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1 System Description

11  System Components

The SETPOINT CMS System consists of these components:

e VC-8000 Rack with eSAM, UMMcm and TMMcem Modules

e SETPOINT Setup and Maintenance Software Applications

e SETPOINT CMS Display Application

e SETPOINT-PI Adapter Software

e Pl AF Server (2012 with SP2 or later) and PI AF SQL Database (SQL EXPRESS or higher)
e Pl AF Client (2012 with SP2 or later)

e Pl Server (2012 or later)

e Pl Process Book (Optional)

e Pl Vision (Optional)

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
Pl Interfaces
PI Server
Setpoint Client App
DCS 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. 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)

System Access Module

-y

Pl Server

Controller

Processor

Protection Network

Condition Monitoring Network

UMMcwu or TMMcy

UMMcwu or TMMcm

UMMcw or TMMcm

¢
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Figure 2: SETPOINT Separation of Protection and Management
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1.1.2 OSlsoft Pl System Components

SETPOINT CMS is based on the OSlsoft Pl System® platform. Briel & Kjeer Vibro has developed
methods with OSlsoft 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. This section contains a brief overview of the OSlIsoft PI System components. For more detail,
refer to the OSlsoft website (www.osisoft.com).

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 PI 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

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

Pl ProcessBook™

Pl ProcessBook is the graphical user display interface for the Pl System. ProcessBook is an optional
component that is highly recommended for all users, allowing you to build machine train diagrams or
process mimic diagrams. You can launch the SETPOINT CMS Display Application directly from
ProcessBook.

Pl Vision

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

1.1.3 SETPOINT-PI Adapter

The SETPOINT-PI Adapter is a software service that interfaces between the VC-8000 rack and the PI
servers. The computer running the SETPOINT-PI Adapter must also have the OSlsoft Pl AF Client
application installed.

1.1.4 SETPOINT CMS Display Application

The SETPOINT CMS Display Application is a display package that presents the machinery data
stored in the Pl System database in standard machinery diagnostic plots. The computer running the
SETPOINT CMS Display Application must also have the OSlsoft Pl AF Client application installed.

© Briiel & Kjaer Vibro @ S1176125.002 / V03 e l Page 11 of 234
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Types of Data

The SETPOINT Universal Monitoring Modules (UMM) collect and send several different types of data
that are stored in the Pl System database. The software uses the various data types when creating
the plot types as shown in Table 1.

Table 1: Data Types

Data Type

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.

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

Asynchronously
Sampled Waveforms

Data samples are collected at a set sample rate.

Asynchronous Spectrum,
Cascade, and Waterfall,
Asynchronous Timebase

Information on the relationship between the speed

measurement.

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

Alarm List

VC-8000 continuously sends static data at an 80 ms rate to the Pl Server. The Pl System provides
change detection that saves more samples while the machine conditions are changing rapidly and
fewer samples when the machine is running at steady state. This provides superior data versus a
fixed pre-event buffer that may or may not have frozen data while the machine condition was

changing.

Page 12 of 234 ]
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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:

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

e 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

Setpoint System Description

sSD SD card data storage. The system stores condition monitoring data on an SD
_ card installed in the SAM. 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 adapter 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 SAM 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.

1.3 For more Information

Download datasheets and other SETPOINT information at www.setpointvibration.com.

e V(C-8000 Operation and Maintenance Manual Document #S1079330
e SETPOINT Reciprocating Machine Addendum Document #S1342998

Get more information on the Pl System at www.osisoft.com.

e Pl Server 2012 Configuring Security

© Briiel & Kjaer Vibro @ S1176125.002 / V03 e l Page 13 of 234
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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)

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

You can install all OSlIsoft Pl 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 OSlsoft specifies. Briel & Kjaer Vibro recommends a computer with a
minimum of:

e Windows Server 2008 or Windows Server 2012

e Use SQL Server Express edition or higher

e 16 GB RAM

e 1 TB storage minimum

e Minimum 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 OSlsoft's Pl System, you can use your existing Pl Server provided that:

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

Page 14 of 234 . © Briiel & Kjaer Vibro e S1176125.002 / V03
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2.3

24

2.5

2.6

Large Systems

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

¢ Install Microsoft SQL Server on a separate computer from PI 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, OSIsoft recommends that you install SQL Server on a
different computer from PI Server. OSlsoft 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 4 GB RAM and a 3 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

© Briiel & Kjaer Vibro @ S1176125.002 / V03 e l Page 15 of 234
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Time Synchronization

SETPOINT CMS will automatically synchronize the VC-8000 rack system time with the PI Server
computer time. These synchronization commands occur when the Setpoint-PI Adapter
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 Setpoint 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-Pl Adapter or other sources.

2.8 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.

Table 3: Network Data Buffering

Bufferin o
ng Description Amount
Location
UMM The UMM stores static and waveform data internally during | 3600 waveforms. Quantity is across
periods of rapid machine changes or for protection against | all channels but is not allocated per
temporary communication interruption with the SAM such channel (e.g. an interesting channel
as during a SAM firmware upgrade or major configuration can store more waveforms than non-
change. Volatile interesting channels.
SAM Internal data buffer used to hold data until it can be spooled
to the I?I System, XC, or the |nterqal SD or HD. Provides 5 minutes typical waveform and
protecthn against loss of data during short n(—;twork static data storage.
interruptions between the rack and the Setpoint Pl Adapter
or loss of data while changing the SD card. Volatile.
HD Internal solid state drive (SSD) data storage. System can .
be configured to automatically backfill data from the HD to | Depends on HD option purchased:
Pl in the event of network interruption between the rack and | 32 GB, 256 GB, or 480 GB.
the Setpoint-Pl Adapter. Non-Volatile.
sD Data is stored on the SD card. Backfilling from the SD card
provide protection against network mierrupton between the | DEPSdS on SD card size
vi i i work i upti W ; ;
Maximum is 32 GB.
rack and Setpoint-P| Adapter. See Section 14. Non-
Volatile.
P PI Buffering stores data in the case of communication loss o .
Buffering between the Setpoint-Pl Adapter and the PI Server. lelte'd only by available space on
Recommended when the Setpoint-PI Adapter is located on | the drive where the Pl Buffering
a different computer than the P1 Server. Non-volatile for folder resides.
files other than the current file.
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NOTE!

I When the Pl Server and Setpoint-PI Adapter are running on the same computer, Pl Buffering
provides no value and degrades performance. Turn off Pl Buffering for this case.

When the Pl Server and Setpoint-Pl Adapter 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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SETPOINT CMS Enabled Hardware

UMMs and TMMs

VC-8000 modules must be condition monitoring enabled in order to stream data to the SAM’s internal
hard drive, SD card drive, and/or a connected OSlsoft Pl Server. Once the data has been stored to
any of these mediums, it can be viewed with SETPOINT CMS software.

NOTE!

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 SETPOINT Operation & Maintenance Manual S1079330 for
additional information on these DCS communication ports.

CM-ENABLED modules can be identified using the Setpoint Maintenance software Hardware Info
tab as shown in Figure 3 (Refer to VC-8000 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.

Rack  Machine  SystemEvents (72) AlarmEvents  Firmware Upgrade

Module | Sales Order | Order Options | Serial Number | Hardware Version | Modifications | Supported Features e Ver .
Claass S6a511253 e e sossomieq 1€ Module is CM-Enabled

if the CMS text is green.
3 UMM | C12345 -00 X¥T12345678 1.0-A )ﬁf Otherwise the module is not

w) _~ ux| CM-Enabled.

16 | UMM | C12345 00 X¥T1140132480 10-C W 4.03.50

4 uMmM C12345 -00 X¥T1143134203 10-C

=]
@

Figure 3: Ildentifying 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.

In addition to CM-ENABLED UMMs and TMMs, the rack must also have a CM-ENABLED SAM. 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.

NOTE!
Even if your eSAM is CM-ENABLED, it must be using revision 3.X firmware or higher. You

can check your firmware revision using SETPOINT Maintenance software and apply newer
firmware if applicable. Refer to SETPOINT Operation & Maintenance Manual S1079330 for
additional information.
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3.2 Upgrading SETPOINT 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 SETPOINT Maintenance software:
ey x|
DJ E Connected
Rack Machine System Events (72)  Alarm Events Firmware Upgrade Hard e 1) CliCk Hardware Info
Maodule | Sales Order | Order Options | Serial Number Hardware ve..:=~ | Modifications Supported Features Firmware V~—..0n 2) CheCk the Supported
12345 8769311253 : -.7 4,0879020 (4.05.0131] featureS.*
amb [ 2 e = == 3) Save the Diagnostics
—— .
4 UMM | C€12345 -00 X¥T1143134203 10-C Vs 4,03 50— F||e_
16 umMm 12345 -00 X¥T1140132480 10-C CMS| 4.03.9023 | TSTZUIT UL oo c.rmlmsn PEET UV T PTITE T SIT
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 http://www.setpointvibration.com/downloads/firmware/view.
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 & Kjaer Vibro. Briel & Kjeer Vibro will return a .setk file with
enabler keys for your hardware.
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Use the SETPOINT Maintenance software to apply the enabler keys.

I = - — — w — =
& Setpoint Maintenance — - e - d - ==
_— —

@ B m = e (0] J J From the Firmware Upgrade

L3

s S i ) R e e S Caniid | View, click the Enable Hardware
button to open a dialog for
selecting the enabler key file.

Machine System Events (72)  Alarm Events

Figure 5: Enabling Hardware Features

Navigate to the .setk file and click Open.

o NOTE!
I Each set of keys is specific to a module and may not be moved between modules.
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Software Licensing

SETPOINT CMS Display Licensing

SETPOINT CMS Display software 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-PI Adapter Licensing

The SETPOINT-PI Adapter software converts the data stream from the CMS port on the SAM into a
format readable by a PI Server. It functions similar to a Pl Interface. This software incurs a charge
and cannot be downloaded from our website or freely distributed. It will be provided to you by Briel &
Kjeer Vibro via physical media and/or a special download site. Once provided to you, it may be
installed on as many computers as required for a single site, but normally only a single instance of
this application is required for each Pl Server. The license agreement is displayed during the
installation process and the user must accept this license in order to proceed with the installation.

OSilsoft Pl System Licensing

Necessary OSlsoft Pl System components for SETPOINT CMS can be obtained directly from
OSilsoft, or from Briel & Kjaer Vibro. When purchased from Briiel & 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 OSlsoft rather than from Briel & Kjzer Vibro, the
license agreement is between the end user and OSlsoft, and document 1313253 does not apply.
Support for the PI Server and other Pl System components in this situation comes from OSlsoft.
However, support for the SETPOINT hardware, SETPOINT-PI Adapter software, and SETPOINT
CMS Display software comes from Briel & Kjeer Vibro.

Pl System Tags

SETPOINT-supplied tags

A single measurement variable in the PI System is known as a tag. SETPOINT UMMcmand TMMcm 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 Briel &
Kjeer Vibro as part of a CMS installation, tags for each UMMcm and TMMcm module are included using
SETPOINT p/n SWT-05 for UMMcm and SWT-06 for TMMcm. 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.
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They are not to be used for measurements originating outside of your SETPOINT racks, except as
noted in 3.4.1.2 below.

4.3.1.2 Process data tags

Pl Servers provided by Briel & Kjeer Vibro are licensed for an additional 250 tags beyond those
consumed by data originating in the SETPOINT 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 SETPOINT 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 OSlsoft to
convert their Briel & Kjaer Vibro PI 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 OSlsoft, the license
agreement for your Pl Server and tags is with OSlsoft. These tags are not restricted in how they may
be used, except as governed by your OSlIsoft license. They can be used for SETPOINT and non-
SETPOINT datastreams, 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 3.4.2.

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
SETPOINT 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

Adapter Service 1 One required per Adapter Service computer

Rack 1 For each rack

Measurement and Status 2 Per measurement

Waveform and Status 2 Per Synchronous or Asynchronous waveform
1 Per channel

Waveform Interestingness Index
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Table 6: Tags Required by Channel Type

Universal Monitoring Module

Pl Tag Consumption Data Returned Measurements
Waveform® Non-WF Available
Channel Type Max | Min | Typical | Sync | Async | Static?
Accel — Std 23 4 17 o o o 9
Accel — Env 19 14 19 o o o 7
Accel — Aero 13 6 13 o o o 4
Accel — LF Intg 11 4 9 o o o 3
Accel — REB 11 8 11 o . 4
Accel - REB slow 11 8 11 o o 4
Acoustic 23 20 23 o o 10
Axial Pos’'n 9 4 7 o o 3
Axial Pos’'n sync 11 4 9 ° ° ° 3
CE - Single 2 2 2 o 1
CE — Dual 6 6 6 . 3
DE 4 4 4 o 2
CIDE 10 10 10 . 5°
RDE 10 10 10 . 5
Discrete 2 2 2 ° 1
Dyn. Pres. 15 4 9 ° ° ° S
Ecc 15 10 15 o o o 5
Impact 11 6 11 o o o 3
Phase Trig 11 4 7 o o 4
Process Var 4 4 4 ° 2
REBAM 11 8 11 o o 4
RV-Std 25 4 17 o o . 10
RV - Air Mach 21 8 21 o o o 8
RV — Hydro 29 20 29 o o o 12
Shaft Abs 38 12 38 o o . 10°
Rev. Rot'n 20 14 20 ° ° I&
Tachometer 4 4 4 °
Valve Pos'n 4 4 4 o 2
Vel — Std 23 4 17 o o . 9
Vel — Aero 11 6 11 o o o 3
Vel- Hydro 29 20 29 o o o 12
Vel = LF Intg 9 4 9 o o o 2
Zero Speed 15 10 13 o o 7°
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 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-to-Pl adapter
1 tag per adapter

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 Setpoint 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 adapter 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

4.3.2 Pl Server Access (PSA) License

Briiel & Kjaer Vibro -supplied Pl Servers

When a PI Server is supplied by Briel & Kjeer Vibro, it is licensed to connect to any other applications
provided by OSlsoft, including but not limited to Pl Interfaces, Pl-to-PI Interfaces, ProcessBook,
Vision, and DataLink. It is also licensed to connect to SETPOINT CMS Display software and the
SETPOINT-PI Adapter Software. It is not licensed to connect to any other third-party applications.
For other third party applications to access the data in a Briiel & Kjaer Vibro -supplied PI Server, a
PSA is required. Contact Briiel & Kjeer Vibro for additional information.
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4.4

OSilsoft-supplied Pl Servers

When a Pl Server is supplied by OSlsoft, it is licensed to connect to any other OSlIsoft software.
However, to connect to third-party applications, including SETPOINT CMS Display software and the
SETPOINT-PI Adapter software, a PSA is required. An unrestricted PSA, encompassing any third
party application, may be obtained directly from OSlsoft. A special SETPOINT PSA, covering only
SETPOINT-PI Adapters and SETPOINT CMS Display software, is available from Briel & Kjeer Vibro.
The SETPOINT PSA is typically used when the customer wants to license one or more existing
OSilsoft-supplied Pl Servers for use with SETPOINT datastreams and SETPOINT CMS Display
software.

Pl Asset Framework (AF) Client License

SETPOINT CMS Display software requires that Pl AF Client software be installed on the same
computer in order to read data from a connected Pl Server. PI 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 Pl Server containing SETPOINT CMS datastreams.

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, with the features
enabled per Section 3.
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5 Installation

5.1 Installing the Pl System

Refer to the OSlsoft Pl System installation manuals when installing the OSlsoft Pl System
components. The recommended installation order is:

SQL Server (for the Pl AF Database)
Pl AF Server 2012 or newer

Pl Server

Pl AF Client 2012 or newer

Reboot the Server

o~ wbd-=

5.2 Installing the SETPOINT-PI Adapter

Click on the Setpoint_PI_Adapter_Setup.exe to install the SETPOINT-PI Adapter and configuration
application. Accept the license agreement and follow the instructions shown on the screen.

APPLICATION ALERT!

Server OS upgrades can cause the server to restart resulting in loss of data. Turn automatic
updates off to prevent data loss.

o NOTE!
I The computer running the SETPOINT-PI Adapter must also have the Pl AF Client application
installed.
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During the install process you will be prompted to enter Log On Credentials for the SETPOINT-PI
Adapter Service as shown in Figure 6. If the Pl Adapter Service is installed on the same computer as
the Pl Server and Pl AF Server, you can select Run service as a 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!

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.

5.21

‘E Setpoint - Pl Adapter Service (3.0.2762.0) Setup — >
Service Log On Credentials ’_)
Please provide the Windows Service account for the service., (-‘m-

O Run service as LocalSystem

(®) Run service as:

Account:  [pOMAIN\Useraccount]
Password: ||

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

Figure 6: Setting the Adapter Service Log On Credentials

Changing the SETPOINT-PI Adapter 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 Pl Adapter 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-Pl Adapter service, change the Log On properties of the Setpoint-Pl Adapter service.

© Brtiel & Kjaer Vibro e S1176125.002 / V03 e l Page 27 of 234

Technical alterations reserved!



Briiel & Kjzer Vibro

a spectris company

G Services - )
Fle Acion View Help 1. Open Windows Services
e>|FEGCE HE »
2 Services [Local) . Services (Local)
Setpoint - Pl Adapter Name Description Status Startup Type Log On As
i} Sensor Monitoring Service  Monitars various sensors in order to expose data an... Manual (Trig... Local Service
Stop the service P
Restart the service :,:IJSensor Service A service for sensors that manages different sensor... Manual (Trig... Local Syste...
I S Server Supports file, print, and named-pipe sharing overt.. Running  Automatic (T... Local Syste..

] Y Setpoint - Pl Adapter - envice Running Automatic DARMSTA...
Description: L) Shad@PC Account Man: ccounts on a SharedPC conf... Disabled Local Syste...

Setpoint - Pl Adapter Service Lil,sn Hardware Detection S50 or AutoPlay hardware events.  Running  Automatic Local Syste...
& seffart Card Pause fart cards read by this compu... Running  Automatic (T... Local Service

3, ghnart Card Device Enum Resume & nodes for all smart card rea... Manual (Trig...  Local Syste..

< ffSmart Card Removal Pali Restart e configured to lock the user.. Manual Local Syste..
2. Select Setpoint-Pl Adapter from the SNMP Trap . , B generated by local o remo... Manual Local Senvice
||St Of SerVICeS J:'-;Q‘Suv”tware Protection installation and enforcemen... Automatic (D.. MNetworkS...
. 53, Spatial Data Service Refresh Spatial Perception scenarios Manual Local Service

), Spot Verifier = stem corruptions. Manual (Trig... Local Syste...

[\ Extended (Standard / Epcicy Q\
Opens the properties dialog box for the current selection. Help

3. Right Click and select Properties.

Setpoint - P| Adapter Properties (Local Computer) X

General LogOn Recovery Dependencies

4. A dialog will open where you can

Log pas change the account and password.

() Local System account

Allow service to interact with desktop

(®) This account: \setpoint-admin| .| Browsse...

Password: LTI T YL Y

Confirm password: YT

If the service fails to start, check the Windows Event Log for messages relating to Setpoint-PI
Adapter.
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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 The computer running the SETPOINT CMS Display Application must also have the Pl AF
Client with SP2 (or higher) application installed.
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Security
This section describes the minimum security configuration for Setpoint CMS operating with a PI
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.

6.1  Setting User Permissions
The OSlsoft Pl 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 OSlsoft
procedures. If you have an existing OSlsoft Pl System, your system administrator will need to set up
the permissions. Bruel & 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 Store Reference Data
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:
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1. Connect to the Server.

File View Tools Help

Collectives and Servers /.

Seardh

3 X5 BYEE e
£ MaPpi Trusts

Servers
[ METRIXPISERVER

Mapping
ROPERIND anzul
ROPERIND atin01

ROPERIND\cesc01
ROPERIND\chch01 METRIXFISES
ROPERIND\crho01  METRIXFISERV..

P ——

System Tools

ROPERINDYefeO1 ~ METRIXFISERV..

ROPERINDYjofo02 ~ METRIXPISERV..

Search

2 ROPERINDMamc01  METRIXFISERV.

P Alamms

I Batch

b Data

I Interfaces

P IT Poirts

> Operation

b Poirts

4 Security
Database Security
Firewall
Idertities, Users, & Groups

Security Settings

Figure 7: Adding Users

ROPERIND\mane... METRIXFISERV.
ROPERINDrach01 METRIXPISERV.
ROPERIND'scbrl1 METRIXFISERV..
L ROPERIND'stsa01 METRIXFISERV..

Pl Server Collective ~ Description

P! Idertity Enabled
MetCMSU...  True
MetCMSU...  True
MetreCMS U True
MetrixCMS U True

piadmin True
MetCMSU...  True
piadmin True

piadmin True

MetrCMSL...

2. Expand Security tree and select
Mappings & Trusts.

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

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 Pl Administrator for the appropriate Pl identity for the new

user.

i Add New Mapping x|

\windows Account: IFequired

Windows SID: |

Description:
Pl Server: | DEMONET_PI
P Igentity: |Required

™ Mapping is disabled

| Cancel |
A
Figure 8: Add New Mapping Dialog
B NOTE!
I The server computer must be connected to the same network domain as the users you are
adding.
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NOTE!

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.

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 the SETPOINT
CMS SETPOINT-PI Adapter Service. These ports are required:

Table 7: Communication Ports

Communication and time synchronization between the VC-8000 rack and the

8001 SETPOINT-PI Adapter."
Communication between the CMS Display Application and CMS-XC computer. Only
8002 required when using the CMS-XC option.
Communication between the CMS Display Application and the CMS-HD enabled rack.
8003 Only required when using the CMS-HD option. !
Communication for Remote-Access Configuration between MPS-Software a VC-8000
8004 Rack. Only required when using MPS-Remote option.
5450 Pl AF Client to Pl Server
5457 Pl AF Client to PI AF Server
137, 138, 139, 88 AF Server to Domain Controller
UDP 123 NTP Time Synchronization

" 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 » System and Security » Windows Firewall

-

| 47| Search Control Panel

off
'@ Restore defaults
'@ Advanced settin

Ul Allow a program or feature
through Windows Firewall

'@ Change notification settings

Troubleshoot my network

Control Panel Home

Help protect your computer with Windows Firewall

'@' Turn Windows Firewall on or ‘What are network locations’

7

How does a firewall help protect my computer?

Windows Firewall can help prevent hackers or malicious software from gaining access to your computer
through the Internet or a network,

@ For your security, some settings are managed by your system administrator,

Update
Wind

Choose Advanced settings.

computer.

Figure 9: Windows Firewall Configuration

recommended settings to protect your

[ UsE recommended.

settings l

B Windows Firewsll with Advance
&3 Inbound Rules
Outbound Rul
% Connection Secu

» B, Monitering

Name

Rules || (@ DameWare Mini Remote Contral Service
@ Lync

Group

Inbound Rules

Actions

Inbound Rules

W3 NewBule...

ey Profile

2. Select New Rule.

} 1. Click Inbound Rules.

>

Filter by State
Filter by Group
View

Refresh

Export List...

(@ Microsoft OneNote
(@ Microsoft OneNote
(@ UcMapi

@ Uchapiss

Figure 10: Windows Firewall Advanced Security
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,
& New Inbound Rule Wizard v -—— [~
- -
Rule Type
Select the type of firewall nule to create.
Steps:
& Rule Type What type of rule would you like to create?
@ Protocol and Ports
@ Action ) Program
Rule that controls connections f; CheCk Port
|j| @ Profile
| @ Name @ Port
I Rule that controls connections for a TCP or UDP port
M ) Predefined:
N BranchCache - Content Retrieval (Uses HTTF)
I
Rule that controls connections for a Windows experience
I
| ) Custom
il Custom rule.
|
|
|
Leam more about nile types
o
< Back Mext > Cancel
Figure 11: Setting the Rule Type
r -—
@ New Inbound Rule Wizard ol - =
Protocol and Ports
Specify the protacols and ports ta which this rule applies.
Check TCP.
Steps:
Does this rule apply:
@ Rule T,
s e Enter the port number
@ Protocol and Ports tO open
@ Action ) UDP p °
lj| @ Profile
N;
| it Does this rule apply to all local ports or specifjpflocal ports?
|
| " All local ports
I @ Specific local ports: 8001
| Bxample: 80, 443, 5000-5010
I
I
I
I
|
|
Leam more about protocol and ports
I
[ «<Bsck [ Net> ][ Cancel

Figure 12: Specify the Port
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r
@ New Inbound Rule Wizard

W _-_—— -

Action

Steps:
@ Rule Type
@ Protocol and Ports
@ Action
@ Profile
-

Name

Specify the action to be taken when a connection matches the conditions specified in the ule

What action should be taken when a connection matches the specified condttions?

@ Allow the connection
is includes connections that are protected with IPsec as well as those are not.

les only connections that have been authenticated by using [Psec. Connections
using the settings in IPsec properties and nules in the Connection Security

\} Check Allow the
connection.

Leam more about actions

<Back [ Neds ||

Cancel

Figure 13: Allow the Connection

r
@ New Inbound Rule Wizard

W - -

Profile

Steps:
@ Rule Type

@ Protocol and Ports
@ Action

@ Profile

L]

Name

Specify the profiles for which this rule applies.

When does this rule apply?

Domain

Applies when a computer is connected to its corporate domain.
Private
lies when a computer is connected to a private network location

Public

Applies when ™ggmputer is connected to a public network location

Check all three.

Leam mare about profiles

<Back [ Nea> ||

Cancel

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

Name

Specify the name and description of this rule.

Steps:

@ Rule Type

@ Protocol and Ports
@ Action

@ Profile S

Setpoint_P1_Port

@ Name

Description {optional);

<Back || Ensn | [ Cancel

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.
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7 Configuration

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

e Configuring the SAM CMS (DAC) network settings

e Configuring the machine asset hierarchy

e Configuring the waveform collection parameters

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

7.1 Configuring the SAM

Use the SETPOINT 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 (DAC) 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.

il Not Connected
Dispiay

Relays AnalogOutput  Display Order

siot 4 | Typ

=

Highlight the SAM row and then click
the properties tab.

Check CMS (DAC) Enabled, set the o0
CMS (DAC) Rack Name, and set the Drcoson pacr e (0o & coror)
CMS (DAC) IP information. |

Figure 16: Opening the SAM Properties
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Set the parameters below. Other parameters shown are for the SAM Modbus communication and are
discussed in the VC-8000 Operations and Maintenance Manual.

CMS (DAC) Rack Name

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

NOTE!

If you change the rack name the Setpoint-Pl Adapter will allocate new Pl Tags. Use the

Rack Alias (See Section 8.2 and 8.4) setting to avoid creating new tags if you change
the rack name.

CMS Enabled

Check this box to turn on the CMS (DAC) Ethernet port for connection to CMS (PI System or CMS-
XC)

CMS-SD Enabled

Check this box to turn on recording to the SDcard. The SAM must be 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 be have been purchased
with the SD card 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.
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CMS (DAC) 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-PI Adapter 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 PI tags
available when selecting this option.

7.1.2 Configuring the SAM CMS Data Storage

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

e CMS SD: Stores data on a Secure Digital (SD card) up to 32 GB
e CMS HD: Stores data on an internal solid state drive up to 256 GB
e CMS XC or DAC: Spooled to an external computer for storage on an OSlsoft Pl Server or on

an external drive

Enable these by checking the box in the SAM Properties:

CM5 (D) Enabled
CMS (HD) Enabled
CMS [DAC) Enabled
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Configure the Machine Asset Hierarchy

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

R — | o= IR
config_2013.8.9.15.20.45.met =l

‘i Metrix Setpoint Setup - CAL tomer met

File Edit View

il Mot connected
Display

Mod Analog Output ay Order Asset Framework n
Summary i
. On | Slot | Channel 4 | Channel Type Transducer 4 | Name Asset Path Dynamic Collection Rate (Minutes) | Dynamic Collection [@iddiir{-RrEhE ITeg
Radial Vibration BN 3300 and 3300 XL Wies 5Smm or 8mm | Brg 1 Vert Steam Turbine* |1 3 Position

3 |2 Radial Vibration BN 3300 and 3300 XL Sen\ mm or 8mm | Brg 1 Horz Steam Turbine |1 3 Phase Trigger

3 |3 Radial Vibration BN 3300 and 3300 XL Series \ym or 8mm_| Brg 2 Vert Steam Turhine |1 3 Process Variable

3 4 Radial Vibration BN 3300 and 3300 XL Series SNM 8mm | Brg 2 Horz Steam Turbine |1 3

4 1 Radial Vibration BN 3300 and SEOUXLSENESSmmOMnm Brg 3 Vert r* 1 3  Asset

4 2 Radial Vibration BN 3300 and 3300 XL Series _‘7

4 3 Radial Vibration BN 3300 and 3300 XL Series 5mi

2 |a Radial Vibration snswandssnsersssnny 1. Select the Channels View. /

5 1 Axial Position BN 3300 and 3300 XL Series 5mi

5 2 Axial Position BN 3300 and 3300 XL Series Smim 2' SeleCt Asset Framework from the //

5 |3 Diff Exp (single probe |25 mm Extended Range drop list. / |

5 |a Phase Trigger -24V Probe Driver |

Figure 17: Opening the Asset Framework View

Configure the parameters described below from the Asset Framework View (Figure 18).

===

r
" Metrix Setpoint Setup - C\L t met
File Edit View

il Not Connected
Display

od Analog O

Transducer 4 | Name Asset Path Dynamic Collection Rate (Minutes) | Dynamic Collection % Change Threshold

Radial Vibration BN 3300 and 3300 XL Series Smm or 8mm | Brg 1 Vert Steam Turbine® |1
Radial Vibration BN 3300 and 3300 XL Series 5Smm or 8mm | Brg 1 Horz Steam Turbine |1
Radial Vibration BN 3300 and 3300 XL Series 5Smm or 8mm | Brg 2 Vert Steam Turbine |1
Radial Vibration BN 3300 and 3300 XL Series 5Smm or 8mm | Brg 2 Horz Steam Turbine |1
Radial Vibration BN 3300 and 3300 XL Series 5Smm or 8mm | Brg 3 Vert Generator* 1
Radial Vibration BN 3300 and 3300 XL Series 5Smm or 8mm | Brg 3 Horz ‘Generator 1
1

1

1

1

1

1

Radial Vibration BN 3300 and 3300 XL Series 5Smm or 8mm | Brg 4 Vert Generator
Radial Vibration BN 3300 and 3300 XL Series 5Smm or 8mm | Brg 4 Horz
Axial Position BN 3300 and 3300 XL Series Smm or 8mm a| Axial Position A Steam Turbine
Axial Position BN 3300 and 3300 XL Series Smm or 8mm a| Axial Pasition B 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 & Steam Turbine

Figure 18: The Asset Framework View
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Asset Path

The asset path provides a method for creating an asset hierarchy in PI 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 Asset Path will be truncated when displayed
on the home screen.

Example:

An asset path set to Alky*\Compressor 65CC201\ would create two levels:

+ Alky

+ CompressorCC201

“Alky” would appear at the top asset level.

The hierarchy appears in the Pl System Explorer:

% WWETRIXPISERVERYSetpoint_Demo? - PI System Explorer (Administrator)
File Edt Wew Go Tools Help

" Database [T queryDate ~ (5 |(JBack 0 |H, checkIn %3 « |#]Refresh | (3 New Element ~ |
Elements

& Elements Al General | Child Elements | Attributes | Ports | Wersion|
[ (G Metris Instruments
S (G Minden ) Mame: |B4 |
= @ Urit 501 || Description: |Generated Azzet 1 Path: MindenUnit 501484 |
W v | B
- & BN Lategoies: | |[EI]
2 & o
i3t Beating Riadial Vibralion 1 - Fiadial Vibration 2 Defaul atibuie: | <None> v
- (7 Radial Vibration 1 Extended Properties

£ n@ Radial Vibration 2 ||| Find Parents Models Layers Connections  Analyses  Event Frames

I 7 Elements

2| Event Frames

Library

= Unit of Measure

B4 Modified:4/23/2013 5:55:45 PM, Yersion: 1/1/1970 12:00:00 AM, Revision 1

Figure 19: Pl System Explorer Hierarchy
In this case the asset path was entered as:
Minden\Unit 501\B4
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7.3 Configure Data Collection Rates

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

7.3.1 Dynamic Collection Rate (Minutes)

The dynamic collection rate sets the maximum amount of time that can elapse between storing the
most interesting waveform. The dynamic collection rate ensures that waveforms are collected
periodically, even when the machine condition is not changing enough to trigger the dynamic
collection % change threshold.

