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Information about this manual

Publication
Date: 2024_09_26
System Version

This documentation is valid from the following system version: 09/2024
Copyrights and Trademarks

All trademarks, registered trademarks, service marks, and trade names are the property of their respective owners.
Copyright © 2024 Siemens Energy. All Rights Reserved

Notice

Subject to change without prior notice.

This documentation has been compiled independently from any specific system delivery. The documentation may describe
features or functionality which do not necessarily correspond to or appear in a specific system.

The contents of this documentation have been checked for accuracy regarding the hardware and software described herein.
Since deviations cannot be precluded entirely, we cannot fully guarantee accuracy. The data in this documentation is, however,
regularly reviewed, and any necessary corrections are included in subsequent editions. Suggestions for improvements are
welcome.

The contents of this document are for information only. Siemens Energy does not assume any liability as to their correctness
and/or completeness. Specifications and/or descriptions of individual products contained in this document are subject to
change without prior notice and shall not be deemed to be part of any contract concluded by Siemens Energy unless expressly
referred to in such contract.

The reference language of this documentation is English.
Export Control Classification

Appears on each description.

Documentation Version

Version: 09/2024
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Legal Information

Warning Notice System

This manual contains notices you have to observe to ensure your personal safety, as well as to prevent damage to property.
The notices referring to your personal safety are highlighted in the manual by a safety alert symbol, notices referring only to
property damage have no safety alert symbol. These notices shown below are graded according to the degree of danger.

DANGER
Indicates that death or severe personal injury will result if proper precautions are not taken.

WARNING
Indicates that death or severe personal injury may result if proper precautions are not taken.

CAUTION
Indicates that minor personal injury can result if proper precautions are not taken.

NOTE
Provision of additional important information.

PP P>

If more than one degree of danger is present, the warning notice representing the highest degree of danger will be used. A
notice warning of injury to persons with a safety alert symbol may also include a warning relating to property damage.

Proper Use of Siemens Energy products by qualified personnel

The product or system associated with this documentation may only be operated by qualified personnel trained for the task
concerned, in accordance with the documentation associated with the task concerned and the safety and warning notices
contained in this document. Qualified personnel are capable, based on their training and experience, of recognizing risks and
avoiding potential hazards in their work with these products/systems.

Trademarks

All names identified by ® are registered trademarks of Siemens Energy. The remaining trademarks in this publication may be
trademarks whose use by third parties for their own purposes could violate the rights of the owner.

Disclaimer of Liability

We have reviewed the contents of this publication to ensure consistency with the hardware and software described. Since
variance cannot be precluded entirely, we cannot guarantee full consistency and absolute compliance. However, the
information in this publication is reviewed regularly and any necessary corrections are included in subsequent editions.

The data and illustrations in this document which refer explicitly to devices and equipment from third-party providers are not
obligatory. Together with our partners or the third-party providers we reserve the right to modify our service and products in
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line with our policy of continuous service and product development. The information in this document is subject to change
without notice and should not be construed as a commitment by Siemens Energy.

Siemens Energy assumes no responsibility for any errors that may appear in this document. If you have any suggestions for
improvements or amendments or have found errors in this report, please notify us. No part of this document may be
reproduced in any form or by any means, electronic or mechanical, including photocopying, without the express written
permission of Siemens Energy. All rights reserved.
WARNING
The Siemens Energy products may only be used for the applications described in the catalog and in the relevant
technical documentation. If products and components from other manufacturers are used, these must be
recommended or approved by Siemens Energy. Using this product in a divergent way may have an impact on the
protection provided by the system. Proper transport, storage, installation, assembly, commissioning, operation,

and maintenance are required to ensure that the products operate safely and without any problems. The
permissible ambient conditions must be met. The information in the relevant documentation must be observed.

Trademarks

All names identified by ® are registered trademarks of Siemens Energy. The remaining trademarks in this publication may be
trademarks whose use by third parties for their own purposes could violate the rights of the owner.

