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1 System Description

1.1 System Components

The SETPOINT® system consists of these components:
e VC-8000 rack with eSAM, UMM-CM and TMM-CM Modules
o Configured via VC-8000 Setup software
e VCM-3 condition monitoring unit
o Configured via VCM-3 Editor software

e BKV Collect wireless sensors connected via BKV Connect gateway
o Configured via BKV Beyond service

e SETPOINT® CMS software, display application described in detail in this manual
e SETPOINT® Connector software, monitoring device to Pl rack interface (or SD/ PC-XC card)

PI AF Server (2012 with SP2 or later) and PI AF SQL Database (SQL EXPRESS or higher)
PI AF Client (2012 with SP2 or later), for the hierarchy

PI Server (2012 or later), for archiving data (static and dynamic)

P1 Vision (Optional), for visualization

Figure 1 shows the system components. Computers may be combined as discussed in Section 2
depending on the number of assets and dynamic points.

Setpoint Client App

AF Server

Figure 1: System Components
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1.1.1 VC-8000

The VC-8000 is an APl 670 machinery protection system that also incorporates high speed data
acquisition for fast trending and collection of dynamic waveform data (time signals of vibration). The
VC-8000 was designed so that the high bandwidth condition monitoring data is separated from the
critical protection data. Referring to Figure 2, note these design concepts:

1. A separate alarm logic bus prevents condition monitoring data from affecting inter-module
alarm voting.

2. A separate condition monitoring network separates high bandwidth condition monitoring
information from other protection system access data.

3. A proprietary network separates the protection system processor from the display and condition
monitoring system processor. This protocol does not allow changes to critical machine
protection parameters from the display or condition monitoring system.

4. A separate Ethernet port connects the condition monitoring data server to the VC-8000 rack so
that the high bandwidth condition monitoring data is separated from the critical protection data
network.

System Access Module
(SAM)

CMS (DAC) Ethernet Port

Display and Condition
Monitoring Data Module

Proprietary
Internal Protocol '
DCS Port (Modbus) >
Controller

Protection Network

Condition Monitoring Network

UMMcw or TMMcy I UMMcw or TMMcy I UMMcwm or TMMcym I

Alarm Logic Bus >

Figure 2: SETPOINT® Separation of Protection and Management

System Access Module
Processor
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1.1.3

114

VCM-3

The VCM-3 is the cost effective 12 channel data acquisition hub targeted at monitoring of auxiliary
machines, balance-of-plant (BOP) machines and less critical assets as part of enterprise Industry 4.0
digitization efforts. Multiple VCM-3 monitors can be connected to your network with wired technology,
providing the next generation of asset condition monitoring without batteries or spotty occasional
monitoring provided by route based or multiplexed systems.

BKYV Collect Wireless Sensors via BKV Connect Gateway

BKV Collect is a wireless battery-operated sensor for condition monitoring and predictive
maintenance. It measures tri-axial vibration and surface temperature of rotating equipment, such as
pumps, motors and compressors. Abnormal machine vibrations or high temperatures may give early
signs of failure due component imbalance, misalignment, wear or improper use of equipment.

Once BKYV Collect is switched on, it starts automatically to measure and transmit data at
pre-configured intervals. Depending on the configuration, BKV Collect sensors can send raw vibration
data (waveforms) and pre-calculated values, such as RMS velocity, RMS acceleration and crest
factor.

BKV Collect sensors operate in a mesh network and transmit sensor data to a BKV Connect gateway.
When there is a need for high density of connected devices, a mesh network is the perfect solution for
connectivity. In a mesh network, devices transmit their own sensor data and act as a relay for other
devices. Relays provide the best and most efficient communication path to a gateway.

Using SETPOINT® Connector, BKV Connect gateways connect a mesh network of a few to several
dozens of wireless devices to a backend such as AVEVA PI. BKV Connect can be connected over a
wired Ethernet connection or wirelessly over a Wi-Fi connection.

For more information, please refer to BKV Wireless Sensor Solution instructions (C108377).

AVEVA™ P| System Components

SETPOINT® CMS is based on the AVEVA™ P| System™ platform, often used in the industry for
process data management. Briel & Kjeer Vibro has developed methods with AVEVA™ for storing
waveform data into the Pl Server database and for presenting standard machinery diagnostic plots for
viewing and analyzing dynamic waveforms and transient data (such as orbit, spectrum...). This
section contains a brief overview of the AVEVA™ PI| System™ components. For more detail, refer to
the AVEVA™ website (https://www.aveva.com/en/products/aveva-pi-system/).

Pl Asset Framework Server

Pl Asset Framework™ (Pl AF) lets you define a consistent representation of your assets and provide
a structure for your information. SETPOINT® CMS uses Pl AF Server to assign VC-8000
measurement points to your plant processes and machine trains. Pl AF Server is included with

PI Server 2012 and later and does not need to be purchased separately.

Pl Server

Pl Server is the real-time data collection, archiving and distribution engine that powers the Pl System.
Bruel & Kjeer Vibro and AVEVA™ have developed interfaces for storing dynamic waveforms and
transient machine condition data on the Pl Server along with the standard process data.
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1.1.5

1.1.6

Pl Vision

Pl Vision is a web-client visualization tool for the Pl System that provides secure access to Pl System
data. Pl Vision can provide displays while also supporting mobile browsers and customized views for
small screen devices.

SETPOINT® Connector

The SETPOINT® Connector is a software service that interfaces between the VC-8000 rack and the
Pl servers. The computer running the SETPOINT® Connector must also have the AVEVA™ P| AF
Client application installed.

NOTE!

I This component was called “Setpoint Pl Adapter” in older SETPOINT® releases
(CMS 2022 R3 and earlier).

SETPOINT® CMS

SETPOINT® CMS is a display package that processes and presents the machinery data stored in the
Pl System database in standard machinery diagnostic plots such as trends, spectra, orbits, vector
diagrams, as well as lists of events, pages, etc.... accessible on a page customizable according to the
expert's wishes. The data remains stored in the Pl server (or in an SD card, PC-XC), the CMS
SETPOINT® application is only a customizable drive that only stores views and their settings. An
analogy can be made with print file readers, "reader" regardless of the original document; CMS
SETPOINT® presents the stored CMS data in a standard format as defined in the vibration analysis
standards and guides. The expert will be able to obtain and display the desired combination and
correlation of data as desired, print them, or export them to a file that can be shared with other
colleagues or higher levels for more advanced analysis.

The computer running SETPOINT® CMS must also have the AVEVA™ PI AF Client application
installed.
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Types of Data

VC-8000, VCM-3 and BKV Collect send several different types of data that are stored in the
Pl System database (or in an SD/HD card, PC-XC). The software uses the various data types when
creating the plot types as shown in Table 1.

Data Type

Table 1: Data Types

Description

Plot Using

Static

Processed and filtered values

Trend, Shaft Centerline

Vector Data

Amplitude and Phase vector measurement at a
specified multiple of running speed. Requires a Phase
Trigger assignment.

Bode, Polar, Filtered Orbit and
Timebase

Synchronously
Sampled Waveforms

Data samples are collected in evenly spaced phase
increments according to the current running speed.

Requires a Phase Trigger assignment. Requires the
assignment of a phase reference.

Orbit, Timebase, Spectrum,
Cascade, and Waterfall (in
Orders)

Asynchronously
Sampled Waveforms

Data samples are collected at a set sample rate.

Asynchronous Orbit,
Timebase, Spectrum,
Cascade, and Waterfall

measurement.

Speed Information on the relationship between the speed Orbit, Timebase, Spectrum in
pulses and the synchronous waveform. Orders
Status Alarm and OK status for each channel and

Alarm List
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1.1.8 Compression Algorithm

Static data

Static (trend/scalar) data is processed in the rack to produced derived values such as tracking filters
and band pass measurements. It goes through three stages of compression before it is put in a PI
archive:

e Signal Processing
The firmware does the signal processing by filtering out non-machinery related data and
deriving values (such as peak to peak amplitude). Every 80 ms samples are published.

o Exception Deviation
The SETPOINT® Connector receives 80 ms data from a VC-8000 and only publishes it to the
Pl System if it has exceeded the exception deviation (also called dead band filtering) of the
last published sample. Exception deviation is the amplitude difference between two
samples. When the difference exceeds the predetermined threshold, the value is sent to
Pl. Alternatively, if the maximum time between published values has expired the sample will
also be forwarded. Exception deviation is intended to filter out noise and reduce network
traffic. Each channel type uses different exception deviation values adapted to the task.

When in a transient state (when speed is between the configured low and hi trigger values)
exception deviation is changed to %4 of the configured limits and Pl compression is bypassed
(all values exceeding the exception deviation are recorded).

Exception deviation values can be viewed and edited using Pl System Management Tools.

e Pl Compression (Swinging Door)
The PI System receives the data and performs a swinging door compression algorithm to
manage data storage. This algorithm draws a line going through the last two collected points
and make a cone coming off the line based on the configured compression value. This value is
stored if it exceeds the limits of the cone. When this happens, the value exceeding the limit,
and the value preceding it are stored into the archive. All other samples between the stored
values are thrown out because they are accurately represented by the stored values.

(This tutorial helps visualize how exception deviation and swinging door compression
algorithms work: https://www.youtube.com/watch?v=6-scv30Q7Kk&feature=youtu.be)
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Dynamic data

Dynamic data is time-based waveform data. It is sampled at a significantly higher rate to enable root
cause analysis of machinery faults.

There are several methods for collecting waveforms. These are processed in a chain of responsibility
if one method is active it trumps the methods that follow.

e Boost Mode allows contiguous waveform collection between a low and high trigger speed.
It is designed to capture fast startups where other methods may not provide enough data.
If boost mode is enabled and the speed is between the configured low and high speed triggers
and the speed is changing the UMM will collect all the raw data.

e If the speed stops changing while still in the transient range the UMM will exit boost mode until
speed begins changing again.

e If the buffer in the UMM fills up it will exit boost mode and resume normal collection until a
certain percent of the buffer empties out. Each UMM channel has roughly a buffer that can
hold up to 2 minutes of contiguous waveform data before exiting boost mode.

NOTE!

I Boost collection can be triggered manually from the MPS Maintenance software.

e |-Factor
The i-factor of a waveform is computed using multiple attributes. For a typical radial vibration
channel with a phase trigger present, these attributes can include:

Overall amplitude

Amplitude of 2 user-defined bandpass regions
Bias (gap) voltage

Machine speed (i.e., phase trigger period)

1X, 2X, and nX filtered amplitudes

O O O O O

When a change in any of these attributes exceeds a threshold, it triggers waveform storage. During a
given interval, if more than one waveform has an i-factor above this threshold, the waveform with the
largest i-factor will be saved. Thresholds can be manually configured or computed where it is
adjusted automatically to collect one waveform per period on average.

e Delta RPM
If the speed input changes more than the configured delta RPM a waveform will be published.

e Periodic Collection
If no waveforms have been found interesting for a configured period of time the most
interesting waveform will be published.

e Grouped waveform collection
If one channel publishes a waveform then all other channels in the group also publish a

waveform.

Dynamic data has no exception deviation or Pl compression applied. If a waveform is published from
the rack it is stored in the Pl System.
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1.2  Operation without Connection to a Pl System

Setpoint® CMS also offers several options for collecting and viewing condition monitoring data when a
network connection to a Pl System is not available. All vibration data is still available, but these
solutions lack the more advanced Pl System features. However, you can import data from
SETPOINT® SD, XC, or HD into a PI System to provide a highly flexible combination of on-line,
networked condition monitoring and off-line, remote data collection.

These solutions are useful when:

Network connections are unavailable

The machines are located where installing and maintaining server computers is not practical.
Event data is sent to remote experts for analysis

Only SETPOINT® System data is required (no Pl system data correlation is needed)

Refer to the sections in this manual dedicated to each of these solutions for more information.

Table 2: SETPOINT® Offline Solutions for VC-8000

SETPOINT® System Description

SD SD card data storage in the VC-8000. The system stores condition monitoring
data on an SD card installed in the eSAM. Remove the card and view the
data with SETPOINT® CMS. SETPOINT® SD is limited by the maximum SD
card capacity of 32 GB.

XC The SETPOINT® Connector service stores condition monitoring data in a
folder on a PC networked to the rack. SETPOINT® XC can store larger
amounts of data limited only by the available storage drive capacity.

HD The eSAM stores condition monitoring data on an internal solid-state drive
available in various sizes. View the data using SETPOINT® CMS software
networked to the rack.
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1.3 For more Information

Download datasheets and other SETPOINT® information at
https://www.bkvibro.com/en/products/setpoint-condition-monitoring-software.html.

Document No. Title

S1079330 VC-8000 Operation and Maintenance Manual Document
S1342998 VC-8000 Reciprocating Machine Addendum Document
S1160865 VC-8000 Hazardous Installation Manual

S1472326 VC-8000 Calibration Interval Application Note

S1354794 VC-8000 Functional Safety Assessment

C107762 VCM-3 Editor Installation Manual

C107760 VCM-3 Homepage Manual

C108377 BKV Wireless Sensor Solution instructions

C108376 BKV Connect 1 & 2/ BKV Collect 6 & 6 Ex Quickstart Guide

Get more information on the Pl System at https://www.aveva.com/.
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2 Planning Your System

There are several different implementations for the SETPOINT® CMS system. Each will be discussed
in this section:

e Implementing a small system (< 300 Points of dynamic vibration channels).

e Implementing a large system (> 300 Points)

e Time Synchronization

e Protection from Network Failures

You can implement your SETPOINT® CMS System as part of an existing Pl System or as a separate
system.

21 Small Systems

For small systems, either a small AVEVA™ P| System (< 300 Points of dynamic vibration channels)
or a standalone SETPOINT CMS-XC system can be used (< 100 Points of dynamic vibration
channels). Please refer to the chapter on SETPOINT CMS-XC for more information about this topic.

You can install all AVEVA™ PI System software components and the SETPOINT® CMS software on
a single stand-alone computer. Refer to the Pl Asset Framework Installation and Upgrade Guide for
installation information. The SETPOINT® CMS dynamic data collection creates data much faster than
for standard process points, so the number of dynamic data points is much lower than the number of
standard process points that AVEVA™ specifies. Briel & Kjeer Vibro recommends a computer with a
minimum of:

Windows 10, Windows 11, Windows Server 2019 or Windows Server 2022
.NET Framework, Version v4.8 or higher

Use SQL Server Express edition 2012 or higher

16 GB RAM

1 TB storage

8 processor cores (12 recommended)

Limit the total dynamic channel count to 300 channels or less. A dynamic channel is any channel that
collects synchronous or asynchronous waveforms as listed in Table 1.

2.2 Using an Existing Pl Server

If you are already using an AVEVA™ PI| System, you can use your existing Pl Server provided that:

e You have Pl Server version 2012 or later.
e Pl Asset Framework 2012 SP2 or later.
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2.5

2.6

Large Systems

For systems with more than 10,000 assets, and moderate-to-high workloads and point counts,
AVEVA™ recommends that you:

¢ Install Microsoft SQL Server on a separate computer from Pl Server.
e Install Pl AF server on either the Pl Server or SQL Server computer.
e Use Microsoft SQL Server Standard or Enterprise edition instead of Express edition.

For best performance and improved security, AVEVA™ recommends that you install SQL Server on a
different computer from Pl Server. AVEVA™ also recommends at least two physical drives on the PI
Server computer.

Other Installation Deployments

The PI Asset Framework Installation and Upgrade Guide discuss other installation deployments
including high availability designs.

CMS Display Computer

When running the CMS Display application on a separate computer from the servers, the computer
should have at least 8 GB RAM and a 5" Generation Core Intel processor or equivalent.

You also can run the CMS Display on the server computer and connect remotely. Your server will
need a graphics card supporting Shader Model 3 and Direct X 9 to support CMS graphics.

Uninterruptable Power Supply (UPS)

Your Pl Server must be installed with a UPS wired for graceful shutdown in the event of a main power
loss. An unexpected loss of power can prevent the server from restarting normally when power is
restored, resulting in data loss.

APPLICATION ALERT!
Unexpected loss of server power can result in loss of data. Use an uninterruptable

power supply configured to gracefully shut down the server on power loss.
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2.7

2.8

Time Synchronization

SETPOINT® CMS will automatically synchronize the VC-8000 rack system time with the Pl Server
computer time. These synchronization commands occur when the SETPOINT® Connector
communication to the rack is started and once per day after that. Synchronization is typically to within
1 second. Alternatively, you can configure the VC-8000 rack for NTP time synchronization. Refer to
the VC-8000 Operation and Maintenance Manual S1079330. NTP is capable of time synchronization
to the millisecond level depending on the network architecture.

Table 7 lists the network ports that the system uses for time synchronization. When configured for
NTP, the VC-8000 rack will ignore time synchronization requests from the SETPOINT® Connector or
other sources.

Protection from Network Failures

Referring to Figure 1 and Figure 2, the VC-8000 system has multiple levels of data buffering and
storage to guard against data loss in the event of network interruption.

Data storage can be volatile, where store information is lost on power failure or system reset, or non-
volatile where the information is stored on an SD card or Solid State Drive that will retain the data on

a power failure or system reset.

Table 3 lists where the data is buffered, what network interruptions are backed up, and the amount of
data or time duration that the interruption can last before data loss.
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Buffering

Location

Table 3: Network Data Buffering

Description

UMM

The UMM stores static and waveform data
internally during periods of rapid machine
changes or for protection against temporary
communication interruption with the SAM such
as during a SAM firmware upgrade or major
configuration change. Volatile

3600 waveforms. Every 80 ms a measurement
(static measurement data) is recorded.
Quantity is across all channels but is not
allocated per channel (e.g., an interesting
channel to the I-Factor® can store more
waveforms than non-interesting channels).

SAM

Internal data buffer used to hold data until it can
be spooled to the Pl System, XC, or the internal
SD or HD. Provides protection against loss of
data during short network interruptions between
the rack and the SETPOINT® Connector or loss
of data while changing the SD card. This module
is available in two variants, bSAM is the "Basic"
and eSAM the "enhanced" variant. The eSAM is
required for condition monitoring. Volatile.

5 minutes typical waveform and static data
storage.

HD

Internal solid-state drive (SSD) data storage.
System can be configured to automatically
backfill data from the HD to Pl in the event of
network interruption between the rack and the
SETPOINT® Connector. Non-Volatile.

Depends on HD option purchased:
32 GB, 256 GB.

SD

Data is stored on the SD card. Backfilling from
the SD card is a manual process. SD is an
alternative to the HD to provide protection
against network interruption between the rack
and SETPOINT® Connector. See Section 15.
Non-Volatile.

Depends on SD card size.
Maximum is 32 GB.

PI
Buffering

PI Buffering stores data in the case of
communication loss between the SETPOINT®
Connector and the Pl Server. Recommended
when the SETPOINT® Connector is located on a
different computer than the Pl Server. Non-
volatile for files other than the current file.

Limited only by available space on the drive
where the PI Buffering folder resides.

NOTE!

When the PI Server and SETPOINT® Connector are running on the same computer,
PI Buffering provides no value and degrades performance. Turn off Pl Buffering for this

case.

When the PI Server and SETPOINT® Connector are running on the same computer, turn off
PI Buffering using the following instructions:

Locate the PICLIENT.ini file. This should be located in the C:\Program Files\PIPC\dat folder

Change the Buffering attribute value to “0” from the default value of “1”.
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3.1

SETPOINT CMS Enabled Hardware

UMMs and TMMs

VC-8000 modules must be condition monitoring enabled in order to stream data (static and dynamic)
to the SAM’s internal hard drive, SD card drive or PC-XC, and/or a connected AVEVA™ PI Server.
Once the data has been stored to any of these mediums, it can be viewed with SETPOINT® CMS
software.

NOTE!

I This data stream includes both high-speed static data and dynamic (waveform) data
and should not be confused with the low-speed static data provided to the DCS port(s)
on the SAM. All modules provide data to the DCS NET (Ethernet) and (if present) DCS
SER (serial) ports on the SAM. Refer to VC-8000 Operation & Maintenance Manual
S1079330 for additional information on these DCS communication ports.

CM-ENABLED modules can be identified by their front panel label and by using the VC-8000
Maintenance software Hardware Info tab as shown in Figure 3 (Refer to VC-8000 Operation and
Maintenance Manual, S1079330). Although it is permissible to have a rack with a mix of CM and non-
CM modules, only the CM-ENABLED UMMs and TMMs will be capable of providing any data
(whether static or dynamic) for viewing in CMS software.

13389222 | SAM:31-00 | GoodsamClub The module is CM-Enabled

cus]so] Hosso] if the CMS text is green.

e - :
3 UMM | C13389222 | UMM: 05-00 |XYT1102126400 10-C 50.50. OtherWISel the mOdUIe IS

4 | UMM | 13389222 | UMM: 0500 |XYT1102126401 10-C 50,3008 not CM-Enabled.

s R
8 [ TMM | c13389222 | TMM:05-00 |XYT1102126409 10-8 =z 50.50.9002

Figure 3: Identifying CM-Enabled Hardware

If you are upgrading an existing rack to support CMS connectivity, UMM and TMM modules may be
converted to CM-ENABLED versions in the field, without a hardware change (contact
Bruel & Kjeer Vibro Service).

In addition to CM-ENABLED UMMs and TMMs, the rack must also have a CM-ENABLED eSAM. If
the SAM is not CM-ENABLED, its CMS Ethernet port will be disabled, and no communications can
occur. Nor will its SD Card slot or internal hard drive support CMS data. You cannot update a SAM to
eSAM on site, you must return the module to the factory.

NOTE!

I Even if your eSAM is CM-ENABLED, it must be using revision 3.0 firmware or higher.
You can check your firmware revision using VC-8000 Maintenance software and apply
newer firmware if applicable. Refer to VC-8000 Operation and Maintenance Manual
S1079330 for additional information.
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3.2 Upgrading VC-8000 Hardware

You can purchase CMS upgrades for existing hardware and install them locally or remotely. This
section lists the basic steps to follow to obtain CMS enabler keys.

Use the Hardware Info screen from the front panel or the VC-8000 Maintenance software:

Demanett.

Connected

Slot 4 | Module | Sales Order | Order Options | Serial Number | Hardware Version | Modifications | Supported Features

€13389222

SAM: 31-00

Rack Machine System Events

GoodSamClub

Alarm Events

Modbus TCP[ Modbus serial
HEED
Standard Display | MPS Remote|

Firmware Upgrade

pd

Firmware Version
50.50.9003 (5.01.1950)

— o X

1. Click Hardware Info

Last Configuration

12/28/2017 05:2022 P 2. Check the supported
features™

~

13389222

UMM: 05-00

XYT1102126400

50.50.900%

wypuzassiad] | 3. Save the Diagnostics File.

AAAAAAA

et

8 TMM | C13389222

TMM: 05-00

XYT1102126409 1.0-8

50.50.9002

12/07/2017 12:56:31 AM

Figure 4: Retrieving the Hardware Information

*If the Supported Features column lists the feature but it is not green, the hardware is capable of
supporting the feature, but it is not enabled. If the feature does not show up in the list, the hardware
does not support the feature.

The modules must also have the required firmware revision to support the features. Firmware
upgrades are available at https://www.bkvibro.com/products/setpoint-machinery-protection-system-

vc-8000.html.

UMMs and TMMs require firmware revision 3.0 or higher for CMS functions. The following table lists

the required SAM and Front Panel firmware revision by function:

Table 4: SAM Firmware Revision for Function

Function Required Firmware
Revision
CMS with PI-AF | 3.0 or higher
CMS SD 4.02 or higher
CMS HD 5.0 or higher
CMS XC 3.0 or higher

Send the diagnostics file to Briel & Kjeer Vibro.
Bruel & Kjeer Vibro will return a .setk file with enabler keys for your hardware.
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Use the VC-8000 Maintenance software on the firmware update page, to apply the enabler keys.

(B! Setpoint Maintenance

4

B|m=E T

: 3 Ol R R
save || Setup [ Apply | Write SD [} Enable Hardware |} Set Time | Boost [ Reboot

o [m] X
Demanety
Connected

From the Firmware Upgrade
View, click the Enable Hardware
button to open a dialog for
selecting the enabler key file.

Rack

Machine

System Events Alarm Events

Figure 5: Enabling Hardware Features

Navigate to the .setk file of the module to be updated and click Open.

. NOTE!

Each set of keys is specific to a module and may not be moved between modules.
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4.1

4.2

4.3

431

4311

Software Licensing

SETPOINT CMS Display Licensing

SETPOINT® CMS is provided free-of-charge and may be downloaded from our website. The license
agreement is displayed during the installation process for this application and the user must accept
this license in order to proceed with the installation.

SETPOINT® Connector Licensing

The SETPOINT® Connector software converts the data stream from the CMS port on the eSAM into a
format readable by a Pl Server. It functions similar to a PI Interface. This software can be downloaded
from our website. The license agreement is displayed during the installation process and the user
must accept this license in order to proceed with the installation.

AVEVA™ P| System™ Licensing

Necessary AVEVA™ P| System™ components for SETPOINT® CMS can be obtained directly from
AVEVA™  or from Briel & Kjaer Vibro. When purchased from Bruel & Kjeer Vibro, the license
agreement is between the end user and Briel & Kjaer Vibro and consists of doc 1313253 along with
the Briel & Kjeer Vibro customer order number. All software support comes directly from

Briel & Kjeer Vibro in such situations.

When Pl System components are purchased from AVEVA™ rather than from Briel & Kjaer Vibro, the
license agreement is between the end user and AVEVA™, and document 1313253 does not apply.
Support for the Pl Server and other Pl System components in this situation comes from AVEVA™.
However, support for the SETPOINT® hardware, SETPOINT® Connector software, and SETPOINT®
CMS comes from Briel & Kjeer Vibro.

Pl System Tags

SETPOINT-supplied tags

A single measurement variable in the Pl System is known as a tag. SETPOINT UMM-CM and
TMM-CM modules can supply multiple measurements, including waveforms, and may thus consume
several dozen tags per channel (refer to Table 6), depending on the channel type and configuration.
When a Pl System is provided by Bruel & Kjeer Vibro as part of a CMS installation, tags for each
UMM-CM and TMM-CM module are included using SETPOINT® p/n SWT-05 for UMM-CM and
SWT-06 for TMM-CM. These part numbers cover an entire module (not a channel or a single
measurement variable) by providing the requisite number of tags for any possible combination of
channel types/configurations in the module. The licensing agreement for these tags is encompassed
by document 1313253 and the Briel & Kjaer Vibro customer order number. These tags are restricted
to use only with SETPOINT® data streams.

They are not to be used for measurements originating outside of your VC-8000 racks, except as
noted in 4.3.1.2 below.
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4.3.1.2 Process data tags

Pl Servers provided by Bruel & Kjeer Vibro are licensed for an additional 250 tags beyond those
consumed by data originating in the VC-8000 rack(s). These additional 250 tags are intended for
process variables pertaining to the machine(s), but which do not originate in the SETPOINT rack(s).

Examples include motor winding temperatures, generator loads, lube oil
temperatures/flows/pressures, or compressor suction and discharge temperatures/flows/pressures
that may come directly into a PLC or DCS. Such points can be supplied to the Pl Server via a PI
Interface using the appropriate protocol rather than via hardwiring through a VC-8000 rack. This
licensing ensures that adequate tags are available for this supplementary machinery data, while
restricting customers from using their Briel & Kjaer Vibro -supplied Pl Servers as general-purpose
process historians. Customers requiring more than 250 process data tags can work with AVEVA™ to
convert their Briel & Kjeer Vibro Pl Server to an “unrestricted” Pl Server and secure any incremental
necessary tags. Contact Briel & Kjeer Vibro for additional details.

4.3.1.3 Customer-supplied tags

When you use your existing Pl Server with tags purchased directly from AVEVA™, the license
agreement for your Pl Server and tags is with AVEVA™. These tags are not restricted in how they
may be used, except as governed by your AVEVA™ license. They can be used for SETPOINT® and
non- SETPOINT® data streams, in any combination. However, in order to access this data once in the
Pl Server and display it with CMS Maintenance software, a Pl Server Access (PSA) license is

required as discussed in 4.3.2

4.3.1.4 Tag Requirements

Table 5 shows the number of tags required for SETPOINT® CMS. To calculate the total number of
tags, use the VC-8000 Setup application and count the total number of measurements as seen on the
Measurement View and the total number of waveforms as seen in the Waveform Configuration

View. Then multiply these by the values shown in Table 6.

Table 5: Pl System Tags Required

Use

SETPOINT® Connector Service

Rack

Measurement and Status

Waveform and Status

Waveform Interestingness Index (I-Factor®)
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One required per computer running
SETPOINT® Connector

For each rack

Per measurement

Per Synchronous or
Asynchronous waveform

Per channel
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Table 6: Tags Required by Channel Type

Universal Monitoring Module

Pl Tag Consumption Wae;toiﬁetumegon_m: Measu.rements
Channel Type Max | Min | Typical | Sync | Async | Static? Avallable
Accel — Std 23 4 17 ° ° ° 9
Accel — Env 19 14 19 ° ° ° 7
Accel — Aero 13 6 13 ° ° ° 4
Accel — LF Intg 11 4 9 ° ° ° 3
Accel — REB 11 8 11 ° ° 4
Accel - REB slow 11 8 11 ° ° 4
Acoustic 23 20 23 ° ° 10
Axial Pos’'n 9 4 7 ° ° 3
Axial Pos’n sync 11 4 9 ° ° ° 3
CE - Single 2 2 2 ° 1
CE — Dual 6 6 6 ° 35
DE 4 4 4 ° 2
CIDE 10 10 10 ° 55
RDE 10 10 10 ° 55
Discrete 2 2 2 ° 1
Dyn. Pres. 15 4 9 ° ° ° 5
Ecc 15 10 15 ° ° ° 5
Impact 11 6 11 ° ° ° 3
Phase Trig 11 4 7 ° ° 4
Process Var 4 4 ° 2
REBAM 11 8 11 ° ° 4
RV-Std 25 4 17 ° ° ° 10
RV - Air Mach 21 8 21 ° ° ° 8
RV — Hydro 29 20 29 ° ° ° 12
Shaft Abs 38 12 38 ° ° ° 108
Rev. Rot'n 20 14 20 ° ° 75
Tachometer 4 4 4 °
Valve Pos’n 4 4 4 °
Vel — Std 23 4 17 ° ° °
Vel — Aero 11 6 11 ° ° °
Vel- Hydro 29 20 29 ° ° ° 12
Vel — LF Intg 9 4 9 ° ° ° 2
Zero Speed 15 10 13 ° ° 75
Temperature Monitoring Module
Temperature 6 2 2 ° 3
Process Var 2 2 2 ° 1
Rack®
System*
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Notes:

1. Waveform Data Tag Consumption

2 tags for each sync waveform per channel

2 tags for each async waveform per channel

1 tag for interestingness index (I-Factor®) per channel (waveform-capable channels only)

2. Static Data Tag Consumption
2 tags for each measurement (1 for value, 1 for status)

3. Rack Tag Consumption
1 tag per rack

4. System Tag Consumption SETPOINT® Connector
1 tag per computer running SETPOINT® Connector

5. Denotes configuration selection that uses two sensors and consumes two UMM
channels.

Measurement count is combined total for channel pair. If sync and/or async waveforms are

indicated as available, they are available from each channel individually.

6. Channels Not Listed

For channels not listed, use the VC-8000 Setup software to view the number of active
measurements. Multiply the number of active measurements by 2 and add to total according to
note 2.

Example:

A system with one SETPOINT® Connector service connected to 3 racks. Each rack is collecting 96
measurements and 32 waveforms from 16 channels.

Total Tags = (1 tag x 1 Service) + (1 tag x 3 Racks) + (2 tags x 96measurements x 3 racks) + (2 tags
x 32 waveforms x 3 racks) = 772 tags
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4.3.2

43.3

4.4

Pl Server Access (PSA) License

Briel & Kjaer Vibro - supplied Pl Servers

When a PI Server is supplied by Briel & Kjaer Vibro, it is licensed to connect to any other applications
provided by AVEVA™ including but not limited to PI Interfaces, PI-to-PI Interfaces, Pl Vision, and
DataLink. It is also licensed to connect to SETPOINT® CMS software and the SETPOINT® Connector
software. It is not licensed to connect to any other third-party applications. For other third-party
applications to access the data in a Briel & Kjeaer Vibro -supplied Pl Server, a PSA is required.
Contact Briel & Kjaer Vibro for additional information.

AVEVA™-supplied Pl Servers

When a PI Server is supplied by AVEVA™ it is licensed to connect to any other AVEVA™ software.
However, to connect to third-party applications, including SETPOINT® CMS software and the
SETPOINT® Connector software, a PSA is required. An unrestricted PSA, encompassing any third-
party application, may be obtained directly from AVEVA™. A special SETPOINT® PSA, covering only
SETPOINT® Connector and SETPOINT® CMS, is available from Briiel & Kjeer Vibro. The SETPOINT®
PSA is typically used when the customer wants to license one or more existing AVEVA™-supplied PI
Servers for use with SETPOINT® data streams and SETPOINT® CMS display software.

Pl Asset Framework (AF) Client License

SETPOINT® CMS requires that Pl AF Client software be installed on the same computer in order to
read data from a connected Pl Server. Pl AF Client is not required when CMS Display is used to open
.cms files rather than connecting to a Pl Server. During the installation of CMS Display software, the
presence or absence of AF Client will be detected. If Pl AF Client is absent, the user will only be able
to open and view .cms files. If Pl AF client is present, the user will also be able to connect to a PI
Server containing SETPOINT® CMS data streams.

SD Card and Internal SAM Hard Drive Installations

When SETPOINT® data will not be streamed to a Pl Server, and instead streamed to the SAM’s SD
Card or internal hard drive, no Pl System components are required, and no Pl System licensing is
necessary. The only CMS software required is the SETPOINT® CMS display software, with the
features enabled per Section 3.
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5 Installation

5.1 Installing the Pl System

Installing a Pl system is only required when you wish to store your data in AVEVA™ PI/AF database.
Please skip this step if you do not want to use a Pl system, or if want to make use of an already
existing Pl system.

Refer to the AVEVA™ P| System™ installation manuals when installing the AVEVA™ P| System™
components. Refer to System Components for information about the minimum versions of the
individual software components. The recommended installation order is:

1.

2
3
4,
5

SQL Server (version as required by the selected Pl AF Server version)
PI AF Server

PI Server

Pl AF Client

Reboot the Server

5.2 Installing SETPOINT® Connector

The SETPOINT® Connector is required when you wish to store your VC-8000, VCM-3 and/or
BKV Collect data in either an AVEVA™ PI/AF database or a CMS-XC database (VC-8000 only;
cf. chapter 13, CMS-XC Data Storage on a Local Computer).

APPLICATION ALERT!
Server OS upgrades can cause the server to restart resulting in loss of data. Turn

automatic updates off to prevent data loss.

NOTE!
To be able to write data to AVEVA™ PI/AF databases, the computer running the

SETPOINT® Connector must also have the Pl AF Client 2012 with SP2 (or higher)
application installed. Recommended version is latest release from AVEVA™. Note that
the SETPOINT® Connector service (cf. section 5.2.1) needs to be restarted after
installing or updating Pl AF Client.
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Click on the Setpoint_Connector_Setup.exe to install the SETPOINT® Connector and configuration
application. Accept the license agreement and follow the instructions shown on the screen.

(1) SETPOINT® Connector (7.16.184.0) Setup - x
@ SETPOINT® Connector (7.16.184.0)
[ _— |
END-USER LICENSE AGREEMENT FOR .
SETPOINT SOFTWARE

IMPORTANT: THIS END USER LICENSE AGREEMENT (“EULA") IS A LEGAL
AGREEMENT BETWEEN YOU (EITHER AN INDIVIDUAL OR A SINGLE ENTITY (THE
“LICENSEE™)) AND BK Vibro America Inc. BY ACCEPTING, INSTALLING OR USING
(ANY PART OF THE SETPOINT (THE " SOFTWARE"), YOU ACKNOWLEDGE THAT

YOU HAVE READ THIS EULA, UNDERSTAND IT, AND AGREE TO BE BOUND BY ITS
TERMS AND CONDITIONS. IF YOU DO NOT AGREE TO ALL THE TERMS AND
(CONDITIONS OF THIS EULA, OR CANNOT COMPLY WITH THESE TERMS AND
(CONDITIONS, DISCONTINUE THE INSTALLATION PROCESS, YOUR PURCHASE
PRICE WILL BE REFUNDED, AND YOU WILL HAVE NO AUTHORITY TO USE THE
SOFTWARE. hd

h agree to the license terms and conditions

Glnstall Close

During the installation process, the language of SETPOINT® Connector can be selected.

ﬁ AF Definition Language — *

@)

Select a language for the AF Template definitions

The language you select here defines the localization of AF databases and the
display language of the Setpoint PI Adapter UL

Important note: AF databases created using different languages are
incompatible. Do not change the language compared to previous installations of
Setpoint PI Adapter if you want to continue writing data to existing AF
databases.

Select a language:

() Chinese

Note that the selected langugae selected defines both, the SETPOINT® Connector display language
and the language of AF templates. That is, attributes within AF databases created by the SETPOINT®
Connector will be localized to the language selected here.

o NOTE!
I AF databases created using different languages for the AF templates are incompatible.
Do not change the language compared to previous SETPOINT® Connector installations
if you want to continue writing data to already existing AF databases.
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In the next step, you will be prompted to enter Service Log On Credentials for the SETPOINT®
Connector Service, as shown in Figure 6. If SETPOINT® Connector service is installed on the same
computer as the Pl Server and Pl AF Server, you can select Run service as Local System. If not, fill
in an Administrator account and password or other user with Pl AF server write access logon
information. Click the Test Credentials button to verify the Account and Password are valid.

NOTE!

I When setting the account and password it is best to use an account whose password
will never change; be aware that when account passwords change, the service
password must also be updated.

ﬁ SETPOINT® Connector (7.16.184.0) Setup — x
Service Log On Credentials ’j
Please provide the Windows Service account for the service. (7-[

O Run service as LocalSystem

(®) Run service as:

Account: DOMAINUseraccount
Password:

Test Credentials | /b Click Test Credentials' button to proceed

Figure 6: Setting the SETPOINT® Connector service Log On Credentials
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5.21

Changing the SETPOINT® Connector Service Log On Credentials

If you need to change the log on account or password, or if you move the Pl Server, Pl AF Server, or
SETPOINT® Connector to a different computer and need to use different credentials, you can change
the log on credentials using the following instructions. To change the account or password used for
the SETPOINT® Connector service, change the Log On properties of the SETPOINT® Connector

service.

#3Setpoint Connector Main Service

File Action View Help 1. Open Windows Services
e |@E G Hm v W
7. Services (Local) =, Senvices(Local)
Setpoint Connector Main Service ~ Name - Description Status  Startup Type logOnas  ~
€ Sensor Senvice A senvice for sensors that manages different sensors... Manual (Trigger Start) ~ Local System
Stop the service & Server Supports file, print, and named-pipe sharing overt.. Running  Automatic (Trigger Start)  Local System
Restart the service P —

2. Select Setpoint Connector Main
Service from the list of services.

Extended

Main service of the SETPOINT® Connector Running  Autematic T

{3, Setpoint Connector: Jflense Service Checks licenses and validstes them. Running  Automatic e
. Jfi Adapter Adapter Service  Converts setup and data according to the needs of .. Running  Automatic Stop
ofSetup Storage Service Stores and provides device configuration Running  Automatic Pause
 Vern3 Data Processor Service  Receives data and refines them to an abstracted level  Running  Automatic =
. Wircless Data Processor Servi... Receives data from Wircless Gateway, interprets an...  Running  Automatic Restort
t Manager Manages profiles and accounts on a SharedPC cor.. Disabled
ction Provides notifications for AutoPlay hardware events.  Running  Automatic All Tasks >
G Smart Card Manages access to smart cards read by this comput... Running  Automatic [ Refresh
o It card rea... Automatic [
% 3. Right Click and select Properties. &= Propertes
Standard

Opens the properties dialog box for the current selection.

General

Log On

Log on as:

(® This account:
Password:

Confirm password:

Recovery Dependencies

() Local System account
Allow service to interact with desktop

Setpoint Connector Main Service Properties (Local Computer)

| setpoint-admin]|

s

4. A dialog will open where you can
change the account and password.

Browse. .

If the service fails to start, check the Windows Event Log for messages relating to
SETPOINT® Connector.
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5.3 Installing the SETPOINT® CMS Display Application

Click on the Setpoint. CMS_Setup.exe to install the CMS application. Accept the license agreement
and follow the instructions shown on the screen.

NOTE!

I To be able to connect to AVEVA™ AF databases, the computer running SETPOINT®
CMS must also have the Pl AF Client 2012 with SP2 (or higher) application installed.
Recommended version is latest release from AVEVA™.,

5.3.1 Add-ons

During the installation, additional useful components are provided in the
C:\Program Files (x86)\Setpoint\Addons

folder.
These components are located together with instructions in separate subfolders.

Example:
\PIVision

Contains the manual and fragments to relaunch the CMS viewer from PI-Vision.

© Briel & Kjeer Vibro ¢ S1176125.002 / V15 Page 35 of 278

UNRESTRICTED DOCUMENT



©
EN

Briiel & Kjaer Vibro

A member of the NSK Group

6.1
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Security

This section describes the minimum security configuration for SETPOINT® CMS operating with a
Pl Server. This includes:

e Setting User Permissions
e Opening Firewall Ports

The PI System provides many additional security features. Refer to the OSI document Pl Server
Configuring Security.

Setting User Permissions

The AVEVA™ PI| System™ has security methods to protect against unauthorized writing, reading, or
changing data in the databases. You can set access permissions by user following the AVEVA™
procedures. If you have an existing AVEVA™ P| System™ your system administrator will need to set
up the permissions. Briel & Kjeer Vibro Service can also provide assistance in setting up security
access.

Users will need Write/Change permission in order to:

e Change Reference Data or Overlays
e Change Bearing Clearance
e Change Reciprocating Compressor Gas Properties

To set user permissions for simple systems or for quick implementation, follow the instructions in this
section. Start by opening the Pl System Management Tools.

Expand Security in the tree and select Mappings & Trusts. Assign users to the Pl System database
as shown:

1. Connect to the Server.

File View Tools Help

Collectives and Servers /)
search / P

Servers

X BHERIE O
Mapor Trusts

Mapping

Collective  Description P! Idertity Enabled
MetroeCMSL..
MetrbdCMSL..
RV. MetriCMSU
MetriCMSU
piadmin

MetroeCMSL..
piadmin

[l METRIXPISERVER
ROPERINDYanzu!

ROPERINDYatin01
ROPERINDcesc01
ROPERINDchch1
ROPERIND crho01
ROPERINDYefe1
ROPERINDYjofo02
ROPERINDMamcO1
ROPERINDmane
ROPERINDwach1
ROPERIND\scbrl1
ROPERIND\stsal1

L Tue
Tue
True
METRIXPISEI
METRIXPISERY
METRIXPISERV.
METRIXPISERV.
METRIXPISERV.
METRIXPISERV.
METRIXPISERV.
METRIXPISERV
METRIXPISERV.

Tue
Tue

Tue

System Tools
Search Ie)
b Alams
b Batch
b Data
b Imefaces
I IT Points
> Operation
I+ Points
4 Securty
Database Security
Firewall
Identities, Users, & Groups
<—

Securty Settings

True
True
Tue

Leolspleptenlenlanl

MetroeCMSL..

2. Expand Security tree and select
Mappings & Trusts.

3. Click New User to open the Add
New Mapping dialog.

Figure 7: Adding Users
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Referring to Figure 8, fill in the Windows Account for the new user. The Windows SID will fill in
automatically. The Description is not required and can be left blank. The PI Identity sets the access
level for the Pl Server. Consult with your PI Administrator for the appropriate Pl identity for the new

user.
x|
windows Account: IFequireu:I |
Windows SID: | %] |
Description:
Pl Server: | DEMONET_PI =l
Pl Identity: |Required |
I~ Mapping is disabled
ok | cancel |
4
Figure 8: Add New Mapping Dialog
. NOTE!
I The server computer must be connected to the same network domain as the users you
are adding.
. NOTE!
I Though you can map individual users to Pl identities, it is not a recommended practice.
OSI recommends using Domain Groups to manage access. Refer to the OSI document
PI Server 2012 Configuring Security for best practices when creating and mapping
Domain Groups.
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6.2

Opening the Firewall Port on the Server

If you are running a firewall on your server, you will need to open the ports used by SETPOINT® CMS
and/or the SETPOINT® Connector service. These ports are required:

Table 7: Communication Ports

8001 Communication and time synchronization between the VC-8000 rack and the
SETPOINT® Connector.'

8003 Communication between the CMS Display Application and the CMS-HD enabled rack.
Only required when using the CMS-HD option.”

8181 Communication between VCM-3 devices and SETPOINT® Connector (inbound)

5450 Pl AF Client to PI Server

137, 138, 139, 88 AF Server to Domain Controller

"These ports should only be open for internal firewalls and are not intended to be open on firewalls to
external networks.

NOTE!

I The PI System Ports shown are defaults. Verify that you have opened the ports your
Pl System is configured to use.
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Change the Firewall Ports from:

Control Panel -> System and Security -> Windows Firewall as shown below.

@ » Control Panel » Systemn and Security » Windows Firewall

= [ 3 ||| Search Control Panel o

Control Panel H . . .
e Help protect your computer with Windows Firewall

Ul Allow a program or feature

4 Windows Firewall can help prevent hackers or malicious software from gaining access to your computer
through Windows Firewall

through the Internet or a network,

'@ Change notification settings How dees a firewall help protect my computer?
'@ Turn Windows Firewall on or ‘What are network locations?
off
@ Restore defaults @ For your security, some settings are managed by your system administrator,

'@ Advanced settings

Toimils o ey T Choose Advanced settings.

Windows F

@ -

recommended settings to pr:tect your [ l
computer. |
Figure 9: Windows Firewall Configuration
ﬂws HEWaﬂwilhAdvamedSe(urity e e — o —— s oo ]

File Action View Help

’ ﬂ Windows Firewall with Advance BELSTLL RS Actions

Figure 10: Windows Firewall Advanced Security
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&1 Inbound Rules| Name Group ~ | Inbound Rules ray
&3 OutbofegRules -
I B ConnelNn Security ules (@ DameWare Mini Remote Control Service || & NewRule..
» Bl Monitorin 2‘@”( #\Itar by Profile 3
T Fitter by State »
\ .
1. Click Inbound Rules. T Fiter by Group v
Vi »
Select New Rule. e
G Refresh
5 Export List...
@ Microsoft OneNote H Hep
(@ Microsoft OneNote
@ ucMapi
(@ UcMapiss
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r |
@ New Inbound Rule Wizard vV =
Rule Type
Select the type of firewall rule to create.
Steps:
@ Rule Type What type of nule would you like to create?
@ Protocol and Ports
o Actin © Program Check Port
Rule that controls connections fi .
|| @ Frofie
| @ MName @ Port
Rule that controls connections for a TCP or UDP port
u ) Predefined:-
N BranchCache - Contert Retrieval (Uses HTTP)
I
Rule that controls connections for 8 Windows experience.
I
| () Custom
Il Custom rule.
I
i
Leam more about nule types
|
< Back et > Cancel
L 4
Figure 11: Setting the Rule Type
r -— Bl
@& New Inbound Rule Wizard v - u
- -
Protocol and Ports
Specify the protocols and ports to which this rule applies
Check TCP.
Steps:
@ Ruls Type Does this rule apply or UDP?
' Frotocs! and Fots Enter the port number
& Action to open.
i@ Profie |
L

Mame
i Does this rule apply to all local ports or speciigfbcal pors?
) All local ports |

i Specific local ports: 8001
M Example: 80, 443, 5000-5010 |l
|
|
Leam more about pratocol and ports
[ <Back |[ Ne> |[ Cancel
Figure 12: Specify the Port
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r -— M
@ New Inbound Rule Wizard d - g
- -
Action
Specify the action to be taken when a connection matches the condtions specified in the ule
Steps:
@ Rule Type What action should be taken when a connection matches the specified conditions?
@ Protocol and Ports N
) @ Allow the connection
L L3I This includes coni ns that are protected with |Psec as well as those are not
|| @ Profile -
N () Allow the connectionN{ it is secure
(| @ Mame This includes only connectiodg that have been authenticated by using |Psec. Connections
B will be secured using the settindgin |Psec properties and rules in the Connection Security
f Rule node
l ize:
I
i
{l () Block the connection
|
! Check Allow the
I connection.
i
Leam more sbout actions
i
[ <Beok J[ mNews ][ cancal
=
Figure 13: Allow the Connection
r -— nl
@ New Inbound Rule Wizard d - [
- -
Profile

Specify the profiles for which this nle applies

Steps:
@ Rule Type When does this rule apply?

@ Protocol and Ports

@ Action Domain

@ Profie Applies when a computer is connected to its corporate domain Il
(l
i@ Name Private f
[ Applies when wter is connected to a private network location. !
(| Public f
| Applies when a computer is o ed to a public network location. i
i i
|
{
| Check all three.
(|
i

Leam more sbout profiles

[ <Back ][ New> ][ Cancal

Figure 14: Setting the Rule Application
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-
@ New Inbound Rule Wizard

Name

Specify the name and description of this rule.

Steps:

@ Rule Type

@ Protocol and Ports
@ Action

@ Profile

@ Name

Name:

Setpoint_P1_Port

Description {optional);

[

< Back

J[ Enish ][ Cancsl

Figure 15: Setting the Port Rule Name

You will need to repeat the steps in Figure 11 through Figure 15 creating Inbound and Outbound
rules for each of the ports shown in Table 7.