Whenever the dynamic collection rate 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 Dynamic Collection Rate.

Setting a short dynamic collection rate 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 dynamic collection rate does not need to be set low to achieve good
waveform collection when the machine state is changing.

Table 8: Dynamic Collection Rate Data Storage for 2048 Sample Waveforms

Dynamic Data Stored for 1 Channel over 1 | Data Stored for 300 Channels over 1
Collection Year year.
Rate
1 minute 25.8 GB 7.7 7B
20 minutes 1.3 GB 390 GB
2 hours 216 MB 65 GB
1 day 18 MB 5.4 GB
o 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 point 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

7.3.3

7.3.4

Dynamic Collection % Change Threshold

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 Dynamic Collection % Change Threshold 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.

Adaptive Interestingness

Adaptive interestingness (i-ness) is a tool that learns the machine changes and automatically adjusts
the Dynamic Collection % 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 will increase the dynamic collection % change threshold greater
than 4% to prevent the system from collecting excessive waveforms. The adaptive 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.

; — - aaa —— e
2 @ 2 D515 s (D D . s | e 48 B saas

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

<

g
0
g
g
IEES
———
guadold

| custom Absolute Pressure Transducer [Recip oylinder presss | B 20 =] 50 500
[custom Absolute Pressure Transducer [Recip cylinder pressa | B 20 S0 500

inder Pressure
Cylinder Pressure

Figure 20: Enabling Adaptive |-ness

Adaptive interestingness is enabled by default on dynamic channels and is recommended for long
term data collection.

Dynamic Collection on Speed Change

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 Asset 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.

© Briiel & Kjaer Vibro @ S1176125.002 / V03 e l Page 43 of 234
Technical alterations reserved!



Briiel & Kjzer Vibro

a spectris company

Ml not connected
Display

Modules annels ' Relays  Analog Output  Display Order Asset Framework A

¥ |4 1 Radial Vibration | MX2033 with MX2030 5mm and 8mm | Radial Vibration 1 20 3 60

‘ . On | slot | Channel Channel Type Transducer Name Asset Path | Dynamic Collection Rate (Minutes) | Dynamic Collection % Change Threshold ‘ Delta RPM
v

4 2 Radial Vibration | MX2033 with MX2030 5mm and 8mm | Radial Vibration 2 20 3 ‘60
4 3 Radial Vibration | MX2033 with MX2030 Smm and 8mm | Radial Vibration 3 20 3
4 |a 3

Radial Vibration | MX2033 with MX2030 5mm and 8mm | Radial Vibration 4 20

‘ | ‘A“l
Set the speed interval for dynamic data
collection at the Delta RPM column on the
Asset Framework View.

Figure 21: Setting Speed Change for Dynamic Data Collection

NOTE!

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 and dynamic
data collection.
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7.4

Configuring Waveform Collection Parameters

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

NOTE!

If you created your rack configuration with SETPOINT Setup software older than version 3.0,

you will need to manually add in the waveforms. Refer to the VC-8000 Operations and
Maintenance manual for information on adding measurements.

7411

7.41.2

Channel Pairs for Orbits

Channel pairs are fixed as channels 1 and 2 or channels 3 and 4 on a UMM. The configured
transducer’s orientations determine which channel is “X” and which is “Y”.

Setting sample rates

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

CAUTION!

The SETPOINT 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.

I8 Metrix Setpoint Setup.
File Ed View

Not Connected

Modules  Channels WOSETURINUIEMN Relays  Analog Output  Display Order  Records  Debug

Channel | Type I nent | Sample Rate 1 "ber of Samples | Collection Duration

1 Radial Vibration 5120 samples / second [ 204 040 sec
Oa 1 Racial Vibration |Sync Waveform | 128 samples / revolution| 2048 0.27 sec @ BOH2
4 |2 Radial Vibration | Async Waveform| 5120 samples / second_|2048_\ 040 s8¢ 'ﬂ
Ofa |2 Radial Vibration [Sync Waveform | 128 samples / revolution| 2045\ 0,27 sec @ B0 H 1 J
EE Radial Vibration | Async Waveform| 5120 samples /second |2045 | 0.40 sec J
O [z Ragial Vibration [Sync Waveform | 128 samples /revolution| 2048\ y
4 |4 Radial Vibration | Async Waveform | 5120 sarnples / second 2048 . J i
O |a Radial Vibration |[Sync Waveform | 128 samples  revolution| 2048 1. Go to Measurements View. 7
5 |1 Radial Vibration | Async waveform| 5120 samples / second 2048 .
TTJ5 i |Roske visraion sy wosefom | 128 sampies Frelato 005 2. Select Waveform from the drop list. A
5 |2 Racial Vibration | Async waveform| 5120 samples / secone 204
O [z Radial Vibration |SyncWaveform | 128 samples / revolution| 2045 TTT e & SO
5 |3 Radial Vibration | Async waveform| 5120 samples / second 2048 040 sec
O]s El Radial Vibration |Sync Waveform | 128 samples / revolution| 2048 0.27 sec @ BOHz
5 [a Racial Vibration | Async waveform| 5120 samples / secone 204 040 s8¢
O]s 4 Radial Vibration |Sync Waveform | 128 samples / revolution| 2048 0,27 sec @ 60Hz
6 |1 Axial Position | Async Waveform | 5120 samples / second | 2048 040 sec
5 |z Axial Position [ Async Waveform| 5120 samples / second 2048 040 sec
6 |2 Racial Vibration | Async waveform| 5120 samples / secone | 204 040 s8¢
Figure 22: Entering the Waveform Configuration View
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7.4.1.3 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 Revolutions Spectrum Range, |Collection time
Speed SampleS Resolution at 3600 rmnm
1024 8 50X, 0.125X 133 ms
128X 12,500 rpm
2048 16 50X, 0.0625X 267 ms
1024 16 25X, 0.0625X 267 ms
64X 25,000 rpm
2048 32 25X, 0.03125X 533 ms
1024 32 20X, 0.03125X 533 ms
32X 50,000 rpm
2048 64 10X, 0.015625X 1.07s
1024 64 5X, 0.015625X 1.07 s
16X 100,000 rpm
2048 128 5X, 0.0078125X 213s

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!

I Reciprocating Compressor channels support higher synchronous sample rates. Refer to the
Reciprocating Compressor Manual.

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.
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Table 10: Asynchronous Sampling Configuration

Number of Spectrum Resolution Time to

256 sps 100 Hz 1024 400 0.25 Hz, 15 cpm 4s
2048 800 0.125 Hz, 7.5 cpm 8s
512 sps 200 Hz 1024 400 0.5 Hz, 30 cpm 2s
2048 800 0.25 Hz, 15 cpm 4s
1280 sps 500 Hz 1024 400 1.25 Hz, 75 cpm 0.8s
2048 800 0.625 Hz, 37.5 cpm 16s
1000 Hz 1024 400 2.5 Hz, 150 cpm 400 ms
2560 sps 2048 800 1.25 Hz, 75 cpm 800 ms
2000 Hz 1024 400 5 Hz, 300 cpm 200 ms
5120 sps 2048 800 2.5 Hz, 150 cpm 400 ms
12800 sps 5000 Hz 1024 400 12.5 Hz, 750 cpm 80 ms
2048 800 6.25 Hz, 375 cpm 160 ms
25600 sps 10000 Hz 1024 400 25 Hz, 1500 cpm 40 ms
2048 800 12.5 Hz, 750 cpm 80 ms
51200 sps 20000 Hz 1024 400 50 Hz, 3000 cpm 20 ms
2048 800 25 Hz, 1500 cpm 80 ms
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7.41.5

7.41.6

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.

, cata on.__
s B e v g v o T
File Edit View

n |l Save

il notconnected
Display

Delate

Measurements S Analog a Waveform -

EE) 2 Axial Position ! 048 0.40 sec
Tl6 |2 Axial Posttion | Asy 048 0.4058¢
Ve |1 Axial Position " 1 048 0.40sec
IR Axial Position ¥ 048 0.405ec
Js [a Phase Trigger | Asy 048 0.40sec .
o pmme e 1. Click on the left box to select the i
vl 10 |1 Radial Vibrat es/Sec| 2043 0.40 sec H
1
o S R o waveform line.
9 [2|[Reda e Waveform |128 Samles/fer [2045 16 revoutions 2. Press the Delete button to delete the
s |3 Radial Vib y 048 040520
Tls [z |reduven n o oo waveform.
V10 |2 Radial Vibration| Sync Waveform |128 Samples/Rev | 2048 16 revolutions
Uz [a Radial Vibration | Sync Waveform | 128 Samples/Rev |2048 16 revolutions
v 4 Radial 048 0.40 sec
ZICE Radial Vibration| Sync Waveform |128 Samples/Rev | 2048 16 revolutions

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, 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

i - s ~ Ay e fp— (=5 it
i Setpoint Setup - C: tos met files\Cs Video_2014.3.24.19.54.56.met - - —
File Edit View
B o comected Clicking the Add button
s : opens a list of channels
UMM 6 » Auial Position 1 »
and measurements you
UMM 8 » Auial Position 2 >
can add.
UMM > Empty 3
& 4 umMmM 10 3 Turbine Speed 3 Retor Acceleration S
A
s |1 Vibration| 2X Amplitude |2 [0 5 o mil |pp (=t Disabled
Jla |1 2 0 360 el degrees| Phase Trigger Async Waveform Disabled
e |1 Radial Vibratiol o 5 o mil |ep I I Over 25 s anz lacoo Hz
s |1 Radial Vibration| Gap 24 o v 1x wrement | N/A l0.09 Hz
s |2 Radial vibration|1X Amplitude |1 [0 Disabled Disabled
a2 Radial Vibration| IXPhase |1 |0 360 0 degresy 1x Disabled Disabled
Vs 2 Radial Vibration | 2X Amplitude (2 |0 H [0 mil pp X Disabled Disabled
vl |a 2 Radial Vibration | 2X Phase 2 0 1360 [0 degrees| X Disabled Disabled
Yla |2 Radial Vibration| Direct o 5 o mil |op Bx |over 2.5 Bs over 3.5 1s janz laooo Hz
Ery 2 Radial Vibration | Gap |-24 24 [0 v X Disabled N/A |0.09 Hz
vila 3 Radial Vibration | 1X Amplitude (1 |0 5 [0 mil pp X Disabled Disabled
vlla 3 Radial Vibration | 1X Phase 10 360 [0 degrees| X Disabled Disabled
EIEE Radial Vibration| 2X Ampirude |2 [0 5 o mi [ee ix Disabled Disabled
7 PRI , ; o e

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!

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!

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!

Boost mode collects a large amount of data. Uploading 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 Asset 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.
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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.

— - — —
§ Setpoint Setup - C: g met file\CMS Exports\-i-U11.2015.220.11.9.36.met - | pr— . [

il | not connected
Display

Modules hanne Measurements elays S| o ecords  Del Asset Framework -

[ on | siot| channel | channel Type | Transducer Name | Asset path | Dynar

To enable boost mode:
1.  Open the Asset Framework View. —]
2. Check the Boost Mode checkbox.
3. Set the low and high triggers. — |

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.
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7.6  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 OSlsoft Pl database manuals and tutorial videos. This section
gives a brief overview of the storage modes and how they impact SETPOINT CMS data collection.

7.6.1 Automatic archive creation

Automatic archive creation is the default with newer versions of the OSlsoft Pl database. As archive
files fill, the PI 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 7.6.2).

You can set the PI 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 26.

x|
File view Tools Help
Siclicchoes pod Semeors DEIDE @ |
Jsearch o e -
I ||| General ve | Backup | Base | Net Manager | Snapshot | Update Manager | Securty |
oot Server | Collective | Name. | Value | Defaut | Min | Max | af
CHERRYPI CHERRYPI Archive_LowDiskSpaceMB 256 0 2007152
CHERRYPI Archive_DisableArchivingOniOEmor 1 [} 1
CHERRYPI Archive_DisableArchivingOniOEmorRiange 3 0 2147483647
CHERRYPI Archive_BulkQuery ThreadNumber 16 2 2
CHERRYFI Archive_AbandonedBulkGuery Timeaut 800 10 3600
CHERRYFI Archive_MaxPrivateBytesPercentOf Total 4 [ 100
| System Tools CHERRYFI Archive_MaxWiteCachePercentArCache 50 [ 30
[searcn 0| CHERRYFI Archive_OngaingBulkGueriesLowerLimic 16 4 2
Hams CHERRYPI Archive_OngaingBulkGuenesUpperLimit 128 2 256
Batch CHERRYFI Archive_ProactiveBulkPayloadSizePct 50 1 100
[ Data CHERRYFI Archive_MaxQueryExecuionSec [ [} 3600
Archive Edtor CHERRYPI Archive_FintLockLogging 5000 1 900,000
Currert Values CHERRYPI Archive_FushThreadCount 4 1 128
Stale and Bad Points CHERRYPI Archive_DataCoercionPolicy [} [} 3
Interfaces CHERRYFI Archive_LoghrchiveFercentFul 10 [ 50
) IT Poirts CHERRYPI Plarchss_ThreadCount 8 1 255
IT Organizer CHERRYPI Archive_AutoArchiveFieRoot DAAPlarc\CHERRYPI 0 0 0
e CHERRYFI Archive_CacheRecordPool 4PointCount 10000 2500,000
Fing CHERRYPI Archive_MaxAnnotations 65535 128 134217728
ig;";ﬁmm CHERRYPI Archive_MadWirteCachePerPoint 2% 3 2%
e B CHERRYPI Archive_MinMemAvai % [ 1,024
e CHERRYFI Archive_MinFercentMemAval 10 [} 50
i CHERRYPI Archive_SecondsBetweenFlush 300 1 26400
oo CHERRYPI Archive_ShiftFreeTime 1,800 1 26400
MDBto AF Synchronization CHERRYPI Archive_ShiftRatio 50 16 2048
PRSI CHERRYPI ArcMaxCollect 1,500,000 150000 2147483647
Module Databass CHERRYP! MacfvchiveGaps 1 0 1
Network Manager Statistics 500 10 3600
Pl Services CHERRYPI Archive_AutoArhiveFileExt aro [} [}
Pl Version CHERRYPI Archive_AutoArhiveFileFomat 1 0 2
Reason Tree CHERRYPI Archive_OverwiteDataOnAutoShitFailure 1 0 [} 1 =

Digtal States
Perfomance Equations
Point Buider
Point Classes
Point Sourcs Table
Totalizers

[ Securty
Database Secuity
Firewal
Identities, Users, & Groups
Mappings & Trusts
Securty Settings

Session Record

Maximum wait time for archive read queries
Value units are in msec. Parameter takes effect at startup only.

11/20/2013 81250 AM (CHERRYPI\Administrator) PI-AM> Archive D:\Pl'aro\CHERRYPI_2013-11-20_08-10-45 arc on server CHERRYF! suossssfully unregistered with the Pl Archives SMT Plug-non |
CHERRYP| by user CHERRYP ' Administretor (LinegisterArchive)

| CHERRYPI\Administrator ‘plad'm

Figure 26: Pl Database Tuning Parameters
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NOTE!

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.

7.6.2 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.

o 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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8 Configure VC-8000 Rack Connections

You need to point the VC-8000 rack to the location where it will be storing the data. The SETPOINT-
Pl Adapter Setup software provides an interface for:

e Configuring data storage locations

e Adding a new rack

e Deleting a rack

e Viewing connection status

e Starting and stopping data collection

e View system status logsFigure 35: SETPOINT-PI Adapter

o NOTE!
I Configure your databases and collection options before adding racks or starting data
collection.
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8.1 The Adapter File Tab

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

e Select Pl AF Servers and Databases

e Reset Data Compression Settings and update the Pl Units of Measure to Match the Rack
e Configure CMS-XC

e Access Log Files

e View the Adapter Version

8.1.1 Pl AF Settings

Pl System to configure OSlsoft Pl System data collection.

Check the Collect Data
Pl Systam </‘ checkbox to enable data
o Collect Data storage in the Pl System.

| Fill in the Pl Server name, the

Pl Server | 10.152.55.20 AF Server name and AF
AFServer | PEACEOFPI | Database name.
Sillatabas | MylmportTest | D To browse for the AF Database,

click the Select button.

Options

About

Figure 27: Setpoint-PI Adapter Pl System Settings

NOTE!

I If the AF Database configured does not exist, the SETPOINT Adapter will automatic 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 VC-8000 rack into files on a local computer storage
drive. CMS-XC files can be directly accessed from the SETPOINT CMS Display Application 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 12 in this manual for more information on CMS-XC.

@ Check the Collect Data checkbox to
enable CMS-XC data storage.

Pl System Collect Data See notes below on Share Data with
CMS Clients setting.

Share Data with CM5S Clients

CM5-XC

Database Location C:\Usersimnelson'Documents’ Setpoint Customer met files\ XCTest E|
Close

Options

The Database Location

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

Figure 28: CMS-XC Configuration

The Share Data option allows other computers to view live data using the SETPOINT CMS Display
software. Clear the Share Data checkbox if CMS-XC is only used for backing up data, otherwise
check the Share Data checkbox to allow viewing live data. When the Share Data with CMS Clients

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. Briel & Kjaer
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:

e Open the Log Folder

e Open the Services Dialog

e Update the Units of Measure (UOM)

e Reset Compression

e Upload a CMS database into the Pl System
e Suppress Setting the Rack Time

e Enable Test Runs

e Enable Adaptive Exception Deviation

Pl System

Open Log Folder

|0pen Services Dialog |

Pl System Options

Update AF units of measure with Setpoint units. Update UOM

Options Reset Pl tag compression settings to Setpoint defaults. Reset Compression

Import CM5 Data into Pl

About Upload

|| Suppress Setting Rack Time
|| Enable Test Runs
|| Adaptive Exception Deviation

Figure 29: Adapter Options View
8.1.3.1 Open Log Folder
The Open Log Folder option opens a Windows folder containing the SETPOINT CMS system logs.
Use the feature to find log files to send to Briiel & Kjeer Vibro for product improvements.
8.1.3.2 Open Services Dialog
Clicking this button opens the Windows Services dialog. You can change settings made during the

Setpoint-PI Adapter installation from the Services dialog such as the log on account by right clicking
the Setpoint-Pl Adapter service and selecting Properties.
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NOTE!

I Stopping or resetting the Setpont-Pl Adapter service from the Windows Services dialog will
close the Setpoint-Pl Adapter interface and stop data storage.

8.1.3.3 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.

8.1.3.4 Resetting Compression

Under normal operating conditions, the Setpoint-PI Adapter only sets the compression levels when
the PI System tags are first created. Later changes to the VC-8000 rack channels do not change the
compression so that any changes made in Pl System Management Tools to optimize compression
are not overwritten. However, when using the Setpoint rack 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 VC-8000 rack (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.

8.1.3.5 Upload

Use the Upload button to import CMS-SD, CMS-HD, or CMS-XC data into the PI System as
discussed in Section 14.

8.1.3.6 Suppress Setting Rack Time
For Briel & Kjeer Vibro Service use. Leave this cleared for normal operation.
8.1.3.7 Enable Test Runs

Check Enable Test Runs if you are using the SETPOINT CMS system with one VC-8000 rack for
different assets as described in Section 19.3
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8.1.3.8 Adaptive Exception Deviation

Adaptive Exception Deviation 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. Briiel & Kjeer Vibro recommends activating this feature when using
the SD card function.

8.1.4 About

Click About to see the SETPOINT Adapter revision as shown in Figure 30.

Setpoint CMS 2017 R2
4.4.1894.0

http: / funinw. blvibro. com/setpaint

Qptions

SETPOINT

by Brilel & Kjer Vibro

Briel & Kjeer Vibro

Figure 30: Adapter Revision
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8.2 Adding a New Rack
Click Add to add a rack to the server.
Setpoint - Pl Adapter Setup EE ETPDINT
~ Click the Add button to add a new rack.
Add Edit Delete Cw(‘:::cctl‘sms
Edit Tools Home
Action |Statu5 Rack IP Address | Pl Server [ CM5-XC Database
(D Record 192.168.0.16 AF XC 192.168. 0. 16 peaceofpi
ORecord 192.168.0.15 AF XC 192.168. 0.15 sesame
Figure 31: Adding a Rack in the SETPOINT-PI Adapter
Enter the Rack IP Address and Pl Server name and Root Path as shown in Figure 32 and Figure 33.
See descriptions of these fields in Table 11.
: . X
Edit Rack Settings
Settings | Advanced
Rack IP Add
= e 192,168, 0.16
Port | 2001 |
CM5-XC Database |te5t |
QK Cancel
Figure 32: Setpoint-PI Adapter Rack Settings
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 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).
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O
EN_

Edit Rack Settings

Advanced

Pl Server 110.152.55.20

AF Root Path |

AF Rack Alias |

|| Pl Backfilling

OK

Cancel

Figure 33: Setpoint-PI Adapter Rack Advanced Settings

The AF Root Path sets the PI-AF hierarchy. The Setpoint-Pl Adapter appends the asset path set in
the rack configuration (See Section 7.2) underneath the AF Root Path the first time data collection
starts. Once the rack node has been created in PI-AF, changing the Root Path has no effect. Figure
34 shows the resulting PI-AF element hierarchy for a rack with AF Root Path of SATA _Temp_Test2

and a rack name of MACH1.

@ patabase [T QueryDate + (O @& | Doack (0 |H, checkin %) o [#]Refresh | (3 New Element ~ | el "
Elements MACHL
i =] seneral | chid Elements | attribuces | ports | Anaiyses | motfication Rules | version |
B (G SATA_Temp_Test2 =
B~ (3§ MACHL Tame: fracH:]
(G Acoustic 3 Description: IGsnsrated from Asset Path: SATA_Temp_Test2*\MACHL
(@ Aerodccel 2 =
B 6 Aero Velocity Bandpass 1 Template: | j Tipe: fpore
- (F Aero velocity Tracking 2 Categories: I Default Attribute: |<N0ne> j

Figure 34: AF Root Path

The Rack Alias is used when creating the Pl Tags. Pl tags are created using: Rack
Alias/Slot/Channel. If the Rack Alias is not specified, the Setpoint-PI Adapter will create new tags
using the Rack Name. You can use the Rack Alias to change the rack name without creating new Pl

tags.

Refer to section 13.4 for information on PI Backfilling.
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The following table summarizes the settings:

Table 11: Rack Connection Configuration Parameters

Setting Description

Rack 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-
Pl Adapter. Normally you will not change this from the default value.

Pl Server The Pl Server network name or IP Address. Leave this blank if you are only using
CMS-XC.
Root Path The SETPOINT-PI Adapter appends each channel’s asset path to the root path when

building the PI AF Hierarchy. Use the Root Path when the same VC-8000 rack is
used with different assets such as in test stand or portable diagnostic applications.

XC Database Specifies the folder name where the Setpoint Adapter will store the XC file data.
. NOTE!
I The SETPOINT-PI Adapter can resolve PI servers by name (DNS) or by IP Address. Pl AF

client must be installed on the service computer and the service started before configuring the
SETPOINT-PI Adapter.

Click OK to keep your changes and to build the hierarchy. The SETPOINT software will automatically
upload configuration information from the rack and build the Pl AF asset hierarchy.
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8.3 Deleting a Rack

Follow these steps to delete a rack.

Setpoint - Pl Adapter Setup is ETPDI NT

Click the rack to highlight it. Then click the Delete
button.

QOQO<E—

Add Edit Delete Check
Connections

Edit Tools
Action | Status / | Rack IP Address | Pl Server | CMS-XC Database |
(O Record | 192.168.0.16 AF XC / 192.168. 0.16  peaceofpi
o Record ” I " H

192.168.0.1 10.152.55.20

(O Record 192.168.0.1 AF XC

8.4 Editing Rack Information

Follow these steps to change rack information.

Click the rack to highlight it. Then click the Edit
button.

)

Add  Edit Delete

Check

Connections
Edit Tools
Action | Status / | Rack IP Address | PlServer | CMS-XC Database |
(D Record 192.168.0.16 AF XC l 192.168. 0.16  peaceofpi

(© Record ||

(D Record 192.168.0.1 AF XC

192.168.0.1 10.152.55.20

The Edit Rack Settings dialog will open as shown in Figure 32 and Figure 33.

8.5 Checking the Connection

The Setpoint — Pl Adapter includes a tool to check the security and network settings.

Setpoint - Pl Adapter Setup Es ETPD' NT

Home

COQ| B

Add  Edit Delete Check
Connections

Edit Tools
Action | Status | Rack IP Address | Pl Server | CMS-XC Database |
(O Record | 192.168.0.16 AF XC 192.168. 0.16  peaceofpi
(2 Record H

192.168.0.1 10.152.55.20

ORe:nrd 19216801 AF XC
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If the connection fails, click the expander to see the
failure details.

Test Setpoiph-Pl Adapter Network Connections

X

Failed Connections

W CMS-NC
v o Sarvice

A AF [PEACEDFR]

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

Cloze Cancel

In the above example, 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.

Test Setpoint-P| Adapter Network Connections

IRV 4

All Connections Passed

[ s

~" ¥ directary exists: C\Usersimnelson’ DocumentsiSetpointiCustomer met files\XCTest
~" ¥ charing activated
~" ¥ remote user group found: Setpoint Remote Users
~" ¥ remote user group has 1 authenticated members
A o Service
~" Service [Setpoint - Pl Adapter] running as DARMSTADT\MNelson
A o/ AF [SESAME]
+"  AF Server [SESAME] Found
+" AF Server [SESAME] Connected [SESAMEymnelzon (Administrators | World))
«" AF Databazz [Fox]: Created
~"  AF Databaszs [Foxl: Permissions validated

Close Cancel
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8.6 Viewing Connection Status

The main SETPOINT-PI Adapter screen shows the configured racks and their connection statuses as
shown in Figure 35. The rack name that shows is set in the rack configuration.

Setpoint - Pl Adapter Setup ESETPOINT

Add  Edit Delete Check
Connections

Edit Tools

Action | Sratus | Rack IP Address ‘ Pl Server ‘ CME-XC Dartabase ‘

JOStop ) Demanet] (5.1.7900) OA& 192.168. 0.103 DEMONET_PI CM:
The SETPOINT-PI Adapter shows the rack names

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

The Status indicates the connection state
according to Table 12.

Figure 35: SETPOINT-PI Adapter

Table 12 SETPOINT-PI Adapter Status

Status Description
The service is starting up or checking for VC-8000 rack
) . configuration changes. If the configuration has changed, the
Rack Configuration service builds the Pl AF hierarchy from the VC-8000 rack
configuration, allocating tags, and loading the hierarchy into the PI
AF Server.
. The service is running and collecting data from the listed VC-8000
rack.
Collecting — Rack Name
No Status shown. The service is stopped and is not collecting data from the listed

VC-8000 rack. The Action button will change to the record button.
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Setpoint - Pl Adapter Setup =E ETPDI NT
Add  Edit Delete Check
Connections
Edit Tools
Action ‘ Status Eack IP Address | Pl Server CMS-XC Darabase
JOS(DD @ Dermonet] (5.1.1900) (2 aF xC 192.168. 0.103 DEMONET_PI CM3

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

Hover the cursor over the status to see more
information.

Figure 36: Connection Information

8.7 Starting and Stopping Data Collection

Setpoint - Pl Adapter Setup ESETPOINT

i
Add  Edit Delete Check
Connections

Edit Tools

Action ‘ Status Eack IP Address | Pl Server CME-XC Darabase
Jostop @ Demonet] (5179000 D aF DxC 192,168, 0.103 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 37: Starting and Stopping Data Collection

Table 13: Adapter Actions

Status Description

The rack is not collecting data. Click the record button to start data

0 Fecard collection.

The service is running and collecting data from the listed VC-8000
|D 51:,:, ! rack. Click the button to stop data collection.
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9 CMS Display Software Features

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

/ Quick Access Buttons Tabs Ribbon

Setpoint CMS | DEMONET_PI\ DemoNet DB © ISETPOINT

Y Fil

iler 5 7] Full Spectrum
Filter NX 1X_~ [

500 ~ 3D Cursor | Track Orders | Number of Re
omic < Waveforms 256 « Default 3D View SE - [ Adiabar

x
Revolutions 16 X[ X Phase ] Gap ] Waveform (4] 2K [ Integrate Window Type Hanning ~
Ot Timebase Trend % BodefPolar Spectrum Recip
1208 117172017 11582700 A 1208 117172007 11582760 aM
Navigation x it
ey savezsoza £ 5L Tosv eavezsoss < 451
b Asses » Demonet| J TIBX 63VE28028 £ 45 R “TOBX 63VE29038 £ 45R
Company: Bk viba Une: Dsmoret Company: Bk viba Unt: Dsmoret

(] Temper
Points

(41 TIBX 63VE29028 (4] TIBY 63VE29024

4] TOBX 63VE29038 /] TOBY 63VE2903A o

TPHS 63SE0S18 [ | TAXL 63VE2901A
TAXL 63VE29018 [ | TIBD 63TES878E
TOBD 63TE878D [ TIBD 63TE878E

Avributes =

Coastdown

Plot Area

Demonet Slow Roll

=

Selected o1
b\ TIB\TIEX 63VE29028.
b\ TIB\TIBY 63VE20024
b\ TOBITOEX 63VE29038
b\ TOBITOBY 63VE2903A

Clear Al ES o1 ° o1 o2

Compary: 8KVibro Unit. Damonet
528 A 525 8 3081 a5 ss2am 533 AM S34AM sisAw  TEXEvessos 121 Rew
.

o mil

il

s mit

2 mil

fomi

-

111172017 9.26:58 AM 10m 215 Fege 1of 1 € - @ 11/1/2017 11:5512.56.AM € -4 WD % 1112017 93520am

Time Readout and Playback Control /
Cursor Control

Quick Access Buttons

At the screen top there are buttons for commonly used functions.

Save As Filter Show Zoom

Compensate Auto Scale

You can hide or show buttons using the drop arrow on the right:
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B 7 N e Click the down arrow to

- - 1 show or hide quick access
Custo Ouick Access Toolbar |«
File Home Vit stomize = oo ——Dbuttons.

Open File /
" Filter Asynchrono v Save As

ilter NX 1% = [ | Asynchro h

tevolutions |8

Add Bookmark

R Add Reference
Orbit/ Timeba

Timeline

Tabs

The CMS Display software has four main tabs:

® Tell me what you want to do

e File Tab

e Home Tab
e View Tab
e Plot Tab

Each tab provides the features commonly used at each step of the data analysis process. Use the
links above to find information on each tab function.

Ribbon

Each tab has a ribbon with commonly used functions. The ribbon functions are listed in the sections
for each tab. You can hide or show the ribbon to increase the plot area.

The default is to show the ribbons. To hide the ribbon, click the icon at the right side of the display.

Setpoint CMS |\ DEMONET_Pl\DemoNet DB - ES ETPD I NT

[

Plot @ Tell me what you want to do

g U E N AL @ h 8L O -3 & € &

Select Trend Data Orbit Time Bode Polar Shaft Spectrum Waterfall Cascade Crank Displace Rod Reference Add Compensate Overlay
Points Table Centerline Angle Volume Position Data Reference
Plots F Adjust
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When the ribbon is hidden, the icon changes to a down arrow. Click the arrow to show the ribbon.

