm is raised if a malfunction setpoint violation is detected on the upstroke
of the surface card. After a preset number of violations, the well performs the configured action.
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On the Net Torque Setting faceplate, you can control the maximum net torque
feature that can have an associated alarm action when triggered.

The HiHi and LoLo setpoints along with the current value of net torque are
also represented in the bar graph.

Figure 198 - Net Torque Setting

Met Torque Setting

Net Torque v
Maximum Net Torque 3500000 in-lbs
Number of Successive Cards 5
Iu 7000000
Current Value: 0.00
[LOLCI: 0.00 HIHI 36(:;3000

Row | Description

1 | NetTorque: When enabled (checked), the INSTRUCT SRP raises an alarm and performs the configured
alarm action after a preset number of cards with the maximum net torque violation.

2 | Maximum Net Torque: The maximum net torque value limit (in in<Ib) for detection of maximum load
violation.

3 | Number of Successive Cards: The number of consecutive cards in which the maximum net torque must
be violated before declaring an alarm and performing the configured alarm action. (Range 0...10)

4 | CurrentValue: A display of the current value of net torque.
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On the Malfunction Setting faceplate, you can control the malfunction
setpoint feature that has an associated alarm action when triggered. You can
enable and adjust this feature directly from the Malfunction Setting display

(Figure 197).

Figure 199 - Malfunction Setting

&3

Malfunction Setting Ramp
Malfunction Set Point v A Fast
Load Set Point 30500 Ibs <
Position Set Point 85 inch Save
Mumber of Successive Cards 5 ¥
Overlay Off

E ] 20 40 &0 80 100 120 140 160 180 20005
Surface Position (inch)

Row | Description

1 | Malfunction Set Point: When enabled (checked), the INSTRUCT SRP raises an alarm and performs the
configured alarm action after a preset number of cards with the malfunction setpoint violation.

2 | Load Set Point: The value of load malfunction setpoint.

3 | Position Set Point: The value of position malfunction setpoint.

4 | Number of Successive Cards: The number of consecutive cards in which the malfunction setpoint must
be violated before declaring an alarm and performing the configured alarm action. (Range =1...10)

5 | Ramp Left/Right Buttons: Used to set the value of position malfunction setpoint.
Ramp Up/Down Buttons: Used to set the value of load malfunction setpoint.

6 | Ramp Fast/Slow: Used to toggle between two ramping speeds for both load and position ramp buttons.

7 | Save: Press to save the malfunction setpoint in the desired location on the surface card.

Aux Fault and Loss of Crank Arm Sensor

This display lets you enable and disable DI4 aux fault, DI5 aux fault, and loss of
crank arm sensor signal alarms using the Action checkbox on the display. The
alarm name of DI4 aux fault and DIS5 aux fault alarms can also be changed
from this display.

The alarms are also linked to an action, which can be No Action or Shutdown.
The actions are selected from the menu by pressing theup ( & )/down ( v )
and Enter ( « ) buttons.

Pressing the Settings button of DI4 aux fault active and DI5 aux fault active

takes you to the DI4 Auxiliary Fault Configuration and DI5 Auxiliary Fault
Configuration faceplates (Figure 201), respectively.
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Alarm Configuration

DI 4 Auxiliary Fault Configuration

Di4 Aux Fault Active LOW

Figure 200 - Alarm Configuration Display 3: Aux Fault and Loss of Crank Arm Sensor

Alarm Configuration a
Alarm : DI4 Aux Fault Active
Action
v Shutdown A v + Settings
Alarm : DI5 Aux Fault Active
Action
v Shutdown A v + Settings
Alarm : Loss Of Crank Arm Sensor Signal
Action
v Shutdown A v ¢
cﬁ Qo000 *

Row | Description

1 | DI4 Aux Fault: This alarm is raised when the DI4 signal is lost or detected depending on the configuration
for “High” or “Low” set for the digital input channel. The DI4 channel is used for any customer-supplied kill
switch signal to stop the motor.

2 | DI5 Aux Fault: This alarm is raised when the DI5 signal is lost or detected depending on the configuration
for “High” or “Low” set for the digital input channel. The DI5 channel is reserved for an optional E-stop
button to stop the motor.

3 | Loss of Crank Arm Sensor Signal: This alarm is raised when the Hall Effect Crank Arm Sensor trigger
does not come within the user configurable time.

The DI 4 and DI 5Auxiliary Fault Configuration faceplates let you configure
the DI 4 and DI 5 auxiliary fault active status either as High or Low. Press the

up (& )/down ( v ) buttons to make your selection.

Figure 201 - Auxiliary Fault Configuration Faceplates

a Alarm Configuration a

DI 5 Auxiliary Fault Configuration

A v DI5 Aux Fault Active Low A v

Row | Description

1 | DI4/DI5 Aux Fault: Use to set the DI 4 or DI 5 active status as High or Low. This state is selected using the
up/down arrow keys.
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Dry Well Condition and Position Indicator Error

This display lets you enable and disable dry well condition, position indicator
error, VFD communication error, motor status feedback error, expected SPM
error, belt slippage alarm, VFD fault alarm, and VFD alarm by pressing the
Action checkbox.

The Dry Well Condition and Position Indicator Error alarms are also linked to
an action, which can be No Action and Dry Well Prevention for dry well
prevention alarm and No Action, Shutdown, Fail-safe, and Run VFD at
Minimum Frequency for position indicator error alarm. The actions are
selected from the menu for each alarm by pressing the up ( & )/down ( v )
and Enter ( ¢ ) buttons.

When the Dry Well Prevention (for dry well condition) or Fail-safe (for
position indicator error) actions are selected, a Settings button appears.
Pressing the Settings button takes you to the Dry Well Prevention (Figure 203
on page 180) Fail-safe Time Setting faceplates (Figure 204 on page 181).

Figure 202 - Alarm Configuration Display 4: Dry Well Condition and Position Indicator Error

Alarm Configuration a
Alarm : Dry Well Condition
Action
v Dry Well Prevention A v ¢ Settings
Alarm : Position Indicator Error
Action
o Fail-Safe A v + Settings
VFD Communication Error Belt Slippage Alarm
Motor Status Feedback Error VFD Fault Alarm
Expected SPM Error VFD Alarm
@ 00000 W

Row | Description

1 | Dry Well Condition: This alarm is present when a dry well condition is present. When the Dry Well Condition feature is enabled, the INSTRUCT SRP shuts down the VFD
after a preset time if the well is not reaching the target Pump Fillage or target pump-off setpoint value and the VFD frequency is already running at minimum speed.

2 | Position Indicator Error: If an incomplete card or no cards are detected due to position signal error, a Position Indicator Error alarm is raised. This alarm resets when the
condition ceases to exist. Check the inclinometer signal for any anomalies.

This alarm has the additional options of Fail-safe(™ and Minimum Speed. Fail-safe is as fall-back mode only selectable in the Fixed Speed Pump Off mode. When Minimum
Speed is selected, the INSTRUCT SRP commands the VFD to run at the minimum working speed in any variable speed mode.

3 | VFD Communication Error: This alarm appears when the INSTRUCT SRP is unable to read the VFD parameters from the VFD.

4 | Motor Status Feedback Error: This alarm is raised if the INSTRUCT SRP fails to detect a motor feedback signal for ON/OFF status. If the command is sent to the motor to
Start or Stop and the feedback signal indicates the opposite, the INSTRUCT SRP raises this alarm.

5 | Expected SPM Error: The expected SPM error appears when there is a mismatch between the measured SPM from the surface card and the SPM calculated from the
commanded frequency. The condition appears when there is a difference of more than set limit of SPM deadband between the calculated SPM from the VFD frequency and
the measured current surface card SPM. This alarm resets automatically when the condition ceases to exist.

6 | Belt Slippage Alarm: This alarm is raised when the calculated belt slippage percentage is more than the user-configured belt slippage limit.
7 | VFD Fault Alarm: Faults read directly from the Powerflex 753/755 drive through EtherNet/IP.
8 | VFD Alarm: Alarms read directly from the Powerflex 753/755 drive through EtherNet/IP.

(1) Fail-safe is available in the following operation modes: fixed speed timer, fixed speed pump fillage, variable speed pump off, and variable speed pump fillage.
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The Dry Well Prevention Setting display lets you verify the appropriate
response when a dry well condition occurs while the feature is enabled. A dry
well prevention state is an associated action that is configured through the
Alarm Configuration display (page 173).
Figure 203 - Dry Well Prevention Setting
Alarm Configuration 3
] Dry Well Prevention Setting
~ Dry Well Prevention v
Min Frequency Timeout 15 Minute
VFD Rest Time 15 Minute
Row | Description

1 | Dry Well Prevention: When this feature is enabled, the INSTRUCT SRP commands the VFD to shut down
after a preset time if the well is not reaching its target Pump Fillage or target pump-off setpoint value and
the VFD frequency is already running at minimum speed.

2 | Min Frequency Timeout: The time period that the INSTRUCT SRP waits before shutting down after
detecting that the VFD is running at minimum frequency without reaching the target Pump Fillage or
pump-off setpoint.

3 | VFD Rest Time: The time that the well remains shut down in Rest state until the INSTRUCT SRP commands
the VFD to RUN the well again.
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The Fail-safe Time Setting display (=.) lets you configure the fail-safe

configuration parameters for fixed speed modes.
Figure 204 - Fail-safe Time Setting

Alarm Configuration E

Fail-Safe Time Setting

Fail-Safe Run Time 15 Minute
Fail-Safe Rest Time 5 Minute
Fail-Safe Restart Count 5

Smart Clock

Smart Clock Run Time 13 Minute

Row | Description

1 Fail-safe Run Time: When operating in POC mode, the INSTRUCT SRP falls into Fail-safe state if a fault
condition that prevents the INSTRUCT SRP from monitoring the well position indicator error is detected. To
cycle the well, you must specify the runtime and the rest time. The Fail-Safe Runtime is the time that the
well stays in Run state before going into Rest state. (Range = 1...1440)

2 | Fail-safe Rest Time: When operating in Fixed Speed Pump Off mode, the INSTRUCT SRP falls into Fail-safe
state if a fault condition that prevents the INSTRUCT SRP from monitoring the well position indicator error is
detected. To cycle the well, you must specify the runtime and the rest time. The Fail-Safe Rest time is the
time that the well stays in Rest state before going into Run state. (Range = 1....1440)

3 | Fail-safe Restart Count: The number of times that the INSTRUCT SRP attempts to start the motor if an
error that causes it to shut down after it has sent the start command is detected again. (Range =0...10)

4 | Smart Clock: When enabled, the current runtime of the INSTRUCT SRP is calculated based on an average of
the past 24 hours run cycles of the Fixed Speed Pump Off mode. The INSTRUCT SRP also displays Fail-safe
state.

5 | Smart Clock Run Time: The current calculated runtime for smart clock.
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Loss of RPM Sensor and Low RPM

This display lets you enable and disable loss of RPM sensor signal and low
RPM alarms by pressing the Action checkbox.

The alarms are linked to an action, which can be No Action or Shutdown. The
actions are selected from the menu for each alarm by pressing the up ( 2 )/
down ( v )and Enter ( « ) buttons.

Figure 205 - Alarm Configuration Display 5: Loss of RPM Sensor and Low RPM

Alarm Configuration X |
Alarm : Loss Of RPM Sensor Signal

Action

v Shutdown A v ¢

Alarm : Low RPM

Action

v Shutdown A v +

ﬁ 0000 *

Row | Description

1 | Loss of RPM Sensor Signal: This alarm is triggered if a signal from the RPM Hall Effect sensor cannot be
detected within a user-defined time window value (No RPM Detect timeout) in seconds. The default value
is 20 seconds.

2 | Low RPM: This alarm is raised when the calculated RPM is less than the user configured low RPM limit.

General Configuration

The General Configuration display has three pages. Access and progress through
the pages of a display by pressing the arrows at the bottom of the display.

RTU Power On State and Default Screen

This display lets you set the default motor state when the INSTRUCT SRP
reboots. You can select the motor state from the menu by pressing the up

( a )/down( v )andEnter ( « )buttons.

This display also lets you select the default screen from the options that are

listed in the table following Figure 206 by pressing the up ( 2 )/down ( v )

and Enter ( « ) buttons.
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You can also configure the following from this display:

The interval for which DO4 is enabled before starting the motor in
any mode.

The delay time for unable to run motor signal and unable to stop
motor signal.

Figure 206 - General Configuration Display 1: RTU Power On State

General Configuration ﬂ
RTU Power ON State :
Motor Off 4 M ¢
Motor Alert Delay Time 1 Second
Unable to Run Detection Time B0 Second
Unable to Stop Detection Time 120 Second
& SE0E . ﬁ
Row | Description

1 | RTU Power ON State: Used to select the default state when the INSTRUCT SRP reboots.
« Motor OFF: The motor is OFF upon rebooting the INSTRUCT SRP
« Auto-start: The motor auto starts by default after rebooting the INSTRUCT SRP.

2 | Motor Alert Delay Time: The duration set for an alert signal through D04 before commanding the motor
to start. This delay allows a visual or audible 24V DC hardware that is wired into D04 to send an alert signal
before the commanding the motor to start. (Range =0...60)

3 | Unable to Run Detection Time: The duration set for which if the actual card is not detected. For
example, position signal and load signal are not changing after the “Motor ON” command is given, Well
goes to 'Unable to Run' State. (Range = 60. ..900)

4 | Unable to Stop Detection Time: The duration set for which if the actual card is detected. For example,
position signal and load signal are changing dynamically after the “Motor OFF” command is given, Well
goes to 'Unable to Stop' State. (Range = 60...900)
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Time and Date

This display contains the current (active) time and date settings of the system.
This display lets you modify the time and date. When you enter new time and
date values in the Set Time and Date column and press the Sync button, the
new system time and date are set. Once new Active Time and Date are synced,
all Set Time and Date fields become 0.

Figure 207 - General Configuration Display 2: Time and Date

General Configuration X |
Set Time & Date Active Time & Date
Controller Day : 27 27
Controller Month : 7 7
Controller Year : 2017 2017
Controller Hours : 10 10
Controller Minute : 13 14
Controller Seconds : 29 2
Sync
@ D000 @

Row | Description

1 | Controller Day: The new day value to be set in the system. This value is set in the system when the Sync
button is pressed. The current day value is displayed next to the input field and appears dimmed. (Range =
1...31)

2 | Controller Month: The new month value to be set in the system. This value is set in the system when the
Sync button is pressed. The current month value is displayed next to the input field and appears dimmed.
(Range=1...12)

3 | Controller Year: The new year value to be set in the system. This value is set in the system when the Sync
button is pressed. The current year value is displayed next to the input field and appears dimmed.
(Range =1...4095)

4 | Controller Hours: The new hours value to be set in the system. This value is set in the system when the
Sync button is pressed. The current hours value is displayed next to the input field and appears dimmed.
(Range=0...23)

5 | Controller Minutes: The new minutes value to be set in the system. This value is set in the system when
the Sync button is pressed. The current minutes value is displayed beside input field and appears dimmed.
(Range =0...59)

6 | Controller Seconds: The new seconds value to be set in the system. This value is set in the system when
the Sync button is pressed. The current Seconds value is displayed next to the input field and appears
dimmed. (Range =0...59)
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Gauge Off Time

This display lets you configure gauge off time. Gauge off time (GOT) is used
to offset the calculation of totals for a day. The INSTRUCT SRP consists a
number of data accumulators, GOT allows you to set the time of day when the
data buffer is totaled.

It also displays the current GOT hour and minute set in the INSTRUCT SRP
system in the display fields present beside the configuration fields.

Figure 208 - General Configuration Display 3: Gauge Off Time Configuration

General Configuration 3
Gauge Off Time Configuration
GOT Hour 0 0 Hour
GOT Minute : 0 0 Minute
Set
@ D00 @

Row | Description

1 | Gauge Off Time Hour: The hour of day at which the data buffer is totaled. This setting determines when
to do the calculation cutoff for the data accumulators.

2 | Gauge Off Time Minute: The minute of hour at which the data buffer is totaled. This setting determines
when to do the calculation cutoff for the data accumulators.

3 | Set: Once the new Gauge Off Time hour and minute values are configured and Set button is pressed, the
newly configured values are written in the INSTRUCT SRP.
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Life Counter Configuration

This display lets you set the initial value to start counting from (if a nonzero
value is needed). Enter an initial value or the value where the life counter starts
counting from for each parameter shown.

Press the Reset button to reset the parameter values that have been collected
since commissioning (or previous reset).

Figure 209 - General Configuration Display 4: Life Counter Configuration

General Configuration 3

Life Counter Configuration

Rod Life Start Value ( Strokes ) 0 Strokes p—
Rod Life Start Value ( Minutes ) 0 Minute

Pump Life Start Value ( Strokes ) 0 Strokes

Pump Life Start Value ( Minutes ) 0 Minute e
Belt Life Start Value ( Strokes ) 0 Strokes mm—
Belt Life Start Value ( Minutes ) 0 Minute

Liquid Production Start Value { STB ) 0 STB Reset
Qil Production Start Value ( STB ) 0 STB Reset

Water Production Start Value ( STB ) 0 STB Reset
Gas Production Start Value ( STB ) 0 STB Reset
@ L-2-2-1- $
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Hardware and Diagnostics

The Hardware and Diagnostics display has three pages. Access and progress
through the pages of a display by pressing the arrows at the bottom of the
display.

Controller Details

This display provides hardware and software details of the INSTRUCT SRP.
It also provides navigation to the Analog I/O Status and Digital I/O Status
faceplates. To select an I/O Status faceplate, use theup ( a )/down ( v )and
Enter ( « ) buttons.

Figure 210 - Controller Details

INSTRUCT SRP %]
Controller Details
Controller Version 8.219 3
Controller Modbus 1
1D VFD Modbus ID 1}
LAN 1 IP Address 192 .168 .000 .082 -— 1
LAN1 MAC Address 00:1B:EB:B3:CF:0A
LAN 2 IP Address 010 .084 .152 .210
LAN2 MAC Address 00:1B.EB63:CF:0B

RTU Modbus IP & ID

New IP & ID Current IP & 1D
<10.84.152.210>.1 <10.84.152.210>.1 Save — 2
| “Analog O Status ' A v ¢ |-—3
ﬁ L2213 @

Row | Description

1 | Controller Parameters: Current controller parameters that are stored in the INSTRUCT SRP.

2 | RTU Modbus IP & ID: Used to change or update the IP or ID address of your PanelView terminal to enable
communication with the controller after the IP or ID have been changed in the controller through the web
server.

3 | Analog/Digital I/0 Status: Use the up/down arrow and enter button to make your selection.
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The AnalogI/O Status faceplate shows the status of all analog inputs (in V)
and outputs (in mA/V).

The Digital I/O Status faceplate shows the status of all digital inputs and
outputs. The values for the digital I/Os can be 1 for high or 0 for low.

Figure 211 - Analog and Digital 1/0 Status

Analog I/0 Status X | Digital /O Status X |
Analog Input Value Unit Digital Input Value
Al (Load) 158 Vv DI {Mator On/Off) 0
A2 0.00 v D12 (HOA) o
Al3 (Position) 4.10 v D13 (AC Power) 1
Ald 0.00 v D14 {AUX) o
AlS 0.00 v D15 (AUX) o
AlLS 000 WV DI6 {Crank) 0
AT 000 Vv DI7 ]
i 000 vV DI8 0
Analeg Output Value Unit D13 (RPM) 0
A0 (VFD Speed Reference) 404 mANV Digital Output Value
ADZ 404 mAN DO (Motor On/Off) ]
D02 {Latched) 1]
DO3 [Unlatched) 1
DO (Start Aler) 0
Dos 0
D06 0
Doz 0
Do-8 o

INSTRUCT SRP Diagnostics

This display shows information that is related to hardware and software
diagnostics such as board temperature, supply voltage, and Modbus TCP client
connection.

Figure 212 - INSTRUCT SRP Diagnostics

INSTRUCT SRP ﬂ
Diagnostic
Hardware
Board Temperature 380C
Supply Voltage 1145 v
Software
Modbus TCP Client Connection 1
ﬁ oe0 ﬂ

Row | Description

1 | Board Temperature: The temperature of the controller board.

2 | Supply Voltage: The currently supplied voltage to the controller.

3 | Modbus TCP Client Connection: The number of TCP client users that are connected to the controller.
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INSTRUCT Shutdown

This display allows you to shut down the Panel View HMI display application
(.MER) by pressing the Shut Down button.

Figure 213 - INSTRUCT SRP Shutdown

INSTRUCT SRP @

@ L-21-1- @

IMPORTANT  If the Shut Down button is pressed, or selected, this action halts the
INSTRUCT SRP application on the PanelView terminal2\31 However, the
INSTRUCT SRP application, on the QRATE iXC2 High Performance Edge
Controller, will continue to =8==8run without interruption.
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Gas Flow Alarm Configuration

IMPORTANT  ISAGRAF® must be running to enable this application.

Use the Gas Flow Configuration displays to configure alarm setpoints. Press
the number field that you would like to configure. Enter a new value in the

popup keypad and press the Enter () button to set the value.

Figure 214 - Gas Flow Configuration Display 1/2: Alarm Configuration

Flow Alarm Configuration m Flow Alarm Configuration m
Alarm Configuration Alarm Configuration

Static Pressure Low Set Point 4000.00 Water Cut Low Set Point 20.00
Static Pressure High Set Point 16000.00 Water Cut High Set Point 80.00
Temperature Low Set Point -80.00 Flow Rate Low Set Point 2000000
Temperature High Set Point 280.00 Flow Rate High Set Point 8000000
Differential Pressure Low Set Point 200.00 Static Pressure Deadband 100.00
Differential Pressure High Set Point 00.00 Temperature Deadband 3.00
Density Low Set Point 40.00 Differential Pressure Deadband 5.00
Density High Set Point 160.00 Density Deadband 1.00
Water Cut Deadband 0.50

ISAGRAF must be enabled from the wabserver I e

<= - = | <= = =5
Display 1 Display 2

Row | Description

Display 1

1/2 | Static Pressure Low/High Set Point: If the detected low/high static pressure is outside the values set
here (plus the deadband set on Display 2), an alarm is raised.

3/4 | Temperature Low/High Set Point: If the detected low/high temperature is outside the values set here
(plus the deadband set on Display 2), an alarm is raised.

5/6 | Differential Pressure Low/High Set Point: If the detected low/high differential pressure is outside the
values set here (plus the deadband set on Display 2), an alarm is raised.

7/8 | Density Low/High Set Point: If the detected low/high density is outside the values set here (plus the
deadband set on Display 2), an alarm is raised.

Display 2

1/2 | Water Cut Low/High Set Point: I the detected low/high water cut is outside the values (and deadband)
set here, an alarm is raised.

3/4 | Flow Rate Low/High Set Point: If the detected low/high flow rate is outside the values (and deadband)
set here, an alarm is raised.

5... | Static Pressure, Temperature. Differential Pressure, Density, Water Cut, and Flow Rate
10 | Deadband: These percentages are used to calculate and compare the setpoint to the current value. If the
values fall outside the setpoint plus the deadband, the controller decides whether to raise an alarm.
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past alarms and events that your INSTRUCT SRP has encountered. Access
and progress through the pages of a display by pressing the arrows at the
bottom of the display.

: Alarm D|sp|ay The Alarm Configuration display has three pages that provide information of

Alarm and Event Summary

This display shows the Alarms and Events that have occurred in INSTRUCT
SRP.

Active alarms are displayed as black text with a red blinking background, active
events are displayed as black text with a blinking blue background. Inactive

alarms are displayed as black text with a solid gray background.

The row up/down and page up/down buttons are provided to navigate the list.
The Reset button is used to reset all active alarms.

For details on alarm definitions, see Alarm Configuration on page 173.

Figure 215 - Alarm and Event Summary

r\ O Tuesday, September 27, 2016 11:58:20 AM
=] | .l’ f ! | User : DEFAULT 0

Alarm and Event Summary

11:51:14 AM  Hall-Effect RPM Sensor Alarm
11:46:44 AM  Hall-Effect RPM Sensor Alarm
11:42:13 AM  Hall-Effect RPM Sensor Alarm
11:37:43 AM Hall-Effect RPM Sensor Alarm
11:33:14 AM  Hall-Effect RPM Sensor Alarm
11:28:43 AM  Hall-Effect RPM Sensor Alarm

Low PIP Waming
 Negative Fluid Level Calculation Warming
- Fluid Load Calculation Error' Waming

1 2l la] v || |- ]3*3
=

Row | Description

1 | Page Up/Down Buttons: Press to scroll up and down a page.

2 | Row Up/Down Buttons: Press to scroll up and down a row.

3 Reset Button: Used to reset all active alarms.
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Alarm History

This display shows the history of all alarms that have occurred in INSTRUCT
SRP.

It shows the Trigger, Value, Quantity, Accumulated Time of Alarm, Current
active/inactive status, and Alarm Message. The row up/down and page up/
down buttons are provided to navigate the list.

For details on alarm definitions, see Alarm Configuration on page 173.

