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Brüel & Kjær Vibro

Improving Industrial Machine Uptime
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Presentation and overview
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What SETPOINT can do ?

Machine Protection System

PI ➔ Real-time gateway to Process Historian

Flight Recorder

OFF-LINE Condition Monitoring Analyzer

XC (standalone PC)

ON-LINE Condition Monitoring System

XC (standalone PC)

PI → Batch transfer

Flight Recorder

VC-8000
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Protection System Condition Monitoring System

Purpose

API 670 & 

ISO Scope

Displays

Platform

Distinctions between tasks

Auto-Shutdown Protection

High-integrity “alert” and “danger” alarms 

suitable for automatically tripping the 

machine – no operator intervention required.

Information Delivery

High-resolution data for machinery engineers to 

analyze for run/don’t run decisions, outage 

planning, root cause diagnostics, etc.

Normative

Historic focus through different editions 

Informative

New in last edition as an “Informative Annex”

Basic  (bargraphs / status / trends)

Intended for operators – often via DCS 

screens; local display at racks are optional 

but frequently included

Detailed  (waveforms, orbits, spectrums, etc.)

Intended for machinery experts; often via remote 

access to a local server in the plant collecting and 

storing the data

Hardware VC-8000

Intended strictly for machinery protection; 

usually rack-based; not simply transmitters 

into PLCs or DCSs

Software

Generally computer-based; uses Microsoft 

business/consumer operating systems



Copyright  Brüel & Kjær Vibro, April 3rd, 2018 SETPOINT System │ Overview 5SSS-6002-EN-08

Unique and Valuable capacity

Unique Value

1 CMS / PI System Historian even for waveform for CMS, with correlation

2 The i FACTOR Never miss any important event, Analytic

3 Flight Recorder (SD and HD) Never lose data, Post-mortem, Flight recorder

4 PI System Secure remote access Cyber-security architecture is built-in with PI

5 CMS with or without PI System Data may be a file, from SD/SSD, XC…

6 Boost Mode Ability for fast Run-Up, monitor pump seals rub

7 Universal Monitoring Module Versatile, only 4 modules type in total

8 Spare Parts 4 modules only, high MTBF

9 CMS free viewer also .cms format Allow to view extraction like with Acrobat viewer

10 Ease of Configuration, CMS included Via spreadsheet, time saving for servicing

11 Reciprocating compressors On boarded

12 Self-Contained Monitors Isolation of eventual problems

13 Safety Integrity Level (SIL) Just 4 items in the loop

14 Technology Up to date, simple to update MPS to CMS

15 Industry Recognition Awarded

16 ONE System for BOP and Critical Same device, scalability

17 Touchscreen HMI User friendly view at a glance

18 Power Supply Double Redundant
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ASSET CLUSTER A
(usually from 2 – 24 machine trains)

ASSET CLUSTER B ASSET CLUSTER N

SETPOINT 

RACK A

SETPOINT 

RACK B

SETPOINT 

RACK N

SECURE CONTROL-LEVEL NETWORK

FIREWALL

SECURE PLANT INFORMATION NETWORK

Typical PI Process Book Screen

With current values, trends,

and statuses

Typical SETPOINT CMS screen

for visualizing  detailed waveform

and specialized plots

ALL vibration data 

(including waveforms) 

resides in the PI System

Setpoint architecture with PI
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Dynamic (waveform) Data

• Dynamic data is the actual waveform

• Can be represented in either the time domain or the frequency 

domain (convert one to the other)

• Cannot be represented by a single number; instead composed 

of a series of samples
• EXAMPLE 16 shaft revolutions sampled

• @ 128 times per revolution = 2048 samples

Time-domain dynamic data 

(timebase) for turbine 

inboard bearing, Y-probe

@ 9:11:07 PM

Frequency-domain dynamic data (spectrum) for 

turbine inboard bearing, Y-probe @ 9:11:07 PM
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Static (scalar) Data

• Static data is an attribute of the waveform

A

B

Examples of static data:

= pk-pk amplitude

= period

= phase lag

= Gap voltage or DC bias

C

D

6-minute trend of 

parameter  

(pk-pk amplitude)
A

Static data trend plot

9
:1

1
:0

7
 P

M

A

B

C

D

• A bargraph, meter, or

status light can be used

to show scalar

• Trends of static scalar,

may consist of multiple

values

• Static “scalar” data is a single number
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Adaptive I-ness IFactor

Machine Speed

2nd critical

1st critical Slow Roll

Red lines “markers” shows waveforms storage, height indicate the “interestingness”.

