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Introduction

The IBM Asset Analytics for Rotational Equipment in Oil and Gas solution gives
you the information and insight that you need to provide proactive service to your
customers.

Audience

This guide is intended for administrators and users of the Asset Analytics for
Rotational Equipment in Oil and Gas solution. It provides information on
installation, configuration, and use of the Asset Analytics for Rotational Equipment
in Oil and Gas solution.

Finding information
To find product documentation on the web, including all translated

documentation, access [[BM® Knowledge Center] (http:/ /www.ibm.com/support/
knowledgecenter).

Accessibility features

Accessibility features help users who have a physical disability, such as restricted
mobility or limited vision, to use information technology products. Some of the
components included in the Asset Analytics for Rotational Equipment in Oil and
Gas have accessibility features.

Asset Analytics for Rotational Equipment in Oil and Gas HTML documentation
has accessibility features. PDF documents are supplemental and, as such, include
no added accessibility features.

Forward-looking statements

This documentation describes the current functionality of the product. References
to items that are not currently available may be included. No implication of any
future availability should be inferred. Any such references are not a commitment,
promise, or legal obligation to deliver any material, code, or functionality. The
development, release, and timing of features or functionality remain at the sole
discretion of IBM.

Samples disclaimer

Sample files may contain fictional data manually or machine generated, factual
data compiled from academic or public sources, or data used with permission of
the copyright holder, for use as sample data to develop sample applications.
Product names referenced may be the trademarks of their respective owners.
Unauthorized duplication is prohibited.
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Chapter 1. Overview

IBM Asset Analytics for Rotational Equipment in Oil and Gas is a prepackaged
solution that works with IBM Predictive Maintenance and Quality (PMQ).

Important: Before you install the solution, IBM Predictive Maintenance and
Quality (PMQ) must be installed on your system.

IBM Asset Analytics for Rotational Equipment in Oil and Gas is an solution
designed to help industries with operations that depend upon rotating assets such
as pumps, motors, turbines, transmission devices, and auxiliary equipment.

The solution is used to provide real-time data on the performance of electric
submersible pumps (ESPs), used in the oil and gas industry. This solution helps the
oil and gas industry to

* enhance exploration and production
* improve global operations

* improve refining and manufacturing efficiency
What need does the solution address?

Modern technology has made previously inaccessible petroleum resources
available. In the past, a single drill pad would typically be associated with a single
well bore; that is, a single well. With the advent of directed and horizontal drilling
techniques, a single well pad can now be the home to many well bores reaching a
vast expanse of underground resources. Sophisticated new drilling equipment is
also highly instrumented. Consequently, thousands of wells generate large volumes
of real-time data that can be used to monitor and assess the overall performance,
health, and productivity of a well.

Increased efficiencies, along with new technologies and methods, now require a
production engineer to manage a large number of wells. In addition, the new
extraction methods have added complexity. Producers must now contend with
water waste that results from the fracturing process and the required separation of
oil, gas, and water before it is pumped to the surface. Extraction of unconventional
resources is less certain due to the additional complexity. However, performance
data obtained from the well and extraction equipment can significantly help
producers monitor operations, equipment, and the overall production process.

IBM Asset Analytics for Rotational Equipment in Oil and Gas provides production
engineers and their supervisors with the ability to anticipate and quickly correct
production shortfalls that can be attributed to extraction equipment. The will be
able to predict when equipment is trending towards a complete shutdown, which
will lower operations costs, cut lost productivity, and reduce expensive repairs.

What does the solution provide?
IBM Asset Analytics for Rotational Equipment in Oil and Gas can detect all
performance modes of an electric submersible pump (ESP) using change point

analysis. The solution’s modes include low performance, high levels of pollution,
and trending to failure.

© Copyright IBM Corp. 2015 1



The ESP is a long, vertical, inground piece of machinery at the center of a wellbore.
The purpose of an ESP is to extract fluids from the wellbore and pump them to the
surface. Failure of an ESP that brings the well to a halt and requires removal of the
ESP will negatively impact production. This may cost days of nonproductive time
and result in lost revenue and expensive repair.

The solution uses operational data obtained from the ESP to develop a predictive
model of the ESP’s performance. The solution captures a number of data sets
related to the ESP operational data (historian, maintenance logs, production
performance, and technical specifications), and generates an analysis related to ESP
operational health. It monitors ESP performance in real time and determines if the
ESP is in danger of failure.

If a potential failure is detected, the solution can recommend whether to repair,
rehabilitate, or replace the ESP, based upon current asset health and maintenance
models developed by the producer. Recommendations can also include tuning the
pumps to improve performance towards higher yield and efficiency. Some of these
recommendations can be integrated with Enterprise Asset Management (EAM)
systems, such as SAP Plant Maintenance or IBM Maximo, to accelerate repair time
and to provide maintenance personnel with a detailed assessment of the problem.

How is the solution used by an organization?
The solution may be used by maintenance or operations organizations.

A maintenance organization uses the detailed performance data, assessment of the
asset health and current conditions, and recommendations associated with a
problematic electric submersible pump (ESP) to optimize the maintenance schedule
with appropriate calibration and maintenance orders. The solution can rank
problematic ESPs for priority attention based on fault analysis.

An operations organization uses the solution to assess the production impact
related to the ESP performance. If an ESP is performing suboptimally or is in
danger of failure, the solution will recognize this situation and assess the overall
production efficiency impact. The operational team can develop production models
based on the ESP’s historical performance. The operations team can then modify or
update business rules that generate recommendations based on insight provided
by these models.

2 IBM Predictive Maintenance and Quality Version 2.5.1: Asset Analytics for Rotational Equipment in Oil and Gas Solution
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Chapter 2. Installation and configuration

The Asset Analytics for Rotational Equipment in Oil and Gas solution is for use
with IBM Predictive Maintenance and Quality.

Overview of the installation and configuration process

This is an overview of the general tasks that you must perform to install and
configure the Asset Analytics for Rotational Equipment in Oil and Gas solution.

You will need to perform the following tasks:

1. On the server from which you want to install the solution, download the
tar.gz file from IBM Passport Advantage.

2. Plan where you want the various parts of the solution to reside.

3. Open the ports that are required for the installation. You can do this by
running the firewall.sh script, manually opening the ports on the installation
node, or disabling the firewall. You will also have to open ports on the other
node computers.

4. On the installation computer, run the setup.sh file to install the solution
installer.

5. Run the solution installer to deploy files to the locations that you specify.
6. Create the DB2 database on the data node computer.

7. Import the SPSS project streams, models and rules on the Predictive Analytics
node computer.

8. Configure the data view for SPSS models on the Predictive Analytics node
computer.

9. Install the Cognos content on the BI node computer.

10. Install the EAR file.

Planning the installation and configuration of the solution

Before installing the solution, you must decide which computers you want the
various parts of the solution to reside on.

You must ensure that no application is listening on the ports that will be used
during the installation of the solution.

Prerequisites

Before you install the Asset Analytics for Rotational Equipment in Oil and Gas
solution, there are prerequisites that must be met.

The following conditions must be met before the solution can be installed:

© Copyright IBM Corp. 2015
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Installing R software

You must install R software RPMs on the Analytics node computer for the Asset
Analytics for Rotational Equipment in Oil and Gas solution.

The RPMs must be installed in the following order:

Install this set first:

1ibRmath-3.1.0-5.e16.x86_64
1ibRmath-devel-3.1.0-5.e16.x86_64
texinfo-4.13a-8.e16.x86_64
texinfo-tex-4.13a-8.e16.x86_64
R-java-devel-3.1.0-5.e16.x86 64

R-java-devel-3.1.0-5.e16.x86_64 must be installed using --nodeps in the
command.

Install this set second:

1iblzma5-5.2.1-94.1.x86_64
Tibicu-devel-4.2.1-9.1.e16_2.x86_64
lapack-3.2.1-4.e16.x86_64
xz-devel-5.2.1-94.1.x86_64
tcl-devel-8.5.7-6.e16.x86_64
tk-devel-8.5.7-5.e16.x86_64
pcre-devel-7.8-6.e16.x86_64
blas-devel-3.2.1-4.e16.x86_64
blas-3.2.1-4.e16.x86_64
lapack-devel-3.2.1-4.e16.x86_64

Install this set last:

R-core-3.1.0-5.e16.x86_64
R-java-3.1.0-5.e16.x86_64
R-core-devel-3.1.0-5.e16.x86_64
R-devel-3.1.0-5.e16.x86_64

You can download the packages from a site such as

Procedure

1.

Log on to the Analytics node computer as the root user or as a user with sudo
permissions.

Install any package that is not already installed.

You must download any missing package, and then install the downloaded
package by typing the following command:

rpm -i full package name.rpm

For example, to install 1ibRmath-3.1.0-5.e16.x86_64, type rpm -i
1TibRmath-3.1.0-5.e16.x86_64.rpm.

To install a package using --nodeps in the command, type rpm -i --nodeps
R-java-devel-3.1.0-5.e16.x86_64.rpm.

4  IBM Predictive Maintenance and Quality Version 2.5.1: Asset Analytics for Rotational Equipment in Oil and Gas Solution
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Installing SPSS Modeler Essentials for R on the Analytics
node computer
You must install IBM SPSS® Modeler Version 17 Essentials for R on the Analytics

node computer.

For more information about R and Essentials for R software for IBM SPSS, see the

IBM SPSS documentation| (https://www.ibm.com/developerworks/community /
wikis/home?lang=en#! /wiki/We70df3195ec8_4{95_9773_42e448fa9029 /page/
Downloads%20£for%20IBM %C2%AE%20SPSS%C2%AE %20Statistics).