Figure 216 - Alarm History

y’\ O 75, Tuesday, September 27, 2016 12:02:23 PM
I | .( & ! I User : DEFAULT 0

Alarm History

um Li Alarm

Minimum Load Violation Alarm

1 1 S
Alarm 1 1 01:01:43 * Critical Load Alarm
Alarm 1 0 00:00:00 Maximum Met Torque Alam
Alarm 1 0 00:00:00 Critical Net Torque Alarm
Alarm 1 1] 00:00:00 MalFunction Set-Point Alarm
Alarm 1 0 00:00:00 Dry Well Condition Alarm
Alarm 1 0 00:00:00 Position Indicator Ermor
Alarm 1 0 00:00:00 Mator Status Feedback Error
Alarm 1 0 00:00:00 Expected SPM Error
Alarm 1 0 00:00:00 VFD Communication Error
Alarm 1 1 00:43:24 * DI4 AUX Fault Alarm
Alarm 1 1 00:43:22 * DI5 AUX Fault Alarm
Alarm 1 0 00:00:00 Tubing Head Pressure Hi Hi Alarm
1 > = A v ¥ 1
<= 060 4 =
2

Row | Description

1 | Page Up/Down Buttons: Press to scroll up and down a page.

2 | Row Up/Down Buttons: Press to scroll up and down a row.
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Event History

This display shows the history of all events that have occurred in INSTRUCT
SRP.

It shows the trigger, value, quantity, accumulated time of event, current active/
inactive status, and event message. The row up/down and page up/down
buttons are provided to navigate the list.

Figure 217 - Event History

’/\ O [ Tuesday, September 27, 2016 12.:04:.07 PM
I | -ff ! I User : DEFAULT 0

Event History

1 0
B 1] Variable Speed Pumpfillage Mode Selected
7 0 Wariable Speed Manual Mode Selected
Event g 1 01:26:01 * ‘arable Speed Pump Off Mode Selected
Event 9 1] 00:00:00 Fixed Speed Timer Mode Selected
Event 1 1] 00:00:00 Fixed Speed Pump Off Mode Selacted
Event 1 0 00:00:00 Cleared All Alarms
Event 1 0 00:00:00 RTU Powered ON
Event 1 0 00:00:00 Board Time Changed
Event 1 0 00:00:00 Cumulative Run/Rest Time are reset
Event 1 0 00:00:00 Cumulative Stroke Count is reset
Event 1 0 00:00:00 All Accumulation buffer are reset
Event 1 1 01:03:26 * Fluid Load Calculation Error' Waming
Event 1 1 01:03:26 * Negative Fluid Level Calculation Waming

1 —p 2 A v F -

<= ooq =
2

Row | Description

1 | Page Up/Down Buttons: Press to scroll up and down a page.

2 | Row Up/Down Buttons: Press to scroll up and down a row.

Sensia Publication LCS-ENG-M0025 - September 2022 193



Chapter4  Using the INSTRUCT SRP Local HMI

| Trend Display
[ast

194

The Trend display has two pages. Access and progress through the pages of a
display by pressing the arrows at the bottom of the display.

Pumping System Analysis

This display provides navigation links to the saved cards. These displays
contain graphs for INSTRUCT SRP analysis, saved POS cards, and

troubleshooting cards for various well fault conditions.

The cards of a particular type are selected from the menu by pressing the
up ( a )/down( v )andEnter( « )buttons. Once the card is selected, it is
highlighted with a white background. Press the View button to access this

information.

Figure 218 - Trend Display 1: Pumping System Analysis

O 5 Wednesday, August 08, 2018 3:25:13 P
m J) aged HI User: DEFAULT e

Pumping System Analysis

Surface Card

Surface and Downhole Card A
Surface Load wis Time

Surface Position w/s Time

Dawnhole Load ws Time o

Dawnhole Position w's Time
Fump Off Setpoint Card
Startup Card

Fump Off Card v
Shutdown Card

<« 0 =

Row | Description

1 | Surface Card (Figure 219 on page 195): This card processes the incoming load and position data from
load and position sensors, respectively. It is the plot of load against position for one full pump cycle
(upstroke and downstroke). The Surface Card display shows the pump-off setpoint, the peak loads, and the
minimum loads for the surface card.

2 | Surface and Downhole Card (Figure 220 on page 195): An example of current data that is obtained
from the surface and downhole cards is displayed in these cards.

3 | Surface Load - Time Card (Figure 221 on page 196): The plot of collected load cell data for one
stroke cycle.

4 | Surface Position - Time Card (Figure 222 on page 196): The plot of position signal for one
stroke cycle.

5 | Downhole Load - Time Card (Figure 223 on page 197): The plot of the calculated downhole load for
one stroke cycle. Downhole load conditions can be monitored via this plot.

6 | Downhole Position - Time Card (Figure 224 on page 197): The plot of the calculated downhole
position for one stroke cycle. Downhole position conditions can be monitored via this plot.
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IMPORTANT  The cards are navigated within the menu by pressing the
up( a )/down( v )andEnter( ¢ )buttons.

The analysis cards that are available for selection include:

o Surface Card

Figure 219 - Surface Card

Surface Card Card 1 ry v + ﬂ
Date: 8 - Aug - 2018 Pumping Speed 3.46 5P Maximum Load
Time: 10 : 31 : 57 Pump Diameter 200inch Actual Load 3249380 1bs
Pumping Unit Stroke Length 192 inch Minimum Load
Ri- 0912 -427 - 192 Rod Load Rating 76.10 % Actual Load 17863.80 |hs

Pump Off Setting
Load 24500 bs Position 126inch

33226
32000

30000
22000
26000

24000 1 -~ -

Load (lbs)

22000 4 - - -

20000 4 - - -

12000

S U] 20 0 &0 20 100 120 1490 160 180 20 212
Position {inchy

\

¢ Surface and Downhole Card

Figure 220 - Surface and Downhole Card

Surface and Downhole Card Card 1 A v + i ]
Pumping Unit Parameters Date : 8 - Aug - 2018
Rh- 0912 - 427 - 192 Time : 10: 31 57
Parameters ﬂ
3236 Pumping Speed 000 SPM
é — Pump Fillage 0.00 %
= : Pump Fillage Setpoint 50.00 %
g coo
E 25000 4 000 Y
'% 20000 § - - -
17133
-0 0 20 40 50 &0 100 120 140 160 180 200 212
Surface Position (inch)
14396
2 10000
=
s
g 5000
0

& 0 0 40 60 a0 100 120 140 160 180 00 2z
Dowrhole Position (inch)
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o Surface Load - Time Card

Figure 221 - Surface Load - Time Card
HE| B o at| By W E Y

Surface Load %Time

Date : 25- Oct - 2018
Time: 10:04:20 IRETEeD

o Surface Position - Time Card

Figure 222 - Surface Position - Time Card
HED EHe R B Y

Surface Position - Time

Date : 8 - Auy - 2018
Time : 10: 31 : 57

The actions are selected from the menu by pressing the up (T‘) /down (L)
and Enter ( ;I) buttons. Then, hit the Refresh button.
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e Downhole Load - Time Card

Figure 223 - Downhole Load - Time Card
Downhole Load - Time A

v +

Date : 8 - Aug - 2018
Time: 10:31 &7 Refragh

e Downbhole Position - Time Card

Figure 224 - Downhole Position - Time Card

Downhole Position - Time

Date : 8 - Aug - 2018
Time : 10 : 31 57
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POS Card

This display shows one of the last 10 cards (based on your selection in Pumping
System Analysis on page 194) that are saved when the pump off setpoint has
been changed through Set & Save POS Card from Pump off Setting display.

These saved cards are used for future adjustments of the pump-off setpoint on
the surface card.

Figure 225 - Pump Off Setpoint Card

POS Card No Card ﬂ

Date: 8 - Aug - 2018 Pumping Speed 3 4BSPM Maximum Load

Time: 10: 31 : &7 Pump Diameter 2 00inch  Actual Load 324593 80 Ihs
Pumping Unit Stroke Length 192inch Minimum Load
RM- 0912 -427-192 Rod Load Rating 76.10% Actual Load 17863.80Ibs

Pump Off Setting
Load 24500 Ibs  Position 12Binch

33226
32000

20000 1 -

29000 § -

26000 § -

Load (lbs)

240001 -
22000 § -

20000 4 - - -~

13000

a0 100 120 140 160 160 00 212
Position (inch)

Startup Card

This display shows one of the last 25 cards (based on your selection in Pumping
System Analysis on page 194) that are collected during the Start State period
for each cycle. These cards are applicable to all modes.

Press the Parameters button to open up a faceplate that displays load pump-off set
point, measured RPS, MPRL, position pump off set point, PPRL, pump fillage,
pump fillage set point, pumping speed, RPM from hall effect, structural loading,
and VFD commanded frequency depending on the operation mode selected.

Figure 226 - Startup Card

Startup Card Card 1 A v + iiks ]
Pumping Unit Parameters Date : 8 - Aug - 2018
RM- 0912 -427 - 192 Time : 10: 31 : 87

33226

30000
25000 § -

20000 4 - - -5

Surface Load (bs)

17133
-10 E 120 140 160 180 00 212
Surface Position (inch)

1439

o000 f--

so00 -t

Downhole Load (bs)

) 20 40 ] &0 100 120 1dn 160 180 200 22
Downhole Position (inch)

I
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Pump Off Card

This display shows one of the last 50 cards (based on your selection in Pumping
System Analysis on page 194) that are saved for each cycle when a pump-off
condition is detected and the well is shutdown. These cards are applicable only

to Fixed Speed Pump Off mode.

Press the Parameters button to open a faceplate that shows the tubing head
pressure/temperature, casing head pressure/temperature, flow line pressure/
temperature, load and position pump off setpoint, measured RPS, MPRL,
PPRL, pump fillage, pump fillage setpoint, pumping speed, RPM from Hall
effect, structural loading, and VFD commanded frequency. The parameters
that are shown depends on the selected operation mode.

Figure 227 - Pump Off Card

Pump OFF Card Mo Card ﬂ
Pumping Unit Eopmsien Date : 8 - Aug - 2018

Rii- 0912 - 427 - 1592 Time: 10:31:57
33226

o

=, 30000

=

fug

% 25000 4 - -+ -

Rl B

a

17133
-0 20 40 50 &0 100 120 140 160 180 00 21z
Surface Position {inch)

14236

10000

soo0

Downhaole Load (lhs)

=

& 0 20 40 60 20 100 120 140 160 180 00 212
Downhole Position (inch)

Sensia Publication LCS-ENG-M0025 - September 2022 199



Chapter 4

Using the INSTRUCT SRP Local HMI

200

Shutdown Card

This display shows one of the last 10 cards (based on your selection in Pumping
System Analysis on page 194) that are recorded during shutdown when a
detected alarm or fault causes the shutdown.

Press the Parameters button to open a faceplate that shows load pump-off
setpoint, measured RPS, MPRL, position pump off setpoint, PPRL, pump
fillage, pump fillage setpoint, pumping speed, RPM from Hall effect, structural
loading, and VFD commanded frequency. The parameters that are shown
depends on the selected operation mode.

Figure 228 - Shutdown Card

Shutdown Card Mo Card ﬂ
Pumping Unit Parameters Date : g - Aug - 2016
Ri- 0912 - 427 _ 192 Time : 10 31 &7
33226 -
ey ]
= 30000 :
o i
2 H
S aso0d- -
a 3
s oaood -
ol i
w0 20 0 &0

17133
- 20 100 120 140 10 180 20 212
Surface Position (inch)

14396

10000

&aon

Downhale Load (bs)

4 0 20 40 &0 a0 100 120 140 160 180 200 242
Downhale Position (inch)

Select Trend

This display lets you navigate to faceplates that show the current value and
trends over the past 24 hours for the following:

Trend Page

Pump Fillage
Figure 230 on page 201

Pressure

Motor RPM from Hall Effect
Figure 231 on page 202

VFD Commanded Frequency

SPM

Figure 232 on page 202
Yesterday's Run Time
Yesterday's PPRL and MPRL

Figure 233 on page 202
Yesterday's Average SPM
Temperature

Figure 234 on page 203
RPS

Pump Intake Pressure
Figure 235 on page 203

Fluid Level

VFD Current Output Figure 236 on page 203
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The trends are selected from the list in Figure 229 by pressing the up ( & )/

down (v )and Enter ( « ) buttons.

On cach trend faceplate, the trend values can be scrolled usinghome ( = ),

end ( ), moveleft ( <« ), move right (

), and pause (I ) buttons. The

Next Pen button is used to change the trend minimum and maximum values.
This button is used only when multiple pens are configured in the trend.

Figure 229 - Trend Display 2: Select Trend

Egnii=ER I R =
R | Thursday, October 25, 2018 10:09:14 AM
] 4
m tageh User: DEFALLT 0
[ Select Trend
Pump Fillage
Pressure A
Maotor RPW Fram Hall Effect
YFD Commanded Frequency
SPM o
Yesterday's Run Time
Yesterday's PPRL And MPRL
Yesterday's AVG SPM
Temperature v
RFS
ﬁ oo ﬁ
Figure 230 - Pump Fillage and Pressure Trend
N ERET R EDEHG oS
Pump Fillage ﬂ Pressure ﬂ
1DDD Wednesday, August 08, 2018 6000 Tuesday, August 07, 2016 - Wednesday, August 08, 2015
Pump Fillage Tubing Head
Pressure
80.00 000 - % 4800 250,00 - psig
Casing Head
Pressure
60.00 3600 2500 < psig
Flow Line Pressure
40.00 2400
4000 <= psig
20.00 1200
0.00 0.00
F2737 PM 33937 351:37 40337 41537 42737 PM 42855 PMa16:55 Z04:55 65255 :40:55 4:26:55 P
] 1 > ™ 1 -« ] ™ Next Pen
[
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Figure 231 - Motor RPM from Hall Effect and VFD Commanded Frequency Trend
Motor RPM From Hall Effect 3 % VFD Commanded Frequency ﬂ
pond Wednesday, Sugust 08, 2018 120.0 Friday, August 10, 2018
Mator RPM VFD Commanded
Frequency
1600 000 <= RPM 96.00 5000 <@ Hz
1200 72.00
rd
800.0 48.00 |J—l |J—|L ,j—l |J—| ﬂ |J—l ﬂ |J—l |J—|
2 YN YN Y Y YN
400.0 24,00
DIDDTBSWTPMYEI?‘W 78917 B1A7 82317 83517 PM 00
10:18:32 AM 11:18:32 AW
- « ] > > 2 a I . -
Figure 232 - SPM and Yesterday's Run Time Percentage Trend
SPM m Yesterday's Run Time % B
TEET Wednesday, August 08, 2018 JEE Wednesday, August 08, 2018
SP Yesterday's Run Time
%
12.80 000 < spm 80.00 o 7500 @ %
9.60 60.00
6.40 40.00
3.20 20.00
00 0.00
T3T32PM T 43:32 20132 1332 82532 &3T32PM T:30:44 PM 750044 S0z44 d1444 2644 0:30:44 PM
i -« 1] > > L] < ] ] > >

Figure 233 - Yesterday's PPRL/MPRL and Yesterday’s Average SPM Trend

EREEEF EEIEIET- EARERIEE EUEE R~
Yesterday's PPRL And MPRL B Yesterday's AVG SPM B
Wednesday, August 08, 2018 Wiednesday, August 08, 2018

50000 16.00

Yesterday's PFRL Yesterday's AVG
SPM

40000 32532 - Ibs 12.80 356 < spm
Yesterday's MPRL

30000 17671 - s 9.60

20000 6.40

10000 3.20 4

0.00 0.00
T.41:50 PMT:53:50 &05:50 &17s0 5:29:50 E:41:50 PM 75513 PMB0T13 1913 83113 4313 &5513PM
I « I I » » Next Pen 14 b I I > »
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Figure 234 - Temperature and RPS Trend

AFEIEEIEY EXIET B HEEHe e BE
Temperature s B RPS B
200.0 Tuesday, August 07, 2018 - Wednesday, August 08, 2018 500.0 Wednesday, August 08, 2013
Tubing Head RPS
Temperature
160.0 10000 - eF 400.0 000 -= RPS
Casing Head
Temperature
1200 10000 @ oF 300.0
- Flow Line
80.00 Ternperature 200.0
000 <« oF
40.00 100.0
0.00 0.00
812223 PM 2:00:23 546823 11:36:23 424:23 F1223PM B17.58 PM 8:29:58 8.41.58 85358 90558 91758 Py
o L | I I > » Next Pen L] - I I » >
Figure 235 - Pump Intake Pressure and Fluid Level Trend
EHD EHS oo | BE Y ED e eeg@o ar| By BE Y
Pump Intake Pressure B Fluid Level m
1000 Wiednesday, August 05, 20138 25000 Wednesday, August 08, 2018
Pump Intake Fluid Lewvel
Pressure
800.0 000 <= psi 20000 000 -m ft
600.0 15000
400.0 10000
2000 5000
0.00 0.00
81943 PME:31:43 4343 85543 907:43 919:43 PM 8:20:42 PM 8:32:42 8:44:42 8:56:42 20842 820042 PM
L] -« ] » > L] -« 1 > >
N L I
Figure 236 - VFD Output Trend
EHDEG e@ot a5 %E Y
VFD Current Output m
Wednesday, Sugust 08, 2018
250.0
Current Output
2000 000 <= Amp
1500
100.0
50.00
0.00
821:28 PM&E33:29 4529 857:28 028 921:29 PM
™ « ] » »
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0 Help Display
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The Help display has eight pages. Access and progress through the pages of a
display by pressing the arrows at the bottom of the display.

Screen Navigation

This display describes all screen navigation symbols that are used in the

INSTRUCT SRP application.
Figure 237 - Help Display 2: Screen Navigation

y\ e M Tuesday, September 27, 2016 3:59:02 PM
) JJ =Y Current User: DEFAULT e

Screen Navigation

{l\ Operator 0 Help 00 Scroll Indicator
L ]
4 J’ Maintenance B Close

SO\ Alarm €@ Scroll Left

loged

d Trend B | Scroll Right

‘ QOOCO000 *

Maintenance/Configuration and Security

This display describes all maintenance/configuration and security symbols that

are used in the INSTRUCT SRP application.

Figure 238 - Help Display 3: Maintenance/Configuration and Security

y\ e M Tuesday, September 27, 2016 4:00:21 PM
) JJ =Y Current User: DEFAULT e

Maintenance / Configuration Security
H
&E Hardware Status =0 Login
A Scroll Up = Logout
| 15

¥ | Scroll Down W Security Config

+ Select

‘ CO000000 *
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Alarms and Trend

This display describes all alarms and trend symbols that are used in the
INSTRUCT SRP application.

Figure 239 - Help Display 4: Alarms and Trends
Tuesday, September 27, 2016 4.01:26 PM e

ﬁ JJ .'.,_ it PI Current User: DEFAULT

Alarms Trend

Mo Alarm L) Scroll Left
g

‘ Alarm Exists > Scroll Right
/ Alarm Acknowledge I Home

% a Alarm Reset » End

n Pause

ﬁ CO000000 *

Troubleshooting Cards

These displays are sets of typical downhole cards that are used as a guide to
define any deviation from the expected performance of the pump.

You must record as much information as possible to troubleshoot the well.

This information includes mechanical state of the well, production data, and
the most recent dynamometer cards.
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Figure 240 - Help Displays 5...8: Troubleshooting Cards

) A ) Tuesday, September 27, 2016 4:02:18 PM Ol A i Tuesday, September 27, 2016 4:39:23 PM
Irﬂ; 'f: ‘ !1 Current User: DEFAULT e ID; J): ‘ !] Current User: DEFAULT 0

Typical Troubleshooting Cards [1/4] Typical Troubleshooting Cards [2/4]
( [ ) e —
| #:
| / / L [
L _J { -
Full Fillage - Anchored Tubing Full Fillage - Unanchored Tubing Sewvere Fluid Pound - Anchored Tubing Severe Fluid Pound - Unanchored Tubing
f |
f r / [
o el ot
Slight Fluid Pound - Anchored Tubing Slight Fluid Pound - Unanchored Tubing Pump Completely Empty - Anchored Tubing Tubing Anchor Malfunction
ﬁ 00000000 » ‘ 00000000 *
O rry Tuesday, September 27, 2016 4:40:12 PM ) & i Tuesday, September 27, 2016 4:41:02 PM
m If: A B Current User: DEFAULT 9 Ir:l ; J}: ‘ m Current User: DEFAULT e
Typical Troubleshooting Cards [3/4] Typical Troubleshooting Cards [4/4]
) —
I _—
\. o //
Travelling Valve or Plunger Leaking Standing Valve Leaking Gas Locked Pump Gas Interference
— — _—___/". e R ,-—-.I
[ [ ) r\_ |
Pump Fillage - Pump Hitting Down Pump Fillage - Pump Hitting Up Bent or Sticking Barrel Woarn or Split Barrel
‘ COO00000 * ‘ COO00000 ‘
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Startup Checklist

Operation

Operation of the INSTRUCT SRP* controller involves several processes that
are described in the following sections. Main activities of operation include:

Operation Page
Startup Checklist 207
Configure Digital I/0 208
User Administration 211
Quick Start 213
Configure the Rod Pump 256
Change the Operation Mode 256
Configure VFD Parameters 268
Configure Load Cell 270
Configure Pump 271
Configure Alarm 272
Start and Stop the Motor 278
(alibrate the Inclinometer 279
View Fluid Level Properties 281
Configure Fluid Level Properties 282
View the Surface and Downhole Card 286
View Alarm Status and Clear Alarm 287
View Well Statistics 287
Configure the RTU Modbus IP and ID 288
Upgrade the INSTRUCT SRP Suite Firmware on Web Server | 289
Operate the Valve Check 294
Integrate Powerflex 753/755 298

1. Confirm that all inputs are securely connected to the correct terminals.

2. Verify that the supplied power voltage to the INSTRUCT SRP is

correct.

3. Verify that the INSTRUCT SRP breaker is switched to the ON

position.

4. The Operator display is the first display to appear.
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COnfigure D|g|ta| |/0 This section describes the steps to configure the optional I/O wiring of D14
and DI5. See Connect Wiring on page 20 for all required wiring.

Configure DI4/DI15 Aux Fault Alarm

1. Press the Configuration tab ().

2. DPress the Alarm Configuration button.

Eya) m [ October 05, 2017 11:15.06 AM ’
m .J’ i | | User: DEFAULT 0
Configuration
Well Configuration Gas Flow Alarm Configuration

Pump Configuration

Sensor Configuration Hardware & Diagnostics
Fixed Speed Configuration
VFD Configuration %g

Alarm Configuration

General Configuration

Quick Start
<= = =)
3. Press therightarrow (g ) two times to get to DI Aux Fault display.
4. Press the Action checkbox to enable (checked) or disable (cleared) the

alarms.
Alarm Configuration a
Alarm : DI4 Aux Fault Active
Action
v Shutdown A v + Settings
Alarm : DI5 Aux Fault Active
Action
v Shutdown A i ¢ Settings
Alarm : Loss Of Crank Arm Sensor Signal
Action
v Shutdown A v +
ﬁ GOe0s ﬂ

Use theup (2 )/down ( v ) arrow buttons to select the alarm action.

Press the Enter ( ¢ ) button to set the alarm action.
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5. Press the Settings button to configure DI4 or DI5 Aux Fault.

Action
v

Action

Action

<=

Alarm Configuration
Alarm : DI4 Aux Fault Active

Shutdown A v

Alarm : DI5 Aux Fault Active

Shutdown A v

Alarm : Loss Of Crank Arm Sensor Signal

Shutdown A v

Q0000

X

Settings

Settings

=

6. Usetheup( a )/down( v )arrow buttons to set the Aux Fault alarm

to High or Low. Press the text field to change the name of the alarm with

the popup keyboard. Press the Enter (

&3

Alarm Configuration

DI 4 Auxiliary Fault Configuration

Di4 Aux Fault Active

LOW A v

DI 5 Auxiliary Fault Configuration

|DL5 Aux Fault Active Low

Alarm Configuration

) button to save the name.

&3

7. Press the Close button ( i ) to return to the Alarm Configuration

display.
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Configure Motor Alert Delay Time

1. Press the Configuration tab ().

2. DPress the General Configuration button.

ERGlEREE = = 'S
Wadnesday, October 24, 2018 3:41:33 PM e

=Sl
u; & gh fdl User: DEFAULT

Configuration

Well Configuration Gas Flow Alarm Configuration

Pump Configuration
Sensor Configuration Hardware & Diagnostics

Fixed Speed Configuration

VFD Configuration

Alarm Configuration

General Configuration

Quick Start
<= o2 =p
3. Set the Motor Alert Delay Time by pressing the number field.
General Configuration ﬂ
RTU Power ON State :
A v @

Auto Start

Motor Alert Delay Time econd

Unable to Run Detection Time 60 Second
Unable to Stop Detection Time 120 Second
ﬁ o000 ﬁn
X

4. Enter a new value in the popup keypad. Press the Enter () button to

set the value and return to the General Configuration display.