Page 42 of 278

UNRESTRICTED DOCUMENT

© Briel & Kjeer Vibro e S1176125.002 / V15



Brilel & Kjeer Vibro | Instructions
SETPOINT Condition Monitoring Software

7 VC-8000 Configuration

You will need to configure your SETPOINT® system for proper operation. Configuration includes:

e Configuring the SAM CMS network settings

e Configuring the machine asset hierarchy

e Configuring the waveform collection parameters

e Configuring SETPOINT® Connector to connect to the VC-8000 rack and Pl AF Server.
e Configuring Pl AF System Explorer

7.1  Configuring the SAM

Use the VC-8000 Setup software to configure the VC-8000 rack. Refer to the VC-8000 Operation and
Maintenance Manual S1079330.

711 Configuring the SAM Network Settings

This section describes how to configure the SAM network settings for communication with a Pl
System.

The SAM uses the CMS Ethernet port to communicate condition monitoring data to a Pl System. You
must set the SETPOINT® Ethernet network communication parameters to be compatible with your
data acquisition computer and network.

@ Setpoint Setup - o X
File Edit View

Il ot connected
Display

Filter * the grid here...

Modules R o Al

O ¢
2 sam [sam [152.168. 0. 1
3 Empty [192.168. 0. 1 I
i UMM UMM 255.255.255. 0
5 UMM UMM \ }ﬁé
6 Empty \ 115,
’ Empty None
B Empty i
?0 :m \ [Rs 232
11 [Empty L
12 |Empty i i i ~ ss3s
5 Jempy Highlight the SAM row and then click E‘”“”’
1 Empty . s
5 e the properties tab. =
W |Empty I
I ]
I ]
[152.168. 0. 1
Check CMS Enabled, set the CMS ool
Rack Name, and set the CMS IP s
info rmation . Furcus:oo] Pa:lﬁ:éeﬂ (USA & Kanada)
I OJ

Figure 16: Opening the SAM Properties

Set the parameters below. Other parameters shown are for the SAM Modbus communication and are
discussed in the VC-8000 Operations and Maintenance Manual.
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CMS Rack Name

Assign a name to the VC-8000 rack. The SETPOINT® Connector uses this name when creating
unique tags in the Pl database. Each rack must have a unique name.

NOTE!

I If you change the rack name, the SETPOINT® Connector will allocate new Pl Tags. Use
the Rack Alias (See Section 8.2 and 8.5) setting to avoid creating new tags if you
change the rack name.

CMS Enabled
Check this box to turn on the CMS Ethernet port for connection to CMS (Pl System or CMS-XC)
CMS-SD Enabled

Check this box to turn on recording to the SD card. The SAM must have been purchased with the SD
card capability to activate this feature.

CMS-HD Enabled

Check this box to turn on recording to the internal drive. The SAM must have been purchased with
the HD drive capability to activate this feature.

CMS IP Address

The Internet Protocol (IP) address is used by the Ethernet switching equipment to route packets.
Each device on a network subnet must have a unique IP address. Consult your network administrator
for a static IP address.

The default IP address is 192.168.0.2.
SETPOINT® only uses static IP addresses. DHCP (dynamic address assignment) is not supported.
CMS Subnet

The subnet mask is used to identify the IP address bits that define a subnet. Consult your network
administrator for a valid subnet mask.

The default subnet mask is 255.255.255.0.
CMS Default Gateway

The default gateway is the address used when a client resides on a different subnet. Typically, the
default gateway is the address of a router used to route packets between the subnets. Consult your
network administrator for a valid default gateway IP address.

CMS Collect Diagnostics

The SETPOINT® CMS system collects diagnostics and statistics on data storage and bandwidth
usage. Checking this option causes the SETPOINT® Connector to create Pl tags and store the
diagnostic values in the Pl system.

NOTE!

I The diagnostics will consume 22 Pl tags for each rack. Be sure you have enough
Pl tags available when selecting this option.
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7.1.2 Configuring the SAM CMS Data Storage

The eSAM, when licensed, can store CMS data in several different ways:

e CMS SD:
e CMS HD:

e CMS XC or DAC:

Stores data on a Secure Digital (SD card) up to 32 GB

Stores data on an internal solid state drive up to 256 GB

Spooled to an external computer for storage on an AVEVA™ PI Server
or on an external drive

Enable these by checking the box in the SAM Properties:

-5D Enabled

CMS-HD Enabled

CMS Enabled

[WIf & (<]

7.2 Configure the Machine Asset Hierarchy

The Pl Asset Framework imports your plant and machine hierarchy from the VC-8000 rack. Use the
VC-8000 Setup software to configure the hierarchy by opening the CMS Framework View from the
Channels View as shown in Figure 17.

@ Setpeint Setup
File Edit View

il
Display

100 Q Platinum (0.292) RTD

Not Gonnected

Filter * the grid here... x

CMS Framework

[summary
1| CMS Framework

Tempe: el 20 100 istomize Transducer I}

3 1 Temperature 6 o

3 2 Temperature | 100 2 Platinum (0.352) RTD | Temperature’ 20 6 100 o / |Phase Trigger (and speed)

3 3 Temperature | 100 O Platinum (0.392) RTD | Temperature 3 20 6 100 o/ Jposition

3 B Temperature | 100 Q Platinum (0.392) RTD | Temperature 4 N 20 6 100 o/ Process Variable

3 5 Temperature _| 100 0 Platinum (0.352) RTD. \\ 0 200 Recip

3 3 Temperature | 100 0 Platinum (0.332) RTD. o

ER ! Radlal Vibration| BAK dsga. ds10x 1. Select the Channels View. 50 Contacts

4 2 Radial Vibration | B&K ds82x.ds10xx 60 Hydro

4 3 Radial Vibration | B&K dsB2x.ds10xx 2. Select CMS Framework from the 60 T
0 4 Radial Vibration | B&K ds2x.ds10xx . 60 2500
5 1 Radial Vibration | B&K dsB2x.ds10xc drop list. 50 2900
5 2 Radial Vibration| B&K ds82x.ds10xx 60 2900
5 3 Radial Vibration | B&K ds82x.ds10xx 60 2300
5 B Radial Vibration | B&K ds82x.ds10xx 60 2900
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Configure the parameters described below from the CMS Framework View (Figure 18).

(& Setpoint Setup - m} ®
File Edit View

ilf Not Connected

Display

|F|I’.Er*ihegr|d here... x I

Modules hannels YEECITEN NS splay Order  Relays  Analog Output CMS Framework >

n| Slot 4 | Channel & Transducer Name * CMS Navigation Path * | Delta Time (Minutes) | I-Factor % | Delta RPM | Boo: o
Radial Vibration B&K dsB2x.ds10xx BRG 1 Vert Steam Turbine
Radial vibration B&K ds82x.ds10xx BRG 1 VHorz Steam Turb.
Radial Vibration B&K ds82x.ds10xx BRG 1 Vert Steam Turb. [
Radial vibration B&K dsB2x.ds10xx BRG 1 VHorz Steam Turbine
Radial Vibration B&K ds82x.ds10xx BRG 1 Vert Generator 1
Radial Vibration B&K dsB2x.ds10xx BRG 1 VHorz 1
Axial Position B&K dsg82x.ds10xx a BRG 1 Vert Generator 2
Axial Position B&K dsB2x.ds10xx a BRG 1 VHorz 2
Radial Vibration B&K ds82x.ds10xx Radial Vibration 1 Steam Turbine
Radial Vibration B&K dsB2x.ds10xx Radial ion 2 Steam Turbine
Diff Exp (single probe)| 25 mm Extended Range | Diff Exp (single probe) 3 | Steam Turbine
Phase Trigger -24 V Probe Driver Phase Trigger 4 Steam Turbine

o

[
o

9| ) ) ) | ) ) ) R
o] w )

& wm e wm e~
alala|alalala|alala|a

Figure 18: The CMS Framework View

CMS Navigation Path

The CMS Navigation Path provides a method for creating a hierarchy (machine groups and
measuring points) in Pl AF. You can view the hierarchy using Pl System Explorer as shown in
Figure 19.

The backslash (\) separates the asset levels.

The asterisk (*) following a level determines where the CMS Navigation Path will be truncated when
displayed on the home screen.

Example:
An CMS Navigation Path set to Alky*\Compressor 65CC201\ would create two levels:
+ Alky

+ CompressorCC201

“Alky” would appear at the top asset level.
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The hierarchy appears in the Pl System Explorer, as shown in the further example below:

Q APOTW2K18\spectralBandsDemo - Pl System Explorer — O X
File Search View Go Tools Help
@D Database [¥|QueryDate - O @ (D Back ) |H, Checkln ¥} « [#]Refresh | (3 New Element ~ Search Elements 0 v|
Elements Gap
&% Elements General  Chid Elements  Atfributes Ports  Analyses Notification Rules  Version

[J Compressor
(F Demonetl MName: |Ga|:| |
& Gearbox Desciption: |Generated CMS Navigation Path: Turbine,Turbine Axial Position A |

(J Setpoint Racks
& Turbine Template: |Setpoint.EIement.TempIabe.Measurement |§ Type: MNone |

(3 Bearing Turbine OB Radial X - Turbine OB Ra|| Categories: |]ement}Setpoint.Cabegory.Element.Measurement| Default Attribute:  Data
i Turbine Axial Position A
b (1 Asynchronous Extended Properties (2) Annotations (0) Location Health Security

Find: Parents Children Event Frames

& Turbine Axial Position B Models Layers  Connections

- (3 Turbine I8 Radial X

- (3 Turbine IB Radial ¥

- [ Turbine I8 temp A

- {F Turbine I8 temp B

- [ Turbine OB Radial ¥
- (3 Turbine OB Radial ¥

- [ Turbine OB temp A

- & Turbine OB temp B

- {3 Turbine Phase Trigger
- (1 Turbine thrust temp A
H-- (§ Turbine thrust temp B
(T}, Element Searches

< >

L e g ¥ 3

(31 Elements
== Event Frames
)i Library

e Unit of Measure

8 Contacts

Gap Checked out to PO1W2K16\bkvservice at 11/7/2019 10:21:10 AM from BKVNB384 OwnerP31W2K16\bkvservice Version: 1/1/1970 12:00:00 AM, Revision 1

Figure 19: Pl System Explorer Hierarchy

In this case the CMS Navigation Path was entered as:

Turbine\
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7.31

Configure Data Collection Rates

Data collection rates are set on the CMS Framework View. This section describes how to set these
parameters.

Delta Time (Minutes)

The Delta Time sets the maximum amount of time that can elapse between storing the most
interesting waveform. The Delta Time ensures that waveforms are collected periodically, even when
the machine condition is not changing enough to trigger I-Factor % threshold.

Whenever the Delta Time elapses, SETPOINT® CMS stores the waveform that has changed the most
during the collection interval. Worst case, the maximum time between stored waveforms can be twice
the Delta Time.

Setting a short Delta Time can cause the SETPOINT® CMS to collect very large amounts of data as
shown in Table 8. SETPOINT® CMS will automatically collect and store more waveforms during
transient conditions so the Delta Time does not need to be set low to achieve good waveform
collection when the machine state is changing.

Table 8: Delta Time Data Storage for 2048 Sample Waveforms

Delta Time Data Stored for 1 Channel Data Stored for 300 Channels

over 1 Year over 1 Year

1 minute 25.8 GB 7.7TB

20 minutes 1.3 GB 390 GB

2 hours 216 MB 65 GB

1 day 18 MB 5.4 GB

NOTE!

I Data collection during transient operation can be much higher than steady state. Size
your hard drive space accordingly.

For reference, a machine startup collecting sixty 2048 points waveforms would require
approximately 1.8 MB for each channel associated with a phase trigger and 0.9 MB for
each channel not associated with a phase trigger.
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7.3.2 I|-Factor %

The SETPOINT® monitor will freeze a dynamic waveform sample when any of the measured
variables change by the configured % of the danger setpoint. If there is no danger alarm set, the
monitor uses the percentage of the configured full scale.

Example:

The configured radial vibration danger alarm is 4 mils pp
The current vibration level is 1.5 mils pp.

The I-Factor % is 3%

If the data value changes by 0.12 mils pp (3% of 4 mils pp) then the UMM will collect a dynamic
waveform. This will occur in either direction, if the amplitude increases to 1.62 mils pp or drops to 1.38
mils pp.

7.3.3 Adaptive I-Factor

Adaptive I-Factor® is a tool that learns the machine changes and automatically adjusts the I-Factor %
Change Threshold to increase or decrease waveform collection. For example, if the system detects
that the machine routinely changes vibration levels by 4% during normal operation, adaptive i-ness (I-
Factor®) will raise the I-Factor % threshold above 4% to prevent the system from collecting excessive
waveforms. The adaptive (I-Factor®) process learns the operation over a period of time so that
sudden changes will always initially be interesting and drive for high data collection. The data
collection will gradually slow down as the condition persists.

Clear or check the Enable Adaptive I-
Factor® button to disable or enable the
adaptive interestingness function.

Factor % | Delta RPM [ Boost Mode | Low Trigger (RPM) | rug.. =nor (nM) | Adaptive -Factor | G:

1 Recip Rod Po:
2 Recip Rod Position | B&K ds82x.ds30xx 2 |Recip Rod Position 2 20
a Recip Cylinder Press | Custom Absolute Pressure Transducer | Recip Cylinder Press 3 20
4 Recip Cylinder Press|Custom Absolute Pressure Transducer | Recip Cylinder Press 4| 20

Figure 20: Enabling Adaptive I-Factor

Adaptive I-Factor® is enabled by default on dynamic channels and is recommended for long term data
collection (excessive acquisition reduction, increase on too quiet a machine).
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7.3.4 Dynamic Collection on Speed Change (Delta RPM)

The speed of an associated Phase Trigger is also included in the determination of when to collect
dynamic data. Set the speed change interval on the Channel CMS Framework View as shown in

Figure 21. You can set different delta RPM intervals regardless of whether the channels are using the

same Phase Trigger or not.

(& Setpoint Setup
File Edit View

= =
‘.__A 1= Q il Not Connected
Hew | Opes San Display
Filter * the grid here...
0 Channels R 0 CMS Framework
duce a 5
3 1 Radial Vibration | B&K ds82x.ds10xx | Radial Vibration 1 20 6 100 C 60 2
3 2 Radial Vibratio[ : . 5 oylio ] 60 290
SN E Radialvibatiol - Set the speed interval (level) for dynamic s /" 10 L 50 234
3 4 Radial Vibratio] L ] 60

data collection at the Delta RPM column on
the CMS Framework View.

I 100 250

Figure 21: Setting Speed Change for Dynamic Data Collection

NOTE!

and dynamic data collection.

I The Delta RPM value causes the monitor to collect dynamic waveform data at this
interval. Static data collection is independent. There is not a fixed ratio between static
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7.4 Configuring Waveform Collection Parameters

SETPOINT® CMS uses configuration information that is set in the VC-8000 Setup application when
the VC-8000 is configured.

NOTE!

I If you created your rack configuration with VC-8000 Setup software older than
version 3.0, you would need to manually add in the waveforms. Refer to the VC-8000
Operations and Maintenance manual for information on adding measurements.

7.4.1.1 Channel Pairs for Orbits

Channel Pairs for Orbits Channel pairs are fixed as channels 1 and 2 or channels 3 and 4 on a UMM.
Each channel of the pair must be configured for the same channel type, associated with the same
phase trigger, and belong to the same asset path.

The following channel types are supported for channel pairing:

Radial Vibration

Shaft Absolute Radial Vibration
Hydro Radial Vibration
Diagnostic Proximity Channel
Acceleration Channel

Velocity Channel

The configured transducer’s orientations determine which channel is “X” and which is “Y”.

CAUTION!

To define the acceleration and velocity channels as channel pair requires VC-8000
Setup Software version MPS2019 SP1 (7.3.xxx).
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7.41.2 Setting sample rates

Follow the instructions in this section for setting the waveform sample rates.

CAUTION!

The VC-8000 Setup Software resets the monitors after configuration which can interrupt
machine protection.

Enter the Waveform Configuration View from the Measurements View as shown in Figure 22.

(& Setpoint Setup - m] x
File Edit View
[l =.
LA E il notconnected
Hew [ Open |} Save Display
Filter * the grid here... X
o R o Waveform v
All
e e e eme e e e Primary
4 1 Radial Vibration | Radial Vibration Asynchronous 5120 Samples/Sec 200/NX
[1]a 1 Radial Vibration|Radial Vibration 1\ Synchronous 128 Samples/Rev SO)(WS\I@form
4 2 Radial Vibration | Radial Vibration 2 \ Asynchronous 5120 Samples/Sec 2000 Hz mﬁ 0.40
[1]a A Radial Vibration|Radial Vibration 2 \ Synchronous 128 Samples/Rev 50X #48 161
4 3 Radial Vibration | Radial Vibration 3 k. Saon Sosmalaclo S /2048 0.4
[1]a 3 Radial vibration | Radial Vibration 3 . / 2048 161
4 4 Radial vibration| Radial vibration 4 1. Go to Measurements View. / 2048 0.4(
s = Radial Vibration| Radial Vibration 4 2. Select Waveform from the drop list. Y~ |o0as 16¢
5 1 Radial vibration | Radial Vibration 1 2048 0.4(
[1]s 1 Radial vibration| Radial Vibration 1 Synchronous 128 Samples/Rev 50X 2048 161
5 2 Radial vibration | Radial vibration 2 Asynchronous 5120 Samples/Sec 2000 Hz 2048 0.4(
[1]s 2 Radial vibration|Radial Vibration 2 Synchronous 128 Samples/Rev 50X 2048 161
Figure 22: Entering the Waveform Configuration View
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7.41.3 Configuring Synchronous Waveforms

Synchronous Waveform data collection is configured in terms of the number of samples collected per
shaft revolution, evenly spaced in phase. Higher sample rates give better Orbit and Timebase
resolution but more coarse resolution for spectrums displayed in orders. More samples (or
revolutions) take longer to collect and provide greater spectrum resolution.

Table 9: Synchronous Sampling Configuration

Rate | Maximum Number of Spectrum Range, |[Collection time
Speed Revolutions Resolution at 3600 rpm
Samples .
(Hz, cycles / min)

1024 8 50X, 0.125X 133 ms

2048 16 50X, 0.0625X 267 ms

4096 32 50x, 0.0313X 533 ms
128X 12,500 rpm

8192 64 50X, 0.0156X 1.06 s

16384 128 50X, 0.0078X 2.13s

32768 256 50X, 0.0039X 425s

1024 32 12.5X, 0.0313X 533 ms
2048 64 12.5X, 0.0156X 1.06 s
39X 50,000 rpm 4096 128 12.5X, 0.0078X 213s
8192 256 12.5X, 0.0039X 425s
16384 512 12.5X, 0.002X 8.52s
32768 1024 12.5X, 0.001X 17.07 s

The collection time is dependent on speed. The software shows the data collection time for a machine
running at 60 Hz (3600 rpm). You can estimate the data collection time for your machine speed by
multiplying the time shown by 3600 rpm and dividing by your machine speed in rpm.

NOTE!

Reciprocating Compressor channels support higher synchronous sample rates. Refer
to the Reciprocating Compressor Manual.
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7.41.4 Configuring Asynchronous Waveforms

You can change the asynchronous sample rate and number of samples collected to optimize your
spectrum display. Remember, as the number of lines increases, the amount of time it takes to collect
the spectrum increases. If the machine speed is changing, this can cause smearing of the spectrum.

Table 10: Asynchronous Sampling Configuration

Resolution
(Hz, cycles / min)

256 sps 100 Hz
512 sps 200 Hz
1280 sps 500 Hz
2560 sps 1000 Hz

Page 54 of 278

Number of [ Spectrum Lines
Samples
1024 400
2048 800
4096 1600
8192 3200
16384 6400
32768 12800
1024 400
2048 800
4096 1600
8192 3200
16384 6400
32768 12800
1024 400
2048 800
4096 1600
8192 3200
16384 6400
32768 12800
1024 400
2048 800
4096 1600
8192 3200
16384 6400
32768 12800
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0.25 Hz, 15 cpm
0.125 Hz, 7.5 cpm
0.0625 Hz, 3.75 cpm
0.0313 Hz, 1.875 cpm
0.0157 Hz, 0.9375 cpm
0.0078 Hz, 0.4688 cpm
0.5 Hz, 30 cpm
0.25 Hz, 15 cpm
0.125 Hz, 7.5 cpm
0.0625 Hz, 3.75 cpm
0.0313 Hz, 1.875 cpm
0.0156 Hz, 0.9375 cpm
1.25 Hz, 75 cpm
0.625 Hz, 37.5 cpm
0.3125 Hz, 18.75 cpm
0.1563 Hz, 9.375 cpm
0.0781 Hz, 4.688 cpm
0.0391 Hz, 2.344 cpm
2.5 Hz, 150 cpm
1.25 Hz, 75 cpm
0.625 Hz, 37.5 cpm
0.3125 Hz, 18.75 cpm
0.1563 Hz, 9.375 cpm
0.0781 Hz, 4.688 cpm

32s
64 s
0.8s
16s
3.2s
6.4s
12.8 s
256s
400 ms
800 ms
16s
32s
6.4s
128 s
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— ———
Sample Span Number of | Spectrum Lines Resolution Time to
Samples (Hz, cycles / min) Collect
5120 sps 2000 Hz 1024 400 5 Hz, 300 cpm 200 ms
2048 800 2.5 Hz, 150 cpm 400 ms
4096 1600 1.25 Hz, 75 cpm 800 ms
8192 3200 0.625 Hz, 37.5 cpm 16s
16384 6400 0.3125 Hz, 18.75 cpm 32s
32768 12800 0.1563 Hz, 9.375 cpm 64s
12800 sps 5000 Hz 1024 400 12.5 Hz, 750 cpm 80 ms
2048 800 6.25 Hz, 375 cpm 160 ms
4096 1600 3.125 Hz, 187.5 cpm 320 ms
8192 3200 1.5625 Hz, 93.75 cpm 640 ms
16384 6400 0.7813 Hz, 46.875 cpm 1.28 s
32768 12800 0.3906 Hz, 23.438 cpm 2.56s
25600 sps 10000 Hz 1024 400 25 Hz, 1500 cpm 40 ms
2048 800 12.5 Hz, 750 cpm 80 ms
4096 1600 6.25 Hz, 37.5 cpm 160 ms
8192 3200 3.125 Hz, 187.5 cpm 320 ms
16384 6400 1.5625 Hz, 93.75 cpm 640 ms
32768 12800 0.7813 Hz, 46.875 cpm 1.28s
51200 sps 20000 Hz 1024 400 50 Hz, 3000 cpm 20 ms
2048 800 25 Hz, 1500 cpm 40 ms
4096 1600 12.5 Hz, 750 cpm 80 ms
8192 3200 6.25 Hz, 375 cpm 160 ms
16384 6400 3.125 Hz, 187.5 cpm 320 ms
32768 12800 1.5625 Hz, 93.75 cpm 640 ms
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7.41.5

7.4.1.6

Deleting a Waveform

By default, SETPOINT® CMS collects waveforms on all configured channels. To save space in the
database, you may want to turn off data collection for some waveforms. Figure 23 shows how to
remove a waveform from data collection.

-
e e B S e e B T
File Edit View

Not Connected
Modules  channels VORIl Relays Analog Output  Display Order
B on | siot | Channel [ Type 4| Measurement | SampleRate | Numberof Samples | Collection Duration i
vilo |2 Axial Position v 1 0.40 sec
e |2 Axial Position y 1 048 0.40 sec
e |1 Axial Position sync Waveform 048 0.40 sec
EICENE ‘Axial Position y 048 0.40 sec
WPt oy T 1. Click on the left box to select the waveform
[Efs I Irtseger | sorcwortom 10 s , i
_ SEEp : Gamileslsccl200 line.
2 Radial Vibration .
5 |3 Radial Vibration| Sync Waveform |128 samples/Rev [2048 16 revolutions 2 PreSS the Delete button to delete the
El 3 Radial Vibration 1. 048 0.40 sec
e |2 Radial Vibration Waveform 048 0.40sec waveform.
70 |2 Radial Vibration| Sync Waveform |128 Samples/Rev |2048 16 revolutions
vz |a Radial Vibration| Sync Waveform |128 Samples/Rev |2048 16 revolutions
' EoEn Radial Vibration 1 08 040500
ZICE Radial Vibration| Sync Waveform |128 Samples/Rev |2048 16 revolutions
= P .

Figure 23: Deleting a Waveform

Adding a Waveform

If you decide to restart waveform collection for a deleted waveform, follow the steps below to add the
waveform to the data collection.

To add a waveform, go to the Measurements tab, choose All in the drop-down box and click the Add
button on the Measurement Configuration View. Click the monitor module, and then the channel. A
list of available added measurements will appear as shown in Figure 24.

" § Setpoint Setup - AL i figuration Vo 2014 22 e s se et e — S — ==
File Edit View —
5 X Clicking the Add button
o > opens a list of channels
UMM6 » Axial Position 1 » and meaSUrementS yOu
Relays  Analog Output  Display Order
[URIVE:} » Aol Position 2 » can add
o UMM , Empty ,
14 i UMM 10 » Turbine Speed » Rotor Acceleration
T |1
Va1 RaORggoration | 2X Amplitude |2 [0 5 o mil |ep (=] Disabled
Zla |1 Radial Vi xphase ]2 o 350 0 |degrees Phase Trigger Asyne Waveform Disabled
A 1 Radial Vibration o 5 b [ml [w | s [Over 55 s GHz Js000Hz
a1 Radial Vibration | Gap &o v —— surement § N/A l0.09 Hz
ENrEnP) Redial Vibration | 1 Amplitude |1 [0 5 H—— Disabled Disabled
Tl |2 Radial Vibration| X Phase L [0 350 0 |degrees 1x Disabled Disabled
vla |2 Radial Vibration | 2X Amplitude 2 [0 5 o mil pp 1% Disabled Disabled
Zla |2 Redial Vibration| X Phase |2 [0 350 0 |degrees 1x Disabled Disabled
s |2 Radial Vibration  Direct o 5 o [mi oo ax Oover |25 55 [Over b5 s lbhz Js000Hz
s |2 Radial Vibration | Gap [-24 24 0 \ 1X Disabled IN/A [0.09 Hz
EIEE Radial Vibration | IX Amplitude |1 [0 5 o [ | X Disabled Disabled
EIE Redial Vibration| X Phase |1 [0 350 0 |degrees 1x Disabled Disabled
EE Radial Vibration | 2X Amplitude_[2 [0 5 o [mi [ ix Disabled Disabled
2 FETRTV TV T TS " ) " T
\ — — = = - -3

Figure 24: Adding Measurements

The new waveform will appear in the Waveform Configuration View as shown in Figure 22.
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7.5

Boost Mode and Compression Configuration

The VC-8000 rack contains high speed memory for continuously sampling and recording dynamic
waveform data during fast transient events. This function provides a rich dataset even for machines
that start up or coast down in seconds and results in superior plots when compared to systems that
take waveform snapshots during transients.

NOTE!

I Use boost mode for machines that change speed for less than 2 minutes (not including
soak time). For machines that ramp slower, standard sampling will provide a good data
set.

NOTE!

I You must assign a phase trigger to the channel to use boost mode. Channels that do
not support phase trigger assignments currently do not support boost mode.

A channel enters boost mode when the measured speed is between the high and low trigger speeds
and the speed is changing by at least one configured delta rpm interval. A channel exits boost mode
when the speed is outside the low and high trigger speeds, or a phase trigger speed error occurs. A
channel will also stop boost continuously recorded data when the speed is not changing by the
configured delta rpm interval for 10 seconds. This suspends the high speed sampling during
temperature soak intervals. During the soak interval, SETPOINT® will continue to collect waveforms if
an interesting event occurs.

If the high speed memory fills before the transient event is complete, SETPOINT® will revert to
standard sampling.

NOTE!

I Boost mode collects a large amount of data. Transferring the data to CMS can take up
to 45 minutes. SETPOINT® will continue to collect data using standard sampling if
another transient event occurs before the previously recorded data is uploaded.

To enable boost mode, navigate to the CMS Framework View and check the Boost Mode box as
shown in Figure 25. Then set the Low Trigger and High Trigger values. SETPOINT® will sample the
channel continuously when the measured speed is between the low and high trigger values until the
internal buffers fill.

Set the Low Trigger to a value greater than expected slow roll value. The Low Trigger turns off
boosted data collection when the machine is on turning gear. If the machine is not slow rolled and
stops at 0 rpm, set the Low Trigger to 10 rpm.

Set the High Trigger to a value below steady state running speed less any normal operation speed
fluctuations. The High Trigger turns off boosted data collection when the machine has reached
steady state.
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To enable boost mode: =
1. Open the CMS Framework View.
2. Check the Boost Mode checkbox. __——
3. Set the low and high triggers.
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Figure 25: Boost Mode Configuration

NOTE!

I Even on slower starting machines, enabling boost mode and setting the high and low
triggers around the critical speeds can provide a richer data set while the vibration is
changing rapidly. The system will automatically revert to normal sampling if the memory
fills.

NOTE!

I If the boost Low Trigger and High Trigger are set to the same value, the system will not
enter boost mode.

CMS also uses the High Trigger and Low Trigger values to adjust the static data compression
levels. When the speed is between the high and low trigger speeds, the machine is in a transient
condition and the compression levels are reduced. When outside this range, the machine is assumed
to be in steady state or slow-roll condition and the normal compression levels (as seen in the PI
System Management Tools) are applied.

Page 58 of 278 © Briel & Kjeer Vibro e S1176125.002 / V15

UNRESTRICTED DOCUMENT



Brilel & Kjeer Vibro | Instructions
SETPOINT Condition Monitoring Software

7.6  Associating Vibration Channels with a Cylinder Throw

NOTE!

I This section only covers the aspect of associating vibration channels with a cylinder
throw of a reciprocating compressor for diagnostic purposes. For detailed information
on using your device for monitoring reciprocating machinery, please refer to the
VC-8000 Reciprocating Machine Addendum (S1342998).

Acceleration and velocity channels (denoted by Recip Accel and Recip Crankcase Velocity,
respectively) can be associated with such a cylinder throw in order to be able to plot dynamic
vibration data as a function of the Crank Angle. This is in contrast with rod position (Recip Rod Pos)
and cylinder pressure (Recip Cylinder Press) channels, which must always to be associated with a
cylinder throw in the reciprocating compressor configuration.

NOTE!

I Please make sure you are using the latest versions of VC-8000 firmware and VC-8000
Setup software to use this feature. It is not supported in VC-8000 Setup software
versions 7.15 (released in April 2023) and before.

To associate a vibration channel with a cylinder throw using VC-8000 Setup, open the Channels tab
and switch to the Recip = Vibration view. In the Throws table, select the cylinder throw you want to
associate a channel with (Recip Single Cylinder Throw in the example below). The Channels table
will then list all channels of type Recip Accel and Recip Crankcase Velocity that are either already
associated with the selected cylinder throw (channel Recip Accel 4.1 in the example below), or not yet
associated with any cylinder throw (channel Recip Crankcase Velocity 4.2 in the example below).
Finally, modify the current association from the Associated Recip column of the Channels table.
Note that a vibration channel can only be associated with a single cylinder throw.

@ vC-8000 Setup N - o X

Eile View

il ot connected
Display
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8 Configure Data Collection and Storage

The SETPOINT® Connector Setup software provides an interface for:

Configuring data storage locations

Adding new data connections (VC-8000 racks, VCM-3 devices, BKV Collect sensors)
Deleting data connections

Viewing connection status

Starting and stopping data collection

View system status logs

NOTE!

I Configure your databases and collection options before adding racks or starting data
collection.

8.1 The SETPOINT® Connector File Tab

From the SETPOINT® Connector, select the File tab to perform these functions:

Select Pl AF Servers and Databases
Configure CMS-XC

Access Log Files

Advanced Options and Maintenance Tools
View the SETPOINT® Connector Version
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8.1.1 PI AF Settings

Pl System to configure AVEVA™ P| System™ data collection.

SETPOINT® Connector Setup iSET PDI NT — O
@ . Check the Collect Data checkbox
@ cvs.xc Pl System SeJ[J“ ng S to enable data storage in the PI
System.
Pl System
Data collection options Check Enable Spectral Bands...
Close to enable collecting data for

Collect data

[] Enable spectral bands and statistical calculations for hydro generators

Spectral Bands.

Options

PlServer  Plserver | Fill in the PI Server name, the AF
About AF Server | AF Server | Server name and AF Database
name.
AF Database | AF Database | | Browse |

To browse for the AF Database,
click the Browse button.

Figure 26: SETPOINT® Connector Pl System Settings

NOTE!

I If the AF Database configured does not exist, SETPOINT® Connector will automatically
create a new database with the configured name.
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8.1.2 CMS-XC Settings

CMS-XC stores static and dynamic data from the device into files on a local computer storage drive.
CMS-XC files can be directly accessed from SETPOINT® CMS making CMS-XC files suitable for
primary data acquisition or for backup to a Pl System. XC is similar to the SD card feature but allows
the data to be stored on a drive on any computer networked to the rack.

Refer to Section 13 in this manual for more information on CMS-XC.

SETPOINT® Connector Setup E 5 ET PI:' I NT - O

§ cms-xc C M S _XC SE‘J[J[I ﬂg S| Check the Collect Data checkbox to enable

CMS-XC data storage.

. Pl System

See notes below on Allow users to connect to
(and view) CMS-XC data.

Data collection options (VC-
Close

Collect data

Allow users to connect to (and view) CM5-XC data

Opti
BRGNS Where your data is stored

About Choose XC storage folder location: | C:\XC )| Browse |

Mote: The XC storage folder is the main folder for your data. Each rack database will be a sub-folder at this
location. Once created, please do not rename or move this folder, as it will ew database (new subfolders) to be

created for each rack.

Choose XC storage folder location defines where CMS-XC
will store the data. Enter a folder name or use the Browse
button to browse to a folder.

Figure 27: CMS-XC Configuration

The Allow users to connect ... option allows other computers to view live data using SETPOINT®
CMS. Clear the Allow users to connect ... checkbox if CMS-XC is only used for backing up data,
otherwise check the Allow users to connect ... checkbox to allow viewing live data. When the Allow

users to connect ... checkbox is cleared, you can upload the data to the Pl System or open the XC
database as a file and view historical data.

IMPORTANT!
CMS-XC will continue to store data until all available storage space is used. It will

overwrite old data when the storage drive is full. Briel & Kjeer Vibro recommends using

a separate partition for CMS-XC data if the computer is also performing other important
functions.
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8.1.3 Options

The Options view provides several advanced options and maintenance tools:
SETPOINT® Connector Setup EFSETPOINT - o

©

@ cms-xc OpTIOﬂS
&/ PlSystem

Troubleshooting
Close

Copy configuration and log files to clipboard. Collect Support
Support email: support®bkvibro.com Information

Options.

Convenient shortcuts

ez Show Connector Logs | | Show VCM-3/BKV Collect Logs | | Open Services Dialog |

Advanced Pl system options

Update measurement units (in AF) to match SETPOINT® units
Export SETPOINT® Pl tag settings as .csv file
Reset compression settings of SETPOINT® Pl tags to defaults
] Suppress AF event frame creation &

["] Suppress access to AF hierarchy @

Special Pl system options for rare VC-8000 cases

Import CMS-5D, CMS-HD, or CM5-XC data into the Pl database

["] Enable test runs @
["] Adaptive exception deviation &
[ Suppress setting rack time @

Figure 28: SETPOINT® Connector Options View
8.1.3.1 Collect Support Information

In case of problems with the functionality of SETPOINT® Connector, you can use this button to copy
troubleshooting information to the clipboard. The copied information includes log and configuration
files for SETPOINT® Connector. It does not include measurement data.

Please always include this information when contacting our support.
8.1.3.2 Show Connector Logs

The Show Connector Logs option opens a Windows folder containing the SETPOINT® Connector
system logs. The logged information can be used to troubleshoot general problems with the
functionality of the service.

8.1.3.3 Show VCM-3/BKV Collect Logs

The Show VCM-3/BKV Collect Logs option opens a Windows folder containing additional log
information around VCM-3 and BKV Collect devices. The logged information can be used
troubleshoot problems related to the data acquisition from these device types.
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8.1.34

8.1.3.5

8.1.3.6

8.1.3.7

8.1.3.8

Open Services Dialog

Clicking this button opens the Windows Services dialog. You can change settings made during the
SETPOINT® Connector installation (such as the log on account) from the Services dialog by right
clicking the SETPOINT® Connector service and selecting Properties.

NOTE!

I Stopping or resetting the SETPOINT® Connector service from the Windows Services
dialog will close the SETPOINT® Connector interface and stop data storage.

Updating the Units of Measure (UOM)

The Update UOM function overwrites the Pl System units of measure using the rack configuration
and the computer location setting. Use this feature to change unit formats used in different countries.

Exporting Pl Tag Information

Clicking the Export Tags button opens a dialog that allows selecting a location for saving a .csv file
containing detailed information about SETPOINT® Pl tag usage and settings. This file can be
reviewed with another program like Microsoft Excel.

Resetting Pl Tag Compression Settings

Under normal operating conditions, the SETPOINT® Connector only sets the compression levels
when the PI System tags are first created. Later changes to the VC-8000, VCM-3 and/or BKV Collect
channels do not change the compression such that any changes made in Pl System Management
Tools to optimize compression are not overwritten. However, when using devices with different
machine assets, you may need to change compression settings from a previous job. Click the Reset
Compression button to return the compression settings to the default settings.

Reset Compression reverts the Pl System compression settings back to the SETPOINT® defaults.
This is important if you have changed channel types within the device (e.g., from displacement to
velocity) and the compression settings need to change accordingly.

NOTE!

I The Reset Compression function will overwrite any manual changes made to the
Pl system compression settings.

Suppress AF Event Frame Creation

If set, alarm events created by the device will not be forwarded to AF. This can be useful when device
alarming capabilities are being used locally (e.g., on site), but AF analysis rules are used for
centralized alarm generation and management. Note that this setting affects all devices managed by
the present instance of the SETPOINT® Connector.

CMS-XC connections ignore this setting.
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8.1.3.9

8.1.3.10

8.1.3.11

8.1.3.12

8.1.3.13

Suppress Access to AF Hierarchy

Can be used for scenarios where SETPOINT® Connector must not have write access to the target AF
database (e.g., due to cybersecurity requirements). If set, SETPOINT® Connector will not attempt any
changes to the AF hierarchy but continue to write data to the Pl database. Note that the AF hierarchy
needs to be established manually to enable connected systems (such as SETPOINT® CMS or PI-
Vision) to access the necessary attributes for display.

Importing Data into the Pl Database (VC-8000 only)

Use the Import Data button to import CMS-SD, CMS-HD, or CMS-XC data into the Pl System as
discussed in Section 15.

Enable Test Runs (VC-8000 only)

Check Enable Test Runs if you are using the SETPOINT® CMS system with one VC-8000 rack for
different assets as described in Section 20.3.

Adaptive Exception Deviation (VC-8000 only)

Adaptive exception deviation is an alternative compression algorithm for scalar data that automatically
adjusts exception deviation thresholds based on the amount of data being historized. It is useful for
machines where the signals vary greatly during normal operation. When active, the system will
automatically increase the exception deviation threshold to limit the amount of data stored.

Briel & Kjeer Vibro recommends activating this feature when using the SD card Import Data feature.

Adaptive exception deviation targets a data rate of no more than one sample per second per scalar
measurement. Thresholds for exception deviation are adjusted until this level is met. During machine
startup/shutdown this functionality is disabled. Adaptive exception deviation is useful to provide high
resolution data during transient periods but optimize data collected during steady states while
minimizing the maintenance needed for the Pl System. This compression algorithm is ideal for
optimizing high resolution vibration data for diagnostics and long-term storage.

Suppress Setting Rack Time (VC-8000 only)

Please contact your Briel & Kjeer Vibro service representative before activating this option. Leave this
cleared for normal operation.

If the rack Time Source of a VC-8000 device is set to CMS (DAC), SETPOINT® Connector sets the
rack time based on the SETPOINT® Connector system time. Note that, due to the transport delay,
measured values and machine behavior are then no longer synchronized exactly. In some scenarios
(e.g., if multiple instances of SETPOINT® Connector collect data from a single VC-8000 rack), a
SETPOINT® Connector should not try to set the rack time, even if the rack Time Source is set to
CMS (DAC). This can be achieved using the present setting.
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8.1.4 About

Click About to see the SETPOINT® Connector revision as shown in Figure 29.

SETPOINT® Connector Setup FSETPOINT - o

& PlSystem

Close

SETPOINT® Connector Setup 2023

About
7.16.184.0

More Information

ESETPOINT"

by Brilel & Kjar Vibro

@ Briiel & Kjzer Vibro

Figure 29: SETPOINT® Connector Revision
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8.2 Adding a Connection to a VC-8000 Rack

Click Add to add a data connection to a VC-8000.
SETPOINT® Connector Setup ESETPDI NT = ]

Click the Add button to add a new connection.

Add Edit Delete Check
Connections

Edit Tools

Action ‘ Status IP Address Rack Time Pl Server | CMS-XC Database Name

° Record

Figure 30: Adding a VC-8000 Rack in SETPOINT® Connector

In the dialog shown shown in Figure 31, set the Connection Type to “VC-8000".

@ Edit Data Connection

Settings | Advanced

Connection Type | VC-8000 e |

1P Address | 192.168. 0. 1 |

Port | 8001

CMS-XC Database Name @ | test] |

| ok || Cancel |

Figure 31: Settings for a VC-8000 Data Connection

Set the rack IP Address as set in Section 7.1.1. The Port field is for information only and is fixed at
8001. The CMS-XC Database Name will cause the system to create new database files using this
name at the location specified in the CMS-XC configuration (Section 8.1.2). More information about
these settings is given in Table 12.

Click OK to complete the process of adding a data connection.

Table 11: VC-8000 Data Connection Configuration Parameters

Setting Description

IP Address The VC-8000 System Access Module (SAM) IP Address configured for the SAM
CMS Ethernet connection.

Port The communication port is the Ethernet communication port that CMS is using.
The port must be opened through firewalls between the VC-8000 rack and the
SETPOINT® Connector. Normally you will not change this from the default value.

CMS-XC Database Name Specifies the folder name where SETPOINT® Connector will store the XC file data.
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The Advanced tab shown in Figure 32 contains less frequently used configuration options.

@ Edit Data Connection

evnces

Pl Server @ | Pl Server |

AF Root Path @ | |

PI/AF Rack Alias @ | |

Backill into Bl System @

| Ok || Cancel |

Figure 32: Advanced Settings for a VC-8000 Data Connection

See descriptions of these fields in Table 12.
Table 12: VC-8000 Data Connection Configuration Parameters

Setting Description

Pl Server The Pl Server network name or IP Address. Manually editing this field is only
required if the Pl Server for this data connection differs from the global Pl AF
Settings. Leave this field blank if you are only using CMS-XC.

PI/AF Rack Alias The Rack Alias is used when creating Pl Tags. Pl tags are created using the
pattern Rack Alias/Slot/Channel. If the Rack Alias is not specified, SETPOINT®
Connector will create new tags using the Rack Name. You can use the Rack Alias
to change the rack name without creating new Pl tags.

NOTE!

I SETPOINT® Connector can resolve Pl servers by name (DNS) or by IP Address.
PI AF client must be installed on the service computer and the service started before
configuring SETPOINT® Connector.
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8.3 Adding a Connection to VCM-3 and/or BKV Collect Devices

NOTE!

I Data collection from VCM-3 and BKV Collect devices is supported for the destination
PI/AF only. CMS-XC storage is supported for VC-8000 only.

It is important to note that all VCM-3 and BKV Collect devices are managed within a single data
connection. Click Add to add such a data connection.

SETPOINT® Connector Setup ESETPDI NT - O
Click the Add button to add a new connection.
Add Edit Delete Check Help
Connections
Edit Tools
Action | Status IP Address Rack Time Pl Server
Manage individual devices
D Record

Figure 33: Adding a Connection to VCM-3 and/or BKV Collect Devices in SETPOINT® Connector

In the dialog shown shown in Figure 34, set the Connection Type to "VCM-3 and/or BKV Collect”.

@ Edit Data Connection

Settings | Advanced

Connection Type | VCM-3 and/or BKV Collect  ~ |

Individual Devices @ | Manage License and Configuration |

| ok || cancel |

Figure 34: Settings for a Data Connection to VCM-3 and/or BKV Collect Devices

Only a single such entry needs to be configured per SETPOINT® Connector Setup installation. This
entry can support multiple VCM-3 and BKV Collect devices. The corresponding entry on the main
SETPOINT® Connector Setup screen always shows IP address 127.0.0.1 (cf. Figure 33).

Click Manage License and Configuration to manage individual VCM-3 and BKV Collect devices
that are sending data to SETPOINT® Connector. The corresponding steps are described in detail in
the following sections.

The Advanced tab contains less frequently used configuration options. More information about these
settings is given in Table 12 (see previous section).

Click OK to complete the process of adding the data connection.
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8.3.1 Activity Panel for VCM-3 and BKYV Collect Devices

Status information about licensing, configuration and communication of individual devices is shown in
the Activity Panel for VCM-3 and BKV Collect.

SETPOINT® Connector: Activity Panel for VCM-3 and BKV Collect u
WCM-3 Devices | BKV Collect | Latest Activity | Process Information
Licensee: Broel & Kjaer Vibro Issue Date: 10.11.2022
Serial Number Device IP Address Is Licensed  Last Contact
20200903826 v 'y
Set license Refresh

Figure 35: Activity Panel for VCM-3 and BKV Collect

The corresponding dialog window (see Figure 35) contains four tabs:
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VCM-3 devices: Shows connection and license information for each individual VCM-3 device.
When working with VCM-3 devices, use this tab to initially load the license file (.lic) that lists
the serial numbers of VCM-3 devices that are licensed connecting to SETPOINT® Connector.
See Section 8.3.2 for more details.

BKV Collect: Shows connection and configuration information for each individual BKV Collect
device. When working with BKV Collect devices, use this tab to initially load the SETPOINT®
configuration exported from BKYV Ignite. See Section 8.3.3 for more details.

Latest Activity: Shows information about messages received from VCM-3 and BKV Collect
devices. Mainly used for investigating device connection problems.

Process Information: Shows information about individual services related to communication
with VCM-3 and BKV Collect devices. Mainly used for troubleshooting.
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8.3.2 Managing VCM-3 Devices
The VCM-3 Devices tab (see Figure 36) shows connection and license status information for each
individual VCM-3 device. Licensed devices are shown with a green tick. If a licensed device has
never reported to SETPOINT® Connector, a warning is shown (cf. example below). Use the Refresh
button to update the display.
SETPOINT® Cennector: Activity Panel for VCM-3 and BKV Collect n
VCM-3 Devices | BKV Callect | Latest Activity | Process Information
Licensee: Briel & Kjeer Vibro Issue Date: 10.11.2022
Serial Mumber Device IP Address Is Licensed = Last Contact
20200903826 v A
Set license Refresh
Figure 36: VCM-3 Devices Tab
To enable a VCM-3 device to send data to a SETPOINT® Connector you have to:
e Assign a unique device number to the device (see 8.3.2.1)
e Setup time synchronization on the device (see 8.3.2.2)
e Configure the device to send (“push”) data to SETPOINT® Connector (see 8.3.2.3)
e Add a license file (see 8.3.2.4)
Some of the above settings have to applied from the VCM-3 device homepage. Please refer to the
VCM-3 Homepage Manual (C107760) for more information about accessing and using the VCM-3
device homepage. In case of problems with any of the below steps, please refer to the VCM-3
Troubleshooting Guide (C108291).
8.3.21 Assign a VCM-3 Device Number
The VCM-3 device number is required to uniquely identify data collected by VCM-3 devices,
independently of the device serial number. The VCM-3 device number defines the data storage
location (Pl Tag Name) for all data recorded by a particular device. For example, given a VCM-3 with
a device number 'VCM3North', all created PI Tags will follow the pattern 'Setpoint
Connector.VCM3North.*'.
. NOTE!
I The VCM-3 device number must be unique across all VCM-3 devices that store data to
the same Pl server. Otherwise, measurement data may be lost or compromised.
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NOTE!

Changing the VCM-3 device number of device for which data collection has already
been started in SETPOINT® Connector will cause data to be stored in new PI Tags.
Historical data stored in the original Pl Tags will not be deleted but will become
inaccessible from within your SETPOINT® solution.

NOTE!

To perform an in-place replacement of a VCM-3 device (reusing the existing Pl tags
and thus retaining historical data), transfer the VCM-3 device number of the old device
to the new device. Note that we strongly recommend disconnecting the old before
performing this action. Moreover, please note that the license file will need to be
updated such that it includes the serial number of the new VCM-3 device (see 8.3.2.4).

The VCM-3 device number can be configured via the Commissioning - Configuration section of the
VCM-3 device homepage, using the field Number.

M | [ BaKvibro x |+
&~ C A Notsecure | https://192.168.3.63/#/ip-config

Digital Data Acquisition Unit VCM63 - 20181203

Production Date: 20181003 Senal Number: 20180900238

Operational Status

Commissioning - Configuration

Commissioning - Configuration
Commissioning - Services Machine Identity

Commissioning - OPC UA setup Name VCME3

Commissioning - Oscilloscope

Number VCM3North

Commissioning - Report

NOTE!

