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Your preferred 
partner for 
innovative and high-
quality monitoring 
solutions

The Meggitt facility in Fribourg, Switzerland, designs and 
manufactures complete condition monitoring, vibration monitoring, 
and measurement solutions for the energy and aerospace industries.

Since its foundation in 1952 as Vibro-Meter, our products and 
expertise have enabled superior solutions for the sensing and 
monitoring of vibration, pressure, air gap and other essential 
parameters in critical plants and equipment.
Today, our solutions are trusted by major OEMs globally and have 
LiV��i�ÃÌ>�`>À`�wÌ�V��«��i�ÌÃ�����>V���iÀÞ�ÕÃi`����*�ÜiÀ�
Generation, Oil & Gas and other industrial applications.
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The industry paradigm at that time was generally one module for 
accelerometers, another for velocity sensors, another for proximity 
sensors, another for thrust, still another for case expansion, yet 
another for speed, etc. There were even different modules for 
RMS versus peak measurements. In fact, at that time, competing 
platforms had as many as 120 different module combinations 
when the monitor card plus I/O card was considered. It made for a 
substantial spare parts burden as well as substantial training on so 
many different permutations.

Although the situation was getting moderately better under newer 
«�>Ìv�À�Ã]�Üi�ÜiÀi�Ì�i�wÀÃÌ�V��«>�Þ�Ì����ÌÀ�`ÕVi�>�ÌÀÕ�Þ�ºÕ��ÛiÀÃ>�»�
module capable of addressing all measurements except temperate 
in a single piece of hardware. It even had self-contained relays 
>�`�ÌÜ��º>ÕÝ���>ÀÞ»�V�>��i�Ã�Ì�>Ì�V�Õ�`�Li�ÕÃi`�v�À�Ã«ii`�É�«�>Ãi�
reference sensors. It was truly a self-contained, 4-channel machinery 
protection system on a single card. The rack chassis needed to 
do little more than supply power and act as a mechanical holder 
for multiple modules. We called it the MPC4 (Machine Protection 
Card – 4 channel), but in reality it could accommodate 6 channels 
(4 universal channels + 2 speed channels). If we had to rename it 
today, in fact, we would probably call it the MPC4+2.

/�i�º��i�V>À`�`�iÃ��Ì�>��»�>««À�>V��ÌÕÀ�i`��ÕÌ�Ì��Li�
groundbreaking. They say that imitation is the sincerest form of 
y>ÌÌiÀÞ]�>�`

“we take it as a very high 
compliment that many other 
companies have now followed our 
lead with their own versions of 
universal modules”

but few quite so universal as ours even though they have had more 
than 20 years to catch up.

As we set out to develop a 2nd generation platform, we knew this 
universal module concept had to remain part of what made the 
original VM600 so successful. It was time to be innovative once 
again – but in a different way. Where in the late 1990s we ‘broke the 
���`»�����ÕÀ�`iÃ�}��LÞ���Û��}�Ì��>�V��«�iÌi�Þ�`�vviÀi�Ì�>««À�>V��
�v�º��i�V>À`�`�iÃ��Ì�>��»]�Ì��Ã�Ì��i�Üi��ii`i`�Ì��Li�����Û>Ì�Ûi�LÞ�
delivering improved functionality without heavily inconveniencing 
our customers. 

As we looked at the existing architecture, we realized that an 
entirely new system wasn’t necessary – merely new cards. Cards 
that could use the same backplane, same chassis, and same power 
supplies. Cards that would combine the machinery protection 
functions more tightly with the condition monitoring functions, yet 

A new era
When we introduced the VM600 platform in 2000,
we “broke the mold” by moving away from 
CRRNKECVKQP�URGEKƂE�OQFWNGU�

without creating vulnerabilities. Cards that would meet stringent 
�
�ÈÓ{{Î�ÀiµÕ�Ài�i�ÌÃ�>���}�Ü�Ì��-���Ó�ViÀÌ�wV>Ì����v�À�Ì��Ãi�
customers that need vibration-related measurements as part of a 
Ã>viÌÞ���ÃÌÀÕ�i�Ìi`�ÃÞÃÌi�°�
>À`Ã�Ì�>Ì�«À�Û�`i`���Ài�yiÝ�L���ÌÞ�
with its on-board relays. And cards that could use modern, ethernet 
communications.

With the VM600Mk2, we’ve taken great care to ensure that new 
VÕÃÌ��iÀÃ�ÀiVi�Ûi�Ì�i���ÃÌ�«�ÜiÀvÕ��ÌiV�����}Þ����>�wi�`�«À�Ûi��
architecture. But we’ve also made sure that no customer is left 
behind as the only path to improved performance and improved 
value. The VM600Mk2 gives you the opportunity to refresh aging 
modules that may have reached the end of their useful lifecycle with 
new modules offering better functionality and performance, yet all 
while retaining the same chassis and wiring. 

In this brochure you will learn more about vibro-meter’s new solution 
for a new era … 

Shaping the future with our 
DNA
With an installed base of more than 8,000 systems globally, 
our VM600 machinery monitoring system made waves in 
the industry when it was introduced, more than 20 years 
ago.

As we now proudly introduce the VM600Mk2, we’ve made 
sure to revitalize a classic architecture and revisit the 
platform brand and design. 

VM600Mk2 is the translation of vibro-meter’s legacy, 
precision and strengths - values that are at the core of our 
DNA. 

“With the VM600Mk2, 
we’ve taken great 
care to ensure that 
new customers 
receive the most 
powerful technology 
KP�C�ƂGNF�RTQXGP�
architecture.”

Our 2nd generation VM600 platform introduces (L to R) the 
MPC4Mk2, CPUMMk2, and RLC16Mk2 modules along with companion 
I/O cards.
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Sensors & signal conditioners
vibro-meter’s comprehensive range of sensors to monitor 
hydropower equipment are fully functional down to very 
low frequencies, in wet and corrosive environment and 
in the presence of electromagnetic and radio frequency 
interference.