Disclaimer of Liability

We have reviewed the contents of this publication to ensure consistency with the hardware and software described. Since
variance cannot be precluded entirely, we cannot guarantee full consistency and absolute compliance. However, the
information in this publication is reviewed regularly and any necessary corrections are included in subsequent editions.

The data and illustrations in this document which refer explicitly to devices and equipment from third-party providers are not
obligatory. Together with our partners or the third-party providers we reserve the right to modify our service and products in
line with our policy of continuous service and product development. The information in this document is subject to change
without notice and should not be construed as a commitment by Siemens Energy.

Siemens Energy assumes no responsibility for any errors that may appear in this document. If you have any suggestions for
improvements or amendments or have found errors in this report, please notify us. No part of this document may be
reproduced in any form or by any means, electronic or mechanical, including photocopying, without the express written
permission of Siemens Energy. All rights reserved.
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VIB320 / VIB321 Processing Module

1 VIB320/VIB321 Processing Module

1.1 Usage and Features

VIB320 and VIB321 Processing Modules (also referred to as VIB32x) are the data acquisition and signal processing hardware
modules of the VIB3000 platform. They can be plugged into the VIB3000 rack in slots 3 to 8. Vibration signal raw samples are
processed on-board into vibration characteristic measurement values, which are then forwarded to one or two VIB310
Monitoring Modules in slots 1 and 2 of the VIB3000 rack. For the use in VIB3000 Machinery Protection applications, VIB32x
signal processing can be configured to the highest degree.

In configurations with an additional VIB330 Analysis Module, VIB32x Processing Modules also send vibration signal raw
samples to the VIB330 Analysis Module in slot 0 of the VIB3000 rack, without affecting Machinery Protection that runs in
parallel.

VIB32x features are quite unique:

e Continuous real-time measurement and signal processing for 10 channels using high
performance Digital Signal Processor.

e Various measurement types (function chains) are available for all 10 channels (0 ... 9).

e Channels 8 and/or 9 have hardware support for high-precision trigger measurements
(tachometer or phase reference)

e Up to 4 software configurable function blocks per channel

e Continuous real-time OK monitoring for transducer signals

e Each channel provides power supply for almost all common types of transducer systems

e Flexible configuration by PDM via PROFIBUS DP

e Front panel BNC connectors provide buffered raw transducer signal access

e Front panel LED indicate status of access to the transducer raw signal and measurement
channels, communication, and system internals

e MTBF 17 years (at 40 °C ambient temperature)

The following function chains are available on both VIB320 and VIB21, they can be selected and configured via the VIB310
Monitoring Module’s Profibus DP or Profinet interface using SIMATIC PDM software on a Windows configuration computer:

Function Chain Description

1 Ch Broadband: 1 x Sum Broadband measurements
True RMS, Peak value, Peak-peak value, (Peak-peak value) /2

2 Ch Broadband: 1 x Max, Smax Relative shaft vibration (SMAX, Max (X, Y))

2 Ch Broadband Diff.: 1 x Sum Absolute shaft vibration

1 Ch Broadband: 1 x DC Axial shaft position / position / DC single cone, double cone, shaft collar
2 Ch Broadband: 1 x Diff DC Relative shaft expansion (RSE) single cone, double cone, shaft collar

1 Ch 2 Bands: 1 x RMS Combustion chamber humming

1 Ch 4 Bands: 4 x RMS Combustion chamber humming
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VIB320 /

VIB321 Processing Module

Function Chain Description

1 Ch TNB-1X: 1 x Pk & 1 x Phase Narrow band, tracking (1 band)

1 Ch TNB-3N: 3 x Pk & 3 x Phase Narrow band, tracking (3 bands)

1 Ch Not-1X: 1 x RMS, Pk Residual value

1 Ch Not-3N: 1 x RMS, Pk Residual value

1 Ch Trg. Broadband: 1 x PkPk/rev. Eccentricity (triggered)

1 Ch Speed Speed (channel 8 and 9 only, uses hardware comparator)
1 Ch Analog Speed Speed (all channels, based on software only)