The VCM-3 device number may only contain the following characters: 0-9, a-z, A-Z.
Please be aware that the VCM-3 device homepage does not validate this restriction.
However, data collection from SETPOINT® Connector will fail if the VCM-3 device
number is undefined or contains invalid characters.

NOTE!

In previous releases of SETPOINT® Connector, the VCM-3 device number was
restricted to integer numbers (numerals 0-9). Please use a compatible version of
SETPOINT® Connector (CMS 2022 R3 or newer) when using non-integer VCM-3
device numbers.
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8.3.2.2 Setup Time Synchronization on the Device

It is highly recommended to activate time synchronization via NTP on the VCM-3 device. Please
make sure that PI/AF server, the SETPOINT® Connector machine, and the VCM-3 use synchronized
time sources to avoid time differences. In the extreme, the PI/AF server may discard measurement
values that are considered to be too far in the future from its point of view.

NOTE!

I The internal clock of VCM-3 devices is reset at each reboot. Until proper time
synchronization has been re-established, a corresponding device will mark recorded
data samples as invalid to ensure that only consistent data is being historized.

NTP can be configured via the Commissioning - Services section of the VCM-3 device homepage:

Digital Data Acquisition Unit Darmstadt# - 1

Production Date: 20200922 ‘Serial Number: 20200903826 Fimware Version:1.24.32 B Hardware Revision4 21

Operational Status . . . .

Commissioning - Services
Commissioning - Configuration
Commissioning - Sevices Available Services

Commissioning - OPC UA setup

Commissioning - Oscilloscope Service Group Service Name Direction Address Range Port
Commissioning - Report SsH
oFc
Data - View Descriptor Data
O  ope_server in 0.0.0.000 4840
Data - View Array Data
Registration
Data - Time Waveform Recording
@ registration_server out 10.55.0.106 8091 m
Data - One Shot Trigger
Ping
Firmware Upgrade @® ong in 0.0.0.000 m
User Management NTP
Log Flles @ m out 19216866 123

Application Setup

QO npa in 00.0.0/0 123
Reboot

When NTP has been set up correctly, the Operational Status section of the device homepage will
show the message Time: Synchronized:

Digital Data Acquisition Unit  Darmstadi#1 - 1

Production Date: 20200922 Serial Number: 20200903826 Firmware Version: 1.24.32 B Hardware Revision'4 2.1

Operational Status

Operational Status

Commissioning - Configuration
Commissioning - Services Operational Status

joning - OF
Commissioning - OPC UA sefup Template : Loaded Backend connection : Offline

Commissioning - Oscilloscope
Time : Synchronized
Commissioning - Report

Commissioning - Monitoring Template
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8.3.2.3

8.3.24

Configure VCM-3 to Send Data to SETPOINT® Connector

Use the VCM-3 Editor to configure the VCM-3 device. Within the VCM-3 Editor, navigate to the

Data Collection tab and set the Web API Destination to the IP address of the system where the
SETPOINT® Connector is installed. Make sure Use Secure Connection is set to Yes. Please refer to
VCM-3 Editor Installation Manual (C107762) for more detailed information.

A C D E F G H 1 | K L M N
Data Set |Destination |Port Unit Enable |Scalar Waveform Modbus (Modbus |Use Secure
Number |Number Update |Update Rate (s)|Word Byte Connection
Rate (s) Order Order

Modbus |0.0.0.0/0 502 1|Yes 10 LSB LSB
Web API |192.168.0.1 8181 Yes 600 14400 Yes

U‘l-b-wl\ll-'

3 Change History Channels Tachometers Process Values Descriptors Alarm Setpoints Waveforms Data Collection

NOTE!

I VCM-3 devices publish recorded data via the Web API at regular intervals (cf. Scalar
Update Rate (s) and Waveform Update Rate (s) above). It may thus take several
minutes until a VCM-3 device first establishes a connection with SETPOINT®
Connector.

Add a License File

To successfully forward data to the PI/AF database, you need a license file that contains entries for all
VCM-3 devices to be connected. You have received this license file with your order. The license file is
created based on the VCM-3 device serial numbers. This serial number is located on the device and
can also be viewed on the VCM-3 device homepage. If you want to include additional VCM-3 devices
in the condition monitoring system, please request an updated license from your sales representative,
stating the serial numbers of all devices to be connected to this SETPOINT® Connector instance.

To import a license file click Set License and select the (.lic) file provided by your sales
representative. Confirm by clicking Open.
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8.3.3 Managing BKV Collect Devices

The BKV Collect tab (see Figure 36) shows configuration and status information for each individual
BKYV Collect device. If a configured device has never reported to SETPOINT® Connector, a warning is
shown (cf. second entry in the example below). Use the Refresh button to update the display.

SETPOINT® Connector: Activity Panel for VCM-3 and BKV Collect B
WCM-3 devices | BKV Collect ‘ Latest Activity | Process Information
Loaded configuration has been created at: 17.04.2023 12:54:03
Measuring Point Sensor Serial Number Last Contact via BKV Connect
DemoPlant/East/Compressor/DE 0b0b0b0b 18.04.2023 12:41:36 10.152.107.22
DemoPlant/West/Pump/NDE 0a0a0a0a F1
E Load Configuration Refresh

Figure 37: BKV Collect Tab

NOTE!

I Access to the BKV Beyond platform is required to be able to use BKV Beyond Ignite
and BKV Deploy mentioned below. Please contact your sales representative for further
information on obtaining the corresponding credentials.

NOTE!

I The following steps assume that the basic condition monitoring configuration (including
plants, areas, assets, measuring points and sensors) has already been setup in

BKYV Beyond Ignite, and that a corresponding installation project for BKV Deploy has
already been created. For more information about these topics in general, please refer
to the BKV Connect 1 & 2/ BKV Collect 6 & 6 Ex Quickstart Guide (C108376) and
BKV Wireless Sensor Solution instructions (C108377).

To enable a BKV Collect device to send data to a SETPOINT® Connector you have to:

e During gateway commissioning, use BKV Deploy to configure network settings and to setup
time synchronization on the BKV Connect gateway (see 8.3.3.1)

e During gateway commissioning, use BKV Deploy to setup the BKV Connect gateway for
communication with SETPOINT® Connector (see 8.3.3.2)

e Load a SETPOINT® configuration file exported from BKV Beyond Ignite (see 8.3.3.3)
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8.3.3.1 Setup Network Settings and Time Synchronization on the BKV Connect Gateway

To change network and time synchronization settings of a gateway during commissioning using
BKV Deploy, open the Registration & Configuration screen and follow the instructions to connect
to the gateway in configuration mode. Then use the Launch admin app button (see Figure 38) to
open the corresponding configuration screen.

Registration & Configuration

Sensor Gateway

Configured and would like to register?
Gateway is in configuration mode.

You are connected to gateway wi-fi access
point.

2 More info

Not connected to gateway's access point?

[2 Go to Wi-Fi Settings

Do you want to configure SETPOINT® Connector?

[ Enter IP address

Connected to a gateway access point?

[ Launch admin app

Figure 38: Launch Admin App for Configuration of Time Synchronization Settings

Within the admin app, navigate to the network settings to configure network settings, device time and
time synchronization settings.

It is highly recommended to activate time synchronization via NTP on the BKV Connect gateway.
Please make sure that PI/AF server, the SETPOINT® Connector machine, and the BKV Connect
gateway use synchronized time sources to avoid time differences. In the extreme, the PI/AF server
may discard measurement values that are considered to be too far in the future from its point of view.

NOTE!

I Communication between the BKV Connect gateway and SETPOINT® Connector will
fail if BKV Connect device time is not set correctly. Please set the BKV Connect device
time (either manually or, preferably, via NTP).

BKV Connect gateways that are connected to the public internet are configured such that they use a
publicly available NTP time source by default. Gateways not connected to the public internet and
gateways that shall use a different time source need to be re-configured during the commissioning

process.
o NOTE!
I When using NTP, please make sure your firewall is configured to allow connections
from the BKV Connect gateway to NTP server via port 123.
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8.3.3.2 Setup BKV Connect Gateway for Communication with SETPOINT® Connector

To configure a BKV Connect gateway for SETPOINT® communication during commissioning using
BKV Deploy, open the Registration & Configuration screen and follow the instructions to connect
to the gateway in configuration mode. Then use the Enter IP address button (see Figure 39) to set
the IP address of the computer where SETPOINT® Connector is running.

Registration & Configuration

Sensor Gateway

Configured and would like to register?
Gateway is in configuration mode

You are connected to gateway wi-fi access
point.

[2 More info

Not connected to gateway's access point?

[Z Goto Wi-Fi Settings

Do you want to configure SETPOINT® Connector?

[2 Enter IP address

Connected to a gateway access point?

[Z Launch admin app

Figure 39: Configuration of SETPOINT® Connector IP Address in BKV Deploy

NOTE!

I Please make sure your firewall is configured to allow connections from the
BKV Connect gateway to SETPOINT® Connector via port 8883.

8.3.3.3 Load a SETPOINT® configuration file exported from BKV Beyond Ignite

The configuration defined in BKV Beyond Ignite defines the structure of plants, areas, assets and
measuring points, and thus forms the basis of the integration of BKV Collect sensors into your
condition monitoring solution. SETPOINT® Connector will use this information to create Pl tags and
the initial structure of the AF database. Additionally, this configuration defines the measurement
profiles of the individual sensors. SETPOINT® Connector will forward these sensors configuration
settings to the individual BKV Collect devices once they connect for the first time.

NOTE!

I Using the default sensor configuration, 31 Pl tags will be created for each BKV Collect
sensor. The actual number of Pl tags being consumed depends on the sensor
configuration defined in BKV Beyond Ignite.
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Export the configuration from BKV Beyond Ignite using the SETPOINT CONFIGURATION button
from the plant overview (see Figure 40).

BV DEYOND SITES PROJECTS & s

Ignite - BKV Beyond
« Demo Plant

Site Details /" Edit || SETPOINT CONFIGURATION || CREATE PROJECT

@ Address
Demo City

+ Add monitoring device + Add asset
& Contact People

Figure 40: Exporting a Configuration File for SETPOINT® Connector from BKV Beyond Ignite

This will open a screen where the assets to be included in this exported configuration can be selected
(see Figure 41). Please select all assets whose data shall be collected using the present installation
of SETPOINT® Connector. In most cases, a single of SETPOINT® Connector installation, so all assets
can be selected. Complete the export by clicking EXPORT CONFIGURATION.

BV OEYOND SITES PROJECTS & &

Ignite - BKV Beyond / Demo Plant

¢« Demo Plant

| ﬂ] EXPORT CONFIGURATION |
~ (D) Asset & are selected

Pump (1) -
Compressor 1) .

Figure 41: Selecting Assets to be Exported

The generated configuration file (.json) will automatically be downloaded onto your computer. Use the
Load Configuration button on the BKV Collect tab (see Figure 42) to import the configuration into
SETPOINT® Connector.

SETPOINT® Connector: Activity Panel for VCM-3 and BKV Collect

VCM-3 devices | BKV Collect | Latest Activity | Process Information |

@) Open B
Measuring Point <« « 4 & > ThisPC > Downloads v & | SearchDownloads »
DemoPlant/East/Compressor/DE
DemoPlant/West/Pump/NDE Organize »  New folder EE~ ™ @

Today (1)

| (@) DemoPlant.setpoint.2023-04-20js0n |

File name: | DemoPlant.setpoint.2023-04-20 json "‘ [

Load Configuration | Open | Cancel

Figure 42: Loading a Configuration File into SETPOINT® Connector from the BKV Collect Tab
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After loading the configuration, the BKV Collect tab will list all measuring points and, if defined,
associated BKV Collect sensors (see Figure 43).

SETPOINT® Connector: Activity Panel for VCM-2 and BKV Collect [ = |

VCM-3 devices | BKV Collect | Latest Activity | Process

Loaded configuration has been created at: 17.04.2023 12:54:03

Measuring Paint Sensor Serial Number Last Contact via BKV Connect
DemePlant/East/Compressor/DE 0b0b0BOL A
DemePlant/West/Pump/NDE 0a0a0a0a iy

Load Configuration Refresh

Figure 43: BKV Collect Tab Display after Loading a Configuration File into SETPOINT® Connector

The values displayed in the columns Last Contact and via BKV Connect will update as soon as the
configured BKV Collect sensors establish a connection to SETPOINT® Connector via one of the
BKV Connect gateways configured in the previous sections.

NOTE!

I To update the SETPOINT® Connector configuration after making changes in

BKV Beyond Ignite or via BKV Deploy, repeat the steps discussed above. The new
configuration file will replace the existing configuration thile retaining existing data
stored in AF and PI.

NOTE!

I To perform an in-place replacement of a BKV Collect sensor (reusing the existing Pl
tags, and thus retaining historical data), use BKV Deploy to register the new sensor at
the corresponding measuring point (replacing the registration of the old sensor). After
synchronizing this information with the BKV Beyond platform, re-export the
corresponding SETPOINT® configuration file and load it into SETPOINT® Connector
following the steps described above.
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8.4 Deleting a Data Connection
Follow these steps to delete a data source.
SETPOINT® Connector Setup ESETPOINT - o
OO & © . o .
Add  Edit | Delete]  Check | Help Click the rack to highlight it. Then click the Delete
Edit Cor::;: - button.
Action ‘ Status IP Address Rack Time Pl Server
Manage individual devices
oﬂccord
8.5 Editing Data Connection Settings
Follow these steps to change rack information.
SETPOINT® Connector Setup FSETPOINT - o
g 2 Qm E 9“, Click the rack to highlight it. Then click the Edit
Connections button_
Edit Tools
Action ‘ Status IP Address Rack Time Pl Server
Manage individual devices
O Record
The Edit Rack Settings dialog will open as shown in Figure 31 and Figure 32.
8.6 Checking Data Connections

To check security and network settings for XC, PI/AF, and rack connections, please use the Check
Connections button from the Home tab of SETPOINT® Connector.

Add  Edit Delete Check

Help

SSETPOINT

SETPOINT® Connector Setup

- m]
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Connections|
Edit Tools
Action ‘ Status IP Address Rack Time Pl Server
Manage individual devices
D Record
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Test Setpoint-Pl Adapter Netwerk Connections

a_ X
\ Failed Connections

v o CMS-XC ] ] ]
\ If the connection fails, click the expander to

¥ Zervics see the failure details.

A X AF [PEACEOFRI]

¥ validation Exception: The server has rejected the dient credentials.

Close Cancel

The number of entries in the dialog window depends on the number of rack connections and the
number database targets that are selected for data collection (CMX-XC and/or PI/AF). In the above
example, no racks where configured, the CMS-XC connection was valid, the Service started and was
running correctly but the client login credentials for the AF server were invalid. If the AF database
does not exist, the check will verify that the user has permission to create the database.

In the following example all connections and parameters are valid:

Test Setpoint-Pl Adapter Network Connections

~ v

All Connections Passed

{4 CMSNE

~" XC directory exists: CiUsers\mnelson’Documents)SetpointiCustomer met files\XCTest
+" ¥C sharing activated
~" ¥ remeote user group found: Setpoint Remots Users
~" ¥ remeote user group has 1 zuthenticated members
A o Service
~' Service [Setpoint - Pl Adapter] running as DARMSTADT\MMNelson
A/ AF [SESAME]
~" AF Server [SESAME]: Found
~" AF Server [SESAME]: Connacted [SESAMEmnelson (Administrators | World))
+/ AF Database [Fox]: Created
~  AF Database [Foxl: Permissions validsted

. NOTE!
I When using VCM-3 and/or BKV Collect devices, Check Connections validates the

internal communication with auxiliary services running to the same machine as
SETPOINT® Connector. An error message refering to Network access available within
the VCM-3 and BKV Collect [127.0.0.1] group thus indicates a problem with respect to
the Mosquitto Broker service instead of a network problem. In this case, (re)start the
Mosquitto Broker service from the Windows Services control pane, and re-run Check
Connections. Please contact your Briel & Kjeer Vibro service representative if the
problem persists.

© Briel & Kjeer Vibro ¢ S1176125.002 / V15 Page 81 of 278

UNRESTRICTED DOCUMENT



@ Briiel & Kjaer Vibro
A member of the NSK Group

8.7 Viewing Connection Status

The main SETPOINT® Connector Setup screen shows the configured data connection and their
connection statuses as shown in Figure 44. The rack name that shows is set in the rack

configuration.

Setpoint - Pl Adapter Setup 55 ETPD' NT

Add  Edit Delete Check
Conhections

Edit Tools

Action ‘ Status ‘ Fack IP Address | Pl Server | CMs-XC Database |

JOs(op @ Dernonet (5.1.1800) OA{ 102.168, 0.103 DEMONET_PI CMS
SETPOINT® Connector Setup shows the data

connection names and the connection status to PI-
AF and CMS-XC (if configured)

The Status indicates the connection state
according to Table 13.

Figure 44: Main screen of SETPOINT® Connector Setup

Table 13: SETPOINT® Connector Status

Status Description
The service is starting up or checking data connection
'ti Configuring configuration changes. If the configuration has changed, the

service builds the Pl AF hierarchy from the device configuration,
allocating tags, and loading the hierarchy into the PI/AF server.

. The service is running and collecting data from the listed
Collecting data connection.

No Status shown. The service is stopped and is not collecting data from the listed
device connection. The Action button will change to the record
button.
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Setpoint - Pl Adapter Setup iEETPDINT

Add  Edit Delete Check
Connections

Edit Taals

Action | Status | Rack IF Address | FiServer | CMS=XC Database
JOStop & Demanet] (5.1.10007 & aF GxC 192.168. 0.103 DEMOMET_FI CMs

Last Changed: 12/5/2017 3:01:03 PM State: Configured

Hover the cursor over the status to see more information.

Figure 45: Connection Information

8.8 Starting and Stopping Data Collection

Setpoint - Pl Adapter Setup EEETPD'NT

Add  Edit Delete Check
Connections
Edit Tools

Acrion | Status Rack IP Address | Pl Server CME-XC Darabase
JOStnp (@ Dermonet] (5.1 1000) &ar Qe 192,168, 0.10% DEMOMET_PI CMS

\ Last Changed: 12/5/2017 3:01:03 PM State: Configured

Click the recording button to toggle between Stopped and Recording.

Figure 46: Starting and Stopping Data Collection

Table 14: SETPOINT® Connector Actions

Status Description

The connection is not collecting data. Click the record button to
'} Fecard start data collection.

The service is running and collecting data from the listed input data
D Sto ] source. Click the button to stop data collection.
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8.9 Configure Pl Database

The SETPOINT® CMS system can create very large amounts of data depending on how often the
machine conditions change. You can configure the Pl database to use: A) a fixed number of archive
files and overwrite, or B) to create new archive files until the storage space fills and then stop. For
more information on these, refer to the AVEVA™ Pl database manuals and tutorial videos. This
section gives a brief overview of the storage modes and how they impact SETPOINT® CMS data
collection.

8.9.1 Automatic archive creation

Automatic archive creation is the default with newer versions of the AVEVA™ PI database. As archive
files fill, the Pl system will continue to create new archives of the same size as the primary archive
until the disk is full. Default operation is to stop data collection when all storage space is used. If the
tuning parameter Archive_AutoArchiveFileRoot shows a path, the system is in automatic archive
creation mode. If this parameter is blank, the system is in archive shift mode (see Section 8.9.2).

You can set the Pl System to overwrite data (Auto Shift) when the storage space is full by setting the
tuning parameter Archive_OverwriteDataOnAutoShiftFailure to 1 as shown in Figure 47.

2 P1 System Management Tools (Administrator) == x|
Fle  View Tools Help
Sooliechons Pl Denyees DFIBE @ |
= P
: - |Genersl Archive | Backup | Base | Net Manager | Snapshot | Update Manager | Securty |
Seqan Server | Collective | Name | Value | Defautt Min | Max | N
CHERRYPI CHERRYPI Archive_LowDiskSpaceMB 256 0 2097152
CHERRYPI Archive_DisableArchivingOniOEror 1 [)] 1
CHERRYPI Archive_DisableArchivingOniOErorRange 3 0 2147483647
CHERRYPI Archive_BulkQuery ThreadNumber 16 2 »
CHERRYPI Archive_AbandenedBulkQuery Tmeout 600 0 3600
CHERRYPI Archive_MaxPrivateBytesPercentOf Total 40 )] 100
System Tools CHERRYPI Archive_MaxWWrteCachePercentArcCache 50 ] 30
fsearct O CHERRYPI Archive_OngoingBulkQueresLowerLimit 16 4 2
Alams CHERRYPI Archive_OngoingBulkQueresLipperLimit 128 2 256
Batch CHERRYPI Archive_ProactiveBuikPayloadSizePct 50 1 100
B Data CHERRYPI Archive_MaxQueryExecutionSec [)] )] 3600
Archive Edtor CHERRYPI Archive_PointLockLogging 5000 1 900,000
Curmert Values CHERRYPI Archive_FlushThreadCount 4 1 128
Stale and Bad Points CHERRYPI Archive_DataCosrcionPolicy [)] [ 3
Intertaces CHERRYPI Archive_LogArchivePercentFul 10 ] 50
E1IT Pairts CHERRYPI Plarchss_ThreadCourt 8 1 255
T Organizer CHERRYPI Archive_AutoArchiveFileRoot D:\Pl\are\CHERRYPI [} [} [}
Ferformance Courters CHERRYPI Archive_CacheRecordPoal & Point Count 10, 2,500,000
Ping CHERRYPI Archive_MaxAnnctations 65,535 128 134217728
ig;":mme CHERRYPI Archive_MaxWrteCache PerPoirt 256 8 256
g CHERRYPI Archive_MinMem/Avail 96 [} 1.024
s CHERRYPI Archive_MinPercertMemAvail 10 [} 50
S CHERRYPI Archive_SecondsBetweenFlush 300 1 86.400
licersing CHERRYPI Archive_ShiftFreeTime 1,800 1 86.400
MDE to AF Synchronization CHERRYPI Archive_ShiftRatio 50 16 2048
Message Logs CHERRYPI ArcMaxCallect 1500000 150000 2147483647
Module Database CHERRYPI MarkcArchiveGaps 1 [} 1
Network Manager Statistics CHERRYPI Plarchss_QueuedMessage Timeout 00 10 3600
Pl Services CHERRYPI Archive_AutoArchiveFieExt arc [} [}
Pl Version 1 [} 2
Reason Tree CHERRYPI Archive_OvenwrteDaiaOn/uto ShitFailure 1 Q [} 1 =
Snapshot and Archive Statistics
s Maximum wail time for archive read queries
Update Manager Value units are in msec. Parameter takes effect at startup only.
Bl Points
Digtal States
Perfomance Equations
Point Buider
Point Classes
Foint Source Table
Totalizers
] Securty
Database Securty
Firewall
Identties, Users, & Groups
Mappings & Trusts

‘Securty Settings

Session Record

11/20/2013 8:12.50 AM {CHERRYF \Administrator) FI-AM:>» Archive D\P \arc\CHERRYF|_2013-11-20_08-10-43.arc on server CHERRYP! successfully unregsiered with the Fl Archives SMT Plug-n on &
CHERRYP! by user CHERRYF I\ Administrator (UnregisterArchive)

CHERRYPI\Administrator || piadmin || ‘

Figure 47: PI Database Tuning Parameters
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NOTE!

I No machine data is saved when all archives are filled and the overwrite parameter is
off. To avoid missing critical machine data, set the system to overwrite or periodically
monitor the available storage space.

NOTE!

I The database can overwrite important machine reference data unless configured
otherwise. Monitor storage space to prevent database wrapping or mark reference
archives to prevent overwriting.

8.9.2 Archive shift

In archive shift mode you set up a fixed number of archive files to fill the allocated storage space. For
example, if you allocated 10 GB for Pl system data, create 100 archives of 100 MB each. After filling
all the available archives, the Pl System will overwrite the oldest archives.

NOTE!

I The database can overwrite important machine reference data unless configured
otherwise. Monitor storage space to prevent database wrapping or mark reference
archives to prevent overwriting.
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9 Spectral Bands and Statistical Calculations for
Hydroelectric Generators

Spectral Bands and Statistical Calculations for Hydroelectric Generators are two sets of additional

measurements that can be computed by the SETPOINT® Connector.

A dedicated service calculates the corresponding measurement values from dynamic waveform data
in the SETPOINT® Connector process. You can enable this feature by by checking File -> Pl System
Settings -> Enable spectral bands and statistical calculations for hydro generators.

SETPOINT® Connector Setup iSETPE" NT

© |
@ cMms-xc Pl SySTem SeJ[J[IﬂgS

{. Pl System

Data collection options
Close
Collect data

I Enable spectral bands and statistical calculations for hydro generators OI

Options Pl Server | Pl server |
About AF Server | AF Server |
AF Database | AF Database | | Browse |

NOTE!

Spectral Bands and Statistical Calculations for Hydroelectric Generators are only
available for AF databases. Other storage options like SD, HD and XC are not
supported. SETPOINT® Connector requires Pl AF Client (version 2.10.5 or higher) to
be installed. Spectral Band measurements and Statistical Calculations can be exported
to a CMS file.

NOTE!

Spectral Bands and Statistical Calculations for Hydroelectric Generators require
additional PI Tags to store measurement data. Please make sure SETPOINT®
Connector has sufficient permissions, and that the corresponding license covers the
creation of additional Pl Tags. In case of problems, please refer to the Troubleshooting
section.

Note that it is possible to enable this feature without configuring racks for data recording. In this
dedicated mode, a SETPOINT® Connector can perform calculations on data recorded by one or
multiple SETPOINT® Connector instances running on different servers.
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9.1 Spectral Bands

A Spectral Band measures signal energy on a frequency range of interest. It may be trended like
other scalar firmware measurements such as Direct, Bandpass, 1X, 2X and nX. Every recorded
waveform, starting from the time of Spectral Band creation, is the basis of a new measurement value.
A Spectral Band measurement has the timestamp of the last sample of the waveform.

To use Spectral Bands, follow these steps

e Enable Spectral Bands calculations in SETPOINT® Connector (see above)
e Add Spectral Band measurement(s) using Spectrum Plot in SETPOINT® CMS

9.1.1 Add a Spectral Band

Use the Spectrum plot to add new Spectral Band measurements for the selected assets.

e Right-Click to open the context menu and choose 'Add Spectral Band'.

1440 RPM  21/08/2019 10:12:25.96
Acceleration 3 B0 Hz { 800 lines Hanning )
@ Asynchronous 20,6 m/s* RMS
L
20
Copy
15 +«* Pin Plot
0,3 Lock Time
H
; :: Pop QOut Plot
2
10 + Single
Harmonic
Sideband
5 Difference
Add Spectral Band
-I:- Settings
U] T T T .
o 12 24 36 48 (1] 72 B4 96 108 120
Hz
© Bruel & Kjeer Vibro ¢ S1176125.002 / V15 Page 87 of 278

UNRESTRICTED DOCUMENT



Briiel & Kjaer Vibro

A member of the NSK Group

e Specify its name and frequency range and confirm with Apply.

T440RPM  21/08/2019 10:12:25.96

Bandpass

Asynchronous

Hz

Hz

Acceleration 3 60 Hz { 80O lines Hanning )
@ Asynchronous 20,6 m/s* RMS
20
Add Spectral Band
Attributes
15
Mame
2 Bandpass Waveform
3
kS Low Frequency
E
10 High Frequency
Is Integrated
Subunit
H
: |
] 12 24 36 48

108 1z0

To activate a Spectral Band, select the desired asset in the Navigation. The created Spectral Band

will then appear in the Attributes pane.

e Click (activate) Spectral Band.

4402 RPM 18.05.2022 13:41:31.20
Shaft DEX 1x { 800 lines Hanning )
@ Synchronous I Coastdown 2,05 mil pp

mil pp

0.5
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Attributes

Bandpass (0.5 X-15X)

Channel Number

Description
Direction L M
Direction Of Rotation Clockwise M

[] Orientation

(=1

[] Scale Factor 202 mil
SESY ]

Transducer
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Now the Spectral Band is generated for all future measurements and can be viewed in the Timeline
and Trend Plot.

4420.0 REM 6.9 mil pp H 01.09.2022 11:28:31.28
11:26 11:27 i PT_Rotorkit 2644,7 REM
® Speed 2644,7 REM
0,15 mil RMS Shaft DEY 2644.7 REM
@ Dirsct 2.32 mil pp

@ Bandpass (2,97 X - 3.16 X) 0.02 mil RMS

0.1 mil RMS

0,05 mil RMS

1740.0 RPM 0.5 mil pp
01.09.2022 11:25:31 01.09.2022 11:28:46

NOTE!

I To store the computed measurement values, this feature requires one additional

Pl tag per Spectral Band. These PI tags will be created automatically by SETPOINT®
Connector. Please make sure you have sufficient Pl tags available before adding a
Spectral Band measurement.

. NOTE!
I A Spectral Band measurement on a full spectrum is not supported.
o NOTE!
I Notice that only RMS subunits are supported.
© Briiel & Kjeer Vibro e S1176125.002 / V15 Page 89 of 278

UNRESTRICTED DOCUMENT



@ Briiel & Kjaer Vibro
A member of the NSK Group

9.1.2 Edit a Spectral Band

Use PI System Explorer to make necessary changes. Stop SETPOINT® Connector service while
making changes to AF.

NOTE!

I When frequency range of a Spectral Band is changed its existing values are not
invalidated and they are not recalculated using the new frequency range!

&) \\KYBELE\smallRack - P| System Explorer — O et

File  Search View Go Tools Help
@Database P Query Date - (U @ ) Back () |H, CheckIn %3} « [#] Refresh

Elernents Acceleration 3
5 Elements General Child Elements  Attributes  ports  Analyses  Motification F‘.EIZ‘
S @ BRY Group by: [] Category Template
[ airgap .
- simulateds |"‘__’°r'ﬁs'r P |
() speed |.a’ H l|§|§| Mame A| Value @
= (3 Vibby
-5 Acceleration 3 () Template: Setpoint.Element. Template
- (G 1% Amplitude ) .
- 1 . d
. G 1XPhase (f Template: Setpoint.Element. Template.Point
- [ 2X Amplitude = Template: <Mone:>
- [ 2% Phase
- @ Asynchronous ||| B | | &7 Bandpass A 0,00089116 m/s2
- () Bias el =] Bandpass Waveform Asynchronous
- (G Direct
- (G Synchronous e =1 Frequency Unit Hz
[ (G Acceleration 4 o
[+ {1 Radial Vibration 1 | =1 High Frequency
(- (1 Radial vibration 2 ] P =] Is Integrated False
[ (G Radial Vibration 3 c
- (J Setpoint Racks T 4 =] Low Frequency 50
(L, Element Searches e &1 Subunit AMS
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9.1.3 Remove a Spectral Band

To stop computing Spectral Band measurement values use Pl System Explorer to remove the
Spectral Band attribute. Stop SETPOINT® Connector service while making changes to AF.

£ \\KYBELE\smallRack - P| System Explorer - O x
File  Search View Go Tools Help
@ Database [ QueryDate ~ O @ (D Back () |H, Checkin ¥} « [2]Refresh | [ New Element -

Elements MAcceleration 3
5 Elements General ChidElements Attrbutes ports  Analyses  Notification Rules  Version
E- G BKY Group by: [ Category Template
- [ airgap |H“.ﬁer j_
£ simlateds 1 MNew Child Attribute =
o ( speed |71 1| /4|8 name :
& Vibby | | | | |£| Mew Attribute a
B4 Acceleration 3 [ Template: Setpoint.Element. Template lﬂ Mew Analysis
& 1 Amplitude . ]
& 1¢Phase (% Template: Setpoint. Element. Template. Add Attribute to Template...
@ 2 Amplitude B Template: <Mone &, Categorize

[ 2¥Phase =

g gi'asct ------- rd (=] Bandpass Waveform Forecasts...
ire . | |
& Synchronous ||| P =1 Frequency Unit Location of Element...
[ () Acceleration 4 o Health of Element... |
- (§ Radial vibration 1 ||| s E] High Frequency . . —
B (J Radial Vibration 2 ||| .. » ] Is Integrated Time Series Data... J
- [ Radial Vibration 3 . Trend B
crBadks ||l e & =] Low Freguen
[t [ Setpoint Racks auency E Add to Trend -
(£}, ElementSearches ||| i ] 2 E] Subunit
= subuni Change Display UOM 1
‘ ‘ &F sb10to70 Hide Excluded Attributes
@ Refresh
L= G copy
j= Event Frames Copy Cell
[ Library Copy Path
zm Unit of Measure (&, Paste
A4 Contacts | > Delete... —
Bandpass A “f  Properties S

Use PI System Management Tool to remove the corresponding Pl tag and associated data set if
necessary.

© Briel & Kjeer Vibro ¢ S1176125.002 / V15 Page 91 of 278

UNRESTRICTED DOCUMENT



@ Briiel & Kjaer Vibro
A member of the NSK Group

9.1.4 Trending Spectral Bands

Spectral Bands are represented as Attributes that can be presented on the Trend plot in
SETPOINT® CMS. Note that spectral bands are not visualized on Spectrum plots.

Attributes X

| ¥l Bandpass (0.5 X - 1.5 %)
Channel Number 3 |

Channel Type |?a:ial Vibration |

Description | |

Direction L -

Direction Of Rotation Clockwise -

Name [Shaft DE X |
["] Qrientation o

[7] Scale Factor 202 mil

Slot Number 12 |

|
[] Speed |IZ- |rpm
Transducer [B&K ds82x.ds10xx |
[] Zero Position |':' |V
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9.2

Statistical Calculations for Hydroelectric Generators

Large Hydroelectric Generators typically are typically equipped with four or more Air Gap sensors to
monitor the rotor and the stator for common failure conditions. In particular, Rotor Profile waveforms
collected by a VC-8000 rack for individual Air Gap channels contain detailed information about the
condition of individual rotor poles and stator sections. These can be used for root cause analysis, for
example using the Unrolled Rotor Profile Plot, the Unrolled Stator Profile Plot, and the Circular Rotor
Profile Plot.

On the other hand, statistical data computed from this detailed information is highly useful for
detecting changes in the machine behavior without requiring manual analysis of the individual
channel data sets. SETPOINT® Connector can thus compute three statistical measurements across
the Rotor Profile waveforms of all Air Gap channels associated with a particular Hydroelectric
Generators:

e Air Gap Minimum: The minimum air gap value measured across all poles and channels
e Air Gap Maximum: The maximum air gap value measured across all poles and channels
e Air Gap Average: The averege of all air gap values measured across all poles and channels

These three measurements can then be monitored for changes, thus yielding a simple early
warnining indicator for subtle deformations of rotor and/or stator.

To use Statistical Calculations for Hydroelectric Generators, follow these steps:

e Configure the Hydroelectric Generator in the VC-8000, see section 9.2.1
e Enable Spectral Bands calculations in SETPOINT® Connector, see beginning of chapter 9
e Access the statistical data, see section 9.2.2

NOTE!

I Statistical Calculations for Hydroelectric Generators are only supported for VC-8000
racks.

NOTE!

I For storing calculation results and status information for the three abovementioned
measurements, 6 additional Pl Tags are required per Hydroelectric Generator.
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9.2.1 Hydroelectric Generator Setup
o NOTE!
I This section only covers the aspects of the VC-8000 configuration that are relevant for
Statistical Calculations for Hydroelectric Generators. Please refer to the VC-8000
Operation and Maintenance Manual S1079330 for additional information on setting up
your device monitoring of this type of machine.
Statistical Calculations for Hydroelectric Generators are based on all Rotor Profile waveforms from
all Air Gap channels associated with a particular Hydro Generator within the rack configuration.In
the example below, four Air Gap channels have been associated with a Hydro Generator with the
user-defined name ,Demo Hydro Generator”. Note that this Hydro Generator name will be used
when initially placing the additional measurements in the AF hierarchy (cf. following section 9.2.2).
Modules INECE Measurements  Asset Display Order  Relays  Analog Output
Air Gap (<)
Hydro Generators 3
. Name * Poles | Leading F‘o\e‘ Pole Count Direction| L%
Wloerotvooceneratofoo [ icreosng ||
Sensor Gap | Sensor Gap Volts | Sensor Offset Distance | Scale Factor (mVi/Unit) [ Unit [ Max OK | Min OK | Upper Trigger Level | Lowe]
Demo Hydro Generator|0.00 mil 10.2 mil [18.00V |1.90V |10.50V 10.00
Demo Hydro Generator§0.00 mil 10.2 mil  |18.00V |L.S0V [10.50V 10.00
Demo Hydro Generator§0.00 mil 0.00V 0.00 mil 10.2 mil |18.00V |LS0V [10.50V 10.00)
Demo Hydro Generator0.00 mil 10.00 V 0.00 mil 10.2 mil (18.00V (L90V |[10.50V 10.00:
>
Here, the three statistical measurements will thus be calculated across 240 per pole values (60 pole
values as recorded in Rotor Profile waveforms four individual channels). Note that this requires
synchronized waveform collection, which is why the Group Channels option must be selected for all
relevant channels:
Modules (NZEM Measurements  Asset Display Order  Relays  Analog Output
C Channel & | Channel Type * | Transducer & | Name * Low Trigger (RPM) | High Trigger (RPM) | Adaptive I-Factor Group Channels
L] 1 AIr Gap BRKEQ 2431-A  |Air Gap0
4 2 Air Gap BR&KEQ 2431-A  |Air Gap 30
4 3 Air Gap B&K EQ 2431-A Air Gap 180
4 4 Phase Trigger |-24 V Probe Driver | Phase Trigger 4.4
5 1 Air Gap B&KEQ 2431-A  |Air Gap 270
15 2 Radial vibration | B&K ds82x.ds10xx | Radial Vibration 5.2
[1]s 3 Radial Vibration | B&K ds22x.ds10xx | Radial Vibration 5.3
s 4 Radial Vibration [ B&K ds82x.ds10xx | Radial Vibration 5.4
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9.2.2 Storage und Usage of the Statistical Data

After configuring the VC-8000 rack and enabling the statistical calculations, SETPOINT® Connector
will create

6 Pl Tags to hold the computed measurement data as well as status information
An additional Hydro Generator node in the AF hierarchy, as a sibling of the associated Air
Gap channels

e Three additional Measurement nodes (Air Gap Minimum, Air Gap Maximum, and Air Gap
Average) as children of the Hydro Generator node

The initial name of the newly created Hydro Generator node will be based on the name defined in
the rack configuration (cf. previous section). For example, if the name ,Demo Hydro Generator” has
been assigned in the VC-8000 configuration, then the Hydro Generator node will be created with the
name “Demo Hydro Generator Statistics”:

= &y Elements

= 5 Demo Machine

S [ Air Gap

i [ Air Gap 0

- (3 Air Gap 180

- (3 Air Gap 270

- [ Air Gap 90

SN B Demo Hydro Generator Statistics
(G Air Gap Average
b @@ Air Gap Maximum
e (G Air Gap Minimurm
- (J Speed

(- (1 Setpoint Racks

Note that users are free to rename the Hydro Generator node and/or move it to another location in
the AF hierarchy.

From within SETPOINT® CMS, the statistical measurements can easily be trended by selecting the
corresponding entry in the Point Navigation.

Point Navigation [+] [=] X

4 [H] B CMS-PIl (DAVMO54'Hydro Demo)
4 [H] @ Demo Machine

4 [H] B» Air Gap
b [] @ Air Gap 0
v [ @ Air Gap 180
b [ @ Air Gap 270
b [ @ Air Gap 90
I ® Demo Hydro Generator Statistics

b [ ] i@ Speed
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9.3 Troubleshooting

Please make sure correct permissions are assigned when using Spectral Bands and/or Statistical
Calculations for Hydroelectric Generators. Full rights must be granted so that the corresponding user
can create new Pl Tags for storing measurement values.

& New Database X Delete Database [*f Database Properties (g} Edit Security Secuity Configuration o x |
m Permissans  Effectve Access
Itens to Configure:
Asset server: |w VH ) J| Connt | Gireem Sep—
@ e, wrdan
Databases: Elg - Contacts v, g, ;.:
I S&nﬁx B Templates . rdwd 4, 4.
Fiter DEsK] ‘Security [dentbes sdd,d, v
’J_ Eﬂﬁf - Security Mappngs rdwdd, wid |
e Database Properties -] X  E— S ol
{ 1
General |cqm13 | ‘ Permssions for Admnciratoes: |
Alow  Deny
Name: | I ‘ 2 O
| B/ 0O
Desaription: | I 0
%
S | I | :mwgmmn - m:ﬂ; g
| =
Default Data Server: |<Inharitﬁ'um PI AF Server > v| i Read/iite Data g g
Extended Properties (2) Security | Subscribe Other [m]
@ ! - @ 0O
Exequte = [m]
Annotate = [m}
Child Permissions
el 3 O Do not modfy chid permissions.
cbicalall Lo (@) Update chid permissions for modified identites
Ttems to Configure: e e e
[ 1tem Security String Ce o | s

Spectrum plot context menu has an option 'Add Spectral Band’, but it is disabled

NOTE!

I “Spectral Band data collection must be enabled to configure and trend in CMS” in
Section 9.1.4

SETPOINT® Connector Setup -> File -> Pl System has no checkbox 'Enable Spectral
Bands'

NOTE!

I PI AF Client 2.10.5 or higher on the system running SETPOINT® Connector in
Section Error! Reference source not found.

Spectral Bands are enabled but Spectrum plots still has a disabled option ‘Add
Spectral Band'

o Establish a new connection with the AF database so the change can be detected.
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Spectrum plot says the minimum bandwidth is 7.5 Hz, but | need a Spectral Band with
4 Hz bandwidth

1440 RPM  23/08/2019 14:08:41.85

Acceleration 3 60 Hz ( 800 lines Hanning )
@ Asynchronous 17.19 m/s? RMS
20
| | | )
Add Spectral Band - 0 x
15+ -
Attributes
Name Bandpass
. Bandpass Waveform Asynchronous
=
; 104 Low Frequency 58,00 1 Hz Bl
E High Frequency 62,00 I Hz
Is Integrated Bandwidth must be larger than the minimum 7,5 Hz (3 * Sample Rate / Number of Samples) |
Subunit RMS - ' ' ' '
e Bl
Apply Cancel
o T T T T [ \ T T T T 1
1] 12 4 1 48 (1] Tz 24 13 108 120
Hz
The ratio of sample rate and number of samples determines minimum bandwidth
of a Spectral Band:
minimum bandwidth = 3 * sample rate / number of samples
Assuming an acceleration channel with default waveform parameters we get
minimum bandwidth = 3 * 5120/ 2048 = 7.5 Hz
Use VC-8000 Rack Setup to change either of these waveform parameters in order to a get
the desired minimum bandwidth (e. g decrease the sample rate)
minimum bandwidth = 3 * 2560/ 2048 = 3.75 Hz
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10 CMS Display Software Features

This section provides an overview of the CMS Display software layout and functions.

Quick Access Toolbar Ribbon Tabs Active Ribbon

™ SETPOINT

Plot Area

T
[, =
au
s
e
?— | wm w 2 s l s e

Guwe 16122017, 0101 4581 30 _Page Tof1_& 16.12.2017,010241 63 ©) ) O P £ 15122017, 00033404
o /’ Time Readout and ;, 71

Page navigation Cursor Control Playback Control
Quick Access Toolbar
The Quick Access Toolbar at the top of the screen provides direct access to commonly used
functions.

Plots Auto Scale Filter Overlay
Manual Scale Compensate Number of Plots Shown
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You can customize the Quick Access Toolbar using the drop arrow on the right:

n m Click the down arrow to

Customize Quick Access Toolbar = customize the Quick
Access Toolbar

"!'E-.ear-:h...

Open File
I'w {0 Historical | | = One Plot Save As
I'd (D Playback | == Two Plots Create Document
I'h Live s2FourPlots  Eyport CSV Data

Plot Page Add Bookmark

Here, you can hide or show buttons, or move the Quick Access Toolbar to below the ribbon.

Timebase Transient Spectrum Advanced ‘!‘ Search...
T' PDil”‘ Order — @ e‘ @\ ® 1w () Historical | | = One Plot
- Asszet Display Order -~ @ 1d o Plavback == Two Plots
Start | Point Data Timeline Go Zoom Zoom o —
Here List  Table To In ouw @1h Live == Four Plots
Point List & Data Table Time Mavigation Plot Pages|

LEOWVWAKXR® s A M S Y d W=k

Ribbon Tabs
Using default settings, SETPOINT CMS has seven main tabs:

Timebase Transient Spectrum Advanced "' Search...

File Tab
Home Tab
Trend Tab
Timebase Tab
Transient Tab

Spectrum Tab
Advanced Tab

Use the links above to find information on each tab function.

The Home Tab provides access to the features commonly used at each step of the data analysis
process, whereas the Advanced Tab contains less commonly used features.

The remaining tabs are centered around plot groups and their corresponding options. Optionally,
three more such tabs can be activated using Start Here:

e Recip Tab
e Hydro Tab

e Compressor Map Tab
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Active Ribbon

You can hide or show the ribbon to increase the plot area. The default is to show the ribbon. To hide
the ribbon, click the icon at the right side of the display.

NE@EeEmsREs v OEDHE = ESETPOINT - o

SETPOINT® CMS 2023 R2
Timebase Transient Spectrum Advanced

Point Order @ 1w O Historical [= One Plot . & Auto Scale o
BB (v |l © & & EH ™. % & &

Point Data Timeline Go  zoom zoom @19 O Playback  xTwoPlots (ool o Change  Create Manage  Compensate Overlay = Help
Here  List Table To i ouww OTh Flie i FourPlots page  Scale S Reset Scales  Reference References

+

Point List & Data Table Time Navigation Plot Pages Plot Scaling Manage Reference Data | Apply Reference Data

When the ribbon is hidden, the icon changes to a down arrow. Click the arrow to show the ribbon.

FSETPOINT

SETPOINT® CMS 2023 R2

You can also show or hide the ribbons by double-clicking on the tab name.

Plot Area

Plots for analyzing the data are placed in the plot area. After configuring your data, you can increase
the plot area for analysis.

Panes

Panes provide access to detailed information and are opened and closed as you perform certain
operations. You can show or hide panes to increase the plot area.

Navigation Pane
Pages Pane

Scales Pane
Reference Data Pane
Attributes Pane
Events Pane

Time Readout and Cursor Control

The time readout information and cursor controls are shown at the bottom of the screen. Using these
controls, you can move to the current time or synchronize cursors.

Playback Control

Use the playback controls to replay recorded data or to view live data (a bit like a recorder, with an
accelerated function).
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10.1 The File Tab

Navigate to the data you need to analyze using the File tab.

©

S Open Database

B Open File

Bookmarks @ Add Darabase

Save As
Borm @ rotorkit

Close

Options

About

From the File tab, you can

Connect to a Pl Server database

Set a default database
Open a saved .cms file
Open a bookmarked dataset
Save a .cms file

Bookmarks

Export plots and reports

Set default units

Change the screen colors
View the software revision

Go to Home Tab

© Briel & Kjeer Vibro ¢ S1176125.002 / V15
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Add
Database

o
Add Setpoint
Rack

Add
CM5-XC

Add AF Database

Add and Open AF Database to view live and historical data.

Add Setpoint Rack

Add and open a Setpoint Rack with CM5-HD to view live and historical data.

Add CMS-XC

Add and open CMS-XC database to view live and historical data.

Page 101 of 278

UNRESTRICTED DOCUMENT



@ Briiel & Kjaer Vibro
A member of the NSK Group

10.1.1 Open a Data Source

Connect to a database using the Open Database button on the File Tab. You can connect to Pl AF
databases, CMS-XC computers, or directly to racks with internal storage (CMS-HD).

10.1.1.1 Connecting to a Recent Pl AF Database, CMS-XC Computer or Rack

If you have connected to the server before, the server will appear in the list of recent items. Clicking
on the server name and asset name will connect SETPOINT® CMS to that server and asset.

Setpoint CMS | DEMONET_PI\ DemaNet DB

©

S Open Database

Open File
faskmarks (@ DemoNet DB >< %
Save As
Remove Set Default
Database Database
Bmm @ Import test 1
Close Assets Test Runs
% PEACEOFPI

Options

@. Add Database

About

NOTE!

I If the CMS-XC computer or Rack was configured with a password, you will be
prompted to enter your password.
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10.1.1.2 Removing a Database

To remove a database, click on the database name and then click the Remove Database button.

©

Open Database

Open File

Bookmarks

Save As

Export

Close

Options

About

Open De

7@, DemoNet DB

@ importtest
O PEACEOFPI

@. Add Database

Ser.oint CMS {\ DEMONET_PI} DemoNet DB

Remove
Database

Set Default
Database

Assets

Demenet]

NOTE!

If you delete the currently open database and do not open another database before
closing CMS, the next time you open CMS, CMS will restore the deleted database.
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10.1.1.3 Connecting to a New Pl AF Database

If you are connecting to a new server, select Add Database then click the Add AF Database button.

©

Setpoint CMS | DEMONET_PI\ DemoNet DB

Open Database Open Database
Open File
Bookmarks @ DemoNet DB
Save As <
oo @ Import test 1
Close | &
@ PEACEOFPI A
Setpoint
Options
|
About ot
Add
CMS-X¥C

Add AF Database

d and Open AF Database to view live and historical data.

Add Setpoint Rack

Add and open a Setpoint Rack with CMS-HD to view live and historical data.

Add CMS-XC

Add and open CMS-XC database to view live and historical data.

The Select Database window will open:

Select Database

a Mew Database M Delete Database f Database Properties (5} Edit Security

Click the arrow to get a

drop list of the available
Pl AF Servers.
Click the Connect button

to establish the

AF Database created with Setpoi...

aDemonet Statu: AF Database created with Setpoi...