VM600Mk2

Centralized and modular machinery protection, 
condition monitoring for vibration and air gap 
applications from medium to high channel counts.

Typically used for large hydro turbines, VM600Mk2 highly 
V��w}ÕÀ>L�i�ÃÞÃÌi��`�iÃ���Ì�ÀiµÕ�Ài�>««��V>Ì����
Ã«iV�wV�V>À`Ã°�Ƃ�Ã��}�i�Ã�}�>����«ÕÌ�V>À`�v�À�ÀiVi�Û��}�
protection and condition monitoring data on vibration, 
position, air gap and phase reference measurements.

VibroSmart
��}��Þ�yiÝ�L�i�`�ÃÌÀ�LÕÌi`�«À�ÌiVÌ����>�`�V��`�Ì����
monitoring system for turbines, pumps and smaller 
critical assets requiring low-channel counts. Modules 
can be mounted direcly on machinery, eliminating the 
need for costly cabling.

Modules communicate in real time with each other and 
Ü�Ì��6�LÀ�-�}�Ì�Ã�vÌÜ>Ài]�Û�>�Ì�iÀ�iÌ�>�`�wi�`LÕÃ°�

VibroSight
Ƃ�V������Ã�vÌÜ>Ài�«�>Ìv�À��v�À�Ì�i�V��w}ÕÀ>Ì���]�
operation and management of VM600Mk2 and 
VibroSmart systems.

Fast and powerful, user-friendly software with an 
iÝÌi�Ã�Ûi�«��Ì�V>Ì>��}Õi�v�À������i�>�`��vy��i�`>Ì>�
visualisation and analysis.

From sensors to answers 
With one common data visualization, event 
management and diagnostic platform, plant 
operators can choose the system that suits their 
requirements.

Comprehensive solution 
to monitor hydropower 
equipment’s health, from 
an extensive range of 
sensors, to the machinery 
protection system and 
the condition monitoring 
software.

Sensing technology 
for power generation.

Fro
m

 senso
rs to
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Solution portfolio
Plant-wide ecosystems integration 

Plant Control System

Capability to communicate with third party 
systems like a PLC or external relays via 
industry standard protocols like Modbus, 
*À�wLÕÃ��À��
È£nxä��""-°

VibroSight

With one common data visualization, event 
management and diagnostic platform, 
plant operators can choose the system 
or combination of systems that suit the 
requirements of a given plant. 

SENSOR SIGNALS

ETHERNET

FIELDBUS

VM600Mk2

Centralized and modular architecture with 
a higher channel density that addresses 
complex installations. Dynamic inputs from 
proximity probes, accelerometers, velocity, 
air gap sensors are fed into standard 19-
inch, 6U racks installed in a cabinet.

Balance of plant monitoring

• Spillway gates vibration
• Synchronous condenser vibration
• Pump vibration
• *i�ÃÌ�V��«ÀiÃÃÕÀi�yÕVÌÕ>Ì���

VibroSmart

A distributed architecture with a lower 
channel density. Inputs from all sensors 
are wired to modules typically installed in 
an industrial housing, closer to or on the 
machinery being monitored. As a result, 
sensor cabling is effectively replaced 
by Ethernet cabling, thereby reducing 
installation costs.

Local or remote monitoring center

Capability to safely transfer acquired data 
in quasi real-time through a data diode to a 
remote monitoring center for data analysis 
and archiving.

SECURE REMOTE CONNECTION

Meggitt
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Distributed or Centralized?

If you have never actually installed a 
monitoring system (or had to pay for it), it 
is easy to think that the preference for one 
of the two architectures might boil down 
simply to subjective factors. But in reality, 
it primarily boils down to something quite 
objective: installation costs.

Consider this important fact: the total 
installed cost of wiring typically runs about 
€16 per meter per point and is often the 
single most costly part of a monitoring 
project. To make this more tangible, let’s 
V��Ã�`iÀ�ÌÜ��ÃVi�>À��Ã°�/�i�wÀÃÌ��Ã�Ì�Àii�
machines with 8 monitored points each, 
located 250m from a control room but for 
which wiring already exists and with an 
existing monitoring system that is obsolete 
and ready for replacement. The second 
scenario assumes the same three machines 
but will use a distributed system. This is 
depicted in Figure 1.

If we had to install the wiring in scenario #1 
from scratch using today’s prices, the cost 
would be about €96,000. Fortunately, the 
wire is already in place and can be reused. 
In this case, we might simply choose a 
solution that can be mostly easily mounted 
in place of the outgoing system – also in a 
£�»�Ƃ��À>V����Õ�Ìi`�v�À��v>VÌ�À�q�>�`�Ì�i�
VM600Mk2 with its centralized architecture 
Ü�Õ�`�Li�>�}��`�wÌ°

Whether a 
distributed 
or centralized 
architecture is 
right for you, the 
choice is yours with 
the VibroSmart 
and VM600Mk2 
platforms from 
vibro-meter

“The total 
installed cost 
of wiring 
typically runs 
about €16 
per meter 
per point 
and is often 
the single 
most costly 
part of a 
monitoring 
project.”

In scenario #2, selection of a centralized 
architecture has a very different outcome. 
As in scenario #1, the wiring costs would 
be about €96,000 if the wiring for each and 
every sensor went to a system located in the 
control room.