Procedure

1. Log in to the Analytics node computer as the root user or as a user with sudo

permissions.

2. Check the installation path for R software by using the following command:
rpm —q1 R-core-3.1.0-5.e16.x86_64 | more

3. Check the location of the pasw.stats directory in the SPSS Modeler Server

installation directory. The default path is /usr/IBM/SPSS/ModelerServer/17.0/

ext/bin.
4. Download and install the IBM SPSS Modeler Version 17 Essentials for R

software. You can download the installer from [Tools for SPSS Products websitd

(https:/ /www.ibm.com/marketing /iwm/iwm/web/preLogin.do?source=swg-

tspssp).
5. Go to the directory where you downloaded the installer.
6. Enter the following command:

chmod +x filename
7. Run the bin file to install the software.

Installing R software packages

You must install additional R software packages on the IBM Predictive
Maintenance and Quality Analytics node computer.

You must install the following R packages. Ensure that you install the versions
listed below. Some versions may not be the most current. These versions can be
found on the Old sources link on the package page.

* zoo (version 1.7-11)

* changepoint (version 1.1.5)
* mclust (version 4.4)

* mAr (version 1.1-2)

* NORMTS3 (version 1.0-3)

* Qutliers (version 0.14)

Important: You must install the zoo package first.

Procedure

1. Log in to the Analytics node computer as the root user or as a user with sudo

permissions.
2. Download the R software packges. You can download the installer from

[Comprehensive R Archive Network (CRAN) website] (http:/ /cran.r-project.org/

web/packages/available_packages_by_name.html).
3. Start the R console.

Chapter 2. Installation and configuration
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For example, in a terminal windows, type R and press Enter.

4. Install each of the packages by using the following commands in the R console:
install.packages("path/package" ,repos=NULL,type="source")
For example, to install zoo version 1.7-11, enter the following command:
install.packages("/home/zoo_1.7-11.tar.gz",repos=NULL,type="source")
Install each package individually.

Downloading the solution

You must download the Asset Analytics for Rotational Equipment in Oil and Gas
solution from IBM Passport Advantage.

Before you begin

Before you can install the package from Passport Advantage, you must have a
Passport Advantage account and be entitled to the package.

About this task

Passport Advantage contains package repositories. Instead of downloading the
package from Passport Advantage and creating a repository locally, you access the
repository on Passport Advantage.

Procedure
1. Set the Passport Advantage preference to connect to Passport Advantage.
2. Download the tar.gz file.

3. Move the tar file to the Linux node from which you want to run the
installation.

4. Uncompress the tar file.

Contents of the download package

The Asset Analytics for Rotational Equipment in Oil and Gas solution package,
which you download from Passport Advantage, contains several parts.

The following parts are included in the package:

* Analytics node artifacts—The IBM SPSS content is provided in a .pes file that
you import into the IBM SPSS Collaboration and Deployment Services Content
Repository. It consists of a training model and job, a scoring model and job, and
the decision management rules stream.

* Data node artifacts—SQL files for creating the production data table in the
IBMPMQ database and for importing data for those tables.

* Business Intelligence node artifacts—IBM Cognos Business Intelligence
dashboards, images that are used in the dashboards, a map specification, and the
Framework Manager model.

* Integration Bus node artifacts—IBM Integration Bus solution bar files for custom
flows to onboard data and trigger the analytics training and scoring jobs. It also
includes WebSphere MQ scripts, properties, and xml files that are required by
the custom flows and for IBM Predictive Maintenance and Quality core
components.

6 IBM Predictive Maintenance and Quality Version 2.5.1: Asset Analytics for Rotational Equipment in Oil and Gas Solution
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Modifying the sudoers file for the user who runs the installation

To run the Asset Analytics for Rotational Equipment in Oil and Gas installation,
you must be either root user or have sudo permission on each node computer, and
you must disable requiretty during the installation.

To install with sudo user permissions, you must also add the user to the sudoers
file.

Procedure

1. Log in as root user.

2. Enter the following command to open the sudoers file for editing:
visudo -f /etc/sudoers

3. Locate the following line:
Defaults requiretty

4. Press the I key to insert text.

5. Type a number sign (#) in front of Defaults requiretty to comment out the
line. For example, the line should appear as

#Defaults requiretty

6. If you run the installer as a user with sude user permissions, go to the end of
the file, and add the following line for your user:

username ALL=(ALL) NOPASSWD: ALL
7. Press the Esc key, and enter :wq to save and close the file.

8. Repeat these steps on each computer on which you install a Asset Analytics for
Rotational Equipment in Oil and Gas node.

Using the setup script to copy content to the nodes

The solution installer copies the content required for the Asset Analytics for
Rotational Equipment in Oil and Gas solution to the locations that you specify.

Before you begin

The Industry Solution Installer runs on the latest versions of Chrome and Firefox.
It is not tested on Safari and will not run on Internet Explorer.

About this task

The solution installer will copy the various parts of the solution to the locations
that you specify.

Procedure

1. Extract files on the Linux installation node.

2. Open firewall ports or run open firewall script.
3. Run the setup shell script setup.sh.
4

. A browser will be started (if one is installed) or you can use a URL to connect
to the UL

Click Create New Configuration.

oo

Create a node and provide node credentials.

7. For every node that you want to add content to, you need to drag content
objects onto the appropriate node.

Chapter 2. Installation and configuration 7



A check box provides the option of decompressing the files after they are

copied.
8. Validate the path.
9. Run.

Computer firewall settings required for the installation

The solutions installer requires bidirectional communication with each node when
you install a server component or server artifact component, and your firewall can
interfere with this communication.

To ensure this bidirectional communication, you must configure your firewall
settings for the installation. Alternatively, you can temporarily disable your firewall
during the installation.

A script is provided to open all necessary ports on the installation node. You can
either use the firewall.sh script, open the nodes manually, or disable the firewall
settings.

In addition to opening ports on the installation node computer, there are some
ports that must also be opened on each computer to which content from the
solution will be copied.

Configuring your firewall settings on the installation node
computer by using the Firewall script

You can run the firewall.sh script to open the ports on the installation node.
About this task

The firewall.sh script will open the following ports on the solution installer node:
* 8080 incoming

* 443 incoming

* 9683 incoming

* 22 outgoing

Procedure

1. Log on to the computer that contains the solution installer node as the root
user or as a user with sudo permissions.

2. Back up your existing firewall settings by typing the following command:
/etc/init.d/iptables save.

3. Run the firewall.sh script.

Manually configuring firewall settings on the installation node

If you prefer not to use the firewall.sh script, you can manually configure your
firewall settings on the installation node.

Procedure

1. As the root user or as a user with sudo permissions, log on to the computer
that contains the solution installer node .

2. Back up your existing firewall settings by typing the following command: .
/etc/init.d/iptables save

8 IBM Predictive Maintenance and Quality Version 2.5.1: Asset Analytics for Rotational Equipment in Oil and Gas Solution
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3. On the computer that contains the solution installer node, add rules for the
ports that are required by the installer by typing the following commands:

iptables -I INPUT -p tcp --dport 8080 -j ACCEPT
iptables -I OUTPUT -p tcp --sport 8080 -m state --state
RELATED,ESTABLISHED -j ACCEPT

iptables -I INPUT -p tcp --dport 443 -j ACCEPT
iptables -I OUTPUT -p tcp --sport 443 -m state --state
RELATED,ESTABLISHED -j ACCEPT

iptables -I INPUT -p tcp --dport 9683 -j ACCEPT
iptables -I OUTPUT -p tcp --sport 9683 -m state --state
RELATED,ESTABLISHED -j ACCEPT

iptables -I OUTPUT -p tcp --dport 22 -j ACCEPT
iptables -I INPUT -p tcp --sport 22 -m state --state
RELATED,ESTABLISHED -j ACCEPT

Configuring firewall settings on other computers that will
contain content from the solution

On all node computers to which content from the application will be copied, the
ports 443, 9683, and 8080 must be opened for the installation process.

Procedure

1. On each of the computers to which content for the solution will be copied, add
rules for the ports that are required by the installer by typing the following
commands:

iptables -I OUTPUT -p tcp --dport 443 -j ACCEPT
iptables -I INPUT -p tcp --sport 443 -m state --state RELATED,ESTABLISHED -j ACCEPT

iptables -1 OUTPUT -p tcp --dport 9683 -j ACCEPT
iptables -I INPUT -p tcp --sport 9683 -m state --state RELATED,ESTABLISHED -j ACCEPT

iptables -I OUTPUT -p tcp --dport 8080 -j ACCEPT
iptables -I INPUT -p tcp --sport 8080 -m state --state RELATED,ESTABLISHED -j ACCEPT

2. Type the following command to save your firewall settings:
/etc/init.d/iptables save
3. Type the following command to restart your firewall:
/etc/init.d/iptables restart
4. Verify that your changes have been applied by using the following command:
iptables -L
The added port will appear in the list.

5. Repeat these steps on each computer on which you will install an IBM Asset
Analytics for Rotational Equipment in Oil and Gas node.

Disabling firewall settings during installation (optional)

If you choose to temporarily disable your computer's firewall during the
installation of the IBM Asset Analytics for Rotational Equipment in Oil and Gas
application, ensure that you enable the firewall on each node after the installation
is complete

About this task
Important: If you disable your computer's firewall during the installation, you

must still ensure that the required ports are opened on each node computer when
you restart your firewall.

Chapter 2. Installation and configuration 9



Procedure
1. Log on to the computer as the root user or as a user with sudo permissions.
2. Type the following command:

/etc/init.d/iptables stop

3. Repeat these steps on each computer on which you install a node and on the
server from which you are running the installation.