If this value is set to 0, the INSTRUCT SRP does not go through the Motor
Alert state.

IMPORTANT
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User Administration

The INSTRUCT SRP loads and is operational without logging in. On load,
the initial user account is Default. The HMI has seven user roles that can be
used.

IMPORTANT  For security reasons, we recommend that you change the default passwords.

Table 8 - User Roles

User Role Default Password
Default (notloggedin) | —
Operator operator
Supervisor supervisor
Maintenance maintenance
Engineer engineer
Administrator administrator
Admin admin
Change Password

The HMI application has default user account information, however, it is
possible to change the password for a specific user role. To update the
password, follow these steps.

IMPORTANT  If you forget passwords, you have to disable passwords through Modbus or a
factory reset of your INSTRUCT SRP.

1. Press the Configuration tab ().

2. Presstherightarrow (g ) to access the User Control display.

IMPORTANT  The Default user is not allowed to change password. User account types are
fixed and are not user-configurable.

Sensia Publication LCS-ENG-M0025 - September 2022 21



Chapter 5

Operation

212

3. Press the Change Password button ( };_\3 ). A Change Password dialog

box appears.
ANER

Step 1) Log In As Desired User

Py | duly 25,2017 121526 PM
/ | User: DEFAULT

Change Password

Current User : =
DEFAULT =
Step 2 ) Change Password
Current User : =1
DEFAULT 7o
&= 0

(7]

&Y

=

4. Press Old Password to enter the current password on the popup

keyboard. Press Enter ().

5. Press New Password to enter the new password on the popup keyboard.

Press Enter ().

Change User Password
|a\|i|||ir|
Change
- Password
0ld Password [Enter)
IF2] |
New Password |
[F3]
. Cancel
Confirm [Esc]
Password |
[F4)
Result: |

6. Press Confirm Password to enter the new password on the popup

keyboard again. Press Enter ().

7. Press the Change Password button to set the new password. The
password change status shows in the Result field at the bottom of the

dialog box.
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Quick Start Quick Start configuration contains all required configurations and settings to
commission your INSTRUCT SRP.

To navigate the Quick Start configuration displays:

o DPress the rightarrow ( gy ) to move to the next screen and the left

arrow ( <= ) to move to the previous screen.

Press the Help button ( ) for more information about the display

you arc on.

Press the Exit button ( [lg ) on any Quick Start display to return to the

default screen. Upon exiting, all changes you have made are saved to

your INSTRUCT SRP.

When you first start up your INSTRUCT SRP, the Operator display appears

as the default screen.

1.

2.

To access Quick Start, press the Configuration button.

y\ O /‘-I ) August 17,2017 8:03:05 AM
] f i | | Current User : DEFAULT a
=l =7
Current User : DEFAULT a?/ ‘—“f{'g
Well Overview

Overview Data
Pump Data
Current Card
VFD Status
Historical Data

Gas Flow Data

On Configuration display, press the Quick Start button.

N\ e /\ 7 October 05,2017 11:15:06 AM
=g f | | | User: DEFAULT @
Configuration
Well Configuration Gas Flow Alarm Configuration

Pump Configuration

Sensor Configuration Hardware & Diagnostics
Fixed Speed Configuration
VFD Configuration %E

Alarm Configuration

General Configuration

Quick Start
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User Control

Quick Start configuration starts with the User Control display. When your
INSTRUCT SRP initially loads, the Current User is set as Default.

Figure 241 - Quick Start: User Control

[

Change Password

- -
-~

Step 1) Log In As Desired User

Current User: ] _
DEFAULT =@ || Eﬁ

Step 2) Change Password

Current User —

— -3
DEFAULT P

Item | Description

1 Login Button (page 214)

2 Logout Button (page 215)

3 Change Password Button (page 215)

User Login

1. Press the Login button ( « ), to make the Login dialog box appear.

Login
User Name [ Login
[Ente]
Password | | Cancel
[F3] | [Esd]
Hesu]t:‘

2. Press the User Name button, a keyboard appears.

Type the user name and press Enter () on the keyboard.

TIP  User names are not case-sensitive.
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3. DPress the Password button, a keyboard appears.
Type the password and press Enter () on the keyboard.

TIP  Passwords are case-sensitive.

4. Press Login Button.

If the entered user name and password are correct, the user name is

displayed in the Current User field.

Current User.

Engineer
If the user name and password are incorrect, the message “User
authentication failed” appears in the dialog box.

TIP  You are allowed unlimited login attempts.
User Logout

To help prevent unauthorized access to the system, we recommend logging out
when you finish system configuration.

1. Press the Logout button (5] ).

2. The Current User field reverts to Default.

Current User.

DEFAULT

Change Password

1. Press the Change Password button ( ;‘.\_ ). A Change Password dialog

box appears.

Change User Password

|Ac| min

Change
Password

. Old Password '— [Enter)
2]

New Password

IF3]
1 Cancel j

Confirm [Es]

Password

IF4]

Result: !

For detailed instructions, see Change Password on page 211.

IMPORTANT  The Default user is not allowed to change password. User account types are
fixed and are not user-configurable.

2. Press theright arrow (g ) to continue.
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INSTRUCT SRP General Configuration

This display contains the current (active) time and date settings of the system.
This display lets you modify the time and date.

Figure 242 - Quick Start: Time and Date

General Configuration lbl

Set Time & Date Active Time & Date
Day: 6 6
Month: 10 10
‘Year: 20186 2016
Hours: 12, 12
Minutes: 22 27
Seconds: 59 5

Sync

<= =p

1. Pressafield in the Set Time and Date column and enter new value in the

popup keypad. Press Enter ( )

2. When all values have been set, press the Sync button. The new system
time and date are set. Once new Active Time and Date are synced, all Set

Day:
Month:
Year:
Hours:
Minutes:

Seconds:

Set Time & Date
6

10

2016

12

22

59

Time and Date fields become 0.

3. Press therightarrow (@ ) to continue.

Sync
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RTU Power On Screen

This display lets you set the default motor state when the INSTRUCT SRP
reboots, select the default screen, and configure the motor alert delay time and
unable to stop/run detection time. For definitions of parameters, see

Figure 202 on page 177.

Figure 243 - Quick Start: RTU Power On State and Default Screen

PanelView VNC Server =B %
HE EHe R BE Y
General Configuration ﬂ
RTU Power ON State :
A v +
Auto Start
Motor Alert Delay Time 1 Second
Unable to Run Detection Time 60 Second
Unable to Stop Detection Time 120 Second
s000
<= =p N

1. Select the RTU Power ON State from the menu with theup ( & )/

down ( v )and Enter ( « ) buttons.

RTU Power ON State :
Auto Start

A v +

Once selected, the text is highlighted with a white background.
2. DPress the field next to Motor Alert Delay Time.
A keypad appears.

3. Enter a number (range = 0...60) and press Enter () to set the

interval for which DO4 is enabled before starting the motor in any
mode.

Motor Alert Delay Time | 1 Second |

4, Press the fields next to Unable to Run Detection Time and Unable to
Stop Detection Time.

A keypad appears.
5. Enter a number (range = 60...900) and press Enter () to set the
delay time.
Unable to Run Detection Time 60 Second
Unable to Stop Detection Time 240 Second

6. Press the rightarrow () to continue.
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Gauge Off Time
The third General Configuration display lets you configure gauge off time
(GOT). Gauge off time (GOT) is used to offset the calculation of totals for a
day. The INSTRUCT SRP consists of a number of data accumulators, GOT
lets you set the time of day when the data buffer is totaled.
Figure 244 - Quick Start: Gauge Off Time Configuration
General Configuration [E.
Gauge Off Time Configuration
GOT Hour 0 5 Hour
GOT Minute: 0 0 Minute
Set
<= =)
1. Press the fields next to GOT Hour and GOT Minute.
A keypad appears.
GOT Hour 0 5 Hour
GOT Minute: 0 0 Minute
2. Enter a number (hour range = 0...23, minute range = 0...59) and press
Enter ()
3. Press the Set button make the new hour and minute of GOT active.
Set
4. Press the right arrow (g ) to continue.
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Position Sensor

Figure 245 - Quick Start: Position Sensor

Sensor Configuration [E.
Position Sensor
Sensor Type
¢
Hall Effect-Crank Arm 4 i
Hall Effect-Crank Arm Signal Low High v
Crank Arm Installation AtBottom «* OnTop
Rotation ccw cw v
Crank Arm Alarm Time 60 seconds
Crank Offset 0 degree
1. Choose the Sensor Type from the menu with theup ( 2 )/down ( v )
button.
2. Press the Enter ( « ) button to select the Sensor Type.
Once selected, the text is highlighted with a white background.
The parameters that are displayed change based on selection of Sensor
Type. For definitions of parameters and ranges, see Sensor
Configuration on page 151.
3. Press checkboxes to check and clear them and press fields to enter a value

on the popup keypad to configure as required for your system. Press

Enter () on the keypad to save value.

4. Press the rightarrow (g ) to continue.
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Load Sensor
The Load Sensor configuration display lets you configure load sensor settings.
For parameter definitions and ranges, see Figure 179 on page 155.
Figure 246 - Quick Start: Load Sensor
Sensor Configuration [E.
Load Sensor
Signal Range Min 000V
Signal Range Max 402V
Load Range Min 0lbs
Load Range Max 30000 Ibs
<@ =
1. DPress the fields to enter a value on the popup keypad to configure the
signal and load range for your system. Press Enter ( ) on the keypad
to save value.
2. DPress the rightarrow (@ ) to continue.
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Pump Equipment Configuration

On this display, you can search the local INSTRUCT SRP database for
common API unit dimensions or configure the pump equipment manually.
You can also set the number of tapers. For parameter options and definitions,

see Figure 164 on page 140.

Figure 247 - Quick Start: Pump Equipment Configuration

Pump Configuration E.
Pump Equipment Configuration
Pump Type :
A v ¢
Crank Balanced
Pump Model :
A v ¢
Conventional
Manufacturer :
A v ¢
Lufkin
Search Database Configure Manually
Number of Tapers B

1. Select the pump type, pump model, and manufacturer from the menus
with theup ( & )/down ( v )and Enter ( ¢ )buttons. The options
available in each menu depends on previous selections.

The selected option is highlighted with a white background.

2. After your selections have been made, you can click the Search Database

(page 222) or Configure Manually (page 223) buttons.

Search Database Configure Manually

3. Set the number of tapers by pressing the field to enter a value (range is
0...6) on the popup keypad. Press Enter () on the keypad to save the

value.

4. Press the rightarrow (g ) to continue.
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Search Database

This faceplate appears when the Search Database button is pressed on the
Pump Equipment Configuration display (Figure 247).

Figure 248 - Search Database

Pump Configuration a

Pump Equipment Configuration

Pump Type Crank Balanced
Pump Model Conventional
Manufacturer Lufkin
Pump Torque 640 (1000} in-Ibs
Pump Load 305 (X100} Ibs
Max Stroke Length 168 inch

Search

1. Enter the maximum allowable pump torque, pump load, and stroke
length by pressing the fields to enter a value on the popup keypad. Press
Enter () on the keypad to save values.

2. Press the Search button.

o Ifyour search is unsuccessful, click the Search Again button to return
to Figure 248. Reconfigure parameters as described in Step 1.

e Ifyour search is successful, press Continue.
Several default parameters and dimensions (R, K, C, P, A, and I) are
populated on the next faceplate. For parameter definitions, see
Figure 165 on page 141.

Pump Configuration X |
Pump Equipment Configuration
Pump Unit C-0912[0-427 - 192
Pump Torque 912 { X1000 Y in-lbs
Pump Load 427 (X100 ) in-lbs
Max Stroke Length 192 inch
Surface Stroke Length 192 inch
R Dimension 4963 inch
K Dimension 24325 inch
C Dimension 12063 inch
P Dimension 185.00 inch
A Dimension 211.00 inch
| Dimension 172.00 inch
H Dimension 274.00 inch
G Dimension 111.00 inch Set
Phase Angle 000 Deg
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Configure the parameters as needed for your well by pressing the fields
to enter a value on the popup keypad. Press Enter () on the keypad

to save values.

Press the Set button to save all configured values to the database in the
respective parameters. The configured pumping unit is also set as the
active pumping unit.

Set

Press the Close button ( 5 ) to return to the Pump Equipment

Configuration display (Figure 247 on page 221).

Configure Manually

This faceplate appears when the Configure Manually button is pressed on the
Pump Equipment Configuration display (Figure 247 on page 221).

Figure 249 - Configure Manually

Pump Equipment Configuration

Pump Unit C- 0640 D- 305 - 168
Pump Type Crank Balanced
Pump Model Conventional
Manufacturer Lufkin

Pump Torque
Pump Load

640 (%1000} in-lbs
305 (X100} in-ibs

Max Stroke Length 168 inch
Surface Stroke Length 168 inch
R Dimension 47 00 inch
K Dimension 192 88 inch
C Dimension 120.03 inch
P Dimension 14850 inch
A Dimension 210.00 inch
| Dimension 120,00 inch Set

Configure the parameters as needed for your well by pressing the fields
to enter a value on the popup keypad. Press Enter () on the keypad

to save values.

For parameter ranges and definitions, see Figure 167 on page 143.

IMPORTANT  Standard APl dimensions are specific to the pumping unit and can be found

in the pumping unit documentation.

2. Press the Set button to save all configured values to the database in the

respective parameters. The configured pumping unit is also set as the
active pumping unit.

A Dimension 210.00 inch
| Dimension 120.00 inch Set

Press the Close button ( & ) to return to the Pump Equipment

Configuration display (Figure 247 on page 221).
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Taper Configuration

Taper configuration is vital for downhole calculations from the surface card.
Incorrect information yields erroneous downhole calculations and decreases
overall accuracy of the INSTRUCT SRP. Each taper is configured on a

separate display. Navigated to each taper display with the left ( «m ) and
right (g ) arrow buttons.

IMPORTANT  The number of Taper Configuration displays that appear is dependent on the
number of tapers that are entered in Figure 247 on page 221.

Figure 250 - Quick Start: Taper Configuration

Pump Configuration E
Taper 1
Material Type
Steel Round SOy | [
Rod Diameter 1.00 inch
Rod Weight 2.90 Ibift
Total Rod Length 2575.00 ft
Young's Modulus 28.02 ksi
Well Deviation 0.00 degree
Damping Factor 001

1. Select the material type from the menus with theup ( a )/down ( v )
and Enter (¢ ) buttons.

The selected option is highlighted with a white background.

2. Configure the parameters as needed for your well by pressing the fields
to enter a value on the popup keypad. Press Enter () on the keypad
to save values. For parameter options and definitions, see Figure 174 on
page 150.

3. Press the right arrow ( gy ) to continue.
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Motor Configuration

The Motor Configuration display lets you configure parameters that assure
that the INSTRUCT SRP can detect a strokes per minute (SPM) error alarm.
This alarm comes from a mismatch between measured SPM and SPM from the
VFD-commanded frequency.

Figure 251 - Quick Start: Motor Configuration

Pump Configuration E.
Motor Configuration
Motor Sheave Size 12.00 inch
Mechanical Efficiency 95 %
Gear Box Sheave Size 47.00 inch
Gear Box Ratio 3012
Motor Nominal Speed 1180.00 RPM
Motor Nominal Frequency 60.00 Hz

1. Configure the parameters as needed for your well by pressing the fields
to enter a value on the popup keypad. Press Enter () on the keypad
to save values. For parameter ranges and definitions, see Figure 173 on

page 149.

2. Press the right arrow ( ggp ) to continue.
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Fluid Properties

The Fluid Properties display lets you configure parameters that are used for
calculating the estimated oil, water, and total flow rate. These parameters also
help achieve accurate well production data.

Figure 252 - Quick Start: Fluid Properties

Pump Configuration LE'
Fluid Properties
Qil Density 24 .00 “API
Specific Gravity of Gas 065
Specific Gravity of Water 115
Bottomhole Temperature 180.00 °F
Calculated Fluid Level
Fluid Level 4048 .00 ft
Water Cut 10.00 %
Gas Oil Ratio 300.00 STF/STB
Static Reservoir Pressure 50.00 PSIG
<= =)

1. Configure the parameters as needed for your well by pressing the fields
to enter a value on the popup keypad. Press Enter () on the keypad
to save values. For parameter ranges and definitions, see Figure 168 on

page 144.

2. Press the right arrow (g ) to continue.
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Pump Parameters

The Pump Parameters display lets you configure parameters that are used for
calculating the estimated oil, water, and total flow rate. These parameters also
help achieve accurate well production data.

Figure 253 - Quick Start: Pump Parameters

Pump Configuration LE'

Pump Parameters

Pump Diameter 150 inch
Pump Depth 410100 ft
Tubing ID 288 inch
Pump Efficiency 1.00 Fraction
Depth of Perforation 420000 ft
<= =)

1. Configure the parameters as needed for your well by pressing the fields
to enter a value on the popup keypad. Press Enter () on the keypad
to save values. For parameter ranges and definitions, see Figure 169 on

page 145.

2. Press the right arrow (g ) to continue.
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Fluid Level Cutoff Settings

The Fluid Level Cutoff Settings display lets you configure a reasonable range of
load data on the downstroke and upstroke section of the downhole card.

Figure 254 - Quick Start: Fluid Level Cutoff Settings

Pump Configuration E‘

Fluid Level Cutoff Settings

Fluid Level Calculation v

Cutoff Upstroke 1 30.00 in

Cutoff Upstroke 2 130.00 in

Cutoff Downstroke 800.00 Ibs Overlay Off

0 L1} mn 20 0 w0 110 120 130 140 150 160
Downhale Position (inch)

<« =

1. Press the Fluid Level Calculation checkbox to enable (checked) or
disable (cleared) this feature.

2. Configure the upstroke and downstroke parameters as needed for your
well by pressing the fields to enter a value on the popup keypad. Press
Enter () on the keypad to save values. For parameter ranges and

definitions, see Figure 170 on page 146.

3. Press the right arrow ( gy ) to continue.
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Fluid Level Settings

The Fluid Level Settings display lets you configure parameters that are used in
the generation of Low Fluid Level and Low PIP warnings.

Figure 255 - Quick Start: Fluid Level Settings

Pump Configuration LE'

Fluid Level Settings

Low Fluid Level Above 10.00 ft
the Pump Intake Limit

Low PIP Limit 500.00 psi
Fluid Load Correction Factor 7 lbs

1. Configure the parameters as needed for your well by pressing the fields
to enter a value on the popup keypad. Press Enter () on the keypad
to save values. For parameter ranges and definitions, see Figure 171 on

page 147.

2. Press therightarrow (g ) to continue.
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Well Operation Mode

The Well Operation Mode display lets you select the well operation mode.

IMPORTANT  You cannot change the operation mode until the motor is stopped. Press the
Stop Motor button on the next Quick Start display or see Start and Stop the

Motor on page 278.

Figure 256 - Quick Start: Well Operation Mode

Operation Mode [E'

Well Operation Mode

Current Operation Mode :
v ¢
Fixed Speed Timer -

1. Select the operation mode from the menu with the up ( 4 )/down
( v )and Enter ( « ) buttons. For operation mode details, see

Figure 163 on page 139.

The selected option is highlighted with a white background.

2. DPress the rightarrow (g ) to continue.

For fixed speed operation modes, continue to Fixed Speed Quick Start
Configuration on page 231.

For variable speed operation modes, continue to Variable Speed Quick Start
Configuration on page 239.
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Fixed Speed Quick Start Configuration

These displays appear when a fixed speed operation mode is selected in
Figure 256 on page 230.

Start and Stop the Motor

This display lets you start and stop the INSTRUCT SRP operation.
Figure 257 - Quick Start: Start/Stop (with Motor Stopped)

Operation Mode [E:.

Start Motor

>

Stop Operation

L]

<= =~

o Start the Motor

a. To start the motor, press the Start Motor button.

IMPORTANT [ the Start Motor button is dimmed, the motor is on.

b. Press the right arrow (g ) to continue.

e Stop the Motor/Operation

a. When the motor is running, press the Stop Motor button to stop the
motor.

b. When the motor is stopped, press the Stop Operation button to stop
the INSTRUCT SRP control functionality, including the pump.
The Stop Operation button remains available even after the well has

been stopped.

c. Press the right arrow (@ ) to continue.
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Current Card

This display shows the current Surface and Downhole cards.

Figure 258 - Quick Start: Current Card

[Eg
Current Card

Pumping Unit Date : 1 - Nov - 2017
0900 Parameters Time: 18- 40 - 55

28
w

4 0 E P &0 80 100 120 140 160 180 20004
Surface Position (inch)

Surface Load (Ibs)
£t

are
e :
B, e .
4 0 1m0 20 0 40 50 B0 m 80 a0 100 110 120 130 140 150 16463
Downhole Position (inch)
Overlay Off Start Calibration
<= =

1. Each single plot is updated automatically. The refresh rate is half of the
SPM.

2. Press the Parameters button to see a faceplate with the current data that
is obtained from the current surface and downhole card. The parameters
that are displayed in the Parameter faceplate depend on the operating
mode of the well.

Parameters a

Pumping Speed 5.15 SPM
Stroke PPRL 23445 lbs
Stroke MPRL B483 lbs
Load Pump Off SP 25000 lbs
Pasition Pump Off SP 19 in

3. Press the Close button ( £ ) to return to the Current Card display
(Figure 258).

The button on the lower right of the Current Card display changes based on
the sensor type:

IMPORTANT  If the Start Calibration or RPS Synchronization buttons are dimmed, you
must start the motor to make them active. See Start and Stop the Motor on
page 231 (fixed speed) or page 243 (variable speed).

e Inclinometer - The button is Start Calibration.
a. Press the Start Calibration button.

b. Once the calibration is in process, a screen with the calibration
position voltage values appears.
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IMPORTANT  Verify that the X-axis coordinate of the surface card starts at zero. If not,
repeat the calibration process. If correctly installed, the values for the
position inclinometer voltage range between 2.5. ..4.5V depending on the
stroke length of the pump.

c. Complete the calibration process by pressing Accept or Reject.

o Hall Effect - Crank Arm / RPM and Proximity / RPM Sensor sensor
types - The button is RPS Synchronization.

a. Press the RPS Synchronization button to access the Belt Slippage

display (Figure 259).
Figure 259 - Quick Start: Belt Slippage

Pump Configuration E
Belt Slippage
Reference RPS 0
Belt Slippage Limit 5%
Current Measured RPS 1] RPS Synchronization

b. Press the RPS Synchronization button.

Current Measured RPS 0 RPS Synchronization

The system provides you with a reference RPS that is measured
during the RPS synchronization.

c. To complete the synchronization process, select Accept. To reject the
values, press Reject.
If this value is accepted, then it is saved as the reference RPS against

which the belt slippage alarm is detected.

Reference RPS Calculated

0 Accept Reject

d. Press the Close button ( i ) to return to the Current Card display
(Figure 258 on page 232).

4. Press the right arrow (g ) to continue.
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Pump Off Setting

This display appears in the Quick Start configuration only when well is in the
Fixed Speed Pump Off operation mode.

Figure 260 - Quick Start: Pump Off Setting

Fixed Speed Configuration E‘
Pump Off Setting A Ramp
EU  MAX Current Fast
Load 25000 50000 25000 bs > s
Position 119 182 119inch
Successive Cards 5 v Overlay Off
32919
20000
gzsm
g
20000
17065

1. Set the load values by pressing the up ( 4 )/down ( v ) buttons.

The selected value is shown in the Current column and the position is
shown as a red plus sign.

2. Set the position values by pressing the left (| « )/right () buttons.

The selected value is shown in the Current column and the position is
shown as a red plus sign.

IMPORTANT  The default mode (Ramp Slow) changes the load by 100 Ib and position by
Tin. increments. Press the Ramp Fast button to change the load by 500 Ib
and the position by 5 in. increments.

3. DPress the Save button to save the pump off points to the INSTRUCT
SRP system.
These points are used for further pump off condition detection. Once
saved, the selected pump off point load and position values are shown in
the EU column. The maximum allowed load and position are also
displayed for your reference.

4. Press the Successive Cards field to enter a value on the popup keypad. A
value of 1 shuts down the well immediately (maximum of 10). Press
Enter ( ) on the keypad to save values. For parameter definitions, see
Figure 180 on page 156.

S. Press the right arrow (g ) to continue.
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POC Time Setting
Figure 261 - Quick Start: POC Time Setting
Fixed Speed Configuration LE'
POC Time Setting
Startup Period 1 Minute 'y v
Max Run Time 1440 Minute
Rest Time 5 Minute
<= =

1. Set the startup period units (strokes or minutes) by pressing the

up ( a )/down ( v )buttons.

2. Configure the rest of the parameters as needed for your well by pressing
the fields to enter a value on the popup keypad. Press Enter () on the

keypad to save values. For parameter ranges and definitions, see

Figure 181 on page 157.

3. Press the right arrow (g ) to continue.
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Fixed Speed Timer Setting

This display appears in the Quick Start configuration only when well is in the

Fixed Speed Timer operation mode.