However, by use of a distributed monitoring 
system we now have an option that allows 
us to keep individual sensor wiring for each 
system to no more than 10m (assuming we 
mount the distributed systems at each hydro 
unit) and then to run redundant network 
cables back to the control room where 
a human-machine interface (HMI) will be 
located. In this instance, we now have two 
cables that run 280m (250 + 15 +15) and 24 
cables that run 10m each. Total wiring cost 
using a distributed architecture becomes 
€12,800. Or in other words, a savings of 
87%! This is substantial and underscores 
why a customer would have a compelling 
reason in some applications to choose a 
distributed versus centralized architecture. 

It is recognized that each distributed 
monitoring system must generally be 
mounted in its own simple junction box, but 
this will rarely eclipse the savings enabled 
by shorter wiring runs and becomes more 
acute for longer runs.

Expert article
Uniquely Flexible Hydro Monitoring Solutions.
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A needless battle

The debate over centralized versus 
distributed instrumentation architectures 
has been ongoing for more than 40 years, 
predating many of those reading this. Nor 
will it end any time soon.

This is unfortunate because it is needless. 
Rather than viewing these architectures as 
one versus the other it is helpful to view 
them as one plus the other. Both have 
their place. Both make sense when the 
application particulars dictate one approach 
in one situation and the other approach in 
another situation. 

For many manufacturers, however, their 
distributed offerings entail very different 
functionality and channel types than 
their centralized architectures, forcing 

customers to choose based not on the best 
>ÀV��ÌiVÌÕÀ>��wÌ�LÕÌ�Ì�i�LiÃÌ�vi>ÌÕÀi�ÃiÌ°

We have a refreshingly different perspective: 
give our customers a similar set of features 
and channels in each platform and let them 
V���Ãi�L>Ãi`����Ì�i�>ÀV��ÌiVÌÕÀi�Ì�>Ì�wÌÃ�
the application best – not the feature set. 
Nowhere is this more evident than in our 
hydro monitoring capabilities.

For applications that can best be addressed 
by a distributed architecture, we’re pleased 
to offer our VibroSmart platform. And for 
applications that can best be addressed by 
a centralized architecture, we’re pleased to 
offer our VM600Mk2 platform.

��}ÕÀi�£\�
i�ÌÀ>��âi`�ÛiÀÃÕÃ�`�ÃÌÀ�LÕÌi`�>ÀV��ÌiVÌÕÀiÃ�V>��ÀiÃÕ�Ì����`À>�>Ì�V>��Þ�`�vviÀi�Ì�wi�`�Ü�À��}�V�ÃÌÃ�v�À�Ã��i�>««��V>Ì���Ã°����Ì��Ã�
instance, the wiring costs for a centralized approach are 87% more than those for a distributed approach.
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Taking a distributed architecture 
further

Above, we showed how a distributed 
architecture could dramatically reduce wiring 
costs in a scenario with three machines. 
This can also hold true for a single machine 
where the VibroSmart system is distributed 
around the machine to keep wiring runs 
very short. The VibroSmart architecture 
incorporates a virtual backplane that can 
be created both by plugging modules 
side-by-side using special connectors on the 
terminal bases, and/or by running Ethernet 
cables between the modules. This is called 
Ì�i�ºÃ�`iLÕÃ»��À�-�LÕÃ®����Ì�i�6�LÀ�-�>ÀÌ�
system and allows adjacent modules to be 
connected side-to-side using the special 
S-bus connectors and non-adjacent modules 
to be connected via conventional Ethernet 
cabling.
This granularity of distribution can be 
especially advantageous in applications 
such as hydro where vertical machines 
�>Þ�Ã«>���Õ�Ì�«�i�y��ÀÃ��v�Ì�i�«�ÜiÀ��>���
and a small junction box with one or more 
VibroSmart modules can be mounted very 
close to each cluster of desired sensors. As 
shown in Figure 2, this can be a very small 
junction box to accommodate just one or 
two VibroSmart modules; the power can be 
supplied remotely, meaning the junction 
box does not even need to hold individual 
power supplies. A single Ethernet cable can 
be run between each junction box to create 
this virtual backplane (S-bus) and a single 
twisted pair can carry the required 24Vdc 
power needed for each junction box.

��}ÕÀi�Ó\�/�i�V��w}ÕÀ>Ì����Ã��Ü���iÀi�Ü>Ã�«À�Û�`i`�v�À�>��Þ`À��VÕÃÌ��iÀ����i>ÃÌiÀ��
>�>`>]�>���Ü��}�V��Ã���`>Ì�����v�ÌÜ��Ãi«>À>Ìi�
systems (one for air gap and one for vibration) into the integrated environment provided by the VibroSmart platform. Modules were 
distributed around the machine to minimize wiring runs and keep installation costs correspondingly low.

Channel Types

As shown in Figure 3, Hydro machines 
have a number of special measurements 
ÃÕV��>Ã�>�À�}>«]��>}�iÌ�V�yÕÝ]�«>ÀÌ�>��
discharge, and cavitation – most entailing 
special sensors and corresponding special 
signal conditioning. They also have a 
number of conventional measurements 
ÃÕV��>Ã�Ìi�«iÀ>ÌÕÀiÃ]�y�ÜÃ]�Ì�ÀÕÃÌ�«�Ã�Ì���]�
phase, casing vibration, and shaft radial 
vibration; however, there are special signal 
conditioning requirements for vibration on 
hydro units that are not characteristic of 
other machines.
One of these characteristics is a requirement 
for very low frequencies. Smaller units such 
as those incorporating Pelton wheels will 
often turn at several hundred rpm. While 
considered quite fast for hydro units, this 
would normally correspond to a very slow 
machine in and of itself – much slower 
than most motors, pumps, compressors, 
blowers, and gas and steam turbines. Even 
so, larger units using Francis and Kaplan 
type designs typically turn even slower and 
speeds of only 50-60 rpm are common. 
This means the sensors and monitors 
must have a frequency response down to 
1 Hz just to capture rotational speed, let 
alone sub-harmonic frequencies for which 
fractional frequencies down to 0.1 Hz would 
be required.