2 Ch Rotational Direction Direction of rotation (channel 8 only)

1.2 VIB320 Processing Module

The VIB320 Processing Module represents the system's interface to the vibration sensors, it performs the following tasks:

Power supply for connected sensors
Monitoring of connected sensors
Digitalization of analog sensor signals
Calculation of characteristic values
Via VIB340B backplane:
o independent communication with up to two VIB310 Monitoring Modules (characteristic values)
o independent communication with a VIB330 Analysis Module (raw samples)
o Buffered signal output of up to 10 connected vibration signals (screw terminals)
On the front panel:
o Buffered signal output of up to 10 connected vibration signals (BNC connectors)

Remark: The VIB320 Processing Module is the preferred choice when connected sensor signals need to be forwarded to
other vibration signal consuming hardware via permanently wired connections.
For temporary purposes, the same signal can be picked up from the BNC connectors on the front panel.
Processing Module VIB320: I/O allocation
Buffered signal output
Buffered signal output (BNC)
>
10 x 10x
Signal input AC / DC
10 x
back front
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VIB320 / VIB321 Processing Module

1.3 VIB321 Processing Module

Instead of using the backplane connectors as buffered signal outputs, as the VIB320 Processing Modules do, the VIB321
Processing Module uses the same connectors on the backplane for up to 10 analog signal inputs (0 ... 20 mA).

The idea is to use these analog inputs for process signal acquisition together with the VIB330 Analysis Module and Siemens
Energy’s Vibroexpert CM500 software for Condition Monitoring and Vibration Analysis.

Remark: As CM500 also offers network access for process signals (e.g. Omnivise T3000 Plug-In, OPC UA, Modbus TCPIP and
file-based interfaces), VIB321 Processing Modules for hard-wired connections of analog signals is rarely used.

Data acquisition parameters for these extra 10 analog inputs are fixed, they are appropriate for process signals.
VIB321 Processing Modules perform the following tasks:

e Identical with VIB320:

o  Power supply for connected sensors

Monitoring of connected sensors
Digitalization of analog sensor signals
Calculation of characteristic values
Via VIB340B backplane:

¢ independent communication with up to two VIB310 Monitoring Modules (characteristic values)

o O O O

e independent communication with a VIB330 Analysis Module (raw samples)
o  On the front panel:
e Buffered signal output of up to 10 connected vibration signals (BNC connectors)
e  Process signal input of up to 10 connected process signals (screw terminals)
e Digitalization of these process signals into process signal measurement values
e Transfer of these measurement values to the VIB330 Analysis Module

Processing Module VIB321: |/O allocation
Buffered signal output
Signal input 0 ...20 mA DC (BNC)
»
10x 10x
Signal input AC / DC
10 x
back front
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1.4 Signal inputs AC/DC

Feature

SIEMENS
CNErcyY

Specification

Number of input channels

10, Channel 8 and channel 9 provide hardware trigger for tachometer signals

Voltage signal range

-22V ... 42V [-2V ... +22 V (depends on transducer type)

Common mode rejection ratio (CMRR)

>80 dB up to 20 kHz

Input impedance

> 1 MOhm, 200 kOhm (moving coil transducers, signal range “BIPOLAR")

Current signal range

222mA...OmA/OmA ... +22 mA

Current load resistance

150 Ohm (at 20°)

Frequency band

DC to 50 kHz

Dynamic range

100 dB

Highest permitted continuous overload
voltage between SIG-input and GND

+/- 40 V (up to this voltage the electronic will not be damaged)

Digital resolution

24 Bit

Value of least significant bit (LSB)