What to do next

After the installation is complete, on each node, type /etc/init.d/iptables start
to restart your firewall.

Running the setup script to install the solution installer

The setup.sh script will install nodejs, chef client, and chef server. It will extract
and upload the cookbooks, and will set up everything so that chef can be used to
install the software for the solution.

About this task

The setup.sh script uses the following 5 arguments:

<username> <first name> <last name> <e-mail> <password>

¢ username: the username to create in chef server, which is used to log on to chef
server. It must use all lowercase characters.

* first name: the first name of the user created in chef. It is for display purposes
only.

* last name: the last name of the user created in chef. It is for display purposes
only.

¢ e-mail: a valid e-mail address for notifications from the chef server.

* password: a password for the chef user. This argument is optional. If it is not
included on the command line, then a password will be prompted for.

Procedure

1. Log on to the solution installer node computer as the root user or as a user
with sudo permissions.

2. Run the setup.sh script.
For example, enter the following command:

sh setup.sh myusername myfirstname mylastname myemail@mail.com
chefpassword

Creating the database tables

10
Guide

Before you can use the IBM Asset Analytics for Rotational Equipment in Oil and
Gas application, you must create the tables in the IBMPMQ database.

Procedure
1. Log on to the data node computer as root user.

2. On the data node computer, if the compressed file is not already
decompressed, then decompress it.

3. Open a terminal window, and go to the directory where the content files were
decompressed.

IBM Predictive Maintenance and Quality Version 2.5.1: Asset Analytics for Rotational Equipment in Oil and Gas Solution



4. Type the following command to change the permissions for the files: chmod -R
755 *

5. Open the create_prod_table_ESP.sql file in a text editor.

6. Ensure that you enter the correct user and password for the database instance
owner.

db2instl is the default user parameter. If you did not use the default database
users, ensure that you enter the correct user name. Ensure that you enter the
correct password in the using parameter.

7. Save and close the file.
8. Change to the database instance owner. For example:
su db2instl
9. Run db2 -tvf ./create_prod_table ESP.sql.
10. Disconnect from the database.

Creating new directories on the Integration Bus node

Content must be loaded to the IBM Integration Bus server from specific directories.
You must create the directories before the content can be loaded.

Procedure
1. Log in to the Integration Bus node computer as the mgm user.

Important: The user must be the mgm user or a member of the mqm group. If you
copy the files as another user, they might not be processed by the Integration
Bus node components.

2. Go to the /var/PMQ/MQSIFilelnput directory.

3. Create the following directories:
¢ espaggregatein—The input folder for the aggregated data.
* esptriggersfolder—The input folder for triggering batch jobs.
* maintenancedatain—The input folder for the maintenance data.
¢ welltestdatain—The input folder for the well test data.
 espsensordatain—The input folder for the raw sensor data.

Moving properties, orchestration, and solution definition files

You must move the properties, orchestration, and solution definition files to the
appropriate directories on your Integration Bus node computer.

Procedure

1. Log in to the Integration Bus node computer as the mgqm user.

Important: The user must be the mgm user or a member of the mqm group. If you
copy the files as another user, they might not be processed by the Integration
Bus node components.

2. Go to the directory where you installed the solution content files, and
decompress the REQi1Gas_AssetAnalytics_IIBContent.zip file. For example,
type unzip REOi1Gas_AssetAnalytics_IIBContent.zip.

The default path where the files are deployed is /opt/IBM/
IS REOi1Gas_AssetAnalytics 1.0.

3. Copy the following files from the Scripts directory to the /var/mgsi/shared-

classes directory on the Integration Bus node computer.
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e ESP_BatchScoring.properties

* ESP_SensorData.properties

e ESP_MaintenanceData.properties
e ESP WellTestData.properties

* ESP_AggregateData.properties

e PMQ_solution_definition.xml

4. Copy the PMQ_orchestration_definition_esp.xml file from the Scripts
directory to the /var/mqsi/shared-classes/orchestrations directory on the
Integration Bus node computer.

5. Copy the PMQ_orchestration_definition_batch.xml file from the Scripts
directory to the /var/PMQ/MQSIFilelnput/properties directory on the
Integration Bus node computer.

Configuring the orchestration files

You must update the orchestration files to include the server name and port
number for your IBM SPSS Collaboration and Deployment Services server that is
running on your IBM Predictive Maintenance and Quality Analytics node.

Procedure

1. On the Integration Bus node computer, go to the /var/PMQ/MQSIFileInput/
properties, and open the PMQ_orchestration_definition_batch.xml file in a
text editor.

2. In the <ESPTrainingTrigger> identifier section, do the following steps:

a. In the <webservice> section, change the <url> value to the server name and
port number for your IBM SPSS Collaboration and Deployment Services
server.

b. In the <scheduler> section, change the values to set a frequency for when
the training job is to be run.

c. Remove the comments from the <scheduler> to enable it.
3. In the ESPScoringTrigger identifier section, do the following steps:

a. In the <webservice> section, change the <url> value to the server name and
port number for your IBM SPSS Collaboration and Deployment Services
server.

b. In the <scheduler> section, change the values to set a frequency for when
the scoring job is to be run.

c. Remove the comments from the <scheduler> to enable it.
4. Save and close the file.

5. On the Integration Bus node computer, go to the /var/mgsi/shared-classes/
orchestrations, and open the PMQ_orchestration_definition_esp.xml file in a
text editor.

6. In the pmg.espscoring orchestration_cd section, do the following steps:

a. Change the <host_name> value to the server name for your IBM SPSS
Collaboration and Deployment Services server.

b. Change the <port_number> value to the port number that IBM SPSS
Collaboration and Deployment Services server is using.

7. Save and close the file.
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Creating an execution group and queue

You must create an execution group on the IBM Maintenance and Quality
Integration Bus node computer for the Asset Analytics for Rotational Equipment in
Oil and Gas solution.

You must also create the queue in IBM WebSphere MQ.

Procedure

1. On the Integration Bus node computer, in a terminal window, go to the
installation_location/mqsi/9.0.0.1/bin directory. For example, if you
installed to the default location, go to the /opt/ibm/mgsi/9.0.0.1/bin directory.

2. Change to the mqm user. For example, su mqm.

3. Enter the following command to load the profile that is needed for the mgqm
user, and press Enter:

. V/.bash_profile
4. Enter the following command to create an execution group:
mgsicreateexecutiongroup pmgbroker -e espcustomflows
5. Type runmgsc pmgmanager, and press Enter.
6. Enter the following command to create the queue:

DEFINE QL(ESP.TR.TIMER.IN) REPLACE +

MAXDEPTH (5000) +

DESCR('Input Local Queue of ESP Training batch flow')
DEFINE QL(ESP.SCORE.TIMER.IN) REPLACE +

MAXDEPTH (50000) +

DESCR('Input Local Queue of ESP Scoring batch flow')

Deploying the broker archive files

You must deploy broker archive (.bar) files on the IBM Predictive Maintenance
and Quality Integration Bus node computer for the Asset Analytics for Rotational
Equipment in Oil and Gas solution.

The .bar files contain custom flows that are used to load Integration Bus data as
events into the Predictive Maintenance and Quality data store. There are four
flows, one each for aggregated data, well test data, maintenance data, and sensor
data. The file also contains custom flows for running the training and scoring
models in batch.

You must deploy 2 .bar files.

Procedure
1. Log on to the Integration Bus node computer as the mqm user.
2. Enter the following command:

mgsideploy pmgbroker —e espcustomflows —a path/
REOiT1Gas_AssetAnalytics_CustomFlows.bar

The default path where the .bar files are deployed is /opt/IBM/
IS _REOi1Gas_AssetAnalytics 1.0/BAR.

3. Enter the following command:

mgsideploy pmgbroker —e pmqgroupl —a path/
REQi1Gas_AssetAnalytics Eventload.bar
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Importing IBM SPSS analytic content

You must load the IBM SPSS analytic content for the IBM Asset Analytics for
Rotational Equipment in Oil and Gas application. You load the analytics content by
using IBM SPSS Deployment Manager.

Procedure

1. Copy the .pes file from the location where you deployed the Asset Analytics for
Rotational Equipment in Oil and Gas on the Analytics node computer to the
computer where IBM SPSS Collaboration and Deployment Services Deployment
Manager is installed.

2. In IBM SPSS Collaboration and Deployment Service Deployment Manager,
right-click Content Repository, and click Import.

3. Browse to the REOi1Gas_AssetAnalytics CDS.pes file
4. Select the following options:
* Resolve conflicts globally

* Add new version of target item or rename source item, Use labels from
source.

* Continue import even if some objects cannot be imported due to locking
conflicts.

* Resolve Invalid Version Conflicts, Import.

* Resource Definitions, Recommended - Import if there are no Duplicate ID
conflicts or Duplicate Name conflicts.

5. Click OK.
Results

Content folders and resource definitions are added to the repository alongside any
existing content.

Configuring the training and scoring jobs

The training job is loaded as part of the REOi1Gas_AssetAnalytics_CDS.pes
deployment file that you loaded into SPSS Modeler Deployment Manager. You
must add the credentials and ODBC connection information for your IBMPMQ
database to the ODBC Data Sources tab for the job.

Procedure

1. In SPSS Modeler Deployment Manager, expand Content Repository > ESP, and
select ESP_TRAIN_]JOB.

2. On the ODBC Data Sources tab, click each entry in the ODBC DSN column,
and select the credentials for your IBMPMQ database.

3. Click OK.
4. Expand Content Repository > ESP, and select ESP_SCORE_JOB.

5. On the ODBC Data Sources tab, click each entry in the ODBC DSN column,
and select the credentials for your IBMPMQ database.