Another characteristic behavior of hydro 
Õ��ÌÃ��Ã�Ã��V>��i`�ºÀ�Õ}����>`�â��i»�
,�<®�Ì�>Ì�V�ÀÀiÃ«��`Ã�Ì��ÌÕÀLÕ�i�Ì�y�Ü�
conditions when bringing a unit online 

>�`�>`�ÕÃÌ��}�y�Ü�Û�>�Ì�i�Ü�V�iÌ�}>ÌiÃ°�
It is typically detected from the vibration 
signature by removing the 1X component 
from the overall broadband signal, resulting 
in a measurement known as NOT 1X. 
Operators required rapid feedback from a 
monitoring system when a machine is in RLZ 
LiV>ÕÃi��Ì�V>����y�VÌ�Ã�}��wV>�Ì�`>�>}i��v�
left in the condition for too long.
Some hydro units are part of pumped 
storage schemes whereby power is 
generated during periods of peak demand 
LÞ�>���Ü��}��Ì�Ì��y�Ü��ÕÌ��v�>�ÀiÃiÀÛ��À]�
spinning the turbine and connected 
generator normally. However, during 
periods of low demand, this water is 
pumped back up into the reservoir by 
running the generator as a motor and the 
turbine as a pump. This allows the hydro 
«�>�Ì�Ì��>VÌ�>Ã�>�ºL>ÌÌiÀÞ»�LÞ�V�>À}��}�>�`�
discharging. Charging the battery occurs 
by pumping, storing the power as potential 
energy by virtue of elevation of the water 
in the reservoir. The battery can then be 
discharged when required by allowing the 
Ü>ÌiÀ�Ì��y�Ü�L>V��Ì�À�Õ}��Ì�i�ÌÕÀL��i]�
spinning the generator and producing 
power. This cycle usually continues daily 
to charge during off times and discharge 
during peak demand times. Such plants 
require special monitoring schemes that 
can detect when the machine is running 
in generating mode versus pump mode 
because the alarm setpoints will be 
`�vviÀi�Ì°�/��Ã��Ã�Ã��V>��i`�ºÃÌ>Ìi�L>Ãi`»�
monitoring that recognizes the operating 
state the machine and adjusts the setpoints 
accordingly.

Simplicity

Ƃ�`iw���}�V�>À>VÌiÀ�ÃÌ�V��v�Û�LÀ���iÌiÀ½Ã�
monitoring architectures is simplicity. This is 
iÛ�`i�Ì���Ì����Þ����Ì�i�º��i�V>À`�`�iÃ��Ì�>��»�
universal approach to channel types, but 
also in the relatively small number of other 
modules required.

��À�Ì�i�6�Èää�«�>Ìv�À�]�Ì�iÀi�>Ài����Þ�wÛi�
other modules: temperature, power, CPUM 
(communications), RLC16 (additional relays), 
and XMV16 (condition monitoring).

In the VibroSmart platform, it is even 
simpler and consists of a single additional 
module type: the VSI010. This module 
supports both serial and Ethernet-based 
communications with automation and 
control platforms using protocols such 
>Ã���`LÕÃ]�*À�wLÕÃ]�>�`��""-°�/��Ã�
allows compatibility with older machinery 
control and process control environments 
using serial communications as well as 
newer environments with Ethernet-based 
communications infrastructures. The module 
also supports full network redundancy to 
ensure that communications are never 
interrupted.

Accessories are available such as network 
switches and BNC patch panels.

��}ÕÀi�{\�/�i�Õ��ÛiÀÃ>��º��i�V>À`�`�iÃ��Ì�
>��»�>««À�>V���v�Ì�i��*
{����Ì�i�6�Èää�
platform was used as the basis for the 
VibroSmart platform as well. The VSV301 
module is a universal module that provides 
all measurements with two universal 
dynamic channels and one speed/auxiliary 
channel.

1 Shaft Vibration (Relative)

2 Bearing Vibration (Seismic)

3 Casing Vibration

4 Partial Discharge

5 Magnetic Flux

6 Stator Expansion

7 Air Gap

8 Speed / Phase

9 Thrust Position

10 Temperatures

11 Pressure

12 Level

13 Wicket Gate Position

14 Cavitation

15 Foundation vibration

Figure 3: Hydro turbine-generator machines have a number of conventional as well as specialized measurement requirements. Even on 
conventional measurements, such as radial vibration, requirements are different than on other machine types such as the need to address 
very low frequencies (down to 0.1 Hz) and the ability to provide signal conditioning such as NOT 1X that can detect the presence of rough 
load zone.

“One Card Does It All”

One of the substantial advantages of the 
vibro-meter approach is that these hydro 
measurements – and many others for other 
machine types – can be made in both the 
VM600Mk2 and the VibroSmart platforms. 
This ensures that you can choose your 
platform based on what architecture works 
best for your application – not because the 
necessary functionality is available in one 
platform but not the other. This is enabled 
LÞ�Û�LÀ���iÌiÀ½Ã�º��i�V>À`�`�iÃ��Ì�>��»�
approach to signal processing. When we 
designed the original VM600 back in the 
late 1990s and launched it to the market in 
2000, we made a ground-breaking decision 
to create a truly universal monitoring card 
that could make any vibration, position, 
or speed measurement – and indeed any 
dynamic or quasi-static measurement – in a 
single module. This was known as the MPC4 
(Machine Protection Card – 4-channel) 
and it revolutionized the industry. That 
same approach was used in the design of 
the VibroSmart platform where a single 
module type (VSV301 ) could be used 
universally for any conventional dynamic or 
static machinery measurement – whether 
Û�LÀ>Ì���]�>�À�}>«]�V>Û�Ì>Ì���]��>}�iÌ�V�yÕÝ]�
etc. This is done by allowing the user to 
fully customize the transducer type and the 
measurement particulars.