Asset server: |@ DEMONET_PI

Databases:
Filter
Mame | Description | Last Modified |
aCompressor AF Database created with Setpoi...  10/23/2017 3:07:15FPM

10/23/2017 3:07:15PM
10/11/2017 9:29:07 AM

connection with the Pl AF
Server. Note: If you are
already connected to that
server, the Connect
button will be disabled.
Select your machine
database from the list of
databases shown.

4. Click OK.

oK Close
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10.1.1.4 Connecting to a Rack

If you are connecting directly to a rack with CMS-HD capability, select Add Database and then click
the Add Setpoint Rack button.

Setpoint CMS |P91W2K16\spectralBandsDemo

©

el  Open Database

Open File
Sookmaric @ spectralBandsDemo @ {\dd AF Database
" . ) 2)d and Open AF Database to view live and histarical data.
Add
Export (@ rotorkit Database
Add Setpoint Rack
Close
@ Test and Methods Rack L4 Add and open a Setpoint Rack with CMS-HD to view live and historical data.
Add Setpoint
Rack
Options
@. DemoSpectralBands . Add CMS-XC
About

[ Add and open CMS-XC database to view live and historical data.
Add
@. Add Database CMS-XC

¢ ISETPOINT

Enter the rack IP Address and password as set in the SAM network configuration.

Add VC-8000 Rack

IP Address
192.168. 0. 1

Password

OK Cancel

Click OK to establish the connection.
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10.1.1.5 Connecting to a CMS-XC Computer

If you are connecting to a new CMS-XC computer, select Add Database then click the Add CMS-XC

button.

©

Open Database Open Data base

Open File

Bookmarks

Save As

@ Test and Methods Rack

Options
@. DemoSpectralBands

Q. Add Database

About

@. spectralBandsDemo @

Add
@. rotorkit Database

Setpoint CMS \P91W2K16\spectralBandsDemo

Add Setpoint Rack

& Add and open a Setpaint Rack with CMS-HD to view live and histarical data.

Add Setpaint
Rack

Add AF Database

Add and Open AF Database to view live and historical data,

R\dd CMS-XC

Adf and open CMS-XC database to view live and historical data.

@ iISETPOINT

A dialog opens where you enter the CMS-XC computer network name.

Add CMS-XC

Computer Name

[BKVNE503

] Specify Account

OK

Cancel

Check the Specify Account button
if the computer security settings
require a specific User Name and
password must be specified.

Click OK to finish the connection
and return to CMS.

The software will show a dialog indicating if the connection was successful or failed.
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10.1.1.6 Setting Default Database

A CMS user can set a global default database so that any user logging onto the CMS computer will
default to the global database. To set the default database, click on the recently opened database

that you want to set as the default and click the Set Default Database button.

©

Open Database

Open File

Bookmarks

Save As

Export

Close

Options

About

Setrpoint CM5 \DEMONET_PI\ DemoNet DB

Open Database

(@. pemoNet DB

@_ Import test 1

@ PEACEOFPI

Q. Add Database

o

Set Default
Database

X

Remove
Database

Assets

Demenet]

A pop-up box opens indicating that the default database has been set to the currently open database.
Click OK to return to CMS.
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10.1.1.7 Opening Saved Data from a .cms or cmssd File

Follow the instructions in this section to open and view data saved from SETPOINT® CMS or saved
on an SD card installed in the VC-8000 rack. You can use any computer that meets the SETPOINT®
CMS computer requirements. You do not need the AVEVA™ AF Client installed when viewing saved
data.

Setpoint CMS | DEMONET_PI\ DemoNet DB

©

Open Database Open F||e Click Open Eile to open
saved .cms files, .cmssd

L8] File
i SD card data, or cmsdb
Bookmarks m— "\ Open CMS File or Database Directory database files. The
Open a CMS File or Database Folder for viewing. Use this to view archived or exportec SOftWare will Open an
Save As Open data is unavailable. To view live data a database connection is required. Access this frc explorer WIndOW to Se|eCt
File Database menu.

Export the file to open.

Recent Files
Close "
C:\Users|mnelson' Documents’ Setpoint!, Customer met files' Demonet SD files' demonetex) YOU can aISO Select a f||e

from the Recent Files list.

C:\Users\mnelson! Documents' Setpoint' Customer met files|CMS Exports|demonet 20 Jan

Options

About

[«] I Dl

When opening data stored from an SD card, the file type will be CMSSD. Data saved from the
SETPOINT® CMS program will be a .cms file type.

The assets in the imported file will show up in the Navigation Pane. Since SETPOINT® CMS then
expects to be viewing offline saved files, CMS closes any display connections to an online database.

When viewing saved data, all controls are active. Note that the timeline data only shows the data in
the time range set at the time the data was saved.

NOTE!

I When using SETPOINT® CMS version 2017 or later you can double click a .cms file to
open CMS using that file.

Page 108 of 278 © Briel & Kjeer Vibro e S1176125.002 / V15

UNRESTRICTED DOCUMENT



Brilel & Kjeer Vibro | Instructions

SETPOINT Condition Monitoring Software

10.1.2 Adding a Bookmark

You can bookmark a time range and set of plots for quick access in the future. Use the bookmark
feature to mark times of specific machine events you want to return to or to create plot arrangements

that you want to reuse.

©

@ Open Database

Bookmarks

Il Open File

Bookmarks

Add

SIREE Bookmark

Bile N Demonet] 16.12.2017 0T

Close
I My Bookmark

Options

About

10.1.3 Using Bookmarks

From the File Tab, click Bookmarks then
Add Bookmark to set a bookmark for the
selected plots and time range. You will be
prompted for a bookmark name. After
entering a name, CMS will return to the main
view.

C)

@ Open Database

Bookmarks

I Open File

Bookmarks

Bookmark display 1
Add

SRS Bookmark

Export
pe N Demonet 16.12.2017 01:01:43

Close
I My Bookmark

Add Bookmark

Click the bookmark clock icon to navigate to
the bookmark time but keeping the currently
selected points and plots open.

© Briel & Kjeer Vibro ¢ S1176125.002 / V15

Click the bookmark name to navigate to the
bookmark plots selected when the bookmark
was created. The timeline is not changed.

(O]
(O]

Page 109 of 278

UNRESTRICTED DOCUMENT



@ Briiel & Kjaer Vibro
A member of the NSK Group

NOTE!

I Clicking on a bookmark opens the saved view. All plots with a pin are displayed, even if
this plot is not set in the Home tab. Remove the pin in the plot display to remove a
single plot or use the Clear Pins button (in the View tab) to remove all placed pins.

e Bookmarks

B Open File
D I Add Bookmark Click the edit button to change the bookmark
—— Bookmark display to make it available for later name.
B save As Add Click the button again to exit edit mode.
Bookmark
Export
M Demonetl 16.12.2017 01:01:43 © O
Close
|I'-I'I';ur Bookmark | @ o

Options

About

©

@ Open Database BOOkmarkS

I Open File
Add Bookmark To delete a bookmark, hover over the name
SRSKEES I Bookmark display to make it available for later use. until the “X” appears. Click the “X" to delete
Add the bookmark.
(] Sombs Bookmark
Export N Demonet] 16.12.2017 01:01:43 (ON -] /
Close I My Bookmark @ o ><
s
Options
About
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10.1.4 Saving a Data File

The SETPOINT® CMS data file Save/Open functions allows you to save a range of data in a file. You
can then open this file directly into SETPOINT® CMS for viewing the data on a computer not
connected to the Pl System database or SD card files.

Data Save/Open is useful for:

e Sending data to Machinery Diagnostic Engineers who do not have network access to your
database.

e Archiving a specific range of data to document an event.

e Saving information for review by Briel & Kjeer Vibro Services.

The Save As function exports all the database data in the set time range for the selected asset.

After selecting the data points and time range,

@ From the File Tab, Click Save As.

Open Database
Open File
Bookmarks
Save As

Export

Close

Options

About

IMPORTANT!
The save data function only exports data for the selected asset and points. Be sure that
all points you want data for are selected before saving.

NOTE!

I A large dataset can take a long time to save. Select only the time range and points you
need.

When the file creation starts, CMS shows a progress dialog.

© Briel & Kjeer Vibro ¢ S1176125.002 / V15 Page 111 of 278

UNRESTRICTED DOCUMENT



Briiel & Kjaer Vibro

A member of the NSK Group

10.1.5 Export

See Section 11.4 Documenting for information on the Export functions. The Export menu provides
overviews of the different formats you can export the data as:

Page 112 of 278

©

Open Database

Open File
Bookmarks A
Save As M5
File
Export
h
Close
CM3
Diatabase
[
Export
SV Data
[
Create
Document

Export

Setpoint CMS \DEMONET_PI\ DemoNet DB

Export CMS File (Save As)

Exports (only) the selected points for the selected time range to a CMS file. Typically used
to email a data sample to a colleague for evaluation (max time range is 1 week).

Export CMS Database

Exports all points for the selected time range to a CMS folder (database). Typically used to
backup a specific time period of data. Also used to copy data from the rack (HD) or
computer (XC) for backup or storage.

Export CSV Data

Exports (only) the selected points for the selected time range to a CSV file, Typically used to
view data samples in Excel,

Create Document

Publish all plots as currently configured to a word document
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10.1.6 Setting Units and Spectrum Subunits

The default units apply to all plots. After changing units, all open plots will redraw using the new units
and subunits. New plots will open using the current unit settings.

@ Setpoint CMS - \1B (1).cms
Sl  Options From the File_'l'al? click Options to
Open Fil set the default units for each
Bookmarks Palette Units measurement type
ave As Class Unit Spes units.
v % % = |None
0! Lights Accelerat T pk
ot =P ep lacement | mil op
[ Biue Force N Meone Z
Frequency Hz None
[ park Blue Gauge Pressure |kPag MNone
Orders X None
[ MediumPurple Fosition mil None

Q2 Reduced Q2 Reduced x1000|None

[ tightSeaGreen Re Re None

Speed RPM None
e
Temperawure  |'F None
Velocity, in/s RMS
[ cray
[B LimeGreen
[ chocolare

[H parkGoldenrod
[ MediumVioletRed

[ Biue

Spectrum processing can present the spectrum scaled in peak, peak to peak, or RMS. Generally, you
will set the spectrum subunits (or detector) the same as the direct measurement for comparison
between the spectrum and trend plots.
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10.1.7 Changing Display and Trace Colors

SETPOINT® CMS has two separate color palettes for use with dark or light backgrounds highlighted
(lights off) in a dimmed control room for example, or with a normally illuminated light screen.

The listed colors apply in order to the channels placed on the plot.

Setpoint CMS - \1B (1).cms - B8
Open Database OptIO ns
Open File
Bookmarks Palette Units
Save As Class Unit Spectrum Subunits
i % % None
Export Lights Acceleration |g's pk
o7 Displacement | mil o
Clase
I sl Force kN None

\Wn oy Hz Nane

Options [ oark e Geuge Pe | KFag Nare From the File Tab click Options
oo e = - to change the background and
. Q2 Reduced Q2 Reduced x1000 Nof trace 00|or

e - o ore Activating the Lights changes

UL s G Nore the background from dark to

B o Velocity in/s RMS |Ight

[ LimeGreen

When the button is light, the
B crocote system will use the “light”
[ parkGoldenrod palette. When dark, the “dark”

palette.

I MediumvioletRed

[ Blue

With the palette above, the first trace plotted will be Blue, the second trace Dark Blue, etc.
The following figure shows an example of the dark palette:

MERESEemMSRE. v v O@E®E % iSETPOINT

Setpoint CMS 2022
Trend Timebase Transient ‘Spectrum Advanced @ Search

2| 2 oo | Y © @ @ Ol O won S pd e N @ @ 4 W

1d laybacl s
Start. Point Data Timeline Go Zoom Zoom G s ™ Select | Auto Change Create Manage Compensate Overlay
Here | Lt Table To = Page | Scale ) e Scales | Re R 3

Point List & Data Table s 0t 5 Apply Reference Data

» @ TIBY 63VE2
= TOB

» @ TORX 63V
» E @ TOBY 63VI

3710.0 REM
01:02:00 o025 , o1:02:45

Clear All 16.12.2017, 01:01:43.81 (Im 505) _Page 1 of 1 16.12.2017, 01:02:41.04 16.12.2017, 01:03:34.04)
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10.1.8 View the Software Revision

From the File Tab click About. The software revision will display:

ISETPOINT

©

@ Open Database A bo Ut

@ Open File

Bookmarks

B oo SETPOINT® CMS 2023 R2

Export
7.18.311.0

Close Mare Information

ESETPOINT

by Brilel & Kjzer Vibro

About

@ Briiel & Kjzr Vibro
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10.2 The Home Tab

The Home tab shown below is where you make choices on what data to analyze and what plots to
present.

[ Point Order Q Q @ 1w O Historical | | = One Plot & Vertical Pair —I ) Auto Scale % + .
T— 1 Asset Display Order v — @ % 37 Compare Flots . ‘ ‘ .A 0

1d =] Hori: HH
Start Point  Data G . Zoom Zoom | Playback Horizontal Pair (a3 Four Plots " cject | Auto Change  Create  Manage | Compensate Overlay  Help
Here | Navigation Table To I ow @lh FKlie Page  Scale S Reset

Point Navigation & Data Table Time Navigation Plat Pages Plot Scaling Manage Reference Data | Apply Reference Data

Scales | Reference References

From the Home tab, you can:

Customize CMS using Start Here

Activate the Point Navigation (Navigation Pane)
Show or hide Data Table

Change the desired Point Order

Show or hide the Timeline

Manually set the dynamic cursor time

Zoom the selected time range in or out

Set the time range size

Playback or View Live Data

Select number of plots to be displayed per page
Control and navigate plot pages

Control auto scaling

Control manual scaling

Create a reference sample

Manage reference data

Select whether to compensate data

Show or hide overlay data

Go to Trend Tab
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10.2.1 Start Here

Click the Start Here button on the Home Tab

Point Order fstori = 2| Verri ., Aute Scale
T‘ — @ G_‘)\ G)\ ® 1w O Historical One Plot i Vertical Pair él J”" % ‘ ‘ + ‘ o
H Asset Display Order v | ®14 | O Piayback | [ Horizontal Farr [FETSURRE © Compare Plots v E
sart | Point  Daa Timeline Co Zoom Zoom 4 s Select | Auto Change  Create  Manage | Compensate Overlay Help
Here J| Navigation Table To In omw ®Ol1h &L Page | Scale D Reset Scales | Reference References
Point Navigation & Data Table Time Navigation Plot Pages Plot Scaling Manage Reference Data | Apply Reference Data

to open the corresponding dialog box:

Start Here
These settings will help you get started with the Sepoint CMS software.
Language Preference

Choose your preferred language to show CMS.

The change will only take effect after restarting CMS. English -

Units of measure

What units of measurement do you prefer?
This will set all Units of measurement to 5l (or English) Use metric units (1)
and scale ranges will reset to defaults.

: Use English units
When you are doing analyses, use the Change Scales pane

to make further adjustments.

Plot groups (ribbons) that will be displayed

Transient Plots (Bode, Polar, and Shaft Centerling)
O Reciprocating Plots (Crank Angle, Displaced Velume and Rod Position)

For example, if you are not going to use Hydro plots, [] Hydro Plots (Air Gap)
make sure that option is not selected.

Select here to show the plot groups that you will be using.

[] Compressor Map Plots (Compressor Map)

Background

Do you prefer to work on with a dark background? You can L
switch between a light {default) and a dark color theme by Liohts
using the Lights Off button. gﬁ

Close

This dialog is intended for initially setting up SETPOINT CMS according to your personal preferences
and requirements.

Language Preference

Allows users to select their preferred display language. A restart of SETPOINT CMS is required
before changing this setting has an effect.

Units of measure

This section allows users to reset all display units to the two most common choices. Further
adjustments can be made from the Changes Scales pane.
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Plot groups (ribbons) that will be displayed

SETPOINT CMS includes four optional ribbon tabs (Transient, Recip, Hydro and Compressor Map)
that are centered around plot types for specific purposes. By default, only the Transient tab is
activated. Users can change this selection to show or hide plot groups such that SETPOINT CMS
shows exactly the plots and options that are required at a particular installation.

Hiding a plot group will hide:

e the corresponding ribbon tab
e corresponding plots from the Quick Access Toolbar
e related entries from the Changes Scales pane

Note that hidden plot groups can easily be restored from that dialog, and that all corresponding
settings will be retained by SETPOINT CMS.

Background

See Changing Display and Trace Colors.

10.2.2 Point Navigation (Navigation Pane)

Point Order Auto Scale

Asset Display Order v

Data Timeline

=] One Plot

- ® Q Q @ 1w O Historical

T ®1d O rlayback

& Vertical Pair f"-’

®# Horizontal Pair 53 FourPlots =0 L

Page  Scale

5 € @

Change  Create  Manage
Scales References

4 & O

Compensate Overlay  Help

Compare Plots v

9 Reset

Plot Scaling

Reference

Foiff Navigation & Data Table Plot Pages Manage Reference Data_| Apply Reference Data

Click the Point Naivgation button on the Home Tab to open the Navigation Pane, which consists of
three main parts (from top to bottom):
The Point Hierarchy (Tree View), the Quick Views area (AF only) and the Selected area

Point Navigation [+] [=] X
File Home Trend Timebase 4 [m] @ CMS-PI (KYBELE\rotorkit)
N 4 [m] B rack
T__ PD'_M Order b [] @@ acceleration
- Asset Display Order = b [] @@ airgap
Start Point Data v [ @ axial
Here Mavigation Table [] @ hydroRv
-
Point Navigation & Data Table » O - procesﬁ
4 [m] @ rotorkit
¢ []® Case DE
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v [] ® Case NDE
¢ [] © PT_RotorKit
[] ®» RotorKit

v [ ® Shaft DEX

b [v] © Shaft DEY

v [] © Shaft NDE X

v [] © Shaft NDEY

v [] ® Velocity NDE X

v [] @ Velocity NDE Y
Quick Views

Drive end bearing

Selected
rack\rotorkit\Shaft DEY

Clear All
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10.2.2.1 Point Hierarchy (Tree View)

The upper part of the Navigation Pane shows a hierarchical view on all Points within the current

database. It allows you to quickly select and edit which points for analysis.

Use the triangles to
expand or collapse
individual parts of
tree.

Use the checkboxes
to select (sets of)
channels for analysis.

Point Navigation [#] [=] N
4 [m] @ CMS-File (Playback Demo.cms)

4 [m] @ Demonet]
¢t [ ] @ Temperature
\: ["] @@ Turbine Axial
4 [H] @ Turbine Vib
v [J]®© ACCEL
v [] @ SPEED

> [v] = TIB

Use the “+” and the “-“
icons and expand or
collapse all entries up
to the channel level.

v [v] © TIBX 63VE29028 <€
v [+ © TIBY 63VE2902A
4 []e= TOB
v [] © TOBX 63VE29038
v [] @ TOBY 63VE2903A

Focused Point

Click on the name of a
point to make it the

In the above example, the point “TIB” has been selected, which implies that all its child nodes (“TIBX
63VE2902B” and “TIBY 63VE2902A”) are selected. As “TIBX 63VE2902B” and “TIBY 63VE2902A”
are channels (indicated by the blue sensor icon), the corresponding data will be displayed in all
relevant parts of SETPOINT CMS.

Note that each channel contains a list of measurements, and that SETPOINT CMS will automatically
select a suitable measurement to be displayed in a plot. Users thus rarely need to interact with
individual measurements, except in advanced scenarios like working with Attributes.

NOTE!

I If the Navigation Pane is blank, verify that you have configured an asset path in the
configuration.

10.2.2.2 Focused Point

4 i TIB
; @
b @ TIBY 63VE2902A

Clicking the name of a point in the navigation pane will make it the Focused Point. In the above
example, the Focused Point is “TIBX 63VE2902B”. The following actions depend on the Focused

Point:

e Elements listed in the Quick Views Area section will update when the Focused Point changes.

e Newly created Quick Views will be associated with the Focused Point.

e The Attributes Pane always shows the attributes of the Focused Point.
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10.2.2.3 Quick Views Area

The Quick Views area lists all Quick Views that have been defined for the Focused Point.

NOTE!

I This area will be hidden if you are not connected to Pl AF database.

In the following example, the Focused Point is “rotorkit”, which has a single Quick View called

“Drive end bearing”.

4 [m| @ rotorkit

[] @ Case DE

[]1 @ Case NDE

[71 @ PT_RotorKit
[1» RotorKit
[1® Shaft DEX
[+l @ Shaft DEY
] @ Shaft NDE X
[]1@® shaft NDEY
[]1 @ Velocity NDE X
| @ Velocity NDEY

Quick Views

Drive end bearing

10.2.2.4 Selected Area

Element selected (highlighted) in the tree
defines the Focused Point.

All Quick Views associated with the
Focused Point are listed here.

Clicking an entry will load the pre-defined
Quick View.

Hover an entry and click “x” to delete it.

All checked points are selected for display and are thus listed in the Selected section of the
navigation pane. This may include channels (most common), measurements or even individual

Attributes.

In the example below, a single channel is selected: “Shaft DE Y.

4 [m] B» rotorkit
v [[] @ Case DE
[]1@ Case NDE
[1 @ PT_RotorKit
[C1® RotorKit

[] @® Shaft DE X

@ Shaft DEY

i @ Shaft NDE X
[]1 ® Shaft NDE Y
] @ Velocity NDE X

] @ Velocity NDE Y
Quick Views

O®

Drive end bearing

The Selected area lists all elements
(channels, measurements, or attributes)
that are select for analysis.

To remove a point from the Selected list,
clear the checkbox, or hover the cursor
over the point in the Selected list and click

“n

the “x” on the right.

Selected
rack\ rotorkit\Shaft DE Y

Click Clear All to deselect all elements.

Clear Ali//
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10.2.3 Show or Hide the Data Table

& =

Start Paint
Here  Navigationfj Table

Timeline Go Zoom Zoom =# Horizontal Fair 23 Four Plots

To In ouw O1h FKiie Page | Scale D Reset Scales | Reference References

Select | Auto Change | Create  Manage  Compensate Overlay Help

Point Order = @ 6)\ Q @ 1w QHistorical | = One Plot |4 Vertical Pair él 4 Auto Scale % ‘ ‘ E ‘ o
Asset Display Order v J ©  Compare Plots v
Data ©@1d O riayback

Pofjt Naviglltion & Data Table Time Navigation Plot Pages Plot Scaling Manage Reference Data | Apply Reference Data

Shows or hides the Data Table.

10.2.4 Sort Plots, Traces and Data Table Entries using Point Order

—/ Point Order @® 1w O Historical | = One Plot & | Vertical Pair I &, Auto Scale % + ‘
. g,
% T: H Asset Display Order » [ ®© G)\ e\ é lt Compare Plots v ‘ ‘ E o
Ch:

@©1d (OPlayback =% Horizontal Pair & Four Plots

S Poimt  Data Timeline Co  Zoom Zoom Select | Auto ange| Create  Manage  Compensate Overlay Help
Here | Navigation Table To In omw OIh Flie Page | Scale D Reset Scales | Reference References
Point NaviglRi Time Navigation Plot Pages Plot Scaling Manage Reference Data | Apply Reference Data

The Point Order combo box provides the user three options to change the order of

e Plots of the same type in main plot area
e traces on Small Trend and Large Trend
e entries in the Data Table

By default, the Point Order follows the Asset Display Order defined by the VC-8000 device. With this
setting, channels will appear in the same order as they appear on the VC-8000 front panel display.
Alternatively, points can be sorted alphabetically (Channel Name), or by their physical location on the

device (Rack/Slot/Channel).

e Point Order
= s Doy Ot =
Paint Data

Mavigation Table i Dl ) (I

Point Navigati Channel Name

Rack/Slot/Channel

10.2.5 Show or Hide the Timeline

— Point Order @ 1w QHistorical || One Plot |2 Vertical Pair —I i, Auto Scale % +
4
& = romoner -] 2 [O B & =) P o s - € & 4 O

Start Point  Data Rl . oom zoom O |OPayback | [ Horizemal Paiv oyl
Here | Navigation Table To In ow @Vh FKlie Page | Scale D Reser Scales | Reference References

Select | Auto Change | Create  Manage  Compensate Overlay Help

Point Navigation & Data Table Time Navigation Plot Pages Plot Scaling Manage Reference Data | Apply Reference Data

The Timeline button controls visibility of the Timeline at bottom of the screen. It provides an overview
of the data. The Timeline Pane shows trend data for the first Selected Point, and, if applicable, its

associated speed. You can use the Timeline Pane to select the time range of data you want to
analysis. Note that Timeline always shows a larger time range, where the selected time range
demarcated by the time start and time end sliders.

1
M &PM - 12AM 12AM - 6AM BAM - 1. o lzﬁsm 1 Gm—lzlﬂﬂ 12AM - BAM BAM - 12PM
4 : *
1
[ 1 1] *
10/27/2017 11:33:11 AM 12h 26m Page 1 of 1 ¢& =3 (© 10/27/2017 9:47:38.89 PM ) -4 B> % 10/27/201711:59:49 PM

To see which data points are shown in the timeline, hover over the timeline trace:

iday, 27 :
1204 6PM 6PM - 12AM
Lpeed

see Demanetl | Turbine Vil T8 TIBY GIVE2HO2A) Direct
10/27/2017 11:33:11 AM 12h 26m Page 1 of 1 &= =3 (© 10/27/2017 9:47:38.89 PM Demanerd | Tusbine Vib| TIB\TIEX G3VEZS026' Direct
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To select the active trace to plot, right click on the timeline.

Demonet 1) Turbine Vib TIB TIBY 63VEZ902A
gonet || Temperature’, TOB Temp| TOBD 63TEETED
net ] Turbine Vib, TOB, TOBX 63VEZ903B
onet ]’ Turbine Vib\ TOB\ TOBY 6IVE2I03A

By £ 1,21/2019 1:59:33.80 AM

10.2.6 Manually Set the Dynamic Cursor Time using Go To

T: Foint Order = One Plot & Vertical Pair f’t
Asset Display Order v - - v
Start Point  Data Herizontal Pair (s2 FourPlots ¢ Auo

Navigation Table Page  Scale

Here
Plot Pages

— Tw Historical
®
Timelind Co Jzoom Zoom @14 Playback
To n ouw Oih Flie
Time Navigation

Point Navigation & Data Table

Auto Scale

h € € 4 B0

Compare Plots v

Change| Create  Manage  Compensate Overlay Help
) Scales | Reference References
Plot Scaling Manage Reference Data | Apply Reference Data

You can quickly navigate to a time instant by manually setting the date and time of the Dynamic
Cursor. The selected time range will be centered around the set time.

Manual Set Cursor

Cursaor Date | 16122017

mi s

Set the date on the calendar
and the cursor time. Then click
OK to move to the set time.

Cursor Time | 01 137 |

Dk/{:

ancel

10.2.7 Zoom the Selected Time Range In or Out

T: Point Order — @ 6)\ Q @ 1w Historical | = One Plot |4 Vertical Pair él 4

Asset Display Order v @14 O Fiayvack | B8 Horizomal Pair [ ¥

Start Point  Daa Timeline Go | Zoom Zoom| S forizontal Fair fea FourFlots = coiece  Auto

Here | Navigation Table Tol n ouw O FKlie Page | Scale
Point Navigation & Data Table Ty Plot Pages

Auto Scale

Sh € € 4 B0

Compare Plots v

Change| Create  Manage  Compensate Overlay Help
) Scales | Reference References
Plot Scaling Manage Reference Data | Apply Reference Data

Clicking the Zoom In button halves the selected time range. The Zoom Out button doubles the
selected time range. Note that both zoom functions are anchored at the end time range. In the
example, below the selected time range ends at 03:35:59 PM and the duration is 1 hour, 0 minutes.

9210 REM.
. 2:80 PM 2:50 PM 310 PM 220 PM

& mil

5 mil

& mil

2 mil

2 mil

Company: BK ¥ibro
TIEX 62VE22028 1368 RPM
@ Direct 1.084 mil pp.
TIBY 63VE2902A 1888 RPM
2.307 mil pp

3:30 PM

Dire
TPHS B3SEDS18

® Speed 1888.243 RPM Danger

10/28/2015 2:35:59 PM ThOm  Page 1 of4 €= =3 (@ 10/28/2015 2:57:45.26 PM ) -4~
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Clicking the Zoom In button reduces the duration to 30 minutes.

same:

1212 RPM

The time range end remains the

Company: BK Vibro
3357 TIEX 63VE29028 121 RPM

019 mil 370 PM aasem 3:20 PM 225 PM 330 PM
® Direct  0168milpn
TIBY 63VERS02A 121 RPM
0.185 mil i 0191 mil pp
TPHS 635E0518
018 mil @ Speed 121.167 RPM Danger
10175 mil
017 mil

e

10/28/2015 3:05:59 PM 30m 0s Page 1 of 4 = =) G) 10/28/2015 3:10:56.21 PM o »:‘

B P F 10/28/20153:35:50PM

Clicking the Zoom Out button from the original 1 hour selected time range increases the selected

time range to 2 hours.

Company: EK Vibro

3920.9 RPM,
1:45 PM 275 PM 2:30 M 285 M 2.00PM 215 PM 230 M TIBX 63VEZ9028 3869 RPM
6 mil i @ Direct 0.501 mil pp
TIBY 63VEZ902A 3869 RPM
5 mil @ Direct 0924 mil pp
TPHS 63ISE0S18
|4 mil ® Speed 3869 451 RPM Danger
2 mil
2 mil

v mil

10/28/20151:35:59 PM 2h Om Page 1 of 4 &= 3 @ 10/28/2015 2:42:02.50 PM O

10.2.8 Set the Time Range Size

B

B P & 10/28/2015 33550 PM

Auto Scale

h € € 4 B0

T: Point Order — @ G‘)\ e\ © 1w O Historical || = One Plot & Vertical Pair él 4
Asset Display Order v © 14 O rlayback | 8 Horizontal pair XA ¥ Compare Plots +
Start Point Data Timeline Go  Zoom Zeom| v — Select | Auto Change  Create Manage  Compensate Overlay ~ Help
Here | Navigation Table To in ouw ffO1h & Lic Page | Scale D Reset Scales | Reference References
Time Naviglion Plot Pages Flot Scaling Manage Reference Data | Apply Reference Data

Foint Navigation & Data Table

The time range size buttons set the selected time range duration in the timeline. The end time
remains constant. The begin time moves in time to set the duration.

1w 1 week

1d 1 day

1h 1 hour
10.2.9 Playback or View Live Data
S = E . [S o @  O-for==

Timeline Go Zoom Zoom
Out

Sart  Point  Data
Here = Navigation Table To In Ol % Live

Point Navigation & Data Table Time Navigation

13 weeks

14 days

= One Plot 1% Vertical Pair f’f [ S % ‘ ‘ +i ‘ o
o o " Compare Plots +
Horizontal Pair [N < | Change| Create  Manage | Compensate Overlay Help
Page | Scale D Reset Scales | Reference References
Plot Pages Plot Scaling Manage Reference Data | Apply Reference Data

Please refer Playback Function and View Live Data, respectively.
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10.2.10 Select Number of Plots to be Displayed per Page

= Point Order Q@ 1w O Historical f§ [+ One Plot % Vertical Pair —I 4 Auto Scale % +
- — : 4
= st v © & & =l ¥ comperon - € & 4
Data er
c

1d = -
Start Point Timeline o Zoom Zoom @ © Piayback Horizontal Pair [Nl < - | Change
e | Navigation Table To n ouw O1h FKlie Page | Scale D Reset
Point Navigation & Data Table Time Navigation DlouPaces Plot Scaling

Compen:

Scales

ence Data | Apply Reference Data

Defines how many plots are displayed (at maximum) in the main plot area. Options are One Plot,

Horizontal Pair (two plots side by side), Vertical Pair (two plots stacked vertically), and Four Plots
(in a two-by-two grid).

For more information on this topic, see Paging Plots.

10.2.11 Select Page (Pages Pane)

— Point Order @ 1w QHistorical || One Plot i Vertical Pair
&'] = Asset Display Order v " ® D\ :{

1d B Hori .-
Start Point  Data Timeline Go  Zoom Zoom O O Playback Horizontal Pair g
Here | Navigation Table To W ouw Olh FKiw

Point Navigation & Data Table Time Navigation Plot Pages

P N @ @

© ComparcPlots v

Select | Auto Change| Create  Manage  Compensate Overlay Help
Scale D Reset Scales | Reference References

Plot Scaling Manage Reference Data | Apply Reference Data

Depending on the number of points and graphs selected, and the number of graphs per page,
SETPOINT CMS will automatically create and adjust the number of pages required. Open the Pages
Pane for selecting the plots shown by clicking the Select Page.

Pagez
The Pages Pane groups the plots by b TIBY 63VE2902A TIBX 63VE2902B
the selected number of plots per page. ~
The current page is highlighted. e W TOBY 63VE2903A TOBX 63VE2903B
Plot types are indicated by the small
icon in front of the plots A * I TIBX 63VE2902B\ Async Waveform
“I TIBY 63VEZ2902A" Async Waveform
2
ﬂ * 1 TOBX 63VE2903B" Async Waveform
ﬂ * | TOBY 63VE2903A\ Async Waveform

2
3

For more information on this topic, see Paging Plots.
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10.2.12 Auto Scale

— Point Order @ 1w Historical | = One Plot & Vertical Pair —I 4 Auto Scale
&'] T: Asset Display Order v | " ® 6)\ e\ % ¥ Compare Plots v

@©1d (DPayback == Horizental Pair =2 Four Plots

h € € 4 B0

Sart  Point  Data Timeline Go Zoom Zoom Selectf] Auto Change| Create  Manage  Compensate Overlay Help
Here | Navigation Table To n ouw O1h FKlie Page || Scale D Reset Scales | Reference References
Point Navigation & Data Table Time Navigation Plot Pages Plot Scaling Manage Reference Data | Apply Reference Data

You can scale plots automatically according to the data using the Auto Scale button. Auto Scale
selects the best full scale to optimize the data presentation for the plots. It can either scale each plot
independently (Normal) or all plots of the same type together (Compare Plots).

When scaling in Compare Plots mode, the scale will automatically adjust to the size of the largest
values viewed across all visible plots of the same type using the same unit (e.g., all visible Spectrum
plots in acceleration units). When paging plots or moving the dynamic cursor, the scale will stay at the
largest value seen. To reset the scale in Compare Plots to the data that is currently on screen, use
the Reset button.

Disable Auto Scale to scale plots manually. For more information on plot scaling, please refer to
Scaling Plots.

10.2.13 Change Scales (Manual Scales Pane)

— Point Order @ 1w O Historical || = One Plot % Vertical Pair —I o4 Auto Scale % E ‘
% T: Asset Display Order v my @ G—)\ e\ é Jt Compare Plots v ‘ ‘ o

@®©1d (OPlayback =% Horizontal Pair a2 Four Plots

Sart | Peim  Dama Timeline Go  Zoom Zeom Select | Auto Change] Create  Manage  Compensate Overlay Help
Here | Navigation Table To i omw @lh FKlie Page  Scale O = Seales || Reference References
Point Navigation & Data Table Time Navigation Plot Pages Fiot scaiing Manage Reference Data | Apply Reference Data

Click the Change Scales button to open the Scales Pane. Use the Scales Pane to manually scale
plots of a particular type, or to change the display unit.

For more information on plot scaling, please refer to Scaling Plots.

10.2.14 Create a Reference Sample

= Paint Order @® 1w O Historical | = One Plot & | Vertical Pair —I 2. Auto Scale % E ‘
% T: Asset Display Order v| =t @ 6)\ e\ é Jt Compare Plots v ‘ ‘ o

Start Point  Data Timeline Go Zoom zoom @19 (O Payback  ef Horizontal Pair I3 FourPlots o Change [| Create | Manage | Compensate Overlay| Help
Here | Navigation Table To n ow O1h Flie Page | Scale D Reset Scales | Reference || References

Point Navigation & Data Table Time Navigation Plot Pages Flot Scaling

rence Data | Apply Reference Data

Reference data marks a data set at a specific time for use in compensation or for comparison.

To add a new reference data set, set the dynamic cursor to the time of the desired reference data
then click the Create Reference button. The References pane will show the new sample.

10.2.15 Manage Reference Data (References Pane)

T= [5I0 Ce — @ (9‘ Q Q@ 1w QHistorical = One Plot i Vertical Pair él 4 S Sl % ‘ ‘ E ‘ 0
= Asset Display Order v | ©14 © - o ¥ Compare Plots +

Start Point  Data Timeline Go Zoom Zoom Bayback Horizonl Pair [yluURREE < | [ Change| Create || Manage [| Compensate Overlay| Help
Here | Navigation Table To n ow O1h FKlie Page | Scale D Reset Scales | Referencel| References

Point Navigation & Data Table Time Navigation Plot Pages Plot Scaling Manage Reff-rence Data | Apply Reference Data

Click the Manage References button on the Home Tab to open the References pane. The reference
data pane opens on the right side of the screen.

You can use different reference samples for slow roll compensation, waveform compensation, and
gap compensation or for overlaying.
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Reference Type Description Applicable Plots
Slow Roll Vector compensation. The Slow Roll Filtered Orbit.
compensation vector is subtracted from Filtered Timebase.
the plotted vectors. Bode
Polar
Waveform Waveform compensation. The reference  Unfiltered Synchronous Orbit.

synchronous waveform is subtracted from  ynfiltered Synchronous Timebase.

the data waveform before plotting. Spectrum, Cascade, Waterfall plots when
plotted in orders of running speed.

Gap Sets the gap at the starting position to the Shaft Centerline
selected reference gap.
Overlay Sets the sample to overlay on plots along  Orbit, Timebase, Spectrum overlay the

with the current data. waveform at the reference sample time.
Bode, Polar, and Shaft Centerline plots
overlay data from the selected time range
when the reference sample was created.

The highlighted compensation shown with the symbol above indicates that CMS is using the
reference sample for that function. The following picture shows a sample used for all functions:

@@ My Reference L

w

16.12.2017 01:02:10.16 L AN
eo 1086.4 RPM

The example below shows various changes you can make from the References pane.

Click on the reference data

References X timestamp to navigate to that time.

Slow Roll Gap Referenc

16.12.2017 01:02:01 .48
785.8 RPM

o Highlighted options indicates that the
L given reference tag is selected to be
used for a particular purpose (Slow
Roll Reference, Gap Reference,
Waveform Reference, or Overlay
Reference).

o 1086,4 RPM \ Click the tag to open the Reference

Data Table showing the

00

compensation vectors.
@ Waveform Reference -
16.12.2017 01:03:01.52 & X \
2859.3 RPM Click “X” to delete a reference data
entry.
Page 126 of 278 © Bruel & Kjeer Vibro e S1176125.002 / V15

UNRESTRICTED DOCUMENT



Brilel & Kjeer Vibro | Instructions
SETPOINT Condition Monitoring Software

You cannot change reference data when viewing live data.

Reference Data Table
Slow Roll Gap Reference

Timestamp Name Speed Gap/Bias Primary Description 11X 1XPhase 2X 2XPhase N NX NX Phase
1| 16.12.2017 01:02:01 [TOBX 63VE29038 785,8 RPM|  -6,38V | 6,59 um pp| Direct 5,96 um pp 28°]1,04 pm pp 25°|0,5 x| 0,06 um pp b
[¥1]16.12.2017 01:02:01 |TIBY 63VE2902A'1785,8 RPM| -6,83V | 9,18 pm pp| Direct 8,33 pm pp 0,43 pm pp 0,5 X]0,03 ym pp
(] |16.12.2017 01:02:01 [TIBX 63VE29028 17858 RPM| -6,96V | 10,06 um pp| Direct 9,57 um pp 44°]1,00 um pp 290°/0.5 X]0.04 um pp
[v]]16.12.2017 01:02:01 [TPHS 63SE0518 -10,88V | 785,8 RPM |Speed
16.12.2017 01:02:01 |ACCEL 10,06 pm pp|1X
[w]]16.12.2017 01:02:01 [TAXL 63VE2901B] 7858 RPM| -11,77 V. -8.03 mil | Direct
[w]|16.12.2017 01:02:01 |TAXL 63VE2901A‘?8S,8 RPM| -11,75V -7,99 mil | Direct
[¥1]16.12.2017 01:02:01 |TOBD 63TES78D 42,4 °C| Direct
16.12.2017 01:02:01|TIBD 63TESTSE 26,7 °C | Direct
[v]]16.12.2017 01:02:01 [TOBY 63VE29034 7858 RPM| -7,15V | 14,33 um pp| Direct 13,63 pm pp 302°|2,32 pm pp 246°|0,5 X| 0,05 pm pp

| NOTE!

NOTE!

CMS-HD, CMS-SD und CMS file store reference data at the rack level. When using
OSI PI-AF and CMS-XC you can store reference data at the asset level.

10.2.15.1 Renaming a Reference Sample

You can change the reference data sample name in the Reference Data Table.

Reference Data Table

Slow Roll Gap Reference

Timestamp Name Speed Gap/Bias Primary 1X 1X Phase 2X 2XPhase N NX NX Phase
[¥]]16.12.2017 01:02:01 |TOBX §3vE20038) 7858RPM| -638V | 6,59 pm pp|Direct
[¥1[16.12.2017 01:02.01 [TIBY 63VE2902A 785.8 RPM | -6,83 v | 9.18 um pp [ Direct 4 Click on the name and type in a new name
| | 16.12.2017 01:02:01 [TIBX 63VE29028 1785,8 RPM| -6,96 V [ 10,06 pm pp| Direct 9 to change the reference Sample name.
16.12.2017 01:02:01|TPHS 63SE0518 -10,88 V | 785,8 RPM |Speed
[W]]16.12.2017 01:02:01 |ACCEL 10.06 pm pp|1X
[v] | 16.12.2017 01:02:01 [TAXL 63VE2901B] 7858 RPM| -11,77 V -8,03 mil | Direct
[¥]]16.12.2017 01:02:01 [TAXL 63\4‘E2901A‘?BS,8 RPM| -11,75V -7,99 mil | Direct
[v]]16.12.2017 01:02:01 [TOBD 63TE878D 42,4 °C|Direct
[v] | 16.12.2017 01:02:01|TIBD 63TEBTSE 26,7 °C | Direct
16.12.2017 01:02:01 [TOBY 63VE2903A] 7858 RPM| -7,15 V | 14,33 um pp | Direct 13,63 pm pp 302¢|2,32 pym pp 246°(0,5 X|0,05 pm pp

10.2.15.2Manually Entering a Compensation Vector

Manually enter a compensation vector from the Reference Data Table.
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Timestamp MName Speed Gap Direct 1X 1X Phase 2X 2X Phase N X NX Phase
|8/4/2015 3:52:46 PM| TIBX 63vE29028 121 RPM|-7.53 V_[0.17 mil pp [0.30 mil pp|23° 0.05 mil pp|305° 0.5 %[0.00 mil pp|o® h
- - = - - 0.34 mil pp|303° 0.07 il pp|281° 0.5 X[0.00 mil pplo
To manually adjust a reference sample, 0.29 mil pp|330° 0.20 mil pp|56° 0.5 X|0.03 mil pp|0°
Click on a vector cell and type in a new o2ee P10 [019milpp2ess |05 %002 mil pplo°
value. Press Enter.

Timestamp MName Speed Gap Direct 1X 1X Phase 2X 2X Phase N X NX Phase
|8/4/2015 3:52:46 PM| TIBX 63vE29028 1121 RPM|-7.53 V[0.17 mil pp [0.30 mil ppl23° 0.05 mil pp|205° 0.5 %|0.00 mil pp|0° h

/472015 3:52:46 BM|  TIBY 63VE2902A 1121 RPM|-2.13 V' [0.19 mil pp [0.24 mil pp|203° 0.07 mil pp|281° 0.5 X|0.00 mil pp|0°
|B,-’4.f2015 3:52:46 PM| TOBX 63VE2903E|121 RPM[-10.35 V |0.25 mil pp |0.29 mil pp|330® 0.20 mil pp|36° 0.5 X|0.03 mil pp|0°
R 36 mil pp 0.19 mil pp|226® 0.5 %/0.02 mil pp|0®

To stop using a manually entered reference -

value and revert to the original value, click
the X next to the manually set value.

Timestamp Name Speed Gap Direct 1X 1X Phase 2X 2X Phase N NX NX Phase
05/2015 12:13:23 a.m|TIBX 53VE20028 1253 RPM |-7.98V |0.41 mil pp  |0.52 mil pp 120° 0.06 mil pp |272° 0.5 X |0.01 mil pp|0° h
016 11:00:21 a.m.|TIBY 3VE29024 12109 RPM)-10.45 V [7.90 mil pp  1203.00 mil pp >< 110° 0.21 mil pp  |253° 0.5 X [0.02 mil pp|0°

Clearing the check box at the beginning of a line changes the
reference data for that point to the dynamic cursor time. Use this if
you want to use data from a different time for some points. Recheck
the box to lock the data after setting.

=

10.2.15.3Locking a Reference Data Archive

To avoid overwriting reference data, you can mark specific archive files to prevent overwrites. Use the
Pl System Management Tools, navigate to Operation -> Archives. Right click the archive you want to
prevent from overwriting and select “Make Non-shiftable” as shown below.

[ r———rerr——) -loix
Golectves sd Servers Q8525358 8 @
£ 8 | wohive e See
Servers 0 D PhoDEMONEY_PZ013 1115 078520 ac DEMORET I w26 (/1201 7030AK  Curet e 160100338 1202013 11 507 AN
B oenoner sl 1 DAPIaciDEMONET P120131113 045401 e DENONET Pl WML HaDus % NANBUABIA TSIDITHBAM WOEIED  NVDITEIIAN Hever
D 2 DPramDEMONE 311150013270 DEMONET_PI UDGES  HaeDas 26 179200 IZWMAM T/IBZIIEBIZAM MOKGRD  TS2TICOTRAN  Nevr
. 3 DAParciDEMOE 3111707343 e DEMONET_PI AN HesDsie 2% TUTIDNTHRAN N/IIAIIZAUAN 161GCIRD  1INANIIZERAN Hever
& DPhacDEMONET PI_20131114 851 10ae DEMONET_FL SIMEN  HasDms 26 ALANESIMPM  TUIAIITHEZAM MI2B0  (ANABEZKAN  Hever
5 DAPRomDEMONET PLI0I1113 165550ws DENONET FI 0T HesDas 256 NAVANASKIIPK  T/UZNIEDSPM  GOISTBY  TAIITSESI M Hever
§  DAPRacDEMONET PLZ0I31113 1235 % ac DENONET PI W HuDws 6 VAN IZEHPM /IANLEIPM WOLDBD  NAISERIIN Heer
7 DPlaciDEMONET_PIZ0131113 (345-12uc  DEMONET_PI UGS HarDas 256 MAMANEAMEAN  TAVZII2EI6PM GONSI0  TANZNI1AZ00PM  Never
v ER P03 111271506 DEMONET PI BHSIEE  HacDae 256 NAZANEISMPM  TUVEIIEEMAM 081525080 TANAISIINAM  Hever
9 DAPhoc\DEMONET_PLZ01311-11_152-150 DEMONET_PI M2 HesDas 2% NRANSIBMPM WALGND  TIZADESTHPN  Hever
10 DAPIacIDEMONET 120131111 075635 DEMONET Pl WTIER  HesDin 356 75 TWIVDIITRBEM &SRO AV Never
It DEMONET P WM HuDms 26 100N ZATOPM TIVZNITSTTAM @ IT6H0 TSI Never
2 DEMONET I U HesDela 2% TI/IOZTTHNAM V/IDAIIZAIPN KIS 1ADABILIEEPM  Hever
1 DEMONET I MM HasDas 26 VANITIAPM  T0Z1ITADM 041200040 TA0AMEE0 M Kever
N DEMONET P JR0NS  HesDats 256 IVSNIBSISTAN  TUSHNTNAAM 041045250 TUSIIGWAPH  Never
15 DEMONET_PI BN HuDus 26 NAAWILENA  AADESISTAN  WOSED  ILA2NISEAN

DE) | 2013 64752 P

) Crestebien crlaN 0 " T

15 ¥ [ v—— crm o 2B TAXINGMAN  TVAT22030PM NI 32753 PM
B DPNecDEONET P IMA D e | BT [P 2B TVAAIGUZIAM VAN TUA/013 100644 M Never
21 DAPharc\DEMONET_FI 20131103 231336 arc | 2 2 25 MAANIINPM  TVVATEIEAM TAIT2I09AM  Never
23 DAPRarc\DEMONET PI_20131103 2016 1hae | /) DieployUvegstwed archve  CriaD |y 265 IARNIIGIGPM  11/V2013 111333 PM AR TBEIEPH  Never
21 DAPharc\DEMONET PI 20131103 172280m | e 26 TAIISNEPM  TVVNTIBIEZIPM TATIBEISEPM  Never
2 DAPRarcDEMONET #1.20131103 1432 Mo i o 26 TAI2RAPM TVVI5258PM NAISSEITPM  Mever
25 DAPla\DEMONET_PLZ0131101_1824-17arc | Mabe Readorly M€ ba 2% V/VIG2ISPM  T/AZ0I2R4IPH 12008250 T1AZNIZTLAPH  Hever
26 DAPRarc\DEMONET FI 2013403 122827 T . [ B MO RRKPM TUVUNBEAIEPH 0S50 HAZDITRI0PM  Never
—— < 26 102320138565PM WAL T23250PH 14150 IDGLATIITII0PM  Never
CST ke 2% 1028201125654 WWISIIEHHAM 11958570 IDINDNISB/APM  Hever
e [ 26 OZSAUTIZTPM ID013125AN HOSHIE0  IDZWDDZIEIIAM  Never
2 255 M2I2NIISAIAM D2GITRAPM HIEIERD  02ITIZAPH  Never
FS s 2%  107920390211PM  1020201325041AM 30552300 10201332704  Never
e 26 0772013 115521PM 107SA013SO21TPM 14202500 1DAS/013IBOSAIPM  Never

o 256

107162013 120644 M 10/17/2013115921PH 142382370 107182013 122102AM  Never
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10.2.16 Activating Compensation

— Point Order @ 1w Historical | = One Plot |4 Vertical Pair —I o, Auto Scale %
— 4
$ = e EECRCRCY El ¥ comare e - € ¢ L K7

+
t Display Order v E
Compensate Pverlay  Help
Plot Scaling Manage Reference Data [§ Apply Refererfle Data

1d = =2 Four Plots
Start Point  Data Timeline o Zoom Zoom @ © Piayback Horizomtal Pair [y Select  Auto Change | Create  Manage
Here | Navigation Table To In ouw O1h FKiie Page | Scale

Point Navigation & Data Table Time Navigation Plot Pages

) Scales | Reference References

Click the Compensate button to activate Compensation.
rENWEREems A 7] BlzH e [N

Trend Timebase Transient Spectrum Advanced @ Search
% = s iler vt <] [nl| © & & | O (O] L one e M s & € A W
Sart | Point Dara Timeline Go  Zoom Zeom © ¢ (Plvback | xTwoPlaw ool Change  Create  Manage  Compensate Overlay
Here  List Table To m om @lh Live &% Four Plots  page | Secale § Rese Scales | Reference References
Point List & Dara Table Time Navigation Plot Pages. Plot Scaling Manage Reference Data Apply Reference Data
s o e e o
TIBY 63VE2902A 45°L (88,61 umpp)
TIBX 63VE25028 45°R  (70.57 um pp)
Rl - ia The Compensation source is N N /
o highlighted in the header. 7\ 1 ]
m If the plot cannot be compensated, / \ / \ /
. e there will be no compensation [ T A
F source shown. / \ / \ f
The amplitude readout shows the \J \J
o compensated value.
\
// \\ // \\ // \ / \\ / \\ / \\ /A
T / | W | N W B
AR N Y AN N A VO A WY 4N WO A W Y
4 \-d e \d \d Yod Vi \
\ \, \ \ \J

o
QOB P #F 16122017, 01:03:34.04

16.12.2017,01:01:43.81 (Im 50s) Page 1 of 2 4= =) 16.12.2017, 01:02:37.78 )

NOTE!