6. Click OK.
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Deploying the IBM Cognos content

For IBM Cognos Business Intelligence, you must catalog the database, create a data
source connection, and then deploy the content files for the IBM Asset Analytics
for Rotational Equipment in Oil and Gas solution.

Moving the IBM Cognos content

You must copy the IBM Cognos® content for the IBM Asset Analytics for Rotational
Equipment in Oil and Gas application to the appropriate locations in your IBM
Cognos installation to be able to deploy the content.

Procedure

1.

Copy the IBM Cognos content from the computer where you deployed the
Asset Analytics for Rotational Equipment in Oil and Gas Business Intelligence
content to the Cognos_Install_location\Deployment folder on the Business
Intelligence node computer.

The Asset Analytics for Rotational Equipment in Oil and Gas IBM Cognos
content file is named REOi1Gas_AssetAnalytics_BIContent.zip.

Copy the IBM Cognos report image file to the Cognos_Install_location\
webcontent\ReportImages folder on the Business Intelligence node computer.

You must create the ReportImages folder if it does not already exist.
The report images file is named REOi1Gas_AssetAnalytics_Images.zip.
Decompress the file.

Copy the following images from the Cognos_Install_location\webcontent\
ReportImages folder to the Cognos Install location\webcontent\samples\
images folder.

You must create the samples\images folder if it does not already exist.

Copy the following files:

e ibmLogo.png

e IS HamburgerMenu BlackO 32px.png

e User.png

e ESP_About_darkgrey.png

e ESP_TopFactors_darkgrey.png

Copy the IBM Cognos map specification file to the Business Intelligence node
computer.

The map specification file is named REOi1Gas_AssetAnalytics_Map_Rave.zip.
Decompress the report image file in the Cognos_Install_location\webcontent
folder.

You should have a Cognos_Install_location\webcontent folder that contains
the report image files.

Copy the IBM Cognos Framework Manager model file from the computer
where you deployed the application to the computer where you installed IBM
Cognos Framework Manager, and decompress the file.

The Framework Manager file is named
REOi1Gas_AssetAnalytics FMProject.zip.

If you want to edit the Framework Manager models, you must catalog the
Asset Analytics for Rotational Equipment in Oil and Gas database on the
computer where Framework Manager is installed.
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Deploying the IBM Cognos reports

You must deploy the Asset Analytics for Rotational Equipment in Oil and Gas
reports using IBM Cognos Administration.

Procedure

Open a web browser.

Go to the IBM Cognos BI portal URL.

On the Welcome page, click Administer IBM Cognos Content.
On the Configuration tab, click Content Administration.

On the toolbar, click the New Import button.

ook wn =

In the Deployment Archive pane, select deployment archive, and click Next.
The deployment archive is named REOi1Gas_AssetAnalytics_BIContent.zip.

7. In the Specify a name and description pane, accept the default or enter a new
name, and click Next.

8. In the Select the public folders and directory content pane, select all of the
packages in the table, leave the Options as default, and click Next.

Note: Ensure that the Disable after import option is cleared.
9. In the Specify the general options pane, accept the defaults, and click Next.
10. On the Review the summary page, click Next.
11. On the Select an action page, select Save and run once, and click Finish.

12. On the Run with options page, accept the defaults, and click Run, and then
click OK.

13. Select View the details of this import after closing this dialog and click OK.
14. In IBM Cognos Administration, click the Home button.

The Asset Analytics for Rotational Equipment in Oil and Gas content is
available in Public Folders > Wealth_ClientInsight_ BIContent.

15. Rave libraries are also available as part of the solution. They are packaged in
the Wealth_ClientInsight_Rave.zip file.

16. Go to the IBM Cognos BI portal URL. For example, go to
http:/ /bi_node_name/ibmcognos/.

17. On the Welcome page, click Administer IBM Cognos Content.
18. On the libraries tab, click the Import button .
19. Select the Wealth_ClientInsight_Rave.zip file, and click Import.

Importing the map specification to IBM Cognos BI

The Asset Analytics for Rotational Equipment in Oil and Gas application includes
a map specification for the Executive Dashboard. You must import the map
specification into IBM Cognos Business Intelligence.

Procedure

1. Open a web browser.

Go to the IBM Cognos BI portal URL.

On the Welcome page, click Administer IBM Cognos Content.

On the Library tab, click Import Visualization.

Browse to and select the REQi1Gas_AssetAnalytics_Map_Rave.zip file.

2B

Follow the steps in the wizard to import the file.
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Onboard pump data

Custom flows are provided with the Asset Analytics for Rotational Equipment in
Oil and Gas solution. You use the custom flows to onboard pump data and to
trigger training and scoring models.

Master and metadata must be loaded into the IBM Predictive Maintenance and
Quality database, and you must also load the event data, before you can run the
analytic training or the scoring models.

Asset Analytics for Rotational Equipment in Oil and Gas provides the following
custom flows:

* ESPAggregateFlow.msgflow—Formats aggregated data as Predictive Maintenance
and Quality events

* ESPMaintenanceFTow.msgflow—Formats maintenance data as Predictive
Maintenance and Quality events

e ESPScoringTrigger.msgflow—Flow that triggers scoring model for each pump

* ESPSensorRawDataFlow.msgflow—Formats raw sensor data as Predictive
Maintenance and Quality events

* ESPTrainingTrigger.msgflow—Flow that triggers the training model

* ESPWellTestFlow.msgflow—Formats well-test data as Predictive Maintenance and
Quality events

The data onboarding flows write event data files directly to IBM Integration Bus
eventdatain folder.

The flows are provided in a file that is named ESPCustomFlows_PI.zip. The

The ESPCustomFlows_PI.zip file is deployed to /opt/ibm/
IS_REOi1Gas_AssetAnalytics_1.0/Source by default.

Flow property files

Each msgflow file has a properties file that you can configure.

Section in property file Description

JDBCProperties Includes properties for JDBC connection
name and the schema name.

Header record Holds the header record for the output
event file.

Values for event fields Properties for setting default values for
Predictive Maintenance and Quality event
attributes.

Measurement name mappings For setting different measurement type
names.

Master data and metadata for the solution

You must provide the master data and metadata for the Asset Analytics for
Rotational Equipment in Oil and Gas solution. You must prepare the CSV files
before you can load them into the environment.
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The master data and metadata must be provided in the CSV files that are shown in
the following table.

File name

language_upsert.csv

tenant_upsert.csv

event_code_upsert.csv

event_type_upsert.csv

location_upsert.csv

group_dim_upsert.csv

measurement_type_upsert.csv

production_batch_upsert.csv

material_upsert.csv

source_system_upsert.csv

supplier_upsert.csv

value_type_upsert.csv

resource_type_upsert.csv

product_upsert.csv

process_upsert.csv

material_type_upsert.csv

Y‘ESOUY‘CG_UPSEY‘t .CSv

The following are examples of the contents that each of the CSV files that you
must prepare must contain.

group_dim_upsert.csv, Tocation_upsert.csv, and resource_upsert.csv should be
based on the pump details, including its hierarchical relationship to other entities,
such as wells and platforms, and organization relationships and suited to your
environment.
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File Edit Format Wiew Help
language_cd,language_name,isdefault
EN, ENGLISH,1

File Edit Format View Help

tenant_cd,tenant_name,isdefault
ESP,ESP,0

File Edit Format View Help
event_code_set,event_code_set_name,event_code, language_cd, tenan -
tocd

-NA-,Non applicable,-NA-,EN,ESP

File Edit Format View Help

event_type_cd,event_type_name,Language,Tenant_cD .
-NA-,Non applicable,EN,ESP
ESPAGGREGATE, ESPAGGREGATE,EN, ESP
ESPTRAINING,ESPTRAINING,EN,ESP
ESPSCORING, ESPSCORING,EN,ESP
ESPRECOMMENDED , ESPRECOMMENDED, EN, ESP
ESPMEASUREMENT , ESPMEASUREMENT, EN, ESP

File Edit Format View Help
location_cd, location_name,region_cd,region_name,country_cd,coun -
try_name,state_province_cd,state_province_name,city_name,latitu

de,longitude, language_cd,tenant_cd,Isactive

-NA-,Not Applicable,,,,,,,,,,EN,ESP,1 |2
HQ!ABC HQ!!!!!!!!!!!ESP!I
s7,site?,,,,,,Nebraska,Feltham City,42.426415, -

99.268516,EN,ESP,1

File Edit Format View Help
group_type_cd, group_type_name, group_member_cd,group_member_name, Tanguage_cd,ten .

ant_cd
-NA-,Not applicable,-Na-,Not applicable,EN,ESP
AC,Atlas Corpco,AC,Atlas Corpco,EN,ESP
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File Edit Format View Help

measurement_type_cd,measurement_type_name,unit_of_measure,carry_forward_indicator,aggre .
gation_type,event_code_indicator,language_cd,tenant_cd
Motor_Temp ,Motor_Temp,deg C,0,,0,EN,ESP
DH_Amps , DH_Amps , amp, O, ,0,EN,ESP
Output_Freq,Output_Freq,,0,,0,EN,ESP
Pump_Intk_Pres,Pump_Intk_Pres,Kpa,0,,0,EN,ESP
PCM_system_Error ,PCM_Ssystem_Error,,0,,0,EN,ESP
status,status,,0,,0,EN,ESP
TEST_TYPE,TEST_TYPE, ,0,,0,EN,ESP
OIL_RATE,OIL_RATE,,O,,0,EN,ESP
GAS_RATE,GAS_RATE, ,0,,0,EN,ESP