DANGER 

Trip

Run-Up

The level of “interestingness” is adjustable. When not changing appreciably (such as Slow Roll,

and brief dwell speed of 3600 rpm, or continuously like bad sensor) no waveforms is stored.

During times of interest (such as resonance) the waveforms are stored almost continuously.

Coast-Down
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Boost Mode acquisition

Boost Mode may record continuous waveform during fast transient like start-up in seconds

( 2 minutes). This option is valid in a speed range, when activated. Soon a trigger may also

activate this (relay, digital) ), also manually from MPS Maintenance.

This 5 seconds startup continuous waveform shows 100+ spectra during brief

Run-Up !

Critical speed, onset of high reverse-precession indicates a rub, readily apparent

from the full spectrum plot shown in HD resolution.

5 seconds
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Introduction to VC-8000 Modules

MPS Rack
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Typical System Arrangement

8 x 4-channel monitors 

for 30 vib’n, thrust, 

speed, and phase inputs
3 x 6-channel monitors 

for 16 Temp inputs

4-20mA and Relay outputs

Fully redundant Power 

connections to

24 VDC supplies

Condition

Monitoring

SW

Local HMI

Redundant

MODBUS® 

links with DCS 
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VC-8000 Different rack models

Slot 1 is always reserved for the Rack Connection Module (RCM).

Slots 2 and 3 are available for System Access Modules (SAMs) or monitoring modules.

Slots 4-16 are for Monitoring Modules only (UMM or TMM), 3 for UMM/TMM or SAM. 

16P Rack 8P Rack 4P Rack 

H 10.47” (266 mm) Same as 16P Same as 16P

L 16.50” (419mm) 8.50” (216 mm) 4.50” (114 mm) 

D 2.95” + 8.56”

75 mm + 217 mm

Same as 16P 8.56” (217 mm) 

3 sizes or rack

16-slots “Full” 19”
 52 channels

(vibrations)

8-slots “Half”
 24 channels

(vibrations)

4-slots “Quarter”
 8 channels

(vibrations)

Weatherproof Housing (WPH) Remote Display
Panel (RDP) 
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Rack mounting style

If the rack and optional door/touchscreen is mounted - modules can be inserted from the front

(behind the door) or rear (side opposite the door).

The rear-insertion option is particularly useful when retrofitting older monitoring systems where

wiring lands on the back of the rack.

Bulkhead  Mounting 

Style

19“ EIA Mounting 

Style (Recessed)

19“ EIA Mounting 

Style (Flush)

Panel Cutout 

Mounting Style

Racks may be mounted in a panel cutout, on 19” EIA rails (16-slot rack only), 

or with the back flush against a wall or surface (i.e., bulkhead mounting). 
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VC-8000 rack in Hazardous area

The SETPOINT system carries globally recognized hazardous area approvals,
allowing the rack to be installed in Div 2 / Zone 2 areas without use of barriers.

When sensors will be installed in Div 1 / Zone 1 areas, the SETPOINT system must
be located in a safe area or a Div 2 / Zone 2 area.

Intrinsic Safety (I.S.) barriers are then used to limit the available
energy on the transducer signal and power connections.

The SETPOINT system supports the use of both passive (zener)
and active (isolated) barriers.
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Rack Connection Module (RCM)

Redundant Rack 

Power

Connections

Rack Discrete 

Control

(Remote Reset)

• Very simple circuitry / highly reliable

• Consists of little more than connectors, 

fuses, and traces to take power to the 

backplane

• Resides in slot #1 only

• Accepts 24 VDC External Power

• Keeps heat out of the rack  

(where it belongs)

Buffered Output 

Connections

Status LEDs
(P1-P2 Power Supply)

Alarm Reset

OK Relay

(Global)

VC-8000/RCM
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System Access Module (b/eSAM)

CMS port

SD Card Slot

(32 GB)
Store compressed data 

(Post Mortem) for 30 days, 

including Time waveform

• Handles all rack communications

• MODBUS® (serial and TCP/IP)

• CMS (Gigabit Ethernet)

• Touchscreen display

• Not in critical path – will not affect

machinery protection in event of failure
(lack/failure doesn’t affect relay logic,

even across modules)