2 2 2

3

3

1

# DESCRIPTION IMAGE

1
24Vdc power supply for all 
distributed modules, remote 
relays, and VSI010 module 
for DCS communications 

2

Junction box with one (1) 
VSV301 module for two air 
gap points and two (2) 
ILS730 air gap signal 
conditioner modules

3

Junction box with one (1) 
VSV301 module for two 
vibration points and two (2) 
IQS450 proximity probe 
signal conditioner modules
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Comprehensive Solutions

Our ability to address the hydropower 
�>À�iÌ�iÝÌi�`Ã�LiÞ��`��ÕÃÌ�Ì�i�yiÝ�L���ÌÞ�
of both centralized and distributed 
monitoring systems, and corresponding 
software with our VibroSight suite. We 
also offer the specialized sensors that are 
routinely employed on hydro turbines 
and generators, along with conventional 
acceleration and proximity sensors. You can 
learn more about both the VibroSmart and 
VM600Mk2 platforms in our online product 
catalog or by contacting your nearest vibro-
meter sales and service professional. You 
can also visit our application page to see all 
vibro-meter offerings for the hydropower 
sector.

Software Considerations

The agnostic approach taken by vibro-meter in its 
hardware platforms also extends to the software 
connectivity. Both platforms are fully supported in our 
6�LÀ�-�}�Ì�ÃÕ�Ìi�ÃÕ««�ÀÌ��}�V��w}ÕÀ>Ì���]�V��`�Ì����
monitoring, decision support, data import/export, and 
more. This ensures that a single software environment 
can unify all of the monitoring hardware you use 
across your operations, allowing you to mix and match 
hardware based on the particulars of your operations, 
�>V���i���V>Ì���Ã]�>�`��iÜ�ÛiÀÃÕÃ�ÀiÌÀ�wÌ���ÃÌ>��>Ì���Ã°

VibroSight also contains the specialized plot types 
used on hydro machines such as air gap and magnetic 
yÕÝ°�/��Ã�i�ÃÕÀiÃ�>�V��«Ài�i�Ã�Ûi�Ã��ÕÌ����v�À��Þ`À��
machinery that incorporates all measurement types – 
not just conventional vibration and position.

Figure 7: In addition to monitoring systems, vibro-meter provides a complete 
complement of sensors for the aggressive environments, low frequencies, and 
specialized measurements encountered on machinery in the hydroelectric industry.

Endnotes
The XMV16 modules are 16-channel devices and required only when condition monitoring is required and machinery protective functions 
are not needed. When machinery protection is required, the MPC4Mk2 modules are used and provide integrated protection and condition 
monitoring, eliminating the need for a separate module such as the XMV.

Figure 5: The simplicity of the VibroSmart system is evident 
in a system that requires only two module types: one for 
communications and one for universal signal processing applications 
(shown here) including the suite of measurements used for hydro 
machinery.

“#�FGƂPKPI�EJCTCEVGTKUVKE�QH�XKDTQ�OGVGToU�
monitoring architectures is simplicity. This 
is evident not only in the “one card does 
it all” universal approach to channel types, 
but also in the relatively small number of 
other modules required.”

��}ÕÀi�È\�/�i�6�LÀ�-�>ÀÌ�>�`�6�Èää�«�>Ìv�À�Ã�>Ài�vÕ��Þ�ÃÕ««�ÀÌi`�LÞ�6�LÀ�-�}�Ì�Ã�vÌÜ>Ài���V�Õ`��}�Ì�i�`�>}��ÃÌ�V�ÀÕ�i�L�Ý�º`iV�Ã����
ÃÕ««�ÀÌ»�V>«>L���Ì�iÃ�Ì�«®�>�`�Ì�i�Ã«iV�>��âi`�«��Ì�ÌÞ«iÃ�ÃÕV��>Ã�>�À�}>«�L�ÌÌ��®�Õ��µÕi�Ì���Þ`À���>V���iÃ°

The VibroSmart platform can be used to monitor other hydro assets 
such as pumps, spillway gates, control gates, wicket gates, penstock 
vanes, motors, and more. It can also be used for measurements 
other than vibration, speed, and position such as load, temperature, 
power, strain, dynamic pressure, and quasi-static pressure. The 
universal nature of the VSV301 modules allow them to be easily 
adaptable to virtually any type of dynamic or quasi-static signal.

More than just 
turbine-generators…

LS120
AIR-GAP

VE210
LOW-FREQUENCY
VELOCITY

TQ902
PROXIMITY

SE120
LOW-FREQUENCY
ACCELERATION
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VM600Mk2

Centralized protection & 
monitoring system



Features
VM600Mk2

Ideal for complex hydro installations requiring centralized 
monitoring with high channel density.

!
Accessible

Designed to centrally process a wide range of dynamic inputs 
from proximity probes, accelerometers, velocity sensors and 
air-gap sensors. The distance between the sensors and the 
monitoring system can extend to 1,000 meters (3,000 feet).

"
Staying power

Monitoring cards are hot-swappable so that you can keep your 
protection system running virtually continuously should a card 
fail. 

��«�ÀÌ>�Ì�Þ]�Ài«�>Vi`���`Õ�iÃ�>Ài�>ÕÌ��>Ì�V>��Þ�ÀiV��w}ÕÀi`�
Ü�Ì��Ì�i�ÃÞÃÌi��V��w}ÕÀ>Ì��������À`iÀ�Ì��������âi�`�Ü�Ì��i°�
The requirement for spare modules is kept to a minimum.

#
Extended life cycle

By upgrading installed measurement chains and VM600 racks 
with the latestMk2���`Õ�iÃ�>���ÜÃ�wÀÃÌ�}i�iÀ>Ì����ÕÃiÀÃ�Ì��
considerably lower their total cost of ownership. 