WATER_RATE ,WATER_RATE, ,0,,0,EN,ESP
GAS_OIL_RATIO,GAS_OIL_RATIO,,O0,,0,EN,ESP
TUBING_PRESS,TUBING_PRESS,,0,,0,EN,ESP
ALLOCATABLE ,ALLOCATABLE, ,0,,0,EN,ESP
WATER_CUT ,WATER_CUT, ,0, ,0,EN,ESP
PROD_HOURS , PROD_HOURS, ,0,,0,EN,ESP|
TEST_HOURS,TEST_HOURS, ,0,,0,EN,ESP

| DATE_MODIFIED, DATE_MODIFIED, ,0,,0,EN,ESP

| PRIMARY_REASON, PRIMARY_REASON, ,0,,0,EN,ESP

| 108_cOST_TOTAL, JOB_COST_TOTAL, ,0,,0,EN,ESP
{Changepoint_Time,Changepoint_Time,,0,,0,EN,ESP
IMode_startTime,Mode_startTime,,0,,0,EN,ESP
|Stoqpage_Prob,Stoppage_Prob,,0,,0,EN,ESP
Failure_prob,Failure_prob,,0,,0,EN,ESP
samplenumPIP,samplenumPIP,,0,,0,EN,ESP
PIPROC,PIFROC, ,0,,0,EN,ESP

PIPAVG,PIPAVG, ,0,,0,EN,ESP

PIPMAX,PIPMAX, ,0,,0,EN,ESP
PIPMIN,PIPMIN,,0,,0,EN,ESP
flagpIP,flagPIP,,0,,0,EN,ESP

samplenumMTRT, samplenumMTRT, ,0,,0,EN,ESP
MTRTROC ,MTRTROC, ,0,,0,EN,ESP

MTRTAVG,MTRTAVG, ,0,,0,EN,ESP

MTRTMAX, MTRTMAX, ,0, ,0,EN,ESP
(MTRTMIN,MTRTMIN, ,0,,0,EN,ESP

| £1agvTRT, flagwTrT,,0,,0,EN,ESP
|samp1enumAmp,sampWenumAmp,,0,,O,EN,ESP

AmpROC , AMpROC , , 0, ,0,EN,ESP

AMPAVG , AMPAVG, ,0,,0,EN,ESP

| ampmac, ampmax, ,0,,0,EN,ESP

AmMPMIN, AMpMIN, ,0,,0,EN,ESP

| 1agamp, f1agamp, ,0,,0,EN,ESP
samplenumoutputFreq,samplenumiutputfFreq, ,0,,0,EN,ESP
OutputFregqROC,OutputFreqroc, ,0,,0,EN,ESP
OutputFregAvVG,OutputFreqaveg, ,0,,0,EN,ESP

| OutputFregMAX, OutputFregMax, ,0,,0,EN,ESP
OutputFregMIN,OutputFregMIN, ,0,,0,EN,ESP
flagoutputFreq,flagoutputfFreq,,0,,0,EN,ESP
Bad,Bad,,0,,0,EN,ESP

statusTime,statusTime, ,0,,0,EN,ESP
TotalRunTime,TotalRunTime, ,0, ,0,EN,ESP
Aggrstatus,Aggrstatus,,0,,0,EN,ESP
PCMSystemError ,PCMSystemError, ,0,,0,EN,ESP
JOB_NAME , JOE_NAME, ,0,,0,EN,ESP

Mode ,Mode, ,0,,0,EN,ESP
changePointTime,ChangePointTime,,0,,0,EN,ESP
ESPRC,ESP Recommendation,,0,,0,EN,ESP

File Edit Format View Help

production_batch_cd,production_batch_name,product_cd, product_type_cd =
,produce_date,1an?uage_cd,tenant_cd
-MNA- ,Not Applicable,-Na-,-Na-,2011-01-01,EN,ESP

f | | material_up

File Edit Format View Help

material_cd,material_name,material_type_cd,supplier_cd, lanquage_cd,t .
enant_cd, Isactive
-NA- ,Not Applicable,-NA-,-NA- EN,ESP,1
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File Edit Format View Help

source_system_cd,source_system_name, language_cd,tenant_cd,isactive
-NA-,Not Applicable,EN,ESP,1

RD,RawData,EN,ESP,1

WTD,wellTestDpata,EN,ESP,1

|MD,Maintenancebata,EN,ESP,1

| TR, Training,EN,ESP,1

| SCOR,Scoring,EN,ESP,1

File Edit Format View Help

supplier_cd,supplier_name, language_cd,tenant_cd,Isactive
-NA-,Not Applicable,EN,ESP,1

| value_type_upse

File Edit Format Wiew Help
Walue_type_cd,value_type_name, Language, Tenant_CD
PLAN,PLanned value,EN,ESP

ACTUAL ,Actual Measurement ,EN,ESP
FORECAST ,Forecast Value,EN,ESP

File Edit Format View Help

resource_type_name,resource_type_cd, language_cd,tenant_cd
ASSET,ASSET,EN,ESP

[ File Edit Format View Help

product_cd, product_name,product_type_cd, product_type_name,parent_pro .
duct_cd,parent_prcduct_type_cd,1angua?e_cd,tenant_cd,Iﬁactive
-MA-,Not Applicable,-Na-,Not Applicable,, ,EN,ESP,1

File Edit Format Wiew Help

process_cd,process_name,parent_process_cd, language_cd,tenant_cd
-MA-,Not Applicable, ,EN,ESP

File Edit Format Wiew Help

material_type_cd,material_type_name,language_cd,tenant_cd
-MA-,Not Applicable,EN,ESP

The Asset Analytics for Rotational Equipment in Oil and Gas solution provides for
defining multilevel resource hierarchies that are augmented by group dimensions.
A number of associations and relationships between resources and attributes can
be defined. Any number of pumps can be defined, and associations can be defined
to group them by any dimension; for example, OEM or Vendor can be defined as a
dimension and associated with a pump.

The examples contain a base level of data that can be used for a fictional resource
that is named ESP501 of type ESP and a child of an ASSET that is named Wel17. ESP
is associated with the manufacturer specified by the attribute
group_dim_member_cd_1 as AC. Irrespective of the resource hierarchy and group
dimension associations that are defined, all electrical submersible pumps in this
example content are associated with the resource type ESP.
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File Edit Format View HEIp

resource_cdl,resource_cd2,resource_name,resource_type_cd,resource_sub_type -
,parent_resource_cdl,parent_resource_cd?2,standard_production_rate,product:

on_rate_uom prevent1ve maintenance_interval ,group_dim_type_cd_1,group_dim_

| member_cd_1,group_dim_type_cd_2,group_dim_| member _cd_2, group_dim_type_cd_3,
group_dim_ member _cd_3,group_dim_type_cd_4,group_dim_| member _cd_4,group_ d1m_
type_cd_5,group_dim_ member _cd_5,Tlocation cg mFg_date,1anguage_cd,tenant_cd
,Isactive

ABC,-NA-,ABC Petroleum Corporation,ASSET,,,,sssss1sss3s3s,HQ, ,EN,ESP,1

|PLF7, -NA- ,Platform?7 ,ASSET, ,ABC,, .y ssrsss1531:57,,EN,ESP,1

well17,-NA-,wWel17 ,ASSET, ,PLF7,-NA-, ., ysss1s1122+57,,EN,ESP,1
ESP501,-NA-,ESP501,ESP, ,Wwell7,-NA-,,, ,AC,AC,,,,,,,,,57,2008-06-06,EN,ESP,1

File Edit Format View Help

group type cd, group_type_name, group_member_cd, group_member_name, language_c -
tenant_cd

AC,Atlas Corpco,AC,Atlas Corpco,EN,ESP

Loading the master data and metadata

You must load the master data and metadata for the Asset Analytics for Rotational
Equipment in Oil and Gas solution in a specific order.

Procedure
1. Log in to the Integration Bus node computer as the mgm user.

2. Copy the files to the /var/PMQ/MQSIFileInput/masterdatain directory in the
order that is shown in the table:

Order File name

1 language_upsert.csv
2 tenant_upsert.csv

3 event_code_upsert.csv
4 event_type_upsert.csv
5 group_dim_upsert.csv

This file should be based on the pump details, including its
hierarchical relationship to other entities, such as wells and
platforms, and organization relationships.

6 location_upsert.csv

This file should be based on the location of the pumps.

7 material_type_upsert.csv

8 measurement_type_upsert.csv
9 process_upsert.csv

10 product_upsert.csv

11 resource_type_upsert.csv

12 source_system_upsert.csv

13 supplier_upsert.csv

14 value_type_upsert.csv

15 material_upsert.csv

16 production_batch_upsert.csv
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Order File name

17 resource_upsert.csv

This file should be based on any other attribute that can be
associated with a pump and defined as a group dimension. For
example, Vendor or OEM can be defined as a dimension and
associated with a pump.

Important: The files must be copied one at a time.

For more information about master and metadata for IBM Predictive
Maintenance and Quality, see the following topic in IBM Knowledge Center:

* [Master data process|

+ [File format and location|
* [The flat file AP]]

Event data

Event data must also be loaded for the Asset Analytics for Rotational Equipment in
Oil and Gas solution.

Event data includes information such as maintenance data, well test data, and time
variable data.

The following are examples of the contents that each of the CSV files that you

must prepare must contain. The CSV files that you use should reflect your
environment.
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File Edit Format View Help

start time(bateTime),end time(DateTime),samplenumPIP(int),PIPROC
(string),PIPAvVG(Double),PIPMAX(Double) ,PIPMIN(Double),flagPIpP
(string),samplenumMTRT (int) ,MTRTROC(String) ,MTRTAVG(Double) ,MTRTMAX
(Double) ,MTRTMIN(Double) ,flagMTRT(String),samplenumamp(int) ,AmpROC
(string) ,ampavG(Double) ,ampMAX (Double) ,AmpMIN(Double),flagamp
(Str'mg),samp'lenumutputlfreq('lnt) OutputFreqRoc(Str'lng} ,OUTPULFregavs
(Double) ,outputFregMax(pouble) ,outputFregvIn{pouble) ,TlagoutputFreqg
(5tring),Bad(5tring), Status(str'i n g StatusTi me(DateT'l me) , TotalRuntime
(Decimal),PCM_System_Error (5tri ng?