• Two versions

• bSAM (basic) and eSAM (CMS enhanced)

• Resides in slot 2 

• Optional 2nd SAM may reside in slot 3 

(use for redundant MODBUS®)

Touchscreen 

Display 

Communications

Status LEDs

MODBUS®

TCP port

MODBUS® Serial
(RS-485)

SD

Or

SSD

VC-8000/SAM

DCS SER

CM enabled eSAM for CMS
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Universal Monitoring Module (UMM)

Buffered Outputs

4 Inputs

• Truly universal flexibility
▪ 40+ “Apps” for desired channel types

4x Relays

(logic inter- modules)

Status LEDs

Configuration  port 

(full Rack)

4x 4-20 mA

• May reside in slots 2 (3) -16

• Up to 56 channels in one rack 

▪ Vibration, position, speed, phase, process variable, acoustic, etc.

• 4-channels granularity

• Onboard relays for self-contained monitoring capabilities

• Pattern to compress waveform

• Capture may be forced VC-8000/UMM
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Temperature Monitoring Module (TMM)

• Inputs supported

▪ 2-, 3-, and 4-wire RTDs (Pt, Cu, Ni, etc.)

▪ Grounded and ungrounded thermocouples 

(E, J, K, T)

▪ 4-20 mA inputs (externally powered / Loop power)

• 6-channel granularity

• 4x relays for self-contained 

monitoring capabilities

• May reside in slots 3-16 

• Up to 84 channels in one rack

• Galvanic insulation globally (not per channel) !

Inputs

4x Relays

Status LEDs

Configuration  

port

6x 4-20 mA

VC-8000/TMM
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Rack Setup & Maintenance Software

Setup Utility

Maintenance Utility

Front Panel Simulator Utility

Software Utility

Maintenance 

Setup

Setup
Utility

Change alarm Setpoints •

Change all channel settings •

Turn channels on/off •

Turn relays on/off •

Configure alarm/relay logic •

Bypass channels •

Bypass relays •

Retrieve rack diagnostics •

Upgrade module firmware •

Emulate rack touchscreen •

Configuration via Mini USB (only), 

on any of the Monitoring module

All modules are hot-swappable

To configure/modify the rack (offline also), retrieve and view, hardware and comprehensive 
diagnostic information, validate and load it.

When connected, allows maintenance activities : firmware,
bypassing channels/relays, auditing, log files, clock, force
waveform collection, create SD Card image, reboot.

For training and demonstration, allows to simulate front
panel (like project on a screen) also simulated data.
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Front panel of Protection system

The Touch Screen
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The SETPOINT touchscreen

Integral Backlit Touchscreen Display 8,4” Remote Display Panel (RDP) 

Mounted up to 3 m (10’) 

away from the rack 

▪ For 16 and 8 slot racks

▪ Displays (complies with API 670): 
▪ Statuses

▪ Channel values

▪ Detailed data

▪ Event and Alarm list

▪ Programmable BNC 

connectors
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View at a Glance

Machine at a 

Glance

Channel Details

More Channel 

Details
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Overview and Zoom, BNC allocation

BNC Connector Details

Machine at a GlanceRack at a Glance

Relay Details
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Process Interface System 

Process Historian system
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• The world’s single CMS “Powered by the PI System”

• Integrated process and vibration data

• World-class security for remote access

• Hundreds of DCS interfaces

• All the power of the PI System toolset

• Up to 300 channels in a single PI Server

• Lightning fast…

• Static data every 80 ms

• Waveforms every 5 seconds

• i-value™ technology (patent pending) 

captures only interesting data

• Highly flexible compression settings

Condition Monitoring
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PI and Cybersecurity

Protective 

System

Cond. Mon. 

System

Analog “Firewall”

or “data diode”

System 1 

(remote)

Control Network

Bus Network

PI secure access to critical systems while 

expanding the value use of information.

DCS

Critical Systems 

Security Perimeter

PI to PI interface

PI Server Security

PI

Client

PI Connector

Relay Node

PI System

n° 2 (replication)

PI

System n° 1

Data

Source Interface PI Server PI User
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From MPS to CMS Historian

➊

➋
➌

➍

➏➎

Configure MPS

PI Adapter

Read configuration

Automatically create

the AF database based

on MPS configuration.

Automatically create the PI tags,

collects the data to PI.