I If you have not yet selected a reference tag, the plot will show an error message.

10.2.17 Showing and Hiding Overlays

&] .E: Point Order = @ 6)\ Q Q@ 1w QHistorical | = One Plot [%] Vertical Pair f’! Cn:‘;:‘r::‘; . % ‘ ‘ E ‘ o

Asset Display Order v o
1d = =
Start Point  Data Timeline o Zoom Zoom @ © Piayback Horizomtal Pair [y Select  Auto Change | Create  Manage  Cq Overl Help
Here | Navigation Table To In ow O1h FKiie Page | Scale D Reset Scales | Reference References
Point Navigation & Data Table Time Navigation Plot Pages Plot Scaling Manage Reference Data | Apply Referdce Data
e

Click the Overlay button to overlay reference data on supported plot types. Please refer to
Using overlays for more information.
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10.2.18 Open the Manual

— ® (9\ Q ® 1w O Historical

Timeline Go  Zoom zoom O 19 O Playback
ow O@1h &Kiwe

Time Navigation

T‘ Point Order
- Asset Display Order v
Start Point  Data

Here  Navigation Table To In

Point Navigation & Data Table

= One Plot

=# Horizontal Fair 23 Four Plots

Plot Pages

i Vertical Pair J’*

Auto Scale

h € € 4 W

Change Compensate Overlay
Manage Reference Data | Apply Reference Data

Compare Plots v
Select | Auto
Page

Create  Manage

D Reset Scales | Reference References

Scale

Plot Scaling

Use the Help button to quickly open the present document in your default PDF viewer.
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10.3

10.3.1

© Briel & Kjeer Vibro ¢ S1176125.002 / V15

The Trend Tab

The Trend tab contains configuration for how Trend type plots are displayed.

Q Direct/Primary [ | 1% [ | 1X Phase [ | Gap/Bias IlIV'\_ ‘f
A Add Speed [[]12X [] 2X Phase [ | Bandpass

Small Large Waveform Data

Trend Trend IBlzs |8 e i E e Ticks Annotations

Trend Plots Primary & Secondary Measurements Waveforms | Data Annotations

From the Trend tab, you can:

Show or hide the Small Trend (Navigation Trend)

Show or hide the Large Trend

Select primary and secondary measurements to be displayed on trends
Show or hide waveform tick marks

Show or hide data annotations

Go to Timebase Tab

Show or Hide the Small Trend

Direct/Primary [ 1X [] 1X Phase [ | Gap/Bias IIIV\- d'
AddSpeed [ ] 2X [ ] 2XPhase [ | Bandpass

Waveform Data
[ nX [ nX Phase ] Other Ticks Annotations

Primary & Secondary Measurements Waveforms | Data Annotations

The Small Trend button controls the visibility of the Small Trend pane at to be lower part of screen
(above the Timeline).

TIB\TIBY 63VE29024 151 RPM

9,4 mil pp 37100 RPM N\ P Direct 0,21 mil pp
FoN TIB\TIEX 63VE29026 151 RPM

» Direct 0,30 mil pp

SPEED|TPHS 635E0518

P Speed 150,9RPM

0,2 mil.pp 150,0 RPM ]

01:45 01:02:00 01:02:15 01:02:30 01:02:45 01:03:00 01:03:15 01:03:30

The Small Trend pane shows the time range that is currently selected for analysis. It is a trend plot
that remains visible on any plot page, thus providing context about the data that is currently being

analyzed in the main plot area. Traces will be added for each selected channel. The default selection
of measurements per channel to be shown can be customized.

The cursor position on the Small Trend defines the Dynamic Cursor Time.

You can show or hide traces and rubber band zoom the selected time region in the same manner as
on the Large Trend plot.
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10.3.2 Show or Hide the Large Trend

Direct/Primary [ | 1X [ | 1X Phase [ | Gap/Bias III\f\. f
AddSpeed [ 2X [ | 2X Phase [| Bandpass

Waveform Data
[JnX [7] nX Phase [] Other Ticks Annotations

Primary & Secondary Measurements Waveforms | Data Annotations

The Large Trend button controls the visibility of the Large Trend plot. Traces will be added for each
selected channel. The default selection of measurements per channel to be shown can be
customized.

10.3.3 Select Primary and Secondary Measurements to be Displayed on Trends

Q Direct/Primary | | 1X [ | 1X Phase | | Gap/Bias II f
A> 5b Add Speed  []2X [] 2XPhase [ Bandpass S

Small  Large I Waveform Dara
Trend  Trend Lk Phase L] Other Ticks Annctations

Trend Plots R e ndan Mo Waveforms | Data Annotations

You can define the measurements to be displayed on Small Trend and Large Trend plots from the
Primary & Secondary Measurements section of the Trend ribbon.

Direct/Primary | | 1X | | 1X Phase | | Gap/Bias
Add Speed [12X [ ] 2X Phase [ | Bandpass
[ 1 nX [ | nX Phase [ | Other

Primary & Secondary Measurements

Options Direct/Primary and Add Speed should be activated for most uses cases. Direct/Primary
ensures that the most important (primary) measurements are being trended for all selected channels.
The Add Speed option, on the ther hand, additionally adds a trend of the speed measured by phase
triggers associated with at least one of the currently selected channels.

Additional measurements can be added by checking the corresponding options. For example, if you
want to only see 1X vector measurements, check the 1X box. The following tables show the
association of the measurements to the options available in the Primary & Secondary
Measurements section.
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Channel

Type

Measurements

Trend Group

Channel
Type

Measurements

Trend Group

Acceleration | Direct (primary) Direct/Primary
Bias Gap
1X Amplitude 1X, 1X Phase
and Phase
2X Amplitude 2X, 2X Phase
and Phase
Bandpass Accel Bandpass
nX nX, nX Phase
Accel Slow Direct (primary) Direct/Primary
RMS Bias Gap
Acoustic Direct (primary) Direct
Bias Gap
Band-pass filters Bandpass
1to 8
Aero Accel Aero 1X Direct/Primary
Tracking Filter
(primary)
Band-pass 1 Bandpass
Band-pass 2 Bandpass
Bias Gap
Aero 1X Tracking Direct/Primary
Velocity Filter
Tracking Band-pass Bandpass
Bias Gap
Aero Primary Band- Direct/Primary
Velocity pass
Bandpass Added Band- Bandpass
pass
Bias Gap
Axial Axial Position Direct/Primary
Position,
Axial Gap Gap
Position w/ Axial Vibration Bandpass
sync
Case Direct Direct/Primary
Expansion
Case Differential Case Direct/Primary
Expansion Expansion
(2ch) Direct 1 Other
Direct 2 Other

© Briel & Kjeer Vibro ¢ S1176125.002 / V15

Diagnostic Direct (primary) Direct/Primary
Acceleration Bias Gap
1X Amplitude and 1X, 1X Phase
Phase
2X Amplitude and 2X, 2X Phase
Phase
nX Amplitude and nX, nX Phase
phase
Diagnostic Direct Direct/Primary
Proximity Gap Gap
1X amplitude and 1X, 1X Phase
phase
2X amplitude and 2X, 2X Phase
phase
nX amplitude and nX, nX Phase
phase
Diagnostic Direct Direct/Primary
Velocity Bias Gap
1X amplitude and 1X, 1X Phase
phase
2X amplitude and 2X, 2X Phase
phase
nX amplitude and nX, nX Phase
phase
Diff Exp Direct Direct/Primary
Single Probe Gap Gap
Diff Exp Comp Composite Direct/Primary
Input Direct 1 Other
Direct 2 Other
Gap 1 Gap
Gap 2 Gap
Diff Exp Dual Composite Direct/Primary
Ramp Direct 1 Other
Direct 2 Other
Gap 1 Gap
Gap 2 Gap
Diff Exp Composite Direct/Primary
Single Ramp Direct 1 Other
Direct 2 Other
Gap 1 Gap
Gap 2 Gap
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Channel Measurements Trend Group Channel Measurements Trend Group
Type Type
Discrete Digital State Direct/Primary Hydro Direct Direct/Primary
Input Velocity Bias Gap
Dynamic Direct Direct/Primary 1X Amplitude 1X
Pressure .
Bias Gap 2X Amplitude 2X
Pressure Band- Bandpass Bandpass 1 Bandpass
ass 1
P Bandpass 2 Bandpass
Pressure Band- Bandpass
pass 2 Bandpass 3 Bandpass
Pressure Band- Bandpass Bandpass 4 Bandpass
pass 3 Bandpass 5 Bandpass
Eccentricity PP Eccentricity Direct/Primary Bandpass 6 Bandpass
Gap Gap Bandpass 7 Bandpass
Min Other Bandpass 8 Bandpass
Max Other Low Direct Direct/Primary
Ecc Position Other Frequency Bandpass Bandpass
Acceleration
Enveloped Direct Direct/Primary Bias Gap
Accelerati .
ceeleration Bias Gap Low Direct Direct/Primary
Cage Bandpass Frequency Bias Gap
Velocity
IRBP Bandpass
ORBP Bandpass _Ilf’rriw;gs:r Speed Direct/Primary
Ball Spin Bandpass Gap Gap
. Rotor Other
2X Ball Spin Bandpass Acceleration
Hydro Direct Direct/Primary Peak Speed Other
Radial Ga Ga
Vibration P P Process Direct Direct/Primary
1X Amplitude 1X Variable Bias Gap
2X Amplitude 2X ) . . .
— ] — Radial Direct Direct/Primary
andpass andpass ibrati
p p Vibration Gap Gap
Bandpass 2 Bandpass -
1X amplitude 1X, 1X Phase
Bandpass 3 Bandpass and phase
Bandpass 4 Bandpass 2X amplitude 2X, 2X Phase
Bandpass 5 Bandpass and phase
Bandpass 6 Bandpass nX nX, nX Phase
Bandpass 7 Bandpass Band-pass 1 Bandpass
Bandpass 8 Bandpass Band-pass 2 Bandpass
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Channel Measurements Trend Group Channel Measurements Trend Group
Type Type
Radial Direct Direct/Primary Recip Discharge Direct/Primary
1X Amplitude 1% Suction Direct/Primary
. Pressure
2X Amplitude 2X Compression Other
3X Amplitude nX Ratio
4X Amplitude nX Maximum Other
Bearing, Bandpass Pressure
Resonance, Minimum Other
Resonance (2") Pressure
Radial Smax Direct/Primary Peak Rod Other
V_|brat|on Direct Direct/Primary Compression
with Smax p p Peak Rod Other
ap ap Tension
1X a:jmr;\lltude 1X, 1X Phase Rod Reversal Other
and phase Degrees
2X litud 2X, 2X Ph X . . .
an?jmil uee ase Recip Rod Average Piston Direct/Primary
phase o
Drop Position
REBAM Direct Direct/Primary Rod Runout Other
Channel G G
ap ap Average Gap Gap
Rotor Region Bandpass Triggered Piston Other
Prime Spike Bandpass Position
REB Overall Direct/Primary Triggered Gap Other
Aogeleration | prime Spike Bandpass Recip Rod Direct PP Direct/Primary
Acceleration HF Bandpass Position Gap Gap
(Slow) Demodulated 1X amplitude 1X, 1X Phase
Bias Gap and phase
Recip Direct Direct/Primary Crank Angle Other
Crankcase . Rod Pos Other
Velocit 1X amplitude 1X, 1X Phase .
y and phase Magnitude
] Rod Pos Phase Other
2X amplitude 2X, 2X Phase
and phase Reverse Rev Speed Other
Bias Gap Rotation Num Rev Other
. . ) Rotations
Recip Impact Count Direct/Primary
Impact - - - Rev Peak Speed Other
Maximum Direct/Primary
- Forward Speed Other
Bias Gap
Gap 1 Gap
Gap 2 Gap
Shaft Shaft Abs Direct Direct/Primary
Absolute RV Direct Direct/Primary
Gap Gap
1X amplitude 1X, 1X Phase
and phase
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Channel

Type

Measurements

Trend Group

Shaft Velocity Direct Direct/Primary
Absolute Vel Intg Direct Bandpass
Bias Gap
1X amplitude 1X, 1X Phase
and phase
2X amplitude 2X, 2X Phase
and phase
Simulated Speed Direct/Primary
Phase
Trigger
Tachometer Speed Direct/Primary
Gap A Gap
Tracking Overall Direct/Primary
Acczggtion 1X amplitude 1X, 1X Phase
and phase
Bias Gap
Ball Spin Bandpass
2X Ball Spin Bandpass
Cage Bandpass
HF Bandpass
Demodulated
IRBP Bandpass
ORBP Bandpass
Valve Direct Direct/Primary
Position Bias Gap
Velocity Direct Direct/Primary
Bias Gap
1X amplitude 1X, 1X Phase
and phase
2X amplitude 2X, 2X Phase
and phase
nX amplitude nX, nX Phase
and phase
Bandpass Bandpass
Zero Speed Zero Speed Direct/Primary
Speed Direct/Primary
Gap Gap
Peak Speed Other
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10.3.4 Show or Hide Waveform Tick Marks

Q. a Direct/Primary [ | 1X [ | 1X Phase [ | Gap/Bias
A AddSpeed [ 2X [ | 2X Phase [| Bandpass

Small  La
ma nER [InX [ nX Phase [] Other

Trend Trend

Data
Annotations

Trend Plots Primary & Secondary Measurements Data Annotations

The Waveform Ticks button controls whether waveform collection times will be indicated by dashes
(ticks) on Small Trend and Large Trend.

7) ISETPOINT

e 53; éiﬁ‘;’i.:“'cl;: D e e (M| With activated Waveform Ticks,
el IR S | el e waveform collection times will be
e A “ indicated on Small Trend and .
R R e
. ﬁ Large Trend. z
- ’ m More interesting waveforms will be [+
' G Tev sovesmorn [
D os i shown closer to the top of the plot.

s

o
7
_——
!
'-H, — =il 1 i
o LU T ‘w. o T ey W i
firm oz FE T B T o e
1612201701 8148 [P
e
PO ’ L

b sy W 0.09%
SPEED/ TPHS 635E0518

pr— = ks 238,806
005 02 mipg 1500 B
o argzon arozs orer v areson aress orgz0

Clear 2 16122017, 01014361 (Im50s) Page 1of | € 3 16122017, mnwg:o OB D % 1617207,01052004

The vertical position of the tick mark visualizes the interestingness of the waveform. Typically, many
waveforms will be recorded during transient phases or unusual events. You can change the axis
scale from the % setting in the Change Scales pane.

10.3.5 Show or Hide Data Annotations

Q Direct/Primary [ | 1X [ | 1X Phase [ | Gap/Bias III\f\. g.-
A> Add Speed  []2X [] 2XPhase [ Bandpass
Small  Large Waveform Dara
Trend  Trend LI nX L] nX Phase [] Other Ticks Annctations
Trend Plots Primary & Secondary Measurements Waveforms [Rata Appotation

The Data Annotations button controls the visibility of annotations (Alarm Markers and State Markers)
on Small Trend and Large Trend.
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10.4 The Timebase Tab

The Timebase tab contains configuration for how Orbit, Timebase, and Orbit/Timebase plots are
displayed.

Q \j\ Y Enable Filter Number of Revolutions 8 Number of Seconds 1

_ - ["1 Asynchronous Orbit/ Timebase
Orbit Time | iter=/1X

Orbit & Time Plots Synchronous Asynchronous

From the Timebase tab, you can:

Show or hide the Orbit, Timebase, or combined Orbit/Timebase plot
Enable and adjust filtering

Adjust the Number of Revolutions for Synchronous Waveforms

Adjust the Number of Seconds for Asynchronous Waveforms

Show or Hide Asynchronous Orbit, Timebase, and Orbit/Timebase plots

Go to Transient Tab

Page 138 of 278 © Briel & Kjeer Vibro e S1176125.002 / V15

UNRESTRICTED DOCUMENT



Brilel & Kjeer Vibro | Instructions
SETPOINT Condition Monitoring Software

10.4.1 Show or Hide the Orbit, Timebase, and Orbit/Timebase Plot

Q Y Enable Filter Number of Revolutions 8 Number of Seconds 1

- - [_] Asynchronous Orbit/Timebase
Orbit  Time ) 1X

rbit & Time Plot Synchronous Asynehronous

The Orbit and Time buttons control the visibility of Orbit and Timebase plots. Note that, if Orbit and
Time are activated simultaneously, a combined Orbit/Timebase plot will be shown for suitable
channel pairs.

10.4.2 Enable and Adjust Filtering

Q Y Enable Filter | Number of Revolutions 8 Number of Seconds 1

SR i ["] Asynchronous Orbit/Timebase
Orbit  Time [ Filter = 1X

Orbit & Time Piots ynchronous Asynehronous

Filtering applies to the Orbit, Timebase, and Orbit/Timebase plots. When filtering is enabled, these
plots will visualize the 1X, 2X, or nX vector as waveforms instead of showing the unfiltered waveform.
Here, “nX” denotes the user-defined multiple of the running speed that has been configured in the
device (for example, 0.5X or 3X).

To filter Orbit, Timebase, or Orbit/Timebase 7 Enable Filter
plots to a specific vector: Filter = -
1. Click the Enable Filter button. —
2. Select the multiple of the running 2x
speed to visualize.
NX
o NOTE!
I To show filtered data, the UMM must be configured to measure the 1X, 2X, or nX
vector. Missing vector data cannot be by SETPOINT CMS.
. NOTE!
I If the vectors are integrated, the filtered waveform will also be integrated.
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10.4.3 Adjust the Number of Revolutions for Synchronous Waveforms

Number of Seconds 1

Q Y Enable Filter | Number of Revolutions §
Asynchronous Orbit/ Timebase

Orbit  Time | Filter=1% -

Orbit & Time Piots Asynehronous

You can change the number of shaft revolutions shown on Orbit, Timebase, and Orbit/Timebase plots
from the default value of 8 revolutions. Note that this feature only applies to Synchronous waveforms.
For the asynchronous case, please refer to Adjust the Number of Seconds for Asynchronous
Waveforms.

For example, changing Number of Revolutions to 16 results in the Orbit with 16 revolutions plotted:

N

Orbit Time

Filter = 1X -

Orbit & Time Plots Synchronous

TPV

INININININININININININININSNS X

The maximum Number of Revolutions shown is limited by the dataset. Boost mode data supports
much higher numbers of revolutions. The following table illustrates the number of revolutions
collected (when not in boost mode) when using the example of the default setting of 2048 samples
per waveform. Note that 1024X and 512X sample rates are only available for reciprocating
compressor channel types.

1024X 2
512X 4
128X 16
64X 32
32X 64
16X 128
Page 140 of 278 © Bruel & Kjeer Vibro e S1176125.002 / V15

UNRESTRICTED DOCUMENT



Brilel & Kjeer Vibro | Instructions
SETPOINT Condition Monitoring Software

10.4.4 Adjust the Number of Seconds for Asynchronous Waveforms

Q Y Enable Filter Number of Revolutions 8 Number of Seconds 1

= . Asynchronous Orbit, Timebase
Orbit  Time Efteng] 1X

Orbit & Time Piots Synchronous Asynehronous

You can change the displayed length of a waveform shown on Orbit, Timebase, and Orbit/Timebase
plots from the default value of 1 second. Note that this feature only applies to Asynchronous

waveforms. For the synchronous case, please refer to Adjust the Number of Revolutions for
Synchronous Waveforms.

For example, changing the Number of Seconds to 2 will result in a time range of 2 seconds on
asynchronous Timebase plots:

Q \/\ T Enable Filter MNumber of Revolutions 8 MNumber of 5econd

- _ - Asynchronous Orbit/Timebase
Orbit Time | fter= 1X

Orbit & Time Plots Synchronous Asynchronous

2230 RPM 16.12.2017 01:02:41.26

— - 0,0000 s "
57,58 um 221 -25.50 um

30 4

The maximum Number of Seconds shown is limited by the dataset. Boost mode data supports much
longer waveforms.

By default, SETPOINT CMS will only show the Synchronous Waveform where applicable. Please
refer to Show or Hide Asynchronous Orbit/Timebase for changing this setting.
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10.4.5 Show or Hide Asynchronous Orbit, Timebase, and Orbit/Timebase plots

Q \f\ Y Enable Filter Number of Revolutions & 1
Filter = 1X = Asynchronous Orbit/ Timebase|

Orbit  Time

Orbit & Time Piots Synchronous Asynehronous

By default, SETPOINT CMS will preferentially show Orbit, Timebase, and Orbit/Timebase plots based
on the synchronously sampled waveform. That is, if both types of waveforms have been recorded for
a particular channel, only the synchronous waveform plot will be displayed. To additionally view the
asynchronously sampled waveform asynchronous data, check the Asynchronous Orbit/Timebase
checkbox.

For example, activating Time and Asynchronous Orbit/Timebase for a standard Radial Vibration
channel will lead to the following display:

Q T Enable Filtear Number of Revolutions 8 Number of Seconds 1
Filter = 1% ~ Asynchronnus Orbit/Timebase
Orbit  Time
Orbit & Time Plots Synchronous Asynchronous

Both types of waveforms are being
shown.

The header indicates the respective
waveform type.

Jillk
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Asynchronous Orbit, Timebase, and Orbit/Timebase plots will not have phase trigger marks and
cannot be filtered or compensated. The synchronous waveform always shows the number of
configured shaft revolutions. The temporal waveform length thus varies when the machine speed
changes. The asynchronous waveform, on the other hand, will show fewer revolutions at low speed
and more at higher speeds, where the temporal length of the waveform is constant.

The following example illustrates these differences by comparing the same pair of plots (synchronous

in the left column, asynchronous in the right) at a low running speed (top row) and a high running
speed (bottom row):

Low speed

547 RPN 16.12.2017 01:02.05.63
TX 63VE29028 45°R 002485
@ SyncWaveform (11,11 um pp) -0.30 um

956 RPN 16.12.2017 01:02.05.68
TIeX 63VE25028 457 R 0.0000 5
@ AsyncWaveform (1071 um pp) 3.48 um

] Same number of Varying number of
High speed revolutions but revolutions but same
different time length. time length.
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10.5 The Transient Tab (optional)

The Transient tab contains configuration for how Bode, Polar, and Shaft Centerline plots are

displayed.
Note that the Transient tab is visible by default but can be hidden from the Start Here dialog.
1X [ ] Direct (Bade) [ ] Show Time
J-\\: R [[1 2% [] Show Time (Polar) @
Bode Polar ] X Shaft

Centerline

Bode & Polar Vector Plots Shaft Centerline Plot

From the Transient tab, you can:

e Show or hide the Bode and the Polar plot

o Select vector measurements to be displayed on Bode and Polar plots
e Show or hide Direct measurements on Bode plots

e Use time labels instead of speed labels on Polar plots

e Show or hide the Shaft Centerline plot

e Use time labels instead of speed labels on Shaft Centerline plots

Go to Spectrum Tab
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10.5.1 Show or Hide the Bode and the Polar Plot

~d (“- 1X [ Direct (Bode) @ ["] Show Time
ZANRIS.N [] 2X [] Show Time (Polar)
Bode Pola Shaft

[ nx

& Polar Vector Plots Shaft Centerline Plot

Centerline

The Bode and Polar buttons control the visibility of Bode and Polar plots.

10.5.2 Select Vector Measurements to be Displayed on Bode and Polar Plots

I Direct Bode) @ [] Show Time
[ 2x |7 Show Time (Polan)
Cnx shafe
Centerline
£ Polarlector Plots Shaft Centerline Plot

Choose which vector data values to plot on the Bode and Polar plots. By default, these plots will show
1X amplitude and phase only. Activate 2X and/or nX to compare different sets of vector data. Here,
nX denotes the user-defined multiple of the running speed that has been configured in the device (for
example, 0.5X or 3X).

el N

Bode Polar

Bod|

NOTE!

I If Bode or Polar plots are activated with no vector selected, the Bode plot will open
showing the 1X vector.

When activating multiple sets of vector data, Bode plots will show multiple traces (one per selected
vector data) within a single plot:
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Polar plots, on the other hand, will show each set of vector data in a separate plot:

A 210
70

10.5.3 Show or Hide Direct Measurements on Bode Plots

~d 1% [ Show Time
e (;:
Shaft

[ 2X | Show Time (Polar)
[ nx

Bode & Polar Vector Plots. Shaft Centerline Plot

Bode Polar

Centerline

In addition to vector measurement data, Direct (overall) data can be overlaid on the amplitude part of
Bode plots using the Direct (Bode) checkbox. This allows users to quickly determine how the
individual vector data sets influence the Direct (overall) measurement.

2268 RPM 08.02.2017 12:49:47.54

@ X 2532umpp £ 79
@ Direct 32.23 um pp
o 1000

2000 3000
L !

m
50 —
. I
. I 1
A Il
g 40 / I\ // l
20 \7‘"_—/ " i
) o | e e
N e \
/
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10.5.4 Use Time Labels instead of Speed Labels on Polar Plots

~ (“- 1X_ || Direct (Bode! @ ["] Show Time
IZANRIS.N (] 2| (] Show Time (Polar)
Bode Folar - f Shaft

" Centerline

Bode & Polar Vector Plots. Shaft Centerline Plot

The Show Time (Polar) checkbox labels Polar plots with the sample time. When the Show Time

(Polar) checkbox is cleared (default), the points are labelled with the speed.
SZ;z:\i\P/N\Iﬁﬂ[s/;fﬂ/::lgS;:f 51.06 PM 3313//77&777%\; 2437 RPM  3/8/20181:33:51.06 PM
@ 1X2.211 mil pp £ 202" —

Smax\RV with Smax 3 45° L 330/,,,77&7,
@ 1X2.211 mil pp £ 202"

~_/ B
T s
03/08/2018 01:31:24 PM mil pp 03/08/2018 01:33:51 PM | |03/08/2018 01:31:24 PM

mil pp 03/08/2018 01:33:51 PM

Points labelled with speed Points labelled with time

10.5.5 Show or Hide the Shaft Centerline Plot

~ (‘\ 1X [ Direct (Bode) @ ["] Show Time

A= IR 5 2% 0 Show Time Potan

Bode Polar Shaft
[ nx

Centerline
Bode & Polar Vector Plots.

Shaft Ceffterline Plot

The Shaft Centerline button controls the visibility of Shaft Centerline plots.

10.5.6 Use Time Labels instead of Speed Labels on Shaft Centerline Plots

~ (“- 1X [ Direct (Bode) @ ["] Show Time
ZASRIS.N [] 2X [] Show Time (Polar)
Bode Folar Shaft

" Centerline

Bode & Polar Vector Plots. Shaft Centerline Plot

Similar to the equivalent functionality for Polar plots, the Show Time checkbox labels Shaft Centerline
plots with the sample time. When the Show Time checkbox is cleared (default), the points are
labelled with the speed.
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10.6 The Spectrum Tab

The Spectrum tab contains configuration for how Spectrum, Waterfall, and Cascade plots are
displayed.

= :
Spectral Lines 800 - 3D Cursor Standard - [ Bearings
I 2 :ﬂ& nX fX il £=si |

Spectrum Waterfall Cascade  Order ~ Windew Type Hanning = pogoie  pyp Defaule 3D View Top Down =~ 3p pig
Spectrum Spectrum  Displayed Waveforms 50 - Walls

Spectrum Plots Plot Options Waterfall & Cascade Plot Options Bearing Data

From the Spectrum tab, you can:

Show or hide the Spectrum, the Waterfall and the Cascade plot
Enable the Order Spectrum

Adjust the Number of Spectral Lines

Select the Spectrum Window Type

Enable Integration

Enable the Full Spectrum

Select the 3D Cursor

Select the Default 3D View

Adjust the number of Displayed Waveforms
Enable 3D Plot Walls

Enable Bearing Cursors

Go to Recip Tab
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10.6.1

10.6.2

10.6.3

Show or Hide the Spectrum, the Waterfall and the Cascade Plot

T .
Spectral Lines 800 - 3D Cursor Standard - [] Bearings
e ze A nx LN =

Spectrum Waterfall Cascade] Order  Window Type Hanning «| yooorare  Fupl Default 3D View | Top Down =| ap pio,
Spectrum Spectrum | Displayed Waveforms 50 -  Walls

Spectrum Plots Plot Options Waterfall & Cascade Plot Options Bearing Data

The Spectrum, Waterfall and Cascade buttons control the visibility of Spectrum, Waterfall, and
Cascade plots.

Enable the Order Spectrum

l ﬁ ﬂ nX | SeectalLines 800 - IX Al 3D Cursor Standard | ez [] Bearings

Window Type Hanning - Default 3D View Top Down - 3D Plot

Spectrum Waterfall Cascade Order Integrate Full

Spectrum Spectrum  Displayed Waveforms 50 - Walls

Spectrum Plots Plat Options Waterfall & Cascade Plot Options Bearing Data

The Order Spectrum option controls whether the X axis of Spectrum, Waterfall, and Cascade will be
in frequency (Order Spectrum deactivated) units or multiples of running speed (Order Spectrum
activated), denoted by “X”. Select this option to generate the spectrum data from the synchronously
sampled waveform.

Adjust the Number of Spectral Lines

‘s | g [P
pectral Lines 800 3D Cursor Standard 9
W % A x B i =

Spectrum Warerfall Cascade | Order  Window Type Hanning - Default 3D View | Top Down ~| 3p pjo,
Spectrum Spectrum | Displayed Waveforms 50 - Walls

Integrate Full

Spectrum Plots Plot Options Waterfall & Cascade Plot Options Bearing Data

Allows you to adjust the spectral resolution of Spectrum, Waterfall, and Cascade plots. Increasing the
Spectral Lines will reduce the width of peaks the plot, which is beneficial when identifying and
discriminating specific fault frequencies.

NOTE!

I When using many Spectral Lines, the time range covered by the analyzed waveform
can increase significantly. This can affect the quality of the spectrum data if the
machine conditions change significantly across this time range. Most significantly,
significant changes of the machine speed can have a severe impact on Spectrum,
Waterfall, and Cascade plots that are not order-normalized. Please consider using an

Order Spectrum in this case.

If the selected number of Spectral Lines exceeds the maximum allowed by the sampling
configuration defined in the device, SETPOINT CMS will limit the Spectral Lines such that no
interpolation occurs. The plot header shows the actual number of Spectral Lines being used.

NOTE!

I Waterfall and Cascade plots limit the actual Spectral Lines to 800 for performance
reasons.
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10.6.4 Select the Spectrum Window Type

“.L % :N\—_' nX Spectral Lines 800 A fx M 3D Cursor Standard - Q || Bearings
Spectrum Waterfall Cascade = Order Integrate  Full Default 3D View | Top Down - 35 pjo,
Spectrum Spectrum | Displayed Waveforms 50 -~  Walls

Spectrum Plots Plot Options ‘Waterfall & Cascade Plot Options Bearing Data

Windowing enhances the spectrum display with respect to amplitude and frequency accuracy. The
Window type applies to all open Spectrum, Waterfall, and Cascade plots. The default setting
(Hanning) is suitable for most applications.

The following examples illustrate the effects of the various window types.

1363 RPM  10/8/2015 8:35:11.82 AM
Demonet] \Turbina Vib |\ TIB\TIBY 63VE2002A Hz (800 lines Nona )
L]

0.4-

0.3=

mil pp

0.1+

Company. BK Vibro

No window (None) applied.

Notice the skirting around the peak
components. The skirting is not real
machine data — it is caused by the spectrum
Fast Fourier Transform processing.

0
] 20 40

1363 RPM  10/8/2015 8:35:11.82 AM

Demonet] \Turbina Vib | TIB\TIBY 63VE2902A 91.875 Hz (800 lines Hanning )

® 0022

T T T T T 1
100 120 140 160 180 200

Hz

Company. BK Vibro

Hanning window applied.

Notice the skirting around the peak
components is reduced. The energy moves
to the fundamental which increased from
0.34 to 0.4 by applying the Hanning window.

1363 RPM  10/8/2015 8:35:11.82 AM

T T T T T 1
100 120 140 160 180 200

Hz

Company. BK Vibro

Demonet] \Turbina Vib | TIB\TIBY 63VE2902A 91.875 Hz (800 lines  Blackman )

® 0024

0.4
03—
s
= {
0.2+
i J\
40

Blackman window applied.

Similar to Hanning, the Blackman window
reduces skirting and brings the peak closer
to the actual value.

Some consider Blackman to be a superior
window to Hanning.

T T 1
160 180 200
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1363 RPM  10/8/2015 8:35:11.82 AM

Demonet] \Turbina Vib\ TIB\TIBY 63VE2902A 23.125 Hz (800 lines Hamming )

® 0450

] 20 40

Hamming window applied

Similar to Hanning, the Hamming window
reduces skirting and brings the peak closer
to the actual value.

In general, the Hanning and Blackman
windows are superior to the Hamming
window. The Hamming window is provided
for comparison with other tools using the
Hamming window.

Company. BK Vibro

10.6.5 Enable Integration

e A
Spectrum Waterfall Cascade

Spectrum Plots

Spectral Lines 800 -+ 3D Cursor Standard
nX f X il

Order ~ Window Type |Hanning ~ R o orarel  Funl

Spectrum Spectrum | Displayed Waveforms 50

Plot Options

Default 3D View Top Down ~

Waterfall & Cascade Plot Options

T
160

[] Bearings

Bearing Data

T 1
180 200

Click the Integrate button to integrate Spectrum, Waterfall, and Cascade plots from user-defined

e acceleration units to velocity units, and
e from velocity units to displacement units.

. NOTE!

I On Spectrum, Waterfall, and Cascade plots, spectral components below 1/T Hz (T is the
waveform duration) are set to zero as even minimal numerical rounding errors will be
amplified significantly due to the high integration gain at low frequencies.

o NOTE!

I Integration is only available on Spectrum, Waterfall, and Cascade plots. Orbit and

Timebase plots cannot be integrated.
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10.6.6 Enable the Full Spectrum

E— 8

Spectral Lines 800 - 3D Cursor Standard - [] Bearings
b o A o Jx | b e
Spectrum Waterfall Cascade | Order  Window Type Hanning -| (oo orarel Fupt Default 3D View | Top Down =| ap pio,
Spectrum Spectrumfl Displayed Waveforms 50 -  Walls

Spectrum Plots Plot Options Waterfall & Cascade Plot Options Bearing Data

SETPOINT CMS generates the full Spectrum, Waterfall, or Cascade from a XY probe pairs. The
resulting Full Spectrum is the spectrum of the shaft orbit, with forward and reverse vectors that
define the orbit.

Full Spectrum plots can be displayed in frequency units as well as in orders of running speed (Order
Spectrum). On plots showing a Full Spectrum, the X-Axis extends in the positive and the negative
direction. Full spectrum plot cursors show both, forward and reverse precessing values for the
selected frequency or order. Here, we use the example of a Full Spectrum in frequency units:

3600 RPM  11/30/2017 4:50:37.34 PM
Demonet] '\ Turbine Vib\TIB\Bearing TIBY 63VE2902A - TIBX 63VE2902B Hz (800 lines Hamming )
@ Full Spectrum mil pp

0.8 Header shows Full Spectrum
indicator when a full spectrum is
077 plotted.
0.6
0.5+
g
E 0.4 - -
Reverse_precessing compongnts Forward prigcessing components
0.3+
0.2
0.1 X-Axis origin
0 A : \ \ X
T T T T T T T T T 1
-200 -160 -120 -80 -40 0 40 80 120 160 200

10.6.7 Select the 3D Cursor

e : ,
Spectral Lines 800 - 3D Curser Standard - D Bearings
W = A =x oo Bemsee ] o

Window Type Hanning - Default 3D View Top Down - 3D Plot

Spectrum Waterfall Cascade | Order Integrate  Full
Spectrum Spectrum  Displayed Waveforms 50 - Walls

Spectrum Plots Plat Options Waterfall & Cascade Plot Options Bearing Data

The 3D Cursor control applies to Cascade and Waterfall plots only. Standard mode causes the
cursors to track the X-Axis point when using the Up/Down arrow keys to move between spectrums.
Track Orders causes the cursor to follow the current order. For example, if you click on the 1X
harmonic component in Track Orders mode and then use the arrow keys to move to the next
spectrum, the cursor will move to the 1X harmonic regardless of the speed.
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10.6.8 Select the Default 3D View

JLLl ;% & nX  Seecuallines 800 - IX Al 3D Cursor Standard o =1 [] Bearings
Spectrum Waterfall Cascade | Order  Window Type Hanning «| yo0orare  Fypt 3D Plot
Spectrum Spectrum | Displayed Waveforms 50 - Walls

Spectrum Plots Plat Options Waterfall & Cascade Plot Options Bearing Data

You can rotate the Cascade and Waterfall plots to different viewing angles to better see the harmonic
content. The default 3D view sets the way a new Cascade or Waterfall plot will open. Options are
South East (SE), South South West (SSW), South West (SW), and Top Down.

10.6.9 Adjust the Number of Displayed Waveforms

P ) }
Spectral Lines 800 - 3D Cursor | Standard - ["] Bearings
W g M| nx fx il ==|
Spectrum Waterfall Cascade | Order ~ Window Type Hanning *' jp.ogope pyil Defaule 30 View Top Down 3D Plot
Spectrum -1 wans
Spectrum Plots Plot Options " TCatcade ot Dptions Bearing Data

Displayed Waveforms applies only to Cascade and Waterfall plots. This is the maximum number of
spectrums that CMS will display on these plots based on the signal samples. A large spectral display
limit provides more detail but takes longer to load.

10.6.10 Enable 3D Plot Walls

L :
Spectral Lines 800 - 3D Cursor Standard D Bearings
b @ A nx Jx

Spectrum Waterfall Cascade  Order  Window Type Hanning = oo prre pyil Default 3D View Top Down -

Spectrum Spectrum | Displayed Waveforms 50 -

Spectrum Plots Plot Options Waterfall & Cascade Plot Optign Bearing Data

You can display or hide the Y axis scales and back wall on the Cascade and Waterfall plots.

12017 925386 AM
bine Vib{ TIB\Bearing TIBY 63VE2002A - TIBX §3VE2902B -42.500 He 42.500 Hz A 0.000 (800 lines Hanning )
rum 6,651 um ppl G841 um pp

i
3D Plot Walls active shows the wall on the I
back of the plot and the Y axis scale at the
02/08/2017 09:27:24 AM front. 02082017 09:27.50 AM
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10.6.11 Enable Bearing Cursors

p— :
Spectral Lines 80O - 3D Cursor Standard -
W & A ox fx =

Window Type Hanning ~

Spectrum Waterfall Cascade = Order Integrate  Full Default 3D View | Top Down - 35 pjo,
Spectrum Spectrum | Displayed Waveforms 50 -~  Walls
Spectrum Plots Plot Options Waterfall & Cascade Plot Options Bearing Data

If bearing frequencies are assigned to the point (reference REB Solutions Manual S000002001),
checking Bearings will display the bearing frequency cursors on the spectrum plot. The bearing

frequency cursors are shown on the plot and the cursor names and amplitudes are shown on the
right.

867 RPM  3/1/2018 10:40:07.46 AM

Pump 233\Inboard\TIB 65VE02440.000 Hz €800 lines Hanning )
@ Peak Stretch 0.000 g's pk
0.06 ¥ BRG 399123 867 RPM
68.47 Hz  0.001 2 Ball
34.235 Hz  0.001 Ball Spi
0.05 5.778 Hz  0.001 Cage
78149 Hz  0.002 IREP
51.858 Hz  0.057 ORBP
866.714 RPMO Speed
0.04
x
= 0034
0.02
0.014
0 “"’\J\/\'J V\j\{\" T T T T r T 1
0 20 40 60 80 100 120 140 160 180 200
Hz
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10.7 The Recip Tab (optional)

The Recip tab contains configuration for how Crank Angle, Displaced Volume and XY Rod Position
plots are displayed.

Note that the Recip tab is hidden by default but can be activated from the Start Here dialog.

[] Gas Force Number of Revolutions 1 c Adiabatic Curve l

[ Inertial Force
Crank [ Rod Load Displaced XY Rod
Angle od te Volume Position

Crank Angle Plot Displaced Volume Plot X Y Rod Position Plot

From the Recip tab, you can:

Show or hide the Crank Angle, Displaced Volume, and X Y Rod Position plot
Show or hide Gas Force, Inertial Force and/or Rod Load on Crank Angle plots
Adjust the Number of Revolutions displayed on Crank Angle plots

Show or hide the Adiabatic Curve on Displaced Volume plots

Go to Hydro Tab
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10.7.1 Show or Hide the Crank Angle, Displaced Volume, and X Y Rod Position Plot

M (] Gas Force  Number of Revolutions |1
[ Inertial Force
(| Rod Load

C /] Adiabatic Curve

Crank Displaced

Angle

Crank Angle Plot Displadkd Volume Plot

The Crank Angle, Displaced Volume, and X Y Rod Position buttons control the visibility of
Crank Angle, Displaced Volume and X Y Rod Position plots.

10.7.2 Show or Hide Gas Force, Inertial Force and/or Rod Load on Crank Angle Plot

M [ Gas Force

[ | Inertial Force]
Crank
Angle

Number of Revolutions 1 C Adiabatic Curve =1
Displaced XY Rod

B et Volume Position

Crank gnhgle Plot Displaced Volume Plot X Y Rod Position Plot

By default, the Crank Angle plot shows vibration and pressure data only.
Use the Gas Force, Inertial Force and/or Rod Load checkboxes to additionally show the
corresponding data on Crank Angle plots with at least one pressure trace.

Note that Rod Load Reversal Points will only be displayed if the Rod Load option is checked.
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10.7.3 Adjust the Number of Revolutions

M [[] Gas Force Number of Revolutions 1 C Adiabatic Curve

[ Inertial Force ol
Crank o Load Displaced XY Rod
Angle o Lo Volume Position

Crank Angle Plot Displaced Volume Plot X Y Rod Position Plot

Change the Number of Revolutions to see a data sample plotted over more or fewer revolutions on
the Crank Angle plot.

PSTRPM 26.00.2023 15:59:32.15

Cfinder 1

@ Cyiinder Pressure Head End 109,60 kiag
stage | 3w
® Gas Force 268,12 kN
@ incrtial Foree 343 kN
® Rod Load 236,59 kN

B
20004

10.7.4 Show or Hide the Adiabatic Curve

[ GasForce  Number of Revolutions 1 C Adiabatic Curve 1
[ Inertial Force
Crank ) Load Displaced XY Rod
Angle o Lo Velume Position

Crank Angle Plot

Displaced Volume Plot X ¥ Rod Position Plot

The Adiabatic Curve checkbox controls the visibility of the theoretical pressure curve in

Displaced Volume plots. Note that the Isentropic Exponent of the compressed gas and the physical

Cylinder Clearance of the cylinder need to be configured to get meaningful results
(cf. section 11.2.13.1).

257 RPM 26.09.2021 DB:5T-18.56
Lylnder |

® Cylinder Pressure Head End Adiahatic
@ Cylinder Pressure Hoad Fad

ny
108,18 kPan tsentrapic Exponent 1,251
189,35 kPay

2000

1000

0% 0% ws

w0 W 100%
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10.8

10.8.1

The Hydro Tab (optional)

The Hydro tab contains configuration for how Unrolled Rotor Profile, Unrolled Stator Profile, and
Circular Rotor Profile plots are displayed.

Note that the Hydro tab is hidden by default but can be activated from the Start Here dialog.

— — /aa
™ - (@
Unrolled Rotor  Unrolled  Circular Rotor
Profile Stator Profile Profile

Air Gap Plots

From the Hydro tab, you can:

e Show or Hide the Unrolled Rotor Profile, Unrolled Stator Profile, and Circular Rotor Profile Plot

Go to Compressor Map Tab

Show or Hide the Unrolled Rotor Profile, Unrolled Stator Profile, and Circular
Rotor Profile Plot

™" £ L J
Unrolled Rotor Unrolled Circular Rotor|
Profile Stator Profile Profile

Air Cap Plots

The Unrolled Rotor Profile, Unrolled Stator Profile, and Circular Rotor Profile buttons control the
visibility of Unrolled Rotor Profile, Unrolled Stator Profile, and Circular Rotor Profile plots.
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10.9 The Compressor Map Tab (optional)

The Compressor Map tab contains configuration for how Compressor Map plots are displayed.

Note that the Compressor Map tab is hidden by default but can be activated from the Start Here
dialog.

/

Compressor
Map

Compressor Map

From the Compressor Map tab, you can:

e Show or hide the Compressor Map plot

Go to Advanced Tab

10.9.1 Show or Hide the Compressor Map Plot

V4

Compressor
Map

The Compressor Map button controls the visibility of Compressor Map plots.
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10.10 The Advanced Tab

The Advanced tab contains features of SETPOINT CMS that are typically used by advanced users,
or that are limited to special applications.

= = J\ Danger .

i € b Aen

ributes  Events State
Bl svstem | Based View

Event List

State Fileer Q)
Qu

State Based Annotations

sick | Clear  Clear
Pins  Locks

Title [ "] Show Notes
[ Show Title ["] Show Asset Path
Show Time Range

Annotate Plots

The Advanced tab contains configuration for how CMS will show your plots.

Page 160 of 278

Show the Attributes Pane

Show and filter events on the Events Pane

Enable state-based displays

Select a state filter

Create a Quick View

Clear pinned or time-locked plots

Show or hide a custom plot title in plot headers

Show or hide custom notes in plot headers

Show or hide the Asset Path in plot headers

Show or hide the time range on plots
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10.10.1 Attributes (The Attributes Pane)

= | g A P S i @ ' Q. | mive [ oraliploss O Sy
o= € e - a [ Show Title [] Show Asset Path
Attributesl] Events State Quick | Clear Clear Show Time Ra
Bl svstem  Basea View | Fins  Locks ow Time Range
Event List State Based Annotations Annotate Plots

Most points and assets have additional attributes that are stored in the database. Attributes can
include configuration values, alarm limits, or Pl AF analysis results. If Attributes are activated, all
attributes of the Focused Point are displayed in the corresponding pane on the right.

In the example below, Attributes of a channel called “Shaft DE Y” are displayed.

Attributes X

Channel Number |4 |

Channel Type |?acia| Vibration |

Description | |

Direction L -

Direction Of Rotation | Clockwise -

Name [Shaft DE Y |

["] Orientation =1}

[] Scale Factor 202 mil
Slot Number | 2 |

[] speed |'3' | rpm
Transducer B&K dsB2x.ds]0xx |

[[] Zero Position |':' | v

Attributes may or may not be editable, depending on the type of setting and, in case of an PI/AF
database, access rights.

10.10.1.1 Trending Attribute Values

You can plot Attributes preceded by a checkbox. Checking the box adds the attribute to the Selected

list.
Artributes Selected
rotorkit! Shaft DE Y\ Direct’\ Alert Owver
Alert Over rotorkit! Shaft DE Y\ Direct\Danger Over
[] Alert Under
Danger Over
[] Danger Under
. NOTE!
I If the firmware supports state-dependent alarm limits, these are displayed in the Trend
as a function of the active machine state. Otherwise, the attribute is displayed as a
static, unchangeable value.
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10.10.1.2Editing Channel Names

In a CMS file, channel names can be edited to make them clearer when diagnosing machines.