Figure 262 - Quick Start: Fixed Speed Timer Setting
Fixed Speed Configuration

Fixed Speed Timer Setting

Day Hours Minutes Calc. Minutes
Start Time 0 0 1
Run Time 0 0 15
Rest Time 0 0 5

[Es

=

1. Configure the parameters as needed for your well by pressing the fields

to enter a value on the popup keypad. Press Enter () on the keypad
to save values. For parameter ranges and definitions, see Figure 186 on

page 164.

2. Press therightarrow (g ) to continue.
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Fail-safe Time Setting

This display appears in the Quick Start configuration when well is in the Fixed
Speed Pump Fillage, Fixed Speed Pump Off, and Fixed Speed Manual

operation mode.
Figure 263 - Quick Start: Fail-safe Time Setting

Fixed Speed Configuration Lﬁ‘

Fail - Safe Time Setting

Fail - Safe Run Time 15 Minute
Fail - Safe Rest Time 5 Minute
Fail - Safe Restart Count 5
Smart Clock
Smart Clock Run Time 1 Minute
<= =

1. Configure the parameters as needed for your well by pressing the fields
to enter a value on the popup keypad. Press Enter () on the keypad
to save values. For parameter ranges and definitions, see Figure 200 on

page 175.

2. Press the right arrow (g ) to continue.

IMPORTANT  If your operation mode is not set to Fixed Speed Pump Fillage, the right
arrow takes you to Alarm Configuration on page 247.
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Fixed Speed Pump Fillage

In Fixed Speed Pump Fillage mode, the INSTRUCT SRP sends a command to
stop the well for a rest period after a number of successive downhole cards has
been detected with the calculated Pump Fillage below the target Pump Fillage.

Figure 264 - Quick Start: Fixed Speed Pump Fillage

Fixed Speed Configuration LE'

Fixed Speed Pump Fillage

Startup Period 1 Stroke A v
Rest Time 5 Minute
Pump Fillage Set Point 8500 %
Pump Fillage Deadband () 5.00 ( 8000 - 9000 )%
Number_ of Cards to Average 5
Pump Fillage
Number of Sucessive Cards 5
<= =)

1. Configure the parameters as needed for your well by pressing the fields
to enter a value on the popup keypad. Press Enter () on the keypad
to save values. For parameter ranges and definitions, see Figure 183 on
page 157.

2. Press theright arrow (g ) to continue to Alarm Configuration on

page 247.
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Variable Speed Quick Start Configuration

These displays appear when a variable speed operation mode is selected on the

Well Operation Mode display (Figure 256 on page 230).

Controller Configuration

The Controller Configuration parameters verify accurate control and
appropriate response in variable-speed operation modes. These settings require

fine-tuning during commissioning and startup.
Figure 265 - Quick Start: Controller Configuration

VFD Configuration

) Controller Configuration
Pump Fillage Set Point 85.00 %

Load Cut Off Set Point 45 %

Pump Fillage Deadband (%) 5.00 ( 80.00
Frequency Increment Step 500% (175
Frequency Decrement Step 500% (1.75
Control Cycle Time 1 Minute
Working Min Frequency 3500Hz 449
Working Max Frequency 6000Hz 789
Startup Frequency 4000Hz 513
VFD Startup Time 1 Minute
Manual Mode : Fixed Frequency 4000Hz 513

=

9000 )%

Hz )
Hz )

SPM
SPM

SPM

SPM

093 mA)

093 mA)

=>

1. Configure the parameters as needed for your well by pressing the fields

to enter a value on the popup keypad. Press Enter () on the keypad
to save values. For parameter ranges and definitions, see Figure 185 on

page 161.

2. Press the right arrow ( ggp ) to continue.
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VFD Control Signal and VFD Speed Command

The VFD Control Signal checkbox allows you to enable or disable the VFD

control signal.

The Analog Output configuration allows you to configure characteristics of
the defined VFD Speed Command.

IMPORTANT  The EU min/max apply to both 4. ..20 mA signal and EtherNet/IP.

Figure 266 - Quick Start: VFD Control Signal and VFD Speed Command
VFD Configuration [E'

VFD Control Signal

Ethernet/IP

Analog Output AO1 (VFD Speed Command)

Output Signal Min 4.00 mA
Output Signal Max 20,00 mA
EU Min 30,00 Hz
EU Max 60.00 Hz
<= =>

1. Press the EtherNet/IP™ check box to enable (checked) or disable
(cleared) the VED Control Signal.

2. Configure the Analog Output parameters as needed for your well by
pressing the fields to enter a value on the popup keypad. Press Enter

( ) on the keypad to save values. For parameter ranges and
definitions, see Figure 186 on page 162.

3. Press therightarrow (g ) to continue.
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Fluid Pound Prevention

Figure 267 - Quick Start: Fluid Pound Prevention

VFD Configuration E‘

UpstrokelDownStroke Speed Configuration-Fluid Pound Prevention 1
Fluid Pound Prevention 1
Fluid Pound Prevention 1 Position -90.00 (02100 ) % of SL
Fluid Pound Prevention 1 Velocity 10.00 (S?Jte 1%0 ) % of Upstroke

UpstrokelDownStroke Speed Configuration-Fluid Pound Prevention 2
Fluid Pound Prevention 2

Fluid Pound Prevention 2 Position 10.00 (02100 ) % of SL
Fluid Pound Prevention 2 Velocity -10.00 53 g=e 19%0 ) % of Upstroke

1. Press the Fluid Pound Prevention 1 and 2 checkboxes to enable

(checked) or disable (cleared) these features.

2. Configure the Position and Velocity parameters as needed for your well
by pressing the fields to enter a value on the popup keypad. Press Enter

( ) on the keypad to save values. For parameter ranges and
definitions, see Figure 187 on page 163.

3. Press the right arrow (g ) to continue.

Only available when Hall Effect/RPM or Proximity/RPM position sensors are

used.
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End Point Velocity Configuration

Figure 268 - Quick Start: End Point Velocity Configuration

VFD Configuration E‘i

End Point Velocity Configuration *
End Point Velocity

End Point Velocity 40,00 Hz

End Point Velocity Decel

Position 30.00 (0100 ) % of SL
End Point Velocity Accel

Position 50.00 (0+70) % of SR

SL : Stroke Length; SR : Sprocket Radius
* End Point Velocity is applicable to Linear Pump Type Only

@ GOOTOOCOTOOD @

1. Press the End Point Velocity checkbox to enable (checked) or disable
(cleared) this feature.

2. Configure the remaining parameters as needed for your well by pressing
the fields to enter a value on the popup keypad. Press Enter () on the

keypad to save values. For parameter ranges and definitions, see

Figure 188 on page 164.

3. Press the right arrow ( ggp ) to continue.

This configuration is only available when Proximity/RPM position sensors are
used with a linear pump type
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Start and Stop the Motor
This display lets you start and stop the INSTRUCT SRP operation.

Figure 269 - Quick Start: Start/Stop (with Motor Stopped)

Operation Mode [E;‘

Start Motor

Stop Operation

<= =~

o Start the Motor

a. To start the motor, press the Start Motor button.

IMPORTANT  If the Start Motor button is dimmed, the motor is on.

b. Press the right arrow (e ) to continue.

e Stop the Motor/Operation

a. When the motor is running, press the Stop Motor button to stop the

motor.

b. When the motor is stopped, press the Stop Operation button to stop
the INSTRUCT SRP control functionality, including the pump.

The Stop Operation button remains available even after the well has

been stopped.

c. Press the right arrow ( @y ) to continue.
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Current Card

This display shows the current Surface and Downhole cards.

Figure 270 - Quick Start: Current Card

Current Card

Pumping Unit Date : 1 - Nov - 2017
Parameters Time : 18 40 - 56

80 100 120 140 160 180 20004
Surface Position (inch)

Hmtie e ey s toooas Lk s

60 70 80 90 10 10 120 130 140 150 16063
Downhole Pasition (inch)

Overlay Off Start Calibration

<« =>

1. Each single plot is updated automatically. The refresh rate is half of the
SPM.

2. DPress the Parameters button to see a faceplate with the current data that
is obtained from the current surface and downhole card. The parameters
that are displayed in the Parameter faceplate depend on the operating
mode of the well.

Parameters a

Pumping Speed 5.15 SPM
Stroke PPRL 23445 lbs
Stroke MPRL B483 lbs
Load Pump Off SP 25000 lbs
Position Pump Off SP 19 in

3. Press the Close button ( & ) to return to the Current Card display
(Figure 270).

The button on the lower right of the Current Card display changes based on
the sensor type:

IMPORTANT  [f the Start Calibration or RPS Synchronization buttons are dimmed, you
must start the motor to make them active. See Start and Stop the Motor on
page 231 (fixed speed) or page 243 (variable speed).

o Inclinometer - The button is Start Calibration.
a. Press the Start Calibration button.

. Once the calibration is in process, a screen wi ¢ calibration
b. Once the calibrat th the calibrat
position voltage values appears.
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IMPORTANT  Verify that the X-axis coordinate of the surface card starts at zero. If not,
repeat the calibration process. If correctly installed, the values for the
position inclinometer voltage range between 2.5. . .4.5V depending on the
stroke length of the pump.

c. Complete the calibration process by pressing Accept or Reject.

o Hall Effect - Crank Arm/RPM and Proximity/RPM Sensor sensor
types - The button is RPS Synchronization.

a. Press the RPS Synchronization button to access the Belt Slippage

display (Figure 271).
Figure 271 - Quick Start: Belt Slippage

Pump Configuration E
Belt Slippage
Reference RPS 0
Belt Slippage Limit 5%
Current Measured RPS 1] RPS Synchronization

b. Follow the instructions on page 233 to complete the RPS

synchronization.

4. Press the right arrow (g ) to continue.
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VFD Pump Off Setting

VED Pump Off settings help you visualize control parameters relative to the

surface card and only appear in the Variable Speed Pump Off operation mode.

Figure 272 - Quick Start: VFD Pump Off Setting

VFD Configuration E‘
VFD Pump Off Setting
EU  MAX Current A R:mn
Load 25000 50000 25000Ibs fad
Position 118 288  118inch < 5 Save
Pump Off DB 3.00 % v
- Overlay Off

Successive Cards 5

1. Set the load values by pressing the up ( a )/down ( v ) buttons.

The selected value is shown in the Current column and the position is
shown as a red plus sign.

2. Set the position values by pressing the left (| « )/right () buttons.

The selected value is shown in the Current column and the position is
shown as a red plus sign.

IMPORTANT  The default mode (Ramp Slow) changes the load by 100 Ib and position by
Tin. increments. Press the Ramp Fast button to change the load by 500 Ib
and the position by 5 in. increments.

3. DPress the Save button to save the pump off points to the INSTRUCT
SRP system.
These points are used for further pump off condition detection. Once
saved, the selected pump off point load and position values are shown in
the EU column. The maximum allowed load and position are also
displayed for your reference.

4. Press the Pump Off Deadband (DB) field to enter a value on the popup
keypad (range = 0...100). Press Enter () on the keypad to save

values. For parameter definitions, see Figure 184 on page 160.

5. Press the Successive Cards field to enter a value on the popup keypad. A
value of 1 shuts down the well immediately (maximum of 10). Press

Enter ( ) on the keypad to save values. For parameter definitions, see

Figure 184 on page 160.

TIP  Totoggle between one plot and continuous overlay plots, press the Overlay
0ff/On button.

6. Press the right arrow (g ) to continue.
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Alarm Configuration

The next five displays let you configure alarms actions.

IMPORTANT  For alarms with a Settings button, adjust the alarm settings (step 10n
page 248) before enabling the alarm.

Figure 273 - Quick Start: Alarm Configuration

Alarm Configuration Lﬂi Alarm Configuration Lﬂi
Alarm : Maximum Load Violation Alarm : Maximum Met Torque
Action Action
” Shutdown A v ¢ Settings = Shutdown A v ¢ Settings
Alarm : Minimum Leoad Violation Alarm : Critical Met Torque
Action Action
v Shutdown A v + Settings v Shutdown A v +
Alarm : Critical Load Alarm : Malfunction Set-Point
Action Action
v Shutcown A v ¢ v Shutcawn A v + Sattings
<« = | <« =
Display 1 (definition: page 167, operation: page 249) Display 2 (definition: page 167, operation: page 250 and 251)
Alarm Configuration Lﬂi Alarm Configuration Lﬂi
Alarm : DI4 Aux Fault Active Alarm : Dry Well Condition
Action Action
s Shutdown A v + Settings s Dy Wl Prevention A v + Seftings
Alarm : DIS Aux Fault Active Alarm : Position Indicater Error
Action Action
v Shutdown A v + Settings v Shutdown A v L Settings
Alarm : Loss of Crank Arm | Proximity Sensor Signal VFD Communication Error Belt Slippage Alarm
Action
7 donn A = o Motor Status Feedback Error VFD Fauit Alarm
2 Expected SPM Error VFD Alarm
<= = | = =
Display 3 (definition: page 172, operation: page 252) Display 4 (definition: page 173, operation: page 253 and 254)
Alarm Configuration Lﬂi
Alarm : Loss Of RPM Sensor Signal
Action
4 Shutdown A v +
Alarm : Low RPM
Action
v Shutdown A v Ls
<= =

Display 5 (definition: page 176)
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1. Configure alarms by pressing the Settings button for the following:

Max/min load violation (Figure 274 on page 249)

Max/min net torque (Figure 275 on page 250)

Malfunction setpoint (Figure 276 on page 251)
DI4/DI5 auxiliary fault (Figure 277 on page 252)
Dry well condition (Figure 278 on page 253)

Position indicator error (Figure 279 on page 254)

2. Press the Action checkboxes to enable (checked) or disable (cleared) the
corresponding alarms.

Action

v

3. Select an alarm action from the menus by pressing the up ( & )/

down (v ) buttons. For action options and definitions, see the

following:
Alarm Display | Page
Display 1 167
Display 2 169
Display 3 172
Display 4 173
Display 5 176

Once selected, the text is highlighted with a white background.

IMPORTANT  The action menus are only visible when the Action is enabled (checked).

4. After alarms are configured and enabled, press the right arrow ( wp )

to continue to Pump Data on page 255.
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Load Violation Setting

The red lines that are shown in the current card mark the current minimum
and maximum load settings.

Figure 274 - Load Violation Setting

&3

Load Violation Setting
Minimum Maximum
Enable Load Violation v ”

Load 5000Ibs 400001bs

Load Violation Count 5 5 Show Limits

Current 0.00 0.00 Save

3779
000

o 30000

O (0

10000

2008

1. Press the Enable Load Violation checkboxes to enable (checked) or
disable (cleared) the corresponding alarms.

Minimum Maximum
Enable Load Violation v v

2. Press the minimum and/or maximum load fields to enter a value on the
popup keypad. Press Enter () on the keypad to save values. For

parameter definitions, see Figure 192 on page 168.

3. To set the number of times before the alarm is triggered, press the
minimum and/or maximum Load Violation Count field to enter a value

on the popup keypad. Press Enter () on the keypad to save values.

4. To update the red lines that show the current load limits, press the
Show Limits button.

5. To load the new limits to your INSTRUCT SRP system, press the Save
button.

6. Press the Close button ( g3 ) to return to the Quick Start Alarm
Configuration display (Figure 273 on page 247).
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Figure 275 - Net Torque Setting

Met Torque Setting
Net Torque v
Maximum Net Torque 3500000 in-Ibs
Number of Successive Cards 5
u|:| ??Em:l:l
Current Value: 0.00 : |
LOLO:  0.00 HIHI: 3500000

1. Press the Net Torque checkbox to enable (checked) or disable (cleared)

the feature.

2. Press the Maximum Net Torque and Number of Successive Cards fields
to enter a value on the popup keypad. Press Enter () on the keypad
to save values. For parameter ranges and definitions, see Figure 194 on

page 170.
When a value is changed, the Current Value bar graph at the bottom of

the display is updated.

3. Press the Close button ( £ ) to return to the Quick Start Alarm
Configuration display (Figure 273 on page 247).
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Malfunction Setting

Figure 276 - Malfunction Setting

&3

Malfunction Setting Ramp
Malfunction Set Point v A Fast
Load Set Point 30500 Ibs <
Position Set Point 85 inch Save
Mumber of Successive Cards 5 ¥
Overlay Off

1.

E ] 20 40 &0 80 100 120 140 160 180 20005
Surface Position (inch)

Press the Malfunction Setpoint checkbox to enable (checked) or disable
(cleared) the feature.

Set the load values by pressing the up ( « )/down ( v ) buttons.
The selected value is shown in the Current column and the position is

shown as a blue asterisk.

Set the position values by pressing the left ( « )/right () buttons.
The selected value is shown in the Current column and the position is

shown as a blue asterisk.

IMPORTANT  The default mode (Ramp Slow) changes the load by 100 Ib and position by

Tin. increments. Press the Ramp Fast button to change the load by 500 Ib
and the position by 5 in. increments.

4. Press the Save button to save the setpoints to the INSTRUCT SRP

system.

Press the Number of Successive Cards field to enter a value on the
pop-up keypad. Press Enter () on the keypad to save the value. For

parameter definitions, see Figure 195 on page 171.

TIP  Totoggle between one plot and continuous overlay plots, press the Overlay
0ff/On button.

Press the Close button ( | ) to return to the Quick Start Alarm

Configuration display (Figure 273 on page 247).
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Di4 Aux Fault Active

DI4/DI5 Auxiliary Fault Configuration

Figure 277 - D14/DI5 Auxiliary Fault Configuration

Alarm Configuration &3 Alarm Configuration &3

Dl 4 Auxiliary Fault Configuration DI 5 Auxiliary Fault Configuration

A v DIS Aux Fault Active LOw A v

1. Ifneeded, press the Aux Fault Active field.
A keyboard appears.
2. Type the desired name and press Enter () on the keyboard.

The keyboard disappears.
3. Set the status (HIGH or LOW) by pressing theup ( s )/down ( v )

buttons.

The new status is selected automatically when changed.

4. Press the Close button ( [ ) to return to the Quick Start Alarm
Configuration display (Figure 273 on page 247).
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Dry Well Condition

When enabled, Dry Well Prevention settings are used to verify the appropriate
response when a dry well condition occurs.

Figure 278 - Dry Well Prevention Setting
Alarm Configuration 3

3 Dry Well Prevention Setting
Dry Well Prevention v

Min Frequency Timeout 15 Minute
VFD Rest Time 15 Minute

1. Press the Dry Well Condition checkbox to enable (checked) or disable
(cleared) the feature.

2. Press the Min Frequency Timeout and VFD Rest Time fields to enter a
value on the popup keypad. Press Enter ( ) on the keypad to save
values. For parameter ranges and definitions, see Figure 190 on

page 166.

3. Press the Close button ( 5 ) to return to the Quick Start Alarm
Configuration display (Figure 273 on page 247).
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Position Indicator Error
1. DPress the Position Indicator Error checkbox to enable (checked) or
disable (cleared) the feature.

2. With the Fail-Safe selected as the action, you must configure the

parameters as needed (Figure 279) for your well by pressing the fields to
enter a value on the popup keypad. Press Enter ( ) on the keypad to

save values. For parameter ranges and definitions, see Figure 200 on
page 175.

Figure 279 - Position Indicator Error — Fail-safe Action
Alarm Configuration 3

Fail-Safe Time Setting

Fail-Safe Run Time 15 Minute
Fail-Safe Rest Time 5 Minute
Fail-Safe Restart Count 5

Smart Clock

Smart Clock Run Time 1440 Minute

3. Press the Close button ( 5 ) to return to the Quick Start Alarm
Configuration display (Figure 273 on page 247).

4. Press the right arrow (g ) to continue.
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Pump Data

The Pump Data displays are used to confirm that the settings that you
configured through the Quick Start have been done correctly.

Figure 280 - Quick Start: Pump Data Displays

[ [

Pump Data Pump Data
Load Viclation Data Malfunction Data
Maximum Load Violation ON Malfunction Set Point ON
Minimum Load Violation O Load Set Point 30500 Ibs
Minimum Load 5000 lbs Position Set Point B5 inch Overlay OFf
Maximum Load 40000 Ibs Number of Successive Cards 5
Current Value : 20237 ? 70000 e
Current Day Max : 32261 _ | 32001 -
Current Day Min: 17654 | ¥ 0m
LOLD: 5000 HIHI: 40000
0o
Met Torque Data é 2
Net Torque ON pre I8
Maximum Net Torque B40000 in-lbs E
Number of Successive Cards 5 i
? 7000000 2080 5
Current Value : o [EE 5] e
I 1 4 0 n £ 0 “ 150 120 1 160 180 20
LOWo: 000 HHI: B4D000.0 Surface Position (nch)
<= = <= =
[ [k
Pump Data Pump Data
Pump Equipment Configuration Data Motor Configuration Data
Pump ID 801 Mator Sheave Size 8.00 inch
Pump Sub 1D 8010 Gear Box Sheave Size 40.00 inch
Pump Unit 0900 Gear Box Ratlo 2925
Pump Torque 912 (X1000 ) in-lbs Motor Nominal Speed 112500 RPM
Pump Load 427 (X100 lbs Motor Nominal Frequency B0.00 Hz
Max Stroke Length 288 inch Mechanical Efficiency 95.00 %
Surface Stroke Length 288 inch
R Dimension 4500 inch Total Rod Length Data
K Dimension 23052 inch
C Dimension 118.00 inch Taper 257500 #
P Dimension 171.00 inch Taper2 a/m. 4
A Dimension 22850 inch Taper3 000 f
I Dimension 163.00 inch Tapecs DL
H Dimension 27400 inch Taper5 000 ft
G Dimension 111.00 inch Taper 6 000 #t
Phase Angle -1200 Deg
Crank Pin R1

<«

Pump Data
Production Configuration Data
0il Density 40.10 °API
Specific Gravity of Gas 055
Specific Gravity of Water 1.18
Bottomhole Temperature 180,00 *F
Fluid Level 1500.00 ft
Water Cut B0.00 %
Gas Oil Ratio 300.00 ECF/STB
Pump Parameters
Pump Diameter 1.75 inch
Pump Depth 9B00.00 f
Tubing 1D 0.82 inch
Pump Efficiency 0.0 Fraction
Depth of Parforation 10000.00 #

1]

Strecuirallcading; T —

<«

= | < =

VFD Status

Command Te VFD
Commanded Frequency 0.00 Hz{ D.0DDSPM)
Feedback From VFD
Output Frequency 0.00 Hz
Output Torque 000 %
Output Power 0.00 Kw
DC Bus Voltage 0.00 vDC
Output Current 0.00 AMP
Selected Speed Ref 0.00 Hz
Negative Torque Limit 000 %
Output Voltage 0.00 VAC
Last Fault Code o
Drive Status 1 1]

10 Drive Status 2 L]

] Fault Status A 1]
g Fault Status B 0

= <«

1. Press the right arrow (g ) to advance through the Pump data
displays.

2. To edit values, return to the corresponding Quick Start page.

3. Press the exit button ( [ ) to return to the Operator display.
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Configure the Rod Pump

Change the Operation Mode

256

The pump can be configured either using a local human machine interface
(HMI) screen or the remote web server.

Via Web Server

See Configuration Using Web Server on page 33 for how to configure the Rod

Pump through web server.

Via Local HMI Display

See Quick Start on page 213.

IMPORTANT  You cannot change the operation mode until the motor is stopped.
See Start and Stop the Motor on page 278.

1. Press the Configuration tab ().

2. DPress the Well Configuration button.

sy r"‘\l I October 05, 2017 11:15:086 AM
N J I
m f =) Ifd ] User: DEFAULT e

Configuration

Well Configuration Gas Flow Alarm Configuration

Pump Configuration

Sensor Configuration Hardware & Diagnostics
Fixed Speed Configuration
VFD Configuration %g
Alarm Configuration

General Configuration

Quick Start

== - =
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3. Presstheup ( a )/down ( v )arrow buttons to select the Operation

Mode. Press the Enter ( « ) button to set the mode.

IMPORTANT  You cannot change the operation mode until the motor is stopped. The
Current Operation Mode appears dimmed when the motor is running.
See Start and Stop the Motor on page 278.

Operation Mode E

Well Operation Mode

Current Operation Mode :
Variable Speed Pump Off
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Fixed Speed Mode

This section shows the parameters that must be configured for fixed speed
modes. First, you must set your INSTRUCT SRP to one of the four fixed

speed operation modes (see Change the Operation Mode on page 256).

1. Press the Configuration tab ().

2. DPress the Fixed Speed Configuration button.
O ] August 24, 2017 3:45.48 PM .
Ir:.; \J) & k& |P/| User: DEFAULT 0
Configuration
Well Configuration Gas Flow Configuration
Pump Configuration
Sensor Configuration Hardware & Diagnostics
Fixed Speed Configuration
VFD Configuration : E

Alarm Configuration

General Configuration

Quick Start
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Pump Off Setting
Figure 281 - Configuration Display
Fixed Speed Configuration a
Pump Off Setting A Ramp
EU MAX Current Fast
Load 25000 50000 25000 bs > s
Position 36 120 36 inch
Successive Cards 10 v Overlay Off
il
20000 4 -
)
'§ Z5000
20000 1 -
— . : . . . . .
-1 0 0 &0 B0 20 100 120 140 160 180 200
Position (inch)
@ 0000 @

1.