< SSETPOINT
_ B

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

Plot Area

Plots for analysing 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 and dock and undock panes to
move them to a more convenient location.

o Navigation Pane

e Events Pane

e Pages Pane
e Reference Data Pane

e Scales Pane

e Plot Settings 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, turn on and synchronize cursors, or turn off all cursors.

Playback Control

Use the playback controls to replay recorded data or to view live data.

Page 68 of 234 . © Briiel & Kjaer Vibro e S1176125.002 / V03

Technical alterations reserved!



© Briiel & Kjaer Vibro | Instruction Setpoint Condition

Monitoring Software CMS Display Software Features

9.1 The File Tab

Navigate to the data you need to analyze using the File Tab. From the File Tab you can

e Connect to a Pl Server database

e Open a saved .cms file

e Save a.cms file

e Open a bookmarked dataset

e Set a default database

e Export plots and reports

e Set default units

e Change the screen colors

e View the software revision

Setpoint CMS \DEMONET_PI'\DemoMet DB

G B teas Opeﬂ DatabaSe

Open File
Bookmark:
okmarks @_ DemoNet DB >< %
Save A
SVESS Remove Set Default
Database Database
Export @ mport test 1
Close Assets Test Runs

@ PEACEOFPI
@, Add Database

Demaonet]

Options

About

Go to Home Tab
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9.1.1 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).

9.1.1.1 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 \DEMOMNET_PI'\ DemoNet DB

©

Open Database Opeﬂ DatabaSe

Open File

Bookmarks 7d DemoNet DB >< %

Save As

Remove Set Default
@ Import test 1 Darabase Database

Export

Assets Test Runs

Close

@ 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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9.1.1.2 Removing a Database

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

©

Open Database

base

Open Da

Open File

Serpoir « CMS '\ DEMONET_PI' DemoNer DB

EBookmarks >< %

Save fis Remove Set Default

Ea— @ |ITI|JOI'I test 1 Database Database

Close Assets Test Runs

@ PEACEOFPI
OiEe Demonet]
o @ Add Database

About
o NOTE!
I 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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©)

9.1.1.3 Connecting to a New Pl AF Database

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

©

Open Database

Open Database

Open File

Serpoint CM5S '\ DEMONET_PI' DemoNer DB

Bookmarks

Save As

@, DemoNet DB < @

Add
Database
Eomm @ Import test 1
Close )
O PEACEOFPI ®
Add
Setpoint
Options
@. Add Database
About ©
Add
CMS-XC

Add AF Database

ld 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 New Database X 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

DemoMet DR
aDemonet katl

AF Database created with Setpoi...
AF Database created with Setpoi...

Asset server: lﬁ DEMONET_PI

Databases:
Filter g
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 9:2%: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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9.1.1.4 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 button.

: Serpoint CM5S '\ DEMONET_PI' DemaoNer DB

Bprem Tt Opeﬂ DatabaSe

Open File

Bookmarks

@. DemoNet DB @ Add AF Database

Add and Cpen AF Database to view live and historical data.
Save As

Add
Database
Emm @ Import test 1

dd Setpoint Rack

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

s O PEACEOFPI < L

Add

Setpoint
Options
= | Add CMSXC
About

Add and open CMS-XC database to view live and historical data.
Add
CM5-XC

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

Add Setpoint Rack *

Rack IP Address
192.168. 0.103

Password

OK Cancel

Click OK to establish the connection.
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9.1.1.5 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.

: Serpoint CM5S '\ DEMONET_PI' DemaoNer DB

Bprem Tt Op@ﬂ DatabaSe

Open File

Bookmarks @ DemoNet DB @ Add AF Database

Add and Cpen AF Database to view live and historical data.
Save As

Add
Database
Emm @ Import test 1

o . Add Setpoint Rack

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

Setpoint
Options
@. Add Database i dd CMS-XC
About ‘ (

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

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

Add XC Database * 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.

Computer Name
MDMMETNBO032

] Specify Account

OK Cancel

The software will show a dialog indicating if the connection was successful or failed.
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9.1.1.6 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.

: Setpoint CM5 \DEMOMNET_PI' DemoNet DB

Bprem Tt Opeﬂ DatabaSe

Open File
seckmers @ DemoNet DB @ Md AF DNabase
' Fdd and Open AF atabase to view live and historical data.
Save As
Add
Export @ Import test 1 Database
o Add Setpoint Rack
ose
@ PEACEOFPI e Add and open a Setpoint Rack with CMS-HD to view live and historical data.
Add
Setpoint
Options
Q. Add Database Add CMS-XC
Abol
e [ Add and open CMS-XC database to view live and historical data.
Add
CM5-XC

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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9.1.1.7 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 Display computer requirements. You do not need the OSlsoft AF Client installed when viewing
saved data.

Setpoint CMS \DEMOMNET_PI' DemoNet DB

C)

Open Database Open File Click Open File to open
saved .cms files, .cmssd

Open File
SD card data, or cmsdb
Bookmarks = \ Open CMS File or Database Directory database files. The
e A Open a CMS File or Database Folder for viewing. Use this to view archived or export  SOftware will open an
ave As Open data is unavailable. To view live data a database connectien is required. Access this 1 .
e e — explqrer window to select
Export the file to open.
o Recent Files
ose
C:\Users mnelson', Documents | Setpoint! Customer met files' Demonet 5D files'|demonete YOU can alSO Selecl:t a ﬁle
from the Recent Files list.
. C:\Users\mnelson', Documents | Setpoint' Customer met files'| CMS Exports | demonet 20 Ja
Options
About
[T 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.
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9.1.2 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.

: Setpoint CMS - \demonetexport XC.cms

Open Database

Bookmarks

Add
Bookmark

Open File

Add Bookmark

Bookmarks

Save As

Export

TOB 20 Jan 2017 @
Close

Options

About

9.1.3 Using Bookmarks

: Setpoint CM5 - demonetexport XC_.cms

Open Database

Bookmarks

Open File

Add Bookmark

Bookmark display to ma

Bookmarks

Save As Add
Bookmark
Export
ToB20Janz2017 ® ©
Close
My Bookmark @ 0
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Bgpkmark display to make it available for later use,

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.

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

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

Bookmarks open with the plots pinned. Clear the pins to remove the plots.

Setpoint CMS - \demonetexport XC.cms

©

skl Bookmarks

Open File

Add Bookmark

Bookmark display to make it available for later use,

Bookmarks

Save As Add

Bookmark

Export

TOB20Jan2017 © ©

Close My Bookmark © a b
\ Click the edit button to change the bookmark
name.

Click the button again to exit edit mode.

Options

About

Setpoint CM5 - \demonetexport XC.cms

©

Open Database Bookmarks

Open File

Add Bookmark

Bookmark display to make it available for later use.

Bookmarks

Save As Add
Eookmark
Export

ToB20Jan2017 ©® @
Close J—

My Bookmark @
To delete a bookmark, hover over the name

until the “X” appears. Click the “X” to delete
the bookmark.

Options

About
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9.1.4 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 & Kjzer 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
EBookmarks
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.
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NOTE!

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.

9.1.5 Export

See Section 10.4 Documenting for information on the Export functions. The Export menu provides
overviews of the different formats you can export the data as:

©

Open Database E X p O rt

Setpoint CM5 \DEMONET_PI} DemoNet DB

Open File
Bookmarks A Export CMS File (Save As)
CMS
EE 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

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

Close

CMS

Database computer (XC) for backup or storage.
Options
About N Export CSV Data
Exports (only) the selected points for the selected time range to a CSV file. Typically used to
Export view data samples in Excel.
C5V Data
N Create Document
Publish all plots as currently configured to a word document
Create
Document
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9.1.6 Setting Default Units

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
il Options From the File Tab click Options to
Onen i set the default units for each
Bookmarks Palette Units measurement type.
Save As Class Unit S units
] % % None
Lights Accelerag T K
i e placement | mil :p
I Biue Force. kN Nene g
Frequency Hz None
[l Dark Biue Gauge Pressure [kPag None
Orders X None
[E MediumPurple Position mil None

Q2 Reduced Q2 Reduced x1000|None
Re Re None

[ LightSeaGreen

Speed RPM None
I e
Temperature | None
Velacity in/s RMS.
[ cray
[ timeGreen
[ chocolate

[ parkGoldenrad
B MediumViclewed

[ Biue

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

Setpoint CMS has two separate color palettes for use with dark or light backgrounds.

@ Setpoint CMS - 1B (1).cms o B &
Open Database Optlo nS
Open File
Bookmarks Palette Units
Save As Class Unit Spectrum Subunits
1} % % Nene
Export Light: Acceleration  |g's pk
o oty Displacement |mil op
o€ W siee Ngoree KN None . .
. e Noe From the File Tab click Options
- Dark Blue auge Pressure jone
@ — ':"\ e to change the background and
About [ MediumPurple Position il e trace color.
R T Raz Reduced x1000 :::: S~ Activating the Lights changes
o e Nore \ the background from dark to
[ Red Temperatre |'F None |Ig ht.
. o Velocity in/s RMS
[ iec When the button is light, the
system will use the “light”
I chocolate palette. When dark, the “dark”
[H] parkGoldenrod palette.
[ MediumvicletRed
[ Blue

The listed colors apply in order to the channels placed on the plot. With the palette above, the first
trace plotted will be goldenrod, the second trace orange, etc. The following figure shows an example
of the dark palette:

Setpoint CMS \DEMONET_P\DemoNet D © ISETPOINT- & x

10/26/2017 5:20:11.30 P
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9.1.8 View the Software Revision

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

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

HIBENMEe QO I B @& 20 a2 & € 4 %

Select Trend Data Orbit Time Bode Polar Shaft Spectrum Waterfall Cascade Air Crank Displaced Rod Compressor Reference Add Compensate Overlay
Points Table Centerline Gap Angle Volume Position Map Data Reference
Plots [F} Adjust

From the Home Tab, you can:

e Select points

o Select plots
e Select and add reference data

e Select whether to compensate the data

e Show or hide overlay data

Go to View Tab
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9.2.1 Select Points (The Navigation Pane)

Click the Select Points button on the Home Tab to open the Navigation Pane. The Navigation Pane
allows you to quickly select and edit which points will show in the plots and Event Pane.

1

Select
Points

NOTE!

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

The Navigation Pane upper section shows the point or asset has the focus. You can select points
under, view attributes, or change configuration for the point or asset with the focus.

In the following example the focus is currently on “Demonet1”. “Demonet1” has 5 sub assets:
Turbine Vib, Turbine Axial, Temp, TempA1, and Test. Checking the box in front of Turbine Vib
selects all of the Turbine Vib points, shown in the Points view with check marks in front of all of the
selected points and also lists the selected points in the list at the bottom.

Demonet1 has several attributes which are rule results set to determine Coastdown, Slow Roll, and
Stopped conditions. The machine speed has also been set to show up as an attribute at the
Demonet1 asset level.
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Navigation X

b Aszets ¢ Demonetl

\

I urbine Vib
[ ] Turbing s
[] Temp

[ ] TempAl
[] Test

Points

TIBX 63VE2902B [¥] TIBY 63VE2902A
TOBX 63VE2903B [+] TOBY 63VE2903A
[ ] TAXL 63VE2901A [ ] TAXL 63VEZ9018
[] TIBD 63TESTSE [ ] Temperature 1

] Temperature 2 [ Acceleration 1

(] TOBD 63TEB78D [¥] Eccentricity

TAXL 63VE2901A [v] TPHS 63SE0518
[ velocity 2

/

Attributes
[ Coastdown
[] Demenet Slow Rell
[] Demonet Speed 120.14
[ Demonet Stopped

Selected

DemonetlTurbine ViB\TIBA\TIBX 63WE290
Demonetl\Turbine Vib\TIBATIBY 63VE29024

/

Demonetl\Turbine VIiB\TOB\TOBY 63VE29...
Demonetl\Turbine Vib\ECC\Eccentricity
Demonetl\Turbine VikWAxiahTAXL 63VE29...
Demonetl\Turbine ViB\SPEECV\TPHS 635E...

Navigate to any asset level by clicking on
the asset name.

Assets under “Demonet1” show here.
Check the box to automatically select all
points under the asset level.

You can also click the Points bar to show
all points under the current asset level.
Check the boxes to select individual
points.

Click the Attributes bar to show or hide
asset attributes.

ﬁlﬁ@
/

Demonetl\Turbine ViB\TOB\TOBX 63VEZQ... \

Selected points show up in the list here.
When a plot type is activated, plots will
open for all the selected points.
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Navigation X
b Aszets ¢ Demonetl

Turbine Vib
[ ] Turbine Axial
[] Temp

[ ] TempAl

[] Test

B3VE29038 [v| TOBY 63VE2903A
[ ] TAXL 63VE2901A [ ] TAXL 63VEZ9018
[] TIBD 63TESTSE [ ] Temperature 1

] Temperature 2 [ Acceleration 1

(] TOBD 63TEB78D [¥] Eccentricity

TAXL 63VE2901A [¢] TPHS 635E0518
[ velocity 2

Attributes
[ Coastdown
[] Demenet Slow Rell
[] Demonet Speed

=
HE
-

[ Demonet Stopped

Selected

Demonetl\Turbine VIB\TIEATIBX 63VE2902E
Demonetl\Turbine VIB\TIB\TIBY 63VE2S024
Demonet]\Turbine VIB\TOB\TOBX 63VE29... X
Demonetl\Turbine VIE\TOB\TOBY 63VEZ29...
Demonetl\Turbine Vib\ECC\Eccentricity | Remon
Demonet]\Turbine Vib\Axia\TAXL 63VE29...
Demonetl\Turbine VIB\SPEEDA\TPHS 635E...

To remove a point from the selected list,
clear the check box in the Points view or
hover the cursor over the point in the

Selected List and click the X on the right.

© Briiel & Kjaer Vibro @ S1176125.002 / V03 e
Technical alterations reserved!

B Page 87 of 234



Briiel & Kjzer Vibro
a spectris company

9.21.1 Viewing Attributes

The navigation pane also shows attributes assigned to points in Pl AF. Attributes can include
configuration values, alarm values, or Pl AF analysis results.

You can plot attributes preceded by a check box. Checking the box adds the attribute to the selected

list.
Navigation X
b Assets » Demonet! » TurbineVib » TIB » TIBX63VE29028 » Direct Click the Attributes bar to
show or hide the attributes.
: The Attributes bar will
P(f"“s highlight when active. Note
Attributes that not all points have
[ Maximum 10,00 | mil attributes.
[ Minirmum 0.00 mil
etpoint Alert mil
[] Setpsint Danger 8.00 mil
Check the box to plot the Alert set
point attribute on the Trend plot.
Selected
Demonet1\Turbine Vib\TIB\TIBX 63VE2902B -
Demenet1\Turbine Vib\TIB\TIBY 63VE2902A -
Clear All
. NOTE!
I Unless the attribute is associated with a tag, the attribute will plot as a static, unchanging
value.
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9.2.1.2 Edit Channel Name

In a CMS file, channel names can be edited to make them clearer when diagnosing machines.
Navigation X

¥ Aszets ¢ Demonet]l » Turbine Vib ¢ TIE » TIE

Channel Type |Had|al Vibration |
ConfiguredName |T|Bx 63VE2002B |
Description |1 RN |
Diraction |R v|

Crientation

Scale Factor 200,00 | mil

Slot Number |3 |

Transducer |Metrix 100K Series ! |

Zero Position |EI |
Selected

Demonet] | Turbine Vib\ TIB\ TIBX 63VE2002B
Demonet] | Turbine Vik\ TIB\TIEY 63VE2902A
Demonet] | Turbine Vib|\ TOB\ TOBX 63VE2903B
Demonet] | Turbine Vik'\ TOB\ TOBY 63VEZ903A

Clear All
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9.2.2 Selecting Plots

Click on a plot icon to open that plot for the selected points. The highlighted icons indicate active
plots.

ia B QR @ Gl i® . o -2 Z|& € o

Select | Trend Data Orbit Time Bode Polar Shaft Spectrum Waterfall Cascade Air Crank Displaced Rod Compressorf Reference Add Compensate Overlay
Points Table Centerline Gap Angle Volume Position Map Data Reference
Plots [F Adjust

Click on a highlighted plot icon to toggle it off. This will turn the plot type off for all selected points.

You can change which plot types show on the Home Tab. For example, if you do not have any
reciprocating machines you can hide the reciprocating machine plots.

ia B QR @ Gl i® _ o -2 2 & € o

Select Trend Data Orbit Time Bode Polar Shaft Spectrum Waterfall Cascade Air Crank Displaced Rod Compressor Reference Add Compensate Overlay
Points Table Centerline Gap Angle Volume Position Map Data Reference
Plots 1 Adjust

A

Click the arrow in the lower right
corner of the Plots section.

A selection list will open.

Click the plot type to toggle plot
Orhit buttons on or off. Plot buttons will
show for plots with a border.

Select ltems to show in Ribbon

Select which plots should be wisible

Time
Trend
Bode
Polar

Shaft Centerline

Spectrum
Waterfall
Cascade
Data Table
Rod Position
Compressor Map
Displaced Volume
Crank Angle
Air Gap
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9.2.3 Set Reference Data

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

Click the Reference Data button on the Home Tab to open the reference data pane.

UENM e Gl 5 @ o -2 V| &6 3

Select Trend Data Orbit Time Bode Polar Shaft Spectrum Waterfall Cascade Air Crank Displaced Rod Compressor | Reference Add Compensate Overlay
Points Table Centerline Gap Angle Veolume Position Map Data Reference
Plots [F} Adjust

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.

Compensation 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 compensation. The reference  Unfiltered Orbit

synchronous waveform is subtracted from Unfiltered Timebase.

the data waveform before plotting. Spectrum, Cascade, Waterfall plots when
plotted in orders of running speed.

a Sets the gap at the starting position to the Shaft Centerline
selected reference gap.

GH
Overla 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:

Demonet]
@ @ o o 72072016 9:26:17.96 AM

127 RFM

The next picture shows the References Pane and various changes you can make from the
References Pane.
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Click on the reference data

References timestamp to navigate to that time.
B/1/2015 10:45:35.34 AM Y Hover over the reference sample to
L35 RPtd see the options. Highlighted options
F use the set reference tag.
SewRell VWeform Gap Overay 9
TZ5lowRollTest
6/29,/2016 11-11:16.69 AM
Demonetl Click the tag to open the reference
@ o 7r20/2016 3261796 AM data table showing the
121 P compensation vectors.
v o
My Reference Sample
Slow Roll
Timestamp MName Speed Gap Direct 1X 1X Phase 2X 2X Phase M MNX MNXPhase =
10/27/2015 4:37:06 PM|ERG 9X VEL Vo5 rem 0.02 in/s pk|0.00 in/s RMS[0® Yoo in/s RMS|0® h
10/27/2015 4:37:06 PM[BRG 2Y VEL 95 RPM 0.02 in/s pk|0.00 in/s RMS|0® 0.00 in/s RMS|0°
10/27/2015 4:37:06 PM[BERNG2 TURBINE VIERATICON X253 REM|[-9.98 V |0.62 mil pp [L24 mil pp  [339° 0.32 mil pp  |316°
10/27/2015 4:37:06 PM[ERNG2 TURBINE VIERATICN ¥|25 REM[-10.28 V |0.77 mil pp [L37 mil pp  [156° 0.28 mil pp  |168°
10/27/2015 4:37:06 PM|BRG 3X VEL 95 RP| 0.02 in/s pk]0.00 in/s RMS[0® 0,00 in/s RMS|0®
10/27/2015 4:37:06 PM|BRG 3Y VEL 95 RPM 0.02 in/s pk|0.00 in/s RMS|0® 0.00 in/s RMS|0°
10/27/2015 4:37:06 PM|BERG 4X VEL 95 RPM 0.02 in/s pk|0.00 in/s RMS|0® 0.00 in/s RMS|0°
10/27/2015 4:37:06 PM|BRG 4Y VEL 95 RPM 0.02 in/s pk|0.00 in/s RMS|0® 0.00 in/s RMS|0°
10/27/2015 4:37:06 PM[BERNG3 TURBINE VIERATION |95 REM]-10.18 V [0.23 mil pp]0.07 mil pp  [74° 0.32 mil pp  |282°
10/27/2015 4:37:06 PM[ERNG3 TURBINE VIERATICN ¥|25 REM|[-11.30 W |0.27 mil pp [0.11 mil pp  [196° 0.20 mil pp  [54°
10/27/2015 4:37:06 PM[ERNG4 TURBINE VIERATICON %25 REM|[-10.03 V |0.26 mil pp [0.20 mil pp  [196° 0.07 mil pp |354°
10/27/2015 4:37:06 PM[ERNG4 TURBINE VIERATICN ¥|25 REM|[-13.10V |0.31 mil pp [0.26 mil pp  [323° 0.21 mil pp  |106°
10/27/2015 4:37:06 PM[TSI DIFF EXP - A -11.80V 1275 mm
10/27/2015 4:37:06 PM(TSI DIFF EXP - B -11.78V |-0.02 mm
10/27/2015 4:37:06 PM|BERG 5X VEL 95 RPM 0.02 in/s pk|0.00 in/s RMS|0® 0.00 in/s RMS|0°
10/27/2015 4:37:06 PM|BRG 5Y VEL 95 REM 0.02 in/s pk|0.00 in/s RMS[0® 0,00 in/s RMS|0®
10/27/2015 4:37:06 PM|BERG 6X VEL G5 RPI 0.02 in/s pk]0.00 in/s RMS|0® 0.00 in/s RMS|0° -
NOTE!

You cannot change reference data when viewing live data.

NOTE!

MS-HD and CMS-SD store reference data at the rack level or root level. When using OSI PI-
AF, CMS-XC or CMS File you can store reference data at the asset level.
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9.2.3.1 Adding a Reference Tag
To add a new reference data set, set the dynamic cursor to the time of the desired reference data
then click the Add Reference button. The reference data pane will show the new sample.
1 i = T T - e - e — "
WAL @ G |l WS O -a €@ .-
Select Trend Data Orbit Time Bode Polar Shaft Spectrum Waterfall Cascade Air Crank Displaced Rod Compressor Referenc| Add Compensate Overlay
Points Table Centerline Gap Angle Volume Position Map Data Reference
Plots Adjgst
9.2.3.2 Naming a Reference Sample

You can change the reference data sample name in the reference data table.

- O
TESTCLH %
Slow Roll Click on the name and type in a new name
to change the reference sample name.
Timestamp Mame Speed Gap Erreer = T TTEse
12/30/2015 3:27:.01 PM| TIBX 63VE29[]2813051 RPM|-7.34 W (052 mil pp 043 mil pp|332° 0.18 mil pp|251°
12/30/2015 3:27:01 PM| TIBY 63VE29024 13051 REM]-8.88 WV (100 mil pp  10.72 mil pp|220° 0.38 mil pp|157°
12/30/2015 3:27:01 PM| TOBX 63VE2903E{3051 RPM(-10.99 V [0.70 mil pp  |0.32 mil pp|335° 0.44 mil pp|93°
12/30/2015 3:27:01 PM| TOBY 63VEZ903A[2051 REMY-6.76 WV [0.E5 mil pp  10.39 mil pp|242° 0.57 mil pp|334°
12/30/2015 3:27:01 PM| TAXL 63VE2901A -8.25 VW [9.53 mil
12/30/2015 3:27:01 PM| TAXL 63VE2901E -8.25 VW [9.52 il
12/30/2015 3:27:01 PM| TIBD &3TEETEE 83.37°F
1243072015 3:27:.01 PM| Temperature 1 0.00 °C pp
9.2.3.3 Delete a Reference Sample
Delete reference data from the reference data pane.
References X

SR

o
$0

Slow Roll

671/

CoastDown Gap Reference
(2015 10:48:38.84 AM

Waveform Gap Owerlay

TZSlowRollTest

6/25/2016 11-11:16.65 AM

Demonetl
/2072016 F3:26:1796 AM
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Hovering the cursor over the
reference data sample causes an “X”
to appear after the sample. Click the
“X” at the end of the line to delete a
reference sample.
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9.2.3.4 Manually Entering a Compensation Vector

Manually enter a compensation vector from the reference data table.

Timestamp MName Speed Gap Direct 1X 1X Phase 2X 2X Phase N X MNX Phase
|S,-‘4.-"2015 3:52:46 PM| TIBX 63VE20028 1121 RPM|-7.53 v [0.17 il pp [0.20 mil pp|23° 0.05 mil pp|305° 0.5 X]0.00 mil ppl0* A
|Bf4.-"2015 3:52:46 PM| TIBY 63VE2902A 1121 RPM]-9.13 W 10.19 mil pp |0.34 mil pp|303° 0.07 mil pp|281° 0.5 X]0.00 mil pp|0®
|8,I‘4.-"2015 35246 PM| TOBX 63VE2903E|121 RPM|-10.35 V [0.25 mil pp |0.29 mil pp|330° 0.20 mil pp|56° 0.5 X]0.03 mil pp|0*
8/4/2015 3:52:46 PM| TOBY 63VE2903A)121 RPM|-8.99 WV  |0.27 mil pp |0.36 mil pp 10d 0.19 mil pp|286° 0.5 X|0.02 mil pp(0®

~.

To manually adjust a reference sample,
Click on a vector cell and type in a new
value. Press enter.

Timestamp MName Speed Gap Direct 1X 1X Phase 2X 2X Phase N X NX Phase
|Bf4.-"2015 3:52:46 PM| TIBX 63VE29026 1121 RPM|-7.53 v [0.17 mil pp |0.30 mil pp[23° 0.05 mil pp|305° 0.5 ¥0.00 mil pp[0® A
|B,-"4.-"2015 3:52:46 PM| TIBY 63VE2902A 1121 RPM|-9.13 WV |0.19 mil pp |0.34 mil pp|303° 0.07 mil pp|281° 0.5 X0.00 mil pp[0®
|S,-"4.-"2015 3:52:46 PM| TOBX 63VE2903E|121 RPM|-10.35 V |0.25 mil pp |0.29 mil pp|230° 0.20 mil pp|56° 0.5 X]0.03 mil pp[0®
|B,-"4.-"2015 3:52:46 PM| TOBY 63VE2903A)121 RPM|-8.89 W 10.27 mil pp |0.36 mil pp 9 mil pp|286° 0.5 X0.02 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.

Reference Data Table ||

Demonetl

Timestamp Name Speed Gap Direct 1x 1X Phase 2X 2X Phase N WX NX Phase
5/2015 12:13:23 a.m | TIBX 63VE29028 1253 RPM |-7.98 V041 mil pp_ |0.52 mil pp 207 0.06 mil pp 2727 0.5 X|0.01 mil pp|0* A
2870 11:00:21 a.m.|TIBY 63VE20024 12100 REM)-10.45 V [7.90 mil pp 202,00 mil pp :,i 110° 021 mil pp  |25%° 0.5 X]0.02 mil pp|0*

T~

T~

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.
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9.2.3.5 Locking 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.

=8z
“
Y J |[N~OTOGA
XN 7 IS T
# A Q) Bubs QA& ACOC
=lolx)
18K A5 3|@
Auchive Fie Server Collective | Total Events | Stabus Sze End Time Lifetime Last Modfied Time a
0P \DEMONET_P1_201311-15_0745 20 DEMONET_FI ] 6 VIVARTSNAM  Curer e WOLSITIE . 17202013 113507 AN Never
1_2013-11-19_ 045401 arc  DEMONET_PI 3508412 HasDaa 256 1/19201345512AM 1119201375030 AM 0 0255120 TW1S2013 848 19AM  Never
120131119 0013273 DEMONET_PI Has Data 256 192013 12144AM  11/19/2013456512AM 40440380 11/19201360742AM  Never
2031117 07-34-34ac  DEMONET_PI 3173971 HasData 256 MAT20137HRAM - N0 12434 AM 1 16.40:020 11/19/2013 1246:32AM  Never
20131114 185310 DEMONET_PI 36134511 HasDaa 256 MAC201365384PM 1117201373432 AM 2 1240380 MAT2013 81250 AM  Never
20131113 165553 DEMOKET Pl DT HaDaa 256 1VIL0RLSEIPK IUZ0IEHSEPM  WOISTRO  /MZDIITSESIPM  Never
2013113123526 DEMONET_PI 34329379 HasDma 256 WIV201312606 P 111372013 45631 PM 0d 04:20:250 W1W201354251PM  Never
1_2013-11-13_084512ac  DEMONET_PI 34960566  Has Data 256 /13201384546 AM  11/13/2013 123606 PM 0d 03:50:200 11/13/2013 14200PM  Never
D [_PIL201311-12_17-1306.arc  DEMONET _PI 33851689  HaeDaa 256 MAZ201351940PM  11/13/2013 84546 AM  Dd 15.26:06.0 MWAZDIIDWI0AN  Never J
0 LTI 183250 DEMONET I M6 HuDas 256 IVI0ITRAPH 11ZZNISISMPM G210 I/IZ2IISSTHAM Never
0'\PParc\DEMONET_PI_2013-11-11_0756-35ac  DEMONET_P| RETIAI HasDma 256 WI2013TSTOTAM - 11172013 73229PM  0d 1135220 TWNA201ITSE20PM  Never
0P\ DEMONET_PI_2013:41.10_124027 3 DEMONET_PI VAT Hubwa 2 1VIDANIZACAPM T/IZ0DTSOTAM 04IEEH0  ILI0II0CEAN  Never
D\PParc\DEMONET_PI_2013-11-10_074007.rc  DEMONET_PI 35632433 HasData 256 N0 74030AM 111072013 1240:43PM  0d 05:00.120 W/I0/2013 11658 PN Never
D\PRarc\DEMONET _P1_2013-11-09_15-33-21arc  DEMONET_PI 025718 HasDaa 256 /A2013 73926 PM 001374030 AM  0d 1201040 02013 84601 AM  Never
0P arc\DEMONET PI_2013:1105_ 085342 DEMONET FI BEEWS  HaDma 26 ISHODISITAN  WADNIVHPU  WI0EB0  UIDIEANPH  Never
0P \DEMONET_PI_Z0131109_0148 10 DEWONET_PI BOUNT  Halws 26 VS0 AEDAN  IADDESITA  WOOSTO  ISAILEUAM  Never
D-\Pl\arc\DEMON 1_2013-1108_184743.arc_ DEMONET_PI 35397842 256 11/8/2013 6:47:52 PM. 11/9/2013 14820AM __ 0d 07.00.280 11/3/2013 304:53 AM ___ Never
D\P\arc\DEMONET_P1_2013-11-08_14:20-17 s e 2% TA201322030PM 162013 7212PM 40522020  11/6/201382647PM  Never
DA\Pl\ar\DEMONET_PI_201311-04 0818 42arc Regster Archive 2 MWANNEISHAN  TULD02200PH  OS0060 1WADIIITEIPM  Never
D*PacDEMONET. a3 104 B a2t [ 2 R B/ WARNEMZM  TADUSISSIAN  WINSE0 AN 0IEMAN  Never
D\PParc\DEMONET_PI_2013-1103_23-13-35.arc 56 NANITIZKEPM 1120136 1429AM 04 0700560 WA201372109AM  Never
0P \DEMONET PI_2013:41-03 2016 s |/ Dolay iwegisterad rche Z6 NAADBERZAM MANDIIRRPM MERS5I00  1L/AZI BB Never
D/\Parc\DEMONET _PI_2013-1103_17-22-53.arc [r— =6 N/A20035.2259 PN A3 81823PM 0 0255240 WV201385056PM  Never
/6 WANZZAA ADDSZSIPM  WESE0  LAISSETPM  Never
Make Read-ony 56 1W1/20136:24:15 PN /2013 23241 PM 14 2008260 W13 I0740PM  Never
‘ake shftable 56 03172013 123250PM 117172013 62415 PM 14 05:51:250 WAZ01373810PM  Never
B/ 102ATILBEPU  0N20IZZIOPM WIERS0  1LILNI LTI Hever
6 1072872013 125659 AM  10/29/2013 85556 PM 14 1958570 107292013 92822PM  Never
 WSANTIRNPU 0N ZESAN HIEMBO  (VBDIZIIN  Never
56 V201ITH4TAM  102520137.1233PM 2 1617520 107252013 £1243PM  Never
36 0IGTBHZIPM 0Z0I2A1AN WOSS2IN0  (VZVZ0NIIZTMAN  Mever
6 1071772013 115821 P 1015/201350211PM 14 21:0250.0 10/15/2013 10:08:43PM Never
6 016312064 W0 INSSZIPH WART0 (0IRZ3 12212AM Never
5% IV2013 44811 AM 101672013 120684 AM 2d 1918330 107162013 101:19AM  Never
CAMI010.2010160 DEMONET I Z6  IOABETEPM WIM0ICE1 AN AOBHZI0  VIDANISTBAM  Never
| e s P e et s bt el e _I'I
 Session Record
[ CEMCNET.Pr\kémeistator [pacmin I ]
[cemoreT_prypdmristater padnin I ]
+ g 19 v~ m1x 2 See: 679,38 [0S —F— ®
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9.2.4 Turning on Compensation

From the Home Tab, click the Compensate button to turn on compensation.