Attributes X

- |

Channel Number

Channel Type |Raaia| Vibration |
Description | |
Direction L -
Direction Of Rotation | Clockwise -

MName | The new channel name{ I
[] Orientation 0 °

10.10.2 Show and Filter Events (The Events Pane)

. State Filter ()(5 ’ oﬁ Title | ._for all plots ["] Show Notes

[ Show Title [ ] Show Asset Path

State uick | Clear  Clear
b Show Time Range

Based View Pins  Locks

Autributes

State Based Annotations Annotate Plots

Click the Events button to open the Events Pane. The Events Pane shows alarm, state and system
events that occurred within the time range displayed in the Timeline. Note that this time is larger than
the time range currently selected for analysis.

You can navigate directly to points and time ranges corresponding to the events directly from these
lists.

IENEOERN Y- O =) IEEIRONT
| <& * oﬂ Tie

L Show Tale
Show Time Range

From the Advanced Tab, clicking the
Events button opens the Events Pane.
Events will be selected for display based on
which points are selected.

Selected

Rack Radial X

0w pp 23000 fem

o W SR

zm o ol
Clear Al 11.02.2019,10:52:25.36 7m 175 N022019. 10539332 ©) ON P # neanseszay
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You can filter the event list to only show Danger, Alert, or System events by clicking the buttons
shown.

= 4\ Danger

& L, Alert
Events
. System
All events are shown if no buttons are active.
. NOTE!
I The Events list is filtered to show events for the selected points. The list will also
include top level system events.
10.10.3 Enable State Based Displays
EE = A Danger State Filter . Q) o Title | . for all plots ["] Show Notes
Avtributes | Events 0 Alert !{e Q:Ek x ug B ST DShWA_sse[Pa'h
Bl svstem || Based View | Pins Locks ] Show Time Range

Event List shhite Based Annotations Annotate Plots

The State Based button controls whether state-based coloring of analysis plots is activated. Please
refer to Using Machine States and Manual States for more information.

10.10.4 Select a State Filter

= = A Danger . State Filter ) ' o Tinle | ...for all plots [ Show Netes
o= € e - c] [ Show Title [] Show Asset Path
Attributes | Events State Quick | Clear Clear Show Time Ra
System  Based View | Pins Locks ow Time Range

Event List State Based Annotations Annotate Plots

When using Machine States, users can filter the data displayed on the Small Trend and the Large
Trend using a State Filter. Please refer to Using Machine States and Manual States for more
information.
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10.10.5 Create a Quick View

q g Ao P S i @ ' oﬂ Title | for all plots O Sy

[ ] Show Asset Path
Attributes | Events 4 Al State Quick || Clear Clear [ show Title -
Bl system | Based View | Pins  Locks Show Time Range

Event List State Based Annotations

Annotate Plots

Quick views provide a display that is accessible to external applications and systems. Third-party
applications such as PI Vision or a web page can link to CMS through a URL. Clicking the Quick
View button will create such a display based on the current state of SETPOINT CMS.

NOTE!

I Quick View is only available for AF database and requires the privilege to change
AF elements attributes.

10.10.5.1 Creating a Quick View

Select points and plots needed for your analysis. Click an entry of the Navigation Pane to make it the
Focused Point. The newly created Quick View will be associated with this element. Finally, click on
Quick View to open a dialog where an expressive name can be assigned to the Quick View:

| %) New Quick View Link x

The current display [plots and selected points) will be saved as a Quiick View link in the CMS AF database. The Quick View link can be used by third party software (Pl Vision) to re-open this same display format. oK

A descriptive name for each Quick View is needed to help identify the correct link. For example: Cancel
Bearing Diagnostic View (WT-1234X, VT-1234Y)
| Orbit Timebase (BRG 1)

| Aviial with Async Waveform (Compressor)

Quick View Link name:
|

[syne Timebase Analysis

Click OK. Upon success you will be informed that a Quick View URL has been created and copied to
your clipboard.

Setpoint CMS *

Quick View 'Sync Timebase Analysis’ has been created and its
URL has been copied to the clipboard. Please use this to
setup a link in Pl Vision or Pl ProcessBook. Quick view paths
may be exported from export menu.

Now, you can paste URL from your clipboard into Attribute <Quick View> of the Asset in Pl System

Explorer and this Attribute can later be used to launch the SETPOINT® CMS application and restore
your original analysis view.

T e ¥

Refer to Section 20.1 for instructions on integrating with Pl Vision.
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10.10.5.2Export Quick Views to CSV

From the file menu select Export and the Export Quick Views button to export all quick views to a

CSV file.

Export Quick Views
Export all quick views to CSV File

©

Quick
View

A standard file Save dialog prompts you to name the export file. Upon success the CSV file will be

opened in Excel.

AutoSave (@ off) &) ~

lalala.csv - Excel

File Home Insert Page Layout Formulas Data Review View Add-ins Help PI Builder Team D Sea
ﬁ.lj E?g Cut Calibri === %~ ab, Wrap Text General v ﬁ
B Copy ~ N
Paste = == =i = 0 00 Conditional
I U~ = == |=>= | (& - ~ 0 «
»  <¥ Format Painter = SE== == EMergedcenter @~ % 9 | % 58 Formatting ~
Clipboard [F} Font [F} Alignment [F] Mumber [F}
Al 7 JF= | quick view name
A | B ,
1 |quick view name lurL
2 |SyncTimebase Analysis cms://KYBELE/smallRack/BKV?QuickView=U3lu¥yBUaW1I¥mFzZSBBbmFseXNpcw&StartTime=*-24&EndTime=*
3 |SyncSpectral Analysis  cms://KYBELE/smallRack/BKV?QuickView=U3lu¥yBTcGVjdHIhbCBBbmFseXNpow&StartTime="-24&EndTime=*
4

10.10.5.3Using Quick Views from within SETPOINT CMS

Quick Views are automatically associated with an entry of the Navigation Pane. You can thus restore
the display defined by the Quick View from the Quick Views Area of the Navigation Pane.

Note that plots restored by selecting a Quick View will be pinned. When you are done with working
with a particular Quick View, you can either select a different Quick or use Clear Pins to remove all

pinned plots.
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10.10.6 Clear Pins and Clear Locks

= g A P S i @ ' Q. | v [ oraiivioss O Sy
o= € e - a [ Show Title [] Show Asset Path
Attributes  Events State Quick | Clear Clear Show Time Ra
Bl svstem  Basea View | Fins  Locks ow Time Range
Event List State Based Annotations Annotate Plots

The Clear Pins button un-pins all plots that are currently pinned.

Similarly, the Clear Locks button un-locks all plots that are currently time-locked.

10.10.7 Show or Hide a Custom Plot Title in Plot Headers

= | = & Danger S i 0N ' Q. v | orcivios O il
- I Alert . ) a [ Show Title [ Show Asset Path
Attributes | Events State Quick | Clear Clear SIS <how T R
System | Based View | Pins  Locks ow Time Range
Event List State Based Annotations Annotate Plots

The plot title controls allow you to annotate analysis plots with a custom Title that is shown in the plot

header. This is useful for annotating reports, but you may want to hide this information during analysis

using the Show Title checkbox to maximize the available plot area.
3019RPM  11/2/2017 11:15:42.41 AM

Demonet]' Turbine Vib\ TIB\TIBY 63VE2S02A 45°L
@ 1X1.403 £154° @ 1X1.403 £154° @ Direct 1.398

Coggoany: EK Vibro

) o | Checking Show Title checkbox shows the
ot 1 custom Title (“Company: BK Vibro”, in this
s example) in the header of all plots.
1807
270"
o
* —\\\
9
3
\
g . %
E os \
. I/ AN
X Yoy
; -~ —
e ———
1 e
o T T T T T T
o 1000 2000 3000
11/02/2017 10:56:48 AM RPM 11/02/2017 11:56:48 AM
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10.10.8 Show or Hide Custom Notes in Plot Headers

= = A Danger . State Filter * Title | .for all plots [aleohow Notes
= = - (9) oﬁ

- ] Show Asset Path
Autributes | Events A Alert State Quick | Clear Clear [ show Ticle *
Bl system | Based View | Pins  Locks Show Time Range

Event List State Based Annotations Annotate Plots

Users can add notes to individual plots via the plot settings dialog:

Settings

Plot Scales

Range

Attributes
Change Threshald
Data Length
Data Rate
Description ]
Interestingness

Is DC Coupled False

Is Synchranous True

Minimum Collection Rate min

Name

Notes

This is a note

Close

The Show Notes checkbox controls whether these annotations are displayed in the plot header. This

is useful for annotating reports, but you may want to hide this information during analysis to maximize
the available plot area.

121 RPM 12/5/2017 2:37:01.06 PM

Demonet1\Turbine Vib\TIB\Bearing TIBY 63VE2902A - TIBX 63VE2902B .
. ® Direct Checking Show Notes checkbox
TIBY 63VE2902A 45°L ) . .
Tox o025 ¢ R displays the note defined in the plot
7 settings. Notes are set individually for
each plot.
0.2
0.1
E 0
014
021
-0.2 0.‘2

© Briel & Kjeer Vibro ¢ S1176125.002 / V15 Page 167 of 278

UNRESTRICTED DOCUMENT



Briiel & Kjaer Vibro

A member of the NSK Group

©
EN

10.10.9 Show or Hide the Asset Path in Plot Headers

= = 4 Danger . State Filter & * oﬁ Title | . for all plots
Autributes | Events A Alert State Quick  Clear Clear L] Show Title
. System Based View Pins  Locks
Event List State Based Annotations

[ ] Show Notes

|| Show Asset Path

Show Time Range

Annotate Plots

By default, SETPOINT CMS will only show the names of the channels that are displayed in the
individual plots. Select Show Asset Path to display the full asset path instead:

S019RPM  11/2/2017 11:15:42.41 AM Company: BK Vibro
Demonet]’ Turbine Vib\ TIE\ TIBY 63VE2302A .
@ 1X1.403 2158 @ 1%1.402 2 154° SM&\ Checklng Show Asset Path checkbox
shows the full asset path in the header

I R o . of all plots. .

a0

180°

270

- N\

3
g8
, \
2 & %
Eos A\
: N\
: ‘u-\\
f — ——
—
o T T T T T T
o 1000 2000 3000
11/02/2017 10:56:48 AM RPM 11/02/2017 11:56:48 AM
. .
10.10.10 Show or Hide the Time Range
= = £ Danger State Filter @ :' oﬁ Tile | _for all plots L] show Notes
= 5 Show Asset Path
Attributes | Events 4 Alert State Quick  Clear Clear [ Show Title
Bl svstem | Based View | Pins  Locks Show Time Range

Event List State Based Annotations

Annotate Plots

When Show Time Range is active, the plot time range displayed by the plot is displayed near the

bottom of each plot.

3019 RPM 11/2/2017 11:15:42 .41 AM
Demonet] | Turbine Vib\ TIB\TIEY 63VE2902A 45°L
® 1X1.403 £154° @ 1X1.403 £ 154° @ Direct 1.298

Company: BK Vibro

180°
. Checking Show Time Range displays
8 the plot time range near the bottom of N
; yd . N
g . / all applicable plots. N
3 s J/ e . N
B J/ L AN N\
. J/ o Tog N\
s J/ -~ e N\
’I e A__
; 4 — N,
o K IO‘DO ' ZO‘DO SO‘DO “ ‘
11/02/2017 10:56:48 AM RPM

11/02/2017 11:56:48 AM

Note that this setting does not apply Orbit, Timebase, Orbit/Timebase and Spectrum plots.
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11 Using the CMS Display Software

This section lists the basic flow for using the SETPOINT CMS Display Software and discusses typical
ways to perform tasks.

The basic flow consists of:

e First time use: Setting up SETPOINT CMS using Start Here
e Opening a data source
Selecting points for analysis using the Navigation Pane

[ ]
e Selecting the data time range
e Choosing and configuring plots
e Analyzing the data
e Documenting your work by creating a report
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11.1 Setting the Global Time Range and Dynamic Cursor

CMS uses two key global time parameters for plotting data:

Selected Time Range:
Selects a set of data between the Begin Time and the End Time. The Selected Time Range

sets the data shown in Small Trend, Large Trend, Bode, Polar, Shaft Centerline, Waterfall, and
Cascade plots.

Dynamic Cursor:
A specific point in time. SETPOINT CMS uses the Dynamic Cursor time when selecting the
static data sample for Data Table, filtered Orbit, and filtered Timebase plots. Moreover,
SETPOINT CMS uses the Dynamic Cursor time when selecting the dynamic (waveform) data
for Orbit, Timebase, Spectrum Plot, Crank Angle, Displaced Volume, X Y Rod Position,
Unrolled Rotor Profile, Unrolled Stator Profile, and Circular Rotor Profile plots. Navigating to a

time from the Events Pane or Reference Data Pane sets the Dynamic Cursor to the event or
reference time.

You can use the Timeline Pane to select the time range of data you want to analysis.

Begin Time Selected Time Range End Time

00 03:00 04:00 05:00 06:00 07:00 % 08:00 09:00 1
“« v

| sse
‘26/0212021, 05:35:25.34 (2h 20m)  Page 1 of 2 = =P 26/02/2021, 07:46:49.19 () OB P # 26/02/2021,07:56:16.70
Begin Time readout Duration Dynamic Cursor End Time readout

The Dynamic Cursor can most easily be set from the Small Trend plot, which shows the
Selected Time Range:

/ / Selected Time Range \

9.4 mil pp 37100 ReM N irect 5,93 mil pp Danger
¢ TIB\TIX 63VE29028 2165 RPM
[ \ » Direct 2,36 mit pp
| \ SPEED)\TPHS 635E0515
[ \ b Spesd 2165,2RPM

1:01:45 01:02:00 o0n:02:15 or:02:30 01:02:45 01:03:00 01:03:15 01:03:30
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The following options for setting the global time range are supported by SETPOINT CMS:

Move to current time or most recent time
View data from a specific time range

View data around an event or state change
Zoom in on selected data

Move selected range from the Timeline

NOTE!

I SETPOINT® CMS shows date and time in the regional format according to the
Windows regional settings (Control Panel -> Region -> Formats)
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11.1.1 Move to Current Time or Most Recent Time

Click the clock icon to move the selected time range such that the End Time coincides with the most
recent time available in the selected data source. For online data sources (AF Pl, CMS-XC,
CMS-HD), the most recent time available time is the current time. For offline data sources (CMS-File,
CMS-SD), the most recent time available is the last data sample within the current database.

. p £ 16.12.201?,1:!1:{!3:34.{}4|

11.1.2 View Data from a Specific Time Range

When you know the time of a machine event you want to analyze, such as a machine startup at
12 pm on December 1, 2015, use Go To on the Home to navigate directly to that time.

= @ Q @)\ ® 1w O Historical

Timeline] Go | Zoom Zoom @ld OPlayhack
To In o ©O1h Live

Time Navigation

11.1.3 View Data around an Event or State Change

When you are looking for an event or state change, such as an alarm or machine startup, you can
automatically set the point and time range from the Events Pane.

Alert
A Radial ¥!Direct
”'Uz'zmmsg:a@? Clicking on the point name in the event will
o Rac??i-.g;r [/ change to that point in the Navigation Pane.
11.02.201% 1‘0:58:48.05
Alert
Al Radial X\ Diract
11.02_201910;53;40.39\ Clicking on the event time centers
Danger the Selected Time Range
o Radial X\ Direct around the event time.
11.02.2015 10:58:19.50
Alert
A Radial X\ Diract
11.02.2015 10:58:05.27
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11.1.4 Zoom in on Selected Data

Once the selected time range includes the data you want to analyze, there are several ways to zoom
in or out to see more detail or data before or after the event.

Using the Zoom In and Zoom Out buttons

You can also use the Zoom In and Zoom Out buttons to adjust the time range.

Move the Timeline Handles

| Click either the Begin Time or End Time and
: / drag to adjust the selected time.
i 3

Zoom in the Small Trend

Open the Small Trend from the Trend Tab. Drag the mouse across the Small Trend to rubber-band
zoom on a section of data.

- o
Setpoint CMS 2022 R2

MENNE S E M f % ISETPOINT
base ient

File Home N Timel ¥z n @ Search

Q Direct/Primary [[] 1X [] 1X Phas atur IIM O'
SJL’“ = Speed [J2x [] 2X Phase [] Pressure P &

mal rge ) javeform ata
Trend Trend | ) Other [InX [] nXPhase [ Gap/Bias y

Navigation [+] [=] . o .
. measmel Z00OM in further on a specific time range by
- ke

‘e rubber band zooming in the Small Trend.
» @ Ca:
[ © Ca
+ [] @ PT_RotorKit
[ » Rotorkit
[v] ® Shaft DE X
» [¥] @ Shaft DEY
[J © Shaft NDE X
v+ [] ® Shaft NDEY

3200 umpp
3000/RPM?%:25 03:36

0328 0s:40

3000 RPM
Selected

rackirotorkit|Shaft DE X
rack! rotorkit\ Shaft DE Y 2000 RFU

1000 7P

coail
Clear All 13.04.2021, 09:34:46.96 (8m 30s) 13.04.2021, 09:43:16.97 O OB P #F 13.042021,00:43:16.97
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Zoom on the Large Trend
Open the Large Trend from the Trend Tab. Drag the mouse across the Large Trend to rubber-band

zoom on a section of data.

File Home Trend Timebase

i
Small  Large
Trend Trend

Speed
[l Other

Trend Plots

Navigation [+] [=]

4 [H] @ CMS-File (rotorKitWithStates cms)
4 [H] @ rack
4 [m] i rotorkit

v []@ Case DE

v []© Case NDE

¢ [1@ PT_Rotorkit
[I®» Rotorkit

v (4@ Shaft DEX

v [¥] @ Shaft DEY

v []© Shaft NDEX

¢ [ @ Shaft NDEY

Selected
rackirotorkit|Shaft DE X
rackirotorkit|Shaft DE Y

Clear All

MENRNEREM

Direct/Primary [ ] 1X [] 1X Phase [v] Temperature [ ] Bandpass
[ 2x [[] 2 Phase [v] Position
[InX [] nX Phase [] Gap/Bias

Primary & Secondary Measurements

x

Advanced

(%
Waveform
Tieks

Spectrum

o

Data
Annotations

[] Pressure

Waveforms | Data Annotations

3200 umpp
2235

4000 RPM

15.04.2021 03:34:45

1 region.

iSETP

W< 2029 RD

Zoom in on a specific time range by rubber
band zooming on the Large Trend plot. This
set the global time range to the selected

OINT

= o

/\

|

Shaft DEY
@ Direct

—

N

320.0 umpp
4000 RPMPS:35.

09:38

3000 "PM

0s:38 05:0

5:42
05:00 o700

oxs1 o 1 -
—
—

13.04.2021 09:43:16

13.04.2021, 00:34:46.96 (8m 30s) Page 1 of | € -3

12.04.2021, 09:43:16.97 )

.
QM P % 13042021,09:43:16.97

1761 RPM
0,56 ym pp

0.56 um pp

)

11.1.5 Move Selected Range from the Timeline

If the data of interest is shown in the Timeline, but not Selected, you can use the time slider control to
adjust the Begin Time and the End Time simultaneously.

3200

09:40

4000 RPM

3000 RPM

2000 RPM

03:41

TOUU RPN

13.04.2021, 09:39:39.01 (3m 37s)

9:30-9:32 9:32 - 9:34

°
5

The machine startup data you want is visible
in the Timeline, but is not in the selected
region. You need to change the selected
time range to include the startup.

13.04.2021, 09:43:16.97 O

¥
1

938910 :40/ 942 —
‘ b
0

ses
OB P 7 13.04.2021,09:43:16.97

= A

‘ 1

i Click on the slider control and drag the selected
time window to the left. This changes the Begin

Time but keeps the duration the same.

e ———

Alternatively, you can increase the selected time range by any of the methods discussed in the

previous sections.
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11.1.6 Discover Data not Shown in the Timeline

In the example below, the Timeline is not showing the shutdown that occurred several days before
the current period of non-operation:

000 RPM 0.0 mil pp. PT_Rotorkit

00 mEm 50 10:00 10:10 10:20 10:30 10:40 ® Speed Invalid
Shaft DEX

00 REM @ Direct 0.04 mil pp

@ Max (X/Y) 0,04 mil pp

3
8

7000 RPM

5000 RFM
5000 RPM /
4000 RPM /

3000 RPM

2400 REM /

1

)OO0 RPM
RPM 0.0 mil pp
Iy |
10-00 1
) I
?
see
06.09.2022, 09-49:06.51 (1h Om) 06.09.2022, 10-49:06.51 € o] N (]6,{]9,2022,]0:49:()6,51

Increasing the time range size will show more days in the timeline:

' (© 1w O Historical | = One Plot Auto Seale
2O Q QAP e N € @ W

gline Go Zoom Zoom Select Change Create Manage Compensate Overlay

To In Ouw @1h Live i FourPlots Page | Scale D Reset Scales | Reference References
Time Navigation Plot Pages Plot Scaling Manage Reference Data Apply Reference Data
10000 0.1 mil pp PT_Rotorkit
9000 R 15:00 18:00 21:00 00:00 03:00 06:00 0S5:00 | @ Speed Invalid

Shaft DEX
@ Direct 0.03 mil pp
@ Max (/Y] 0,03 mil pp.

0.0 mil pp

06.09 2022, 10-:49-06 51 0

Alternatively, slide the time range control all the way to the left or right to view data from an older or
newer time period.
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11.2 Plots

After navigating to a point, clicking the plot buttons the respective ribbon tab open that plot type for
the selected points.

The plot buttons and their location are shown below, followed by descriptions of each available plot

type.

Data
Table

L

Large
Trend

0

Orbit

W\

Time

Q W

Orbit  Time

Shaft
Centerline

i

Spectrum

. .

Waterfall

AL

Cascade
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Ribbon Tab
Location

Timebase

Timebase

Timebase

Transient

Transient

Transient

Spectrum

Spectrum

Spectrum

The Data Table displays static measurement values in a tabular view.

The Large Trend plot shows static measurement values as a function of time.

The Orbit plot is a two-dimensional path of shaft centerline motion as viewed from
an orthogonal transducer pair (XY).

The Timebase plot is the instantaneous amplitude plotted as a function of time.
Single or multiple channels can be displayed simultaneously, whether from the
same bearing or multiple bearings.

Selecting the Orbit and Time buttons simultaneously will show a combined
Orbit/Timebase plot that shows the orbit and the corresponding waveforms side by
side.

The Bode plot allows you to view the 1X, 2X, or nX forward vector amplitude and
phase as a function of shaft rotational speed.

The Polar plot shows vector amplitude and phase data plotted on polar
coordinates.

The Shaft Centerline plot shows the movement of the shaft average centerline
position over time, which is useful in particular in the transitional phases).

The Spectrum Plot allows you to view the vibration amplitude as a function of
frequency in either half or full spectrum formats which displays the precession.

The Waterfall plot shows spectrums collected over a period of time as a function
of time (it will be used on nominal statements instead).

The Cascade plot shows spectrums collected as a function of speed, (it will be
used instead for transient states).
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Plot

%

Crank
Angle

N

Displaced
Volume

XY Rod
Position

|
Unrolled Rotor
Profile

—

i
Unrolled
Stator Profile

®

Circular Rotor
Profile

Z

Compressor
Map
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Ribbon Tab

Location

Recip

Recip

Recip

Hydro

Hydro

Hydro

Compressor

Description

The Crank Angle button plots reciprocating compressor measurements as a
function of the compressor crank angle position.

The Displaced Volume plot displays reciprocating compressor measurements as a
function of the compressor cylinder displaced (swept) volume.

The XY Rod Position plot shows reciprocating compressor X-Y rod position.

The Unrolled Rotor Profile plot displays the profile of the rotor of a hydroelectric
generator based on the data from a single Air Gap sensor. Measurements are
evaluated by the distance (gap) between rotor and stator and are plotted versus
pole numbers.

The Unrolled Stator Profile visualizes deviations of the stator of a hydroelectric
generator from a perfectly circular shape. To this end, it displays the distance
(gap) of multiple Air Gap sensors to a reference rotor pole.

The Circular Rotor Profile plot displays the profile of the rotor based on the data
from one or multiple connected Air Gap sensors. Measurements are evaluated by
the distance (gap) between rotor and stator.

The Compressor Map plot shows the operating point, surge control line, and surge

Map

limit line for a centrifugal or axial compressor.
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11.2.1 Large Trend

The Large Trend plot shows static values plotted against time.

\’

Alarm annotations =—

Cursor and

V0122017 010224135

TIB\TIBY 63VE2902A
> Direct

SPEEITPY
5000 > specet

Points and values
at the cursor time

\\ cursor time
\
\
Begin Time End Time
When analyzing a trend plot you can:
e Change the time range e Visualize state changes/markers
e Auto Scale the Y axis e Change which channels show
e Manually scale the Y axis e Change which measurements show
e Zoom in on a section of data e Plot alarm set points on the Trend
e Use cursors to see the values e Change the sequence of traces
e Show when signals entered and
exited alarms
. NOTE!
I You can also quickly hide or show Trend traces. Click on the trace name in the legend

to hide the trace. The trace name will be greyed out. Click it again to show the trace.

Go to Plots overview
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11.2.1.1 Selection of Primary and Secondary Scales

The Large Trend plot can combine data with different scale types (such as Displacement and Speed),
and thus contains three types of Y-Axis scales (cf. screenshot above):

e The primary Y-Axis is displayed on the left. It preferentially shows the range of vibration data if
present

e If data with least two different units is currently visible, the secondary Y-Axis is displayed on
the right. It preferentially shows the speed range of the selected data if present

e |f data with more than two different scale types is visible, one or multiple tertiary Y-Axis scales
are diplayed. For these, only the minimum and maximum scale value is shown as an overlay
on the plot.

SETPOINT CMS allows users to customize the Y-Axis selection using the Set Left Axis and Set
Right Axis commands. These options are available from the plot context menu that can be accessed
by right-clicking the plot, or by clicking on the ellipsis in the upper right plot corner. The currently
selected Left/Right Axis is marked by a checkmark. Click on another entry to change the selection.

Copy
A PinPlot

E: Pop Out Plot

« Single Cursor

Difference Cursor

°F (Temperature}

Set Right Axis * +  mil (Displacement)

-ﬂ Settings RPM (Speed)

In the following example, °F (Temperature) has been set as Left Axis, and mil pp has been set as
Right Axis. The RPM Speed range has thus been auto-selected as a tertiary scale.

34200 R

>
SPLEDNTRIIS 61500516

80,07
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11.2.2 Data Table

The data table shows the measurement numerical values (all) for the selected points at the dynamic
cursor position.

It also displays the status of alarms are enabled. The order of the traces shown in the table can be
changed by the Point Order combo box on the Home tab.

11/15/2015 8:08:14 PM

Name Speed Gap Direct 1X 1X Phase 2X 2X Phase N NX NX Phase
TIBX 63VE2902B |2498.3 RPM |71V |o.53 mil pp|0.51 mil pp|318° 0.08 mil pp|236° 0.5 X|0.00 mil pp|0° A
TIBY 63VE2902A 12498.3 RPM |-8.6 V  [0.92 mil pp[0.86 mil pp[213° 0.07 mil pp|121° 0.5 X|0.00 mil pp|0®

TOBX 63VE2903B -10.7 V [0.71 mil pp|0.66 mil pp(310° 0.15 mil pp|65° 0.5 X|0.00 mil pp|0°

TOBY 63VE2903A] -6.6 V [0.75 mil pp|0.72 mil pp(216° 0.12 mil pp|278° 0.5 X|0.00 mil pp|0°

TAXL 63VE2901A -7.8V [11.93 mil

TAXL 63VE2901B -7.8V |11.92 mil

TIBD 63TE878E 71.94°F

Temperature 1 0.00 °C pp

Temperature 2 0.00 °C pp

TOBD 63TE878D 83.58 °F

Eccentricity -7.2V |0.00 mil pp

TPHS 63SE0518 -10.6 V

Go to Plots overview
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11.2.3 Orbit Plot

The Orbit Plot shows the dynamic shaft motion (waveform) in relation to a pair of orthogonal
transducers.

252 RPM  4/14/2015 11:28:21.67 AM
Bearing TOBY 63VE2903A - TOBX 63VE2903B Probe Locations
@® 0.1953s S:.60 mil 1.09 mil pp

'Te—
] UP
Machine

Orientation

Rotation Direction

0.5 1

0 - Blank-Bright indicates
phase trigger marks and
shows the direction of
precession.

-0.5

You can adjust your Orbit plot using these options:

o Filtering to 1X, 2X or nX components e Manually scale the X and Y axis

e Compensate e Auto Scale
e Adjusting the number of Revolutions e Change the Machine Orientation
shown e Overlay Data
e Show asynchronous data
Go to Plots overview
. NOTE!
I If only one channel of an XY Pair is selected, CMS will find the paired sensor and plot
the Orbit.
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11.2.4 Timebase Plot

The Timebase plot shows the dynamic transducer signal (waveform) plotted against time similar to
the presentation that would be seen on an oscilloscope.

252 RPM  4/14/201511:28:21.67 AM

Z 45 0.4839 s
@ Waveform 0.43  0.82 mil pp Speed, probe orientation, amplitude, time and

date when the data was stored.

A \ 1 A
-0.5 Blank-Bright indicates
phase trigger marks.

0.5

mil
o
1

You can adjust your Timebase plot using these options:

e Filtering to 1X, 2X or nX components e Manually Scale the Y-Axis

e Compensate e Auto Scale

e Adjusting the number of Revolutions e Zoom in on a section of the plot
shown e Overlay Data

e Show asynchronous data

Go to Plots overview
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11.2.5 Orbit/Timebase Plot

The Orbit/Timebase plot shows both the Orbit and Timebase plots for the XY channel pair.

253 RPM  4/14/2015 11:31:47.47 AM 1X Filtered

Bearing TIBY 63VE2902A - TIBX 63VE2902B
@® 0.6747s S:.47mil 0.81 milpp  YO0.46 0.47 mil pp, 296° X 0.07 0.27 mil pp, 16°

Channel amplitudes, if
filtered, vectors.

pre
AANA W A WA WA WA\ R AN

-0.54

You can adjust your Orbit/Timebase plot using these options:

e Filtering to 1X, 2X or nX e Manual Scale

components e Auto Scale
e Compensate e Change the Machine Orientation
e Adjusting the number of Reference

Revolutions shown e Overlay Data

e Show asynchronous data

Go to Plots overview
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11.2.6 Bode Plot

The Bode plot shows 1X, 2X, or nX vector amplitude and phase as a function of shaft rotational
speed.

Speed and Cursor Time

/ Point name and orientation
2076 RPM  8/24/2017 9:26:50.25 AM

TIBX 63VE29028 (45 R) ) Measurements and overlays, with values at cursor time.
® X 2.0424130/'

@ 1X (Warm Shutdown Slow Roll) 2.573 £ 15°

o 1000
o R SR R S N MR

o ﬁ Phase Lag

180°

2000 3000 4000 5000 6000 7000
L e e ) g L IR g

i |
6 \ Amplitude -
: . [\
S [ A
3 i VAN
, i AN A\
1 \R_\
o T T T T T T T T T T T T T T
0 1000 2000 3000 4000 5000 6000 7000
08/24/2017 09:22:24 AM RPM 08/24/2017 09:30:41 AM

When analyzing a Bode Plot, you can:

Show 1X, 2X, and/or nX data

Show Direct data

Compensate

Auto Scale the speed and amplitude axis
Manually set the speed and amplitude axis

Overlay Data

NOTE!

I You can also quickly hide or show Bode traces. Click on the trace name in the legend
to hide the trace. The trace name will be greyed out. Click it again to show the trace.

Go to Plots overview
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11.2.7 Polar Plot

The Polar plot shows vector amplitude and phase data plotted on polar coordinates.

Compensation
vector applied

Point name, orientation
/ Amplitude and Phase at cursor \

Speed and Time at cursor

2261 RPM 8/24/2017 9:27:02.69 AM Slow Roll Reference
TIBX 63VE2902B (45 R) 60 T 30
@ 1X3.090 £ 179° (0.51 £ 20°) / ;
\ \
\ / ™~ -
\ // ™ Phase Trigger
\ / 0 Orientation

Rotation
Direction

Machine Speed
at point

08/24/2017 09:22:24 AM 3.36 mil 08/24/2017 09:30:41 AM

Begin Time End Time /

When analyzing Polar plots, you can:

Show 1X, 2X, or nX data

Compensate

Auto Scale the speed and amplitude axis
Manually set the speed and amplitude axis

Overlay Data
Label points with speed or time

Go to Plots overview
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©
EN

11.2.8 Shaft Centerline Plot

The Shaft Centerline plot shows the movement of the average shaft centerline position over time, or
shaft rotational speed. The average centerline position is determined from XY displacement probe DC

gap voltages.

1923 RPM 09.05.2015 08:27:15.94
Bearing 2X - 2¥
@ Position (mil) X: 1,05 Y:9,72

€———_ Speed and positions

at the cursor time

303

Rotation of /

Direction

204

Bearing clearance _~"
circle/ellipse 104

E' /
Probe Locations

Speed (or sample
time) bubbles

1
-z0 -10 0 M 20
il

035.05.2019 07:55:25 mi

The Shaft Centerline plot requires configuration of the:

e plot start point (initial gap)
e clearance boundary
e shaft reference location

When analyzing a Shaft Centerline plot, you can:

e Machine Orientation

e Overlay Data
e Label points with speed or time

Go to Plots overview
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11.2.8.1 Setting the Start Reference (Initial Gap)

The Shaft Centerline plot will default to setting the first sample in the time range to the plot zero
location. Alternatively, you can plot the data with the zero position at a set gap reference location.

To set a starting reference:

1. Set a reference sample for the dataset.

2. Choose the reference sample as the “gap” reference.

3. CMS will draw the shaft absolute plot starting at the gap value of the selected reference
sample.

11.2.8.2 Setting the Shaft Reference Location

The shaft reference location (or start position) sets where to begin plotting the shaft centerline
movement and represents the plot origin (0,0). Set the start position from the Plot Settings Pane.
Typical options for exemplary machine orientations are given in the table below.

Machine Orientation | Typical Shaft Reference Location

Horizontal Bottom
Vertical Center
Overhung Rotor Top
© Bruel & Kjeer Vibro ¢ S1176125.002 / V15 Page 187 of 278

UNRESTRICTED DOCUMENT



Briiel & Kjaer Vibro

A member of the NSK Group

TOBX 63VE2903B TOBY 63VE2903A TOBX 63VE2903B TOBY 63VE2903A
10/8/2015 8:46:56 AM10/8/2015 8:48:21 AM 10/8/2015 8:33:04 AM10/8/2015 8:34:35 AM
up up

L

ZI(. ﬂ(. - ]
905
30 1516
-5 Q1849
20 20I mil -10 15 oI ; lorlnn
Center:
TOBX 63VE2903B TOBY 63VE2903A
10/8/2015 8:33:04 AM10/8/2015 8:34:35 AM
up
469
905
1516
s QU849
B “10 15 oI ; lorlnil
o NOTE!
I Autoscaling the shaft absolute plot can cause the bearing clearance to be outside the
plot scales and to not be shown.
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11.2.9 Spectrum Plot

This screen allows you to view the vibration amplitude as a function of frequency (FFT: Fast Fourier
Transform), in either half or full spectrum formats in a pair of X-Y channels.

Example here: Full-Spectrum

— Plot Speed and Time
7 iy
2067 RPM  8/24/2017 11:13:08.74 AM & / Channel Names, Cursor X position
Bearing TIBY 63VE2902A - TIBX 63VE2902B 1.00 X -1.00 X ( 800 lines Hanning ) reSOIUtiOn WindOWing
® 5.834 3.887 & ’
-~ Data values at cursor
6
5
2
Q
= 34
€
.
14
0 T T T . u A T A L f T T T 1
-35 -28 -21 -14 -7 0] 7 14 21 28 35

X

The Spectrum plot allows the configuration of the following elements:

Change the number of spectral lines shown
Change the windowing

Show data in orders of running speed or frequency
Show the full spectrum

Integrate velocity or acceleration spectra

Overlay Data

Show Bearing Cursors

e Configure Spectral Bands

The X axis scaling always uses the manual scales. You can auto scale or manually scale the Y axis.

Go to Plots overview
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11.2.10 Waterfall Plot

The waterfall plot shows spectrums collected over a period of time as a function of time (Z-Axis).

Example here is a Waterfall using Full Spectrum:

2097 RPM  8/24/2017 9:39:55.07 AM <
Bearing TIBY 63VE2902A - TIBX SBVEZQDﬁ—BS.OO Hz 35.00 Hz ( 800 lines Hanmng 7
[ ] 3.518 5.338
- -
i
r
r' s
o
E 1 1
=

J

-2000  -1500 1000 500 ) 500 100.0 1500 200

Plot Speed and Time

Channel Names, Cursor X
position resolution, Windowing

Data values at cursor

s4a81 an Z-Axis: Time
4o 11 AM
928 AN
saa4s an

TAE08 AM

08/24/2017 09:37:51 AM Hz 08/24/2017 09:41:24 AM
—] NOTE!
| | The waterfall piot is limited to 3200 lines.

When analyzing waterfall plots, you can:

e Change the spectrum resolution

e Change the maximum number of
spectrums shown

e Apply windowing

e Plot with the x axis in orders or
frequency

e Plot full or half spectrum

e Show plot walls

Go to Plots overview
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e Integrate velocity spectrums to
displacement or acceleration
spectrums to velocity

Auto or manual scale

Rotate the plot

Enlarge or shrink the plot

Reset the plot to the default view
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11.2.11 Cascade Plot

The Cascade plot shows spectrums (half or full) collected over a certain time period depending on
changes in speed (Z-Axis).

Example here is a Cascade using Full Spectrum:

&
7

e T e \ Plot Speed and Time
Channel Names, Cursor X position

resolution, Windowing

Data values at cursor

\ Z axis: Rotational speed

NOTE!
I The Cascade plot is limited to 3200 lines.

When analyzing Cascade plots, you can:

e Change the spectrum resolution e Integrate velocity spectrums to

e Change the maximum number of displacement or acceleration
spectrums shown spectrums to velocity

e Apply windowing e Auto or manual scale

e Plot with the x axis in orders or ¢ Rotate the plot
frequency e Enlarge or shrink the plot

e Plot full or half spectrum e Reset the plot to the default view

e Show plot walls

Go to Plots overview
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11.2.12 Crank Angle Plot

The Crank Angle plot shows vibration and pressure data as a function of the degrees of rotation of the
crankshaft (Crank Angle) of a recipocrating compressor. An angle of 0° is defined as the Top Dead

Center (TDC) position of the piston inside the given cylinder, whereas 180° corresponds to the
Bottom Dead Center (BDC).

When selecting vibration channels associated with a cylinder throw (cf. section 7.6), one Crank Angle

plot per vibration channel will be created, where the upper part displays segmented vibration data
(see next page).

257 RPM  26.09.2023 D8:57:34.56

Stage 1 188"

@ Cylinder Acceleration 5,88 g's

@ Cylinder Pressure Head End 420,79 kPag

Segment (180" - 1907 2,51 g's RMS

Segmented vibration data

's RMS.
Mo s

g

o=

Dynamic vibration and pressure
data versus Crank Angle, starting
at the TDC of the piston.

2000

1500

kPaa

I 1000

| | s00
e T
N i

B PO Y

90" 180" 270" 360"

With the Crank Angle plot, you can:

Adjust the number of revolutions shown

Show or Hide Gas Force, Inertial Force and/or Rod Load
Manual Scale

Auto Scale
Overlay Data

Go to Plots overview
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11.2.12.1 Segmented Vibration Data

When selecting vibration channels associated with a cylinder throw, segmented vibration data can be
plotted versus Crank Angle segments.

NOTE!

I Please refer to section 7.6 for advice on setting up your VC-8000 for analysing data
from reciprocating machinery. Vibration data will not be visible on the Crank Angle plot
when not configured accordingly.

For acceleration and velocity data, 36 segment values per revolution are calculated from the
waveform data. Each segment value is then given by the the root mean square (with respect to the
segmentwise average) over 10° of crank rotation. For rod position data, 8 segment values per rotation
are calculated. Each segment value is then given by the maximum peak-to-peak distance over 45° of
crank rotation.

NOTE!

I Segmented data displayed on the Crank Angle plot is computed from the unfiltered
synchronus waveform. This allows for a detailed analysis of the condition of
reciprocating machinery. For machine protection, on the other hand, segmented
measurements must be based on filtered synchronous data in order to avoid spurious
machine shutdowns. Segmented measurement data provided by the VC-8000 may
thus be lower than corresponding values displayed in the Crank Angle plot.
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11.2.13 Displaced Volume Plot

The Displaced Volume plot shows pressure data as a function of displaced (swept) cylinder volume,
given in percent. A volume percentage of 0% is defined as the Top Dead Center (TDC) position of the

piston inside the given cylinder, whereas 100% corresponds to the Bottom Dead Center (BDC)

position.

Optionally, dynamic pressure data can be compared to the theoretical pressure curve assuming

adiabatic conditions. The theoretical curve is a useful tool when diagnosing compressor faults. Note

that the Isentropic Exponent of the compressed gas and the physical Cylinder Clearance of the

cylinder need to be configured to get meaningful results (see next page).

257 RPM 26.09.2023 08:57:34.56
Cylinder 1 %
@ Cylinder Pressure Head End Adiabatic  1080,18 kPag (Isentropic Exponent- 1,25)

® Cylinder Pressure Head End 118935 keag Dynamic pressure data versus
" percentage of displaced volume.

2000

1500

Optional theoretical pressure

/ curve for reference.

KPag

1000

With the Displaced Volume plot, you can:

Show or hide the adiabatic curve
Manual Scale
Auto Scale

Overlay Data

Go to Plots overview

100%
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11.2.13.1 Configuring the Adiabatic Curve

In order to use the adiabatic curve as a tool for analysis, you must configure the Isentropic
Exponent of the compressed gas mixture. Use an Equation of State solver (purchased or available
on the Internet) to calculate the isentropic exponent for the head and crank chambers.

Moreover, the physical Cylinder Clearance has to be defined. This value is expressed as a
percentage defined by the ratio of the unswept cylinder volume (also called clearance volume) to the
swept cylinder volume.

Both values can most easily modified from the Plot Settings of a Crank Angle plot:

Settings

Attributes

Crank lsentropic Exponent

i-l
i
&
E

Cylinder Clearance

Head lsentropic Exponent 125

Notes

Close
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11.2.14 X Y Rod Position Plot

The XY Rod Position plot visualizes the absolute movement of the piston rod connected to a cylinder
within a recipocrating compressor. For that purpose, it makes use of data from an orthogonal pair of
rod position channels (one horizontal, one vertical).

498 RPM  Vertical Center V- - 10.09 Horizontal Center V: -9.78 15.2mil 9/2/2015 12:00:50 AM

A0

Vertical Channel
Danger Setpoint Alert Setpoint
30+
207 204
p m_v
10+ ,r(,'
‘,J |'r 0 T T T T T T T
" : o 45" a0 135 1307 225 270 315 o
_ A 1 Crank Angle
E ‘_ ‘. 40
‘ Horizontal Channel
107 AN 30
B3 20+
-20
Rod Position ol
¢ o nli‘ C]{‘l‘ 'I’il‘i’ 'IRID‘ ?7"':' D?‘[‘ﬂ' ’il"o‘ o
o NOTE!
I If only one channel of a rod position channel is selected, CMS will find the paired

sensor and create the XY Rod Position plot.

With the X'Y Rod Position plot, you can:

Adjusting the number of Revolutions shown
Show Alarm Limits

Manual Scale

Auto Scale

Overlay Data

Go to Plots overview
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11.2.15 Unrolled Rotor Profile Plot

The Unrolled Rotor Profile plot displays the physical gap between the rotor and the stator of a
hydroelectric generator, based on the rotor profile waveform of a single Air Gap channel.

100 RPM 04.03.2024 12:43:12.01
Air Gap Sensor 1 Pole Speed, timestamp’

P Rotor Profile Wfm .
and cursor value Per pole air gap data as recorded
in the rotor profile waveform

oo /

590

mil

550 / Pole Axis

T T T T T T T
0 10 20 30 40 50 60 70

Pole

The plot is thus very similar to a Timebase Plot of the same data, with two important differences:

e The X-Axis is given in terms of rotor poles, starting from pole 1
e If the rotor profile waveform contains two or more revolutions, the minimum gap value per pole
across all revolutions is shown

You can adjust your plot using these options:

Manually Scale the Y-Axis
Auto Scale
Zoom in on a section of the plot

Overlay Data

Go to Plots overview
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11.2.16 Unrolled Stator Profile Plot

The Unrolled Stator Profile plot visualizes the shape of the stator of a hydroelectric generator by
combining rotor profile waveform data from multiple Air Gap sensors. In particular, the pole 1 gap for
the individual sensors is plotted as a bargraph, where the X-Axis location is given by the angle of
rotation of this pole as it passes a given sensor. As a result, the differences in the pole 1 gap
measured by different sensors can be compared at a glance.

100 RPM  04.03.2024 12:43:12.01 i
Hydro Generator Air Gap Sensor 1 & Speed, t|meStamp, sensor

» Unrolled Stator Profile 488,22 mil name and cursor Va|ue

600 Pole 1 air gap as recorded in the

rotor profile waveforms for the
Ii / individual sensors

Angle between phase trigger and
- sensor mounting location, 100+
measured in direction of rotation —_—_

550+

mil

500

450+

300°

Angle of rotation

If the individual rotor profile waveforms contain two or more revolutions, the minimum pole 1 gap
value per sensor across all revolutions is shown.

You can adjust your plot using these options:

e Manually Scale the Y-Axis
e Auto Scale

e Overlay Data

Go to Plots overview

Page 198 of 278 © Briel & Kjeer Vibro e S1176125.002 / V15

UNRESTRICTED DOCUMENT



Brilel & Kjeer Vibro | Instructions
SETPOINT Condition Monitoring Software

11.2.17 Circular Rotor Profile Plot

The Circular Rotor Profile plot presents the physical gap between the rotor and the stator of a
hydroelectric generator on a circular canvas. It makes use of the rotor profile waveforms of one or
multiple Air Gap channels. Minimum and maximum poles are highlighted on the rotor profiles. Sensor
locations are marked around the outer circle. The order of the displayed angles (outside of the circle)
and pole numbers (drawn within the plot) follow from the configured rotation direction and pole
number direction.

The following plot shows an example where the rotation is clockwise, and the pole numbering is

counterclockwise:
240 RPM  11/8/2018 2:05:36.49 AM Pole
0 Agnir:ll;: C:di:p 350.000 mil Readout
Selected e il

@ Rotor Profile Wfm 516.667 mil
Air Gap 2 Pole 1/24
@ Rotor Profile Wim 515.625 mil

Pole

Angle

Sensor
Marker

Min/Max
Pole

Danger/Alert Limit

Alert and danger limits are drawn on the plot to visually track how close a pole is to a setpoint.

While moving the mouse from pole to pole, each area is highlighted. When selecting a pole, the
following readout is presented on the right or the top pane of the plot:

e Rotating speed and timestamp

e The gap values of each sensor at the selected pole. If the rotor profile waveforms contain two
or more revolutions, the minimum gap value per pole across all revolutions is shown

e Selected pole index and the number of total poles (example 1/24)

e Alarm limits which are defined by the Minimum Air Gap under same Air Gap channel

You can adjust your plot using these options:

e Manually Scale the Y-Axis
e Auto Scale
e Overlay Data

Go to Plots overview
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11.2.18 Compressor Map Plot

The Compressor Map plot shows the operating point, surge control line, and surge limit line for a
centrifugal or axial compressor.

CompressorMap

05.05.2017 02:12:28.73 05.05.2017 02:14:11.88
05052017 02:14:11 88 | Q2 Reduced x1000: 7,09 Rc: 2,34

4
" P
3
e
..... W \\
) 5315 rpm 5710 rpm 6105 rpm
/ T 4525 mm‘h‘-‘ 4920 rpm
1
0
0 2 M : 8 | ]2
02 Reduced x1000
. NOTE!
I Using Compressor Map plots required a specialized setup. Please contact your

Bruel & Kjeer Vibro service representative if you are interested in using this plot type.
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11.3 Analyzing the Data

This section describes various tasks you can perform while analyzing your data. These include:

e Scaling Plots automatically or manually

Paging through plots

Zooming in on a plot

Maximizing the plot area

Popping out a plot to a full screen window
Rotating and Sizing Waterfall and Cascade Plots
Using cursors

Using overlays
Viewing live data

Playing back recorded data

Changing plot settings

Viewing alarm markers

Displaying alarm levels on Trend plots
Adapting the channel ordering
Compensating the data

Selecting a compensation sample
Pining plots

Time-locking plots

Using machine states and manual states
Resolving error messages
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11.3.1 Scaling Plots

SETPOINT CMS can scale plots automatically or manually.

Auto Scale

When using Auto Scale, SETPOINT CMS selects the best axis scales to optimize the data
presentation for the plots. This is recommended for most applications. Automatic scaling is available
for the Y-Axis of all plot types and units. Note, however, that the X-Axis of Spectrum, Waterfall, and
Cascade plots is always scaled manually.

SETPOINT CMS can scale each plot independently (Normal) or all plots of the same type together
(Compare Plots). When scaling in Compare Plots mode, the scale will automatically adjust to the
size of the largest values viewed in the plot.