5/12/2013 21:00,5/13/2013 1:00,2,-

1.686682962,102.4000016,102, 8000031,102,,2,-

0.800129529,142. 9000015,142,1000061,142, 6999969, ,4,1.203749202,24,25,22,,2,2.1
3E-14,51.90000153,51. 90000153, 51. 90000153, , ,5topped, 5/12,/2013 23:20,,
5/13/2013 1:00,5/13,/2013
5:00,3,0.330122203,101. 6666667 ,101. 9000015,101.5,,3,-
0.622285012,142.7333374,143,142.4000092, ,7 ,-
10.28756033,23.14285714,26,19,,2,2.03E-
14,51.90000153,51.90000153,51. 90000153, , ,Stopped,5/13/2013 3:00,,

File Edit Format View Help

PRIMARY_API_NO14 (Double), JOB_NAME (String),PRIMARY_REASON
(string),JOB_START_ DATE(DateT1mE) JOBE_END_DATE (DateTime), JOB_COST. TOTAL(StF1ﬂg)
4000,E5P Failure,EsP Failure, 5/6/2010 12:00,5/14,/2010 12:00,"%166,487

File: Edit Format View Help

API_NO14 (Double) ,WELL_TEST_DATE(DateTime) ,TEST_TYPE(Stri ng) ,O0IL_RATE

(Double) ,GAS_RATE(Double) ,WATER_RATE (Double),GAS_OIL_RATIO

(Double) , TUBING_PRESS(Double) ,ALLOCATABLE (5tri ng) JWATER_CUT(Double) ,PROD_HOURS
(int) , TEST_HOURS{int) ,COMMENTS{Stri ngQ, DATE_MODIFIED(DateTime)

4000,4,/18/2011 0:00,A ,15.89,17,135.06,1069.86,0,Y,89.47,20,24 ,Auto
evaluate set to 0,4/19/2011 16:41

|4000,4/26/2011 D:UO A ,15.89,18,132.1,1132.79,0,Y,89.26,14,24 ,Auto
levaluate set to O 4/2"/2011 12 41

File: Edit Format View Help

Site(string),Time(DateTime) ,Measure(string),value(string)
51,3/12/2013 21:26,Pump_Intk_Pres,102. 8000031
51,3/12/2013 23:20,Pump_Intk_Pres,102

The example custom flows expect event and other supporting operational data in
the formats shown in the image.

When you create the event data, ensure that:
* An event or operational data file must have data for only a single pump.

* The names of the event data files should be prefixed with <SerialNo_>. For
example, well test data for a pump with serial number of ESP501 should be
named ESP501_xxx.csv. The custom flow looks up the location and model of the
pump based on the Serial Number of the pump in the file name.

Onboarding event data

You must load the event data for the Asset Analytics for Rotational Equipment in
Oil and Gas solution.

Procedure
1. Log in to the Integration Bus node computer as the mgm user.
2. Copy the event data files that you created to the following directories:

Example file name Target input directory
ESP501_AGGR_Sample.csv /var/PMQ/MQSIFilelInput/espaggregatein
ESP501_MD.csv /var/PMQ/MQSIFilelInput/maintenancedatain
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Example file name Target input directory
ESP501 _WTD.csv /var/PMQ/MQSIFileInput/welltestdatain
ESP501_RD.csv /var/PMQ/MQSIFilelInput/espsensordatain

Configure and prime Maximo

If you are using IBM Maximo®, you must create an enterprise service for the Asset
Analytics for Rotational Equipment in Oil and Gas solution.

The work order creation service is called by an IBM Integration Bus flow in IBM
Predictive Maintenance and Quality. You must configure the web service to receive
work order creation requests from IBM Integration Bus.

For more information, see the [Creating a work order service in IBM Maximo Asset|
Management topid in IBM Knowledge Center (www.ibm.com/support/
knowledgecenter/SSTNNL_2.5.1/
com.ibm.swg.ba.cognos.pmq_solution_guide.2.5.1.doc/
t_create_work_order_maximo.html?lang=en).

After the web service is configured, the Maximo instance must be primed to map
the master data in the Predictive Maintenance and Quality data mart. That is, you
must map the resources and locations details in Maximo to enable it to receive,
identify, and process work orders against these resources.

For more information, see the [BM Maximo Asset Management] topic in IBM
Knowledge Center (www.ibm.com/support/knowledgecenter/SSTNNL_2.5.1/
com.ibm.swg.ba.cognos.pmq_solution_guide.2.5.1.doc/
c_integ_maximo.html?lang=en).

Manually triggering batch training and scoring jobs

You can manually trigger a batch training or scoring job in your Asset Analytics
for Rotational Equipment in Oil and Gas solution by copying a file to the
esptriggersfolder directory.

Procedure
1. To trigger a training job:

a. Log in to the Integration Bus node computer as the mqm user.

b. Create a file that is named esptraining.txt. The file can be blank.

c. Copy the file to the /var/PMQ/MQSIFilelnput/esptriggersfolder directory.
2. To trigger a scoring job:

a. Log in to the Integration Bus node computer as the mqm user.

b. Create a file that is named espscoring.txt. The file can be blank.

c. Copy the file to the /var/PMQ/MQSIFilelnput/esptriggersfolder directory.
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Chapter 3. Using Asset Analytics for Rotational Equipment in
Oil and Gas

This section describes two typical use cases that show how to use the Asset
Analytics for Rotational Equipment in Oil and Gas solution to predict pump
failures.

Asset Analytics for Rotational Equipment in Oil and Gas provides dashboards that
are designed to organize and categorize information for the various performance of
modes of an electric submersible pump (ESP), as well as highlight the current
mode of the ESP. The dashboards also highlight overall high, medium, and low
risk ESPs.

The dashboards are designed for two personas: an executive and an analyst.
Workflow and user roles

This workflow shows how the solution can be used to thoroughly evaluate a
potentially faulty pump with a high likelihood of failure. For this example, two

primary users have been identified: an executive and an analyst. A typical process
workflow is described.

Using the executive dashboard

Executives are one of the two primary users of the Asset Analytics for Rotational
Equipment in Oil and Gas solution.

About this task

This task describes how a typical executive using the solution would identify a
potentially faulty pump for further investigation. The screen shots shown are for
example purposes and will vary depending on your particular implementation.

Procedure

1. Log on to the executive dashboard to scan for issues that need attention. Some
of the pumps are in a critical state.

2. Using the Pump Details pane, select the ESP102 pump. The Pump Summary
panel dynamically updates with each pump selection. ESP102 is at an 10%
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probability of failure.

||] - Executive Dashboard
MapView, High Risk Medium Risk Low Risk
Pump Details
PumpiD  Pump Hlame Wode ProbofFaiure  Probof Stoppage  Recommendations
o2 s Moges o o157 nspect
o3 e Moge1 o oon "
s Modes o o0 "
@25 s Souh Cowden-Sted  Hodet o oont "
oxs e Berley - Stes ose2 00089 o1t Manenance Repair
o e Horshem - Sies Moge1 o oont "
@211 eson Fethan ey -Ste7 Moge o oo "
Pump Summary Likelihood of failure Qil Production Chart * @ Yeary C Honty C uarery
oo Esoi2 —— o oo
Locetion 0%  20%  40%  60%  80%  100%
Vendor 120000000
Install Date -_——
a00.00
Mode 100,000,000
0000
40000
000000
40,000,000 -_\-
20000
2000000
- .
a0 e
Ve v
< Berkiey Avg Value - Horsham Avg Vaie o South Cowden Av Vake

The individual panes on the dashboard provide further information on the
pumps. The number of pumps at high, medium, and low is defined by the a
calculation based on the probability of failure or stoppage of the pump.

High Risk Medium Risk Low Risk

The Pump Details Pane provides the pump's current mode, probability of
failure, and probability of stoppage, and recommendations. The Pump ID is
highlighted in blue.

Pump Details
Pump ID Pump Name Location Name Mode Prob of Failure Prob of R
[ ] 202 ESP401 South Plains - Site1 Moded 0 0.157 Inspect
® 203 ESP201 North Plains - Site2 Mode1 0 0.031 NR
204 ESP301 North Cowden - Site3 Mode& 0 0.04 NR
[ ] 205 ESP101 South Cowden - Sited Mode1 o 0.031 NR
@ 206 ESP102 Berkley - SiteS Mode2 0.1008% 0.154 Maintenance / Repair
® 207 ESP103 Horsham - Site6 Mode1 0 0.031 NR
® 241 ESPS01 Feltham City - Site7 Mode1 0 0.031 NR

Clicking on the Pump ID displays details of the pump, such as vendor and
installation date, in the Pump Summary pane.

Pump Summary Likelihood of failure
Location : Berkley - Site5 0% 20% 40% £0% 80% 100%
Vendor : Baker Lift Systems

Install Date :  Jun 5, 2010
Maode : Mode2

Finally, an executive can view the oil production chart for the last two years,
providing yearly, monthly, and quarterly production and average production
chart date for various locations. Use the radio button on the chart to switch
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between yearly, monthly, and quarterly views.