Further, replacing MPC4 with MPC4Mk2 module allows condition 
monitoring to easily be added to existing machinery protection 
only systems.

$
Increased safety and security

Locked operational mode for improved safety and security.
That is, physical access to a VM600 rack is required in order to 
V�>�}i�Ì�i��>V���iÀÞ�«À�ÌiVÌ����ÃÞÃÌi���*-®�V��w}ÕÀ>Ì���°�

System-wide control signal that automatically drives all system 
relays and analog outputs to a safe state should the MPC4Mk2 
module’s diagnostics (BITE) detect a problem.

MPC4Mk2
Smart architecture

Machinery protection, condition monitoring functionalities are delivered from one module 
to support condition-based maintenance strategies and help reduce operating costs.
In addition, the new MPC4Mk2 module provides integrated condition monitoring 
functionality identical to that of a separate XMV16 module, and completely segregates the 
protective functions from the condition monitoring functions.

Like its predecessor, the same sensors can be shared between protective and condition 
monitoring functions via the rack’s backplane. 

Safety standards
• SIL 2 in accordance with IEC 61508
• API 670 5th edition machinery protection 

compliant
• Cybersecure in accordance with IEC 62443 

(formerly ISA 99).

International compliance
• Europe: EU declaration of conformity (CE 

ViÀÌ�wV>Ìi®°
• North America: cCSAus.
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Mk2
Architecture
VM600Mk2

1

2

3

4 7 8

5

10

9

6

1 £�»��Ƃ�V�>ÃÃ�Ã]�È1�Ì>��]�Îää���`ii«]�Ó£�Ã��ÌÃ��Õ�LiÀi`�ä�Óä®°
Note: also available a 19’’ EIA chassis, 1U tall, 311mm deep, 1 slot.

2 CPUMMk2 Communications and rack control module; supports redundant media with communications with plant control and 
automation platforms including PLCs, DCSs, turbine controllers, local displays, and more; supported protocols include Modbus 
/
*]���`LÕÃ�,/1I]�*À�wLÕÃ��*]�>�`�*À�w�iÌI°�
ÞLiÀÃiVÕÀi�`iÃ�}��Ì���iiÌ��
�ÈÓ{{Î°

3 �iÞ��V��«À�Û�`iÃ�>��iÝÌÀ>��i>ÃÕÀi��v�«�ÞÃ�V>��ÃiVÕÀ�ÌÞ����>``�Ì����Ì��«>ÃÃÜ�À`�«À�ÌiVÌi`�>VViÃÃ�Ì��V��w}ÕÀ>Ì����V�>�}iÃ°

4 MPC4Mk2 Universal vibration monitoring module provides 4 channels of dynamic signal inputs and 2 channels of speed/phase or DC 
inputs; provides integrated protection and condition monitoring while delivering cybersecure performance to meet IEC 62443; up 
to 12 modules (72 channels) per rack.

5 The MPC4Mk2 is capable of specialized measurements such as generator air gap on hydroelectric units. 

6 SIL 2 version of MPC4Mk2 modules. Five on-board relays allow alarm and module fault (OK) status annunciation, suitable for auto-
shutdown applications meeting SIL 2.

7 XMV16 module can be used for condition monitoring-only applications where protection is not required; allows 16 channels of 
high-performance condition monitoring in a single rack slot. Ideal for balance-of-plant assets, small hydro units where protection is 
not required, or for adding condition monitoring to existing third-party protection systems.

8 RLC16Mk2 relay expansion module provides 16 additional relays to augment the 5 relays on board each MPC4Mk2 module.

9 Proprietary ethernet communications provide all dynamic and other rack signals to VibroSight software for archival, analysis, and 
visualization.

10 Simplex or redundant power supplies deliver all required power for rack modules and connected sensors.

Meggitt
Portfolio for critical rotating machinery20 21

Meggitt
Portfolio for critical rotating machinery

V
M

600
M

k2



VibroSmart

Distributed protection
 & monitoring system



Features
VibroSmart

Ideal for distributed monitoring of turbines, pumps 
and smaller critical assets requiring low-channel 
counts.

%
Machinery protection & condition monitoring

• VibroSmart’s easily extended modular construction delivers 
wÀÃÌ�V�>ÃÃ�ÃV>�>L�i��>V���iÀÞ�«À�ÌiVÌ����>�`�V��`�Ì����
monitoring for rotating plant.

• Comprehensive protection system, including : data 
acquisition and protection, relays, logical functions and 
analog outputs. 

• Seamless redundancy: VSN010 module provides a redundant 
communication loop with high-availability

&
Flexible & Versatile

• 6�LÀ�-�>ÀÌ½Ã�ÃÌÀÕVÌÕÀi��Ã���}��Þ�yiÝ�L�i�>�`�ÃÕ««�ÀÌÃ�
all sensor types to deliver API 670 standard machinery 
monitoring functions. When combined with VibroSight 
software, it enables detailed insights into machinery health.

"
Modular, scalable

• Patented real-time distributed networking monitors smaller 
critical assets and balance-of-plant equipment requiring low-
channel count clusters.

• System can grow as monitoring or protection needs become 
more and more important, or new safety requirements 
become required.

• -��«��wi`���}�V>��}À�Õ«��}�v�À�`�ÃÌÀ�LÕÌi`�>««��V>Ì���Ã\�
measurement blocks can be easily created – independence 
between different measurement blocks is easy to achieve.

'
Low-cost installation and maintenance

• VibroSmart can be mounted directly on machinery , 
reducing the need for expensive sensor cabling. Modules 
>Ài�`iÃ�}�i`�>�`�ViÀÌ�wi`�Ì��Ü�À������>ÀÃ����`ÕÃÌÀ�>��
environments characterized by hazardous areas and high 
mechanical stress.