Setpoint CMS | DEMONET_PI\ DemoNet DB @ ESETPOINT

View Plot @ Tell me what you want to do

I 5 B H g

CmELELe O | & K 7 [

Trend Data Orbit Time Bode Polar  Shaft  Spectrum Waterfall Cascade Reference Add Compensate Overlay
Table Centerline Data  Reference

Plots. El Adjust

k.m.‘zm”. 2975 PM o ol Rferrce »

B— \ :

Compry vt ’\ o
‘ ; u "1 The Compensation source shows NA N NN R

s4l highlighted in the header. If the / \ ,
=4l plot cannot be compensated, there / H
/
\

--) will be no compensation source
shown. I

il The Direct value shows the
compensated value.

. AW
VNV VYV VTV VYV VYV Y

10/26/2017 5:02:17 PM 19m 45 Page Tof 1 & -3 (@ 10/26/20175:11:43.56 PM (D) -+ B P £ 0260201752122 M
. NOTE!
I If you have not yet selected a reference tag, the plot will show an error message.

9.2.5 Showing and Hiding Overlays

Refer to Section 10.2.8 for information on using overlays.

‘ Click the Overlay Button on the Home Tab to
turn overlays on or off. Overlays follow the
Overlay plot settings set on the Plot tab for filtering,

revolutions, etc.
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9.3 The View Tab

The view tab contains configuration for how CMS will show your plots.

O Historical ﬁ_ Q ® Q Q @lw : A\ Danger . = One Plot ' 4  AutoEach - O Q’ * oﬁ | Show Title Asset Path
Playback 1d b Alert == Two Plot: Title Company: Bruel & Kjeer Vibro || Horizontal
0 ayback e o T Zoom Zoom & t © State  Select O " Change Auto Reset Auto  Data  Clear Clear

Events
To In ow @1 Ml svsiem Based  Page BEFourPlots  Scales Scale Scale  Annotations Pins Locks || Notes O] = e
Time Zoom Alarm and Events Pages Data Plot Header

From the View Tab you can:

e Use the Timeline and Zoom Panes used to set the time range.

e Show or hide data annotations

e Manually enter a time

e Zoom the time range in or out

e Set the selected time range size

e Show and filter events

e Open the Pages Pane

e Change the number of plots shown on a page

e Clear Pinned Plots

e Manually scale plots

e Automatically scale plots

e Show or Hide the Trend Legend

Go to Plot Tab
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9.3.1 Show or Hide the Timeline and Zoom Panes

The Timeline Pane and Zoom Pane buttons control visibility of the Timeline Pane and Zoom Pane.
Clicking on the button toggles the panes on or off. When the buttons are highlighted, the panes are

O Historical ﬁ Q @ Q ®1w = M Danger . = One Plot “, ‘1 Auto Each ~ o ‘:,- * °a Show Title [_] Asset Path
Playback 1d [ 4 aen == Two Plot: Title Company: Britel & Kjzr Vibro | | Horizontal
© Playbac Timeline Zoom J| Go Zoom Zoom ® Even e State  Select _ WO HOtS | Change  Auto ResetAuto.  Dama  Clear Clear Ll
Live To In ouw @Th Bl System pased  Page 58 FourPlots  Scales Scale Scale  Annotations Pins Locks Notes Time Range
e Zoom Alarm and Events Pages Data Plot Header

CMS uses two key time parameters for plotting data:

Selected Time Range: Selects a set of data over time. The Selected Time Range sets the data
shown in Bode, Trend, Polar, Shaft Centerline, Waterfall, and Cascade plots.

Dynamic Cursor: A specific point in time. CMS uses the cursor time when selecting the dynamic
sample to plot for Orbit, Timebase, and Spectrum plots. Navigating to a time from the Events Pane or
Reference Data Pane sets the Dynamic Cursor to the event or reference time.

9.3.1.1 Timeline Pane

The Timeline Pane provides a way to scroll through the data and select regions for analysis. The
Timeline Pane shows trend data for the first several selected points. You can use the Timeline Pane
to select the time range of data you want to analysis.

Begin Time Selected Time Range End Time

10/27/2017 11:33:11 AM 12h 26m Pagelof | & =3 (0 10/27/2017 9:47:38.89 PM ) -+ B> £ 10/27/201711:59:49 PM

NS N

Begin Time Readout  Duration Dynamic Cursor Global Cursor On/Off

The timeline shows two data points. To see which points show in the timeline, hover over the timeline
trace:

Demenet 1) Turbiae Vik| TIBI TIBY G3IVE2G024 Direct
10/27/2017 113311 AM 12h 26m  Page 1of1 & @ 10/27/2017 9:4?:33.Mmmmr Turbine Vibs! I8\ TIEX 63VE2 0028 Direc
e ——— —
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To select the active trace to plot, right click on the timeline.

Demonet]’ Turbine Wik TIB\TIBY 63IVEIS02A
gonet 1| Temperature |\ TOB Temp\ TOBD 63TEATED
net]l’ Turbine Vib\ TOB\ TOBX 63VE2903E
onet]’ Turbine Vib\ TOB TOBY 6IVE2903A

1

By £ 1212019 1:59:33.80 aM

9.3.1.2 Zoom Pane

The Zoom Pane is a trend plot that remains visible on any plot page. Use the Zoom Pane to further
define your analysis time range.

Company: Bk vibro  Unit: Demenst
QOJTM 2:06 PM 208 PM 200PM 32PM ;. TIBX 63VE2902B 122 RPM
|

8 mik PM H
; . @ Bandpass Disp 1 0.045 mil pp.
7l @ Direct 0176 mil pp
. TIBYE3VE2S02A 122 RPM

. © Bandpass Disp 1 0.037 mil pp

® Direct 0165 mil pp

& mil [ TPHS 6350518
= . @ spead 121.672 RPM

3 mil ] H

2 mil / H

1 mil .

Omil 1216 RPM

& mil

You can show/hide traces and rubber band zoom the selected time region in the Zoom Pane in the
same manner as on the Trend plot.
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9.3.2 Manually Enter a Time Range

You can quickly navigate to a time range by manually setting the date and time. CMS will set the
dynamic cursor time to the set time and center the selected time range on the set time.

O Historical | (+) Q@lw = A Danger . = One Plot 4 AutoEach - O f [] Show Title [ ] Asset Path
wa 4 a ompany: Bruel & Kjzr Vibro ;
CPrayback o oo, Zoom © | puones DA (L gy " Two Plots Change Auto Reser aurto IR Ciear Clear | i< (Company: Britel & Kimr Vibrol[ ] Horizontal
Live n oOut ®1h M svstem  Based  Page 58 FourPlots  Scales Scale Scale | Annatations Pins Locks L Notes [¥| Time Range
Time Zoom Alarm and Events Pages Data Plot Header
Manual 5et Cursor
Cursor Date | 1/23/2019 “
Cursor Time | 10 V37 11
ﬁ Set the date on the calendar
and the cursor time. Then click
OK to move to the set time.
Ok Cancel

Manual 5et Cursor

Cursor Date | 1/23/2019

L January 2019 [ 2

Cursor Time
Mo Tu We Th Fr Sa Su
31 1 2 3 4 5 6

8 9 10 11 12 13
14 15 E i7 18 19 20
21 22| 24 25 26 27

28 28 vy 1 2 32
4 5 6 T & 9 10

Ok
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9.3.3 Zoom the Selected Time Range In or Out

Clicking the Zoom In button reduces the selected time range in half. The Zoom Out button doubles
the selected time range.

g:ismbrit::l ﬁ Q G Q Q 8 :: E :zrnger . = One Plot . "4- Auto Each ~ 0 p.' * oﬁ [] Show Title [ ] Asset Path
laybach ert

== Two Plots Title Company: Briiel & Kjar Vibro [ | Horizontal

Timeline Zoom  Gol| Zoom Zoom| Events State  Select Change Auto Reset Auto Data  Clear Clear )
Live Tof I owf@1h Bl svstem Based  Page HEFourPlots  Scales Scale Scale  Annotations Pins Locks || Notes Time Range
Time Zoom Alarm and Events Pages Data Plot Header

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 RPM Company: BK vibro
2:40 PM 2:50 PM 10PM 2:20PM 3:30PM TIBX 63VE29028 1888 RPM

& mil i 1.084 mil pp

) TIBY 62VE23024 1888 RPM
5 mil @ Direct 2.307 mil pp.

TPHS 635E0518

i ® Spced 1835243 RPM Danger
3 mil
2 mil
1 mil

121.0 RPM

10/28/2015 2:35:59PM 1hOm Page 1 of 4 &= =3 (D 10/28/2015 2:57:45.26 PM () -4 B b & 10/28/20153:35:59 PM

Clicking the Zoom In button reduces the duration to 30 minutes. The time range end remains the

121.2 RPM Company: BK Vibro
0.19 mil 310 PM T aasem 3:20 PM 325 PM 3:30 M 3:35 1 TIEX G2VEZS02E 121 RPM
@ Direcc  0.18Emilpn
TIBY E3VE2202A 121 RPM
©.785 mil @ Direct 0.191 mil pp.
TPHS 63SE0S18
Speed 121167 RPM D
o mil ® Spee anger
0175 mil
017 mil

I I i R B S I el |
| SO | J — |

10/28/2015 3:05:59 PM 30m 0s  Page 1 of4 €= =3 (® 10/28/20153:10:56.21 PM € -+ B P % 10/28/20153:35:59 M

Clicking the Zoom Out button from the original 1 hour selected time range increases the selected time
range to 2 hours.

3920.9 RPM Company: BK Vibro
145 P 2:00 FM 215pM 250 P 2245 7 EREE 250 PM TIBX 63VEZ9028 386 RPM
[Gail i @ Diec  0.501 mil pp
TIBY 63VEZS02A 3869 RPM
5 mil @ Diret  0.924mil pp
TPHS 63SE0S18
il ® speed 3869.961 RPM Danger
2 mil
2 mil

10/28/2015 1:35:59 PM 2h Om  Page | of 4 €= =3 (D 10/28/2015 2:42:02.50 PM B> £ 10/28/2015 2:35:59 PM
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9.3.4 Set the Time Range Size

[ ] Asset Path

buttons set the selected time range duration in the timeline.
4 AutcEach - Show Title
‘ O ‘f- * 0@ Title Company: Britel & Kjzr Vibro || Horizontal

The time range size
O Historical = (01 = A Danger = One Plot
o S Timeline % @ g g m rd Evglts G State  Select I olns Change Auto Reset Auto Data Clear Clear
Live To In Ouf@'h System Based Page @& FourPlots  Scales  Scale Scale  Annotations Pins Locks | Notes [+ Time Range
Time Zoom Alarm and Events Pages Data Plot Header
The end time remains constant. The begin time moves in time to set the duration.
Duration Timeline Length
1w 1 week 13 weeks
1d 1 day 14 days
1h 1 hour 8 hours
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9.3.5 Show or Hide Data Annotations

O Historical - Q ® Q ®1w = Q Danger . = One Plot "4 Auto Each ~ o p' ["] Show Title [ Asset Path
Playback 1d & 4 plen == Two Plot Title Horizontal
o VP Timeline Zoom  Go Zoom 2oom @ Event: “ State  Select _~ ° " Change Auto Reset Au Data  fClear Clear =
# Live To In ow @H Il System Based  Page B8 FourPlots  Scales Scale Scale | Annotations | Pins Locks [ | Notes Time Range
Time Zoom Alarm and Events Pages Data Plot Header

7

Show Data Annotations displays the
alarm markers, state markers on the
Trend Plot and Zoom Pane.

9.3.6 Show or Hide Waveform Tick Marks

B 7ZNe

File

Setpoint CMS \ DEMONET_PI\ DemoNet DB

Home View [ ® <!l me what you want to do

Y Filter
Filter NX 1X - [/ Asynchronous Timebase
Revolutions 16

Orbit/Timebase

Asynchronous Timebase (s) 2 [ Direct [] 1X [] 1X Phase [] Temperature [ Bandpass Direct [ nx
Speed [] 2X [] 2X Phase [_] Position [ Pressure %
[ other [[] nX [] nX Phase [ | Gap Waveform [/] 2X

Trend

Full Spectrum Spectral Lines | 800
"] Orders Of Running Speed Displayed Waveforms 256 - Default 3D View SE

[ Integrate Window Type Hanning

Bode /Polar Spectrum

39212 RPM 6.4 %

255 PM 256 M 257 M 200 M 201 M 2:02PM

| 3D Cursor Track Orders -

€ SSETPOINT

Number of Revolutions 1
- [] Adiabatic Curve

Recip
Company: BK Vibro
10/28/2015 2:57:54 56 M
TIEX 63VE290:

The tick marks show when
SETPOINT stored a waveform
sample.

mil -

il i w
| 1oz oo o P, i O g Wb v H\‘T

10/28/2015 02:54:08 M

255PM 256 M 257 M

Selecting “Waveform” from the
o Trend controls on the Plot Tab will
- show the waveform tick marks on

the Trend and Zoom Panes.

Company: BKVibro

rm 2.202%
6458 mil pp Alert
eform 0.344%

1762.407 RPM Dangsr

10/28/2015 2:54:08 PM 8m 145 Page 1 of 5 ¢= =3 (© 10/28/2015 2:57:54.56 PM £D) -4+

B P % 10/28/2015 3:02:23 PM

The height of the tick mark above the axis shows how interesting SETPOINT found the data. You
can change the axis scale from the % setting in the Units Pane. Setting a larger percentage pushes
the tick marks down toward the axis.
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9.3.7 Show and Filter Events (The Events Pane)

Click the Events button on the View Tab to open the Events Pane.

g::::::l _ﬂ_ Q GQ Q E ?ir::er = One Plot .'4 Auto Each - O O.' * oﬂ || Show Title || Asset Path

== Two Plots Title ["] Horizontal

Timeline Zoom GCo Zoom Zonm Events [State  Select e Change Auto Reset Auto Data Clear Clear )
Live To In oum @I Bl svstem [paced Page = FourPlots  Scales Scale Scale | Annotations Pins Locks | Motes Time Range
Time Zoom Alarm and Everfls Pages Data Plot Header

The Events Pane shows alarm, state and system events that occurred in the Timeline Pane whether
in the selected time range or not. You can navigate directly to points and time ranges corresponding
to the events directly from these lists. CMS defaults to showing the alarm list on the right as shown:

= M Setpoint CMS - | boost_demo_cms EI'EEETF’DINT
O Historical @®'w = A Danger ® One Plot 4 | Autofach - [ Show Title [ Asset Path
om"’“k I“lL g @g 3®‘d E R Alere g{e Selece IMMMMAR | C.onge !m Res?Aum D' t om e [} Horizonal
To i ow @Th M St ad  Fage 22 Fourflos  Seaes Seae e Dmion] e Lo | I Noiex [ Time Range
Bearing TOBY 63VE2303A - TOBX 63VE29038 Events x
. o Alert
e inz 0o e
{ Q Danger
I s rasasen o
™ From the View Tab, clicking the Events o M T -
button opens the Events Pane. \ \ \ \
; . . . 0 R
. . . . \ @ New State
Close the event list by clicking the X in -
05 . Aler
the upper right corner of the Events 0 o o
Pane. A
/ TOBX 62290361 Direct
Eo - 25 3s Alert
- ) s
1 ® Coast Down
. J ) / / /ﬂ\ /“\ n\ / e e
Raning
. o
Danger
! z 2] I
-1 @ Start Up

6/1/20157:47:11.03PM 1m 215 Page 1 of I ¢= =3 (© 6/1/20157:49:08.73 FM () " B > % 6/1/2015 7:48:32.59 PM

NOTE!

I The Events list is filtered to show events for the selected points. The list will also include top
level system events.

You can filter the event list to only show Danger, Alert, or System events by clicking the buttons
shown. All events are shown is no buttons are active. When an event type is active, the type is
highlighted:

== [\ Danger
&= L Alert

Events
System
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9.3.8 Opening the Pages Pane

Open the Pages Pane for selecting the plots shown by clicking the Select Page button on the View

Tab.
QO Historical ®1w = A\ Danger " One Plot 4 AutoFach - Show Title [_] Asset Path
O Flayba(k —ﬁ— Q ® Q Q@ 1d i Alert . = Two Plots ¥ O ‘f' * oﬂ Title Company: Briiel & Kjeer Vibro [ | Horizontal

Timeline Zoom Go Zoom Zoom nts State J Select Change Auto Reset Auto Data Clear Clear
To I ow @1h Bl svstem  Based | Page R FourPlos  Scales  Scale Scale  Annotations Pins Locks || Notes [¥| Time Range
Time Zoom Alarm and Events Fages Data Plot Header
Pages X

4" TOBX 63VE2903B TOBY 63VE290...

% TIBX 63VE2902B TIBY 63VE29024
1

highlighted.

TaXL e3VE2901A\Asynchronous

TAXL 63VE2901 A\Synchronous
2

E TAXL 63VE2001 B\Asynchronous

@ TAXL 63VE2901B\Synchronous
3

@ TPHS 635E0518\Async Waveform

lI-JI Bearing TIBY 63VE2902A - TIBX 6...
4

9.3.9 Change the Number of Plots Shown on a Page

Click the buttons to select one, two, or four plots per page.

Q Historical _ﬁ_ Q ® Q ®©lw = A Danger . = One Plot 4 AutoEach -
Playback 1d i, Alert == Two Plot:
Orimyback omi oo G Zoom Zoom & \renti . State  Selecf "~ " "=} Change Auto
Live To In omw @TH Ml svstem Based  Page| 38 Four Plots)  Scales  Scale
Time Zoom Alarm and Events Pages

© Briiel & Kjaer Vibro e S1176125.002 / V03 e
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$ The Pages Pane groups the plots by the selected
™= number of plots per page. The current page is

o p.- * oﬂ Show Title [ ] Asset Path

Title Company: Briiel & Kjeer Vibro | | Horizontal
Reset Auto Data Clear Clear

Scale  Annotations Pins Locks L | Motes Time Range
Data Plot Header
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9.3.10 Clear Pins

The clear pins button un-pins any plots currently pinned. If the pinned plot types have been

deselected, the plots will disappear.

O Historical _ﬁ: Q ® Q ©!w =  Danger . = One Plot
Playback 1d = b Alert == Two Plot:
o .ay = Timeline Zoom Go Zoom Zoom o Events = State  Select - we Hlots Change Auto
Live To In Ouw @1h Wl system Based  Page 22 FourPlots  Scales  Scale
Time Zoom Alarm and Events Pages

9.3.11 Change Scales (Manual Scale)

4 | AuwEach -

Show Title

o &~

Reset Auto Data Clear JClear
Scale  Annotation ocks || Notes
Data Flot Header

From the View Tab, click the Change Scales button to open the Scales Pane. Use the Scales Pane

to manually scale plots to the set value.

O Historical _ﬁj Q ® Q Qliw = [\ Danger . = One Plot
Playback 1d | & 4 aer == Two Plot:
Orimyback | mi oom  Co Zoom Zoom & vents . State  Select "0 ' | Change Auto
Live To In Om @1Hh Ml svstem pased  Page 8 FourPlots | Scales | Scale
Time Zoom Alarm and Events Pages

v | Orbit Timebase
~ | Bode

Acceleration m/s? ]
Displacement  [mil ] 5
Speed RPM ] 10000
Velocity in/s 0 1

v | Polar

+ | Shaft Centerline
~ | Spectrum

v | Waterfall

v | Cascade

~ | Air Gap

~ | Crank Angle

v | Displaced Volume
v | Rod Position

~ | Compressor Map

Page 106 of 234 [}

' 4 AutoEach - O pp- * oﬁ [+ Show Title

[] Asset Path

Title Company: Briel & Kjaer Vibro || Horizontal

Time Range

[ ] Asset Path

Title Company: Britel & Kjar Vibro [ | Horizontal

Reset Auto Data Clear Clear
Scale Annotations  Pins Locks || Notes
Data Flot Header

Set the full scale range for each
unit. 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.
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9.3.12

9.3.13

O Historical
o Playback
Live
Ti

© Briiel & Kjaer Vibro e S1176125.002/ V03 e

Auto Scaling

You can scale plots automatically according to the data using the Auto Scale button on the View Tab.

Auto Scale selects the best full scale to optimize the data presentation for the plots. It can either
scale each plot independently (Auto Each) or all plots of the same type together (Auto All).

When scaling in Auto All mode the scale will automatically adjust to the size of the largest values
viewed in the plot. As data grows smaller the scale will stay at the largest values seen.

4 AucAll -

Auto
Scale

........................

Auto Each

O

Reszet Auto
Scale

To reset the scale in Auto All mode use the Reset Auto Scale button on the View Tab.

Toggle the Auto Scale button off to return the plots to the configured scale.

Show or Hide the Plot Header Information

The Plot header controls allow you to show or hide plot header information. Plot header information
is useful for annotating plots in reports, but you may want to hide the information to maximize the plot
area when analysing the data.

= 4\ Danger = One Plot Show Title

= b Alert

Events

" '. Auto Each ~
Change Auto
28 FourPlots  Scales  Scale
Pages

State  Select
. System  Based Page
Alarm and Events

O # A0

Reset Auto Data Clear Clear
Scale Annctations  Pins Locks
Data

Q OQAQ3:

Timeline Zoom Co Zoom Zoom
To In Qut @ Th
Zoom

== Two Plots

] Notes
me

Flot Header
—

|| Asset Path

Title Company: Brael & Kjzr Vibre | | Horizontal

Time Range
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Checking Asset Path checkbox shows the full asset path in the header.

Show Title shows the set Title.

—

3019RrRPM 11 ."2;’201%42,41 AM

Demonet1' Turbine Vib\ TIZ\TIEBY 63VEZ302A 45° L
@ 1X1.402 2154 @ 1X1.4023 £ 154° @ Direct 1.298 é—

Checking Horizontal displays the
channels in a horizontal format. When
not checked the information is displayed

% Company: BK Vibro

o ! ! ! ! ! ) ! ! 1000 ! 3000
o to the right of the plot. Y
90"
1807
270"
o \
a0
-\""‘__
9
&
: \
2 6
o Y
©o I/ AN
. 4 “og
; = —
e e
: —
o T T T T T T T
o 1000 2000 2000
11/02/2017 10:56:48 AM RPM

11/02/2017 11:56:48 AM

Checking Time Range displays the plot
time range.

_—

121 RPM 12/5/2017 2:37:01.06 PM
Demonet]\Turbine Vib\TIB\Bearing TIBY 63VE2902A - TIBX 63VE2902B

@ Direct

TIBY 63VE2902A
TIBX 63VE29028

This is a note. <——

0.2

0.1

mil

0.1+

-0.2+

set individually

Checking Notes checkbox displays the
set note in the plot settings. Notes are

for each plot.
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9.4 The Plot Tab

The Plot Tab includes commonly used controls for analyzing plots.

Y Filter Asynchronous Timebase (s) 2| [ Direct [ | 1X[ ] 1X Phase[ | Temperature [ | Bandpass [v] Direct [ | nX Full Spectrum Spectral Lines 800 - 3D Curser Track Orders + [ | Bearings Number of Revolutions 1
Filter NX 1% - [v] Asynchronous Timebase Speed | | 2X| | 2X Phase | | Position | Pressure 1X || Time | Orders Of Running Speed Displayed Waveforms 256 - Default 3D View SE - || Adiabatic Curve
Revelutions 16 [] Other [ | nX[ ] nX Phase[ | Gap Waveform [ ] 2X [ Integrate Window Type Hanning =[] 3D Plot Walls

Orbit/Timebase Trend 5 Bode/Polar Spectrum Recip

The Plot Tab is broken into sections for:

e Orbit/Timebase plot control,

e Trend plot control,

e Bode/Polar plot control,

e Spectrum plot control, and

e Reciprocating Compressor plot controls.

Cascade and Waterfall plots are controlled using the Spectrum settings.
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9.4.1 Orbit/Timebase Controls

The Orbit/Timebase Controls apply to the Orbit, Timebase, and Orbit/Timebase plots.

T Filter Aszynchronous Timebase (s) | 1
Filter NX 11X - Asynchronous Timebase
Revolutions 16

Orbit/ Timebase

9.4.1.1 Turn on Filtering

Filtering applies to the Orbit, Timebase, and Orbit/Timebase plots.

You can filter the plots to show only the 1X, 2X, or nX vector components.

To filter an Orbit or Timebase to a
specific component:

Y Filter Asynchronous Timebase (s5) 1
1. Open the Plot Tab.

Filter NX 1X - Asynchronous Timebase
2. Click the Filter button. i

Revolutions 16

3. Select the vector Orbit/Timebase

harmonic to filter to.

NOTE!

To show filtered data, the UMM must be configured to measure the 1X, 2X, or nX vector.

NOTE!

I If the vectors are integrated, the filtered waveform will also be integrated.

After you have set the filter harmonic, you can use the quick access filter button to toggle filtering on
and off.

9.4.1.2 Adjusting the Number of Revolutions

You can change the number of shaft revolutions shown on the Orbit or Timebase plots from the
default value of 8 revolutions. For example, changing Orbit Revolutions to 16 results in the Orbit with
16 revolutions plotted.
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¥ Filter Asynchronous Timebase (s) | 1
Filter NX 1X - Asynchronous Timebase

Revolutions 16

Orbit/ Timebase

The maximum number of revolutions shown is limited by the dataset. Boost mode data supports
much higher numbers of revolutions. The following figure shows two Orbit/Timebase plots. The plot
on the right was collected in boost mode and shows the full 60 revolutions. The plot on the left was

collected in standard mode and is limited to the 16 revolutions shown.

B 7T N e Setpoint CMS | DEMONET_PI\ DemoNet DB B
@ SSETPOINT

File Home View @ Tell me what you want to do
Y Filter Asynchronous Timebase (s) 2 Direct | | 1X[ | 1X Phase [ | Temperature | | Bandpass Direct || nX Full Spectrum Spectral Lines 800 - 3D
Filter NX 1X - [v] Asynchronous Timebase Speed [ | 2X [ | 2X Phase [ | Position "] Pressure X ["] Orders Of Running Speed Displayed Waveforms 500 - Def: R
Revolutions 60 [ | Other [ | nX [ | nX Phase| | Gap Waveform | | 2X [ | Integrate Window Type Hanning -

Orbit/Timebase Trend a Bode/Polar Spectrum
10/8/2015 8:34:52.68 AM 10/8/2015 5:34:54.89 AM °
Demonet] | Turbine Vib\ TOB! Bearing TOEY 63VEZ503A - TOBX 63VEZ9038 Demonet] ' Turbine Vibi TIE\Bearing TIEY 63VE2502A - TIEX 63VE29028 0.9942 5
® Direct @ Direct ¥ -0.656 mil

TORY 63VEZ503A 450 (10.14 mil pp) TIBY GIVEZZ02A e (4.02 mil pp) X 0.073 mil
TOBX 63VE29038 45°R (4.60 mil pg) TIBX 53VE25028 asR (2.52 mil pp)

Company: BK Vibro Company: BK Vibra

mil
IS ] M
h | L
o
-
=
fa
=
ad
mil

e A

-8 T T
0s 02s

T T F T T T
045 0s 05s 15 155 2s

10/8/2015 8:32:46 AM 4m 175 Page 1 of 1 4 =3 (© 10/8/2015 &:34:54.91 AM ) -4 WP % 10/8/2015 83703 AM

The following table shows the number of revolutions collected when not in boost mode for the
configured sample rate. 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
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9.4.1.3 View the Asynchronous Timebase

By default, the timebase plot will show the synchronously sampled waveform. You can also plot the
asynchronously sampled waveform. To view the asynchronous timebase:

1. Select the timebase plot on the Home tab. Turn Orbit off.

2. Onthe Plot Tab, click the Asynchronous Timebase checkbox:

T Filter Asynchronous Timebase (s) | 1
Filter NX  1X *I_ Asynchronous TITIEbElSEI

Revolutions | 16

Crbit/ Timebase

The asynchronous waveform will not have phase trigger marks and cannot be filtered or
compensated. The synchronous waveform always shows the number of configured shaft revolutions.

The asynchronous waveform will show fewer revolutions at low speed and more at higher speeds as
shown by the following figures:

At low speed. The header indicates the
waveform type

121 Rem 12/5/2017 2:12:27.10 M 121 RPM 12/5/2017 2:12.16.66 M
45'L I3 45’ L
® Async Waveform (0.32 mil o) mil “ @ Sync Waveform (0.33 mil o) mil

"

01

mil

°
mil
°

0.1 -0
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waveform on

the right:

At high speed. Asynchronous
the left, synchronous on

Vibro | Instruction Setpoint Condition

Monitoring Software
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9.4.2 Trend Controls

You can filter the data shown to only include set types of measurements. For example, if you want to
only see 1X vector measurements on your Trend, check the 1X box and clear all the others.

Direct | | 1X| | 1X Phaze [+| Temperature | | Bandpass
Spead | | 2X| | 2X Phase [+ Position [ ] Pressure

Other [ | nX | | nX Phase | | Gap [ | Waveform
Trend la

To change the measurements shown in the ribbon, click the expand arrow:
Direct | | 1X[ | 1X Phase [+ Temperature | | Bandpass
Speed | | 2X [ | 2X Phase [+] Position [ | Pressure
Other | | nX| | nX Phase| | Gap [ ] Waveform

Trend @

The dialog shown below opens. Click the measurements you want visible or hidden. After selection,
the visible measurements will be boxed as shown below.

Select ltems to show in Ribbon - O X

Select which measurements should be wvisible

Direct
1%
2%
nX
1X Phase
Speed
Positicn
Temperature
Gap
Other
Bandpass
Pressure
nX Phase
Waveform
2X Phase

When finished, click the X to close the window.