TIP  Totoggle between one plot and continuous overlay plots, press the Overlay
0ff/On button.

Set the load values by pressing the up (2 )/down ( v ) buttons.
The selected value is shown in the Current column and the position is

shown as a red plus sign.

Set the position values by pressing the left ( )/right () buttons.
The selected value is shown in the Current column and the position is

shown as a red plus sign.

IMPORTANT  The default mode (Ramp Slow) changes the load by 100 Ib and position by

Tin. increments. Press the Ramp Fast button to change the load by 500 Ib
and the position by 5 in. increments.

3.

5.

Press the Save button to save the pump off points to the INSTRUCT
SRP system.

These points are used for further pump off condition detection. Once
saved, the selected pump off point load and position values are shown in
the EU column. The maximum allowed load and position are also
displayed for your reference.

Press the Successive Cards field to enter a value on the popup keypad. A
value of 1 shuts down the well immediately (maximum of 10). Press
Enter ( ) on the keypad to save values. For parameter definitions, see
Figure 184 on page 162.

Press the right arrow (@ ) to continue.
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POC Time Setting
Figure 282 - POC Time Setting

Fixed Speed Configuration a

POC Time Setting

Startup Period 1 Minute A v

Max Run Time 1440 Minute
Rest Time 5 Minute
@ 0000 Q

1. Set the startup period units (stroke or minute) by pressing the
up (s )/down ( v ) buttons.

2. Configure the rest of the parameters as needed for your well by pressing
the fields to enter a value on the popup keypad. Press Enter () on the
keypad to save values. For parameter ranges and definitions, see

Figure 185 on page 163.

3. Press therightarrow (g ) to continue.

Fixed Speed Timer Setting

Figure 283 - Fixed Speed Timer Setting

Fixed Speed Configuration m
Fixed Speed Timer Setting
Day Hours Minutes Calec. Minute
Start Time 0 0 1 1
Run Time 0 0 15 15
Rest Time 0 0 2 2
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1. Configure the parameters as needed for your well by pressing the fields
to enter a value on the popup keypad. Press Enter () on the keypad
to save values. For parameter ranges and definitions, see Figure 186 on

page 164.

2. DPress the right arrow (@ ) to continue.

Fixed Speed Pump Fillage

In Fixed Speed Pump Fillage mode, the INSTRUCT SRP sends a command to
stop the well for a rest period after a number of successive downhole cards has
been detected with the calculated Pump Fillage below the target Pump Fillage.

Figure 284 - Fixed Speed Pump Fillage

Fixed Speed Configuration a

Fixed Speed Pump Fillage

Startup Period 1 Minute A v
Rest Time 5 Minute
Pump Fillage Set Point 5000 %
Pump Fillage Deadband (%) 200 ( 4800 5200 )%
MNumber of Cards to Average 5
Pump Fillage
Number of Sucessive Cards 10
@ 000 @

1. Configure the parameters as needed for your well by pressing the fields
to enter a value on the popup keypad. Press Enter () on the keypad
to save values. For parameter ranges and definitions, see Figure 187 on

page 165.

2. Press the Close ( m ) button to return to the Configuration tab.
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Variable Speed Mode

This section shows the parameters that must be configured for variable speed
modes. First, you must set your INSTRUCT SRP to one of the three variable

speed operation modes (see Change the Operation Mode on page 256).

1. Press the Configuration tab ().

2. Press the VFD Configuration button.

‘?. [, October 05, 2017 11:15.06 AM
m |f | User: DEFAULT 0

Configuration
Well Configuration Gas Flow Alarm Configuration

Pump Configuration

Sensor Configuration Hardware & Diagnostics
Fixed Speed Configuration
VFD Configuration %E

Alarm Configuration
General Configuration

Quick Start
<« * =
VFD Pump Off Setting

VED Pump Off settings help you visualize control parameters relative to the
surface card during Variable Speed Pump Off operation mode.

Figure 285 - VFD Pump Off Setting

VFD Configuration E
VFD Pump Off Setting
EU MAX Current A Ramp
Load 25000 50000 25000Ibs List
Position 36 120 36inch < L7 Save
Pump Off DB 3.00 % =
Successive Cards 10 paray Ot
3624 T ; T T :
&
g Z5000
20000
18122 .
o | ) 0 &0 &0 20 100 120 140 160 180 200
Position (inch)
ﬁ BOOOOOOOO00 *

TIP  Totoggle between one plot and continuous overlay plots, press the Overlay
0ff/On button.
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1. Set the load values by pressing the up ( a )/down ( v ) buttons.

The selected value is shown in the Current column and the position is
shown as a red plus sign.

2. Set the position values by pressing theleft ( )/right () buttons.

The selected value is shown in the Current column and the position is
shown as a red plus sign.

IMPORTANT  The default mode (Ramp Slow) changes the load by 100 Ib and position by
Tin. increments. Press the Ramp Fast button to change the load by 500 Ib
and the position by 5 in. increments.

3. DPress the Save button to save the pump off points to the INSTRUCT
SRP system.
These points are used for further pump off condition detection. Once
saved, the selected pump off point load and position values are shown in
the EU column. The maximum allowed load and position are also
displayed for your reference.

4. Press the Pump Off Deadband (DB) field to enter a value on the popup
keypad (range = 0...100). Press Enter ( ) on the keypad to save

values. For parameter definitions, see Figure 184 on page 160.

5. Press the Successive Cards field to enter a value on the popup keypad. A
value of 1 shuts down the well immediately (maximum of 10). Press
Enter ( ) on the keypad to save values. For parameter definitions, see
Figure 184 on page 160.

6. Press the right arrow (g ) to continue.
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Control Configuration

The Control Configuration parameters verify accurate control and appropriate
response in variable-speed operation modes. These settings require fine-tuning
during commissioning and startup.

Figure 286 - Control Configuration

VFD Configuration ﬂ
Control Configuration
Pump Fillage Set Point 50.00 %
Load Cut Off Set Point 45 %
Pump Fillage Deadband () 2.00 ( 48.00 5200 )%
Frequency Increment Step 2000% (700 Hz) 373 mA)
Frequency Decrement Step 2000% (700 Hz) 373 mA)
Control Cycle Time 1 Minute
Working Min Frequency 3500Hz 449 SPM
Working Max Frequency 6000Hz 769 SPM
Startup Frequency 4000Hz 513 SPM
VFD Startup Time 1 Minute
Manual Mode : Fixed Frequency 40.00Hz 513 SPM
‘ﬁ COO00000000 @

1. Configure the parameters as needed for your well by pressing the fields
to enter a value on the popup keypad. Press Enter () on the keypad
to save values. For parameter ranges and definitions, see Figure 189 on

page 167.

2. DPress the rightarrow (g ) to continue.
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VFD Control Signal and VFD Speed Command

The VFD Control Signal checkbox allows you to enable or disable the VFD
control signal that controls the VFD.

The Analog Output configuration allows you to configure characteristics of

the defined VFD Speed Command.

IMPORTANT  The EU min/max apply to both 4. ..20 mA signal and EtherNet/IP.

Figure 287 - VFD Control Signal and VFD Speed Command

VFD Configuration E

VFD Control Signal

EthernetliP v

Analog Output AO1/ENIP ( VFD Speed Command )

Output Signal Min 4.00 mA
Output Signal Max 20.00 mA
EU Min 30.00 Hz
EU Max 50.00 Hz
@ COVOOOOOO00 @

1. Press the EtherNet/IP™ check box to enable (checked) or disable
(cleared) the VED Control Signal.

2. Configure the Analog Output parameters as needed for your well by
pressing the fields to enter a value on the popup keypad. Press Enter
( ) on the keypad to save values. For parameter ranges and

definitions, see Figure 190 on page 168.

3. Press therightarrow (g ) to continue.
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Fluid Pound Prevention

Figure 288 - Fluid Pound Prevention

VFD Configuration E

UpstrokelDownStroke Speed Configuration-Fluid Pound Prevention 1

Fluid Pound Prevention 1 v
Fluid Pound Prevention 1 Position -90.00 (02100 ) % of SL
Fluid Pound Prevention 1 Velocity 10.00 (S?Jie 1%0 ) % of Upstroke

UpstrokelDownStroke Speed Configuration-Fluid Pound Prevention 2
Fluid Pound Prevention 2

Fluid Pound Prevention 2 Position 10.00 ( 0£100 ) % of SL
Fluid Pound Prevention 2 Velocity -10.00 {0£100) % of Upstroke
Speed
ﬁ COOOOOOOO00 @

1. Press the Fluid Pound Prevention 1 and 2 checkboxes to enable
(checked) or disable (cleared) these features.

2. Configure the Position and Velocity parameters as needed for your well
by pressing the fields to enter a value on the popup keypad. Press Enter
( ) on the keypad to save values. For parameter ranges and

definitions, see Figure 191 on page 169.

3. Press the right arrow ( gy ) to continue.

Only available when Hall Effect/RPM or Proximity/RPM position sensors are used.

End Point Velocity Configuration "

Figure 289 - End Point Velocity Configuration

VFD Configuration E

End Point Velocity Configuration *

End Point Velocity

End Point Velocity 40.00 Hz

End Point Velocity Decel

Position 30.00 ( 0£100 ) % of SL
End Point Velocity Accel

Position 50.00 ( 0£70) % of SR

SL : Stroke Length; SR : Sprocket Radius
* End Point Velocity is applicable to Linear Pump Type Only

ﬁ COOOVOOO0000 @

(1)  Only available when Proximity/RPM position sensors are used with a linear pump type.
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1. Press the End Point Velocity checkbox to enable (checked) or disable

(cleared) this feature.

2. Configure the remaining parameters as needed for your well by pressing

the fields to enter a value on the popup keypad. Press Enter () on the

keypad to save values. For parameter ranges and definitions, see

Figure 192 on page 170.

3. DPress the right arrow (s ) to continue.

VFD Parameters

The INSTRUCT SRP can read and write certain VED parameters. This access
is available to help you fine-tune or troubleshoot your pumping system. The
preferred method of writing VFD parameters is through your PowerFlex” drive.
Parameter details can be found in your PowerFlex programming manual

(publication 750-PM001).

See Configure VFD Parameters on page 268 for details.

ATTENTION: The VFD parameters can only be modified when the VFD is
stopped. Never modify while VFD is running.

Figure 290 - VFD Parameters Example
VFD Configuration

VFD Parameters (1/6 )
Controller Values

Motor NP Power 0.00 HP
Motor NP Speed 0.00 RFM
Motor NP Current 0.00 AMP
Motor NP Voltage 0.00 VAC
Motor NP Frequency 0.00 Hz
Motor Poles 0
Motor Ctrl Mode 0

DI Enable 0

@ CO00e000000
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VFD Values
0.00 HP
0 RPM
0.00 AMP
0.00 VAC
0.00 Hz
0
0
0

Read VFD

267


http://literature.rockwellautomation.com/idc/groups/literature/documents/pm/750-pm001_-en-p.pdf

Chapter5  Operation

IENT Communication Setting

This display lets you change the VFD interface communication parameters to
the 1759-iENT gateway using Modbus TCP to read the parameters of the
VED. The default communication comes factory-configured. Only qualified
technical personnel can adjust it.

Figure 291 - iENT Communication Setting

VFD Configuration E
IENT Communication Setting

IENT Modbus ID 0

IP 0. 0. 0 0

Port 0

Modbus Time Out 0 Milli-Second
Modbus Idle Time 0 Milli-Second
Mumber of Retry 0

@ COOOOCOOO0D @

4. Configure the parameters as needed for your well by pressing the fields
to enter a value on the popup keypad. Press Enter () on the keypad

to save values. For parameter definitions, see Figure 190 on page 166.

5. Press the Close (|p2§ ) button to return to the Configuration tab.

cOnfigure VED Parameters The INSTRUCT SRP can read and write certain VED parameters. This access
is available to help you fine-tune or troubleshoot your pumping system. The
preferred method of writing VED parameters is through your PowerFlex drive.

Parameter details can be found in your PowerFlex programming manual
(publication 750-PM001).

ATTENTION: The VFD parameters can only be modified when the VFD is
stopped. Never modify while VFD is running.

1. Press the Configuration tab ().
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2. Press the VFD Configuration button.
aye/| (M [ October 05,2017 11:15:06 AM
{ t Y J (\-’|
o J} (_WS | { User: DEFAULT o
Configuration

Well Configuration Gas Flow Alarm Configuration

Pump Configuration

Sensor Configuration Hardware & Diagnostics
Fixed Speed Configuration
VFD Configuration %E

Alarm Configuration
General Configuration

Quick Start

<= - =

3. Press therightarrow (g ) until you reach first VED Parameters
display (shown in step 5).

IMPORTANT  VFD parameters are applicable to PowerFlex 753/755 drives. If you
communicate with the drive with EtherNet/IP, these parameters can be read
from your drive.

4. Presstheleft ( m )andright( @ ) arrows to navigate between

the six VFD parameter screens.

5. Press the Read VFD button to read the current VFD parameters.

VFD Configuration Q
VFD Parameters (1/6)
Controller Values VFD Values

Motor NP Power 0.00 HP 0.00 HP
Motor NP Speed 0.00 RPM 0 RPM
Motor NP Current 0.00 AMP 0.00 AMP
Motor NP Volitage 0.00 VAC 0.00 VAC
Motor NP Frequency 0.00 Hz 0.00 Hz
Motor Poles 0 0
Motor Ctrl Mode 0 0
DI Enable 0 0

@ 00000000000 *

6. Press an controller Values field and enter a new value in the popup

keypad. Press the Enter () button to set the value.

7. Configure other VFD parameters as needed.
8. When finished, navigate to the VFD Parameters (6/6) display using the

arrow buttons.

Sensia Publication LCS-ENG-M0025 - September 2022 269



Chapter5  Operation

Configure Load Cell

270

9. Press the Write VFD button to send the updated values to the VFD.

VFD Configuration 3
VFD Parameters ( 66 )
Controller Values VFD Values
Spd Ref A AnigHi 0.00 0.00
Spd Ref A AnlgLo 0.00 0.00
Spd Ref B Sel 0 0
Speed Reg BW 0.00 0.00
Auto-Tune 0 0
Total Inertia in Secs 0.00 0.00
Positive Torque Limit 0.00 0.00
Write VFD Read VFD
ﬁ GOOOOOOO0e0 ﬁ

10. Press the Read VED button to verify that the updated values have been
written to the VFD (VFD Values column).

11. Press the Close (|p24 ) button to return to the Configuration tab.

1. Press the Configuration tab ().

2. DPress the Sensor Configuration button.
O 5] October 05, 2017 11:15:06 AM ”
Ir:.; \J) & k& |P/| User: DEFAULT 0
Configuration

Well Configuration Gas Flow Alarm Configuration

Pump Configuration

Sensor Configuration Hardware & Diagnostics
Fixed Speed Configuration
VFD Configuration %E

Alarm Configuration
General Configuration

Quick Start
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Configure Pump

3. Press the rightarrow ( @y ) once to get to the Load Sensor display.

Sensor Configuration m

Load Sensor

Signal Range Min 0.00 v
Signal Range Max 402V
Load Range Min 0 lbs
Load Range Max 30000 Ibs
4= oo =

4. Pressafield to configure the parameter value with the popup keypad.

5. Press the Enter () button to set the value.

6. Press the Close ( m ) button to return to the Configuration tab.

1. DPress the Configuration tab ([ ).
2. Press the Pump Configuration button.
2y p i October 05,2017 11:15:06 AM .
E; .J’_, =) f t ] User: DEFAULT 0
Configuration

Well Configuration Gas Flow Alarm Configuration

Pump Configuration

Sensor Configuration Hardware & Diagnostics
Fixed Speed Configuration
VFD Configuration %g

Alarm Configuration
General Configuration

Quick Start
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3. Select your Pump Type, Pump Model, and Manufacturer. For details, see
Pump Equipment Configuration on page 146.

Pump Configuration a
Pump Equipment Configuration

Pump Type :

Beam Balanced & 4 21
Pump Model :

Churchill
Manufacturer :
A v ¢
Lufkin
Search Database Configure Manually
ﬁ 20000000000000 *

4. Press the Close ( m ) button to return to the Configuration tab.

COnfigure Alarm These settings correspond to associated alarm actions that are set on the Alarm

Configuration display. To access alarm configuration:

1. Press the Configuration tab ().

2. Press the Alarm Configuration button.

O =, October 05, 2017 11:15:06 AM -
Ir:.; \J) & k& |P/| User: DEFAULT 0
Configuration

Well Configuration Gas Flow Alarm Configuration

Pump Configuration

Sensor Configuration Hardware & Diagnostics
Fixed Speed Configuration
VFD Configuration %E

Alarm Configuration

General Configuration

Quick Start

<= - =

For a description of alarms, see Alarm Configuration on page 167.
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Load Violation Limits

After following steps 1 and 2 under Configure Alarm on page 272, set your

load violation alarms by following these steps.

1. Press the Action checkboxes to enable (checked) or disable (cleared) the

minimum/maximum load violation alarms.

Action
v

Action

Action

=

Shutdown

Shutdown

Shutdown

Alarm Configuration

Alarm : Maximum Load Violation

A

v

Alarm : Minimum Load Violation

Alarm : Critical Load

90000

A

A

v

Settings

Settings

=

2. Select an alarm action from the menu by pressing theup ( 2 )/

down (v ) buttons. Press the Enter ( « ) button to select the action.

The text is highlighted with a white background when selected.

IMPORTANT  The alarm action menu is only visible when the Action is enabled (checked).

3. DPress the Settings button. The Load Violation setting faceplate appears.

See Load Violation Setting on page 249 for details on settings.

4. When complete, press the Close ( a ) button to return to the

Conlfiguration tab.
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Net Torque Setting

After following steps 1 and 2 under Configure Alarm on page 272, set your net
torque alarms by following these steps.

1. Press the rightarrow ( gy ) once to get to the Alarm Configuration

display with the net torque alarms.

2. Press the Action checkboxes to enable (checked) or disable (cleared) the
Net Torque alarms.

Alarm Configuration a
Alarm : Maximum Net Torque
Action
v Shutdown A v ¢ Settings
Alarm : Critical Net Torque
Action
v Shutdown A v +
Alarm : Malfunction Set - Point
Action
v Shutdown A v ¢ Settings
ﬁ 0eo00 *

3. Select an alarm action from the menu by pressing theup ( & )/
down ( v ) buttons. Press the Enter ( ¢ ) button to select the action.

The text is highlighted with a white background when selected.

IMPORTANT  The action menu is only visible when the Action is enabled (checked).

4. Press the Settings button. The Net Torque setting faceplate appears.
Follow the instructions on Net Torque Setting on page 250.

5. When complete, press the Close ([ ) button to return to the

Configuration tab.
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Malfunction Setpoint

After following steps 1 and 2 under Configure Alarm on page 272, set your
malfunction setpoint alarm by following these steps.

1. Press the right arrow (g ) once to get to the Alarm Configuration

display with the malfunction setpoint alarm.

2. Press the Action checkbox to enable (checked) or disable (cleared) the
malfunction setpoint alarm.

Alarm Configuration a
Alarm : Maximum Net Torque
Action
v Shutdown A v + Settings
Alarm : Critical Net Torque
Action
v Shutdown A v +
Alarm : Malfunction Set - Point
Action
v Shutdown A v + Settings
ﬁ 0eo00 *

3. Select an alarm action from the menu by pressing theup ( & )/
down ( v ) buttons. Press the Enter ( ¢ ) button to select the action.

The text is highlighted with a white background when selected.

IMPORTANT  The action menu is only visible when the Action is enabled (checked).

4. DPress the Settings button. The Malfunction Setpoint setting faceplate
appears. Follow the instructions on Malfunction Setting on page 251.

5. When complete, press the Close (|51 ) button to return to the

Configuration tab.
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D14/D15 Aux Fault
After following steps 1 and 2 under Configure Alarm on page 272, set your
DI4 and DIS5 Aux Fault Active alarm by following these steps.

1. Press the rightarrow ( gy ) twice to get to the Alarm Configuration
display with the DI4 and DI5 Aux Fault Active alarms.

2. Press the Action checkbox to enable (checked) or disable (cleared) the
alarms.

Alarm Configuration a
Alarm : DI4 Aux Fault Active
Action
v Shutdown A v + Settings
Alarm : DI5 Aux Fault Active
Action
v Shutdown A i ¢ Settings
Alarm : Loss Of Crank Arm Sensor Signal
Action
v Shutdown A v &
ﬁ Qo000 *

3. Select an alarm action from the menu by pressing theup ( & )/
down ( v ) buttons. Press the Enter ( ¢ ) button to select the action.
The text is highlighted with a white background when selected.

IMPORTANT  The action menu is only visible when the Action is enabled (checked).

4. Press the Settings button. The selected DI Aux Fault configuration
faceplate appears. Follow the instructions on DI4/DI5 Auxiliary Fault
Configuration on page 252.

5. When complete, press the Close (|53 ) button to return to the
Configuration tab.
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Dry Well Condition

After following steps 1 and 2 under Configure Alarm on page 272, set your
Dry Well Prevention alarm by following these steps.

1. Press the rightarrow (g ) three times to get to the alarm

configuration display with the Dry Well Prevention alarm.

2. Press the Action checkbox to enable (checked) or disable (cleared) the

alarm.
Alarm Configuration X |
Alarm : Dry Well Condition
Action
v Dry Well Prevention A v + Settings
Alarm : Position Indicator Error
Action
v Fail-Safe A v ¢ Settings
VFD Communication Error Belt Slippage Alarm
Motor Status Feedback Error VFD Fault Alarm
Expected SPM Error VFD Alarm
@ 60000 @

3. Select an alarm action from the menu by pressing theup ( )/
down (v ) buttons. Press the Enter ( « ) button to select the action.
The text is highlighted with a white background when selected.

IMPORTANT  The action menu is only visible when the Action is enabled (checked).

4. Press the Settings button. The Dry Well Prevention setting faceplate
appears. Follow the instructions on Dry Well Condition on page 253.

5. When complete, press the Close (B ) button to return to the

Configuration tab.
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Start and Stop the Motor

ATTENTION: To avoid personal injury and/or equipment damage, verify that
it is safe to start the motor before performing this process.

1. Press the Operator tab ( j_:} ).

2. DPress either the Well Overview or Overview Data buttons.

& A

ezt

August 17,2017 &:03:05 AM

Current User : DEFAULT
=) =73
Current User : DEFAULT ag‘ T

Well Overview

Overview Data

Pump Data

Current Card

VFD Status

Historical Data

Gas Flow Data

3. DPress the Start or Stop Motor buttons.

EEEG| e d@o A B mEY

A %)

Well Basic Data

~ ] Wednesday, August 08, 2018 3:15:31 P
f\jl User: DEFALULT

Overview Data

D Ee | d@on A BE %
) Fe | “ 1, Wednesday, October 24, 2018 35525 P
v 18
L] Jg lgd f\.’] User: DEFAULT 0
Well Overview Well Name
Pumping Speed : 3.27SPM  Well State : Run
Today's Stroke Cnt.: 1355trokes  Elapsed Time in State : 40 Min
Motor State : oM
VFD Commanded 60.00 Hz §
Frequency : ( 7.BISPM ) Operating Mode : “ariable Speed Pump Fillage
Time: 15 ; 55 ; 13 Date : - -
Today's Run Time : 4% | | e 21 e - 20l
Yesterday's Run Time : 0% T
10000 g =
Stroke PPRL : 447 bs | o ! \
= H
Stroke MPRL : 17833 |bs = s ]
Current RPM : ORPM ﬁ \ i i \
Current RPS : ORPS ¢ f e :
-1777
S0 100 150 200212
Current Load Value : 28436 LBS Downhale Position (inch)
Start Stop
Overlay Off Motor Motor
Pump Fillage : 99.62% > .
Pump Fillage SP : 85.00% Current Card
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Well State Run Start
Motor Feedback Status QN Lkt
Operation Mode “ariable Speed Pump Fillage

Pumping Speed 0.00 SPM >
Pump Fillage 0.00 %  —
Today's Stroke Count Ell Stop
Today's Run Time 9 Minute Motor
Commanded Frequency 55.80 Hz(7.12 SPM)

Downtime Counter 2906 Minute .
Motor Alert Delay Time 1 Second

Pump Fillage Set Point 50.00 %
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Calibrate the Inclinometer

IMPORTANT  Well must be running to calibrate the inclinometer. See Start and Stop the

Motor on page 278.