Qil Production Chart * @ Yearly O Monthly © Quarterly
140,000,000 - r 800,000
120,000,000 |

. - 600,000
100,000,000

80,000,000 -

- 400,000

60,000,000 -

40,000,000 -| .\\

I 200.000

20,000,000

0 T T 0
201 2012
Berkley Production Value Horsham Production Yalue South Cowden Production Value
-o Berkley Avg Value <& Horsham Avg Value < South Cowden Avg Value

Using the analyst dashboard

Analysts are one of the two primary users of the Asset Analytics for Rotational
Equipment in Oil and Gas solution.

About this task

This task describes how a typical analyst using the solution would identify a
potentially faulty pump for further investigation. The screen shots shown below
are for example purposes and will vary depending on your particular
implementation.

Procedure
1. Log on to the Analyst Dashboard for a detailed an analysis of a specific pump.

2. In the Pump Name pane, enter the location, pump name, and dates to view the
dashboard for a specific pump, in this case pump ESP102.

Analyst Dashboard

b Pump Name : £57107 ° Pump Summary
High Risk e Medium Risk Low Risk o
@ Location: * [Berkley - Site5 - Nam ESP102
Pump : * [EsP102 5 Location Berkdey - Site§ Well Test Data
s e Vendor Baker Lift Systems
& [Jant, 203 B Install Date :  Jun 5, 2010
© Eortestdate Mode Mode2

To:
& [Jun30, 2053 B

€ Latestdste

Update

Change Point Analysis
5000

1903201 28032013 12042013 27042013 12052013 27052013 11062013 20062013 15072013 30072013 20082013 04092013 19092013 04102013 19002013 03412013 18412013 03422003 18422013

Maintenance Summary e
| strtoate End Date Task Name. Description

Jun 1,201 50000 Al Jun 10,2011 5:38:00 P Esp Faiure Espaiure

0118, 2013 12:00:00 P 10118, 2013 120000 PH Plnned Chemical Tre Panned Cherical Trestment
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The individual panes provide key functionality or information. The Pump

Name pane is used to filter pumps based on location, pump name, and date
filters.

Pump Name : ESP102

Location: * I Berkley - Site5

=l
Pump : * [EsP102 -]

Dates : From:

@ [3an1, 2013 18
" Earliest date

To:

@ | 1un 30, 2013 |-

(™ Latest date

Update

The dial charts present well test data for water cut percentage, gas/oil ratio,
and oil rate.

Well Test Data

Water Cut Percentage

Gas/Oil Ratio 0il Rate

The Change Point Analysis chart displays the trends for the temperature,
pressure, and amperage sensors. Bars highlight the change points of the pump's
performance.

Change Point Analysis
5000

oo . " m — =
19002013 28032013 12042013 27062013 12052013 27052013 1106201 20062013  1S07T2013 0072013 0082013 04092013 19092013 04102013 19402013  OL112013 1812013 03122013 18122013

Finally, the dashboard provides information on the Maintenance Summary of

the pump, including a short description of the maintenance updates.
Maintenance Summary

Start Date End Date Task Name Description
Jun 1, 2011 5:00:00 AM Jun 10, 2011 5:39:00 PM ESP Failure

ESP Failure
Jul 18, 2013 12:00:00 PK Jul 18, 2013 12:00:00 PM Planned Chemical Tre

Planned Chemical Treatment

Usage scenario

Asset Analytics for Rotational Equipment in Oil and Gassolution provides
powerful predictive capabilities.
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A typical process of extraction may take place from widely distributed oil and gas
wells. In a given scenario, there could be thousands of wells and ESPs generating
large volumes of real-time data.

For such a scenario, a predictive model could be built using data metrics for one
year, such as intake and discharge pressure, drive amperage, and temperature. This
data could be obtained from the historian, a database that logs time-based process
data, as well as the Enterprise Asset Management database.

A small number of metrics could be used to characterize the performance of the
ESPs, focusing on the optimal discharge pressure and key factors contributing to
failures. This use case could then be used to provide real-time predictive scoring of
ESP performance.
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Appendix. Troubleshooting

This section contains troubleshooting information for the Asset Analytics for
Rotational Equipment in Oil and Gas installation.

Troubleshooting resources

Troubleshooting resources are sources of information that can help you resolve a
problem that you are having with an IBM product.

Support Portal

The IBM Support Portal is a unified, centralized view of all technical support tools
and information for all IBM systems, software, and services.

The IBM Support Portal lets you access all the IBM support resources from one
place. You can tailor the pages to focus on the information and resources that you
need for problem prevention and faster problem resolution. Familiarize yourself

with the IBM Support Portal by viewing the (https:/ /www.ibm.com/
blogs/SPNA /entry/the_ibm_support_portal_videos).

Find the content that you need by selecting your products from the |I[BM Support
(http:/ /www.ibm.com/support/entry/portal).

Before contacting IBM Support, you will need to collect diagnostic data (system
information, symptoms, log files, traces, and so on) that is required to resolve a
problem. Gathering this information will help to familiarize you with the
troubleshooting process and save you time.

Service request

Service requests are also known as Problem Management Reports (PMRs). Several
methods exist to submit diagnostic information to IBM Software Technical Support.

To open a PMR or to exchange information with technical support, view the IBM
Software Support Exchanging information with [Technical Support page
(http:/ /www.ibm.com/software/support/exchangeinfo.html).

Fix Central

Fix Central provides fixes and updates for your system's software, hardware, and
operating system.

Use the pull-down menu to navigate to your product fixes on
(http:/ /www.ibm.com/systems/support/fixes/en/fixcentral /help/
getstarted.html). You may also want to view Fix Central help.

IBM developerWorks

IBM developerWorks® provides verified technical information in specific
technology environments.
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As a troubleshooting resource, developerWorks provides easy access to the most
popular practices, in addition to videos and other information: [developerWorks|

(http:/ /www.ibm.com/developerworks).

IBM Redbooks

IBM Redbooks® are developed and published by the IBM International Technical

Support Organization, the ITSO.

IBM Redbooks| (http:/ /www.redbooks.ibm.com) provide in-depth guidance about

such topics as installation and configuration and solution implementation.

Software support and RSS feeds

IBM Software Support RSS feeds are a quick, easy, and lightweight format for
monitoring new content added to websites.

After you download an RSS reader or browser plug-in, you can subscribe to IBM

product feeds at [[BM Software Support RSS feeds| (https:/ /www.ibm.com/

software/support/rss).

Log files

Log files can help you troubleshoot problems by recording the activities that take

place when you work with a product.

Error messages

The first indication of a problem is often an error message. Error messages contain
information that can be helpful in determining the cause of a problem.

Troubleshooting a problem

34
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Troubleshooting is a systematic approach to solving a problem. The goal of
troubleshooting is to determine why something does not work as expected and

how to resolve the problem.

Review the following table to help you or customer support resolve a problem.

Table 1. Troubleshooting actions and descriptions

Actions

Description

A product fix might be available to resolve
your problem.

Apply all known fix packs, or service levels,
or program temporary fixes (PTF).

Look up error messages by selecting the
product from the [[BM Support Portal, and
then typing the error message code into the
Search support box (http://www.ibm.com/
support/entry/portal/).

Error messages give important information
to help you identify the component that is
causing the problem.

Reproduce the problem to ensure that it is
not just a simple error.

If samples are available with the product,
you might try to reproduce the problem by
using the sample data.
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Table 1. Troubleshooting actions and descriptions (continued)

Actions

Description

Ensure that the installation successfully
finished.

The installation location must contain the
appropriate file structure and the file
permissions. For example, if the product
requires write access to log files, ensure that
the directory has the correct permission.

Review all relevant documentation,
including release notes, technotes, and
proven practices documentation.

Search the IBM Knowledge Center| to
determine whether your problem is known,
has a workaround, or if it is already
resolved and documented.

Review recent changes in your computing
environment.

Sometimes installing new software might
cause compatibility issues.

If the items in the table did not guide you to a resolution, you might need to
collect diagnostic data. This data is necessary for an IBM technical-support
representative to effectively troubleshoot and assist you in resolving the problem.
You can also collect diagnostic data and analyze it yourself.

Troubleshooting known errors

There are solutions for known errors that you may encounter in IBM Asset
Analytics for Rotational Equipment in Oil and Gas.

Table 2. Solutions to errors or problems in the executive dashboards in IBM Asset Analytics

for Rotational Equipment in Oil and Gas..

Error or problem

Action

Model or package does not exist.
This error occurs with this message:

The model or package

/content/folder[@name="'REQi1Gas_AssetAnalytics']
/package[@name="1BMPMQ']/model[@name="'2015-06-
16T05:18:25.171Z'] does not exist or you are not

allowed to use it because of security settings.

Ensure IBMPMQ Mode is
published on the Cognos server
in Public Folders >
REOQilGas_AssetAnalytics.

data available in the IBMPMQ database.

Dashboards display “No Data Available” even if there is

Ensure the Tenant ID is
updated in the IBMPMQ model
parameter, and the package is
published.
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Table 3. Solutions to errors or problems in IBM Cognos dashboards in IBM Asset Analytics

for Rotational Equipment in Oil and Gas..

Error or problem

Action

Electrical submersibile pump (ESP) locations are plotted
outside the map.

Map lenders locations are based
on the latitude and longitude
values for a location. The
longitude value should have a
-ve value stored in the
Master_Location.Longitude
column.

The map does not show all the ESPs .

If multiple pumps have the
same latitude and longitude
values, the ESPs data points
will overlap and only one ESP
will be plotted on the map.

The ESP's location name is not available when pointing
to the circles on the map.

If the map is not showing the
location name for the pump
when you point to a circle on
the map, view the Location
Name in the Pump Details
pane.

The Pump Details column headers disappear when there
is scroll bar in the pane.

The Pump Details column
headers scroll up or down with
the list.