The following tables show the association of the measurements to the Trend Controls.
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Measurements Trend Group Measurements Trend Group

Acceleration | Direct (primary) Direct Diagnostic Direct (primary) Direct
Bias Gap Acceleration Bias Gap
1X Amplitude 1X Amplitude, 1X 1X Amplitude 1X Amplitude, 1X
and Phase Phase and Phase Phase
2X Amplitude 2X Amplitude, 2X 2X Amplitude 2X Amplitude, 2X
and Phase Phase and Phase Phase
Bandpass Accel Bandpass nX Amplitude nX Amplitude, nX
nX nX Amplitude, nX and phase Phase
Phase Diagnostic Direct Direct
Accel Slow | Direct (primary) Direct Proximity Gap Gap
RMS Bias Gap 1X amplitude 1X Amplitude, 1X
Acoustic Direct (primary) Direct and phase Phase
B G 2X amplitude 2X Amplitude, 2X
1as ap and phase Phase
Band-pass Bandpass nX amplitude nX Amplitude, nX
filters 1108 and phase Phase
Aero Accel Aero 1X Direct , ,
Tracking Filter Diagnostic Direct Direct
(primary) Velocity Bias Gap
Band-pass 1 Bandpass 1X amplitude 1X Amplitude, 1X
Band-pass 2 Bandpass and phase Phase
Bias Gap 2X amplitude 2X Amplitude, 2X
. . and phase Phase
Aero 1X Tracking Direct _ ;

. i nX amplitude nX Amplitude, nX
Velocity Filter d oh Ph
Tracking Band-pass Bandpass and phase ase

Bias Gap Diff Exp Direct Position
Aero Primary Band- Direct Single Gap Gap

X Probe
Velocity pass , -

Bandpass Added Band- Bandpass Diff Exp Composite Position

pass Comp Input Direct 1 Position
Bias Gap Direct 2 Position
Axial Axial Position Position Gap 1 Gap
Pc;si?icin, Gap Gap Gap 2 Gap
xia —

Position w/ Axial Vibration Bandpass Diff Exp Composite Position
Sync Dual Ramp Direct 1 Position
Case Direct Position Direct 2 Position

Expansion . . - Gap 1 Gap
Case leferentlal_ Position Gap 2 Gap

Expansion | Case Expansion
(2 ch) Direct 1 Position Diff Exp Composite Position

Direct 2 Position Single Direct 1 Position
Ramp Direct 2 Position
Gap 1 Gap
Gap 2 Gap
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Measurements

Trend Group

Measurements

Trend Group

Page 116 of 234}

— . Hydro Direct Direct
Discrete Digital State Direct Velocity Bias Gap
Input 1X Amplitude 1X Amplitude
Dynamic Direct Direct 2X Amplitude 2X Amplitude
Pressure Bias Gap Bandpass 1 Bandpass
Pressure Band- Bandpass Bandpass 2 Bandpass
pass 1
Pressure Band- Bandpass Bandpass 3 Bandpass
pass 2 Bandpass 4 Bandpass
Pressure Band- Bandpass Bandpass 5 Bandpass
pass 3
Band 6 Bandpass
Eccentricity PP Eccentricity Direct ancpass P
Bandpass 7 Bandpass
Gap Gap Band 8 Band
Min Position ancpess ancpess
Max Position Low Direct Direct
Ecc Position Position Frequenpy Bandpass Bandpass
Acceleration Bias Gap
Enveloped Direct Direct
Acceleration Bias Gap Low Direct Direct
Frequency Bias Gap
Cage Bandpass Velocity
Cl)iil:l; Eanjpass Phase Speed Speed
andpass Trigger Gap Gap
Ball Spin Bandpass Rotor Speed
2X Ball Spin Bandpass Acceleration
Hydro Direct Direct Peak Speed Speed
Radial Gap Gap Process Direct Direct
Vibration s Amplitude X Amplitude Variable Bias Gap
2X Amplitude 2X Amplitude Radial Direct Direct
Bandpass 1 Bandpass Vibration Gap Gap
Bandpass 2 Bandpass 1X amplitude 1X Amplitude, 1X
Bandpass 3 Bandpass and phase Phase
Bandpass 4 Bandpass 2X amplitude 2X Amplitude, 2X
and phase Phase
Bandpass 5 Bandpass -
nX nX Amplitude, nX
Bandpass 6 Bandpass Phase
Bandpass 7 Bandpass Band-pass 1 Bandpass
Bandpass 8 Bandpass Band-pass 2 Bandpass
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Channel
Type

Measurements

Trend Group

Radial Direct Direct
Vibration Air Gap Gap
Machine X Amplitude X Amplitude
2X Amplitude 2X Amplitude
3X Amplitude nX Amplitude
4X Amplitude nX Amplitude
Bearing, Bandpass
Resonance,
Resonance
(2")
Radial Smax Direct
Vibration Direct Direct
with Smax Gap Gap
1X amplitude 1X Amplitude, 1X
and phase Phase
2X amplitude 2X Amplitude, 2X
and phase Phase
REBAM Direct Direct
Channel Gap Gap
Rotor Region Bandpass
Prime Spike Bandpass
REB Overall Direct
Acceleration Prime Spike Bandpass
A & FEBt HF Bandpass
cc(gg;\)lon Demodulated
Bias Gap
Recip Direct Direct
Crankcase 1X amplitude 1X Amplitude, 1X
Velocity and phase Phase
2X amplitude 2X Amplitude, 2X
and phase Phase
Bias Gap
Recip Impact Count Direct
Impact Maximum Direct
Bias Gap

© Briiel & Kjaer Vibro e S1176125.002 / V03 e
Technical alterations reserved!

Measurements

Trend Group

Recip Compression Pressure
Cylinder Ratio
Pressure Discharge Pressure
Pressure
Maximum Pressure
Pressure
Minimum Pressure
Pressure
Peak Rod Pressure
Compression
Peak Rod Pressure
Tension
Rod Reversal Pressure
Degrees
Suction Pressure
Pressure
Recip Rod Rod Runout Direct
Drop Average Piston Position
Position
Average Gap Gap
Triggered Position
Piston Position
Triggered Gap Gap
Recip Rod Direct PP Direct
Position Gap Gap
1X amplitude 1X Amplitude, 1X
and phase Phase
Crank Angle Position
Rod Pos Position
Magnitude
Rod Pos Phase Position
Reverse Rev Speed Speed
Rotation Num Rev Speed
Rotations
Rev Peak Speed
Speed
Forward Speed Speed
Gap 1 Gap
Gap 2 Gap
Shaft Shaft Abs Direct Direct
Absolute RV Direct Direct
Gap Gap
1X amplitude 1X Amplitude, 1X
and phase Phase
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Measurements

Trend Group

Shaft Velocity Direct Direct
Absolute Vel Intg Direct Bandpass
Bias Gap
1X amplitude 1X Amplitude, 1X
and phase Phase
2X amplitude 2X Amplitude, 2X
and phase Phase Channel Measurements Trend Group
Type
Simulated Speed Speed -
Phase Valve Direct Direct
Tri%er Position Bias Gap
Tachometer Speed Speed Velocity Direct Direct
Gap A Gap Bias Gap
Tracking Overall Direct 1X amplitude 1X Amplitude, 1X
REB 1X amplitude 1X Amplitude, 1X and phase Phase
Acceleration and phase Phase 2X amplitude 2X Amplitude, 2X
Bias Gap and phase Phase
Ball Spin Bandpass Band-pass Bandpass
2X Ball Spin Bandpass nX amplitude nX Amplitude, nX
and phase Phase
Cage Bandpass
HF Bandpass Zero Speed Zero Speed Speed
Demodulated Speed Speed
IRBP Bandpass Gap Gap
ORBP Bandpass Peak Speed Speed
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9.4.3 Spectrum Controls

The spectrum controls apply to the Spectrum, Waterfall, and Cascade plots.

[ ] Full Spectrum

[ ] Integrate

Spectral Lines 800

Window Type Hanning

9.4.3.1 Viewing the Full Spectrum

SETPOINT CMS generates the full spectrum from an XY probe pair. The resulting full spectrum is
the spectrum of the orbit with forward and reverse vectors that define the orbit.

[ ] Integrate

Spectrum

| Spectral Lines | 800

Window Type Hanning

3600 RPM  11/30/2017 4:50:37.34 PM
Demonet1\Turbine Vib\TIB\Bearing TIBY 63VE2902A - TIBX 63VE2902B Hz (800 lines Hamming)
@ Full Spectrum mil pp

Spectrum

* 3D Curscr Track Orders = [ | Bearings
[ ] Orders Of Running Speed Displayed Waveforms 50 - Default 3D View SE
= [«| 3D Plot Walls

= 3D Cursor Track Crders - | | Bearings
[ | Orders OFf Running Speed Displayed Waveforms 50 - Default 3D View SE
- 3D Plot Walls

0.8 Header shows Full Spectrum
indicator when a full spectrum is
0.7 plotted.
0.6
0.5
&
E 0.4 Reverseprecessing-comporients Forward-precessing-components
0.3+
0.2
o X Axis origin
0 A 4 \ A
T T T T T T T T T
-200 -160 -120 -80 -40 0 40 80 20 160 200

Full spectrum plot cursors show both the forward and reverse precessing values for the selected

frequency or order.
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9.4.3.2 Show Order of Running Speed:

Select this option to generate the spectrum data from the synchronous sampled data and display in
orders of running speed.

Full Spectrum Spectral Lines 800 * 3D Cursor Track Orders = | | Bearings
Orders Of Running Speed Pisplayed Waveforms 50 - Default 3D View SE -
[ | Integrate Window Type Hanning = [+] 3D Plot Walls

Spectrum

Set the X maximum scale on the Scales Pane. The X scale does not autoscale.

9.4.3.3 Integrating Spectrums

Click the Integration button to integrate spectrums, cascade spectrums, or waterfall spectrums from
acceleration units to velocity units or from velocity units to displacement units as set in the default
units. On the integrated spectrum, the spectral components below 10 Hz may have errors caused by
high integration gain at low frequencies.

E:I Full Spectrum i Spectral Lines 800 ~ 3D Cursor Track Orders - [ | Bearings
[ ] Orders OFf Running Speed Displayed Waveforms 50 ~ Default 3D View SE -
Integrate Window Type Hanning  + [+| 3D Plot Walls

Spectrum

Click the Integration button again to return to non-integrated units.

NOTE!

I Integration is only available on spectrum plots. Orbits and Timebase plots are not integrated.

9.4.3.4 Number of Spectral Lines:

Allows you to adjust the spectrum resolution. If the number of spectral lines exceeds the maximum
for the sampling configuration, CMS will interpolate the data to provide a smoother plot.

E:I Full Spectrum I Spectral Lines | 800 - IED Cursor Track Orders - [ | Bearings
[ | Orders OFf Running Speed Displayed Waveforms 50 - Default 3D View SE -
Integrate Window Type Hanning  + [+| 3D Plot Walls
Spectrum
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NOTE!

Interpolation does not improve resolution beyond what is supported by the sample rate.

When combined with windowing, the interpolation only provides a smoother data
presentation. Without windowing, the interpolation can increase side lobes.

9.4.3.5 Displayed Waveforms:
Spectral Display Limit applies only to Cascade and Waterfall plots. This is the maximum number of
spectrums that CMS will display on these plots. A large spectral display limit provides more detail but
takes longer to plot.
E:I Full Spectrum i Spectral Lines | 800 * 3D Curser Track Orders = | | Bearings
| | Orders Of Running Speedl Displayed Waveforms 30 - IE}efauIt 3D View 5SE -
Integrate Window Type Hanning - 3D Plot Walls
Spectrum
9.4.3.6 Spectrum Window Type
Windowing can enhance the spectrum display for amplitude and frequency accuracy. The Window
type applies to all open spectrum plots. Window choices are: No Window, Blackman, Hamming, and
Hanning. The following figures show the effects of the various window types.
E:I Full Spectrum i Spectral Lines | 800 = 3D Cursor Track Orders - | | Bearings
[ ] Orders Of Running Speed Displayed Waveforms 30 ~ Default 3D View SE -
Integrate Window Type Hanning  ~|/+| 3D Plot Walls
Spectrum
No window applied.
- Notice the skirting around the peak
components. The skirting is not real
machine data — it is caused by the spectrum
*1 Fast Fourier Transform processing.
_go_z / //
0 . L_.//L /\ - - - T T |
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Hanning:

1363 RPM  10/8/2015 8:35:11.82 AM
Demonet1\Turbine Vib\TIB\TIBY 63VE2902A 91.875 Hz (800 lines Hanning )
® 0022

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.

Company: BK Vibro

0 .J — . ‘ ‘ | ! . |
20 40 60 80 100 120 140 0 180 200
Hz
Blackman:
1363 RPM  10/8/2015 8:35:11.82 AM Company: BK Vibro
Demonet1\Turbine Vib\TIB\TIBY 63VE2902A 91.875 Hz (800 lines Blackman )
® 0.024
0. \ 1
N \ Blackman window applied
Y Similar to Hanning, the Blackman window
wl reduces skirting and brings the peak closer
g to the actual value.
E . .
o Some consider Blackman to be a superior
window to Hanning.
i JL
. : . AN —", S | ! ! !
0 20 40 60 80 100 120 140 160 180 200
Hz
Hamming:

1363 RPM  10/8/2015 8:35:11.82 AM
Demonet1\Turbine Vib\TIB\TIBY 63VE2902A 23.125 Hz (800 lines Hamming )
® 0.450

Hamming window applied

to the actual value.
In general, the Hanning and Blackman

windows are superior to the Hamming

Hamming window.

Similar to Hanning, the Hamming window
reduces skirting and brings the peak closer

window. The Hamming window is provided
for comparison with other tools using the

Company: BK Vibro
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9.4.3.7 3D Cursor

The 3D Cursor control applies only to Cascade and Waterfall plots. 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.

E:I Full Spectrum i Spectral Lines | 800

'|3D Cursor | Track Crders '||:| Bearings
[ | Orders Of Running Speed Displayed Waveforms 50 - Default 3D View SE

Integrate Window Type Hanning = [+] 3D Plot Walls

Spectrum

-

9.4.3.8 Default 3D View

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.

E:I Full Spectrum ! Spectral Lines 800

= 3D Cursor Track Orders - [ | Bearings
[ ] Orders OFf Running Speed Displayed Waveforms 50 'I Default 3D View SE *I

Integrate Window Type Hanning  ~ [+| 3D Plot Walls

Spectrum

Default 3D View The views are listed as compass coordinates.
3D sE

3D s5wW
3D sw

Top Down

9.4.3.9 3D Plot Walls

You can display or hide the Y axis scales and back wall on the Cascade and Waterfall plots.

E:I Full Spectrum ! Spectral Lines | 800

= 3D Cursor Track Orders - | | Bearings
[ | Orders Of Running Speed Displayed Waveforms 50 - Default 3D View SE
Integrate

-

Window Type Hanning 'I 3D Plot Walls I
Spectrum
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2419RPM  2/8/2017 9:27:38.86 AM
Demonet]\Turbine Vib\TIB\Bearing TIBY 63VE2002A - TIBX 63VE20028 ~42.500 Hz 42.500 Hz A0.000 (800 lines Hanning )
@ Full Spectrum 6,651 um pp16.841 um pp

\———-_9= .

= .

Time

30
=R

3D Plot Walls active shows the wall on the
back of the plot and the Y axis scale at the
front.

02/08/2017 09:27:24 AM

02/08/2017 09:2750 AM

9.4.3.10 Enable Bearing Cursors

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.

Full Spectrum Spectral Lines | 800 = 3D Cursor Track Orders *
[ ] Orders ©Of Running Speed Displayed Waveforms 50 - Default 3D View SE -
Integrate Window Type Hanning -~ 3D Plot Walls

Spectrum

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
o ¥ BRG 399123 867 RPM
68.47 Hz 0.001 2X Ball
34.235 Hz  0.001 Ball Spi
0.05 5.778 Hz 0.001 Cage
78.149 Hz  0.002 IRBP
51.858 Hz  0.057 ORBP
866.714 RPMO Speed
0.04
}
>o
©
0.02 ’
) J\an
el N e ALd i ( .
0 20 40 60 80 100 120 140 160 180 200
Hz
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9.4.4 Bode and Polar Plot Controls

Choose which vector data values to plot on the Bode and Polar plots.

NOTE!

the 1X vector.

I If Bode or Polar plots are activated with no vector selected, the Bode plot will open showing

[ | Direct [ | nX
1% [ | Time

[ 2%
Bode/Polar

You can also plot the Direct value on the Bode. All selected Direct and vectors plot on the same
Bode plot to allow you to quickly determine which vector is influencing the Direct value. Different

vectors open separate Polar plots.

The Time checkbox labels the Polar and Shaft Centerline plot points with the sample time. When the
Time checkbox is cleared the points are labelled with the speed.

2437 RPM 3/8/2018 1:33:51.06 PM
Smax\RV with Smax 3 45°L
@ 1X2.211 mil pp £ 202°

03/08/2018 01:31:24 PM mil pp

Points labelled with speed
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2437 RPM  3/8/2018 1:33:51.06 PM
Smax\RV with Smax 3 45"L
@ 1X2.211 mil pp £ 202°

Points labelled with time
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9.4.5 Reciprocating Compressor Controls

Reciprocating compressor controls apply to the Pressure-Volume Diagrams, Rod Load Diagrams,
and Rod Position plots used to analyze Reciprocating Compressors.

Mumber of Revolutions | 1

Adiabatic Curve
Recip
See Pressure-Volume Diagram for information on the adiabatic curve.

9.4.5.1 Changing the Recip Number of Revolutions

Change the number of revolutions to see a data samples plotted over more or fewer revolutions on
the Rod Position plot.

498 RPM Vertical Center 09 Horizontal Center V: -9.78 3399.09 ym 9/2/2015 12:00:50 AM

Mumber of Revolutions | 3
Adiabartic Curve T1300]
W—-—"‘-\—__/-_‘
= -2600+
Recip }
-3900+
1300 +
= o 9;}’ 13‘0" 27'0" UI‘ 56’ '\EID” 27'0” U‘l 9;}’ 13‘0" 27'0" '
B Crank Angle
E
= [+] i
-1300-
-1300+
»
500 ' 1300 ' NS Y O S S S " A S (R S|
» -2600—
-3900+
-5 T T T T T T T T T T T 1
0 90°F 180° 270° 0 90° 180° 270° 0O° 90° 180° 2707
Crank Angle
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9.5 Tell Me What You Want to Do
The “Tell me what you want to do” input line is a combination help, search, and control line.
Entering a key word such as “Bode” will show options for opening the Bode plot or viewing the Bode
plot help information.
Entering a point name will open the navigation pane at that point level.
Setpoint CMS \DEMONET_Pl}{DemoNet DB ‘1‘: EE ETPDI NT
Pat @ Tell me what you want to do
—— e —
[ L =Y ety "

CENM-e D 1 8 fL. o -1 &€ € =l

Select Trend Data Orbit Time Bode lar Shaft Spectrum Waterfall Cascade Crank Displace Rod Reference Add Compensate Overlay

Points Table Centerline Angle Volume Position Data Reference

Plots (] Adjust
For example, typing in the word Orbit lists several options:
Change the number of
Plot @ Orbit revolutions that show on the
Orbit or Timebase plot.

i kA NN {}: G Open the Orbit Help.

S E e ? Open the Orbit/Timebase Help.

elect Trend Data Orbit Time Bode P .

Points Table Open the Orbit plot.
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10 Using the CMS Display Software

This section lists the basic flow for using the CMS Display Software and discusses typical ways to
perform tasks.

The basic flow consists of:

e Setting Default Units

e Opening a data source

e Selecting the assets and points you want to analyze

e Configuring the plots

e Selecting the data time range

e Analyzing the data
e Create a report
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10.1 Setting the Time Range
Setting the time range sets the data for plotting Trend, Bode, Polar, Waterfall, and Cascade plots.
By default, plots open with the time range set to the time range from the last session.

Set the time range to:

e Move to the Current Time

e View Data From a Specific Time Range

e View Data Around an Event

e Zoom in on Selected Data

10.1.1 Move to the Current Time

Click the clock icon to move the selected time range to end at the current time.

8]

10.1.2 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 View Tab to navigate directly to that time.

10.1.3 View Data around an Event

When you are looking for an event, such as an alarm or machine startup, you can automatically set
the point and time range from the Events Pane.
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Events *

Danger [«]
TIBY 63WE2902ANDirect

27142017 3-_15:09.5V
Danger L]

TIBY 63WE2902ANDirect
27142007 3160062 PM

Alert

TIBY 63VEZ9024)Dir

2/14/2007 3:15:02.‘24\
Alert

TIEY 63VE290ZA\Direct

2/14/2017 316:02.14 PM [~]

10.1.4 Zoom in on Selected Data

Clicking on the point name in the event will
change to that point in the Navigation Pane.

Clicking on the event time centers

——— the selected time range on the

event time.

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.

View Plot @ Tell me what you want to do.

Setpoint CMS \DEMONET_PI\DemoNet DB

© ESETPOINT

s QW e O & {5 o -8

Centerline

Points Table Angle Volume Position
-

Select  Trend Data Orbit Time Bode Folar  Shaft  Specirum Waterfall Cascade Crank Displace Rod  Reference
Data  Reference

€ i

Add  Compensate Overlay

- | }Lb
LR
B %—0-2 mil 8.6 v-121:3 w i ol i\

Plots Adjust
The machine coast-down data you want is in
the selected region. Now you want to zoom
in' 9:20 AM 2:30 AM 9:40 AM
- i
| e
| /
3% | 1 ST
1 0.246%

-8s58V
6%

0.2
Vib) SPEEDI\ TPHS G3SEOS18
2800.682 RPM Danger

S S o W 5 S 1 i O A s

10/15/2015 8:48:17 AM 58m 30s Page 1 of 3 @m =p (© 10/15/2015 9:14:58.03 AM € 4

B b % 10/15/2015 9:46:47 AM
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10.1.4.1 Zoom in the Zoom Pane

Open the Zoom Pane from the View Tab. Drag the mouse across the Zoom Pane to rubber-band

zoom on a section of data.

T ———— T E—
~ Eo T A s 3
E LE RN e O ) B W O -a o [
Select Trend Data Orbit Time Bode Polar Shaft Spectrum Waterfall Cascade Crank Displace Rod Reference Add ‘Compensate Overlay
Points. Table Centerline Angle Volume Position Data Reference
Adjust
Zoom in further on a specific time range by
rubber band zooming in the Zoom Pane.
\
= — = = o o = e o o
|
s
-
3% 508 AM S0 AM sz AM 514 H 3 978 AM 5:20 AM 522 AM 924 AM S28 AM S:28 AM Demor urbine Vib\ TIE\ TIEX 63VE2 3028
i | | | . 0.216%
: ity
o Waveform 0.216%
e

10/15/20159:06:13 AM 23m 205 Page 10f3 € =) @ 10/15/20159:14:56.03 AM ) -+ WP % 10/15/2015 9:29:33 AM

You can also use the Zoom In and Zoom Out buttons to reduce the time range.
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10.1.4.2 Zoom on the Trend Plot

Setpeint CMS \DEMONET_PI\DemoNet DB E ETPDINT
hat you want to do
Y B & B =
lE LE SR e G B &Y o -a
Select Trend Data Orbit Time Bode Polar Shaft Spectrum Waterfall Cascade Crank Displace Rod Reference Ads H 'f' H
e Tble emn e vome romen e reed  200M iN ON @ specific time range by rubber
band zooming on the Trend plot. T
2165 @ ornrosatmizg © Cip 7404V @ Syrcientorm 0245 This will change the time range begin and ¥
gvm‘_zg‘;;; 'gHSD:;;Dl;;ami\ pp @ Cap-8.558V @ SyncWavaform 0.246% end timeS tO the selected region_ (o]
e S B s =/ e s g
\
”
i
o, ISVENSDESSSSAM 10/15/2015 09:42:11 AM
9:00 AM 9:05 AM 910 AM A5 93:20 AM 9:25 AM. 9:30 AM. 9:35 AM 9:40 AM Demenet]\ Turbine Vib\TIB\ TIEX 63VE29026
o
|
\TIE\TIEY 63VE29024A ozter
1.274 mil pp.
[D%—02 mil-8.6 ¥-121.3

B P £ 10/15/20159:42:11 AM

sen
10/15/2015 8:55:56 AM 46m 155 Fage 1 of 3 €& =3 (O 10/15/2015 0:14:58.03 AM () -4

You can also use the Zoom In and Zoom Out buttons to reduce the time range.

10.1.4.3 Move the Timeline Handles

Click either the begin time or end time and
drag to adjust the selected time.
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10.1.5 Data of Interest is Shown in the Timeline, but not Selected

\

L'e

ESETPOINT

Setpoint CMS \DEMONET_PI\DemaNet DB

B 7ZNe

File

[ @ Tell me

View

Home

Spectral Lines | 800 - 3D Cursor  Track Orded

ect[ | 1X[] 1X Phase [_| Temperature [ | Bandpass Direct | nX (] Full Spectrum

Y Filter Asynchronous Timebase (s) 2

Filter NX 1X - [ | Asynchronous Timebase Speed [ | 2X[ | 2X Phase ] Pressure X ["] Orders Of Running Speed Displayed Waveforms 500 - Default 3D View SE

Revolutions 50 [ Other [ | nX[ | nX Phase Y [ Waveform [ ]2X [ Integrate Window Type Hamming -

Orbit/Timebase Trend ™ Bode/Polar Spectrum

@ Direct0.478 milpp @ Gap -7.404V.

@ Speed 3586.692 RPM Danger

== S5 S5 S5~ Se~ 55— 5o
The machine startup data you want is visible
in the timeline, but is not in the selected

region. You want to change the selected

time range to include the startup.

s “’E i/‘“\wy

1512015 03:20:25 A

P en s
10/15/201'5 08:33:51 AM
‘Company: BK Vibro

2802 RPM

5 mibs an 5:20 AM i85 AM 5150 AM sssAM 500 aM 05 An a10aM
0545 mil pp
la mil 2802 REM
1277 mil oo
—assav
3 mil Turbine Vib seeeD s 63se0s1 8
2802.029 RPM Danger
2 mil
1 mil

21 e -as v

B> £ 10/15/2015 9:20:25 AM

10/15/2015 8:33:51 AM 46m 335 Page 1 of 3 gm =) (D 10/15/2015 0:14:58.03 AM ) &

Click on the selected time range slider control and drag the
selected time window to the left. This changes the begin time but
keeps the duration the same.
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10.1.6

B 77 N Setpoint CMS \DEMONET_PI\ DemoNet DB

File Home View @Tell me what you want to do
Y Filter Asynchronous Timebase (s) 2 irect [ | 1X[ | 1X Phase | | Temperature | | Bandpass Direct | | nX (] Full Spectrum Spectral Lines 800 ~| 3D Cursor Track Ordet
Filter NX | TX_ - [ '] Asynchronous Timebase Speed | 2X[ ] 2X Phase || Position (] Pressure X [] Orders OF Running Speed Displayed Waveforms 500 -| Default 3D View SE |
Revolutions |50 [ Other [ | nX[ | nX Phase{/[Gap " ""{[ | Waveform [ ]2X (] Integrate Window Type Hamming  ~

Orbit/Timebase Trend G} Bode/Polar Spectrum

11307201 0o Company: 8K vibro
Demonst] /TIE\TIEX 63VE28028

Gap Invalid
Damonet1  Turbine Vib\ TIE\TIEY 62VE25024
© Direct Invalid @ Gap Invalid
Demonet]\Turbine Vib| SPEED | TPHS 635E0515
® speed Invalid

The machine startup is now in the selected

o eou e
T e " i " ™ o Y™ pr
tim d in the plot
ime range and appears in the plots.

S milan 715 AM 7:20 AM 725 AM 740 AM 7:45 AM 7:50 AM 755 A) Demonet] | Turbine Vib\ Tig\ TIgff 63VE23028 2802 RPM

mil pg

v

v

10/15/2015 7:09:32 AM 46m 335 Page 10f3 €& -3 (@ 10/15/20159:14:58.03 AM €) -+ B P % 10/15/2015 7:56:06 AM

Alternatively, you can increase the selected time range by zooming out, moving the timeline handles
or changing the time range size buttons.

Data is 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:

Setpoint CMS \DEMONET_PI\DemoNet DB ESETPOINT

Home Plot @ Tell me what you want to do.

1O Historical _ ®1w = & Danger = One Plot "4 f * Show Title
Playback 1d L L Alert == Two Plots Title Company: BK Vibro
Orevieck Bl | Go Zoom Zoom O | Events Select Change Auto  Da  Clear
# Live To I Ouw @Th Ml system  page 22 FourPlots  Scales Scale Annotations Pins ¥ Notes [| Time Range
Time Zoom Alarm and Events Pages Data Plot Header

1113012017 3:00:37.44 PM Compary: B Vibro g

DemonetT\Turbine Vib' TS\ TIBX 63VE25028 o
"
o]

1:00 Py 10 m 1220 pm 1300 140 P L o0

|4 mil

3 mi

2 mi

i

O mito.0 ReM 8.6 v
10/17/2015 02:00:42 PM

Page 134 of 234 [}

10/17/2015 12:55:44 oM

9-00aM 10:00aM 11:000 12:000 1:00m1 20001 3:00M a00m

10/17/201512:56:44 PM Th3m Page 1 of 3 = =) (D 10/15/2015 8:41:00.30 AM ) -4+ WP % 101172015 2:0042 Pm
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Increasing the time range size will show more days in the timeline:

Setpoint CMS | DEMONET_PI\DemoNet DB EE ETPD I NT
Home Plot @ Tell me what you want te do
O Historical = C) @®1w | = 4 Danger = One Plot 4 Show Title Asset Path
‘ = ; " Title Ci BK Vib Hori: |
Playback 1d L Al = Two P tle |Company: BK Vibro =
Oriayback o o Co Zoom 200 © B EIE | Celecr T RO e Auto R Clear | orizon
# Live To In ouf@®1H Ml system  poge BEFourPlots  Sciles Scale Amnotations Pins ] Notes Time Range
Time Zoom Alarm and Events Pages Data Plot Header

10/15/2015 §:25:32.03 AM Company: EK Vibro

Demonet] | Turbine Vib| TIE\ TIEX 62VE2902E 3588 RPM
@ Dirsct 0.476 mil pp @ Gap —7.404V

Demonet \ Turbine Vib\ TIB\TIEY 63VE2902A 3588 RPM
@ Direct 0.841 mil pp @ Cap-8.558V

Demonet ! Turbine Vib| SPEED!| TPHS 635E0518

@ Soeed 3587.758 RPM Alert

5 mil 3500/0 RPM| @0 V-

aM r 600 AM 7:00 AM 5:00 AM .00 AM 10100 AM < T 11100 AM J I |z_|m| M
4 mil j L,

L
zmi 4 <
2 mil
1 mil
i i ! S 1 M | h— -
| .| ! -
L g l— | 1 | B
oA by : | - L
10/15/2015 12:46 PM

10/15/2015 04:56 AM

B P % 10/15/2015 12:46:44 PM

10/15/2015 4:56:44 AM 7h 50m Page 1of 3 = =) (D 10/15/2015 §:41:00.30 AM € -+

Slide the range all the way to the left end to see the previous time period or to the right to see more
current data.
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10.2 Analyzing the Data

This section describes various tasks you can perform while analyzing your data. These include:

e Paging through plots

e Changing the number of plots shown on a page

e Zooming in on a plot

e Expand a plot to full screen

o Automatically scale the data

e Manually scale the data

e Compensate the data

e Maximizing the plot area

e Using cursors
e Viewing live data

e Playing back recorded data
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10.2.1 Paging Plots

This section describes the ways to page through the plots. Open the Pages Pane from the View Tab.
You can also page plots or open the view tab using the controls at the lower left of the screen as
shown below.

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.

Page 1of 3 = =9

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.

10.2.1.1 Paging through Plot Types for a Group of Channels

Follow these instructions when you want to view the same plot type on several channels.

Navigation x

b Assets » Demonetl » Turbine Vib

C1TB
[1TOB
[ ] spEED
Points
TIBX 63VE20028 [+ TIBY 63VE2902A
TOBX 63VE29038 [V]iTOBY 63VE2903A
] TPHS 63SE0518
Select the points or bearings that you want to

view using the Navigation Pane.

Selected

Demonet1\Turbine VIbATIBATIBX 63VE2902B
Demonet1\Turbine VIbATIBATIBY 63VE2902A
Demonetl\Turbine VIE\TOB\TOBX 63VE2003B
Demonet1\Turbine VIE\TOB\TOBY 63VE2903A

Clear All
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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.

10.2.1.2 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) Turn on the desired plots.
3) Use the Pages Pane or the page arrows to page through the plots.
10.2.1.3 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.
Page 138 of 234 . © Briiel & Kjaer Vibro e S1176125.002 / V03

Technical alterations reserved!