1. Press the Operator tab ( VI\ ).

2. Press the Current Card button.
j) August 17, 2017 8:03:05 AM
m U | CurrentUser: DEFAULT

=]

Current User : DEFAULT — )]
a4

Well Overview
Overview Data

Pump Data

Current Card

VFD Status
Historical Data

Gas Flow Data

3. DPress the Start Calibration button.

&) ﬂ [ )] August 17,2017 7:55:53 AM
m '-f,. — ‘*‘ l User: DEFAULT

Current Card

o

Pumping Unit Date : 17 - Aug - 2017
Time: 07:53:36

_0912 -427-7288 Parameters

E SR - : : :
4 0 20 L] &0 ] 11] 120
Surface Position (inch)

20

0 20 % 0 20 100 i
Downhole Position (inch)

140 160 180 189

Overlay Off

Start Calibration
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Calibration begins.

Calibration in Progress .

4. 'To complete the calibration process, press the Accept or Reject button.

X ]

Calibration
Position Min Raw 0.000
Position Max Raw 2.755
&
Accept Reject

5. Press the Close ( m ) button to return to the Current Card display.
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View Fluid Level Properties

1. Press the Operator tab ( }’I\ ).

2. Press the Historical Data button.

A

August 17,2017 &:03:05 AM

Current User : DEFAULT

Well Overview

Overview Data

Pump Data

Current Card

VFD Status

| CurrentUser : DEFAULT
=) En
=0 1

Historical Data

Gas Flow Data

3. Press theright arrow (g ) three times to get to the Fluid Level

Data display.

EIRERE I L d

| = | %

3 f‘ I ||
@ ! c/..v...‘z I

User :

Fluid Level Data

Wednesday, October 24 2018 4:03:38 P
DEFAULT

o

Current
Fluid Load 0 LBES
Fluid Level 500.00 Ft
Pump Submergence 9300.00 Ft
Pump Intake Pressure 4293.02 PSI
Avg Max Min
Today's PIP 4293.02 4298.02 4298.02 PSI
Yesterday's PIP 0.00 0.0a 0.00 Psl
Today’s Fluid Level 500.00 500.00 500.00 Ft
Yesterday's Fluid Level 0.00 0.00 0.00 Ft
ﬁ COOe0OT ﬁ
[~
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Configure Fluid Level
Properties

1. Press the Configuration tab ().

2. Press the Pump Configuration button.

5 N B l==== October 05, 2017 11:15:06 AM
y J
]L..; J} ('_‘,& |P/ User: DEFAULT 0

Configuration
Well Configuration

Pump Configuration

Sensor Configuration
Fixed Speed Configuration
VFD Configuration
Alarm Configuration

General Configuration

Gas Flow Alarm Configuration

Hardware & Diagnostics

e

Quick Start
4= 0 =
3. Press theright arrow ( @y ) once to get to the Fluid Properties
display.
Pump Configuration a
Fluid Properties
Oil Density 40,10 "API
Specific Gravity of Gas 0.65
Specific Gravity of Water 1.18
Bottomhole Temperature 180.00 °F
Calculated Fluid Level 4
Fluid Level 1500.00 ft
Water Cut 60.00 %
Gas Oil Ratio 300.00 STF/STB
Static Reservoir Pressure 1850.00 PSIG
@ COOOOOOOOOO @

4. Press afield to configure the parameter value with the popup keypad.

IMPORTANT  If the Fluid Level field appears dimmed, clear the Calculated Fluid Level
checkbox.

5. Press the Enter () button to set the value.
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6. When finished, press the right arrow (g ) to get to the Pump

Parameters display.
Pump Configuration E

Pump Parameters

Pump Diameter 1.75 inch
Pump Depth 9800.00 ft
Tubing ID 0.82 inch
Pump Efficiency 1.00 Fraction
Depth of Perforation 10000.00 inch
4= 00000000000 =>

7. DPressafield to configure the parameter value with the popup keypad.
8. Press the Enter () button to set the value.

9. When finished, press the right arrow (g ) to get to the Fluid Level
Cutoff Settings display.

Pump Configuration E

Fluid Level Cutoff Settings

Fluid Level Calculation v

Cutoff Upstroke 1 30.00 in

Cutoff Upstroke 2 130.00 in

Cutoff Downstroke 800.00 Ibs Overlay Off

E0 B0 0 20 20
Downhale Position (inch)

ﬁ VOOGOOOVOO *

TIP  Totoggle between one plot and continuous overlay plots, press the Overlay
0ff/On button.

10. Press a field to configure the parameter value with the popup keypad.

11. Press the Enter () button to set the value.
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12.  When finished, press the right arrow ( gy ) to get to the Fluid Level
Settings display.

Pump Configuration m

Fluid Level Settings
Low Fluid Level Above

the Pump Intake Limit S000 %
Low PIP Limit 50.00 PS!
Fluid Load Correction Factor 0lbs
* BOGO0O00000 *

13. Press a field to configure the parameter value with the popup keypad.
14. Press the Enter () button to set the value.

15. DPress the Close (m ) button to return to the Configuration display.

16. Press the Operator tab ( /l\ ).

17. Press the Overview Data button.

G Ol =1, August 17,2017 8:03.05 AM
o \J} Q& |P/| Current User : DEFAULT o

[= =7y
Current User : DEFAULT =0 S

Well Overview

Overview Data

Pump Data
Current Card
VFD Status
Historical Data

Gas Flow Data

18. Press the right arrow (g ) two times to get to the Process Alarm

Configuration display.

284 Sensia Publication LCS-ENG-M0025 - September 2022



Operation ~ Chapter5

19.

20.

21.

22.

23.

Press the Config button to modify alarm settings for tubing head
pressure (THP), tubing head temperature (THT), casing head pressure
(CHP), casing head temperature (CHT), flow line pressure (FLP), and

flow line temperature (FLT).

Alarm Configuration 3
Process Alarm Configuration (1/2)

Process Current Lo LoLo Hi HiHi
THP 80.00 psi 0.00 psi 0.00 psi 0.00 psi 100.00 ps{ Config
THT 0.00 °F 0.00 *F 0.00 *F 0.00 *F 0.00 °F| Config
CHP 0.00 psi 0.00 psi 0,00 psi 0.00 psi 0.00 ps{ Config
CHT 0.00 F 0.00 *F 0.00 *F 0.00 *F 0.00 *F| Config
FLP 0.00 psi 0,00 psi 0.00 psi 0.00 psi 0.00 psf Config
FLT 0.00 F 0.00 F 0.00 F 0.00 *F 0.00 *F| Config
AUX Process 1 0.00 0.00 0.00 0.00 0.00 Config
AUX Process 2 0.00 0.00 0,00 0.00 0.00 Config
AUX Process 3 0.00 0.00 0.00 0.00 0.00 Config
AUX Process 4 0.00 0.00 0.00 0.00 0.00 Config

Process Alarm
Shared Config

« oooo *

Select the source of the alarm by pressing theup ( & )/down ( v )
buttons. Press the Enter ( « ) button to select the source. The text is

highlighted with a white background when selected.

Alarm Configuration 3
?) THP Process Alarm Configuration ( 1/2)
Source | Manual [ A kA J +
Pressure Value 80 psi
<= o0 =

Press a field to configure the parameter value with the popup keypad.

For parameter definitions, see Alarm Configuration on page 125.
Press the Enter () button to set the value.

When finished, press the Close (m ) button to return to the Operator
display.
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View the Surface and 1. Press the Operator tab ( rl\ ).
Downhole Card |

2. Press the Current Card button.
‘\?. } August 17, 2017 8:03:05 AM 0
m U | CurrentUser: DEFAULT

= Cr
Current User : DEFAULT =0 :!Jf
~ i

Well Overview
Overview Data

Pump Data

Current Card

VFD Status
Historical Data

Gas Flow Data

3. The current card is updated automatically. The refresh rate is half of the

SPM.
‘\?. ] August 17, 2017 7:55:53 AM o
m Uy | User: DEFAULT
Current Card
Pumping Unit Date : 17 - Aug - 2017
_0912 -427 - 788 Parameters Time: 07:53:3

Overlay Off Start Calibration

TIP  Totoggle between one plot and continuous overlay plots, press the Overlay
0ff/On button.
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View Alarm Status and 1. Press the Alarm tab ( Jl ).
Clear Alarm

2. Press the Reset button to clear all active alarms.

0 [ Tuesday, September 27, 2016 11:58:20 AM
o ‘f, ! } I User : DEFAULT 0

Alarm and Event Summary

11:51:14 AM  Hall-Effect RPM Sensor Alarm
11:46:44 AM  Hall-Effect RPM Sensor Alarm
11:42:13 AM  Hall-Effect RPM Sensor Alarm
11:37:43 AM Hall-Effect RPM Sensor Alarm
11:33:14 AM  Hall-Effect RPM Sensor Alarm
11:28:43 AM  Hall-Effect RPM Sensor Alarm

< | [a] v ] s |§|

< o0 =

For alarm definitions, see Alarm Configuration on page 173.

View Well Statistics 1. Press the Operator tab ( ]’:l\ ).

2. Press the Overview Data button.

) August 17,2017 8:03:05 AM
m LJ)! Current User: DEFAULT o

Current User : DEFAULT % :Q:g;%
Well Overview
Overview Data
Pump Data
Current Card
VFD Status

Historical Data

Gas Flow Data
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Configure the RTU Modbus
IPand ID

288

The Well Basic Data display appears. 1)

ElNEREIEE LR

H

Well Basic Data

Well State

Motor Feedback Status
Operation Mode
Pumping Speed

Pump Fillage

Today's Stroke Count
Today's Run Time
Commanded Frequency
Downtime Counter
Motor Alert Delay Time
Pump Fillage Set Point

<=

¥ N o) Wednesday, October
N ) i
m Jf‘ g | | User: DEFAULT

Overview Data

ﬁ,QO'IS 40649 PM

Run
oM

“atiable Speed Pump Fillage

SO0

3.00
99.10
172
63
G0.00
a1

85.00

SPM
%

Minute
Hz(7.B3 5PW)
Minute

Second

%

o

Start
Motor

-

Stop
Motor

)

For parameter definitions, see Well Basic Data on page 122.

1. Press the Configuration tab ().

2. Press the Hardware & Diagnostic button.

OO0 Ir"‘\l : October 05, 2017 11:15:086 AM
m f | | g User: DEFAULT

Configuration

Well Configuration
Pump Configuration
Sensor Configuration
Fixed Speed Configuration
VFD Configuration
Alarm Configuration
General Configuration

Quick Start

(1)  Parameters differ based on the operation mode.

9

Gas Flow Alarm Configuration

Hardware & Diagnostics

L2+
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Upgrade the INSTRUCT SRP
Suite Firmware on Web
Server

3. Press the New IP & ID field.

INSTRUCT SRP P;;
Controller Details
Controller Version 8.219 3
Controller Modbus 1
10 VFD Modbus ID o
LAN 1 1P Address 192 .168 .000 .082
LAN1 MAC Address 00:1BEBE3:CF:0A
LAN 2 IP Address 010 .084 .152 .210
LANZ MAC Address 00:1B:EBG3:CF:08

RTU Modbus IP & ID

New IP & ID Current IP & ID
Analog 0 Status | a v ¢
@ e @

Enter the new IP and ID in the popup keyboard and press the

Enter () button to close the keyboard.

IMPORTANT  The format of your new IP must be <xxx.xxx.xx.xxx> and the format of the

ID must be “1".

4, Press the Save button to set the new IP and ID.

5. Press the Close (2§ ) button to return to the Configuration display.

Before upgrading the suite firmware, check your current firmware revision.
Verify the upgrade that you are installing is not the same as your current suite

firmware revision.

IMPORTANT  Before upgrading your firmware, download your current configurations (see

Download Current Configuration on page 293).

You can also make a backup of your existing firmware by clicking the
Download button (see Download Current Suite Firmware on page 292).
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1. Use the left navigation tree to access System Status > Module Status.
Your current suite firmware is displayed.

o ] INSTRUCT SRP

Module km L% |

Wodijke Marre atieh Ve Ft Sati

2. On the left navigation tree in the web server, click System Upgrade.
T T

INSTRUCT SRP

System Upgrade

[——

3. Select Suite Firmware from the File Type pull-down menu and click
Browse.

INSTRUCT SRP

System Uparade

Deprid (1

@

The File Upload window appears. Navigate to the upgrade file named
“IXC2ymz”.

4. Verify that the System Upgrade options are correctly completed with the
following settings.
¢ File Name: iXC2.VMZ
¢ Retain Configuration (1); Use this checkbox to specify if you want
to keep the current configuration of your INSTRUCT SRP. For
more information, see Retain Configuration Checkbox on page 292.

IMPORTANT  We do not recommend downgrading the firmware. Downgrading can cause
unwanted controller behavior.

(1)  This option retains only existing values and configuration. Any ISAGRAF projects or vMiConfig projects are not retained after the
firmware is upgraded. We recommend that you check the Retain Configuration checkbox when upgrading your suite firmware.
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5. Click Upgrade.
e i Gtte ___ sensa|
INSTRUCT SRP

System Upgrade

1k

6. When the update starts, a status bar indicates the progress for the entire
g
process, including the restart period after the upgrade.

INSTRUCT SRP

Unpacking

ing unpacked

Fril Ape 22 15:86:57 2022

Suite Firmware Update Progress Bar

S5EnNsSia

INSTRUCT SRP
Restarting...

RTU will restart ina moment

Fii Ape 22 15:54:46 2022

Restart Progress Bar After Suite Firmware Update

Module Status

Ghost Version 1.0120

Suite Firmware Version 8.219.5

Module Name Status Version Fault Status
RTU Kernel v 1.0155 NA
Messagelogger ’ 1.0111 NA
AlarmManager Not Running NA
Datalogger Not Running NA

Suite Firmware Revision Verification After Upgrade Process

Reminders

o Calibrate the inclinometer of the well from the Current Card display
(page 128) while the well is running. Run this calibration right after

upgrading your suite firmware. See Calibrate the Inclinometer on

page 279.

¢ Any other configurations that are made before you upgrade the firmware
are reset to system defaults. Use the following process to download your

current configurations.
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Retain Configuration Checkbox

When using the Retain Configuration checkbox during a firmware suite
upgrade:

e You must verify that all modules, except web server and INSTRUCT
SRP, are disabled while you update the firmware suite.

IMPORTANT  Data logger module must not be running while retaining the
configuration during a firmware suite upgrade. It can cause web
server to hang due to USB data logging.

¢ Only the configuration of the INSTRUCT SRP module is retained in
the current release (8.219.5) when upgrading from suite 8.217.6. and
8.217.3. The following parameters are not retained:

— Fluid level calculation enable/disable
— Fluid level input type

— Static reservoir pressure

— Reservoir type

— All process alarm variables

— Pump unique ID and sub-ID

- Crank pin

¢ Retain Configuration only supports upgrading to a higher suite version.

IMPORTANT  Downgrading firmware suite to a lower version is not supported.

e Datais not retained when a firmware suite is upgraded.

Download Current Suite Firmware

1. Use the left navigation tree to access System Upgrade. In the Download
section, the Download button is used to download suite firmware.

INSTRUCT SRP
System Upgrade

- Shrtaiy File Type: Sute Frmware
File Mame: Choose File | N file chosen
l:l T Retain Configuration: ]

Upgrade | Existing data

Download
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2. Click Download. When the download starts, a status bar indicates the
progress for the entire process. The download takes several minutes.

Home  Aboutus  Contact us

INSTRUCT SRP

System Upgrade

Flle Type: Sute Frmvare
File Narme: Choose File | No file chosen
o e Fetain Configuration: ]
Upgrade | Existing data will be lost on upgrade
Download
Suite Frrrmware

3. After it finishes loading, right-click and select “Save link as”

528nsia

INSTRUCT SRP

System Upgrade

File Type: Siste Firmuare  » € sove ds
File Marme: Choose File | Na file chosen B = )
Retsin Confiquration: [-] =
T Retain Configuration: TR P
Upgrade | Exmiting data will be last an upgrade Favorites
W Deskicp
Download
Libearies
Suite Firmware Dawnioad | Diiasenis |
Preparing Dewnload I : | —
Download Link K Hore To Dawnload e IS -
B vioeos
File name:  Suite_Firrmware_v8.220.3.5mz =
Save a5 type: VMZ File ("»mz) 2
* Hide Folders Save Cancel

Download Current Configuration

1. Use the left navigation tree to access Download > Configuration.

Main Menu

Download Configuration

NOTE: Te Download, right click and select Save as.

Syst
Mon Feb 13 13:16:43 2017

2. Right-click the file that appears on the page and select Save Link As...

Download Configuration

HNOTE: To Download, right click and select Save as.

Open Link in New Tab
Open Hew Window
Opeen Link in New Brivate Window

tion Boakmark This Link

yise This |ink

Mon Feb 13 13:25:43 2017 Save Link As...
‘Save Link tg Pocket
Cogy Link Locabian
Seasch Google for “Configuration.c...”

Irgpect Element (5

3. Save the configuration file to your computer.
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0perate the Valve Check To operate the Valve Check, follow these instructions.

1. Click “Start” to run the valve test module.

2. After the valve test module completely captures the data, a Save button
will appear.

Surface Position (inch) v/s Time (sec)

60 £l 120 10 180 m 24

Reset Zoom

‘ | Cancel ‘ ‘ Back ‘

3. A menu will appear that allows you to select each parameter to mark it
off the Surface Load chart.

Traveling Valve Test

Farametsr Load Time Save
Load Time Save
z -
Residual Friction & Fluid Load (Approximate)
Parameter Load Time Save
Tv Load Isb =
Counter Balance Effect
Load/Position Time Save
B 0.0 2 ~
o
inch a0 e
Rotation Clackatsz w
Valve Check Result
ve _eakage 0.00 bblfday
Load Rate 0.00 Ibs/s2c
o Ibs
Fluid Lead {Approximate) o lbos

sV

| Gensrate coV |

| ztart | | et | | Detate || Sack |

4. Select each icon on the left-hand side “blue” dot for the parameter to
calculate off the chart.
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5. After each parameter is marked off, make sure to select “Save” from the
parameter on the right-hand side.

Traveling Valve Test

1. In order to successfully perform the traveling valve test, and obtain the
value for the leakage calculation, the M1, M2, M3 values should be
marked on the load chart and saved.

2. The points must be marked as the pumping unit is stopped, heading
upstroke in the middle and left off for the controller, to acquire data
after the Start button is selected for the data collection to begin.

3. Once, the data collection is done, the points of reference M1, M2, and
M3 should be marked on the load plot. The following image provides an

example on where each point might be selected from the load plot.

Traveling Valve Check

Position, in.

point 1

/ point 2
15000 - /:!IpomtS

5000

Load, Ib

EEETE |
P 0 5 10

Time, gec

Figure 292 - Traveling Valve Check

4. Traveling Valve Check Points load points to Calculate Leakage(l).

a. M1: this value is the first point that is marked of the load chart after
the data is capture to determine the leakage of the traveling valve.

b. M2: this value is the second point that is marked of the load chart
after the data is capture to determine the leakage of the traveling
valve.

c. M3: this value is the third point that is marked of the load chart after
the data is capture to determine the leakage of the traveling valve.

(1) . Gibbs, ROD PUMPING Modern Methods of Design, Diagnosis, and Surveillance, USA: BookMasters Inc, 2012.
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Standing Valve Test: the standing valve test is performed with the well
stopped heading downstroke. The load rate change is calculated from
the load change between two selected points N1 and N2. The rate of
change of the load dropping should be relatively uniform and slow.

a. N1: this value represents the first load point selected for the
calculation of the load/seconds rate.

b. N2: this value represents the second load point selected for the
calculation of the load/seconds rate.

Residual Friction & Fluid Load

a. Ft: This value is the leak off traveling valve load marked on the load
chart while performing the Traveling valve test. This value is the value
that is marked on the load chart while the well is stopped heading
upstroke, but several minutes must be waited before marking this
point for the load. The traveling valve load must be stable and it must

already have all the fluid "leaked" off hence this value is called the
Leak off traveling valve load.

b. Fs: This is the standing valve load that is marked off on the
Downstroke during the standing valve test. The Fs value is marked off
when testing the standing valve after the load has stabilized.

c¢. Tv Load: The traveling valve load is marked on the load chart with
during when the traveling valve is full before all the fluid is leaked off.

Counter Balance effect: the well must be stopped in a neutral position
on the way upstroke or Downstroke with the load stabilized for this test.

IMPORTANT  The counter balance effect test can only be performed using a continuous

analog position measurements as the inclinometer. Continuous
measurement for position is needed.

9.

a. LD_CBE: The LD_CBE option must be selected from the table and
the load must be marked on the chart using the vertical line
corresponding to the LD_CBE color.

b. PS_CBE: The PS_CBE option must be selected from the table and
the position corresponding to the same point for position to
LD_CBE must be marked on the position chart that is below the
load chart.

Pumping

a. Direction: this is the direction where the well was going before being
stopped when performing the counter balance effect test.

b. Rotation: this is the rotation of the crank arm of the well, it can be
clockwise or counterclockwise.

Valve Check Result

a. Traveling Valve Leakage: this is the resulting leakage calculation from
the traveling valve test.

b. Standingvalve load rate: this is the standing valve load result
calculated during the Standing valve test.
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Pumping
Direction

Riotation

Valve Check Result

sveling Valve Leakage

Standing Valve Load Rate

Csv

| Desata || Sack |

10.

Residual friction: the residual friction is calculated from the Residual
friction & fluid load determination in part 3 of the Valve test in the
webserver.

. Fluid load (approximate): the fluid load is calculated from the

Residual friction & fluid load determination in part 3 of the Valve
test in the webserver.

If the user selects, “Generate CSV” it generates all the values collected

during the valve check along with all the resulting calculations.

11. After all the values have been confirmed, and “Save” has been selected
for each parameter, the calculation will execute when “Set” is selected
from the lower-left corner of the webpage.

CsV

Upstnaka W

97.90 bblfday

14258 lbs/s=c

3704 lbs

17E1 lbos
alveTesting.c

| Genarate CEV |

| Btart | IEI | Dessta || Back |
Button | Description
Generate | This generates a (SV file with all the inputs and output data of the calculations from the valve tests.
Start This button starts the process of the data collection of the valve test, the data collection takes about 5
minutes.
Save Save the data that is collected during the valve test. This button is only available after the QRATE iX(2
High Performance Edge Controller has finished collecting the data.
This button will trigger the calculation for the valve test results, only use this button after the lines are
Set marked and the reference points are saved for each parameters of the valve test. When the “Set”
button is selected, the webpage will refresh.
Cancel This button once selected will cancel or interrupt the data collection during the valve test after it has
started.
Delete | The delete button will clear all data out of the valve test webpage.
Back | This button takes you back to the previous menu.
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|ntegrate Powerflex 753/755 Table 9 shows the tools that are required for integration.
VFD Table 9 - Powerflex Integration Tools

Tools

INSTRUCT SRP Suite FW (latest release)
vMiConfig Software (latest release)
PowerFlex 753/755 vMiConfig project file

Drive Executive or CCW software (latest version) for the PowerFlex 753/755
Ethernet Cables (6 ft at least)
PowerFlex Drive ENET-R Card (20-750-ENETR)

Enet-R Card

Make sure to install the Enet-R card onto Slot 6 of the PowerFlex 753/755
VED. The Data Links depends on the Position of the Enet-R card in the
PowerFlex Slot.

Figure 293 - Enet-R Installed on Slot 6 of PowerFlex 753/755

LE~W &L - O B8 & @
d=Back ¥ EtherNet/IP - (Port 6) Files
&% Undefined Node File Name

& 0- Powerflex 753
#--a€ Diagrams
8 Parameter List
-3 Monitor
3 Motor Control
®--(3 Feedback & I/O
3 Drive Cfg
-3 Protection
(23 Speed Control
-4 Torque Control
-3 Position Control
(3 Communication
(23 Diagnostics
3 Applications
a2
£ 8g 1 - 20-HIM-x6
8 Device Parameters
3 Default Custom
=88 6 - EtherNet/IP
18 Device Parameters
13 Host Parameters
(4 Default Custom
-8y 14 - Devicelogix

Device Parameters
Host Parameters
Default Custom

o}

®

®

&=

B--@

®
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Load the Configuration File

To load the configuration file, follow these steps.

1. Open the Webserver of the INSTRUCT SRP using LAN 1 Port.

2. Open the Chrome browser and type the factory IP, https://
192.168.0.82

Use “Admin” as user name and “vMiRtu800” as the password.

4. Ensure that the ENIP Module is active, under the RTU Kernel, in the
QRATE iXC2 High Performance Edge Controller. This module will
allow the QRATE iXC2 Controller to communicate to vMiConfig.

5. Make sure the LAN2 Port of the QRATE iXC2 Controller is connected
to the Enet-R port of the VED.

6. Certify that the laptop network card is connected to the LAN1 port of
the QRATE iXC2 Controller.

Figure 294 - ENIP Module

RTU Kernel Configuration

General

Watch Dog Interval 180 seconds

Internal Applications

Application Enable
MessageLogger
AlarmManager

Datalogger

10_DataAcquisition
MB_RTU_Master

MB_RTU_Slave

MB_TCP_Master

MB_TCP_Slave
WebServer

WetGasDetection

ISAGRAF
RPC a
DNP3_SLAVE

DNP3_MASTER

WMP
ENRON_MB_SLAVE

ENIP
VFD_MASTER

MB_Data_Copier
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7. Open the vYMiConfig Software and open the file named “.vmj” template
file for the PowerFlex 753/755 drive. This file allows the configuration
and link up of Modbus registers to Datalinks messages from the VED.