Oil production data is not available for entire data set
stored in the ESP_PROD_DATA table.

Oil production data shows only
the last two years of the
ESP_PROD_DATA table. For
example, if data is stored for
2011 through 2014, the
dashboard will show only the
2013 and 2014 years.

The Oil Production Chart is not available on the
dashboard

Ensure the data is populated in
the ESP_PROD_DATA table.

Table 4. Solutions to errors or problems in the analyst dashboards in IBM Asset Analytics for

Rotational Equipment in Oil and Gas..

Error or problem

Action

Change points do not appear in the Change Point
Analysis chart.

This chart shows data based on
an observation time stamp. The
change point for a pump will
be available only if any one of
the three sensors (temperature,
pressure, or amperage) has
data on the selected date.

Red color bars appear in the Change Point Analysis
chart.

Change points are highlighted
using orange color bars in the
chart. Red bars are for high
severity mode. In the solution,
mode 2 has red bars.
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Table 4. Solutions to errors or problems in the analyst dashboards in IBM Asset Analytics for
Rotational Equipment in Oil and Gas. (continued).

Error or problem Action
Pump Name selections cause unexpected location and The Pump Name filter is
pump filter behavior. cascaded based on location.

When a location is selected, the
pump list is refreshed and the
first pump in that location is
selected. Please click on the
Update button to refresh the
dashboard.

Troubleshooting SPSS

If your SPSS job fails, there are some troubleshooting steps you can follow to
resolve the issue. Troubleshooting the execution of SPSS jobs requires IBM SPSS
Collaboration and Deployment Services Deployment Manager 7.0 to be installed on
the workstation from which the server connection is to be established.

Procedure
1. Start IBM SPSS Collaboration and Deployment Services Deployment Manager
7.0.

2. Go to File > New > Content Server Connection.

3. Enter the Connection name and Server URL in the Connection Information
dialog box, where <server_ip_address> is the IP address of the SPSS server node
and <port> is the port number configured for the server connection.

Q Create New Content Server Connection =
Connection Information
15, The server URL is not formatted properly. For example: http://hostname:9080
L :
Connection name:  IBMPMQ
Server URL: http://<server_ip_address>:<port>

4. Expand the new Content Server Connection and provide the authentication
details for the server.
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5. Expand the ESP folder in the Content Repository for the two job files:
ESP_TRAIN_]JOB, for model training, and ESP_SCORE_JOB, for model scoring.

4 [= Content Repository
4 = ESP
4] esp_dmi_recomim.str
= ESP_SCORE_IOB
5] esp_score_model_svr.str
= ESP_TRAIM_IOB
4] esp_train_model_svr.str

6. Right click on the job that you are troubleshooting and click Show Job History
in the pull-down menu.

4 [= Content Repository
4 B ESP
[ esp_dm_recomm.str
=, ESP_SCORE.J
5] esp_score_mo Open
== ESP_TRAIM_JO
[#4] esp_train_mod
> (= IBMPMQ_ARMOR, Eeale
> = IBMPMQ INTEGR4
b = EMPMG_MAINTE
> (= IBMPMQ_SENSOR Copy
b (= IBMPMQ_SENSOR) Paste
> = IBMPMQ TOP_FA] 3 Delete
b = EMPMG_WARRA
» (551 Submitted Jobs Sck
&) Enterprise View Unlock
3 E Resource Definitions

Open Version...

Cut

i &

Manage Subscriptions...
Subscriptions...

Motifications...
I
Add to Job

roperties &3 | * Run Job

rerty Value Run Job with Options...
suthor admin Show Job History
Yescription Show Schedule

7. Two logs will be visible for each job. The first log shows information related to
the job itself, such as the parameters used for running the job. The second log
shows information related to the stream contained within the job.

[Zp Job History &2 |

Server: <~ 8 (x] P 3=
MName Version Status Start Date . Run Time
4 /ESP/ESP_SCORE_JOB 52:2015-06-01 22:36:26.44 Success 6,/4/15 3:46 PM 00:01:43.000
4 ESP_SCORE_JOB Success 6,/4/15 3:46 PM 00:01:43.000
Leg
4 esp_score_model_svrstr_step Success 6/4/15 3:47 PM 00:00:29.000
Log

8. To find the source of the failure, scroll to the error information provided near
the end of the log file. Use this for problem rectification and further debugging.

Troubleshooting the Integration bus node

The following topics apply to the IBM Integration Bus node for Asset Analytics for
Rotational Equipment in Oil and Gas.

Event files are not processed by custom flows

If event files are not being processed by the custom flows, ensure that the file
names are prefixed with <PumpCode/Resource_Code>_
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Scoring requests are not being sent to the SPSS Collaboration
and Deployment Services Server

Ensure that the aggregated data is loaded into the PMQ data mart.

Ensure that the aggregated data for measurement type samplenumPIP is on the
event observation table.

Java exception when you deploy the broker archive (BAR) files
You are deploying the BAR files, and you see the following error:

BIP4394E: Java exception: 'com.ibm.broker.plugin.MbUserException'; thrown
from class name

Ensure that you have copied all of the properties files into the shared-classes
folder.
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Notices

This information was developed for products and services offered worldwide.

This material may be available from IBM in other languages. However, you may be
required to own a copy of the product or product version in that language in order
to access it.

IBM may not offer the products, services, or features discussed in this document in
other countries. Consult your local IBM representative for information on the
products and services currently available in your area. Any reference to an IBM
product, program, or service is not intended to state or imply that only that IBM
product, program, or service may be used. Any functionally equivalent product,
program, or service that does not infringe any IBM intellectual property right may
be used instead. However, it is the user's responsibility to evaluate and verify the
operation of any non-IBM product, program, or service. This document may
describe products, services, or features that are not included in the Program or
license entitlement that you have purchased.

IBM may have patents or pending patent applications covering subject matter
described in this document. The furnishing of this document does not grant you
any license to these patents. You can send license inquiries, in writing, to:

IBM Director of Licensing
IBM Corporation

North Castle Drive
Armonk, NY 10504-1785
US.A.

For license inquiries regarding double-byte (DBCS) information, contact the IBM
Intellectual Property Department in your country or send inquiries, in writing, to:

Intellectual Property Licensing

Legal and Intellectual Property Law
IBM Japan Ltd.

19-21, Nihonbashi-Hakozakicho, Chuo-ku
Tokyo 103-8510, Japan

The following paragraph does not apply to the United Kingdom or any other
country where such provisions are inconsistent with local law: INTERNATIONAL
BUSINESS MACHINES CORPORATION PROVIDES THIS PUBLICATION "AS IS"
WITHOUT WARRANTY OF ANY KIND, EITHER EXPRESS OR IMPLIED,
INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF
NON-INFRINGEMENT, MERCHANTABILITY OR FITNESS FOR A PARTICULAR
PURPOSE. Some states do not allow disclaimer of express or implied warranties in
certain transactions, therefore, this statement may not apply to you.

This information could include technical inaccuracies or typographical errors.
Changes are periodically made to the information herein; these changes will be
incorporated in new editions of the publication. IBM may make improvements
and/or changes in the product(s) and/or the program(s) described in this
publication at any time without notice.
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Any references in this information to non-IBM Web sites are provided for
convenience only and do not in any manner serve as an endorsement of those Web
sites. The materials at those Web sites are not part of the materials for this IBM
product and use of those Web sites is at your own risk.

IBM may use or distribute any of the information you supply in any way it
believes appropriate without incurring any obligation to you.

Licensees of this program who wish to have information about it for the purpose
of enabling: (i) the exchange of information between independently created
programs and other programs (including this one) and (ii) the mutual use of the
information which has been exchanged, should contact:

IBM Software Group
Attention: Licensing
200 W. Madison St.
Chicago, IL

60606

US.A.

Such information may be available, subject to appropriate terms and conditions,
including in some cases, payment of a fee.

The licensed program described in this document and all licensed material
available for it are provided by IBM under terms of the IBM Customer Agreement,
IBM International Program License Agreement or any equivalent agreement
between us.

Any performance data contained herein was determined in a controlled
environment. Therefore, the results obtained in other operating environments may
vary significantly. Some measurements may have been made on development-level
systems and there is no guarantee that these measurements will be the same on
generally available systems. Furthermore, some measurements may have been
estimated through extrapolation. Actual results may vary. Users of this document
should verify the applicable data for their specific environment.

Information concerning non-IBM products was obtained from the suppliers of
those products, their published announcements or other publicly available sources.
IBM has not tested those products and cannot confirm the accuracy of
performance, compatibility or any other claims related to non-IBM products.
Questions on the capabilities of non-IBM products should be addressed to the
suppliers of those products.

All statements regarding IBM's future direction or intent are subject to change or
withdrawal without notice, and represent goals and objectives only.

This information contains examples of data and reports used in daily business
operations. To illustrate them as completely as possible, the examples include the
names of individuals, companies, brands, and products. All of these names are
fictitious and any similarity to the names and addresses used by an actual business
enterprise is entirely coincidental.

If you are viewing this information softcopy, the photographs and color
illustrations may not appear.

42 IBM Predictive Maintenance and Quality Version 2.5.1: Asset Analytics for Rotational Equipment in Oil and Gas Solution
Guide



This Software Offering does not use cookies or other technologies to collect
personally identifiable information.

Trademarks

IBM, the IBM logo and ibm.com are trademarks or registered trademarks of
International Business Machines Corp., registered in many jurisdictions worldwide.
Other product and service names might be trademarks of IBM or other companies.
A current list of IBM trademarks is available on the Web at “ E goﬁgriéht and|
|trademark information| ” at www.ibm.com/legal/copytrade.shtml.
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