3 uV for voltage input
8 nA for current input

sampling frequency

102, 4 kHz

Redundant inputs

One transducer connected to two input channels on adjacent VIB32x with
redundant power supply. (Only for sensor with voltage output signals)

1.5 Current Inputs for Process Values (VIB321 only)

Feature Specification
Number 10
Input current range 0OmA ...25 mA

Current load resistance

150 Ohm (at 20°)

Highest permitted permanent error volt- age

between SIG input and GND

+I- 30 V (up to this voltage the electronic will not be damaged)

Digital resolution 12 Bit
Value of least significant bit (LSB) 6,25 pA
Sampling frequency 25 Hz

The DC process values can only be used in the VIB330 Analysis Module or the Vibroexpert CM500 software, respectively.

1.6 Sensor Power Supply

Feature

Specification

Voltage power supply

+24,3V + 2,6% max. 45 mA, short circuit proof
- 24,3V + 2,6% max. 45 mA, short circuit proof
+ 5V = 5% max. 200 mA for optical trigger sensor supply

Constant current power supply

AL: 9i999ir
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VIB320 / VIB321 Processing Module

1.7 Sensor OK Monitoring

Feature Specification

Adjustable OK-voltage window 22V ...+2V[-2V ... +22 V (depends on transducer type)
Real-time monitoring of transducer output signal on OK window

Adjustable delay time M0ps...1Ts

Latching of OK- errors Yes, no

1.8 Hardware-supported Trigger Signal Inputs on Channels 8 and 9

Feature Specification

Number of trigger channels 2 per VIB32x, channels 8 and 9 can be configured and used as trigger
channels. Reference signals from any of the VIB32x modules can be
associated with any of the VIB32x measurement channels.

Input voltage range 25V . +2V/[-2V ... +25V
Frequency range 0...20,4 kHz

Trigger Adjustments

Feature Specification

Trigger modes e Manual adjustment:

fixed and manual adjustment of level, hysteresis, and slope
¢ Automatic:
automatic adjustment of trigger level

Trigger level =22V ...+2V -2V ... +22 V (depends on sensor type)

Hysteresis 0,5Vv..216V
5mA ... 20,7 mA

Trigger slope positive | negative (rising / falling signal edge)
Trigger time-out 1s5...1000s
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1.9 Buffered Signal Outputs

SIEMENS
CNErcyY

Feature Specification
Frequency range 0...50 kHz
Gain 1+£1%

Phase error

< 30° at 50 kHz
< 10°at 10 kHz
<1°at 80 Hz

Permissible load

> 100 kOhm

1.10 Signal Processing Specifications

Broadband measurements (True RMS, peak value, peak-peak value, Smax)

Feature

Specification

High pass filter

0,1 Hz bis 50 kHz (adjustable in arbitrary steps)

Low pass filter

0,1 Hz bis 50 kHz (adjustable in arbitrary steps)

Filter quality (high pass and low pass)

24 dBloctave, 60 dBloctave (4-pole; 10-pole)

Stop band attenuation

> 60 dB

Signal integration

0x, 1x, 2x

Amplitude accuracy

AL: 9i999ir
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< 1% of measurement value plus systematic errors:

Systematic errors at broadband measurements

Acceleration, RMS 0,001g
Velocity, RMS 0,001 mml/s
Displacement, RMS 0,0125 pym
Velocity, RMS by integration 0,15 mml/s
Acceleration, peak 0,006 g
Velocity, peak 0,006 mml/s
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DC measurements

Feature

SIEMENS
CNErcyY

Displacement, peak 0,075 um
Velocity, peak by integration 0,9 mmls
Smax, Max (x, y) 0,15

Specification

Low pass filter

0,1 Hz ... 50 kHz (adjustable in arbitrary steps)