Figure 295 - Open Project File

File | Edit Tools Window Help
New 1 | 5

Open

vax

Close DP

E O Ro

Save toring

Save As
>3

Recent »
DNP3 Master

Exit
- DNP3 Outstation

& |38 Envon Moabus
EE Enron Reports

m MQTT Client A

: m MQTT Client B

=] L%l EtherNet/IP Scanner

H Module (PowerFlex 753)

Properties
T4l
Online
IP Address
Device Type

False
192.168.0.85
iXc-2

rax

8. Set the IP address of the PowerFlex 753/753 port of the Enet-R card to
communicate with LAN2 of the QRATE iXC2 High Performance
Edge Controller, which is 192.168.1.83 by default. The VFD can be set
to any IP 192.168.1.XXX. The VFD must be connected directly to
LAN?2 port of the QRATE iXC2 Controller.

9. Select the drive and right-click the Drive icon under the Ethernet/IP

Scanner.

10. Define the IP of the VED and click Apply and OK to complete the
LAN setting changes.

Figure 296 - VFD Communication IP from Enet-R card Port

File Edit Tools Window Help
el XA 1
#roject Explorer Tax

) pockup VTD PF7EY_TSS
) Manitanng
- |SL DNP3
L, DNP3 Masler

2, DNPI Duistation

[z Envon Modbus
[ envoarepans
S MaTT Chenta

& MQTT Client B

| EtharNeyIP Scannar

y Jucaie Powsric o)

Troperties

@ Device Config Madule’ (PowerFlex 753-ENETR AC Drive for RPC Application)

Gunersl | Mapping | Paramseters | put Datslinks | Outpu DataLinks

Identity
Descripbon PowerFlex 753-ENETR AL Drive for FIPC Appication
Instancs Madulo
Revisian § =

Electronic Keying  Disablnd -

Cannection

P Address

AP 1000 (ms) Accept Listen Only

Cancul
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11. Right-click the Ethernet/IP Scanner Icon and select Download.

Figure 297 - Downloading the Configuration to the QRATE iXC2 High Performance Edge
Controller to talk to the VFD Drive

Project Explorer v X

=425 RPC ENIP Shell (port0 and 5 Dl stats) Al status and TH

M Maonitoring

[_]LZ] DNP3

27, DNP3 Master

e 27, DNP3 Outstation

EIE$ Enron Modbus

g Enron Reports

........ m MQTT Client A

........ m MQTT Client B

Go Online
Download
Upload
Add
Import

AN I

Paste
! il T »

Properties o x
12.  Open Drive Executive or CCW (Connected Work Bench) for the
PowerFlex 753/755 VFD.
a. Go to the Enet-R Card configuration.
b. Configure the input data links from the VFD Enet-R card as
presented in Figure 298.

Figure 298 - PowerFlex 753/753 Data Links Configuration on Port 0 (Location of the Enet-R

card)
aBack ¥ - Port 6: Host Parameters

& % Undefined Node ¢ | Parameter Name | Value | units | intemalvVale | Comment | Default |
2-H 0- PowerFlex 753 0 DL From Net 11 Disabled = 0 = 0 ]
gL L 12 DL From Net 12 Disabled = 0 = 0 1
i ng ::D":T::e' List 13 DL From Net 13 Disabled = 0 = 0 (
. 14 DL From Net 14 Disabled £ 0 ] 0 '
@ Ca Feedback & /O 15 DL From Net 15 Disabled El 0 = 0 t
&-Ea Drive Cfg 16 DL From Net 16 Disabled = 0 = 0 ‘
& Ca Protection 17 DL To Net 01 Port 0: Output Frequency =y it j= [] (
@[3 Speed Control 18 DL To Net 02 Port 0: Limited Trq Ref £ 690 irf 0 t
&- (3 Torque Control 19 DL To Net 03 Port 0: Qutput Power =4 9 2 ] (
-4 Position Control 20 DL To Net 04 Port 0: DC Bus Volts =3 1 = 0 t
#-£3 Communication 2 DL To Net 05 Port 0: Output Current = 7 =] [ t
B D"‘Qf‘“““ 2 DL To Net 06 Port 0: Selected Spd Ref = 592 =] [ (
%~ Applications bE) DL To Net 07 Port 0: Neg Torque Limit = 671 | 0 1
Lt ?; ':?::i‘:m'" 24 DLToNet0s Port 0: Output Voltage E| s Z| [} (
2 Device Parameters 25 DL To Net 09 Port 0: Last Fault Code =1 951 &) 0 t
Ca Default Custom 26 DL To Net 10 Port 0: Drive Status 1 == 935 £ 0 (
& % 5 - VO Module 24v 27 DL To Net 11 Port 0: Drive Status 2 = 936 = 0 t
= 88 6 - EtherNet/IP 28 DL To Net 12 Port 0: Fault Status A £ 952 = 0 |
[ Device Parameters pi] DL To Net 13 Port 0: Fault Status B E] 953 = 0 '
[ Host Parameters 30 DLTo Net 14 Disabled = 0 = 0 t
L4 Default Custom 31 DL To Net 15 Disabled ) ] =) 0 t
@ B 14 - Devicelogix 32 DL To Net 16 Disabled = 0 b= 0 t
33 Comm Fit Action Fault | 0 Fault i
34 Idle Fit Action Fault | o Fault 1
35 Peer Fit Action Fault 7 0 Fault 1
36 Msg Fit Action Fault | 0 Fault i
37 Fit Cfg Logic 00000000000000000000000000... 0 00000000000000000... {

38 Fit Cfg Ref 0.000 0x00000000 0000
39 Fit Cfg DL O1 o 0 0 t
40 Fit Cfg DL 02 ] 0 0 t
41 Fit Cfg DL 03 ] o 0 1
42 Fit Cfg DL 04 0 0 0 {
43 Fit Cfg DL 05 0 0 0 t
44 Fit Cfg DL 06 0 0 0 '
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VFD Comm Fault Action and Idle Fault Action Parameter

If the Ethernet/IP communication between the INSTRUCT SRP and the
PowerFlex 753/755 is lost, the PowerFlex 753/755 can detect the COMM
failure and take action. The configuration is accomplished through parameter
33 and 34, of Ethernet/IP Host Parameters list, of the PowerFlex 753/755.

If parameters 33 and 34 are configured with “FAULT” value as shown on the
following figure, the VFD will fault and stop the motor from running if the
communication is lost with the INSTRUCT SRP. It is recommended by
default to set parameters 33 and 34 to “FAULT” value as shown on the picture
below. If the VFD is Faulted, it requires operator intervention to restart it.

Figure 299 - Recommended default values for COMM FLT Action (33) and Idle FLT Action (34)

-8 2 - 20-HIM-x6 EAE UL 10 NET 15 POIT U: LIgital L... 22U
..Jd Device Parameters 32 DL To Net 16 Disabled = 0
...@ Default Custom 33 Comm Fit Action Fault j 0

34 Idle Fit Action Fault ~ 0
35 Peer Flt Action Fault j 0
36 Msg Flt Action Fault j 0
B 37 Fit Cfg Logic 000000000000000... 0

On the other hand, if the parameters 33 and 34 are set with a value “HOLD
LAST” as shown on the following figure, the VFD will stay in RUN if the
communication with the INSTRUCT SRP is lost. The VFD will stay in
STOP if the VFD was in STOP before the communication is lost. The
“HOLD LAST? value for parameters 33 and 34 must be treated with caution
as the pump jack will keep running if the INSTRUCT SRP communication
with the VED is lost.

Figure 300 - Values for COMM FLT Action (33) and Idle FLT Action (34) to keep the VFD in same
mode as prior to communication loss with the INSTRUCT SRP

Eﬂi 2 _ 2[}—HIM—X6 L L/YL T INECL L0 FUILw. IJ'IHII.!II ...
58 Device Parameters 32 DL To Net 16 Disabled =
i...Ca Default Custom 33 Comm Flt Action Hold Last -

5818 4 - EtherNet/IP 34 Idle Fit Action I_th:l Last -
- i 35 Peer Flt Action Fault -

-E8 Host Parameters 36 Msg Flt Action Fault -
"""" 37 FIt Cfg Logic 000000000000000:
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Validate Communication

Follow these instructions to validate the communication.

1. After the vMiConfig file has been downloaded to the QRATE iXC2
High Performance Edge Controller, and the Data links are configured in
the PowerFlex 753/755, validate the communication through the Panel
View “VED Status” screen.

2. The VED Output Frequency should match the output frequency
displayed on the VFD.

Figure 301 - DataLinks Read Parameters from the Drive

O A Thursday, March 04, 2021 11:26:43 AM
u £ | 4 o fd] User: DEFAULT 0
VFD Status
Command To VFD
Commanded Frequency 35.00 Hz( 4.495PM)
Feedback From VFD
Output Frequency 0.00 Hz
Output Torque 0.00 %
Output Power 0.00 KW
DC Bus Voltage 0.00 wDo
Output Current 0.00 AMP
Selected Speed Ref 0.00 Hz
Negative Torque Limit 0.00 %
Output Voltage 0.00 WAC
Last Fault Code a
Drive Status 1 1]
Drive Status 2 1]
Fault Status A a
Fault Status B 1]

3. vMiContfig should show a green VED Icon if the PowerFlex 753/755
VED is successfully communicating to the QRATE iXC2 Controller.

Figure 302 - Online Communication to the Powerflex VFD

File Edit Tools Window Help

mE=R " +
-oject Explorer ~ax|[
—@ ENIP (port0 and 5 DI stats) Al status and Tk
1*—1# Monitoring
_‘%‘ DNP3

-7, DNP3 Master
27, DNP3 Outstation
—E$ Enron Modbus
Enron Repors
m MQTT Client A
m MQTT Client B

dF Go Online

- Module (P Download

L g

4+ Upload
+ Add

G Import
Paste
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Figure 303 - Good Communication Indicator to the PowerFlex 753/755

_.K.K EMHIF Tesl

| DR
[= S

oy WP Masiar

E:-é DMFY Ouistation

Class 1 Pre-mapped Real Time Based Messages

O
File Edst Tools Window Help
ow W ] o5

= B

Figure 304 shows the parameters for Class 1 messages that are previously

mapped. These are real-time messages from the drive.

IMPORTANT Do not modify the configuration for the parameters below as this could

result in communication malfunction with the VFD.

Figure 304 - Class 1 Message Parameters

Ganernl | M3gping | Pacamaters | ksput Datnlinks | Ouput DataLinks

At Mapping
Start Modbus Address 4501 A @ Recommendad Fa-map

Aasombly  Asserbly ah
Type OHiset [o—

Canng | ® a ConnacticnSintus
Cowa v & Stws
| inpat = a Fandback
It | 12 CutputFreg
Input v 8 Limitad TrgRef
| inpuat|= 2 CutputPowsr
-Trwr - 24 DCBusVots
Input |~ 2 CutpuiGurrent
'.!Mru_nﬁ_‘ g ¥ 32 SedeutedSpeedHsl
gt || 36 MegTrgLimit
Inpia | * A Cutputvoiaga
-_Ir:i:;ln;“ + LasiFautCode
Input |~ 4 Dmnsiual
Inpud | * 52 DievStnbuns
gl |~ 56 FautStatah
Input |+ 50 Faursnsh
(Quput (| 0 Commen
v | Output [~ 4 Reforence
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Trigger-based Class 3 Message Parameters

Figure 305shows the tab of all Class 3 parameters that are trigger-based to
execute a read and a write. These parameters are used exclusively for
configuration, as they are all mapped to Modbus Input and holding registers
that are used for configuration.

Figure 305 - Class 3 Message Trigger-based Parameters

Prrnmates Triggars
Pead Tigger Address PR = 7 Wirke Trigges Addeess HRL w

P —— Owelen  Dee el Was W ., W Pe e
47 F
47 Fo]
147 n
47 k-]
47 174
47 a0
Pgeies 3 w | s
sl w7 sz
147 arz
147 I
47 387
147 a4
47 385
Catnloghumbee
Ok Apply Cancal
Input Data Links

Figure 306 shows the pre-defined data links from the VED Drive. The data
links use Class 1 real time messages to communicate to the QRATE iXC2
High Performance Edge Controller. The list below presents a predefined list
that are not to be modified. Additional Data links can be added to the list
below.

The PowerFlex 753/755 VED must contain the same data links as listed in
Figure 305, the VED parameters for Datalinks must match the vMiConfig

parameters in the same order.

There are extra Input data links that can be consumed from the drive for other
parameters for Datalinks 13,14, and 15.

While adding more Datalinks, they must be added to the tab “Mapping”
presented in Figure 304. There are offset values that must be calculated to
match the Datalinks position. The Offet are counted every 4 numbers starting
from the existing ones in use since each Datalinks takes 4 bytes.

Sensia Publication LCS-ENG-M0025 - September 2022 305



Chapter5  Operation
The following example presents 3 extra Datalinks that were added. Notice that
the offset is 64, 68, and 72. The Modbus registers needs to be allocated as well
in the case below Input Registers 5450, 5460 and 5436.
Figure 306 - Datalinks as Extra Inputs
@ Device Config "Module’ o &=
| General | Mapping | p | Input DataLinks | Output Datalinks |
Auto Mapping
Start Modbus Address 4501 Al @ Recommended Re-map
Assembly Assembly pi Modbus Modbus Length #
Type Offset LSschpion Range Address (bytes)
[ mput [+] 36 NegTrqLimit [ R || 5313 | 4
[ Input | ¥ 40 QutputVoltage [ IR |»| 5317 4
[ Input v e LastFaultCode IR |x| 5323 4
[ Input |~ 48 DriveStatus1 R |*| 5315 4
[ mput |¥| 52 DriveStatus2 [ IR [»| 5319 4
[ input |+ 56 FaultStatusA [ IR [v| 5327 4
[ Input |~ 60 FaultStatusB R |[v| 5331 4
| output |~ 0 Command R |v| 5429 4
| output |~ 4 Reference IR |~| 4503 4 |
[ input |+ 84 Port 5 DI Status [ IR |»| 5450 4
[ mput |v| 68 Port 0 DI Status [ R [~| 5460 4
[ Input |~ 72 Al 4-20mA R |~| 5436 4
| Output [~ 8 Output Pressure from iXC2. Input Register 5829 IR |~»| 5829 4
. [ - [ - o=
[ ok | [ appy | [ cencal |

306

The corresponding Data Input Data links are for 13,14 and 15 which
corresponds to the offset 64, 68, and 72 from Figure 304. Note that the
Datalinks point to port 0, which is the port where the Enet-R card is installed

physically.
Figure 307 - Extra Input Data Links
@ Device Config ‘Module’ E [t
General | Mapping | Parame(ers; Input DataLinks | Qutput DataLinks |
Input DataLinks
Size [16] foud Note: This configuration must match that of the actual drive
DataLink Port Parameter DataLink Port Parameter
0 0 L 8 0 951
1 0 690 9 0 935
2 0 9 10 0 936
3 0 1 1 0 952
4 0 7 12 0 953
5 0 592 13 5 1
6 0 671 14 0 220
i 0 8 15 5 50
ok | [ apy | [ cancel
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IMPORTANT Do not modify data links unless needed from the VFD. Modifying the
Datalinks and its position in the communication table below can cause a loss
of communication between the VFD and QRATE iXC2 High Performance Edge
Controller.

Figure 308 - Input Datalinks

e = S A W RN S ey —_— ———— = ———=
File Edit Took Window Help
el ¥d
Progject Explorer -ax
Genersd | Mapping | Parameters | npulDatslinks | Output DataLinks
&) ok VFORFTLTSS
4+ Monitaring Irupat Dntal ks
=
) DHP3 San i » Mote: This canfrguration must malch thal of the sciusl drve
22, ONE3Mastor
D7, NP3 Oustaton DitaLink Port Paramator DataLink Port Paramater
o o 1 B [] 981
Eﬁ,[ Enran Modbus
1 o 650 ) a 35
Enran Haparts
[§ il 2 ] 3 10 [] 26
ﬁq MAYT Ehem 3 [ " 1 [} a2
S MaTT Chunt B 4 o 2 [ ET)
S22 EtharNeyiP Scanner 5 [ 5] 0 1
q Madule (PoweiFiex 753) L o &1 5
T o & 5
Properties “ax
34l
CatalogNumbar
Ok Apply Cancal
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Output Datalinks

No Output Datalinks are used for the controller Application. There are up to
16 output data links that can be used and configured.

While Configuring data links, the Output Offset must be determined and
added to the Mapping tab page presented in Figure 304 under the mapping tab.

The following example shows the Output Data Links that was configured.
Note that the Datalinks are directed to port 0 as this is the port where the
Enet-R card is installed. The same Datalinks must match from the VFD.

Figure 309 - Output Datalinks

. Device Config 'Module’ . E@
General | Mapping ) Parameters | Input Datalinks | Output Datalinks
Output Datalinks
Size i - Note: This configuration must match that of the actual drive.
Datalink Port Parameter Datalink Port Parameter
0 o 232 ] 0 ]
1 0 0 9 0 0
2 0 0 10 0 0
3 0 0 11 0 0
4 0 0 12 0 0
5 0 0 13 0 0
8 0 0 14 0 0
7 0 0 15 0 0
Ok | ‘ Apply ‘ | Cancel
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Chapter 6

INSTRUCT SRP Status
Indicators

Troubleshooting

This section serves as a guide for qualified personnel with proper training to

troubleshoot INSTRUCT SRP* controller components and wiring.

The INSTRUCT SRP can be set to one of the following nine states. The
current state can be checked on the Well Basic Data (page 122) and Well
Overview (page 120) displays.

Table 9 - INSTRUCT SRP States

State

Description

Stopping

The motor is in the process of coming to a stop.

Unable to Stop

This state indicates that the pump has failed to stop after a fixed time interval of 240
seconds from when the INSTRUCT SRP sends the stop command.

Stopped

In this state, the INSTRUCT SRP application is stopped. This state is also the initial
configuration state. After the INSTRUCT SRP has been installed, it must be configured. No
control is performed in any mode until the INSTRUCT SRP is configured with a set of well
parameters, put into a well operation mode, and Start Motor is selected. If any parameters
or configurations require changes, the INSTRUCT SRP must be put into stopped state by
selecting Stop Operation from Well Operation Mode display (page 121).

Motor Alert

Before starting the motor, the INSTRUCT SRP waits during the preconfigured Motor Alert
Delay time. The INSTRUCT SRP then switches the D04 signal ON and thereafter switches
OFF after the delay time expires.

Start

Shortly after the motor is turned ON, the INSTRUCT SRP enters into a Start state. No control
commands are acknowledged in this state.

Unable to Run

This state indicates that the pump has failed to start after a fixed time interval of 60
seconds from when the INSTRUCT SRP sends the Start command. There is not further
action and the Well State remains in “Pump unable to Run” state.

Run

In this state, the INSTRUCT SRP controls and monitors the well. Based on the well
condition, the INSTRUCT SRP responds accordingly.

Rest

Depending on the well condition, such as Pump Off, Dry Well, or after the runtime expires
(Manual Timer mode), the INSTRUCT SRP switches to the preconfigured Rest state. This
state is applicable in Fixed Speed Pump off, Fixed Speed Manual Timer, VFD Pump Off, and
VFD Pump Fillage operation modes.

Fail-safe Run

The system switches to this state when a position indicator error happens. This state occurs
if the motor is running in Fixed Speed Pump Off mode and the alarm action for a position

indicator error is configured to take a fail-safe action. You can configure the runtime in this
state or depend upon the last 24-hour run/rest history if the smart clock feature is enabled.

Fail-safe Rest

After the fail-safe runtime expires, the INSTRUCT SRP switches to the preconfigured Fail-
safe Rest state.

HOA If the Hand-0ff-Auto (HOA) switch is wired to the INSTRUCT SRP 1/0 Board and is ON, the
INSTRUCT SRP well state changes to the HOA state. In this state, the INSTRUCT SRP
application is bypassed.

Shutdown The INSTRUCT SRP switches to this state if an error condition occurs (for example, all critical

alarms or AUX-faults). Unless the conditions are cleared or you manually reset the alarms,
the motor cannot be switched ON.
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Incomplete and Erroneous
Surface Cards

310

An incomplete or erroneous surface cards commonly appear as a horizontal
straight line with no variation on the surface card. To identify the specific
cause, refer to the load and position indicator inputs (load cell and
inclinometer).

Troubleshoot Load Cell

To troubleshoot the load cell, follow these steps:

e With the INSTRUCT SRP I/O powered on, verify the excitation
voltage to the load cell across EXC+ and EXC- is approximately 5V
DC. If the excitation voltage is 0V DC, the INSTRUCT SRP I/0O
needs replacement. Contact your local Sensia sales office for more
information.

e With the INSTRUCT SRP I/O powered on, verify the voltage from
the load cell across SIG+ and SIG- remains between 0...10 mV. The
voltage decreases on downstroke and increases on upstroke. If the load
cell voltage is 0 mV, verify continuity of the load cell. If the load cell
voltage remains constant at a value greater than 0 mV on upstroke and
downstroke, the load cell could be faulty.

e Verify input voltage from the load cell to the controller (Controller
Details on page 187). The load cell input voltage (All) varies between
0...4.02V DC. The voltage decreases on the downstroke and increases
on the upstroke. If the voltage observed on AIl channel is 0OV DC or
remains at a constant value, verify that the controller I/O has been
configured properly (Sensor Configuration on page 66). If configured
properly, the controller I/O needs replacement. Contact your local
Sensia sales office for more information.

Troubleshoot Inclinometer

1. Verify that the inclinometer is positioned correctly.

Figure 310 - Inclinometer Positioning on I-Beam

2. With the INSTRUCT SRP I/O powered on, compare EXC signals
(EXC+ and EXC-) on the INSTRUCT SRP I/0O to EXC signals on
the inclinometer Molex® connector. Verify that your inclinometer
Pinout configuration is consistent with specification.
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3. Measure and observe the voltage signal (SIG+ and SIG-) on the
INSTRUCT SRP I/O (Figure 311) and inclinometer Molex connector
(Figure 312). The signal voltage increases as the horse head moves up
and decreases as it moves down between 3.48...4.5 V. If the voltages are
not within this desired range, recheck the inclinometer position.

Figure 311 - Inclinometer INSTRUCT SRP 1/0 Wiring

rﬂmﬁ

I TR

EXC+ 516+ 5IG- EXC. f* mmum.mc_l l_ _l

4. Ifanovoltage signal is detected through the Molex connector, verify
wiring on the inclinometer board (Figure 312) and check that all wires

are secured properly.

Figure 312 - Internal Pinout of Inclinometer

Troubleshoot Hall Effect Sensors

1. Verify that the Hall effect crank arm and motor shaft/RPM sensors are
properly wired (see Figure 16 on page 23).

2. Verify that your Hall effect sensors are properly installed with their
magnets properly mounted. When mounted correctly, the magnets pass
in front of each sensor when the crank arm and motor shaft rotate. A
24V signal must be measured when the magnet is properly aligned with
the Hall effect sensors.

3. Measure the voltage across +24V and -24V of the terminals that supply
power to the Hall effect crank arm and motor shaft/RPM sensors. The
voltage must measure about around 24V. If the voltage is OV for either
sensor, verify that the Hall effect sensor is properly wired (see Figure 16

on page 23).

4. Measure the voltage across SIG (signal) and -24V of both Hall effect
sensors with the magnets in front of the sensors. The voltage across SIG
and -24V must measure around 24V.

Sensia Publication LCS-ENG-M0025 - September 2022 31



Chapter 6

Troubleshooting

Motor Not Starting

Motor Status Feedback Error

312

5. Verify that the signals for both Hall effect sensors that are sent to the
controller I/O board are “High” (value equals 1) when both magnets are
in front of the Hall effect sensors. The digital input status for DI6
(crank arm) and DI9 (motor shaft - RPM) can be verified on the Digital
I/O Status display (see Controller Details on page 181).

Digital I/0 Status X |

Digital Input Value
DI (Motor On/Off)

DI2 {(HOA)

DI-3 (AC Power)

D14 (AUX)

DI (AUX)

DI-6 (Crank)

D7

DIg

DIS (RPM)

Digital Qutput V.
DO-1 (Motor On/Off)

D02 (Latched)

D023 (Unlatched)

DO 4 (Start Alert)

DoS5

DO&

Do.7

DO8

ooooo—s,o0® oooooo =00

e Issue a start motor command (see Start and Stop the Motor on

page 272). Verify that the relay status indicator is on.

e Check the connectivity to the terminals.

o Check that all trip/fault conditions are cleared.
e Check the motor start alert delay value. Wait until delay time as elapsed.
o If relay status indicator light does not come on, contact TechConnect

Support or Sensia Support.

IMPORTANT  If you have a PowerFlex® drive (or power package), check the Run command
on the drive and the EtherNet/IP communication between the drive and the
INSTRUCT SRP.