Manual Scale

When Auto Scale is deactivated, SETPOINT CMS defaults to the global manual scale limits defined in
the Manual Scales pane. Here, manual limits can be defined per plot type and per scale type (e.g.,

Acceleration, or Speed):

(v) Trend
(%) Orbit Timebase
(~) Bode
Measurement Unit
Acceleration g's
|

Displacement m

Speed RPM
Velocity in/s

() Polar

(~) Shaft Centerline

Measurement Unit

Position mil

(¥) Spectrum

(v) Waterfall

(¥) Cascade

(¥) Air Gap

(v) Crank Angle
v) Displaced Volume

(v) Rod Position

Minimum Maximum

0

0
0
0,

Minimum
0

10

5
10000
1

Range
40

\

You can set the Maximum for each
plot type and each scale type. When
Auto Scale is turned off, plots using
the given unit will scale to the set value.

Minimum values are used only on the
Trend and Reciprocating Compressor
plots. Unused Minimum cells will be
disabled.

Some plots like Orbit/Timebase, Shaft
Centerline, Rod Position use Range
instead of Maximum.

Note that SETPOINT CMS can handle measurement data in units that are not listed in the
Manual Scales pane. Corresponding traces will always be scaled automatically.
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Individual plots, on the other hand, can be scaled manually (Per Plot Scaling) from the plot settings

dialog:
328 RPM 13.04.2021 09:42:32.88 Settings
Shaft DEX 0°
@ Synchronous ( 27,75 um pp )
20 Plot Scales
Range >< 40,0000 m
Attributes
Change Threshold %
° Data Length
Data Rate
Description I:I
E o+ Interestingness %
Is DC Coupled False N

Is Synchronous
Minimum Collection Rate min

Name

1

Notes

Close

Note that this option is only available when Auto Scale is turned off.

. NOTE!
I Per plot scaling is not supported on Large Trend, Crank Angle and Displaced Volume
plots.
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11.3.2 Paging Plots

This section describes the ways to page through the plots.

For an overview over existing pages, open the Pages pane. You can also page plots or open the
Pages pane using the controls at the lower left of the screen as shown below.

Page 1of 3 = =9

Click on the right or left arrows at the bottom of the screen to page
to the next or previous plot. The arrows are not active if there is
only one plot page. You can also use the Alt key and the left and

right arrow keys to page plots.

Click on “Page” to open up the Pages Pane. The Pages Pane
shown below gives a preview of the plots on each page and allows
quick navigation between pages.

11.3.2.1 Paging through Plot Types for a Group of Channels

Follow these instructions when you want to view the same plot type for several channels.

Navigation [+] [=]

4 [m] @ Demonetl
|| B Temperature

4 [m] @ Turbine Vib
1@ ACCEL
] &= SPEED
4 [v|@= TIB

4 [m] @ CMS-File (Playback Demo.cms)

| | 2 Turbine Axial

Select the points or bearings that you want to
/ view using the Navigation Pane.

[¥] © TIBX 63VE29028

[v] © TIBY 63VE2902A
4 [ TOB

[]© TOBX 63VE2903B

[]® TOBY 63VE2903A

1) Select the plot types you want to compare.

2) Set the number of plots shown on a page to 2 or 4.

3) Use the Pages Pane to page through the plots.
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11.3.2.2

11.3.2.3

Paging through different plots for a channel or bearing

To page through the various plot types for a single channel or bearing follow the links for these steps:

1) Select the channel or bearing using the Navigation Pane.

2) Activate the desired plots.

3) Use the Pages Pane or the page arrows to page through the plots.

Get Two Plots Next to Each Other for Comparison

There are several ways to get two plots next to each other for comparison.

If the plot types are different but are on the same channel, you can remove unwanted channels from
the selected data.

Example: Put Orbit/Timebase and full spectrum side by side for a bearing:

1) Use the Navigation Pane to select the bearing and remove other points from the selected
data list.

2) Select two plots per page.

3) Turn on Orbit, Timebase, and Spectrum plots and turn the other plots off.
4) Set the spectrum for Full Spectrum.
If the plots are the same type but on different channels:

1) Use the Navigation Pane to select the desired channels and remove other points from the
selected data list.

2) Select two plots per page.

3) Turn on the plot type you want and turn the others off.
If the plots are of different types and on different channels:
1) Pin the plots that you want to compare.

2) Select two plots per page.

3) Turn off all plot types so only the pinned plots display.
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11.3.3 Zooming in on a Plot

You can rubber-band zoom on the Timebase, Shaft Centerline, and Spectrum plots as shown:

3586 RPM 10/15/2015 8:34:52.28 AM Company: BK Vibro b
45°L 000005
@ Sync Waveform (0.89 mil po) ~0.278 mil

AAAN

Drag the cursor
across the plot to {
select an area to
zoom in on.

mil
°

e

T
02s

Alternatively, you can use the mouse scroll wheel to zoom in or out on these plot types.
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11.3.4 Increasing the Plot Area

You can increase the area available for viewing plots by:

Collapsing the ribbon

Hiding panes, e.g., the Navigation Pane
Hiding the Timeline

Hiding the Small Trend

The following figure shows the plot area maximized:

:l ISETPOINT

Setpoint CMS 2022 R2

Trend Timebase Transient
3673 RPM 16.12.2017 01:03:34.04
TIEX 63VE29028 45° R "
@ 110,28 pmpp £ 272"
o

1000 2000 2000
o ! . . . . L . . . . ! . . . . . . . . f

0 1000 2000 3000
l16.12.2017 01:01:43

Ao 16.12.2017 01:03:34]
16.12.2017,01:01:43.81 (Im50s) Pagelof 1 & -3 16.12.2017, 01:03:34.04 Q) OB P % 16122017,01:03:34.04

Alternatively, you can display a single plot in a separate, full screen window.
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11.3.5 Popping Out a Plot to a Full Screen Window

You can quickly expand a plot to fill the full screen by clicking the full screen icon. Hover the cursor
over the plot to show the plot controls in the plot upper right corner. Then click the Pop Out Plot
button:

A A =

Copy

#*  Pin Plot

Ly

':I' Settings

The newly created window can be moved and resized:

If full screen window has already been opened, popping out another plot will replace the currently
displayed.

Press the Escape (ESC) key to exit full screen mode.
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11.3.6 Rotating and Sizing Waterfall and Cascade Plots

You can rotate and size the Waterfall and Cascade 3D plots, which first load in the selected
default view.

655 RPM 16.12.2017 01:01:57.25
Bearing TIEY 63VE2902A - TIEX 63VEZ302E -263,13 Hz 263,13 Hz (800 lines Hanning )
L ] Async Waveform 0.00 um pp 0,00 um pp

To rotate a plot, click outside the plot
area and move the mouse.

LR

01:02:5!
01:02:31

01:02:09
-500,0

010147

1000 2000 J00.0

Hz 400,0 000

16.12.2017 01:01:43 16.

To restore a 3D plot to the default rotation, hover the cursor over the plot to show the plot controls in
the plot upper right corner. Then click Reset Zoom.

&8 Copy

#  Pin Plot

E: Pop Cut Plot

+ Zoomlin

= Zoom Cut

'u' Settings

To change the size of the plot, click Zoom In or Zoom Out in the same menu. Alternatively, use the
mouse scroll wheel.
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11.3.7

Using Cursors

Cursors provide you with a numerical readout of the value at a specific point on the plot. Click on plot
to activate a Single cursor. This type of cursor is available on all plot types.

Use the right/left arrow keys to move the cursors to the right or left. Hold down the arrow key to move
the cursor faster.

Each plot in the main plot area has individual cursor that generally point to different points in time,
speeds, or frequencies. You can synchronize the cursors time with other plots in two ways:
Synchronizing Cursors using Set Cursors

Click the Set Cursors button at the bottom of the screen to move the cursor on Large Trend, Bode,
Polar, Shaft Centerline, Waterfall, and Cascade plots to the dynamic cursor time.

16.12.2017, 01 :{I2:4E.54!0|

Synchronizing Cursors from a Plot Header

You can synchronize the cursor times of all active Large Trend, Bode, Polar, Shaft Centerline,
Waterfall, and Cascade plots by clicking on the time readout in the plot header:

3710.0 RPM 16.12.2017 01:02)36.54

. s . o e I L
Diract Set Cursor 5

xa

® Dirsct 109,60 um pp Alert

TPHS 635E0518

® speed 2343.4 RPM

200 um pp

150 um pp

100 um pp

50 um pp

Gumpp 1500 RPM
16.12.2017 01:01:43 16.12.2017 01:03:34

Note that this will also move the dynamic cursor time to the same position.
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11.3.7.1 Difference Cursors

Difference Cursors are supported on Large Trend, Timebase and Spectrum plots. To activate the
Difference Cursor, click on the corresponding entry in the plot context menu:

2784 RPM 16.12.2017 01:02:46.54
TiEx 63vE29028 42,42 Hz (6400 lines  Hanning }
® AsyncWaveform  4.58um pp

4 I3 Copy
# PinPlot

©, Lock Time

£4 Pop Out Plor

H < Single
H

Harmonic

Sideband

1 Add Spectral Band

£} Settings

This will add a secondary cursor line and a corresponding readout to the plot:

2784 RPM 16.12

TIEX 63VE29028 42,42 Hz 85,86 Hz A43,44Hz 0 lines  Hanning } . . .
® roncwevstorm | 453 um oy _0.09um 3o _84:49um 5 Extended cursor readout including the difference

i between the values at the individual cursor lines.

/ Primary cursor line (red)

um pp

_—~— Secondary cursor line

The secondary line maintains its distance to the primary cursor line when being move. Grab the
secondary cursor line and move it to change the distance between the cursor lines.
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11.3.7.2 Harmonic and Sideband Cursor

Harmonic and Sideband Cursors are supported on Spectrum plots only. To activate the Harmonic
Cursor or the Sideband Cursor, click on the corresponding entry in the plot context menu:

2784 RPM 16.12.2017 01:02:46.54
TiEx 63vE29028 42,42 Hz (6400 lines  Hanning }
® AsyncWaveform  4.58um pp

4 I3 Copy
# PinPlot

©, Lock Time

£4 Pop Out Plor

< Single

Harmonic

Sideband

1 Add Spectral Band

£} Settings

T
o 50 100 150 200 250 300 250 400 450 500
Hz

In both cases, cursor readouts will be presented in a side pane. Grab individual cursor lines to change
the cursor position and the distances between the cursor lines.

Harmonic Cursor

2784RPM 16.12.2017 01:02:46.54
TIBX 63VE29028 (6400 lines  Hanning )
® Async Waveform

¥ Harmenic
364Hz 0,00 um pp
F2.8Hz 0,00 umpp
109.1 Hz 0,00 um pp
1455 Hz 0,00 um pp

18151z 001 umpp

- FEsHe 001 umpp

] 2547 He 002 um e

==J 251He 001 umpp

327.4Hz 0.01 umpp

s 5638 He 000 um pp
£
:

o B 150 150 200 250 550 30 200 B o0

Hz

Sideband Cursor

2784 RPM 16.12.2017 01:02:46.54
TiEX 63VE29028 (6400 lines Hanning )
® Async Waveform

¥ Sideband
]

um pp

[ 50 100 150 200 250 300 250 400 450 500
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11.3.8 Using Overlays

You can overlay a selected data set on the plot along with the currently selected data. The overlay
function uses reference data samples. To overlay data:

1. Add a reference data sample for the data you wish to overlay.

2. Select the reference data sample you want to overlay.

3. Activate QOverlay.

References x

16.12.2017 01:02:01 .48 ‘ Fas
785.8 RPM

@ Slow Roll Gap Reference -

Selected Overlay reference

Overlay Reference

16.12.2 TZ10.16 & X
o 1086,4 RFM
@ Waveform Reference
16.12.2017 01:03:01.52 & A
2859.3 RPM
© Bruel & Kjeer Vibro ¢ S1176125.002 / V15 Page 213 of 278

UNRESTRICTED DOCUMENT



Briiel & Kjaer Vibro

A member of the NSK Group

When Overlay is active, the waveform from the selected reference time will be plotted along with the
current waveform:

123 RPM 11/30/2017 3:07:31.85 AM e @ *

0.0000 0.0000
Demonet]  Turbine Wik TIS\ Bearing TIBY 63VE29024 - TIEX 63VE23028 = N . EX
- Y0112 mil -0.662 mil ey
® Direct © PR X 0.136 I 0.085 il
TIBY 63VE2302A astL dEEmb o BEEE T

TIEX §3VE2902E 45 R \ ﬂ

Company: BK Vibro
¥ ] Cursor shows values for both current
B and overlay waveform.

N |

Header shows data for both current
and reference waveforms.

1/

% ——— Hover over a trace to identify current
\ and overlay waveforms.

mil

Current waveform.

Reference waveform.

You can activate overlays simultaneously to viewing live data. This is very useful with Bode, Polar,

and Shaft Centerline plots for comparing the current live values with a reference:

2003 RPM  2/26/2018 4:21:36.02 PM ‘Company: BK Vibro
Demonet1\Turbine Vib\TIB\TIBX 63VE2902B 45°R
@ 1X 2.866 mil pp 2 192° @ 1X (Startup 2/16/2018) 3.019 mil pp < 180°

o 1000 2000 o .. 3000
Current live data.
N /
Reference data.
: A
. N f ]
. LA |
i W/
X ] /
: v
0 T T T T T
1000 2000 3000
02/26/2018 04:14:07 PM RPM 02/26/2018 04:21:40 PM
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11.3.9 Viewing Live Data

Clicking the Running Man button at the bottom of the screen causes all of the plots to update
automatically as new data is loaded into an online database (AF PI, CMS-XC, or CMS-HD).

omr®

Click the square Stop button to stop live mode.

o@» #

NOTE!

I When viewing live data, plots are updated every 2 seconds. If the data is changing
rapidly, when you exit live mode, you will see additional information filled in from the
historical database.

NOTE!

I In live mode, Cascade and Waterfall plots will stop updating when they reach the
displayed waveform limit. Increase the number of displayed waveforms or decrease the
selected time range to resume updates.
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11.3.10 Playback Function

In playback mode, the software takes the selected time range and plays the data back from dynamic
cursor time to end time. To start playback, click on the Play button at the bottom of the screen.

o] OF

You can speed up the playback by repetitively clicking the playback button. The playback button
changes to indicate the playback rate:

Icon Description

Data plays back in real time.

Playback is sped up by a factor of 4.

m Playback is sped up by a factor of 16.

Playback starts from the dynamic cursor location. Click the square Stop button to stop playback
mode.
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11.3.11 Changing Plot Settings

SETPOINT CMS requires various pieces of information about a point to correctly display and
annotate plots. For example, the Shaft Centerline plot requires bearing clearances in order to place
them on the plot. SETPOINT CMS stores this information within the active database.

The Plot Settings dialog can be opened by right clicking a plot, or by clicking on the ellipsis in the

upper right corner of a plot (only displayed when hovering the plot). The icon is grayed out if there are
no configurable settings for this particular plot.

121 RPM  11/30/2017 10:39:04.74 AM

Demonet]’ Turbine ¥ib', TOB' Bearing TOBY €3VE2303A - TOBX £3VE2S03E Hz (800 lines Hamming } A
@ Full Spectrum  mil pp '

@ Full Spectrum (WF Ref) mil pp

Company: BK Vibro *

(11

o]
E | //
3] To edit plot settings, hover over the plot
1 until the icons appear in the upper right
a plot corner and click the ellipsis icon.
=%
— 2
7 7]
1 | i
o 1 0 ||
-200 -160 =120 -80 —40 o 40 8O 120 160 200

An exemplary Plot Settings dialog looks as follows:

Settings

Plot Scales

Maximum

Attributes
Change Threshold
Data Rate
Description I:I
Interestingness

Is DC Ceupled False

Is Synchronous False

Minimum Caollection Rate min

Name

Notes

Close

The Plot Scales setting can be used for Per Plot Scaling.
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Which settings are available from this dialog depends on the individual plot types and, if applicable,
on the configuration of the AF-PI database. Typical settings include:

Setting Description Applicable Plot
Type
Horizontal Bearing Clearance The bearing clearance in the horizontal direction. Shaft Centerline

The location in the bearing where the shaft is when the Shaft Centerline

Shaft Reference Location machine is at rest: Top, Bottom, or Center.

Plots a circular region corresponding to the entered

Alert Level Rod Position
alert level.
Notes Free te.xt field for plotting a note on the plots. The notes All
are unique for each plot.
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11.3.12 Viewing Alarm Markers

You can view measurement alarm status using markers on the Trend plot or using the Data Table.

Markers in the data table cells indicate
the alarm status.

10/8/2015 5:37:25 AM

Name Speed Gap Direct 1X 1X Phase 2X 2X Phase N NX NX Phase
TOBX 63VE2903B120.7 RPMY-14.0 V [0.22 mil pp[0.22 mil pp|315° 0.16 mil pp[55° 0.5 X[0.02 mil pp|0° Y
TOBY 63VE2903A]120.7 RPM-5.2 V [0.24 mil pp|0.29 mil pp|238° 0.20 mil pp[292° 0.5 X[0.03 mil pp|0°

Activate Data Annotations to show markers on Small Trend and Large Trend plots that show a
change in the measurement alarm status. This is a powerful tool that graphically shows which
channels entered alarm first (First Out) and the following alarm sequencing.

B50 PM 4:43:00 PM 4:43'10 PM 4:49:20 PM 4:4{!{m 4:49:40 PM 4:49:50 PM 4:50:00 FM
|

Red: Entered Danger State >4
|
|

7 mil , ‘-..I Yellow: Exited Danger State
| \ / (Re-entered Alert State)
&1 Yellow: Entered Alert State. III ¢\
5 \ |'| 3 Green: Entered Normal State
¢II \ (Exited Alert State)
|
f

4:50:10 PM

4 mil
/

4

3 mil
a\ -
2 mil / / — \\-H,_q_
1 mil o —
'I_]F_;; 7 ;ii? ; - _113_30.";04:50:14 PM
o NOTE!
I The markers are only shown if there are alarms configured for the measurements used
by the plot and Data Annotations are active. For example, the Trend plot showing only

1X amplitude and phase and will only show alarm markers if there are 1X amplitude or
phase alarms configured.

NOTE!

I If multiple alarms occur at the same time (for example, a rapidly increasing vibration
exceeds the alert and danger setpoints simultaneously) only the most severe status is

shown.
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NOTE!

I Alarm markers include the configured alarm time delay. If a machine transitions rapidly
from no alarm through both alert and danger levels, danger may be indicated before
alert (if alert has a longer configured time delay).

The Data Annotations setting also controls whether state markers are displayed on Small Trend and
Large Trend.
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11.3.13 Plot Alarm Levels on Trend

You can plot alarm limits on Small Trend and Large Trend plots.

To add an alarm level to a plot, open the Attributes Pane. In the Navigation Pane, expand the
asset path until you get to the measurement where the alarm levels are set. Click the alarm levels to

select them.

The following example shows how to add traces representing the configured Alert Over and

Danger Over limits to the plot:

Navigation [+] [<] X Attributes X
4 [H] @8 CMS-File (Playback Demo.cms) [ Alert Ower
F
E‘ & Demonet] Alert Under
[] i@ Temperature
[ ] & Turbine Axial L Danger Over |

4 [H] @ Turbine Vib
[] @ ACCEL
[] @ SPEED
4 i TIB

4 @ TIBX 63VE2902B

1X Amplitude
1X Phase
2X Amplitude
2X Phase

oooooo

Cap

nX Amplitude
nX Phase

Sync Waveform

oooo

Async Waveform
Bandpass Disp 1

[ ] Danger Under|

Description
] Maximum
| Mimimum
I N

Name

| mil pp
| mil ]
mil pp
mil pp

| mil pp

| it PR

The figure below shows that the defined alarm limits are presented on the plot. In this example, the
alarm limits for the blue measurement are displayed. This measurement does not exceed the alarm
limits, so no alarm is marked here for this trace.

10 mil
“48:50 PM
9 mil

4:49:00 PM 4:49:10 PM

4:49:20 PM 4:49:30 PM 4:49:40 PM

4:49:50 PM

4:50:00 PM 4:50:10 PM

7 mil

~N

5 mil

/ N\

4 mil

3 mil

N

Danger Level
Alert Level

2 mil
T mil

0 mil
11/30/2017 04:48:47 PM
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11.3.14 Adapting Channel Ordering in the Navigation Pane

The Point Order setting defines how plots and Data Table entries are sorted. However, this setting
does not influence the order of points in the Navigation Pane. This is due to the hierarchical nature of
tree display which requires more information to sort entries and sub-trees properly.

As a result, SETPOINT CMS orders Navigation Pane entries alphabetically based on the Description
field. By default, CMS loads the Description field with the point name such that the default point
order is alphabetical by point name. You can change the point order by prepending a numerical value
at the beginning of the Description field, as shown in the table below. For example, to number the
channels for 2 bearings down a machine train, you could append the highlighted numbers:

Driver Outboard 1 1.1 Driver OB RV X
2 1.2 Driver OB RV Y

Driver Inboard 8 2.1 Driver IB RV X
4 2.2 Driver IBRV Y

Adding the highlighted numbers in the Description field as shown will cause these points to be
ordered from outboard bearing to inboard, X then Y. If two channels have the same number
appended, these two channels will be ordered alphabetically using the text following the numbers.

A good scheme to follow is to number in a hierarchy from highest to lowest level separating each level
with dot. For example:

Machine
.1 Case
.1.1 Bearing 1
.1.1.1 X Probe
.1.1.2 Y Probe
.1.2 Bearing 2
.1.2.1 X Probe

1
1
1
1
1
1
1
1.1.2.2 Y Probe
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to see the channel ordering change.

———— = — — e M
[G) WIECEOFPITestDE - PI System Explorer - - . |
File Edit View Go Tools Help
T Database [T QueryDate ~ (O @& (D Back () |H, CheckIn ¥} « [ Refresh | [J Mew Element - Search Elements Jo R
Elements RV Turbo 1
- (@ FGENPT + || General |child Elements | Attributes | Ports | Analyses | version |
(3 Hydro Displacement 1
- & Non Turbo 1 Name: RV Turbo 1
(3 NonTurbo 2 Description:
b (3 Mon Turbo 3 1
- & NonTurbo 4 Template: MetrMNElement. Template. Point 5| Type: None |
(3 Phase Trigger 4 Categories: Metrix.Catdgory. Element.Point |
b [ Radial Vibration 4
5 REBAM® Channel 2 Default Attribute:  Status
- (3 RV Turbo 1 Extended Properties il
g 2: I::::i Find: Parents Models Layers Connect®gs Children EventFrames I
b (@ RV Turbo 4
(@ ryazan test accel
- (J Shaft Abs velocity 3 E
(@ shaft abs velocity 4
- [ Shaft Absolute RV 1
b (@ Shaft Absolute RV 2 v fl
3 Velodty 4 .
- & Metrix Instruments Append numerical values to the !
g Hotor Speed Description field to order the channels
il Drain Temp . fl
- & Pomer 5 from lowest number to highest.
qr mn
(7 Elements
= Ewent Frames |
i1 Library i
ez Unit of Measure
RV Turbo 1 Meodified:5/29/2015 1:05:50 PM. Version: 1/1/1970 12:00:00 AM, Revision 3
] NOTE!
I You will need to reload the database (e.g., by closing and reopening SETPOINT CMS)
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11.3.15 Compensation

Compensation allows you to remove unwanted noise content from the signal you are analyzing.
Removing mechanical and electrical runout, scratches, or shaft bow enhances the clarity the dynamic
shaft information. This section discusses the supported types of compensation, and the steps to
configure and use them.

SETPOINT CMS cam perform three types of compensation: Slow Roll, Waveform, and Gap
compensation.

The basic steps to using compensation are:

e Creating one or more reference data samples
e Select the sample to use for compensation
e Turn on/off compensation

11.3.15.1 Slow Roll (Vector) Compensation

Compensation applied to filtered Timebase, filtered Orbit, Polar, and Bode plots uses Slow Roll (or
“vector”) compensation. Slow Roll compensation subtracts the selected reference vector from the
vibration vector, and plots the data based on the resulting vectorial difference.

11.3.15.2Waveform Compensation

You can apply Waveform compensation to any dynamic data plot collected synchronously. This
includes the Orbit and Timebase (for synchronous waveforms), as well as Spectrum, Cascade, and
Waterfall plots (that are in orders of running speed).

Waveform compensation subtracts the reference waveform from the current waveform
sample-by-sample and is very effective at removing unwanted frequency components up to % the
sampling rate (Nyquist frequency).

NOTE!

I Waveform compensation requires synchronous waveform data, which depends on a
Phase Trigger association.

11.3.15.3Gap Compensation

Gap compensation subtracts the selected reference gap voltage (e. g., taken in a stopped state) from
the gap value readings before plotting. Gap compensation is used primarily with the Shaft Centerline
plot.
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11.3.16 Select a Compensation or Overlay Reference Sample

Select the reference sample for compensation from the Reference Data pane. You can use different
reference data samples for Slow Roll compensation, Waveform compensation, and Gap
compensation. Note that only one reference sample can be active per compensation type at a time.

References

@L Slow Roll Gap Reference Highlighted options indicate that the
~ T s & )4 given reference sample is selected to
o B — ' be used for a particular purpose (Slow
Roll, Waveform, Gap, or Overlay
Reference).
Reference

Click a non-highlighted option to select
a reference data sample for a particular
purpose.

16.12.2017 01:047
o 1086.4 RPM

Waveform Reference

16.12.2017 01:03:01.52 ‘ Fas
2859,3 RPM

Individual measurement values stored within a reference data table can be viewed and edited from
the Reference Data Table.
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11.3.17 Pinning Plots

Pinning a plot causes the plot to be displayed, regardless of which Plots are currently activated. Plot
pinning is useful when you want to compare several specific plots, or for selecting plots for reporting.

Pinned plots will change time range or time as the selected time or the dynamic cursor are changed,
but they will retain the compensation and filtering settings that were active when the plot was pinned.

To pin a plot, right-click the plot and click Pin Plot in the corresponding context menu:

Copy

Pin Plot [s
€, Lock Time

&2 Pop Out Plot

+ Single
Harmonic
Sideband

Difference

Add Spectral Band

-ﬂ- Settings

A pinned plot is displayed with pin icon in the upper right corner:

3502 RPM 12.04.2021 09:37:42.98 .
Shaft DE X 4405.33Hz (8400 lines Hanning ) +

@ Asynchronous P Startup 0.03 um pp lk

3200

200+

um pp

T T T T T T T T T 1
0 100 200 300 400 500 600 700 800 900 1000

To unpin (remove) a pinned plot, click pin icon. You can also use the Clear Pins button to clear all
pinned plots with a single click.

Page 226 of 278 © Briel & Kjeer Vibro e S1176125.002 / V15

UNRESTRICTED DOCUMENT



Brilel & Kjeer Vibro | Instructions
SETPOINT Condition Monitoring Software

11.3.18 Lock Time

Right click and select Lock Time to freeze time for a given plot such that multiple plots for the same
channel can be reviewed at different time instances.

Copy
«* Pin Plot

E: Pop Out Plot

+ Single
Harmonic
Sideband

Difference

Add Spectral Band

{:I- Settings

NOTE!

I The Lock Time function is applicable to Spectrum, Timebase and Orbit plots.

In the following example, three graphs are locked at three different time instances, which are different
from the fourth (unlocked):

2438 RPM 07/03/2017 22.25:33.56 ©.) 1557 wPm 08/03/2017 03:17:10.51
Bearing SR10X - SR10Y N ;} By 5 "B pearing sR10X - SR10V
® Direct . = @ Direct =
SRIOY 20°L (29,75 pm pp ) *3.028 um SRIOY 20°L (17,23 um pp) X 8257 um
SR10X BO°R (21,05 um pp) SR10X 60°R (29,80 ym pp )
20
]
)2 K
10 4#
E e
s ’i
-1
-2
- =20 -10 o 10 20
1159 RPM 08/03/2017 12:45:28.01 — ©. ) 36w 0slor7 oszsase .
Bearing SR10X - SR10Y . :’;;; Bearing SR10X - AT . g.:;:n s e
. .896 1 i 593 um
® Direct ® Diract
SRIOY 0L (18,36 um pp) X 2,868 um sR10Y 0L (29,87 um pp) X -0.065 um
SRI0X  6O'R (40,41 um pp) SRIOX  GO'R (26,06 um pp)
20 T w1 [T
El a3
10 Vi RN
- S AGPN
; T e, 1 )T TN
£ Va 3, \
.‘ b \ jl?
) " e
-2
20 -1 o 10 20 -20 -0 0 10 20

Click the Time Lock icon on a locked plot to unlock (remove) it. You can use the Clear Locks button
to remove all locked plots with a single click.
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11.3.19 Using Machine States and Manual States

SETPOINT CMS can annotate plots with information about the state a machine was in when data
sample was collected. Two types of states are supported:

e Machine States determined by a VC-8000 rack during data collection
e Manual States that can be added manually by the user

NOTE!

I Machine States (or “rack-based states”) need to be licensed and configured from the
VC-8000 Setup software.

Both types of states are displayed in Small Trend and Large Trend plots when Data Annotations are
activated. They are visualized in the States Bar at the top of the plot:
R e L

21:27:45 1212850 21:27:55 21:28:00 21:28:05
O

Machine States and Manual States can be used simultaneously, for example to further annotate a
data set that already contains Machine States.

Some plot types can be colored based on the active state.

States changes are listed on the Events Pane. This is useful for selecting a time range centered
around an event of interest:

Events
22.03.2018 21:27:53.84

o Running
22052018 212755 54 Clicking on a Machlne State or

\ Manual State time centers the
. Alert selected time range around the

TIBY 63VE2902A" Direct n
22.03.2018 21:27:533.12 eVent tlme'

o Turning
22.03.2018 21:27:50.91

° Stopped
22.03.2018 21:27:45.46
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11.3.19.1 Machine States (Rack-Based States)

Machine States are configured from the VC-8000 Setup software, including name and color. Unlike
Manual States, they cannot be edited from within SETPOINT CMS.

In the example below, the states “Stopped”, “Turning” “Running” have occurred sequentially on the

same machine:

B stopped JNN" Turning J000I Running
PM ;

L

| 21:27:55

21:28:05

If assets from more than one machine are selected, up to 2 rows of states can be displayed

simultaneously.

Measurements can have different alarm limits per machine state. When trending the alarm limits of a
corresponding measurement, SETPOINT CMS will visualize these limits as a step function of the

active Machine State:

I B Run up S Loading 2
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11.3.19.2 Adding Manual States

Manual States are useful for annotating relevant events during analysis.

To add a Manual State, open the Small Trend plot and set the dynamic cursor time to the relevant
time location. Then right click the Small Trend plot and click Add State from the plot context menu.

P something happen 3 it's gone

Right clicking the plot and
selecting Add State from the
context menu will open the

First the set cursor to the 74:;\\- dialog.
location where you want to i WQ

0446520 -A5-45 04- 4700
e = s e L

add the Manual State.

—

-,

P Add State

In the corresponding dialog, you can define the desired Name, Description and Color associated
with the Manual State can be defined.

Add State

The dynamic Name New State
cursor time is

automatically

assigned to the S
Manual State. It seenemen
cannot be edited \

from the dialog.

My textual description of the event

s -l
Time [13.04.2021 09:43:15 |
Ok Cancel
o NOTE!
I A state marker can only be added to one selected asset (asset path defined with *).

If there are more assets selected while adding, an error message will be shown.

Custom Events Disabled X

Points from multiple assets are selected. Please select points belonging
to a single asset to enable custom event editing.
rack180WMachine2\Turbine

Compressor

Please deselect all the other assets and retry adding a Manual State.
If there is no asset path defined in the hierarchy, the state will be added under root
node by default.
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11.3.19.3Edit or Delete a Manual State

An existing Manual State can be edited or removed from Small Trend and Large Trend plots by right
clicking the corresponding entry in the States Bar.

Right click the Manual State
in the States Bar at the top
of the Small Trend or Large
Trend to open the context
menu.

/ Delete State

—

Select Edit State to modify the Name, Description, or Color of a Manual State from the
corresponding dialog. Note that the Time cannot be edited.

Edit State
Mame Running
Description
Color |:| Crange
Time 01/06/2015 12:46:26
Ok Cancel

Select Delete State to remove a Manual State. Note that this operation cannot be undone.
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11.3.19.4Plot Coloring using State Based Display

Machine States and Manual States can be used to color plot data based on assigned states. This
allows vibration data to be displayed in context of the state of the machine state, which simplifies
diagnosis.

Activate State Based to activate state-based coloring of plots. This feature is available on Orbit,
Timebase, Bode, Polar, Spectrum, Waterfall, and Cascade plots.

Consider the example of a Bode plot that shows data recorded during the startup and the coast down
phase of machine operation:

1555 RPM

@ 1X11.49 um pp £ 90" B Coast Down
[ 1000 2000 2000

) . . i . i i ' .
350° ] — =

gt \ﬁ
180"

L

=

1807 '\
270"

n L3N \

T T T T
1000 2000 3000

um pp

In the above plot, it is difficult to distinguish which part of the data represents which phase. After
adding Manual States for “Startup” (dark blue) and “Coast Down” (olive green) and activating

State Based, on the other hand, the coloring clearly indicates which data belongs to which phase of
operation:

1555 RPM

@ 1X11.49 umpp £90° B Coast Down
o 1000 2000 2000
. . . . . . . . f . . . . . . . . . f . . . . . . . . f

ok E— —
270" 1\
360° o
————— E—E
o — —
. A B
w / A -
/ | ~ e,

i N
) o \\i — iy -
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11.3.19.5 State Filtering based on Machine States

Machine (rack-based) states can be used to filter for data being displayed on Small Trend and
Large Trend plots. This is useful to observe long term trends in machine behavior in the presence of
spurious or misleading data that may have been recorded during non-relevant states of machine
operation.

Use the State Filter combo box to activate this feature. It shows a list of all Machine States that are
present in the currently selected database. Note that this list can thus only contain Machine States
that have been configured in the VC-8000 rack. Below, an exemplary configuration is shown:

State Filter

. Coastdown
Default
Running
Startup

Stopped

Selecting a Machine State from the provided list will remove Small Trend and Large Trend plots that
is not related to the selected state. That is, the presented data will be filtered such that only data from
the selected Machine State is being displayed. If Auto Scale is active, the plot Y-Axis will be updated
accordingly.

:!] ESETPOINT - ¢

Setpoint CMS 2022 R2.

[ Show Notes
[] Show Title [] Show Asset Path
Show Time Range

Annotate Plots

nnnnnnn

Navigation [#][=] x 320.0 umpp

4 (8] 2 CMS-File (rotortNitStates.crms) <oo0 s

[J @ PT_Rotorkit

I Rotorkit

© Shaft DEX

© Shaft DEY

[] @ shaft NDEX

[] @ Shaft NDEY
zzzz

1000 RPM

0.0 umop
12.04.2021 09:38:22 12.04.2021 08:42:50
nnnnnnn

320.0 umpp
4000 RPM

Selected 3000 °PM

rackirotorkit| Shaft DE X
rackirotorkit|Shaft DE Y ——

¥

3
ol
Clear All 13.04.2021,09:38:22.04 (4m 28s)  Page 1 of 5 €& =P 13.04.2021, 09:43:1697 OB ) # 13.042021,09:42:50.15]

To return to the standard display, select the empty state filter option.

State Filter
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©
EN

11.3.20 Error Messages

SETPOINT CMS will show a red “X” error indicator if there is a problem presenting a plot. Hover over
the “X” to see a description of the problem. In the example below, 2X filtering and compensation were
turned on, but no reference sample had been selected for compensation:

RPM  Slow Roll Reference

Demonet] Turbine Vibi TOB\Bearing TOBY 63VE2903A - TOBX 63VE2903E

TOBY 63VE2903A
TOBX 62VE2503E
Company: BK Vibro

10

45'L
45°R

o%

L3
-1
o No Compensation Y; No Data Y

7

5

Y] "
25 uP &
| 4

i + 2

mil

51— 0s 13
g d3—1Lt Lt 1 [ ! | 10

Hover over the red X to see a
description of the plot error.

34

2

14

o R hand Roni Bot aln

3s 4s 5s

The following table lists common error messages and solutions:

No Data

No Compensation

Y and X Probes are
not orthogonal
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There is no data in the database in the
selected time range.

The plot cannot be compensated because
reference data is not set.

The plot cannot be compensated because
the data time and reference time are the
same resulting in a null waveform.

The X and Y probes are not 90 degrees
apart (less than 80 degrees or more than
100 degrees)

UNRESTRICTED DOCUMENT

Increase the selected time range.

Set a reference sample.

Move the dynamic cursor to a time
different from the reference sample.

Adjust the probe orientation if possible.
SETPOINT CMS software will
automatically adjust the data for non-
orthogonal probes. However, errors
increase the farther the probes are from
90 degrees.
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11.4 Documenting

SETPOINT® CMS has several ways to document the results of your analysis:

e Copy and paste plots into another program
e Export Trend data to a CSV file
e Export all plots to a Microsoft Word document

11.4.1 Copying and Pasting Plots

Move the mouse pointer over a plot to activate the three-point symbol *** in the upper right corner.
Click on the symbol to open a selection of further symbols. By clicking on the camera icon, a
screenshot of the plot is created and copied to the clipboard. This function can be used, for example,
to create reports.

Alternatively, you can right-click anywhere to open the submenu with the selection of icons.

3125 RPM 6/8/2017 12:55:51.81 FPM e 2
Demonet] ! Turbine Vib! TI8' Bearing TIBY 63VE29024 - TIBX 63VEZ902E 000225
® Direct ¥ 0.000 mll- '
TIEY 63VE2S02A 450 {1.35 mil pp) X -0.242 mil
TIEX 63VE2302E 43R {0.57 mil pp) o]
Company: BK Vibro
0.5 -
[v]
up
> o |
0.5 - :
054
E o 0s 0.0‘5 5 D.]I 5 0.]5‘5
0.5 o
—0.5 :
b o -
T T T |
-0.5 0 0.5
e
T T T
Os 005 = 01s 015 s
Use the paste command (Ctrl-V) to paste the plot into another document.
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11.4.2 Export Trend Data to .CSV File

You can quickly export the trend data for the selected points and selected time range to a comma
separated file for further processing or sharing using a program such as Microsoft Excel.

From the File Tab, click Export and Export CSV Data:

©

Open Database E X po r‘t

Open File

Bookmarks

Save As

Export

Close

Options

Setpoint CMS - \Playback Demo_cms L E 5 ET pDI NT

About

h Export CMS File (Save As)
BT Exports (only) the selected points for the selected time range to a CMS file, Typically used
CMS to email a data sample to a colleague for evaluation (max time range is 1 week).
File
N Export CMS Database
Exports all points for the selected time range to a CMS folder (database). Typically used to
- backup a specific time period of data. Also used to copy data from the rack (HD) or
CMS
Database computer (XC) for backup or storage.
A Export CSV Data
Exports (only) the selected points for the selected time range to a C5V file, Typically used to
Export view data samples in Excel.
5V Data
A Create Document
) Publish all plots as currently configured to a word document
Create 2 Plats per Page
Document

©

Quick

View

Export Quick Views
Export all quick views to CSV File
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When opened in Microsoft Excel, the path lists the point name. The timestamps, data values, data
status, and speed values for each sample are shown in the following columns.

FHo-e-|- - DemocExportCSV.cav - Microsoft Excel [E=N
Home | Insert  Pagelayout  Formulas  Data Review  View  AddIns  Team Nuance PDF al@ o @ R
; = = . i ing = S - -
& calibri S - A AT % g-‘ General Cnndltmnal Formatting o= Insert z ﬂ m
“— Ba- EE- 8% - % »  [FEromatasTable - F=pelete - [~
Paste | B o - A - o Sort & Find &
g |BLU = S A = EE | P <8 % ) cell tyles - [ Format ~ | 2" Fiiter~ Select~
Clipboard Font ] Alignment I Number I Styles Cells Editing
AL - £ | path v
[ A B c D E A
1 [path Unit Subunit =
2 \\DEMONET_PI\DemoNet DB\Demaonet1\Turbine Vib\TIB\TIBX 63VE2902B\Direct mil PeakToPeak
g
4 Timestam Value Status  Speed N
S 26:49.8  0.55997 valid 1950.151 N
6 26:50.7 0.480935 Valid 1959.93
7 26:50.7 0.472053 Valid 1960.697
8 26:51.5 0.388657 Valid 1968.965
9 26:51.6 0.380059 Valid 1570.048
10 26:52.4 0.280096 Valid 1980.657
1 26:52.5 0.272823 Valid 1981.739 i
12 26:53.6 0.28002 Valid 1993.067 I

NOTE!

I The default Excel time formatting does not show the hour. Click on the cell to see the
full date/time or change the Excel cell format to “time”.
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11.4.3 Exporting all Plots to Microsoft Word

You can export all the currently open plots to Microsoft Word in one quick process. You can choose
between one plot per page (landscape orientation) or two plots per page (portrait orientation).

From the File Tab, select Export and Create Document:

: Setpoint CM5 - \AsdRackSnippet.cms - EEETPDINT
Open Database EX po rt
Open File
Bookmarks h Export CMS File (SaVe AS)
vy Exports [only) the selected points for the selected time range to a CMS file. Typically used
Save As CMS to email a data sample to a colleague for evaluation (max time range is 1 week).
File
Export
. Export CMS Database
Close Exports all points for the selected time range to a CMS folder (database). Typically used to
- backup a specific time period of data. Also used to copy data from the rack (HD) or
CME
Database computer (XC) for backup or storage.
Options
Abour [ Export CSV Data
5V
=1 Exports [only) the selected points for the selected time range to a CSV file. Typically used to
Export view data samples in Excel,
CEV Data
A Create Document
ooc
Publish all plots as currently configured to a word document
Create 2 Plots per Page
Document

Set the document type to Word Document (.docx) and type in a file name. SETPOINT CMS will
create the document with all the currently open plots.

NOTE!

I If the export lists that errors occurred during the export, check your plots in SETPOINT
CMS for error indications.

NOTE!

I Limit the Large Trend plot to less than 10 traces for best export presentation.
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12 Using the Removable SD card Media (VC-8000)

When enabled, the eSAM can collect steady-state (static and dynamic) and transient data and store
the data in files on the SAM SD card. You can open the .cmssd file and view the data using the
SETPOINT® CMS display software without any networks or servers.

The SD card is located at the top of the SAM module installed in slot 2 as shown below:

O

VC-B000/5AM

SD 2.0
| ! == SD Card

IMPORTANT!

A To use the SD card functionality, the SAM must be enabled for the SD card, UMMs and
TMMs must be CMS enabled, and the SD card function enabled in the VC-8000
configuration. Refer to the VC-8000 Operation and Maintenance manual for information
on enabling the SAM SD card functionality.
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12.1 Card Types and Sizes
SD 2.0 suitable to 32 GB. SETPOINT® recommend using 32 GB cards.
Class 10 Speed rating, 10 MB/s or higher
The SD card should be rated to the VC-8000 environmental ratings. SD cards should be Industrial
Temperature Rated for -20 to +85 °C unless your rack is in a climate-controlled environment.
IMPORTANT!
Scan the card for viruses before inserting into the SAM.
Industrial temperature SD cards are available in both SLC (Single Level Cell) and MLC (Multiple Level
Cell) technology. SLC technology cards support more erase/write cycles than MLC cards but are
considerably more expensive. For most applications, MLC cards will work fine. However, if you
configure the rack to save waveforms at a high rate during steady state conditions then you should
consider upgrading to SLC cards.
12.2 Data Storage
The amount of data stored and the time duration before the card fills and starts over-writing (FIFO)
depends on several key factors:
e The number of channels
e Dynamic channels vs. position and temperature channels
e The number of transient events
e Boost mode
While data storage can vary, the system will adapt (i-Factor ®) to the machine operating conditions to
optimize the amount of stored data.
12.2.1 Data Organization
Data is stored in 50 MB blocks (before compression) in intervals no longer than 5 minutes. If the
system records 50 MB of data in less than 5 minutes, the files will be closer together.
12.2.2 Compression
There are multiple levels of compression used to maximize the data storage on the SD card.
12.2.2.1 Static Data Compression
Using patented techniques, Setpoint adjusts compression levels according to the how the machine
operation is changing and how much data has previously been stored under similar operating
conditions.
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12.2.2.2 Dynamic Data Compression

Dynamic Data is compressed using the various techniques listed in this section.
i-Factor

If the UMM detects that the signal has not changed since the last waveform sample stored it will
discard the waveform. Waveforms are stored based on a calculated “interestingness” in comparison
to the last stored waveform. CMS will automatically adjust the i-Factor data collection rate during
steady state conditions to optimize the data storage.

Boost Mode

Boost mode data is collected and stored continuously and is not compressed. Boost mode should be
limited to infrequent, short transient intervals such as fast startups and coast downs. If the speed
stops changing while still in the transient range the UMM will exit boost mode until it begins changing
again. If the buffer in the UMM fills up it will exit boost mode and resume normal collection until the
data are transferred to the SAM and a certain percent of the buffer empties out.

Delta RPM

For machines that startup or coast down slowly, delta rpm waveform sampling allows a waveform to
be published at set speed changes. If no other waveforms (> I-ness) have been published during the
configured periodic interval, the most interesting waveform (to the defined speed changes) for that
interval is published.

Delta Time

The Delta Time set in the UMM configuration sets a maximum amount of time that expires between
saving waveforms. If no other waveforms have been saved during the configured periodic interval, the
most interesting waveform for that interval is saved. Note that since the most interesting waveform is
saved, the interval between saved waveforms can be double the configured interval if the first
waveform of one interval is saved and the last waveform of the next interval is saved. Set the

Delta Time to a longer time to extend the SD card storage time.

12.2.3 Overwriting
When the SD card fills the system will overwrite the data (FIFO), overwriting the oldest data first in
50 MB blocks. The SAM OK LED will blink green on/off when the card is full. Only cms files are
overwritten. The system will not overwrite other files stored on the card.
. NOTE!
I To maximize data storage, remove any non-CMS files stored on the card. These files
will not be overwritten and will reduce the available storage.
12.3 Enabling
The SD card data collection and storage requires CMS enabled UMMs or TMMs to collect the data
and an SD card enabled SAM. Order enabler keys at the time of purchase or contact
Bruel & Kjeer Vibro Services to upgrade existing racks.
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12.4 SD card Status

You can verify correct SD card operation from the front panel display, from the SAM LEDs, or from
Modbus status registers.

12.4.1 SD card Status on Display and LEDs

The SD card status is shown using the SAM OK LED. You can use the LED indications to see the SD
card status if your system does not have a display. The display indication and OK LED patterns below
will only occur when the SAM is enabled for SD card data storage.

Display OK LED Indication

Indication Color Pattern

SD OK Solid Green The card is installed, the system is correctly collecting data, and the
card is currently not being written to. It is safe to remove the card.

SD Full Blinking Green The card is installed, the system is correctly collecting data, but the
card is full, and the oldest data is being overwritten. The card is
currently not being written to. It is safe to remove the card.

SD Busy Blinking Green/Amber The card is installed, the system is correctly collecting data, the card
is currently being written to. Wait until the blink pattern returns to
solid or blinking green before ejecting the card.

The LED will also blink this pattern when the UMMs have buffered
Boost Mode data and is spooling this data to the SAM for writing to
the SD card.

The SD Busy indication on the display shows a progress bar for data
moving from the UMM to the SD card. If the background is showing
partially blue, there is data still in the UMMSs waiting to be written to
the card.

No SD Solid Amber There is no card installed or the system is rebooting, and the system
cannot detect the card. Wait for the system to finish booting and
verify a card is inserted.

SD Fail Blinking Red The system cannot write to the SD card. This may be because the

SD card is corrupted, unformatted, or has write-protection on.
Replace the card with a valid card.

The LED will also blink red if a front panel firmware upgrade from the
SD card fails. Remove the card and replace with a card with a good
firmware file or no firmware file to abort the upgrade.

N/A Solid Red They system has failed and is not collecting or storing data.
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12.4.2 SD Card Status via Modbus

12.5

12.6

The SD card statuses are located in the Modbus Map at registers 12445 and 112445. Refer to the
VC-8000 Operation and Maintenance Manual S1079330 for more information on Modbus.

In addition to the statuses shown on the display, Modbus also provides a SD Card Locked status
which indicates if the card write enable switch is on or off.

Removing the Card

The SAM processor periodically writes data to the SD card. Removing the card while the processor is
writing data can cause loss of the 50 MB (five minute) file currently being written. The write cycle
typically lasts 20 seconds. When writing, the display shows the SD card as “SD Busy” and the

SAM OK LED will be alternately blinking green and amber. When the write cycle is complete the
display will show “SD OK” or “SD Full” and the SAM OK LED will return to either solid green or
blinking green on/off.

You can install an SD card at any time.

IMPORTANT!

Removing the SD card while the system is writing data can cause loss of the last 50 MB
or 5 minutes of data. Wait until the SD card is not busy before ejecting.

A\
N

In hazardous locations do not eject or insert the SD Card unless the environment has
first been proven safe.

Copying Card Data

You can copy the files and folders from the SD card directly to a computer hard drive. There will be a
file named <RACK NAME>.cmssd and a folder <RACK NAME>. Copy both of these. Log files or
other information on the card is not required. You can merge new data into the same folders with data
previously collected on the same rack as long as the rack configuration has not changed.

NOTE!

I If the rack configuration has changed, copy new data into a different location. Do not
merge the data folders.

NOTE!