Adjustable average time

10ms...60s

Adjustable DC offset

-99.999,99 ... +99.999,99

Scale factor

-99.999,99 ... +99.999,99

Accuracy

< 1% of measurement value plus systematic errors

DC-offset: Uoffset/loffset

<40 mV /<400 pA

Tracking Narrow Band measurements

Feature

Specification

Filter

Q freely adjustable by setting up measurement time

Frequency range

0,01 Hz to 20 kHz

Orders

N/M with N=110999; M =1 to 999

Rate of speed change

10%Is relating to start speed

Amplitude error

<x1,5%

Phase error

<+ 1°(< 500 Hz)
<+ 2°(< 1000 Hz)
<+18° (< 10 kHz)

Integration

AL: 9i999ir
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Notch filter (only in function chain , 1 Ch 4 Bands: 4 x RMS “)

Constant Q notch filter

Feature Specification
Adjustable center frequency 50 Hz, 60 Hz
Stop band rejection >35dB

Speed measurements

Speed measurement can be performed on any trigger signal (max. 12 per VIB310) provided by any processing module.
(VIB32x)

Feature Specification
Speed range 0,001 Hz ... 20,4 kHz (allow zero speed detection)
Adjustable multiplier / divider 1...65535

1.11 Signaling

Front panel LEDs

LED Meaning

HOST Status of communication with VIB310

SUB Channel power supply status

SYSTEM Internal system status

STATUS General status indications (firmware download, configuration, ...)
CHANNELS OK-Status of signal processing chain

1.12 Physical specifications

Feature Specification

(HxWxD) 336 x48 x 230,5 mm

Weight ca. 2,01 kg
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2 Abbreviations

Abbreviation

Meaning

AO Analog Output (0/4-20 mA)

DI Digital Input

DO Digital Output (Relais)

LAN Local Area Network

MTBF Mean Time Between Failures

PDM SIMATIC PDM (Process Device Manager)

PROFIBUS Fieldbus system according to IEC 61158

PROFIBUS DP PROFIBUS for distributed peripheral devices

SIMATIC NET® SIMATIC NETWORK

TCPIIP Transmission Control Protocol/Internet Protocol

™ TRIP Multiply

TO TRIP Override (TRIP inhibit)

VIB3000 Vibration Monitoring System

VIB310 Vibration Monitoring Module (AO/DO)

VIB315A Extension board 8 x Relays

VIB315C Extension board 3 x CAN interface to 3 x VIB316
VIB315D Extension board 8 x Analog Output with read-back functionality
VIB316 Output Module

VIB320/VIB321

Processing Module

VIB330 Analysis Module
VIB340B Backplane
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Siemens Energy Global GmbH & Co. KG Security Information

Gas Services

Siemenspromenade 9 Siemens Energy provides products and solutions with industrial security
91058 Erlangen, Germany functions that support the secure operation of plants, systems, machines,

and networks.

Siemens Energy, Inc.

4400 Alafaya Trail ) ) )
Orlando, FL 32826, USA To protect plants, systems, machines, and networks against cyber threats, it

is necessary to implement — and continuously maintain — a holistic, state-of-
the-art industrial security concept. Siemens Energy’s products and solutions

For more information, please visit our website: only form one element of such a concept. Customer is responsible to

siemens-energy.com/vib3000 prevent unauthorized access to its plants, systems, machines, and networks.

AL: 9i999ir ECCN: N Systems, machines, and components should only be connected to the

© Siemens Energy, 2024 enterprise network or the internet, to the extent necessary, if appropriate

Siemens Energy is a trademark licensed by Siemens AG. security measures (e.g., use of firewalls and network segmentation) are in
place.

Subject to changes and errors. The information given in this document
only contains general descriptions and/or performance features which may
not always specifically reflect those described, or which may undergo
modification during further development of the products. The requested
performance features are binding only when they are expressly agreed
upon in the concluded contract.

All product designations may be trademarks or product names of Siemens
Energy Global GmbH & Co. KG or other companies whose use by third
parties for their own purposes could violate the rights of the owners.
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