Verify that the motor feedback signal (~24V DC) is present when motor is
ON by measuring the Feedback terminals in the INSTRUCT SRP I/O. If the
motor feedback signal is not present, the motor status feedback error alarm is
raised.
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Appendix A

Enclosure Specifications

Hall Effect Sensor

Load Cell

Specifications

Table 10 - Enclosure Specifications

Attribute Value

Dimensions (HxW x D) 46x46x29m (18x18x11.5in.)

Material Steel (with white paint)

Ratings IP14, NEMA 3R

Weight (Fully Equipped) Display: 22.7 kg (50 Ib)

No display: 21.5 kg (47.4 Ib)

IMPORTANT Install the INSTRUCT SRP* controller in areas that are not classified as

hazardous locations.

Table 11 - Hall Effect Sensor Specification

Attribute Value

Operating temperature -40...185 °F(-40...85°(C)
Supply Voltage 45...24VDC

Output Sinking, up to 25 mA of Current
Sensitivity ~350 Gauss

Table 12 - Load Cell Specifications

Attribute Value

Operating Temperature -40...480°C(-40...+175°F)

Output 2 mV/V Nominal differential signal
(700 Q Wheatstone bridge)

Excitation voltage 5...15VDC

Range 0...22,680kg (0...50,000 Ib)
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Specifications

Inclinometer

Motor Control Relays

Standards Compliance

314

Table 13 - Inclinometer Specifications

Attribute

Value

Solid-state

Non-solid-state

Operating Temperature

-40...+85°C(-40...+185 °F)

-40...485°C(-40...+185°F)

Range +45° +60°
Supply Voltage 5...36VDC 5...16V DC
Output Range 0.2...48V 30 mV/deg
Table 14 - Solid-state Relay Specifications
Attribute Value
Coil Ratings Operate 12VDC, 110 mA
Release 12VDC, 50 mA
Coil Resistance Operate 110Q
Release 2350
Contact Rated Load Resistive load 220VAG3A
Inductive load 220VAC0.8A
Maximum Switching Resistive load 250V AC
Voltage
Inductive load 250V AC
Resistive load 24VDC 3A
Inductive load 24VDC 1.5A
Inductive load AC3A
Maximum Switching Resistive load AG3A
Current
Resistive load DC:3A
Inductive load DC:3A
Maximum Switching Resistive load AC: 660VA
Power
Inductive load AC: 176VA

o ULSO8A
e c-ULS08A
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Appendix B

Wiring Diagrams

Motor Control Wiring Options

rewiring INSTRUCT SRP* controller internal components. Only allow properly

2 ATTENTION: The wiring options that are described in this section require
trained and qualified personnel to attempt rewiring.

The factory-configured motor control output is a switched 24V DC output.
For a dry contact output, you have two options.

e Mount a new 24V DC coil relay in the cabinet and wire the relay to the
powered output terminals.

e Carefully remove the factory-configured wiring to the relay contact and
connect the motor control wiring directly to the relay contact.

Terminal Block Allocation

16 18 20 22 24 26 28 30 32 34
e R = e e =1
Hok . sEEEEEEEEEEEEEEEE
12 ° 14 P[0 D] [@] [@] @] D] [D] D] [@] D] @] [D] [D] [D] [D] —
() i i e e F s 1 1 1 1 1 1 ] i i 1 -
I I —
ISR R R L = e M — S — A - o
S ) ) ) A ) A | o |
O 11O 11O 1o 11O 11O 110 11O 1o 11O T1o THo 11O 110 110 O 1

OIOIO|IO|®
N N ) B i N 1
e
]
== BEeH BEe2 e Be2 e = =< = === %
\ Analog Input /\ Digital Input / \DigitalOutput / \Hall Effectlnput/
TB | Description TB | Description TB | Description TB | Description
16 | Spare Al2 22 | Auto/OffDI2 27 | Motor On/0Off 31/ | Crank Location
T T B Status DO1 32 | D16
17 | Spare Al4 23 | AuxDI4
—_—T _—t 28 | StartAlert D04 33/ | Motor RPM DI9
18 | Spare Al5 24 | AuxDI5 34
_—t _—t 29 | Spare D05
19 | Spare Al6 25 | Spare DI7
—_—t —_—t 30 | Spare D06
20 | SpareAl7 26 | SpareDI8
21 | Spare AI8
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INSTRUCT SRP Wiring Figure 313 - Fully Wired INSTRUCT SRP

GND +12V GND +5V 2 2 5 5 2 . + —_— .
o O ‘ \ = % =5 2 g LOAD POSITION  VFD O |
BATTERY o g S > 8 82
BACKED QUTPUT .
L RTU TERMINALS |
sSsEnsia

He O INSTRUCT - SRP

[=)
2= | sw1

) NS

| C—— FIELD TERMINALS

| SHUNT
REPLACE ONLY WITH FAST . C‘“'-i%_“—?o“
Blow 2A/250V FUSE = g =
i 5 2 i
5 £ 3 LOAD INCLINATION VED
24VDCIN  BATTERY =] [ ]
O + - + - g H S 3 8 'ocesicesicExce dr EXCr SIGHSIG- EXC- 7 |_+ ——| O
) +8V
+24V DCJ +5...15¢ DC | DC -(4...20) mA
-24V DC_COM + Signal + Signal | +(4...20) mA
- Signal Ground
-5...15V DC Shield
Shield Wires from

Wires from Load Cell
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Wiring Diagrams

Figure 314 - INSTRUCT SRP Wiring Overview
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Appendix B

Figure 315 - INSTRUCT SRP Power Distribution
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00 Jrals 210
L3 440/ND 210 siq ¥1a 440/ 1y sly sty Iy 2y
LavLs ¥OLON Vs xv XV o1y s Rvds Juvds s vds
g q q g q g q g q g
ee-61 A B2-61 L2-81 ce-€1 [re-aL 2-61 c2-61 2-a1 61-61 B1-a.1 1-61 o1-61
w2 iz ueze 2z o612 etz isie iz eriz ici2 2
0022 0€22 1022 0612 012 [5e] V2 ehiz € 2t
12-2 wouy 81-2 o4y £2-2 vouy @2 Wy 61-2 o4y 91-2 uody G-z wouy ¥1-2 uody 112 o4y €12 wouy 11-2 wosy
a fel Q o o Q
1] 1 1 1 i 1 1] 1
62-61 4 Y H 92-a1 _ c2-q1 _ ve-a1 _ £2-61 _ 22-41 _ 02-a1 _ 61-a1 H sr-a1
0 o o 0 o o o 0
2 g w1
con ody 0L IWH 0L
61-2 OL L0-2 0L Lo-z oL
I
o— =28k} ° - - - -
Al T ophz 2e-2 oL £0-2 OL 80 : oL ve-2 Ol
yi-g1
g g a g g a
10-61 S0-a1 v0-a1 €0-aL 20-41 flo-aL
B ven eant e 181
2 1 3LON €0-61 T0-61
3d
m AOTI3A/NIZ0
amval
=) o &ID, 0 JINVY_ TAIA
3d NOLLVNINY3L 3d ~
o=
3d
Wamu SdWy S 0801
9 s1oA b2
Y
€1-a1
otsdl ﬁiuz g
0900 21-61
3A¥N3 3
v9
i ovgEar [ T-a1 S3NIT oV
OMYPH"BICD yoAoe
ONVY UM ¥DIVINE LINDAID
IS N NOLLNEILSIO ¥3M0d

J3W0LSND WOA4

Sensia Publication LCS-ENG-M0025 - September 2022

318



Appendix C

Site Survey Template

INSTRUCT SRP Validation The site survey template helps to record all proper pump equipment
Sheet information that is required to commission an INSTRUCT SRP* controller.

The information is entered on the Pump Configuration display (page 146).
The site survey sheet also provides additional information about the existing
conditions and process information of the well.

Date 7/15/2020
Rev 14
Parameters in BOLD letters are mandatory for INSTRUCT SRP
Configuration
Well Name:

Pumping Unit
Beam Pumping Unit
Rotaflex Pumping Unit
Manufacturer:
Model:
Name Plate:

Actual (Current) Stroke Length:

Crank Rotation (Clockwise or Counter Clockwise)
Sprocket Radius:

Chain Length:

Distance between Sprocket Centers:

1/0 Expected to/from Sentry Controller

Any Cornering Speed Needed? What Speed?

Braking Safety PLC system Type?, provide documentation

Pumping Unit AP Dimensions (Required when Pumping Unit is not in the Database)

Pumping Unit Type:

Crank Rotation:

R Dimension:

K Dimension:

CDimension:

P Dimension:

A Dimension:

| Dimension:

H Dimension:

G Dimension:

Phase Angle:
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Site Survey Template
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Motor

Manufacturer:

Part Number:

Electric

Gas

Motor type:

Motor Sheave Size (IN):

Gear Box Sheave Size (IN):

Motor nominal speed (RPM):

Jack Shaft (Intermediate Speed Reducer)

Input Jack Shaft Sheave Size (IN)

Output Jack Shaft Sheave Size (IN)

Mechanical Efficiency%:

Gear box ratio:

Motor Nominal Frequency (Hz):

Horse Power (HP):

VFD Required?

Variable Frequency Drive (VFD)

Existing VFD?

Manufacturer:

Part No.:

Communication Protocol

4-20mA Available

Digital Input Run/Stop Command available?

Typical Min and Max VFD Working Frequency?
Controller

Existing controller needs to be replaced?

Manufacturer:

Model No.:

Fixed Speed Pump Off

Type of Control Desired (Optional)

Fixed Speed Timer

Fixed Speed Pump Fillage

Fixed Speed Manual

Variable Speed Pump Off

Variable Speed Pump Fillage

Variable Speed Manual
Operating Cond

Power Comes from:

itions

Electric Grid

On-site Generator

Power Supply Voltage (Vac):

Power Supply Frequency:

Operating Temperature:

Operating Humidity:
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Load Cell

Load Cell Required?

Existing Load Cell
Manufacturer:

Part No:

Load Cell Signal Output Range:
Load Cell Input Voltage Range:
Load Cell Range:

Inclinometer

Existing inclinometer
Manufacturer:

Part No:

Voltage Input Range:
Signal Output Range:

Inclinometer Required?
Proximity Switch (Rotaflex Only)

Existing Proximity Switch?
Manufacturer:

Part No:

Voltage Input Range:

Proximity Sensor Needed?

Hall Effect Sensors

Required for Crank Arm? (not applicable for Rotaflex)

Existing Hall Effect Crank Arm Sensor?

Manufacturer:

Part No:

Voltage Input Range:

Hall Effect Required for RPM at Motor Shaft?

Existing Hall Effect RPM Sensor?

Manufacturer:

Part No:

Voltage Input Range:

Hall Effect on Crank Installation on Top or Bottom of Stroke?

Wired/Wireless Sensors (Optional)

Not Needed

Must integrate with existing sensors (¥)
Types:
Qty:

Wireless Sensors Needed? (*)

1. Pressure Sensors. If yes,
How many:
Range:

Output signal:

2. Temperature sensors. If yes,
How Many:
Range:

Output signal:
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AUX Shut-in

Existing Shut-in Signals?

Signal type:

Types:
Qty:
SCADA Software Required

Existing SCADA?
Supplier/Brand of Existing SCADA:

Communication Protocol Type?

GENERAL INFORMATION
0il Density (API):

Gas Specific Gravity:
Water Specific Gravity:

Bottomhole Temperature (F):

Fluid Level from Surface (ft):
(echometer Data)

Fluid Level from Surface (ft):
(From Dynamometer)

Water Cut (%):
Gas-0il-Ratio (SCF/STB):

Static Reservoir Pressure (PSIG):

Pump Plunger Diameter (IN):
Pump Depth (ft):

Tubing Inner Diameter (inches):

Pump Efficiency:
Depth of Perforations (ft):

Well Deviation (Degrees):

Damping Factor:
Anchored Tubing? Y/N
Current Pumping Speed (SPM):

Pump Intake Pressure (PSI):

Echometer Test report available (Y/N)
Fluid Load (LBS):
Tubing Head Temperature (F):

(asing Head Temperature (F):

Flowline Temperature (F):

Tubing Head Pressure (PSI):
(asing Head Pressure (PSI):
)

Flowline Pressure (PSI):
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Site Survey Template

Appendix C

Rod Tapers Information:

Number of Tapers:

Sections Taper 1| Taper 2| Taper 3| Taper 4| Taper 5| Taper6/
Sinker
Bar

Manufacturer Name:

Sucker Rod API Material Type

Sucker Rod API Grade

Sucker Rod Diameter (IN)

Young Modulus for the Material (Ksi)

Sucker Rod Weight (LB/Ft)

Total Length of Rods (FT):
Historic Operational |
Sand

nformation

Paraffin

Scale

Asphaltenes

Emulsion

H2S

Gassy Well

(02

Pump Balancing (is the pump balanced?)

Vertical or Horizontal Well Type?
Production D
Fluid Production in BPD

ata

0il Production in BPD

Water Production in BPD

Gas Production in SCF

Are Surface and Downhole cards available?
Provide Surface and downhole cards if available

Historical Dynagraph

Typical Pumping Speed range:

Typical Pump Fillage:
Spare [0's
10's Required?

Number and Type of 10's Required:

Remarks and Comments

Completed By:

Date:

Sensia Publication LCS-ENG-M0025 - September 2022

32

w



Appendix C  Site Survey Template

Notes:
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Glossary

Acoustic Survey

Air Balanced Units

API

API Pumps Classification

APIRP 11L

API Spec 11E

Artificial Lift

Barrel

Beam Balanced Pumping Unit

Beam Pumping Unit

Bottom Hole Pressure

Card Interpretation

The following terms and abbreviations are used throughout this manual.

A type of sonic log that records the travel time of sounds through the annular
space of a well between the casing and the tubing. It is used to determine fluid
level and anomalies in the well.

The surface pumping unit in which an air cylinder instead of counterweights
achieves system balancing.

American Petroleum Institute

The nomenclature suggested by the American Petroleum Institute to describe
the components of a downhole pump. This description includes the tubing
size, pump plunger size, barrel length, setting assembly type and location, and
length of extensions.

American Petroleum Institute, Recommended Practice. Design calculation for
sucker-rod pumping system.

American Petroleum Institute, Specification for Pumping Units. This
specification provides the requirements and guidelines for the design and
rating of beam pumping units for use in the petroleum and natural gas industry.
This specification includes all components between the carrier bar and the
speed-reducer input shaft.

The production system that assists the well in lifting the fluids from downhole
to the surface by adding energy with a pump or injecting either fluids or gases
into the well. It is used when the reservoir energy is not enough to raise the
fluids to the surface at an economical rate.

1. The cylindrical part of a sucker-rod pump in which the piston-like
plunger moves up and down.

2. A unit of volume measure (abbreviation: bbl) equivalent to 42 US

gallons (159 liters).
A beam pumping unit that has a counterbalance weight on the walking beam.

A machine that is designed specifically for sucker-rod pumping. An engine or
motor is mounted in the unit to power a rotating crank. The crank moves a
horizontal member (walking beam) up and down to produce a reciprocating
motion. This motion is transmitted to the downhole pump through the sucker
rod string. The surface pumping unit has counterweights installed on the
cranks for balancing.

The pressure at the bottom of the well. Generally, it is considered as the static
reservoir pressure.

The process of analyzing the surface and downhole cards to detect problems
and troubleshoot the pumping system.
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Glossary

Casing

Counterbalance Effect

Counterbalance Weight/
Counterweight

Coupling

Crank Angle

Crank Balanced Pumping Unit

Damping Factor

Deadband

Dynamometer Card/Dynagraph

326

Effective Stroke Length

Estimated Production

Flowing Bottom Hole Pressure

The steel pipe that is placed in an oil and gas well that is in contact with the
formation. The casing has the following functions.

e To help prevent collapse of the wall of the hole
e To help prevent movement of the fluids from one formation to another

¢ To improve the efficiency of extracting hydrocarbons from the well

The casing is made with special alloys to avoid corrosion. Diameter varies from

11.4...62.2 cm (4.5...24.5 in.). Length varies from 4.9...14.6 m (16...48 ft).

The effect of counterweights on a beam pumping unit. The approximate ideal
counterbalance effect is equal to half the weight of the liquid plus the buoyant
weight of the rods.

A weight that is applied to compensate for existing weight force. On pumping
units in oil production, counterweights are used to offset the weight of the
column of sucker rods and fluids on the upstroke of the pump, and the weight
of the rods on the downstroke.

A metal collar with internal threads that are used to join two sections of

threaded pipe or rod.

The angle that is measured from the top of the crank arm when it is on the
vertical position to the clockwise or counterclockwise position, depending on
the crank arm rotation.

A beam pumping unit that has the counterweights on the crank arm.
A coefficient that is used for the numerical solution of the damped wave
equation to account for energy losses due to friction between the rod string and

the fluid in the tubing.

The defined range where the current state is maintained and no commands are
sent to the motor.

The plot of the measured rod load at the various positions through a full stroke.
The load is displayed in pounds of force and the position in inches.

The distance traveled by the plunger across the barrel. Also, it is the effective
pump fillage when the barrel is partially full due to gas presence, spacing, or

inflow issues.

Mass or volume flowing per unit of time that is calculated from the pump size,
effective stroke at the pump, pumping speed, and fluids properties.

Pressure at the bottom of the well bore during production, just in front of the
well perforations.
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Glossary

Fluid Level

Fluid Load

Fluid Pound

Free Gas

Gas Anchors

Gas Interference

Gas Lock

GOT

Hall Effect Sensor

HMI

HOA

ID

Inclinometer

Inflow Performance Relationship
(IPR)

ksi

Minimum Polished Rod Load

Modbus

Motor Frequency

Distance between well head and the surface of the liquid in the tubing or the
casing in a well. The static fluid level is taken when the well is not producing
and has stabilized. The dynamic level is the point to which the static level drops
under producing conditions.

The load on the pump plunger from the weight of the fluid inside the tubing.

The pumping condition where the pump barrel is partially full of fluid and the
plunger hits the surface of the fluid inside the barrel during the downstroke.

The amount of gas out of the liquid matrix (not in solution) that is coming
from the reservoir and/or is generated by pressure reduction in the well and

travels from the perforations of the well to the pump intake.

The gas separators that are installed at the pump intake to avoid gas
interference and gas locking.

The pumping condition where the plunger compresses the free gas present
inside the barrel with the subsequent loss of pumping efficiency.

The pumping condition where the amount of free gas is such as the pump loses
the ability to generate the pumping action.

Gauge Off Time

A transducer that varies the output voltage in response to a magnetic field. The
crank arm sensor is used for positioning. The motor shaft/RPM sensor is used
to detect speed.

Human Machine Interface

Hand-Off-Auto selector switch

Inside Diameter

An instrument that measures the angle of the walking beam. The polished rod
position is calculated using this angle and the pumping unit geometry.

The relationship between the liquid inflow or production rate and the flowing
pressure at the bottom of a producing well.

Kilopound per square inch.

The lowest load that is imposed on the polished rod throughout a complete
sucker-rod pump cycle.

A way to transmit information over serial lines between electronic devices.
Modbus RTU is derived from master/slave architecture, while Modbus TCP

runs on Ethernet.

The motor speed in Hertz when actuated by a variable frequency drive.
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Glossary

NEMA
oD

Peak Net Torque

Peak Polished Rod Load

Permissible Load Diagram

PF

PLC

Plunger/Piston

Plunger Slippage

Plunger Stroke Length

PO

POC

Polished Rod

Polished Rod Load

Polished Rod Power

POS

Prime Mover

Productivity Index

328

National Electrical Manufacturers Association
Outside Diameter

The maximum absolute value of the torque the gearbox of the pumping unit
experiences during a complete stroke.

The highest load that is imposed on the polished rod throughout a complete

sucker-rod pump cycle.

The graphic representation of the maximum polished rod load that creates a
torque at the gearbox equal to the rated torque of the gearbox when the
polished rod is at specific position of the stroke.

Pump Fillage

Programmable Logic Controller

Cylindrical sliding piece that is moved by or that moves against fluid pressure
within the pump barrel. It consists of a hollow tube with the traveling valve and

some form of seal on the outside.

The loss, or return, of fluid through the clearance between the plunger and
barrel walls.

The total distance traveled by the plunger inside the barrel of the pump. This

stroke accounts for stretch due to the weight of the fluid, weight of the sucker
rod string, and the tubing movement for unanchored tubing installations.

Pump Off

Pump Off Controller

The steel bar that connects the sucker rod strings with the pumping unit. It is
covered with chrome to help prevent leaking at the stuffing box.

The load that is imposed on the polished rod throughout a complete sucker-
rod pump cycle.

The power that is expended at the polished rod. It is the power necessary to lift
the fluid at a certain flow rate to the surface and to overcome both friction in
the well and the dynamic rod loads.

Pump Off Setpoint

The primary source of power driving the surface pumping unit. This source
could be an electric motor or an internal-combustion engine.

The slope of the inflow performance relationship (IPR). The unitary volume of

fluid that could be produced by every unit of pressure reduction in the
reservoir.
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Glossary

Pump/Downhole Card

Pump Displacement

Pump Fillage

Pump Off

Pump Setting Depth

Pump Standing Valve

Pump Traveling Valve

Pumping Speed

Pumping Unit

RPC
RPM
RTU
SCADA

Sinker Bars

Speed Reducers/Gear Reducer/
Gearboxes

SPM

Stroke Length

The collection of load-position pairs that are calculated at pump depth. The
load-position data that is measured in surface is converted into downhole data
by the use of the wave equation. There are several methods to solve this
equation (Fourier Series, Numerical Methods, and so on). This card represents
the performance of the pump and is used to troubleshoot and optimize the

pump.
The volume of fluid that the pump displaces during a complete pump stroke.

The ratio between the effective fluid displacement and the total plunger
displacement of the downhole pump. It is a measure of the pump efficiency.

The well condition where the level of fluid is below the pump intake. In this
scenario, the well is not able to flow.

Vertical distance from the surface to the pump intake.

A fixed ball-and-seat valve at the lower end of the working barrel of a sucker rod
pump. The standing valve and its cage do not move.

A ball-and-seat valve that moves with the sucker rod string. On the upstroke,
the ball is seated, supported the fluid load. On the downstroke, the ball is
unseated, which allows fluid to enter into the production column.

The number of pumping cycles in stroke per minutes (SPM)

The machine that imparts reciprocating motion to a string of sucker rods
extending to the positive-displacement pump at the bottom of a well. It is
usually a beam arrangement where a crank is attached to a speed reducer drive.
Rod pump controller

Revolutions per minute

Remote terminal unit

Supervisory Control and Data Acquisition

Larger diameter rods or bars that are placed at the bottom of the sucker rod
string to provide weight and increase stiffness at the bottom to help prevent the

sucker rod from buckling.

The system of gears that the prime mover drives and that transmit rotation and
power to the crank of a beam pumping unit.

Strokes per minute

The distance between the lowest and the highest position of the polished rod
duringa complete pumping cycle.
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Glossary

Sucker Rod

Sucker Rod Pump

Sucker Rod String

Surface Card

Tapered Sucker Rod String

Tubing

Tubing Anchor

Variable Frequency Drive (VFD)

Well Testing

WMP

330

A special steel or fiberglass pumping rod. Lengths are 7.6 or 9.1 m (25 or 30 ft).
However, smaller sizes (pony rods) are available (0.6, 1.2, 1.8, or 2.4 m [2-, 4-,
6-, 8-ft]). Diameters varies from 12.7...31.8 mm (0.5...1.25 in.). Sucker rods are
threaded on each end and manufactured to dimension standards and metal
specifications set by API. There is also a continuous sucker rod with no
couplings to tie the rods.

The downhole assembly that is used to lift fluid to the surface by the
reciprocating action of the sucker rod string. Basic components consist of a
barrel, plunger, standing valve, traveling valve, and hold-down assembly.

Several rods screwed together create the sucker rod string. This rod string is the
mechanical link between the surface pumping unit and the pump at the
bottom of the well. It is run inside the tubing.

The collection of position-load pairs that are measured through a position and
load sensor. An inclinometer measures position while a load gauge device
measures load.

The sucker rod string in which the rods have different diameters. The
combination of sizes is defined based on a stress analysis. A well could have up
to four tapered sections.

The pipe that connects the reservoir with the surface. The downhole pump is
installed inside or connected to the tubing. The fluids travel from the discharge
of the pump to surface across the annular space that the tubing and the sucker
rod string that is placed inside the tubing creates. Diameter varies from
1.5...4.5in. (38.1...114.3 mm). Standard length is 30 ft (9.1 m) but smaller
pieces of tubing (pup joints) are used to adjust it to the desired depth.

A device that is installed at the tubing downhole to keep the tubing from being
moved up and down by the pumping action.

An electrical device that provides speed control of a motor by output frequency
changes. It can also provide protection, torque control, and energy
regeneration.

The series of activities that are performed to measure the oil, gas, and water
flow rates and the flowing bottomhole pressure, temperature, fluid properties,

and productivity of a producer well.

Wireless Messaging Protocol
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