• *Ài�Ü�À��}�>�`�«Ài�V��w}ÕÀ>Ì�����v���iÝ«i�Ã�Ûi�ÌiÀ���>��
bases allows installation work to start earlier, then be 
populated with modules later on.

• Modules are hot-swappable for ease of maintenance and 
reduced downtime.

MACHINE 1 MACHINE 2

1 22

2 3

5

6

4

REAL-TIME ETHERNET NETWORK

ANALOG SENSOR SIGNALS

ETHERNET

Architecture
VibroSmart

Safety standards
• Ý�ViÀÌ�wV>Ì�������>â>À`�ÕÃ�>Ài>�Ã>viÌÞ�
• PROFIsafe - for the communication interface 

module (VSI010 + VSB010)

International compliance 
• EU declaration of conformity
• EAC Russian Federation declaration of 

conformity
• *À�wLÕÃ]���`LÕÃ�>�`��
È£nxä��""-
• IEC Standard

FIELDBUS

POWER

7

1 6-�ä£ä\�
���Õ��V>Ì���Ã���ÌiÀv>Vi���`Õ�i�>�`�ÌiÀ���>��L>Ãi�Ü�Ì��Ó�wi�`LÕÃiÃ°

2 VSV301: Monitoring module and terminal base with 2 dynamic channels and 1 auxiliary channel (tachometer od DC input).

3 VSN010: Real-time Ethernet switch enables cost-effective redundant networks (HSR ring topology) of VibroSmart modules.

4 VibroSight: machinery monitoring system sofware. 

5 Sensors: vibro-meter or third-party sensors.

6 ��i�`LÕÃ\�1«�Ì��Ó�ÃiÀ�>��wi�`LÕÃ���ÌiÀv>ViÃ���`LÕÃ�,/1��À�*,"��	1-��*®��À�£�Ì�iÀ�iÌ�wi�`LÕÃ���ÌiÀv>Vi���`LÕÃ�/
*®°�
PROFIsafe safety layer to ensure more reliable PROFIBUS communications.

7 Power: Modules located side-by-side can communicate directly via their terminal bases that support redundant power supply 
distribution to improve availability.

System channel-counts

2 to 256 dynamic channels of machinery 
protection and/or condition monitoring per 
VibroSmart system (up to 128 x VSV301 
modules).

25
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VibroSight

Advanced machinery 
protection & condition 
monitoring software



Features
VibroSight

Fast and powerful, user-friendly software that 
GPCDNGU�VJG�TGNKCDKNKV[�CPF�QRGTCVKQPCN�GHƂEKGPE[�QH�
industrial machinery.

(
Integrated data management

• Proprietary, highly-optimised system of VibroSight databases 
for outstanding performance.

• Fully-integrated support for VibroSight database 
�>�>}i�i�Ì�Ã��«��wiÃ�Ì�i�V��w}ÕÀ>Ì����>�`��«iÀ>Ì�����v�
database backups, database purges and the management of 
�vy��i�`>Ì>�ÃÌ�À>}i°

• ÝÌÀi�i�Þ�i>ÃÞ�Ì��ÕÃi�`>Ì>��>�>}i�i�Ì�V��w}ÕÀ>Ì����
means that no external data/database management tools are 
required.

)
Data visualization and analysis

• Exceptional data handling and visualisation capabilities for 
the effortlessly fast display and analysis of data.

• "����i��À��vy��i�`>Ì>�«ÀiÃi�Ì>Ì����>�`�>�>�ÞÃ�Ã���-iÌÕ«�>�`�
ÃÌ�À>}i��v�ÕÃiÀ�`iw�i`�«��ÌÃ�>Ã�«À��iVÌÃ

• Complete catalogue of plots with cursor synchronisation to 
allow all information relevant to a particular event or time 
period to be easily displayed.

*
#RRNKECVKQP�URGEKƂE�RCEMCIGU�

• Base/standard VibroSight package provides full support for 
vibration analysis, including Rolling-element bearing analysis.

• "«Ì���>��>««��V>Ì����Ã«iV�wV�«>V�>}iÃ�v�À��Þ`À��>�À�
gap monitoring, External data import and Mathematical 
processing.

VibroSight is a suite of user-friendly
application software modules for analyzing 
�>V���iÀÞ��i>�Ì�°��Ì�ÃÕ««�ÀÌÃ�Ì�i�yiÝ�L�i�
V��w}ÕÀ>Ì�����v�V�>��i�Ã]�«À�ViÃÃ��}]�
outputs, alarms and plant structure, helping 
to monitor the condition of all critical assets.

“Operators can assess 

the overall condition of 

machines at a glance or use 

the full suite of visualization 

and analysis tools and plots 

to undertake in-depth 

analyses.”

With continuous data acquisition offering
seamless monitoring of even short 
events, VibroSight is suitable for the most 
stringent test-bed applications. However, 
V��w}ÕÀ>L�i�`>Ì>���}}��}�ÀÕ�iÃ�i�>L�i�
users to ensure they are not overwhelmed 
by data. 

Monitoring Systems

VibroSight can gather data from vibro-meter VM600 racks, 
VibroSmart distributed monitoring systems but as well from third 
«>ÀÌÞ�ÃÞÃÌi�Ã�Û�>���`LÕÃ]�"*
��À�
-6�w�iÃ°

Database

VibroSight doesn’t require the installation and maintenance of a 
third party database thus simplifying the system management from 
the IT point of view.

Backup

VibroSight can automatically create an incremental database backup 
on a network drive to quickly recover the monitoring system from a 
computer catastrophic failure.