© Briiel & Kjaer Vibro | Instruction Setpoint Condition . .
Monitoring Software Using the CMS Display Software

10.2.2 Zooming in on a Plot

You can rubber-band zoom on the Timebase, Shaft Centerline, and Spectrum plots as shown:

3386 RPM 10/15/2015 8:34:52 28 AM Company: BK Vibra
K2

45'L 0.00005
@ Sync Waveform {0.88 mil pp) -0.278 mil
"

Wi

05

ANAA

Drag the cursor
across the plot to
select an area to
zoom in on.

mil
o

<1

\

N i

e

025

You can also use the mouse scroll wheel to zoom in or out on the Timebase plot.
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10.2.3 Increasing the Plot Area

You can increase the area available for viewing plots by:

Collapsing the ribbon

Closing the Timeline

Undocking panes and moving them out of the plot area

The following figure shows the plot area maximized.

¢ ISETPOINT

Setpoint CMS \DEMONET_PI\DemoNet DB e
{

B 7 ZN e

File Home View Plot  @Tell me what you want to do
Company: K Vibro

ORPM  11/30/2017 3:17:21.49 P
Demonet] | Turbine Vib| I8! TIEX 63VE25028 45°R
® 1 invalid @ Direct Invalid

3000

1000 2000

0

\

3000

° T T
1000
10/15/2015 12:51:02 PM

o
10152015 12:00:45 P o
B P F 10)15/201512:51:02PM

10/15/2015 12:00:45 PM 50m 165 Page 1 of 4 €= =) (D 10/15/2015 8:41:00.30 AM €D 4~

10.2.4 Full Screen a Plot

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. Select the full screen button as

shown:

TITITIILTD

Copy

& PinPlot

Pop Out Plot

Press the Escape (ESC) key to exit full screen mode.
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10.2.5 Rotating and Sizing Waterfall and Cascade Plots

You can rotate and size the Waterfall and Cascade 3-dimensional plots differently than the default

view.
1737 RPM  10/15/2015 12:07:04.97 PM O + - Company: BK Vibro *
Demonet] ) Turbine Vib! TIB\Bearing TIBY 63VE2502A - TIBX 63VE29028 -29.375 Hz 29.375 Hz ( 800 lines Hamming ) "a
@ Full Spectrum 0.792 mil pp2.258 mil pp f “
To restore a plot to the default rotation
view, click the rotation icon in the
header.
: -
e e o 200 o ! T T T 1ZDEIL P
om0 wme e, A
10/15/2015 12:05:11 PM Hz - 10/15/2015 12:08:42 PM
To rotate a plot, click outside the plot
€ area and move the mouse.
10.2.5.1 Sizing a Waterfall or Cascade Plot
3504 RPM  10/15/2015 12:05:32.18 PM 0 -+ = Company: BK Vibro *
Demonet]’ Turbine Vib\ TIEB"Bearing TIBY 63VE2902A - TIEX 53VE29028 -9.375 Hz 9.375 Hz ( 800 lines Hamming } A
@ Full Spectrum 0.007 mil pp0.000 mil pp “
"
o]
To change the size of the
plot, click + or — buttons
, or click inside the plot
urs, area and use the mouse
¢ scroll wheel.
F i
10/15/2015 12:05:11 PM Hz 10/15/2015 12:08:42 PM
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10.2.6 Docking and Undocking Panes

Any panes opened can be freely moved around the plot area.

To undock a pane, hover over the title until the cursor turns into the pan icon:

Click and drag the pane across the screen. The plot area will resize and the pane can be freely
moved around the screen. The pane does not need to be located in the plot area.

Setpoint CMS | DEMONET_PI\DemNes DB ISETPOINT N N

(e

= — " » fssets » Demonet] » Turbine Vit
LEONELE D |l O -3 f € M,

@ EH & v 6 | (LS = o | [SE0 Y
Bl T o o T Bk v et e . B T NE  Commas G I
Points Table Centerline Angle Volume Positon  Data Reference s

Plots. 3 Adjust - =]}

Pobes ~N

3504 RPM 10/15/2015 12.05:32.18 PM Company. WK Vibre. ] TIBX 63vE20028
Demonet! | Turbine Vib) TIB Bearing TIEY 63VE2902A - TIEX 53VE29028 -9.375 Hz 9.375 Hz (500 lines Hamming ) [¥] TIBY 63VE2002A
@ Full Spectrum 0.001 mil pp0.000 mil P [¥] TOBX 63VE2903B

Selected

| Clear All

& Urit i
% o
! i | o
[lecerment|mi o
P | B kv a
Piueney e T
[lg= Preseure [kPag 0
e Jen x o
| =3 it o
w5 [Redicd |02 Reduced 1000 [0 _|
| R @
e o oomeomom e E T e = remt @
[pemiore ['F SES
ey , o
1011512015 12605111 e 191152015 1208142 P
10/15/2015 120511 PM 3m 305 Page 1612 € 3 (@ 10/15/2015 6410030 AM ) & WP % 10/152015 120842 7m0

To dock the pane on the right or left, drag the pane so it overlaps the right or left side of the plot area.
The dock area will highlight. Release the mouse button to doc the plot.

Setpoint CMS | DEMONET. Fl| DemaNet DB < ISETPOINT Navigation .

LAE

w Flot
» Assets » Demenetl » Turbine Vit

ALE D UEEL o 6 €

Select Trend Daa Orbit Time Bode

aft  Spectrum Waterfall Cascade Crank Displace Rod  Reference  Add  Compensate Overlay Ll7os
Foints Table Centerline Angle Volume Fosition  Daa  Reference [l speen
Plots 3 Adyust ;
I504mra 1013 2015 120592 18 Company: 8K Vibra 7] Tiax e3veza028
Damenatt i Turbing Vib: TiE\Searing TIEY §2VE23024 - TIEX 63VEZ30ZE ~2.375 M23.575 Mz (00 lnes Hamming ) [ Tiev 6ave2e0za
® Full Specium 0.001 mil pe.000 il pp 7] TR GVE20038
| Scales x
= nt | W | Clae 0
03 o
T o
Sacemert |mi o
- [ o
ey | 00
' g= Pressure_|iPag o
Lz s X 0
bon i o
\Seduced (02 Reduceaxionn [0 |
Re o
™ RPM o
Jpeatue 7 =
heity ive o
1011512015 120511 P e 10/15/2015 120832
10/15/201512:05:11 PM 3m 305 Fage 1of2 g =) (D 10/15/2015 8:41:00.30 AM € 4 W » £ 10/15/2015 12:08:42 PM
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10.2.7 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 cursors. 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. You can create separate cursors on
separate plots each showing the cursor time and the data values at that time.

Setpoint CMS | DEMONET_PI} DemoNet DB ({ EE ETPDINT

-

Plot @ Tell me what you want to do

H 8 B =] A& 3 4 ‘
Jd B ) (AT hEHL- O -2 & @
Select Trend Data Orbit Time Bode Polar Shaft Spectrum Waterfall Cascade Crank Displace Rod Reference Add Compensate Overlay
Points Table Centerline Angle Volume Position Data Reference
Plots p Adjust
10/1 Company: EK Vibro
onet] ' Turbine Vib| TIB\TIBX 63VE29028 2009 RP [
Diract 0.564 mil pp @ Cap-7.404V H b
Demonet] ' Turbine Vib\ TIZ\TIEY 63VEZ302A 2005 RPM Click on the pIOt to create a cursor. The "w
@ Direct 1.390 mil pp @ Cap-8.558V i
Demonet] |\ Turbine Vib\SPEED\ TPHS 635E0518 Values at the cursor are Shown n the &
Soeed 2009.337 RPM Alert |egend_
b
12:06 PM 12:07 PM 12:08 PM
5 mil :
4 mil
3 mil
2 mil
1 mil
-8.6 V121.9 RPM
10/15/2015 12:05:11 PM 10/15/2015 12:068:42 PM
10/15/201512:05:11 PM 3m 30s Page lof I ¢ =3 (@ 10/15/2015 8:41.00.30 AM ) -4 By # 10/15/2015 12:08-42 PM
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You can synchronize the cursor time with other plots:

2015 12:06:16.46 PM
Demonet1\Turbine Vib\TIB\TI 29028 2692 RPM

@ Direct 0.500mil pp @ Gap -7.40:
Demonet1'Turbine Vib\TIB\TIBY 63VE2902A 2

@ Direct 0.937 milpp @ Gap -8.558V
Demonet]\Turbine Vib\SPEED\TPHS 63SE0518

® Speed 2692.374 RPM Alert

Company: BK Vibro

Click on the cursor dot or click the cursor
time to synchronize all plots to this time.

7.4\ 3601.9-RPM

12:06 PM i 12:07 P| 12:08 PM

'y

©

-8.6 V121.9 RPM

10/15/2015 12:05:11 PM 10/15/2015 12:08:42 PM

Overall cursor controls are shown at the bottom of the screen. To enable cursors on all plots, click

the cursor button to highlight it as shown below. To hide all cursors, click the cursor button again to
clear.

(Y 12/5/2016 7:25:30.48 AM e

Clicking the Set Cursors button next to the timestamp will set all cursors to the time shown.

(O 12/5/2016 7:25:30.48 M({:) Yé
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10.2.7.1 Difference, Harmonic and Sideband Cursors

The spectrum plot supports single, difference, harmonic, and sideband cursors. The Trend and

Timebase plots support single and difference cursors. Follow these instructions to activate these
Cursors:

2073 RPM  2/26/2018 3:25:27 3B PM Company: BK Vibro
Demonet] " Turbine Vib! TIZ| Bearing TIBY §3VE2502A - TIBX 63VE2I02E ( 80D lines Hanning }
@ Full Spectrum

nght cI|CI§ on the spectrum.plot tq s250ceM 0017
.|| activate difference, harmonic or sideband s187.5 CPU 0.037
cursors.

4125CPM 0.022
2062.5CPM  4.506

-2062.5 CPM 2928
-4125 CPM  0.008
> -6187.5 CFM 0.034
3 -8250 CPM  0.009
g Single
Freeband Hover over a cursor until the pointer
Difference turns to a double ended arrow. Click and
N drag the cursor.
Cursor values are shown to the right.
-10000 *E(!I 00 *6{500 *4600 -2000 II) ZD‘UCI 4DIDU 60‘00 EOIUU 10000 '
CPM

If overlays are active, there will be a data column for the overlay.
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10.2.8 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. Set a reference data sample for the data you wish to overlay. (See section 9.2.3)

2. Select the reference data sample you want to overlay. From the Home Tab, click the
Reference Data button to show the Reference Data Pane.

3. Select the reference sample to overlay.

References X

i«||l Hover over the reference sample you

CoastDown Gap Reference want to overlay and click Overlay.

@ 6/1/2015 10:46:38.54 AM
136 RPR

Slow Rall ‘Waveform Gap Owerlay e

TSlowRollTest
6/79/2006 11-11:16.65 AM

126 RPM

Demonetl
T/20/2016 3:26:1796 AM
121 R i

Owverlay

Click the Overlay Button on the Home Tab to turn overlays on or off. Overlays follow the plot settings
set on the Plot tab for filtering, revolutions, etc.

When the overlay button is active, the waveform from the selected reference time will be plotted along
with the current waveform:
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TIEY 63VE2502A
TIEX 63VE29028
Company: BK Vibro

mil

123 RPM 11/30/2017 3:07:31.85 AM
Demonet]’ Turbine Vib\ TIE" Bearing TIEY 63VEZS02A - TIBX 63VE2Z3028

45 L
45 R

L]
0.0000
Y o.a1z2

E
© WrRe X 0136

@ Direct

S~

0s

-0.5

0.5

0.0000 5 *

KA
-0.662 mil ¥3
0.085 mil 4

s
mil
mil

Cursor shows values for both current
and overlay waveform.

Header shows data for both current
and reference waveforms.

% Hover over a trace to identify current
and overlay waveforms.

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
Demonet1\Turbine Vib\TIB\TIBX 63VE2902B 45° R
@ 1X2.866 mil pp 2 192° @ 1X (Startup 2/16/2018) 3.019 mil pp 2 180"

]

1000 2000
! . . .

o

Cur!

180"

Company: BK Vibro

3000

rent live data.

Reference waveform.

mil pp

/gd;

o - N w & v oo N o®

0
02/26/2018 04:14:07 PM

T
1000 2000

RPM

T
3000
02/26/2018 04:21:40 PM
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10.2.9 Viewing Live Data

Clicking the Running Man button causes all of the plots to update automatically as new data is
loaded into the Pl database.

m»(7)

S

Click the square Stop button to stop live mode.

o NOTE!

I When viewing live data, the 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.

o NOTE!

I In live mode, the 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 to resume updates.

Page 148 of 234 l © Briiel & Kjaer Vibro e S1176125.002 / V03
Technical alterations reserved!



© Briiel & Kjaer Vibro | Instruction Setpoint Condition . .
Monitoring Software Using the CMS Display Software

10.2.10 Playback Function

In playback mode, the software takes the selected time range and plays the data back from dynamic
cursor time to end time.

»)=

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.

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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10.2.11 Changing Plot Settings

CMS requires various pieces of point information to correctly plot and annotate data plots. For
example, the shaft absolute plot requires bearing clearances in order to place them on the plot. CMS
stores this information in Pl AF. The ellipsis icon is grayed out if there are no configurable settings for
the plot.

121 RPM  11/30/2017 10:39:04.74 AM Company: BK VWibro *
Demonet]\ Turbine Vib', TOB Bearing TOBY 63VE2903A - TOBX 63VE2203E Hz (800 lines Hamming )
@ Full Spectrum  mil pp

@ Full Spectrum (WF Ref) mil pp LLL
0]
: | /
3 To edit plot settings, hover over the plot
until the icons appear in the upper right
a2 plot corner and click the ellipsis icon.
-z
E
]
-200 -160 -1z0 -80 -40 o 40 20 120 160 200
The Plot Settings Pane will open:

Plot Settings - b=
Horizontal Bearing Clearance 12.00 mil
Machine Orientation Up
Shaft Reference Location Bottom ™
Vertical Bearing Clearance 12.00 mil

Motes
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You can set these values from the Plot Setting Pane:

Setting Description Applicable Plot

Type

Horizontal Bearing The bearing clearance in the horizontal direction. Shaft Centerline

Clearance

Vertical Bearing The bearing clearance in the vertical direction. Shaft Centerline
Clearance

Shaft Reference The location in the bearing where the shaft is when the machine .
Location is at rest: Top, Bottom, or Center. Sl G

Machine Orientation  Provides a reference designation to where 0 degrees is. For a

horizontal machine this will typically be “Up”. However, for a Sl C Al

vertical machine the orientation may be another designation Orbit
such as “North”.
Alert Level Plots a circular region corresponding to the entered alert level. Rod Position
Danger Level ::Del\c/)éls a circular region corresponding to the entered danger Rod Position
Notes Free text field for plotting a note on the plots. The notes are

unique for each plot. Al

10.2.12 Viewing Alarms 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°
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Turn on Data Annotations to show markers on the Trend plot 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.

11/30/2017 4:4%:31.00 PM Company: BK Wibro
Demonet] ', Turbine Vib\ TIE\ TIEX §3VE2902E 2150 RFM

@ Direct 1.666 mil pp

Demonet] ', Turbine Vib!| TIE\TIEY £3VE29024 2150 RPM

@ Direct 3287 mil pp Dangar

Red: Entered Danger State

®
4;‘!9*&4;4 ;?g\m 4:43:40 FM 4:43:50 PM 4:50:00 PM 4:50:10 PM
|
| A
A

®
g mil
/ \ Yellow: Re-entered Alert State
Yellow: Entered Alert State. | \ / (Exited Danger State)
| \
|
& mil \

/ e\ Green: Entered Normal State
5 mil \ (Exited Alert State)
|
| \
4 mil d A
3 mil /
‘A
2 mil \\L ‘E{___ —
V%4
1 mil —— — i —
T1/30/2007 04:48:47 PM 11/30/2017 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 Show Data Annotations is on. 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 highest status is shown.

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.

You can turn on and off the alarm markers using the Show Data Annotations button on the View Tab.
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10.2.13 Plot Alarm Levels on Trend

You can plot alarm limits on the trend plots. To add an alarm level to a plot, open 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 two following figures show the Navigation Pane and Trend Plot with
the Over (Alert) and Over (Danger) alarm levels added to the plot.

Navigation

» Assets » Demonet]

¥ Turbine Vib » TOB » TOBX 63VE2903B » Direct

Points
Attributes
[] Maximum mil
] Minimum mil
Setpoint Alert mil
Setpoint Danger mil
Selected

DemonetT\Turbine Vib\TOB\TOBX 63VE2003B

DemonetT\Turbine Vib\TOB\TOBY 63VE2903A

Demonet1\Turbine ViIBATOB\TOBX 63VE2003B\Direct\Setpoint Alert
Demonet1\Turbine ViBA\TOB\TOBX 63VE2903B\Direct\Setpoint Danger

Clear All

11/30/2017 4:49:33.77 PM
Demonet]\Turbine Vib\TOB\TOBX 63VE29038 2219 RPM
@ Direct 2.242 mil pp

Demonet]\Turbine Vib\TOB\TOBY 63VE2903A 2219 RPM
@ Direct 4.649 mil pp Alert

Demonet]\Turbine Vib\TOB\TOBX 63VE2903B\Direct

O Setoint Alert 6.000 mil @ Setpoint Dander 8.000 mil

10 mil
-48:50 PM
9 mil

4:49:00 PM 4:49:10 PM 4:49:20 PM

4:49:30 PM

Company: BK Vibro

4:49:40 PM 4:49:50 PM 4:50:00 PM 4:50:10 PM

7 mil

5 mil

Q

4 mil

3 mil

i

Danger Level

™ Alert Level

2 mil
T mil

0 mil
11/30/2017 04:48:47 PM
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10.2.14 Channel Ordering

SETPOINT CMS orders the channels alphabetically using the Pl AF Description field. By default,
CMS loads the Description field with the channel name so the default channel order is alphabetical
by channel name. You can change the channel order by appending 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 3 2.1 Driver IBRV 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:

1. Machine
1.1 Case

1.1.1 Bearing 1
1.1.1.1 X Probe
1.1.1.2'Y Probe

1.1.2 Bearing 2
1.1.2.1 X Probe
1.1.2.2Y Probe
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_ — ,
G \\PIECEOFP\TestDB - PI System Explorer . — P PN

File Edit View Go Tools Help
T Database [T Query Date ~ (D @ @ Back () |H, CheckIn <} v [£]Refresh | (3 New Element - Search Elements p el "
Elements RV Turbo 1

- (@ FGENPT + || Gereral | child Elements | Attributes | Ports | Analyses | version |
(F Hydro Displacement 1
- (G Mon Turbo 1 Name:
(3 Non Turbo 2 Description:
- (G Mon Turbo 3
- & NonTurbo 4 Template: MetriNElement. Template. Point Type: MNane

3 Phase Trigger 4 Categories: Metrlx.CaNory.Elament.Polnt @] |[
- (J Radial Vibration 4 S
& RESAME Channel 2 Default Attribute:  Status AN J
- (3 RV Turbo 1 Extended Properties
- (@ RV Turbo 2
- (G RV Turbo 3
- (@ RV Turbo 4
(3 ryazan test accel
- (F Shaft Abs velodity 3
(3 shaft Abs velocity 4
- (F Shaft Absolute RV 1
- (@ Shaft Absolute RV 2 -

& velodty 4 .
- @ Metix Instraments Append numerical values to the

& Motor Speed Description field to order the channels

- (3 Cil Drain Temp A
- & Power . from lowest number to highest.

RY Turbo 1

Find: Parents Models Lavers Conneci®gs Children EventFrames I

m

< ] 3

7 Hements
= Ewent Frames |
[ Library i
e Unit of Measure

RV Turbo1 Modified:5/29/2015 1:05:50 PM. Version: 1/1/1970 12:00:00 AM, Revision 3

NOTE!

I You will need to close and reopen the SETPOINT CMS Display program to see the channel
ordering change.
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10.2.15 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 view of the
dynamic shaft information. This section discusses the types of compensation the VC-8000 system
performs and the steps to configure and use compensation.

SETPOINT CMS performs three types of compensation: Vector, Waveform, and Gap compensation.

The basic steps to using compensation are:

e Tag a data sample as reference

e Select the sample to use for compensation

e Turn on/off compensation

10.2.15.1 Vector Compensation

Compensation applied to filtered timebase and orbit, polar, and bode plots uses vector compensation.
Vector compensation subtracts the selected compensation vector from the vibration vector and plots
the waveform of resulting vector difference.

10.2.15.2 Waveform Compensation

You can apply waveform compensation to any dynamic data plot collected synchronously. This
includes orbit and timebase. It also includes spectrum, cascade, and waterfall plots when displayed
in orders of running speed. Waveform compensation subtracts the slow roll compensation waveform
from the current waveform sample-by-sample and is very effective at removing unwanted frequency
components up to %2 the sampling rate (Nyquist frequency).

o NOTE!
I Waveform compensation requires a Phase Trigger association.
10.2.15.3 Gap Compensation

Gap compensation subtracts the selected reference gap value from the gap value readings before
plotting. Gap compensation is used primarily with the shaft centerline plot.
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10.2.16 Select Compensation Sample

Select the reference sample for compensation from the reference data pane. You can use different
reference data samples for slow roll vector compensation, waveform compensation, and gap
compensation.

Hover over the reference sample
to use for compensation and click
Slow Roll, Waveform or Gap.

References

o

CoastDown Gap Referen

Slow Rall ‘Waveform Gap  Owerlay G
TZSlowRollTest
B29/2006 11-11:16.69 AM
126 RPM
@ o Demonetl ]
7/20/2016 3:26:17.96 AM i
171 kP E

View the compensation vector measurements in the reference data table.
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10.2.17 Pinning Plots

Pinning a plot causes the plot to display regardless of plot settings. Plot pinning is useful when you
want to compare several specific plots or for selecting plots for reporting. Pin plots will change time
range or time as the selected time or dynamic cursor are changed. Pinned plots retain compensation
and filtering set when the plot was pinned.

To pin a plot, click the pin icon * in the upper right corner of the plot. Then turn off the plots and
only the pinned plots will remain displayed.

10.2.18 Pop Out Plot

Any plot can be moved to a second window by right clicking on the plot and selecting Pop Out Plot.

Copy
Pin Plot
Lock Time

Pop Qut Plot

Settings

2112 RPM 12162017 1:02:39.80
Bearing TIBY 63VE2Z902A - TIEX 63VEZS02E

TIEY 63IVE2S02A
TIBX 63VE2S02B

45° L
45°R

[ ]
0.02525 )
Y 41,922
® Direct X -28.578 o
(218,38 um po ) : wm
(59,71 um pp )

100 1]
- up
50 o
E
= 5 4
-0
=100
b U T
=100 -ED o ED 100

Page 158 of 234 [}

© Briiel & Kjaer Vibro e S1176125.002 / V03
Technical alterations reserved!



© Briiel & Kjaer Vibro | Instruction Setpoint Condition
Monitoring Software

Using the CMS Display Software

10.2.19 Time Lock

Right click and select lock time to freeze time for a given plot so that multiple plots can be reviewed over a

range of time.

2084 RPM 6/1/2015 10:48:02.93 AM

3. @
0.0000s %8
Bearing TIBY 53VE29024 - New Channel Name vieirr ;II
® Direct
¥ 1
TIBY 63VE2002A a5 L (12.57 milpp) X 1asz mi
New Channel Name 35'R (8.10 mil pp)
E
121 RPM 6/1/2015 10:48:31.11 AM * o
0.0000s %@
Bearing TIBY G3VE2902A - New Channel Name e
® Direct g
TIBY 63VE2902A 45 L (0.98 mil pp ) X 0239 mil
New Channel Name 3R (0.57 mil pp)
0.4
— 024
E
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3677 RPM 6/1/2015 10:45:56.93 AM * o
. 0.0050 s (]
Bearing TIBY 63VE29024 - New Channel Name vt i
® Direct
TIBY 63VE2002A FEY (1.56 mil pp) xa.023 mil
New Channel Name 35'R (0.65 mil pp )
2245 RPM 6/1/2015 10:45:37.33 AM
Bearing TIBY 63VE2902A - New Channel Name
® Direct
TIBY 63VE20024 a5l (9.51 mil pp)
New Channel Name 'R (519 mil pp)

mil
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10.2.20 State Marker

10.2.20.1 Add State Marker

State markers may be added on zoom trend with context menu Add State to annotate when machine
state changes occur. The created state is shown as bar with a flag on zoom pane.

P start Up

19:46:20

s State bar

B Running Coast Down

19:46:30 19:46:40

P Add State

\ Click a location you want to add the state marker.

Then right clicking on zoom pane and clicking Add
State menu, an adding dialog will be displayed
where you can define Name, Description and Color
of the new state.

The added states are also displayed as events in the Events Pane.

Events

[SU
o
o

Start Up

6/1/2005 7:46:19.26 PM
Alert

TIEY 63VE2I02A  Diract
6/1/2005 7:45:38.30 PM

Danger
TIEY 63VEZS02A  Diract
B/1/2005 7:45:36.38 PM

Alert
TIBY 63VEZ3024 | Direct
6/1/2015 7:45:38.02 FM

Danger
TIEY 63VE2302A  Direct
6/1/2005 7:45:36.18 PM
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i X Add State () X
The cursor time is
used for the state Name New Statd
marker and it is not
editable in the
dlalog' Description
Color . Red j
Time 01/06/2015 19:48:30
Ok Cancel

S~

Clicking on the state event time

centers the selected time range
on the event time.
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NOTE!

I The state markers are only visible on zoom pane if Data Annotations from the View Tab is
activated and only the states of the selected assets can be displayed.

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 b4

Points from multiple assets are selected. Please select points belonging
to a single asset to enable custom event editing.
rack18MMachine2\Turbine

Compressor

Please deselect all of the other assets and try adding state again.

If there is no asset path defined in the hierarchy, the state will be added under root node by
default.

10.2.20.2 Edit / Delete State Marker

An existing state marker can be edited or removed with by right-clicking on the marker and selecting
form the menu options. The color and texts are editable, but time cannot be changed.

Edit State x

Delete State Name Running

Moving mouse near to a ﬂ

state bar or flag area, a /
context menu is shown. ; Description

Clicking Delete State will —
remove the state from the
system. Calor [ orange ~|
Clicking Edit State, a dialog Time 01/06/2015 19:46:26
box appears.
Ok Cancel
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10.2.20.3 State Based Display

Plot  @Tell me what you want to do

O Historical ﬂ Q @Q ®1w = { Dange . = One Plot ) ‘,Q Auto Each - o f * oﬂ [ Show Title [] Asset Path
Title | Horizontal

Playback 14 | & 4 e == Two Plot:
c "YP%E Jimeline Zoom  Go Zoom Zoom ® Events e State flselect - WoHOS  Change Auto Reset Auto  Data  Clear Clear
# Live To in oOw @1h Il Systen] Based || Fage 22 Four Plots  scales  Scale Scale  Annotations Pins Locks | Notes Time Range
Time Zoom Alarm and Efg Pages Data Plot Header

States can be used to color plot data based on assigned states if State Based button is toggled on.
This allows vibration data to be taken in context of state so that it is not incorrectly diagnosed. For
example a bode plot can visually show what data is in startup and what is in coastdown. If State
Based button is toggled off, the plot is drawn with trace colors.

5492 RPFM  §/1/2015 7:46:41.20 PM
TIEX 63VE2902B 0°
@ 1X0.915 mil pp 2 275° B Coast Down
[ 1000 2000
P T N ST T it S A S S SRR S W W S R R

) \‘_\
—_

3000 4000 5000 6000 7000
e L o e o

mil pp

[~

/
—

T T T T
o 1000 2000 2000 7000
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10.2.21 Error Messages

CMS will show a red X error indicator if there is a problem presenting the 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:

RFM  Slow Roll Reference

TOEY E3VE2503A
TOEX 63VE2503B
Company: BK Vibro

45 L
45 R

up

mil

Demonet] ! Turbine Vib!| TOB' Bearing TOBY 63VE2303A - TOBX 63VE2503B

10+
g
Y 5:
M
2
o T T T T
0s 1s 2= 2s 4=
105
E Hover over the red X to see a
8 = . .
S description of the plot error.
. -
M
2
o T T T T T

3s

45 Es

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)

Increase the selected time range.

Set a reference sample.

Move 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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10.3 Plots

After navigating to a point, clicking the plot buttons on the Home Tab will open that plot type for the

selected points.

The plot buttons are shown below followed by descriptions of each available plot type.

ks

Trend

EH

Data
Table

N

Orbit

N

Orbit Time

Shaft
Centerline

(Ll

Spectrum
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The Trend plot shows static values as a function of time.

The Data Table shows the numeric values of the measurements.

The Orbit plot is a two dimensional path of shaft centerline motion as viewed from an
orthogonal transducer pair (XY).

Selecting both the Orbit and Time buttons allows visualization of orbit and timebase
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.

The Spectrum Plot allows you to view the vibration amplitude as a function of frequency
in either half or full spectrum formats.
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[N

Warerfall

Cascade

Displaced
Volume

a—l]
Rod
Position

Compressor
Map

W

Time
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The Waterfall plot shows spectrums collected over a period of time.

The Cascade plot shows spectrums collected as a function of speed.

The Air Gap button plots present the rotor profile waveforms of multiple air gap channels.

The Crank Angle button plots reciprocating compressor measurements as a function of

the compressor crank angle position.

The Displaced Volume button plots reciprocating compressor measurements as a
function of the compressor cylinder displaced volume.

The Rod Position plot shows reciprocating compressor X-Y rod position.

The Compressor Map plot shows the operating point, surge control line, and surge limit
line for a centrifugal or axial compressor.

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.
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10.3.1 Orbit Plot

The Orbit Plot shows the dynamic shaft motion in relation to a pair of orthogonal transducers.

252 RPM  4/14/201511:28:21.67 AM
Bearing TOBY 63VE2903A - TOBX 63VE2903B Probe Locations
@® 0.1953s S:.60 mil 1.09 mil pp

‘e

] upP
€~——_Machine
; i ; Orientation
Rotation Dlrectlf)n -
)/

mil

0 7 Blank-Bright indicates
phase trigger marks and
shows the direction of
precession.

-0.5

You can adjust your Orbit plot using these options:

e Filtering to 1X, 2X or nX components e Manual Scale

e Compensate e Auto Scale

e Adjusting the number of Revolutions e Change the Machine Orientation
shown e Overlay Data

Go to Plots overview

o 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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10.3.2 Timebase Plot

The Timebase plot shows the dynamic transducer signal plotted against time similar to the

presentation that would be seen on an oscilloscope.

252 RPM  4/14/2015 11:28:21.67 AM

£ 45 0.4839 s
@ Waveform 0.43  0.82 mil pp \ Speed, probe orientation, amplitude, time and

date when the data was stored.

0.5
" 1 A
d
E oo q
0.5 Blank-Bright indicates
phase trigger marks.
T T T T T T T T T
Os 0.5s 1s 1.5s

You can adjust your Timebase plot using these options:

e Filtering to 1X, 2X or nX components

o Compensate
¢ Adjusting the number of Revolutions

shown

e Manual Scale

Go to Plots overview
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e Auto Scale
e Zoom in on a section of the plot

e Overlay Data
e Show Asynchronous Timebase
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10.3.3 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°

1 -
Channel amplitudes or
vectors if filtered.

0.5

e =AY

0.5 037

mil
1

0.5

A AN AN A AN A\ AN

R A AVAVAVAY

-0.5+

You can adjust your Orbit/Timebase plot using these options:
e Manual Scale

e Filtering to 1X, 2X or nX

e Auto Scale

components e Change the Machine Orientation
o Compensate Reference

e Adjusting the number of

e Overlay Data
Revolutions shown

Go to Plots overview
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10.3.4 Trend Plot

The Trend plot shows static values plotted against time.