PI ProcessBook (PI-Vision) Overview
Analyze CMS

Forward data

➐XC Mode (no PI)

VC-8000

➑Flight recorder

Files

data-file.cms➒
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Scenarios & Benefits

Protection 

System
Data acquisition

Visualization 

Tools 
(PI ProcessBook

and CMS Display)

PI Server

Machine(s)

EXISTING SENSORS

Protection System

ANALOG Interface

Digital Interface

Source

Additional
Flight Recorder

Digital Interface

Protection System

Benefits

▪ Agnostic – works with any underlying system (not just Bently Nevada)

▪ Allows user to leave existing protection system in place

▪ Setpoint rack is fully API 670-compliant – acts as a “hot standby” for main protection system (which is 

often old or even obsolete)

▪ Effective “PI System gateway” 

▪ Insulates protection system from security threats via cond. monitoring infrastructure (“hack-proof” analog 

interfaces)

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://commons.wikimedia.org/wiki/File:General_Electric_logo.svg&ei=o6A9VO6xONWqyASLwoHQBw&bvm=bv.77412846,d.aWw&psig=AFQjCNGKO7isyHKgkqeklHxzbQGoxF0xbA&ust=1413411366506943
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&docid=ZLzn-HbVAmP28M&tbnid=Z2HMvlGAdtWNiM:&ved=0CAUQjRw&url=http://www.conrad.com/ce/en/product/1007424/Dell-P2314T-23-Touchscreen-Monitor&ei=RnmjU_CDD4OQqgbf6oCAAg&bvm=bv.69411363,d.b2k&psig=AFQjCNHsB1GTbYeM1rQbB6wEYiaP2oZB0g&ust=1403308726561928
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&docid=ZLzn-HbVAmP28M&tbnid=Z2HMvlGAdtWNiM:&ved=0CAUQjRw&url=http://www.conrad.com/ce/en/product/1007424/Dell-P2314T-23-Touchscreen-Monitor&ei=RnmjU_CDD4OQqgbf6oCAAg&bvm=bv.69411363,d.b2k&psig=AFQjCNHsB1GTbYeM1rQbB6wEYiaP2oZB0g&ust=1403308726561928
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&docid=ZLzn-HbVAmP28M&tbnid=Z2HMvlGAdtWNiM:&ved=0CAUQjRw&url=http://www.conrad.com/ce/en/product/1007424/Dell-P2314T-23-Touchscreen-Monitor&ei=RnmjU_CDD4OQqgbf6oCAAg&bvm=bv.69411363,d.b2k&psig=AFQjCNHsB1GTbYeM1rQbB6wEYiaP2oZB0g&ust=1403308726561928
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://commons.wikimedia.org/wiki/File:General_Electric_logo.svg&ei=o6A9VO6xONWqyASLwoHQBw&bvm=bv.77412846,d.aWw&psig=AFQjCNGKO7isyHKgkqeklHxzbQGoxF0xbA&ust=1413411366506943
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PI Summary to CMS Detail

Specialized plots formats :

• Time-based / Orbit

• Spectrum (full & half)

• Bode

• Polar

• Shaft centerline

• Trend

PI Process Book HMIs 

Customizable screen 

with summary data

Setpoint CMS software
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Example PI to Setpoint CMS
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Example PI to Setpoint CMS
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Flight recorder and XC mode for Diagnostic

Standalone CMS
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CMS-XC local or remote use

Historian PI Setpoint CMS

Normal architecture for a plant system is via PI historian

For very small isolated MPS, the CMS-XC architecture is standalone

Machine Protection System

Flight Recorder

Setpoint CMS

CMS-XC stores static and dynamic data into files on a local computer storage drive 

• Data collection when network to PI server is disconnected.

• Remote application with no PI Server.

• XC is similar to the SD card, data stored on a computer

networked to the rack.
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Standalone Condition Monitoring – CMSSD/HD

The same data as written to a PI Server…

▪ Goes to embedded hard drive or uses removable SD 

Card inside the rack (or SSD HD)

▪ Ideal when no networks are available

▪ Turns SETPOINT rack into “flight data recorder”

or “portable data analyzer”

▪ Data may be pushed to PI afterwards

(automatically with HD)

It’s all on 

the card!

data-extraction.cms

Data of special interest is easy to extract as a data.cms file (limited size),

the CMS software may be downloaded from Website (free of charge), its

just a reader, then
=
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