I Depending on your computer and the amount of data on the SD card, it can take a long
time to copy to a computer. Best practice is to replace the card when it is removed so
that data collection continues.
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12.7 Viewing Card Data

To view the data on the SD card, insert the card into a computer. You can view the files directly from
the SD card or copy the files to a local folder. When opening the files, the CMS Display will
automatically find and concatenate all of the 50 MB (5 minute) .cms files in the folder. You can use
CMS to analyze the full range of time saved.

Open the SD card data from the FEile Tab, Open File, with the file type CMSSD.

The file will open with the selected time range set to the last hour on the card.

12.8 Configuration Changes

The SD card data only supports one configuration. If you are changing your VC-8000 configuration,
eject the SD card and copy all the files before changing the configuration. Insert an empty SD card
after downloading the configuration changes to the VC-8000 rack.

12.9 Using the SD card for Data Collection Redundancy

When enabled, the SAM can store data to the SD card simultaneously while spooling the data to a
PI Server. This provides a level of redundancy in the event of a network failure in that critical data is
still available on the SD card.

12.10 Backfilling SD Card Data into a Pl Server

Refer to Section 15 for information on backfilling data stored on an SD card into a Pl Server.
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13

CMS-XC Data Storage on a Local Computer

The SETPOINT® CMS-XC option spools CMS data files to the storage drive on a computer without
requiring a local Pl Server. This feature is useful for:

e Applications where a local Pl Server is not practical.
e Backing up the data sent to the Pl Server.
e Portable or temporary data acquisition.

Figure 48 shows a CMS-XC installation where a Pl Server local to the machine is not practical. The
CMS-XC computer provides a large data storage drive and the necessary security software required
for connection to the Wide Area Network (WAN).

Local to the Machine Remote Monitoring Facility

e

=
Wide Area Network

CMS Client PC

L

" RS

SETPOINT MPS

Figure 48: CMS XC on a WAN

The CMS Display can connect to the CMX-XC computer and view the data files in the same way as
connecting to a Pl Server.
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Figure 49 shows a CMS-XC computer serving as a backup to the local Pl Server. CMS-XC stores all
data from the VC-8000 rack on a local drive. If there is a fault on the either the Local Pl Server or a
remote Main Pl Server, the CMS Display PC can still view the SETPOINT® data stored on the
CMS-XC computer.

7

Wide Area Network

Local PI  CMS-XC PC

Server Main PI CMS Client PC
Server

=

]
i
- —‘ o

SETPOINT MPS

Figure 49: CMS-XC Backing up a Pl Server

NOTE!

I CMS-XC only backs up data collected by the VC-8000 racks and does not back up
process data in the Pl Server collected from other instrumentation.

13.1 Configuring a CMS-XC Computer

Configure the CMS-XC computer using the SETPOINT® Connector Setup software.
See Section 8.1.2 for information on configuring the XC computer storage locations and folder
names.
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13.2 Configure Windows Remote User Access

You must give remote users Windows security access to the CMS-XC data. Follow the instructions in
this section to configure CMS-XC access for individuals or groups of users.

NOTE!

I Install SETPOINT® Connector before performing this step. SETPOINT® Connector will
automatically create the “Setpoint Remote Users” group.

Configure the users from the Windows Computer Management.

Recent tems

Comput

-

Manage

Open the Computer Management
dialog from the Windows Start menu
by right clicking on Computer and
then selecting Manage.

Scan with Sophos Anti-Virus
ﬁ TortoiseSVM 2

Map network drive...

Disconnect network drive...

Alternatively, you can open the Computer Management dialog from Control Panel by selecting
Administrative Tools and then Computer Management.

The Computer Management dialog will open:

] Users
[ Groups
[ @ Performance
= Device Manager
4 E Storage
=% Disk Management
I+ s Services and Applications

L] I 3

b= B e
In the Computer Management dialog, click
Local Users and Groups, and then Groups in the Name Pane.
I _—
i
Eil Confputer Management (Locall| pame Actions
“ ﬁ)é System Tools [l User Local Users and Groups -
Task Scheduler = Groups :
{2l Event Viewer P More Actions »
[z Shared Folders
a |$l Local Users and Groups
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o -
A Computer Managemen' ‘ ""-"" =g
File Action View Help Right click the Setpoint Remote
— Users group and select
e 7@ X0= 8 /
= | -| | Add to Group.
A Computer Management (Local | Mame
a 'ﬁ’é System Tools %;'PowerUsers
[ @ Task Scheduler %'JR Deskton U
N @ Event Viewer @ emote Desktop Users More Actions ¥
. Replicator
’ ‘iﬂ shared Folders @Users Setpoint Remote Users -
a $ Local Users and Groups / .
[ Users & /HelpLibraryUpgaters More Actions »
| Groups ;E—'PI BufferingAdministr... Enables users to confifure the PI... |
» (@ Performance '.. Setpoint nemote Users Ad% Group...
= Device Manager ¥ SophosAdministrator  Sophos#
4 E Storage @SophosOnAccess Contain All Tasks 3
iz Disk Management @Sophosp‘owerUser Sophos| — I
> elete
[ f@ Services and Applications #&/SophosUser Sophosl
& SQLServer20055QLBro... Membe Rename
< (T | » %’SQLSemerMSSQLSew... Membe Properties I
= LEID %

Add user names under object names and click OK. You will need to enter each user that will access
the XC database. Alternatively, you can give access to all domain users for a specific location using
the Domain Users object as shown in the following picture:

-
Select Users, Computers, Service Accounts, or Groups

A=)

Select this object type:

Users, Service Accounts, or Groups

From this location:

Object Types...

ccoglobal.com

Enter the obhject names to select (examples):

Locations...

Domain Users

Checlk Names

oK

| [ Ccancsl ]

13.3 Configuring the Network Firewall for CMS-XC

To allow remote access to the CMS-XC data (see Figure 48 and Figure 49), you will need to have

Firewall ports 8001 and 8002 open.

13.4 Backing Up CMS-XC Data

Briel & Kjeer Vibro recommends backing up CMS-XC data folders. There are many ways to do this.
Contact your Information Technology department or Briel & Kjaer Vibro Services for backup solutions.
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13.5 Viewing Old CMS-XC Data Files

When you connect to a computer running CMS-XC the open database view will only show racks that
are currently configured in SETPOINT® Connector. If you have changed the rack name or removed a
rack from SETPOINT® Connector, you can still view the data in the CMS Display. CMS-XC data uses
the same format as CMS-SD data, and you can open the cmssd files from the File Tab.
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14 CMS-HD Data Storage in the Rack

CMS-HD uses an internal solid-state drive (SSD) to store static and dynamic data. Depending on the
SSD size purchased and the configured data collection rate the SSD can store months or even years
of data.

You can connect a computer Ethernet cable directly to the CMS port on the front of the SAM module
or you can access the HD data via a network as shown in Figure 50.

When connecting a computer directly, you do not need a crossover cable or switch. The SAM will
automatically detect the cable and adjust accordingly. You will need to verify that your computer
IP Address is configured for the same subnet as the CMS port.

\etwor

N
S

CMS Client PC

erne

FSETPOINT

SETPOINT MPS

Figure 50: CMS HD Network

IMPORTANT!
The SETPOINT® rack CMS port is not designed to be placed on an exposed network.

If the network is accessible externally use the CMS-XC solution.

NOTE!

I The CMS HD feature requires the SAM to have a password configured.
Refer to the VC-8000 Operation and Maintenance Manual S1079330.

IMPORTANT!
The CMS-HD storage drive will overwrite old data when it is full. Periodically copy the

HD database to a computer or save important reference data in a .cms file.

Page 250 of 278 © Briel & Kjeer Vibro e S1176125.002 / V15

UNRESTRICTED DOCUMENT



Brilel & Kjeer Vibro | Instructions
SETPOINT Condition Monitoring Software

14.1 Configuring HD Storage

SETPOINT® HD does not require configuration. HD enabled hardware will automatically store
condition monitoring data from CMS enabled monitoring modules.

14.2 Monitoring HD Storage

The SETPOINT® CMS system can create a very large amount of data. Eventually the HD storage will
fill and automatically begin to overwrite the old data (FIFO). To prevent loss of important data,
periodically save the HD database on a further storage medium or view and save important data from
SETPOINT® CMS.

The SETPOINT® control panel display on the rack (or the Software Setpoint Maintenance) provides
basic information on the HD storage which you can use to determine when to upload and save data.

Refer to Section 16.5 for information on verifying data storage rates.

14.3 Copying HD database to a Local Drive

Refer to Section 15.2.
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14.4 Automatically Backfilling HD Data into a Pl Server

You can configure SETPOINT® Connector to automatically backfill data from SETPOINT® HD into
your Pl Server in the event of network communication failure (see Section 8.2 to enable or disable).

When the backfilling option is active, SETPOINT® Connector checks for SETPOINT® HD data not
already in the Pl Server when:

e The SETPOINT® Connector Service is first started
e When communication to the VC-8000 rack is restored after being lost.

NOTE!

Backfilling does not apply Pl Compression for points that already contain data in the
PI database. Backfilled data may store more samples than when online.

IMPORTANT!
Backfilling large amounts of data can severely stress a Pl Server. If your Pl Server also

performs critical plant operations that cannot be interrupted, consider disabling the
backfilling option and backfill manually (See Section 15) at a convenient time.

NOTE!

Backfilling does not import data prior to when the rack was added in the
SETPOINT® Connector. Follow the instructions for importing a dataset

(See Section 15) for migrating SETPOINT® HD data stored in the rack prior to
connection to a Pl Server.
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15 Uploading SD, XC, or HD Data into the Pl System

You can upload machine data stored on the SD card, stored in an XC database, or stored on the
internal solid-state drive into a Pl System. This feature is useful for:

Racks that cannot be connected to the network.

Data collection from portable racks

Racks collecting data before the Pl System was installed.
Data stored during network outages

SETPOINT® Connector will automatically create any points that exist in the SD, XC, or
HD database but do not already exist in the Pl database and allocate Pl Tags as required.

NOTE!

I If the rack name already exists in the PI-AF database, SETPOINT® Connector will
merge the uploaded points under the existing rack. Set a unique rack name for each
SD, XC, or HD rack if you need the data separated.

Uploading data to the Pl System involves these steps:
1. Create new PI Archives (if required)
2. Export XC or HD data to be uploaded to a local drive.
3. Upload the data into the Pl System.
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15.1

Creating Pl Archives

If the data stored on the SD card, XC database, or HD database predates the Pl System, you will
need to create Pl archives in which to store the data. Follow the steps in this section to create
Pl archives.

To create an archive:

In Pl System Management Tools, open the Archives plug-in.

1. Chose the Server

A
{0 Archives - PI System Management Toris (2| =

Fle Wew Iook Help

Serves . &R nE-E e \
[resrch P sesabe

|'| Servers

| Drive Oy Caparity: 1743 GB

O demonet_pi I
| EP‘EEEDFF‘ O Used space: 895 GB O Free space: 848 GB
| M SESAME
| Histaric |Fumre|

.
] Review and update parameters
¢ System Managsment Taoks [[ \\ )
NS

jsearch Pl & st Tme | End Time | Duraiy Size [ME) [ 2 Full | Corupt [ Archive File [ Last Modiied Time [Backup Ti
[ Alams |0 10A1E/2017 1.47:10PM_Cunent Time 01d 0301 3 D:APINAICASESAME_2017-10-16_13 4643 arc  10A17/2017 4.4750PM  10/17/20°
gatCh D:APIharchSESAME_2017-07-11_00-46-06.arc  10/17/2017 7:40:57 AM 10167207
dla . . f 223 D:PIAacASESAME_2017-07-06_11-24-00 e 7H1/2017 TO4328M 74107201
:?t;"acles 2. NaV'Qate to Operatlon, Archives 1501 #192 DAPMaichSESAME_2017-07-01_220812.arc  7/6/2017 122153 PM 74622017

ot 0352 g192 D:APlNarcASESAME_2017-0819_0000-00are  10A10/2017 120002 PM 7172017
[ Operation

AF Link

Archives

Back i

Livering 3. Select Create a New Archive.

Message Logs (or right-click and select Create

Module Database

Hetwork Manager Statistics New) .

Fl Services

Pl Version

Fleason Tres 4| | |

Snapshot and Archive Statistics

Turning Parameters

Update Manager [ online reprocessing ]
Points
Security Archives: 5

Session Record

| sEsAME\mnelson || piadmin, piadmins, PIEngineers, ... |

The Create New Historic Archive dialog will open:

tfél:reate Mew Historic Archive

% Single archive " Multiple archives for backfiling Select Create archive with
tuchive path: ID:'xF'I'xarc A fixed start and end time.

Archive name: |F'iar'3h-'3"3'1 / For Start Time, enter a time
7~ _

A equal to or earlier than the oldest

timestamp for data to be
™ Clone primany archive fized size backfilled.

— Optionz

" Create archive with a custom fized size 3152
_For End Time, enter the start
time of the oldest current

Start time: |1 May 2017 K/ archive.

Endtime:  [19Jun2017 &

% Create archive with fited start and end time |-

Select Dynamic as the archive

Type: B192ME €— type.
)4 I Cancel | Click OK to create and register
the archive.
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15.2 Exporting an HD or XC CMS Database

If the data is stored in CMS-XC or CMS-HD files, you need to export the data to a local database file
before uploading into the Pl System.

NOTE!

The Export CMS Database option will only be active if you are currently connected to a
CMS HD or CMS XC database.

NOTE!

The Export CMS Database option will export data only for the currently selected points
and time range. Be sure to select the points and set the time range before exporting.

Open Database

Open File

Bookmarks

Save As

Export

Close

Options

About

Export

Setpoint CM5 |P91W2K16'spectralBandsDemo { E 5 ET PDI NT
>

a Export CMS File (Save As)
£ Exports (only) the selected points for the selected time range to a CMS file. Typically used
CMS to email a data sample to a colleague for evaluation (max time range is 1 week).
File
N Export CMS Database
Exports all points for the selected time range to a CMS folder (database). Typically used to
backup a specific time period of data. Also used to copy data from the rack (HD) or
CMS computer (XC) for backup or storage.
Database # 2 =
[N Export CSV Data
Exports (only) the selected points for the selected time range to a CSV file. Typically used te
Export view data samples in Excel,
CSV Data
[N Create Document
o Publish all plots as currently configured to a word document
Create 2 Plots per Page
Document
® Export Quick Views
Export all quick views to CSV File
Quick
View

The export process will require you to specify a location to store the database.
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15.3 Uploading XC or HD data in the Pl System

©

CMS-XC
Pl System

Close

Options

About

Page 256 of 278

Options

Convenient shortcuts

Open Log Folder
Open Services Dialog

Pl system options for special (rare) cases

Update measurement units (in AF) to match Setpoint (rack) units Update UOM

Reset Pl compression settings (on Setpoint tags) to BK Vibro defaults |Reset Compression

Export CMS tag map | ExportTegs |
Import CMS data into the Pl database I I

"] Enable test runs
|| Adaptive exception deviation
"] Suppress setting rack time

UNRESTRICTED DOCUMENT

Set the location of the CMS SD
database or location where CMS XC
or HD data was exported.

Pl Server, AF Server, and
AF Database fields will auto-fill
according to the Pl System Settings.

Click OK to upload the data into the
Pl System.
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16 Verification

This section lists ways to verify the data flow between the VC-8000 rack and the database
(PI System, XC, SD, or HD).

16.1 Verifying Connection to SETPOINT® Connector

To verify that the VC-8000 rack is properly connected to SETPOINT® Connector and the system is
collecting data, open the SETPOINT® Connector Setup program and verify that the rack status is
“Collecting”.

Setpaoint - Pl Ad. up is ETPDINT

E
Add  Edit Delete Check
Connections

Edit Tools

Action | Status Rack [P Address | Pl Server | CMS-XC Database
JOSmu @ Degnonetl (5115007 (2 4F 2xC 192.168. 0.103 DEMOMET_PI CMS

Verify that SETPOINT® Connector is
collecting data from the rack.

16.2 Verifying Data in the Pl System Database

Pl System Explorer provides tools for verifying the data stored in the Pl System Database. Follow
these steps to verify SETPOINT® data in the Pl System Database.

Open Pl System Explorer. Pl System Explorer will be listed under the Pl System folder:

. PISystem
& AboutPl-SDK
a PI ProcessBook
G4 PI System Explorer (64-bit)
[ﬁ PI Systern Explorer
& PISDKUtility (64-bit)

7 PISDKUtility
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@ WDEMONET_PI\DemoMet DB - PI System &plomﬁ

ESTE==)

File  Edit View Go Tools Help

T8 Database [ Query Date - (© @ @ Back ) |H, Checkln ¥}  |#]Refresh || Mew Element = =] New Attribute

| Search Elements

£ -

]

Elements Demonetl
5 Elements | General I Child Elements | Attributes | Parts. I Analyses | \c'ersionl
g " Group by: [] Category [ Template
etrix Instrumen — e e
(L}, Element Searches E H H ame: Ceastdonn
o= 2) Click the Database button. A window bescrptions
— will open where you can select your N )
Configuration Item: [
| AF Server and AF Database. .
ICategories:
m efault UOM: <None= -
<~ Demonet Speed 121.4375
€ =] Demonet Stopped 0 _—
Value: 0
&F InstrumentStatus 1
€| =] Loose Bearing ] L
Settings...
% =] Misalignment 0
€ =] Rubbing ]
€ =l startup 0
(7 Elements € =] Steady State ]
|~ Event Frames &7 TIBX 2% Amplitude 0.0452013575 =m
£ Library ¢F TIBX 3% Amplitude 0.007791213
w Unit of Measure #F TIRY N 1% amnlihide N NN118725747 )

Demonetl Modified:10/22/2014 9:46:02 AM. Version: 1/1/1970 12:00:00 AM, Revision 3

WD

File Edit View Go Tools Help
T Database [T Query Date ~ (D & @Ba:k,

Elements l

3) Expand the Elements to get to the

measurement you want.

| Search Elements

Group by: [] Category [ Template

A

=mil

{fh Blements
=~ (§ Demonetl
(3 Diagram
9 o = Bl ltens: oo
& Tempat 2| | @/ @|Name Slaue i
- & Turbine Avial 4) Select the Attributes tab.
- (@ Turbine Vib B | =] Mert
4 g _?_[P:EJ B | £l Alert Method Over
. Default UOM: <Nane>
i~ () Bearing TIBY 63VEN024 - TIBX 63 ] [=] Alert Over & mil
& TIBX 63VE29028 L Value Type: Single
e 61X Amplitud 3 B | E] Alert Under 0mil . ‘
= ' 0,2521601 mi
@ 1xPhase B | ] Danger
& 2% Ampli . .
3 arts B | =l Danger Method Over 5) Right click the data value and
Async Z . .
& Drect il U0 5 gmi select Time Series Data.
@ G: B | =] Danger Under omil
- G nX &
X ] Data
@ o Resetto Template
i e (@ Syncwaveform — B | ¢F DataStatus 2
@ TIBY 63VE2902A g New Analysis
- G TOB i B | = Data Status Mask 206558
= T o (5, Categorize...
] ] | b B | &l Is Primary True ?
Time Series Data...
(7 Elements B | =l Maximum 10 mil . Ime Senes
Trend
|| Event Frames B | E] Measurement Index 0 B AddtoTrend
o Tren
] Library B | =] Measurement Status 2 Change Display UOM
e Unit of Measure LI T, it |#] Refresh
Data ]
=3 Copy =
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The Time Series Data window will open. Setting the End Time to “*” causes the time range to end at
the current time. Setting the Start Time to “*-8h” sets the range to start 8 hours earlier than the
current time. Click the Refresh button. The Time Series Data window shows the number of samples
stored in the Pl System in the time range and a plot of the data values.

ﬁ'ﬁmeSeriesData _B ' W W [+ F S PR . .-
Archive |Sampled |Plot |E‘.ummar\|I
Attribute: Data B
Start Time: *=gh E] End Time = E] E]E
Retrieval Type: | Time Range w | Boundary Type: v]
Filter: [ show Filtered
S(let the Start Time and End Time and Lo S
click the Refresh button. s
e ? B Time Stamp Value o
I 6/2/2015 8:04:26.005 AM | 0.253776341675712 mil
6/2/2015 8:08:07.837 AM | 0,265252500772476 mil
6/2/2015 8:08:08.793 AM | 0.280599117275053 mil
6/2/2015 8:08:09,518 AM | 0,295247703720665 mil
N
Il 6/2/2015 8:08:09.598 AM |0,29952797293563 mil
A 6/2/2015 8:08:10.078 AM |0.312618533440781 mil
6/2/2015 8:08:10.158 AM | 0.315636098384857 mil
6/2/2015 8:08:11.198 AM | 0.330171287055784 mil
i 6/2/2015 8:08:11.278 AM | 0.33100712293346% mil
| B/2/2015 8:08:12.158 AM | 0.343549460172653 mil View the number of samples stored in -
the PI System database and a plot of the
® 025659 samples.
10
I
8 hours 6/2/2015 3:54:15 PM
3272 results returned in 0.0156001 seconds,
il Close
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16.3

16.4

Forcing a Waveform Sample

Under normal operating conditions, SETPOINT® will automatically collect waveforms on detected
changes in machine state. There may be times, such as when you are verifying system operation,
when you need to force the system to record a waveform and store it in the database for immediate
viewing.

To force a waveform, open the VC-8000 Maintenance application and navigate to the
Firmware Upgrade view (see Manual S1079330 VC-8000 Operation and Maintenance Manual).
In the Firmware Upgrade view, click the Boost button as shown.

& Setpoint Maintenance — O *

= ik . ot O . . onnected

App odule eria De 3 He D ailable R o
SAM (MAIN FIRMWARE) | 841617950002 | 5.00.9003
UMM golll 5.00.5009
UMM 123457 5.00.9009
UMM X¥T1143134203|5.00.5009
11 TMM X¥T1146135180|5.00.9002

Clicking the Boost button causes the
SETPOINT rack to collect and store a 10
seconds of boost mode waveforms for
the selected channel.

(=0 L = N

F IR

Data Annotations

The Data Annotation function provides information about when SETPOINT® collected waveforms and
how interesting the machine data is. Data Annotations are useful when troubleshooting waveform
collection. Activate Data Annotations from the View Tab.
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16.5 Verifying Data Storage Rates (VC-8000)

You can verify the rate at which the system is currently sending data to the database.

Slot 2

SAM
From the front panel display or the

m Setpoint Maintenance software open the
rack view. Click the SD, HD, or CMS
buttons on the SAM to see information
on data collection rates and storage.

More Close For SD and HD, the details view

shows this information:

4 3 1 KB/S Storage write rate. This is the

. amount of data being written to
the storage device per second

SDOK and is also displayed on the bar

graph.

Data Start: 11/7/2017 4:18:00 PM

Data End: 11/28/2017 2:03:47 PM

The Data Start is the oldest data

Capacity: 4GB stored since the last export.

The Data End is date of the most

L recent data stored.

4.31KBfs

Capacity: The installed storage
device size.

For networked connections to a
PI System or Setpoint-XC view the
CMS details.

Data rate indicates the network
data bandwidth usage.

23.68 Kbps

Adapter

Adapter shows the status of the
i SETPOINT® Connector.

Link
Link shows green if there is a valid
Ethernet connection to a

0 SETPOINT® Connector.

23.68 Kbps
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IMPORTANT!

Data storage rates will vary greatly depending on whether the machine is in steady-state
or transient conditions.

Click the More button on the details view to see more storage statistics. For SD and HD, the view
below will show:

Minimine Clois

HD Write Rate HD Available Free Space HD Read Rate
1000 450.87 1000

0 0 0

5.15 KB/s 4223 GB OKB/s
Valid Valid Valid

These values show:
HD Write Rate: The rate at which data is being written to the HD storage device.

HD Available Free Space: The unused space on the HD storage device.

NOTE!

I The HD storage device is not erased when data is exported. Old data will remain on the
HD storage device until it is filled at which time the old data will be overwritten. When
the HD Available Free Space is 0, new data is still being stored but old data not
previously exported is being lost.

HD Read Rate: The rate that data is being read from the HD storage device. In most cases this will
be very low unless a user is connected to the HD device with the SETPOINT® CMS display software.
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For CMS connections to a Pl System or CMS-XC system the following view will show:

Minimérs Closs

Ethernet Adapter Send Rate Ethernet Adapter Received Rate

1000

0

23.93 Kbps
Vahid

These values show:

Ethernet Send Rate: This value indicates the amount of network bandwidth being consumed by
outgoing messages. Since this value is measured before data compression done by the Pl System it
is not necessarily indicative of the amount of data being stored on the PI Server.

Ethernet Received Rate. This value indicates the amount of network bandwidth being consumed by
incoming messages. The Ethernet Received Rate will increase when a user is requesting data from
the HD through the SETPOINT® CMS software.

Adapter Status: The overall SETPOINT® Connector status. When green, SETPOINT® Connector is
operating correctly. If yellow, one or more SETPOINT® Connector connections (Pl System or CMS-
XC) have failed.

Link Status: When green the rack is correctly communicating with the SETPOINT® Connector.
When yellow, the rack cannot communicate with SETPOINT® Connector. This may be due to physical
network problems or problems with the SETPOINT® Connector.
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17.1

Maintenance

In general, SETPOINT® CMS database maintenance is similar to maintaining any other

AVEVA™ P| database. Refer to AVEVA™ P| System™ manuals and videos. This section lists
maintenance specific to SETPOINT® CMS.

Monitoring the Database Size

Use Pl System Management Tools for viewing and managing the database. Go to Operation,
Archives to see a list of the archive files the Pl system created.

=1olx
File View Tools Hep
Coliackives and Shivare NI8ER GRG0
#_| Achive e | Server | Collective | Total Everts | Status | Sze (MB) | Siat Time | End Time | Uetime | Last Modifed Time. |Baz$w‘*
Servers 0 D\PIarc\DEMONET_P|_2013-11-19_074920a DEMONET_PI 0742208  Pimay 25 11/192013 75030 AM  Curent Time 1901500338, 11/20/2013 1139.07AM Never
E DEMONET_PI 1 D:\Pharc\DEMONET_PI|_2013-11-19_04-54-01.arc  DEMONET_PI 35108412 HasData 256 1192013 4:5512AM  11/19/2013 75030 AM  0d 02:55:18.0 11/19/2013 8.48.19AM  Never
] s 2 DAPRarc\DEMONET PI20131119_00-1327a  DEMONET_PI D42 HasData 256 T/I920131214MAM 11/19/201345512AM (0440380 TIAY/201360742AM  Never
3 DAPIarc\DEMONET PI_201311-17.07-34 3z DEMONET_PI 37N HasDeta 256 TATR0ITHIZAM  111/2013121434AM 11640020 11/19/2013 124532 A Never
4 D:Pharc\DEMONET_P|_201311-14_185210ar  DEMONET_PI WIMET  HasData 256 T1/14201365354PW  11/17/201373432AM 241240380 T1/17/201381250AM  Never
5 DAPIarc\DEMONET_P|_201311-13_165553a DEMONET_PI M2 HaeData 256 T1/132013456IIPM  11/14201IEEISPM 1015720 114013 TEEETPM  Never
6  DAPParc\DEMONET_P|_2013-11-13_12-35-26.arc DEMONET_PI 34329379 HasData 256 MA132013123606 PM  11/13/2013 45631 PM 0d 04:20:25.0 1MA13/201354251PM  Never
“| 7 DAPIarc\DEMONET_PI_20131113 084512 DEMONET_PI USEOSEE  MasDats 256 TAV013B4546AM  11/122013123606PM 00350200  11/13/201314200PM  Never
=t o PL20131112_171806 . DEMONET_PI 39166 HasDefa 256 T/I2201357340PM  11/1201384545AM (1526060  11/13/201393610AM  Never
o 9 DAPIarc\DEMONET_PI_2013-11-11_19:3218a:  DEMONET_PI MEWIRA2  HasData 256 TI/1201373229PM  11/12201351940PM (2147110 11/12/201355754PM  Never
@ Batch 0 3 _PI_2013-11-11_C DEMONET_PI 32671833 HasDatla 256 NANZ2NITS707AM - 11/11/20137.3223PM 0d 11:35220 111172013 7.5820PM  Never
@ Data 11 D:A\PRarc\DEMONET_PI_2013-11-10_12-40-27arc  DEMONET_PI 32628570 Has Data 256 11/10/2013 124043 PM  11/11/2013 75707 AM  0d 1916240 1171172013 9:06:03AM ~ Never
e 12 DAPNarc\DEMONET_PI_2013-11-10_07-4007ar  DEMONET_PI W63 HasDeta 256 T/0R013TA030AM  11/10/2013124043PM G0500130 11102013 11658PM  Never
il 13 DAPNarc\DEMONET_PI_2013-114_183521am  DEMONET_PI BTI4  HasDeta 256 T/B013ZISBEM 1/10201374030AM (1201040 11/10201384601AM  Never
1 Opoeation 14 DAPRarc\DEMONET_PI_2013-1149_0B5342ar  DEMONET_PI BEO6N9  HasData 256  TV/A/IIBSITAM  11/8201373926PM  0I1045280  T1/B/1IEIBIOPM  Never
15 D:APRarc\DEMONET_PI_2013-11-09_01-48-10.ac DEMONET_PI B01IN7 HasData 256 11/9/2013 1.48:20 AM 11/9/2013 8:53:57 AM 0d 07:05:37.0 11/9/2013 9:46:14 AM Never
Bacups 16 DAPRarc\DEMONET_PI_20131108_184743arc DEMONET_PI WWTB2  HasData 256 TUR0IIGATSZPM 1LS201314820AM 40700280  11/8/201330453AM  Never
Licensng 17 DAPNGrc\DEMONET_PI_2013-1106_1842.32a  DEMONET_PI 07N HasDaa 256 T/ER0I374ZIPM TVBZ0I364752PM 192305200  TV/R201371816PM  Never
MDBto AF Synchrorization 18 DAPNarc\DEMONET_PI_2013-1104_1420-17ar:  DEMONET_PI JESEA  HasDta 256 T/A01IZIPM 1/ER013TAZIPM 20522020 11/6/0138647PM  Never
Wessage Logs 19 DAPNarc\DEMONET_PL_2013-11:04 031942  DEMONET_PI B4 HesDaa 256 TI/4/Z01391954AM  11/4/201322030PM  GIOS00360  T1/A/01IIZTSIPM  Never
Module Database 20 D:\Plarc\DEMONET_PI_2013-11-04_06-14-21.arc DEMONET_PI 34821085 HasData 256 11/4/2013 6:14:29 AM 11/4/20139:19:54 AM 0d 03:05:25.0 11/4/2013 10:06:44 AM  Never
Network Menager Siaisics 21 DAPharc\DEMONET P|_ 20131103 2313352 DEMONET_FI IO HasData 255 T/AIINIIIAM  1A2013625AM (0700560  T/A201372109AM  Never
Pl Senvces 22 DPharc\DEMONET_P|_2013-1103 2018 T4are  DEMONET_FI U723 HasDfs 256 T/AIEIEZBEM 1LA013TNI33PM (0255100 11/3/2013 116536 FM  Never
P Menkon 2 D:\Pharc\DEMONET_P|_2013-1103_17-2253arc  DEMONET_PI UI/24  HesDda 26 T/MNIGREIPM T/A2013ETEBPM (40255240  11/A/2013ESIH6PM  Never
Reason Tree L 24 D\PParc\DEMONET_P|_2013-1103_14-32-34.arc  DEMONET_PI 34911976 HasData 256 1/3/2013 23241 PM 11/3/2013 522:59 PM 0d 02.50:18.0 /32013 5:58.17 PM Never
f::';": :: ;‘;“"‘ Statisics 25 D:APRarc\DEMONET PI_20131101 182417 DEMONET PI 489691  HasData 256 UAZ01362415PM  11/2201323241PM 142008260  11/4/201330740PM  Never
kil % D:PIarc\DEMONET P|_ 20131031 1225272 DEMONET_FI 24221878 HasDaa 256 10312013123250PM 11/1/201362615PM 140551250  11/1/201373810PM  Never
o 27 DA\Pharc\DEMONET_P|_2013-10-29 2053072 DEMONET_PI 68221 HasDta 256 10/29/201385556PM  10/31/2013123250PM 141536540  10431/201311130PM  Never
6 Sty 28 DAPlarc\DEMONET_P|_2013-10:28_005551ac DEMONET_PI 3029964  HesDate 256 10282013 125659AM 1029/201385556PM 11958570  10°29/201392822PM  MNever
29 D:\Pharc\DEMONET_PI_2013-10-25_19-09-34arc DEMONET_PI 36145605 Has Data 256 10/25/2013 71233 PM  10/28/2013 125659 AM  2d 05:44:26.0 10/28/2013 21419 AM  Never
30 DAPNarc\DEMONET PI 20131023 0255-10ar  DEMONET_PI W12 HasDeta 256 WZIR01I2S441AM 10252013 71233PM 1617520 1025/201381243PM  Never
31 D:Pharc\DEMONET_P|_201310-19 2068 57arc  DEMONET_FI 170603 HasDefa 256 1019201350211PM  1023/201325441AM 30552300  10°23/201332704AM  Never
32 D:PNarc\DEMONET_P|_201310-17 2369552  DEMONET_PI Z90819  HasDda 256 W0/7201311SSZIPM 10A9201390211PM 192102500 10/19/2013 100543PM  Never
33 DAPIarc\DEMONET_PI_2013-10-16_00-07-18arc  DEMONET_PI 2497918 HasDta 256 1/1GRZ013120644AM 1017/2013115921PM 102352370 10/18/2013 1221.02AH Never
34 D:\PRarc\DEMONET_P|_2013-10-13_04-4843arc DEMONET_PI 36159853 Has Data 256 1071372013 4:48:11 AM 10162013 12:06:44 AM  2d 19:18:33.0 10/16/2013 1:01:19AM  Never
35 DAPIarc\DEMONET PI_201310-10_20-10-16are  DEMONET_PI B2 HasDeta 256 TI02013B14BPM 101V201344811AM 20836230  1013/201352728AM  MNever
e s Sadanlics = e o = : _I—l
| Session Record
|
| DEMONET_PI\administrator | piacimin I "

From the list, you can see that from October 19t 2013, to November 19" 2013 server DEMONET_PI
stored 31 archive files of 256 MB each. Total storage rate for this system is approximately 8 GB per

month. Since this system has 1.74 TB of available storage, under similar operating conditions this

system would take approximately 18 years to fill the hard drive. In this case, no action is required.

NOTE!

SETPOINT® CMS collects much more data during transient machine conditions than

steady state. Monitor your database more often when machines are changing states.
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17.2 Archive Backup

Refer to AVEVA™ documentation for best practices on backing up your data archives.

17.3 Adjusting Compression

You can adjust the PI Server data compression to increase or decrease the amount of stored data.
The default compression settings are set to the typical noise floor of the sensor type and resolution of
the signal processing.

If your machine frequently changes operational conditions with a process that results in frequent
starts and stops, you may want to increase the compression levels to avoid collecting excessive data.

CMS automatically reduces compression during transient speed conditions. AVEVA™ has several
excellent videos on the Internet explaining how to adjust the compression settings and how Pl data
compression works.

Briel & Kjeer Vibro Services also can help with adjusting compression settings.
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18

Troubleshooting

18.1 Plot Messages
SETPOINT® CMS will print a message across the plot if there are problems with the data. The
following table gives a description of the problem and suggested corrective action.
Table 15: Plot Error Messages
Error Description Corrective Action
Message
Data necessary for the plot type does not exist in the Change the time range to
No Data . .
selected time range. include data.
The data is invalid. This may be caused by a range check \S/:rrTllfyléh;ttg;ewsgrr;czgt)nous
Invalid Data error, a speed error, or the speed or amplitude are too large accor: ding to Table 9. Check
or small to calculate the value. t g to T :
ransducer wiring.
e Sl The probe orientations are not configured with X following Y il pr(_:be ezl
are non- . . L configuration so that the
by 90 degrees in a clockwise direction.
orthogonal probes are 90 degrees apart.
Compensation is active but no valid compensation vector or
No waveform is set for the point. Note that for plots using Select a reference data
Compensation waveform data, the compensation waveform must not be sample for compensation.
identical to the compensated waveform.
Waveform ticks are activated and the currently selected
T time range contains more than 500 collected waveforms Deactivate waveform ticks
00 many . :
. (per channel and per waveform type). The number of during regular operation.
waveforms in . . - . .
displayed ticks has been limited because extremely large Only activate waveform ticks
range . - : )
numbers of waveform ticks can significantly affect for diagnostic purposes.
performance.
18.2 Data Collection Problems
There are a variety of installation and configuration problems that can affect data collection. This
section lists some of the most common problems and solutions. Contact Briel & Kjaer Vibro Service
for additional troubleshooting information.
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Table 16: Troubleshooting Data Collection Problems

Verify the link and activity lights at the rack and

Ethernet Wiring Problem server.

Verify that all firmware revisions are new enough

SETPOINT® Connector Incorrect Firmware Revisions to support CMS. See Table 4: SAM Firmware
fails to connect to rack Revision for Function.

Verify that the SAM IP Address is on the same
subnet as the computer running SETPOINT®
Connector (see Section 7.1). Use Ping
command to verify communication.

Network IP Address Incorrect

SETPOINT® Connector - L Verify that Pl AF Client version is at least Pl AF
does not show option to ':‘lYE\éﬁe g A SIETE S e Client 2017 R2 (2.9.2). Recommended version is
backfill data PP latest release from AVEVA™.

SETPOINT® Connector Restart the Pl server.
cannot connect to Pl Server not running
server

Asset Path not filled in Assign asset paths to the channels.

No PI Tags allocated

Verify the channels are turned on.
Channels are not on.

Cannot connect to server Verify that the server computer is connected to

Server not connected to

from the CMS Display network

software

the same network as the client computers and
configured with a valid network IP address.
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Problem

No Orbit, Time-base, or

Possible Causes

Machine is not changing, or
Delta Time set too long.

Spectrum data in selected

time range

No Spectrum Data

No Orbit or Time-base

Data

No new data collected

Cannot save reference
data.

Machine is running very slow.

Spectrum set for Full Spectrum,
but a single channel selected.

Phase Trigger not assigned
Phase Trigger not triggering

The client is connected to an

old database.

Insufficient permissions to the

database.

Loose sensor wire or failing

Sensor.

Excessive data collected

Machine continually changing

measurement levels

‘i Metrix Setpoint Setup - C:\L

tomer met config_2013.89.15.20.45 met _ (=B

File Edit View

Radial

Adjust the Delta Time.

Wait for the waveform collection to finish. A
waveform at 3 rpm can take over 5 minutes to
collect.

Change to half spectrum or ensure that the
selected level includes channel pairs.

Verify the phase trigger configuration.

Verify SETPOINT® Connector and the Client are
using the same Pl Database. See Sections
10.1.1 and 8.1

Verify the system is time synchronized.

See Section 6 for information on setting
database permissions.

Fix the sensor or temporarily Increase
measurement |-Factor %. (See Section 7.3.2)
until the sensor is fixed. Turn on Adaptive |-
Factor.

Increase measurement |-Factor %.
See Section 7.3.2.

Turn on Adaptive |-Factor

Radial Vil

Radial Vil
Radial Vil

=aav|  \V/erify the Channel is associated with a
saavll - Phase Trigger if applicable.

Latching Latching

Phase Trigger 4| Latching Latching

Phase Trigger 4|Latching Latching

Phase Trigger 4| Latching Latching

Phase Trigger 4|Latching Latching

Phase Trigger 4| Latching Latching

Radial Vibration

BN 3300 and 3300 XL Series Smm or 8mm

Brg 4 Vert

Generator Phase Trigger 4|Latching Latching

Radial Vibration

BN 2300 and 3300 XL Series Smm or 8mm

Brg 4 Horz

Phase Trigger 4|Latching Latching

Axial Position

BN 3300 and 3300 XL Series Smm or 8mm a|

Axial Position A

Phase Trigger 4|Latching Latching

Axial Position

BN 2300 and 3300 XL Series Smm or 8mm a

Axial Position B

Phase Trigger 4|Latching Latching

Verify the configuration was sent.

Phase Trigger 4|Latching Latching

Phase Trigger 4|Latching Latching
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18.3 Display Problems

Table 17: Troubleshooting Display Problems

Upgrade graphics card. Contact
Briel & Kjeer Vibro Services for
information.

3-D Plots display as black Computer graphics card does not
rectangles support the 3-D graphics.

Copy files from C:\Users\<User
Preferences not migrated from Name>\AppData\Roaming\Metrix\
legacy “Metrix” folder to Setpoint\CMS to
“Setpoint” folder. C:\Users\<UserName>
\AppData\Roaming\Setpoint\CMS

Data sources are missing after a
software upgrade.

User does not have proper Assign permissions per Section 6.
database permissions.

Manual scaling set too small or Try auto-scale, if plot appears, adjust
large. the manual scale.

Cannot set reference data.

Plot appears blank
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19 Additional Functions

AVEVA™ PI| supports many additional functions such as:

Notification
Rules

ERP
CMMS
Exporting
OPC

Contact AVEVA™ for more information.
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20

20.1

20.1.1

© Briel & Kjeer Vibro ¢ S1176125.002 / V15

Appendix

Pl Vision Integration

Launching SETPOINT CMS Display from Pl Vision

You can add a symbol to your Pl Vision to launch the SETPOINT CMS Display Application and open
with data for the selected and specific plots.

(CMS-Button is missing — See here to install)

Go to a Pl Vision display.

Open the Asset-Toolbar and select the corresponding plant.

Navigation to an Asset and <Quick View> Attribute is presented under <Attributes> section.
Set the Component to the usage of CMS-Button.

Then drag the Attribute <Quick View> to the Display and drop the CMS-Button.

OF’:I:Vision
Assets
== B i
r B o @

Search in test_quickview

< Home
test_quickview

) Compressor
) Gearbox

& Setpoint Racks
@ Turbine

Attributes
Compressor
Asset Link
Database
Name
Quick View
Server
State

Rotorkit *  Asset: | RotorKit+

)

¢

Rotorkit

Now when the link is selected it will navigate to the previously created CMS quick view display.
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20.2 Using SETPOINT CMS in Parallel with an Existing Rack
You can use the VC-8000 rack in parallel with an existing rack in order to collect condition monitoring
data into SETPOINT® CMS while leaving the existing machine protection system in place. Refer to
the VC-8000 Operation and Maintenance Manual (S1079330) for information on how to set the
channel inputs for connection to buffered outputs from another rack.
20.3 Using CMS with one VC-8000 Rack and Different Assets
Test stand and portable diagnostic applications may require using the same VC-8000 rack for data
collection on different machine assets. SETPOINT® CMS has tools for managing your data and racks
when collecting data for test runs on different assets or for different jobs. When using test runs, CMS
starts and stops multiple VC-8000 racks synchronous and also allows you to assign security
permissions to the various test run datasets to control access.
20.3.1 Enabling Test Runs
Open the SETPOINT® Connector Setup utility. From the File menu, select Options and check
Enable Test Runs to enable test run data collection. The play and pause buttons will move to the
header and apply to all racks.
Pl System O p‘tions
Close
Convenient shortcuts
Options
About
Pl system options for special (rare) cases
Update measurement units (in AF) to match Setpoint (rack) units
Reset Pl compression settings (on Setpoint tags) to BK Vibro defaults | Reset Compression
Export CMS tag map
Import CMS data into the Pl database
I Enable test runs I
|| Adaptive exception deviation
[ Suppress setting rack time
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20.3.2 Set the Root Path

CMS prefixes the machine asset hierarchy with the Root Path providing an easy way to find data
collected for a specific machine using the same rack. For example, you can categorize data by
customer name or machine serial number by changing the root name.

Setpoint — Pl Adapter Setup E E ET pDI NT

0 0 % O Root Path | TestRootPath® \

Add Edit Delete Check Record
Connections
Edit Tools RiwJest

With recording stopped, change the
\[ Raq Root Path, then toggle the Record

Status

192.168.0.16 AF Tsq button to start recording data with the
192.168.0.15 AF 193 new path.
192.1658.0.1 AF 192 TE5. 0T TUT52.33.20

The syntax is the same as for the machine asset hierarchy.

NOTE!

I It is easier to find test runs if the name appears on the CMS home screen. When
configuring the machine asset hierarchy, it is generally better not to place an asterisk in
the VC-8000 hierarchy. Instead, place an asterisk in the Root Path node.
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20.3.3 Starting and Stopping the Data Collection

Each time you start data collection, CMS will record a new test run event.

Setpoint - Pl Adapter Setup EE ET PD I NT
0 0 a 0 Root Path | TestRootPath*
Add Edit Delete Check Record
Connections
Edit Toals Run Click the Record button to
toggle between recording and

Status stopped modes. The mode

192.168.0.16 AF applies to all listed racks.

192.168.0.15 AF

192.168.0.1 AF 192.168.0.1 10.152.55.20
. NOTE!
I You must place an asterisk in the Root Path name and start data collection for the new

Root Path to show up on the CMS home screen.

NOTE!

I If you are already collecting data and change the Root Path, CMS will immediately start
collecting data under the new name after you click Record.
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20.3.4 Navigating to Test Run Data

You can navigate to test runs from the File Tab. If test runs are enabled and there are test runs
completed, the Open Database view will show a test run column. Click on the test run icon to open
data for that test run.

©

Dol Besnbase Open Da'ta ba se

Open File

Eookuiaie @ Compressor >< %

S Remove Set Default

Fa @ smallRack Database Database

Close Assets Test Runs

@. Add Database
Options BKV 15/10/2019 13:12:53 1o current
demoTest

About airgap
simulateds
speed
Vibby Click a test run to open the analysis view
T with data from that test run.
Setpoint Racks
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20.4 File Extensions

Table 18: SETPOINT® File Extensions

File extension Description

.set SETPOINT®

VC-8000 Configuration + diagnostic in a single file type but can be opened by either VC-
8000 maintenance or VC-8000 setup SW. If you open a file containing only configuration
information, the maintenance software will indicate that no diagnostic information is
available, such as when creating a configuration on your laptop before connecting to a
physical rack — or a legacy configuration file where diagnostic information was not saved.

.setk SETPOINT® KEY
VC-8000 CM-Enabler key(s)
.cms Condition Monitoring Software

A single file containing CMS-formatted data. Cannot contain more than 7 days. Saves
data only for the selected channels or assets.

.cmssd CMS Storage Directory

Used with CMS-SD, CMS-HD, and CMS-XC to point to directory containing unformatted
CMS data. Individual unformatted files use a variety of extensions and cannot be opened
and read by CMS Display directly. They are meant to be opened as groups of files via the
.cmssd extension. Unlike 7-day limit on .cms files, .cmssd has no limit on number of days
spanned.

.cmsdb CMS Data Base

Same as .cmssd. The extension was changed to show that these files are not limited to
CMS-SD but are also used for CMS-HD and CMS-XC. Cmsdb files include all channels
and assets in the database regardless of the currently selected channels or assets.

.met METRIX

Tied to Metrix heritage. This same .met extension was used for configuration and
diagnostic files. Configuration files can only be opened using the VC-8000 Setup
software, diagnostic files can only be opened from the VC-8000 maintenance software.
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21 Glossary

Term Definition

Asset Path

The hierarchy from the point up though the asset tree. For example:
PLANT\TRAIN\CASE\BEARING\CHANNEL

Configure the asset path in the VC-8000 Setup software.

Asynchronous
Waveform

Dynamic waveforms samples collected at a fixed sample rate regardless of machine
speed.

Attribute

An attribute is a Pl AF component that describes a property of the parent element.
For example, a measurement may have a danger set point attribute. Attributes can
be assigned to any level in the asset path hierarchy. Attributes are not trended by the
Pl System unless they are mapped to tags so will only show the current value when
they are read. SETPOINT® CMS reads the attributes when opened. If attributes are
changed in Pl AF, you must close and reopen SETPOINT® CMS.

Boost Mode

An operational mode which causes CMS to collect data continuously during transient
events. Enable or Disable Boost mode from the VC-8000 Setup software.

Dynamic Data

Dynamic data includes synchronously and asynchronously sampled data streams
used for plotting Orbit, Timebase, and Spectrum plots.

Full Spectrum

Plots the complex spectrum using signals from a pair of orthogonal transducers. The
full spectrum shows the signal amplitudes of the forward and reverse precessing
components as a function of frequency and is essentially the spectrum of an orbit.

Half Spectrum Plots the signal amplitude as a function of frequency from a single transducer.

Precession Precession is a change in the orientation of the rotational axis of a rotating body. For
machinery, this is the motion of the rotor geometric center in the plane perpendicular
to the rotor axis. Precession can be in the direction or rotation (forward precession)
or against the direction of rotation (reverse precession).

Static Data Static data includes filtered and processed samples used for Trend, Bode, Polar,

Shaft Centerline, and Data Table plots.

Synchronous Waveform

A dynamic waveform sample collected in fixed intervals of phase over each machine
revolution. For example, a synchronous waveform collected at 128 samples/rev will
take a sample every 2.8125 degrees of rotation.

Vector

A machine vibration component having both a magnitude and a phase angle. The
phase angle is the measured phase lag from a Phase Trigger event to the magnitude
peak. Vectors are typically described in relation to the machine running speed: 1X =
synchronous to the machine running speed, 2X = synchronous to twice the machine
running speed, nX where n is a variable value. Vector data is used to for Bode,
Polar, Filtered Orbits and Timebase plots.

XY Pair

Two transducers mounted 90 degrees apart (orthogonal) at the same machine
location measuring the vibration in two planes. SETPOINT® will treat UMM channels
1, 2 and 3, 4 as channel pairs for Orbit, Full Spectrum, and Shaft Centerline plots
when they are both configured as Radial Vibration.
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