Alarm annotations \

Cursor Time \

8/24/2017 9:28:47.81 AM

9 mil

8 mil

7 mil

6 mil

5 mil

4 mil

3 mil

2 mil

9:23 AM 9:24 AM 9:25 AM 9:26 AM

9:27 AM

9:28 AM

9:29 AM 9:30 AM TIBX 63VE2902B 3588 RPM
@ 1XAmplitude  0.49 mil pp
@ Bandpass Disp 1 0.24 mil pp
@ Direct 0.55 mil pp

TIBY 63VE2902A 3588 RPM

@ 1X Amplitude  1.25 mil pp

@ 1X Amplitude2 1.25 mil pp

@ Bandpass Disp 1 0.59 mil pp

@ Direct 1.25 mil pp

TPHS 63SE0518

@ Speed 587.77 RPM Alert

Points and
value at the
cursor time

1 mil

08/24/2017 09:22:24 AM

Begin Time

When analyzing a trend plot you can:

e Change the time range

e Auto Scale the Y axis

e Manually scale the Y axis

e Zoom in on a section of data

e Use cursors to see the values

e Show when signals entered and

exited alarms

08/24/2017 09:30:41 AM

End Time

Data

Change which channels show

Change which measurements show

Plot alarm set points on the trend

NOTE!

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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10.3.5 Bode Plot

This Bode plot shows the Direct reading and 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.

® 1X 2.042.:130'%

@ 1X (Warm Shutdown Slow Roll) 2.573 £ 15°

o 1000
o R SR R S N MR

90° ﬁ Phase Lag

180°

2000 3000 4000 5000 6000 7000
P S R S R S A S ! A R R R S S S SN S SRR IR R R N S S R S S

270°

5 .
6 / \\ Amplitude -
= HAN -
i [\
I A
, ] \, YA
1 \&\
When analyzing a Bode Plot, you can:
e Show Direct, 1X, 2X, or nX data
e Compensate
e Autoscale the speed and amplitude axis
e Manually set the speed and amplitude axis
e Apply cursors
e Overlay Data
o 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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10.3.6 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 \
2261 RPM 8/24/2017 9:27:02.69 AM Slow Roll Reference

TIBX 63VE2902B (45 R) 60 30
@ 1X3.090 £179° (0.51 £ 207

Phase Trigger
% Orientation
Rotation

Direction

Speed andTime at cursor

330

150 300

Machine Speed
at point

210 240

08/24/2017 09:22:24 AM 3.36 mil 08/24/2017 09:30:41 AM

Begin Time End Time /

When analysing polar plots, you can:

e Show 1X, 2X, or nX data

e Compensate
e Autoscale the speed and amplitude axis

e Manually set the speed and amplitude axis

e Apply cursors

e Overlay Data
e Label points with speed or time

Go to Plots overview
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10.3.7 Shaft Centerline Plot

The Shaft Centerline plot shows the movement of the shaft average centerline position over time or
shaft rotational speed. The average centerline position is determined from XY displacement probe

DC gap voltages.
Probe Locations
Demonet1\Turbine Vib\TIB\Bearing TIBY 63VE2902A - TIBX 63VE2902B mil
10/8/2015 8:46:57 AM10/8/2015 8:48:15 AM
North1
1527 RPM | X: 0.76 mil Y: 4.52 mil
“T
c
/7
Rotation
Direction Speed and
154 positions at the
cursor time
104
5
Plot Unit
-10 5 0 5 10 mil
The Shaft Centerline plot requires configuration of
e Plot Start Point
e Clearance Boundary
e Start Reference
e Machine Orientation
e Overlay Data
e Label points with speed or time
Go to Plots overview
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10.3.71 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.

10.3.7.2 Setting the Start Position

The 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.

Machine Orientation Typical Start Position

Horizontal Bottom
Vertical Center
Overhung Rotor Top
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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
[¥] ¥ ]
r (’ 469
905
304 1516
- Q1849
204 a
104 Z154
o 1 T T T 1
20 20 mil -10 -5 0 B 10 mil

Center:

TOBX 63VE2903B TOBY 63VE2903A
10/8/2015 8:33:04 AM10/8/2015 8:34:35 AM
up

1
-10 -5 0 5 10 mil

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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10.3.8 Spectrum

This screen allows you to view the vibration amplitude as a function of frequency in either half or full
spectrum formats.

— Plot Speed and Time
Z. ige
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 ) resolution, Windowing
<.
b 2834 3.887 € Data values at cursor
6
54
4—.
o
= 31
£
54
14
0 T T T A al A T A L f T T T 1
-35 -28 -21 -14 -7 0 7 14 21 28 35
X

e Change the number of spectral lines shown

e Change the windowing

e Show data in orders of running speed or frequency

e Show the full spectrum

e Integrate velocity or acceleration spectra

e Overlay Data
e Show Bearing Cursors

The X axis scaling always uses the manual scales. You can auto scale or manually scale the Y axis.

Go to Plots overview

© Briiel & Kjaer Vibro @ S1176125.002 / V03 e l Page 175 of 234
Technical alterations reserved!



Briiel & Kjzer Vibro
a spectris company

10.3.9 Waterfall

The waterfall plot shows spectrums collected over a period of time.

Plot Speed and Time
/ Channel Names, Cursor X position
L resolution, Windowing
2097 RPM  8/24/2017 9:39:55.07 AM

Bearing TIBY 63VE2902A - TIBX 63VE2902B -35.00 Hz 35.00 Hz ( 800 lines
° 2518 € 338 Data values at cursor

y
o
i
L 54052 AM
v
£
= ; S4011 AM
s
sas28AM
S3545 AM
s3502 AM
)
-2000  -150.0  -100.0 -50.0 1500 200.0
08/24/2017 09:37:51 AM Hz 08/24/2017 09:41:24 AM

When analysing waterfall plots, you can:
e Integrate velocity spectrums to

e Change the spectrum resolution

displacement or acceleration
e Change the maximum number of spectrums to velocity

spectrums shown e Auto or manual scale

o Rotate the plot

e Apply windowing

e Plot with the x axis in orders or

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 e Apply cursors

Go to Plots overview
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10.3.10 Cascade

The cascade plot shows spectrums collected over changes in speed.

Plot Speed and Time
P Channel Names, Cursor X position
§3§ﬁ.§ﬁ'f’av R oo e via8028 ~35.00 Hz 35.00 Hz (800 lines Hanning ) Z reSOlUtiOn, WindOWing

[ ] 3.518 5338

Data values at cursor

RPM

08/24/2017 09:37:51 AM Hz 08/24/2017 09:41:24 AM

When analysing 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 e Rotate the plot
frequency o Enlarge or shrink the plot

e Plot full or half spectrum e Reset the plot to the default view

e Show plot walls e Apply cursors

Go to Plots overview
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10.3.11 Data Table

The data table shows the measurement numerical values for the selected points.

Go to Plots overview

Page 178 of 234 . © Briiel & Kjaer Vibro e S1176125.002 / V03
Technical alterations reserved!



© Briiel & Kjaer Vibro | Instruction Setpoint Condition

Monitoring Software

Using the CMS Display Software

10.3.12 Reciprocating Compressor Plots

The reciprocating compressor plots include the Rod Position plot and the ability to plot various

measurements against the crank angle and displaced volume.

10.3.121

Danger Setpoint

20 7

mil

BLE R
A
.

Rod Position Plot

498 RPM Vertical Center V- -10.09 Horizontal Center V: -9.78 159 mil 9/2/2015 12:00:50 AM

40

Alert Setpoint o]

Vertical Channel

= 20+
]074-‘—‘\\—_///’—1

T
a5

40

304

Rod Position

T T
1808 225"

T
o
Crank Angle

Horizontal Channel

With the 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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10.3.12.2

Associating Channels with a Throw

In order to plot dynamic measurements as a function of the reciprocating compressor crank angle or
displaced volume, you must associate the channel with a throw. Rod Position and Cylinder Pressure
channels are automatically associated to a throw in the reciprocating compressor configuration.
Associate vibration and other dynamic measurements to the reciprocating compressor using the
Asset Path on the SETPOINT Setup Software Asset Framework configuration view. The following
configuration example shows the Recip Crankcase Velocity 1 and Crosshead acceleration channels
associated with the Comp A123 Throw 1. When these points are selected in CMS along with the
throw, CMS can plot these vibration measurements as a function of crank angle or displaced volume.

B ——
e Setpoint Setup - ChUsers\mnelsen\Documents\Metrix\Customer met files\Recip example ounﬁi 201?.].12.102549.“

File Edit

Hew

View

Modules

B o

[

i =Th:]

Opan

Save

Slot | Channel

Channel Type
Temperature

Display

Not Connected

Analog Output  Display Order

Transducer
100 0 Platinum (0.392) RTD

)

Asset Framework A

Asset Path
Comp A123\Throwl

Name
Suction Temp Head

Temperature

100 0 Platinum (0.392) RTD

Discharge Temp Head Comp A123\Throwl

Temperature

Type ] Thermocouple

Suction Temp Crank Comp A123\Throwl

Temperature

Type ] Thermocouple

Discharge Temp Crank Comp A123\Throwl

Process Variable TMM

Process Variable 4 to 20 mA through 68 ohms

Flow Head

Process Variable TMM

Process Variable 4 to 20 mA through 68 ohms

Flow Crank

Velocity

SV6300 Piezoelectric Velocity Sensor

Recip Crankcase Velocity 1 §Comp A123\Throwl

Acceleration

SAB200A General Purpose Accelerometer

Crosshead accleration ICom p A123\Throwl

Discrete Input

+3.3V or +5V Logic

Discrete Input 3 |

Phase Trigger

-24 'V Prohe Driver

|comp A123\Throw1

Rod Position

M¥2033 with MX2030 Smm and 8mm a

Jcomp A123\Throw1

Rod Position

M¥2033 with MX2030 Smm and 8mm a

Comp A123\Throwl

Cylinder Pressure

Custom Absolute Pressure Transducer

Head Pressure Comp A123\Throwl

[« =l <) =) (<) ) <) = sl =
N I RO IS T T T T (Y (S ) ) N )

B RTINS T S O (TR S I (T R O S AR )

Cylinder Pressure

Custom Absolute Pressure Transducer

Crank Pressure Comp A123\Throwl
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10.3.12.3 Plotting vs. Crank Angle

You can plot any dynamic measurement associated with the reciprocating machine as a function of
the shaft crank angle.

Rod Load Diagram

110 4

Gas Load Inertial Load Total Rod Load

kN

Load Reversal Points

Pressure vs. Crank Angle

A0\ e N e T A
LY N U R o N R S—

9
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Acceleration vs. Crank Angle

ORPM E/5/2017 2:06:58.18 AM Company: BK Vibro

NaVIgatlon SATA_Temp_Test2\Recip' Throw]' Crosshead Acceleration T1  1:44:33.38 PM ::
. @ Crosshead Acceleration T1 0 g's, X: 2007
» Assets » SATA Temp_Test2 » Recip » Throwl SATA_Temp_Test2)Recip! Throw] | Recip Single Cylinder] . i "
€ ® casForce-miss ki x2000 @ el orie=i{ - NOTE: You must select the Recip Cylinder a
| Recip Single Cylinder Throw .
Painte Throw to plot measurements against the
X 80.0 kN
Crosshead Acceleration T1 eis v - | crank angle.
["] Recip Cylinder Press T1 Crank

|| Recip Cylinder Press T1 Head
|| Recip Rod Position H || Recip Rod Position V

Attributes
0.005 g's

n

. I I
] ‘h,“-w -“'\ﬂ\/ \I\ "ll‘{w"‘l\.‘l‘.dfl'wu‘ "\j |”“\ ' ‘IIIA‘l nh \ul‘. \«\ \ '| ‘
¥ (Al | TR a I 1y uw i
AT V| "W” ”M{ f VI il
\SATA_Temp_Test2\Recipi Throw1'Crosshea. ll 'W “ \

\SATA_Temp_Test2 | MACHT \RV12-1 [ i
\SATA_Temp_Test2|MACH1\RV12-2

Selected

-0.00gskN
Clear All 0 B Crank Angle 360°
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10.3.12.4 Plotting vs. Displaced (Swept) Volume

You can plot any dynamic measurement associated with the reciprocating machine as a function of
the cylinder displaced volume.

Pressure-Volume Diagram

The pressure-volume diagram shows the cylinder pressure as a function of displaced volume (0% to
100%)

2754 :
e ———

sig

T T T T T T T T T T 1
0% 10% 20% 20% a0% 50% 60% 70% 80% 90% 100%

Showing the Adiabatic Theoretical Curve

You can show the theoretical adiabatic curve on the pressure volume diagram when plotted as a
function of displaced volume. The theoretical curve is a useful tool when diagnosing compressor

faults.
Mumber of Revolutions | 1 On the Plot Tab, under Recip, check the
. : Adiabatic Curve box to show the theoretical
Adiabatic Curve curve.
Recip
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3200 kPag
0%

Cylinder 1 Crank Side
Cylinder 1 Crank Side Adiabatic
3100 kPag Cylinder 1 Head Side

Cylinder 1 Head Side Adiabatic
3000 kPag {U

v

2900 kPag

2800 kPag

Adiabatic curve

2700 kPag

2600 kPag

2500 kPag

2404

2200 kPag

2200 kPag

In order to plot the adiabatic curve you must enter the isentropic exponent for the compressed gas
mixture. Use an Equation of State solver (purchased or available on the Internet) to calculate the
isentropic exponent. Enter the isentropic exponent under the cylinder attributes for the head and
crank chambers:

Navigation X
» Assets » Recip Single Cylinder Throw » Cylinder 1
Points
Recip Cylinder Press 3 Recip Cylinder Press 4 Recip Rod Position 1
Recip Rod Position 2
Attributes
[ Alert 0.00
[] Average Discharge Temperature 410.00 °F
[] Average Reference Temperature 138.20 °F
[ ] Average Suction Temperature 212.00 °F
["] Bore Diameter 152400.30 pm
["] Clearance 5.00 %
ac kPag
125
= pm
LD &l
( ] Head Isentropic Exponent 125
e —
Selected
Enveloped Acceleration 2
Recip Single Cylinder Throw\Cylinder 1\Recip Cylinder Press 3
Recip Single Cylinder Throw\Cylinder 1\Recip Cylinder Press 4
Recip Single Cylinder Throw\Cylinder 1\Recip Rod Position 1
Recip Single Cylinder Throw\Cylinder 1\Recip Rod Position 2
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10.3.13 Air Gap Plot

The Air Gap plots present the space between the rotor and stator. It indicates the rotor profile
waveforms of multiple hydro air gap channels. The minimum and maximum poles which should be
monitored are shown around the rotor profiles. The sensor locations are marked around the outside to
orientate the data. There are also tooltips available for each sensor marker and minimum / maximum
pole if you move the mouse near these locations. According to the angle axis and pole numbers
shown on the plot you can find out the rotation direction and pole numbering direction. The following
example shows that the rotation is clockwise and the pole numbering is counter clockwise.

240 RPM 11/8/2018 2:05:36.49 AM
Se|ected Minimum Air Gap E POle
© Alert Under 350.000 mil Readout
Pole @ Danger Under ~ 200.000 mil
Air Gap 1 Pole 1/24
@ Rotor Profile Wim 516.667 mil
Air Gap 2 Pole 1/24
@ Rotor Profile Wim 515.625 mil

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. If clicking at one location, one
pole is selected and 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

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
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To scale the Air Gap plot you can activate Auto Scale or change it manually with Settings dialog of
each plot or Change Scales button to edit the maximum radius.

Setti - . . .
g Measurement  Unit Minimum Maximum

Plot Scales w | Trend

Dial Radius 250000000 | pm o
X w | Orbit Timebase

+ | Bode

Attributes
Description

Mame hydrodsset

+ | Polar
Notes -
w | Shaft Centerline
w | Spectrum
w | Waterfall
w | Cascade
| Air Gap
Position |rr'|i| |n 500

+ | Crank Angle
w | Displaced Volume

+ | Rod Position

Close w | Compressor Map

10.4 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

10.4.1 Copying and Pasting Plots

Hovering over a plot will enable a camera icon in the upper right hand corner. Clicking the camera
icon copies the plot to the clipboard for pasting into reports.
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Use the paste command (cntl-V) to paste the plot into another document.
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10.4.2 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 p O rt

Setpoint CMS \DEMONET_PI'DemoNet DB

Open File
Bookmarks e Export CMS File (Save AS)
CMS
o Exports (only) the selected points for the selected time range to a CMS file, Typically used
Save As CM5 to email a data sample to a colleague for evaluation (max time range is 1 week).
File
Export
. Export CMS Database
(Clle=z Exports all points for the selected time range to a CMS folder (database). Typically used to
s backup a specific time period of data. Also used to copy data from the rack (HD) or
Database computer (XC) for backup or storage.
Options
About (N Export CSV Data
- [
&= Exports (only) the selected points for the selected time range to a CSV file, Typically used to
Export view data samples in Excel,
C3V Data

A Create Document

ooc
= Publish all plots as currently configured to a word document

Create
Document
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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.

date/time or change the Excel cell format to “time”.

EH9- - DemoExportCSV.csv - Microsoft Excel o ) ]
Home Insert Page Layout Formulas Data Review View Add-Ins Team Muance PDF @ o = gB 22
@ # Calibri Sl == %] % General - [Ej Conditional Formatting = S=Insert~ £ - ﬂ [ﬁ
8= ga- Bd- % - % » [§FFormatasTable - 3% Delete - | 3]~
Past . Sort & Find &
Tty BLU = P 8 %8 [ Cell Styles - ) Format - | (2~ e e v
Cliphoard 1 Font 5|  Alignment | Number Styles Cells Editing
Al - fe | path v
[ A [ 8 c D 3 F E
1 [path ] unit Subunit =
2 \\DEMONET_PI\DemoMet DB\Demonet1\Turbine Vib\TIB\TIBX 63VE2902B\Direct mil PeakToPeak
3
L Timestarr Value Status  Speed i
5 26:49.8  0.55997 Valid 1950.151 i
3 26:50.7 0.480935 Valid 1959.93
7 26:50.7 0.472053 Valid 1960.697
2 26:51.5 0.388657 Valid 1968.965
9 26:51.6 0.380059 Valid 1970.048
10 26:52.4 0.280096 Valid 1980.657
11 26:52.5 0.272823 Valid 1981.739 i
12 26:53.6  0.28002 Valid 1993.067 I
o NOTE!
I The default Excel time formatting does not show the hour. Click on the cell to see the full

© Briiel & Kjaer Vibro e S1176125.002 / V03 e
Technical alterations reserved!

B Page 189 of 234



Briiel & Kjzer Vibro
a spectris company

10.4.3 Exporting all Plots to Microsoft Word

You can export all the currently open plots to Microsoft Word in one quick process.

From the File Tab, select Export and Create Document:

©

Open Database E X p O rt

Setpoint CM5 \DEMONET_PI\DemoNet DB

Open File
Bookmarks [ Export CMS File (Save AS)
CMS
- Exports (only) the selected points for the selected time range to a CMS file. Typically used
Save As CM5 to email a data sample to a colleague for evaluation (max time range is 1 week).
File
Export
. Export CMS Database
o=z Exports all points for the selected time range to a CMS folder (database). Typically used to
s backup a specific time period of data. Alse used to copy data from the rack (HD) or
Database computer (XC) for backup or storage.
Options
. Export CSV Data
About
Exports (only) the selected points for the selected time range to a CSV file, Typically used to
Export view data samples in Excel,
CsV Data

A Create Document
[0oc |

Create
Document

Publish all plots as currently configured to a word 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.

o NOTE!
I If the export lists that errors occurred during the export, check your plots in CMS for error
indications.
o NOTE!
I Limit the Trend plot to less than 10 traces for best export presentation.
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11 Using the Removable SD card Media

When enabled, the SAM can collect steady-state 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

M 202005AM

= SD Card

IMPORTANT!

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.

11.1 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.
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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.

11.2 Data Storage
The amount of data stored and the time duration before the card fills and starts over-writing 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 to the machine operating conditions to optimize
the amount of stored data.
11.2.1 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.
11.2.2 Compression
There are multiple levels of compression used to maximize the data storage on the SD card.
11.2.21 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.
11.2.2.2 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.
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11.2.3

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 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 have been published during the
configured periodic interval the most interesting waveform for that interval is then published.

Dynamic Collection Rate

The Dynamic Collection Rate 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 then 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 dynamic collection rate to a longer time to extend the SD card storage time.

Overwriting

When the SD card fills the system will overwrite the data, 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!

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.

11.3 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 Briel & Kjeer
Vibro Services to upgrade existing racks.
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11.4 SD card Status

You can verify correct SD card operation from the front panel display, from the SAM LEDs, or from
Modbus status registers.

11.4.1 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 Indicationl OK LED Color Indication

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
UMMs 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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11.4.2 SD Card Status via Modbus

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.

11.5 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.

WARNING!

In hazardous locations do not eject or insert the SD Card unless the environment has first
been proven safe.

11.6 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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11.7 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 File 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.

11.8 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.

11.9 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 PlI
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.

11.10 Backfilling SD Card Data into a Pl Server

Refer to Section 14 for information on backfilling data stored on an SD card into a PI Server.
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12 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 38 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

©

Wide Area Network

CMS Client PC
=l .

;,’7 e

SETPOINT MPS

Figure 38: CMS XC on a WAN
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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.

Figure 39 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.

Local to the Machine Remote Monitoring Facility

ya

=
Wide Area Network

3

N
|
Local PI  CMS-XC PC

Server Main PI

CMS Client PC
Server
SETPOINT MPS
Figure 39: CMS-XC Backing up a PI Server
o 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.
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12.1

12.2

Configuring a CMS-XC Computer

Configure the CMS-XC computer using the SETPOINT-PI Adapter Setup software. See Section
8.1.2 for information on configuring the XC computer storage locations and folder names.

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!
Install the Setpoint Adapter before performing this step. The Setpoint Adapter will

automatically create the Setpoint Remote Users group.

Configure the users from the Windows Computer Management.

Recent tems

Open the Computer Management
— dialog from the Windows Start menu
by right clicking on Computer and

/’ then selecting Manage.
Control @ Manage

Scan with Sophos Anti-Virus

Comput

Devices

ﬁ Tortoise5VM ¥

PEELR Map network drive...

Disconnect network drive...

Help ani

Alternatively, you can open the Computer Management dialog from Control Panel by selecting
Adminstrative Tools and then Computer Management.

The Computer Management dialog will open:
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, =

In the Computer Management dialog, click Local Users
and Groups, and then Groups in the Name Pane.

I =i .= /
E‘J Coghputer Management (Local| | pame Actions
4 [flfsystem Tools Asers Local Users and Groups -
Task Scheduler =
Groups More Actions 4

2] Event Viewer
2| Shared Folders
4 |$J Local Users and Groups
7] Users
| Groups
[ @ Performance
=4 Device Manager
4 E Storage
i=% Disk Management |
[ ::Jﬁ Services and Applications

= Right click the Setpoint Remote b1
-
& Computer Ma"agemem. I a— / Users group and select Add to

File Action View Help Group.
& Computer Management (Local| Name Description + || Actions
“ ﬁ% Syst_?ka:T.:sd | %—' Power Users Power Users are inclugled for back... Groups S
" é Eas t;' Eeuer % Remote Deskgdp Users  Members in this groyp are grante... More Actions »
" & S:en d LaT:r éE—'Replicat Supports file replicafion in a dom...
[ ared Folders . .
4 %J Local Users and Groups e User, Users are preventeq from making ... Setpoint Remote Users -~
7] Users & HefpLibraryUpdaters More Actions »
[ Groups $% PI Buffering Administr... Enables users to configure the PI .. T I
b @ Performance '., Setpoint Rr:tr: Users Enables Add to Group...
5 Device Manager J SophosAdministrater  Sophoss 1
4 E Storage éE—'SophosOnAccess Contain All Tasks r |
=% Disk Management %—' SophosPowerlser Sophos| " |
; elete
B EJ¢ Services and Applications J SophosUser Sophos
P S0 Server20055QLBro... Membe Rename B
< m |+ || #sQLserverMssQLServ... Membe Properties s i
= [E ﬁ

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:
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F B
Select Users, Computers, Service Accounts, or Groups &Ig

Select this object type:

Users, Service Accounts, or Groups Chiject Types. ..

FErom this location:

ceeglobal .com Locations...

Enter the object names to select (=xamples):

Domain Users

5

eck Names

o) Coom

12.3 Configuring the Network Firewall for CMS-XC

To allow remote access to the CMS-XC data (see Figure 38 and Figure 39), you will need to have
Firewall ports 8001 and 8002 open.

12.4 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.

12.5 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 the Setpoint Adapter. If you have changed the rack name or removed a
rack from the adapter 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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13 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 40.

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.

| |
rl_gthernet Network ()
—

CMS Client PC

=
II-I

i

| | ]
i
p= =Sl N
PGy

SETPOINT MPS

Figure 40: 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.
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NOTE!

I The CMS HD feature requires the SAM to have a password configured. Refer to the VC-8000
manual S1079330.

IMPORTANT!

The CMS-HD storage drive will overwrite when full. Periodically copy the HD database to a
computer or save important reference data in a .cms file.

13.1 Configuring HD Storage

Setpoint HD does not require configuration. HD enabled hardware will automatically store condition
monitoring data from CMS enabled monitoring modules.

13.2 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. To prevent loss of important data, periodically import the HD
database or view and save important data from Setpoint CMS.

The Setpoint display provides basic information on the HD storage which you can use to determine
when to upload and save data.

Refer to Section 15.5 for information on verifying data storage rates.

13.3 Copying HD database to a Local Drive

Refer to Section 14.2.

13.4 Automatically Backfilling HD Data into a Pl Server

You can configure the Setpoint-Pl Adapter to automatically backfill data from Setpoint HD into your PI
Server in the event of network communication failure. (See Section 8.2 to enable or disable.)

When the backfilling option is active, the Setpoint-Pl Adapter checks for Setpoint HD data not already
in the Pl Server when:

e The Setpoint-Pl Adapter Service is first started

e When communication to the Setpoint rack is restored after being lost.

© Briiel & Kjaer Vibro @ S1176125.002 / V03 e l Page 203 of 234
Technical alterations reserved!



Briiel & Kjzer Vibro
a spectris company

NOTE!

Backfilling does not apply PI Compression for points that already contain data in the PI
database. Backfilled data may store more samples than when on line.

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 14) at a convenient time.

NOTE!

I Backfilling does not import data prior to when the rack was added in the Setpoint Pl Adapter.
Follow the instructions for importing a dataset (See Section 14) for migrating Setpoint HD data

stored in the rack prior to connection to a Pl Server.
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14 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 PI System. This feature is useful for:

e Racks that cannot be connected to the network.
e Data collection from portable racks
e Racks collecting data before the Pl System was installed.

e Data stored during network outages

The Setpoint-Pl Adapter 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 the Setpoint-Pl Adapter 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.

14.1 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 PI
archives.

To create an archive:

In Pl System Management Tools, open the Archives plug-in.
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1. Chose the Server

{@ Archives - P System Management Tools (Administrator)

fle Wew Iodls Help

Severs ® IR TE )
‘ [search P et
Servers
f Drive D Capacity: 1743 GB

O demanet_pi I
|| O PiECEOFR

{ SESAME

[ used space: 895 cB O Free space: 848 GB

Histaric | Future |

NG
[ [ Review and update parameters \ ]

System Management Tools NS

NS
|Search »p # [ Start Time | End Time | Duratng, [ Size (ME) | % Ful | Conupt [ Archive File | Last Modfied Time Backup Ti
Alarms 0 10/16/2017 1:47:10FM_Current Time Dd0E0IINGIEZ 85 DAParchSESAME_2017-10-16_13-4543.arc  10/17/2017 447.50PM 104177207
Batch DAPI\arcASESAME_2017-07-11_00-46-06.arc  10/17/2017 7.40:57 &M 104167207

DeAPIharcASESAME_2017-07-06_11-24-01.arc 771172017 1:04:32 AW 74042010
DAParchSESAME_2017.07.01 220812 arc 74642017 1221:53PM  7/6/2017

DVPIarchSESAME_2017-06-1900-00-00.ac  10110/2017 120008 PM 7/1/2017

:59:54
p22:23 8192

& Inefaces 2. Navigate to Operation, Archives  [i5y as
gptrc:rt::n / 0952 B

ata

AF Link.
Archives

Backups

Licensing 3. Select Create a New Archive.
hessage Lose (or right-click and select Create

Module D atabase
Metwark Manager Statistics N eW) .
Pl Services
Pl Version
Reasan Tres 4 | |
Snapshat and drchive Statistics
Turing Parameters
Update Manager [ Online reprocessing ]
Paints
Security Archives: 5

Session Record

| sEsamE\mnelsan || piadmin, piadmins, PIEngineers, ... |

The Create New Historic Archive dialog will open:

.':i Create Mew Historic Archive

' Single archive © Multiple archives for backfiling

Archive path: ID:'\F‘I'&arc

} Select Create Archive with Fixed

Archi 3 iarch. 001
fETIVE ams |p|ar-: 1| Start and End Time.
)

L~

— Options ' .
For Start Time, enter a time
equal to or earlier than the oldest

‘e ] ] ] ] timestamp for data to be
Create archive with a custam fided size I a fAE backfilled.

" Clone primany archive fived size

¥ Create archive with fixed start and end time
N For End Time, enter the start

Stark time: |1 May 2017 // time of the oldest current

archive.
Endtime: [19Jun2017 <

P Select Dynamic as the archive
Type: 2132 ME € type.
] I Cancel | Click OK to create and register
the archive.
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14.2 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!
I The Export CMS Database option will only be active if you are currently connected to a CMS
HD or CMS XC database.
; NOTE!
I 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.
: Setpoint CMS - DEMONET_PI
Open Database E X po rt
Open File
Bookmarks n Export CMS File (Save As)
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
oMS backup a specific time period of data. Also used to copy data from the rack (HD) or
Database computer (XC) for backup or storage.
Options
Abous ; Export CSV Data
Exports {only) the selected points for the selected time range to a CSV file. Typically used to
Export view data samples in Excel,
C5V Data
a Create Document
od Publish all plots as currently configured to 2 word document
Create
Document
. Create Report from Template
od Publish data using a report template. Typically used in test stand envirenments.
Create
Report
The export process will require you to specify a location to store the database.
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14.3 Uploading XC or HD data in the Pl System

From the Setpoint-Pl Adapter, select Options and then Upload.

Options

Open Log Fnlderl
Open Services Dialag |

Pl Systerm Options

About Update AF units of measure with Setpoint units. Update UOM

Feset Pl tag compression settings to Setpoint defaults.

ap

Reset Compression |

Impaort CME Data into Pl System. |

Upload

] Suppress Setting Rack Time

[ ] Enable Test Runs

| | Adaptive Exception Deviation

x .
Upload CMS Database Set the location of the CMS SD
database or location where CMS XC or

CMS Database File |C:\Users\mnEIson\Documents‘\Setpoint‘\Custom{ HD data was exported.
Pl Server

10.152.55.20 | The PI Server, AF Server, and AF
AF Server

|PEACECFPI | Database fields will auto-fill according to
the Pl System Settings.

AF Database

| MylmportTest |

) ! - : - Click OK to upload the data into the PI
Warning: If you are uploading dota thar predate your PI Syztem installotion, P archives
may need to be created by your Pl Administrator. SyStem .

Exampile 1: My CM5 datobose is from a shutdown on July 10, 2077 and my Pl System

hos been runnig since Januany 2075,
You are good to go! Your Pl System s ready to archive the uplood range.