*KUVQTKECN�FCVC�ƂNGU

The data from the database can be periodically downselected and 
V�«�i`��ÛiÀ�>ÕÌ��>Ì�V>��Þ�Ì����ÃÌ�À�V>��`>Ì>�w�iÃ�Ì�>Ì�V>��Li�ÕÃi`�Ì��
create a mirrored database at a different location or for longer term 
storage.

Purge

The database size can be maintained under control by automatically 
deleting the oldest data from the database.

(

+++

,

-

Architecture
VibroSight

.
Data import and export

• VibroSight can import data from external systems using 
industry standard interfaces such as Modbus and OPC. 

• This allows data from third party systems such as other 
monitoring and/or control systems (such as a DCS or PLC) 
to be easily centralized in a single database for ease of data 
management and/or to take advantage of the speed and 
power of VibroSight for the display and analysis of plant-
wide data.

• Equally, VibroSight can export its data using industry 
standard interfaces in order to share information with third-
party systems.

VM600Mk2 VM600Mk2

VibroSmart
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2TQVGEV��OCEJKPGT[�RTQVGEVKQP�EQPƂIWTCVQT

VibroSight Protect is a software tool exclusively 
`i`�V>Ìi`�Ì��Ì�i�V��w}ÕÀ>Ì����>�`�V����ÃÃ�����}��v�
machinery protection systems. It has been designed to 
�>ÌÕÀ>��Þ�}Õ�`i�Ì�i�ÕÃiÀ�Ì�À�Õ}��Ì�i�V��w}ÕÀ>Ì�����v�
all the protection chain components (input channels, 
processing functions, alarms, logical functions and 
relays) in a very user friendly way to avoid any potential 
��ÃV��w}ÕÀ>Ì���Ã�Ì�>Ì�V�Õ�`�i�`����>���ÃÃ�ÃÌÀ�«��À�>�
false-trip.

%CRVWTG��EQPFKVKQP�OQPKVQTKPI�EQPƂIWTCVQT

���6�LÀ�-�}�Ì�
>«ÌÕÀi�Ì�i�ÕÃiÀ�V>��V��w}ÕÀi�Ì�i�
condition monitoring capabilities without being 
able in any way to impact the machinery protection 
function either intentionally or by pure mistake. The 
V��w}ÕÀ>Ì����Ü�À�y�Ü�ÕÃiÃ�>Ã�ÀiviÀi�Vi�«���Ì�Ì�i�
modelling and layout of the machine trains under 
surveillance. The condition monitoring settings include 
condition monitoring processing functions and software 
alarms, database logging, database management, data 
import and export.

Vision: data visualization & analysis

VibroSight Vision offers easy to use data handling and 
visualisation capabilities so that it is effortlessly fast for 
the display and analysis of data. It includes a complete 
catalogue of plots with cursor synchronisation that 
allows all of the information relevant to a particular 
event or time period to be more easily displayed for 
even quicker analysis. Data from multiple VibroSight 
databases (*.vsdha) can be worked with at the same 
time using simple drag and drop operations in order to 
more easily compare present and historical data across 
multiple sites and time periods. 

Vision

Data visualization & analysis
Features a comprehensive plot catalog to display and analyse 
live or historical data from monitoring systems or stored in 
VibroSight databases.

Server

Data logging, management & sharing
Data logging into the database and provides data access to all 
VibroSight suite applications and third party software.

System manager 

System maintenance 
Ƃ���ÜÃ�ÃÞÃÌi���>��Ìi�>�Vi�Ì>Ã�Ã����i���`Õ�i�wÀ�Ü>Ài�
Õ«}À>`iÃ��À�V��w}ÕÀ>Ì�����v��*�>``ÀiÃÃiÃ�>�`� /*�ÃiÌÌ��}Ã°

Protect

�>V���iÀÞ�«À�ÌiVÌ����V��w}ÕÀ>Ì�À
��À�Ì�i�V��w}ÕÀ>Ì�����v��>V���iÀÞ�«À�ÌiVÌ����vÕ�VÌ���>��ÌÞ°

Capture


��`�Ì��������Ì�À��}�V��w}ÕÀ>Ì�À�
��À�Ì�i�V��w}ÕÀ>Ì�����v�V��`�Ì��������Ì�À��}�vÕ�VÌ���>��ÌÞ°

EventViewer

Monitoring of alarms and system events
Allows the monitoring of alarms and system events from 
monitoring systems or stored in VibroSight databases.

Mimic

Machine operator interface
Provides an overview of the machinery being monitored using 
live measurement data.

Monitoring

System 
EQPƂIWTCVKQP

Management

Applications
VibroSight

Adopted by major hydro utilities as 
VJGKT�ƃGGV�UVCPFCTF�HQT�CKT�ICR�CPF�
vibration monitoring, VibroSight is 
actively developed and maintained with 
at least three new software releases 
per year including new features and 
improvements.
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About us 
Meggitt pioneered high performance 
sensing and condition monitoring solutions 
for extreme environments. After working 
with the world’s turbine manufacturers for 
more than 60 years, Meggitt through vibro-
meter portfolio remains master of all aspects 
of the condition monitoring and machinery 
protection disciplines. 
From high performance sensing, data 
acquisition and management to the high 
speed digital networking and the signal 
processing algorithms that can deliver 
diagnostics for prescriptive maintenance 
solutions.

Meggitt PLC 
Headquartered in the United Kingdom, 
Meggitt PLC is an international group 
operating in North and South America, 
Europe and Asia. Known for its specialised 
extreme environment engineering, Meggitt 
is a world leader in aerospace, energy 
and defence markets. An 11,000-strong 
workforce serves customers from around 40 
�>�Õv>VÌÕÀ��}�v>V���Ì�iÃ�>�`�Ài}���>���vwViÃ�
worldwide. 

Contact information
Route de Moncor 4
Case postale 1702 
Fribourg Switzerland 

www.meggittsensing.com/energy 
www.linkedin.com/vibro-meter