Exampile 2: My CM5 datobaose is from a shutdown on July 10, 2077 and my Pl System
hos been running since August 2017

Since the Pl System was not running in fuly 2017 it will not hove archives. Please howve
your Pl administrator create oddition archives for backfilling this data.

ok || cancel
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15 Verification

This section lists ways to verify the data flow between the SETPOINT rack and the database (P!l
System, XC, SD, or HD.)

15.1 Verifying Connection to the Setpoint-Pl Adapter

To verify that the SETPOINT rack is properly connected to the Setpoint-Pl Adapter and the system is
collecting data, open the Setpoint-Pl Adapter Setup program and verify that the rack status is
“Collecting”.

Setpoint - Pl Adapter Setup FSETPOINT

Add  Edit Delets Check
Connections

Edir Tools

Action | Status Rack IP Address | PlServer | CMS-XC Database
JOS(OD @ Degnonet] (5.1.1900) (2aF xC 152,168, 0.103 DEMOMET_PI CMs

Verify that the Setpoint-Pl Adapter is
collecting data from the rack.

15.2 Verifying Data in the Pl System Database

PI 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:

Lo PI Systern
#® AboutPI-SDK
%j PI ProcessBook
€Y PI System Explorer (64-bit)
@ PI System Explorer
@® PISDKUtility (64-bit)
@ PISDKUtility
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~
@ WDEMONET_PI\DemoMet DB - PI System hplcm“ Eléu

File Edit View Go Tools Help
T8 Database ¥ Query Date ~ (1) @ @ Back ) |H, Checkln ¥} « [#]Refresh |3 New Element = ] New Attribute |Sean:h Elements Lo '|
Elements Dermonetl
&8 Elements ‘ General I Child Elementsl Attributes |Pods | Analyses I Vasml
5] Group by: ] Category [] Template
[ (F Metrix Instruments E Ctd—
| Element Searches s . . [rame: oastaonn
a e 2) Click the Database button. A window | _ . -
—| will open where you can select your AF configuration Item: [
| Server and AF Database. Categories: @
m efault UOM: <Monex -
< Demonet Speed 121.4375
Value Type: Double -
@ =] Demonet Stopped 0 e —
Value: 0
&7 InstrumentStatus 1
@ =] Loose Bearing ] T (*
Settings. ]
€| [=] Misalignment 0
@ =] Rubbing ]
@ =] Startup 0 f
(7 Elements @ =] Steady State i} i
|— Event Frames <7 TIBX 2% Amplitude 0.0452013575 = I
i Library &F TIBX 3% Amplitude 0,007791213
= Unit of Measure #F TIRY 1 1¥ Amnlih = N NN118775247 M)
Demonetl Modified:10/22/2014 9:46:02 AM. Version: 1/1/1970 12:00:00 AM, Revision 3

3) Expand the Elements to get to the
measurement you want.

File Edit View Go Tools Help
R Database F¥ QueryDate - U &5 | (D § T [ search Eiements o~
Elements l Direct
& Eemenss * ||| general | chid Blements | Attt 4) Select the Attributes tab.
=~ (§ Demonetl
i (G Diagram
& Temp Fter - T T
- @ TempAt 2| 4| 3| &/ Name 2| value @+ Description: Value
[ (3 Turbine Axal Configuration Ttem:
- (@ Turbine Vib B | El Alert - '
[#- (F SPEED - Categories:
t B | =
= (=] Alert Method Over
i~ @ feary T fiez90zA - Tk 03 il . emi 5) Right click the data value and
5 B | =] Alert Under omil H -
select Time Series Data.
B | =l Danger :
=
B | =] Danger Method Over I [ ]
- (G Async Waveform Settings... W
B | =] Danger Over 8
- 5 Direct 3 * | \peMOT_PT\Demonett,3.2.Direct.0;UOM=mi
- @ Gap B | =] Danger Under omj
- (G n¥ Amplitude
5 Sync Wavefo i | g Resetto Templ
ync Wavetorm B | ¢F Data Status 2 |
& TIBY 63VE29024 i New Analys
- & TOB i B | =] Data Status Mask 201326658 I
e - &, Categori
il 1 | b B | =] Is Primary True !
I
Time Series Data...
(7 Elements B | =] Maximum 10 mil |. Ime Sertes
Trend
|| Event Frames B | ] Measurement Index 0 B AddtoTrend
o Tren
i1 Library B | ] Measurement Status 2 Change Display UOM
zn Unit of Measure n Vit - @ Fefresh
Data 2
= 5a Copy =

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.
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% Time Series Data

ik rTreEm

S

a &

Archive | sampled | Plot

I Summary

Attribute: Data

Start Time: *-8h

Retrieval Type: | Time Range

Boundary Type:

Filter:

(=]
Bk ==

z)

-

Time Stamp
6/2(2015 8:04:25.005 AM
6/2/2015 8:08:07.837 AM

0.253775341675712 mil
0.265252500772475 mil

Set the Start Time and End Time and
click the Refresh button.

[ Show Filtered

622015 8:08:08.798 AM

0.280593117273053 mil

6/2/2015 8:08:09,518 AM

0.295247703730665 mil

6/2/2015 8:08:09.598 AM

0.29952797293663 mil

6/2/2015 8:08: 10,078 AM

0.312618583440731 mil

6/2/2015 8:08: 10, 158 AM

0.315636098334857 mil

6/2/2015 8:08:11. 198 AM

0.330171287059734 mil

6/2/2015 8:08: 11,278 AM

0.331007122993469 mil

£/2/2015 8:08:12. 158 AM

0.343549460172653 mil

® 0.25669

samples.

View the number of samples stored in
the Pl System database and a plot of the

£/2/2015 3:54:15 PM

3272 results returned in 0.0156001 seconds.
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15.3

15.4

15.5

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 SETPOINT 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 *

=i " " O onnected

App ooule eria he 3 He O Available R s
SAM (MAIN FIRMWARE) | 84161750002  |5.00.5003 EE— = —

MRS ol SLLLLE Clicking the Boost button causes the
M D ST 3 SETPOINT rack to collect and store a 10

QLSS L AL TS | [FAELEEES 31 seconds of boost mode waveforms for
1 |tvm XYT1146125180|5.00.9002 5| the selected channel

[0 I S

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.

Verifying Data Storage Rates

You can verify the rate at which the system is currently sending data to the database.
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From the front panel display or the
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.

Verification

4.31 KB/s

5D OK
Data Start: 11/7/2017 4:18:00 PM
Data End: 11/28/2017 2:03:47 PM
Capacity: 4GB

0
4.31KB/s

23.68 Kbps

Adapter

Link

0
23.68 Kbps

© Briiel & Kjaer Vibro @ S1176125.002 / V03 e
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For SD and HD, the details view
shows this information:

Storage write rate. This is the
amount of data being written to
the storage device per second
and is also displayed on the bar
graph.

The Data Start is the oldest data
stored since the last export.

The Data End is date of the most
recent data stored.

Capacity: The installed storage
device size.

For networked connections to a Pl
System or Setpoint-XC view the
CMS details.

Data rate indicates the network
data bandwidth usage.

Adapter shows the status of the
Setpoint-Pl Adapter.

Link shows if green if there is a
valid Ethernet connection to a
Setpoint-Pl Adapter.
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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:

Mirimize Close

HD Write Rate HD Available Free Space HD Read Rate
1000 450.87 1000

0 0

5.15 KBfs 422.3GB
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:

Miniredre Close

Ethernet Adapter Send Rate Ethernet Ad

1000

0

23.93 Kbps
Valid

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 Pl 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-P| Adapter status. When green the adapter is operating
correctly. If yellow, one or more adapter connections (Pl System or CMS-XC) have failed.

Link Status: When green the rack is correctly communicating with the Setpoint-PI Adapter. When
yellow, the rack cannot communicate with the adapter. This may be due to physical network
problems or problems with the adapter.
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16 Maintenance

In general, SETPOINT CMS database maintenance is similar to maintaining any other OSlsoft PI
database. Refer to OSlsoft Pl system manuals and videos. This section lists maintenance specific to
SETPOINT CMS.

16.1 Monitoring the Database Size

Use PI 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
QI8SRGRG- P ]
& | Achive Fie | Server | Collective | Total Everis | Status | Sze (MB) | Start Time | End Time. | Lietime | Lost Modified Time. | Backup |
Servers D:\PIarc\DEMONET_P|_2013-11-19_074920a  DEMONET_FI 0742208  Pimay 25 11192013 75030 AM  Curent Time 1901500338, 11/20/2013 113907 AM Never
E DEMONET_PI 1 DAPParc\DEMONET_PI_2013-11-19_04-54-01.ac DEMONET_PI 35108412 Has Data 256 11/19/2013 4:55:12AM  11/19/2013 750:30 AM  0d 02555:18.0 11/19/2013 8:48:19AM  Never
o 2 DAPRarc\DEMONET PI20131119_00-1327ar  DEMONET_PI 043652 HasDaa 256 TIA92013T216MAM TIAV013ES512AM (40440380 11/19/201360742AM  Never
3 DAPIarc\DEMONET PI_201311-17_0734 34z DEMONET_PI W HasData 256 T/IT20BTHRAM  T/IVATIIZERAM 101640020 11/19/2013 128632AM  Never
4 D:Pharc\DEMONET_P|_201311-14_185210ar  DEMONET_FI U1 HasDta 266 TI/14201365354PM 1117201373432 AM 21240380 T1/17/201381250AM  Never
5 DAPIarc\DEMONET_P|_201311-13_165553ar DEMONET_PI 4972 HaeData 256 T1/132013456INPM  11/14201I65ISPM 140157230 11403 TSE51PM  Never
1 D:A\PParc\DEMONET_PI_2013-11-13_12-35-26.ac  DEMONET_PI 34329379 Has Data 256 11132013 123606 PM  11/13/20134:56:31 PM 0d 04:20:25.0 1M/13/2013 5:4251 PM Never
e 7 DAPNarc\DEMONET_PI_201311-13 0845122  DEMONET_PI USEOSEE  MasData 256 TL/II201384546AM  11/1/2013123606PM 00350200  11/13/201314200PM  Never
v R PIL20131112_171306 = DEMONET_PI 331669 HasDeta 256 T/1220135730PM  11/13/201384545AM 01526060  11/13/201393610AM  Never
5 D:\Pharc\DEMONET_PI_201311-11_193218arc  DEMONET_PI UEII42  HasDta 266 T/II01ITR2PM 11/12ANISITAPM (24710 11A2/201355754PM  Never
10 D:\PParc\DEMONET_PI_2013-11-11_07-56-39.ac DEMONET_PI 32671833 Has Data 256 1112013 75707AM - 11/11/20137.3229PM 0d 1135220 171172013 75820 PM  Never
11 DAPRarc\DEMONET PI_20131110_124027ar DEMONET_PI 620570  HasData 25 1/102013124043PM 11112013 7STOTAM 01816240  T1/11/201390603AM  Never
e 12 DAPNarc\DEMONET_PI_2013-11-10_07-4007a  DEMONET_FI U3 HasDeta 256 T/I0201374030AM  11/10/2013124043PM GJ0500130 11102013 11658PM  Never
@ IT Points 13 DAPRarc\DEMONET_PI_2013-114_183821am  DEMONET_PI 0714 HasDta 256 T/013ZISBPM 11/10201374030AM (1201040 11/10/201384601AM  Never
21 Oporation 14 DAPNarc\DEMONET_P|_2013-1109_0B5342arc  DEMONET_PI BEOGNS  HasData 256 TV/A/NIIESITAM  11/S201373926PM 01045280  T1/B/1IEIBIOPM  Never
15 D:\PParc\DEMONET_PI_2013-1109_0148-10.ac DEMONET_PI 35013117 Has Data 256 11/9/2013 1:48:20 AM 11/9/2013 8:53.57 AM 0d 07:05:37.0 11/3/2013 9:46.14 AM MNever
Bacups 16 DAPNarc\DEMONET_PI_20131108_184743arc DEMONET_PI 3ITB2 HasData 255 T/0IIEATE2PM  11/9201314820AM (40700280  1L/Y201330453AM  Never
Licensng 17 DAPNarc\DEMONET_PI_2013-1106_18 42323  DEMONET_FI 32078314 HasDeta 256 T/EQ0I3742I2PM TLBR01364752PM 12305200  11/B/201371B16PM  Never
MDB o AF Synchrorization 18 DAPNarc\DEMONET_PI_2013-1104_1420-17ar  DEMONET_PI JESL  HasDta 266 T/A013Z0IPM 1/ER013TA2IPM 20522020 11/6/201382647PM  Never
Message Logs 19 DAPNarc\DEMONET_PL_2013-11:04 031942  DEMONET_PI B HeeData 26 TI/4/Z01391954AM  11/4201322030PM  GI0S00360  TI/A/013IZTSIPM  Never
Module Database 20 D:\Pharc\DEMONET_PI_2013-11-04_06-14-21arc DEMONET_PI 34821085 Has Data 256 11/4/2013 6:14:29 AM 11/472013 9:19:54 AM 0d 03:05:25.0 11/4/2013 10:06:44 AM  Never
Network Menager Siatisics 21 DAPharc\DEMONET PI20131103 2313352 DEMONET_PI IO HasData 256 T/AIINIIIPM 1A201361425AM (40700560  T/A201372109AM  Never
Pl Senvices 22 D:Pharc\DEMONET_P|_20131103_20-18 T4arc  DEMONET_FI U7 HasDfs 256 T/I0IIEIEZPM I/A2013TT1333PM (0255100 11/3/2013 115836 FM  Never
Pl Verson 2 DAPIarc\DEMONET_P|_2013-11-03_17-2253ar:  DEMONET_PI US4 HasData 256 T/ANIIGRZEIPM  1/A201381823PM (0255240  TIA/0IIESISEPM  Never
Reason Tree i 24 DAPParc\DEMONET_PI_2013-11-03_14-32-34.ac DEMONET_PI 34911976 Has Data 256 11/3/2013 23241 PM 11/3/2013 52259 PM 0d 02:50:18.0 11/3/2013 5:58:17 PM Never
f:::‘:‘:: ;:"’* Statistics 25 D:\Pharc\DEMONET PI_2013.1101_182417ar DEMONET PI 12488691  HasData 256 A201362415PM  11/4201323241PM 142008260  11/2/201330740PM  Never
Yabdrnn 2 D:PIarc\DEMONET PI_201310-31 1225272 DEMONET_FI 24221878 HasDaa 256 10/312013123250PM 11/1/201362615PM 140551250  11/1201373810PM  Never
ok 27 D:\Pharc\DEMONET_P|_2013-10-29 2053072 DEMONET_FI 68221 HasDta 266 10/29/201385556PM  10/31/2013123250PM 141536540  10/431/2013 111:30PM  Never
5 Sty 28 DAPIarc\DEMONET_P|_2013-10:28_005551ar: DEMONET_PI 029964 HesData 256 10282013 125659AM 1029/2013B5556PM 101956570 1022013 92822PM  Never
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 2:14:19AM  Never
30 DAPharc\DEMONET PI 20131023 0255-10ar  DEMONET_PFI W12 HasDeta 256 WZ3201325441AM  1025/201371233PM 1617520 1025201381243PM  Never
31 DAPharc\DEMONET_P|_201310-19 2058572 DEMONET_FI 170603 HasDeta 256 1019201390211PM  1023/201325441AM  X0552300  10°23/201332704AM  Never
32 D:PNarc\DEMONET_P|_201310-17 2359553 DEMONET_PI 190819 HasDdta 256 10/17201311S5Z1PM 10A9201390211PM 192102500 10/19/2013 100543PM  Never
33 DAPIarc\DEMONET_PI_2013-10-16_00-07-18arc  DEMONET_PI 2497918 HasDta 256 1/IGRZ0I3I20644AM 10/17/2013115921PM 102352370 10/16/2013 1221.02AH Never
34 D:\Pharc\DEMONET_P|_2013-10-13_04-48-43arc DEMONET_PI 36159853 Has Data 256 10/13/2013 4:48:11 AM  10/16/2013 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 I HasData 256 T0/D2013ETT43PM 101V0134LETIAM 200836230  10/13201352728AM  Never
Gl me e e A i e e A D e O LIJ
I Session Record
[DEHONET Pidmrisaor | padein I

From the list, you can see that from October 19t 2013, to November 19t 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!

I 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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16.2 Archive Backup

Refer to OSlsoft documentation for best practices on backing up your data archives.

16.3 Adjusting Compression

You can adjust the Pl 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, you may want to
increase the compression levels to avoid collecting excessive data. CMS automatically reduces
compression during transient speed conditions. OSlsoft has several excellent videos on the Internet
explaining how to adjust the compression settings and how PI data compression works. Briel & Kjeer
Vibro Services also can help with adjusting compression settings.
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17 Troubleshooting

17.1 Plot Messages

The SETPOINT CMS Display Application 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 14: Plot Error Messages

Data necessary for the plot type does not existin ~ Change the time range to include

No Data the selected time range. data.
The data is invalid. This may be caused by a Verify that the synchronous sample
Invalid Data range check error, a speed error, or the speed or rates were set according to Table 9.

amplitude are too large or small to calculate the

Check transducer wiring.
value.

Fix the probe orientation

Y and X probes are  The probe orientations are not configured with X configuration so that the probes are

non-orthogonal following Y by 90 degrees in a clockwise direction. g degrees apart.
: Compensation is active but no compensation Select a reference data sample for
No Compensation  yector or waveform is set for the point. compensation.
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17.2 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 Briiel & Kjeer Vibro Service
for additional troubleshooting information.

Table 15: 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

Adapter fails to connect to  Incorrect Firmware Revisions to support CMS. See Table 4 : SAM Firmware
rack Revision for Function.

Verify that the SAM IP Address is on the same
subnet as the computer running the SETPOINT-

Network IP Address Incorrect  py Agapter (See Sections 7.1 and 0.) Use Ping
command to verify communication.

Adapter fails to connect to ggryer not running Restart the Pl server.

Pl Server

Adapter fails to build AF Not enough PI Tag licenses Verify that you have enough Pl Tag licenses
hierarchy available (Refer to OSlsoft documentation).

Asset Path not filled in Assign asset paths to the channels.

No PI T llocated
° sl Verify the channels are turned on.
Channels are not on.

Verify the SETPOINT-PI Adapter is running and

Adapter service not running collecting.
No data collected Verify that the monitor module is CM-Enabled.

. See Section 3
Module is not enabled.

Verify the rack time and time zone are set
correctly (see Manual S1079330). If the rack

Incorrect Rack Time time is incorrect, the rack may be trying to store
data in the future or distant past in relation to the
set server time.

Verify that the server computer is connected to
the same network as the client computers and

Cannot connect to server

Server not connected to
from the CMS Display

software P configured with a valid network IP address.
Machine is not changing or Adjust the Dynamic Collection Rate.
Dynamic Collection Rate set
too long.
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No Orbit, Time-base, or o )
Spectrum data in selected Machine is running very slow.

time range

No Spectrum Data

No Orbit or Time-base
Data

No new data collected

Cannot save reference
data.

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

-
§ Metrix Setpoint Setup - CAL

— N
tomer met config 2012.8.0.15.20.45 met _ =)

File Edit View

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 the Adapter and the Client are using the
same Pl Database. See Sections 9.1.1 and
8.1.1.

Verify the system is time synchronized.

See Section 6 for information on setting
database permissions.

Fix the sensor or temporarily Increase
measurement Dynamic Collection % Change
Threshold. (See Section 7.3.2) until the sensor
is fixed. Turn on Adaptive Interestingness.

Increase measurement Dynamic Collection %
Change Threshold. See Section 7.3.2.
Turn on Adaptive Interestingness

= Verify the configuration was sent.

—— <. 1| Asset Level 2 | Direction | Orientation ‘ Phase Trigger | Alert Latching | Danger Latching
1 Radial Vi Mpase Trigger 4|Latching Latching
2 Radial Vi Righ Phase Trigger 4|Latching Latching
3 Radial Vi Verify the Channel is associated with a Teft a5 Phase Trigger 4|Latching Latching
4 Radial Vi . : . Right |45 Phase Trigger 4|Latching Latching
1 Radial Vi Phase Trlgger if app“cable' Left 45 Phase Trigger 4|Latching Latching
2 Radial Vi Right |45 Phase Trigger 4|Latching Latching
3 Radial Vibration BN 3300 and 3300 XL Series Smmor 8mm | L [Brg4 Vert Generator Left a5 Phase Trigger 4|Latching Latching
4 Radial Vibration BN 3300 and 3300 XL Series smmor8mm | | |Brg4Horz Generator Right |45 Phase Trigger 4|Latching Latching
1 Axial Position BN 3300 and 3300 XL Serles Smm or mma| [ | Axial Position A Turbine Left o Phase Trigger 4|Latching Latching
2 | Axial Position BN 3300 and 3300 XL Series 5mm or 8mma| || | Axial Position B Turbine Right [ Phase Trigger 4 |Latching Latching
3 Diff Exp (] Left as Phase Trigger 4|Latching Latching
4 Left o Phase Trigger 4|Latching Latching

Figure 41: Verifying Channel is Active
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17.3 Display Problems

Table 16: Troubleshooting Display Problems

3-D Plots display as black
rectangles

Add Database is grayed out on the
Open Database screen.

Data sources are missing after a
software upgrade.

Plots take a long time to display

Cannot set reference data.

Plot appears blank

All plots are blank
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Computer graphics card does not
support the 3-D graphics.

Pl AF Client software is not
installed.

Preferences not migrated from
legacy “Metrix” folder to
“Setpoint” folder.

Insufficient memory available.

Very large number of waveforms
is slowing the system when
showing data annotations.

User does not have proper
database permissions

Manual scaling set too small or
large.

Bookmark opened for a server
you are not connected to.

Upgrade graphics card. Contact Briel
& Kjeer Vibro Services for information.

Install a compatible version of OSlIsoft
PI AF Client software.

Copy files from C:\Users\ <User
Name>\ AppData \Roaming \ Metrix\
Setpoint\CMS to
C:\Users\<UserName>
\AppData\Roaming \Setpoint\CMS

Close other applications that may be
using large amounts of memory.

Turn off Data Annotations and
Waveform Tick marks.

Assign permissions per Section 6.

Try auto-scale, if Orbit appears, adjust
the manual scale.

Return to the Home screen and log

into the server which has the
bookmarked data.
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18 Additional Functions

OSilsoft PI supports many additional functions such as:

¢ Notification

e Rules

e ERP

e CMMS

e Exporting
e OPC

Contact OSlsoft for more information.
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19 Appendix

19.1 Pl ProcessBook Integration

19.1.1 Launching SETPOINT CMS Display from Pl Process Book

You can easily add a button to your PI Process Book to launch the SETPOINT CMS Display

Application and open with data for the selected asset and specific plots.

BHFle Edt View Insert Toos Draw Arange Window Help

BN=2" BRI, 22t &Ko 24Pl = T = A = 4
A NOSO CiE L A %l & 568 E R =

* © ey - Ci\Documents and Settingsimane01 by Documents\Matts Process Book, PIW Turbine 1 - Dok |
+ - [Eamsr03 qeapm3GlU A b o o

Minden Unit 582

Clicking this button will launch
SETPOINT CMS for Minden Unit 501
Bearing 4.

SRGA Y BRGAY
’ = Setpoint CMS Unit 501 Bearing 4
|

-8 x

The section below provides a brief overview on how to create a button in ProcessBook. OSlsoft has
many videos on the Internet showing how to create views in ProcessBook. Please refer to these for

more detail.

Follow these steps to create a button that launches the CMS Display from Pl ProcessBook:

Open the Pl display you will be adding the button to.
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%Eile Edit View Insert Tools Drawl Arrange Window Help

=" W=\ g O Line B 1w0% -
[] Rectangle

k [P D E O  [3E] Tet 3§ 6 B B

\O Ellipse

My 3

R

& Polygon
+* Palyline 1) Enter build mode by clicking the

\
oy
Connector i .
hammer icon
sl Bar

[ Graphic 2) From the Draw menu, select button.
“* Control

& Trend

Ed Trend Display
Eq X¥Plot

Eed 5QC Chart

@ Symbol Library

4 |

Select the Button symbal tool Client Time

1) Size the button on the display by dragging out the size. Pl will open a dialog box to define the
button as shown below. Type a name for the button in the Text field.

Define Button
Texk I Setpoink CMS Unik 501 Bearing 4
ackion I "Ci\Program Files (x8600SetpointyCM3Y Setpoint, Client, CM3, exe” Browse, ., | - |
Working Folder I CH\Program Files (x86)3etpointJCMs| Browse. .. |
Ciptions v Cpen display in new window

¥ | Uze relative path before absalute path

¥ Ignore default shell command for recognized file types

Ik I Cancel Help

Seucu

2) For the Action, browse to the SETPOINT CMS application. If installed in the default folder,
the path is as shown in the figure above.

3) Set the Working folder to the folder where the CMS application is located.
4) Save the process book. Clicking on the button will launch the CMS application.

The CMS Display by default will open with the default database. To open the CMS Display with a
specific database and asset, create and name a bookmark in CMS. Then append the bookmark at the
end of the command line.
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Define Button X
Text | Turbine Vib ‘
Action oint\CMS\Setpoint.Client.CMS.exe" "Turbine Vib w/ Timebase' ' Browse... (IE=
Working folder | C:\Program Files (x86)\Setpoint\CMS\ ‘ ' Browse... :
\ )
Options Open display in new window
: Bookmark name
Use relative path before absolute path
Ignore default shell command for recognized file types
[ ox | Cancel . Help
Where the syntax is:
“C:\Program Files (x86)\Setpoint\CMS\Setpoint.Client. CMS.exe” “<bookmark>"
N NOTE!
I ProcessBook requires the quotation marks around the call and path. Be sure to include the
quotation marks as shown in the example.
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19.1.2 Command Line Controls CMS 2.5

You can further control the views by turning on and off plots and defaulting to auto-scale. To do this,
add a plot command following the path. Table 17 shows the supported plot commands.

Table 17: Plot Command Line Controls

. . True: Opens Orbit Plot
Plots.ShowOrbit Orbit plot control for the set machine path. False: Closes Orbit Plot

True: Opens Trend Plot
False: Closes Trend Plot

Plots.ShowTrend Trend plot control for the set machine path.
True: Opens Shaft Centerline

. Shaft Centerline plot control for the set machine Plot
Plots.ShowShaftCenterline a4, False: Closes Shaft Centerline

Plot

True: Opens Spectrum Plot

Plots.ShowSpectrum Spectrum plot control for the set machine path.  Foise: Closes Spectrum Plot.
) True: Opens Bode Plot

Plots.ShowBode Bode plot control for the set machine path. False: Closes Bode Plot.

. . True: Opens Timebase Plot

Plots.ShowTime Timebase plot control for the set machine path. False: Closes Timebase Plot.
. True: Turns Autoscale on

Plots.DefaultAutoScale Turns on or off the autoscale function. False: Turns Autoscale off

Example

“C:\Program Files (x86)\Setpoint\CMS\Setpoint.Client. CMS.exe” “\PISERVER\Setpoint_Demo2\Minden\Unit
501\B4” Plots.ShowSpectrum=True Plots.ShowOrbit=False

This example navigates to Bearing 4 on Minden Unit 501 in database Setpoint_Demo2 on AF Server
PISERVER. The analysis screen will open with the default Orbit plot turned off and the Spectrum plot
turned on.

You can also set the time range from the ProcessBook command line.
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Table 18: Time Command Line Controls

“Time.StartRange=MM/DD/YYYY HH:MM:SS PM’ Sets the beginning time to the listed date and time.

“Time.EndRange=MM/DD/YYYY HH:MM:SS PM” Sets the end time to the listed date and time.

“Time.DynamicTime=MM/DD/YYYY HH:MM:SS PM»  Sets the dynamic time cursor to the listed date and time.

Example:

“C:\Program Files

(x86)\Setpoint\CMS\Setpoint.Client. CMS.exe”\\PISERVER\Setpoint_ Demo2\Minden\Unit 501\B4”
“Time.StartRange=05/23/2013 12:18:16 PM” “Time.DynamicTime=05/25/2013 3:10:05 PM”
“Time.EndRange=05/28/2012 2:19:42 PM”

This example navigates to Bearing 4 on Minden Unit 501 in database Setpoint_ Demo2 on AF Server
PISERVER. The begin time is set to 12:18:16 PM on May 23 2013, the end time is set to 2:19:42 PM
on May 28 2013 and the dynamic cursor is set to 3:10:05 PM on May 25 2013.

19.1.3 Command Line Controls CMS 3.0

CMS 3.0 discontinued use of the command line controls used by CMS 2.5 and uses bookmarks
instead. Creating bookmarks is much simpler than defining plots in the command line.

Define Button | N——

Text €552 0B

== t.C £TOB Browse... .
=S89 B ookmark name in quotations following M&mune | [ KL= ][ ]

warkin the application. [ P ]

Options Open display in new window
IUse relative path before absolute path
Ignore default shell command for recognized file types

When you create the bookmark in CMS, navigate to the hierarchy level of the asset or points you
want shown when launching CMS from the button. Open the plots you want shown and then create
the bookmark. Set the bookmark name in CMS and use the same bookmark name in quotation
marks when defining the button in Pl ProcessBook.
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19.2 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
SETPOINT Machinery Protection System Operation and Maintenance manual (Document
#S1079330) for information on how to set the channel inputs for connection to buffered outputs from
another rack.
19.3 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 together and also allows you to assign security permissions
to the various test run datasets to control access.
19.3.1 Enabling Test Runs
Open the SETPOINT-PI Adapter 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‘t] O n S
Close
About Pl System Options
Update AF units of measure with Setpoint units.
Reset Pl tag compression settings to Setpoint defaults.
Import CMS Data into Pl System.
Suppress Setting Rack Time
iv| Enable Test Runs I
| | Adaptive Exception Deviation
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19.3.2 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

c 8 a O Root Path TestRootPath®

Add Edit Delete Check

Record
Connections
Edit Tools Run Te

Status | Rack IP Address | Pl Server |

192.168.0.16 AF N With recording stopped, change the Root
192.168.0.15 AF Path, then toggle the recording button to

192.168.0.1 AF start recording data with the new path.

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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19.3.3 Starting and Stopping the Data Collection

Each time you start data collection, CMS will record a new test run event.

Setpoint - Pl Adapter Setup E 5 ET PDI NT

0 8 % O Root Path TestRootPath®

Add Edit Delete Check Record
Connections
Edit Tools Run Test

Status \ Rack IP Address | Pl Server |

192.168.0.16 AF \ Click the Record button to toggle

192.168.0.15 AF between recording and stopped modes.

192.168.0.1 AF The mode applies to all listed racks.
NOTE!

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!

If you are already collecting data and change the Root Path, CMS will immediately start
collecting data under the new name after you click Send.

19.3.4 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.
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SSETPOINT"

Add

Srarus | Rack IP Address | Pl Server | Root Path |

©)

Open Database

Open Database

Open File
Save 1 Bookmarks
ALLTEST
Bookmark Display — 1/4/2016 2:02:03 PM to 1/4/2016 2:03:25 PM
&= DemoNet DB
L— Temperature TestRunTest
Export
1/4/2016 2:03:41 PM to 1/4/2016 2:09:20 PM
Close g LiveRecipTest Temperature
TestRunTest
- 1/4/2016 2:18:00 PM to current
Options
ption EO Add Database e
Stressing,
About -
E =3}
Click a test run to open the analysis view Set Default
. Database
with data from that test run.
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19.4 File Extensions

Table 19: SETPOINT File Extensions

File extension Description

set SETPOINT

VC-8000 Configuration + diagnostic in a single file type but can be opened by either
SETPOINT maintenance or SETPOINT 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. Can span no 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 SETPOINT Setup
software, diagnostic files can only be opened from the SETPOINT maintenance software.
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20 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 SETPOINT Setup software.

Asynchronous Dynamic waveforms samples collected at a fixed sample rate regardless of machine
Waveform 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 SETPOINT 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 forward and reverse precessing values 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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