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Key figures in 2017
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Orders received by
business lineOrders received

EUR 3,272 million

Net sales
EUR 3,058 million

Comparable EBITA
EUR 218 million

Comparable EBITA
margin
7.1%

Employees (on Dec 31, 2017)

12,268

38%

10%21%

32%

Services
Automation
Pulp and Energy
Paper

21%

6%

46%

17%

10%

North America
South America
EMEA
China
Asia-Pacific

Orders received by area



Automation business line overview
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Pulp & Paper
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51 %
49 %
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Valmet´s Machine Monitoring
Offering in Brief

• DNA Machine Monitoring (on-line)
• Paper & board

• condition, runnability, lube oil
• Tissue

• including crepe blade chatter
• Pulp mill

• total plant, including slowly rotating machinery
• Power plants

• TG protection and analysis
• BOP analysis and possible protection

• Valmet Maintenance Pad
• as a tool for end customer
• as a cervice concept & tool for Valmet

• Services
• remote monitoring, at site analysis,  IoT
• system services, sensors&cables, etc
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• Condition Monitoring for auxiliary machines (BOP)
•”Less critical” machinery: pumps, fans, motors etc.

• Turbine Generator Diagnostics
•Mechanical measurements with advanced analytical
calculations
•Dedicated analysis of different operating stages
(idling, shut down /run-up, steady stage)

• Turbine Generator Vibration Protection
•Mechanical measurements, real time analysis
(100 ms cycle) and safety interlocks

Mechanical monitoring and protection systems
for power plant
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DNA Machine Monitoring
Monitoring in Valmet DNA control system, key benefits in short

� Common user interface for machine and process
control and condition monitoring
– Lower user barrier especially for operators
– Easier to use and share information between operation and

maintenance

� Common history database for all control and machine
condition data
– Efficient analysis and reporting
– Easy comparison of different data
– One source of data for Valmet IoT

� One system and one engineering environment for
condition monitoring and process control
– Cost efficient to build and maintain

� Linking into ERP and data sharing (DNA Diary)
– Only one link for all needs (operations, instrumentation, machinery)
– Supports information sharing between all teams
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User-interface supports different user profiles

• Operators
- Overall levels (bar graphs), changes & alarms in levels, trends

• Mechanical maintenance
- Predictive maintenance team / mechanical diagnostic

• Overall level & trends
• Additional characteristics & trends / fault causes, early warning
• Vector data & their history / FFT’s, signals and orbit plots

• Machine suppliers and Valmet Analysis Centers
- Operation & diagnostic of the supplied machine
- Service contracts, machinery guarantees, efficiency & capacity
- System maintenance and system service

• External consultants
- Like machine suppliers or mechanical maintenance or vibration specialists



Valmet DNA Machine Monitoring Technology
System elements
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User Interface in
Control  room
(DNA Operate)

History database
(TEA or IA )

Results (data)
calculation
( PCS )

Signal I/O
-AIF4x cards (API 670 type)
-AIF8x cards (non API type)

Sensors on
machines

User Interface in
Office
(DNA Remote Operate)



Valmet DNA solution for
turbine generator
mechanical vibration
protection and
diagnostics



Turbine Generator Machine Protection

� Monitoring of Turbine-Generators with
measurements of:
– thrust position with eddy probes
– shaft movement with eddy probes
– case expansion with eddy probes or LVDT´s
– differential expansion with eddy probes, single or

swap-over
– shaft eccentricity with eddy probes
– absolute vibration with accelerometers or velomitors

� Designed according to API670 standard
– Protective monitoring by the I/O cards
– Cards operate even if connection into PCS is lost
– Redundant power supply unit
– Redundancy supported for protection only solution
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Machine protection
AIF4E
Eddy current measurement for shaft
position or vibration measurement

- 4 input channels
- each channel configurable for

both static  and dynamic  values,
- 2 calculated values per

channel supported
- 100 ms update rate (API670)
- raw signal sample buffers for
diagnostic application

- 4 output channels 4 – 20 mA ,
any value to any output

Valmet DNA Turbine Protection I/O
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Machine protection
AIF4V
Absolute vibration
measurement  using
accelerometers or velomitors

- 4 input channels
- each channel configurable for

2 calculated values per
channel, rms or peak, vibration
acceleration or velocity

- 100 ms update rate (API670)
- raw signal sample buffers for

diagnostic application
- 4 output channels 4 – 20 mA ,

any value to any output
4 input channels

Isolation

- Field to system 1500 VAC
- Between channels 1500 VAC

Casing absolute expansion and
valve position

- 4 LVDT/RVDT input channels
- 5 and 6 wire LVDT/RVDT support
- all electronics  in card, only LVDT
sensor
out in the field

- input update interval 1 ms
- settable measurement filter
- 16 bit A/D converter

Machine protection
AIT4L
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Safety and analysis calculations
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Calculation is updated in 6.4ms

MBMT120

ACN MR

1.5 Mbps

I/O A

I/O D

24 MbpsAnalysis

protection

MBI8T

Calc rms

Calc peak

A/D D/A

sensor 4…20mA to safety logic/DCS

AIF4

I
P
S

I
P
S



- redundancy in HW and SW
- redundant power supply
- self diagnostic
- communication to 3rd party (Modbus TCP, Profibus, etc)
- integrated part of Valmet DNA system network
- alarms and events
- configuration of  I/O cards with EAS SW
-card parameter download when card is changes(hot swap)
- optional diagnostic enabling

Monitoring group management

Controller and power supply
functions

ACN MR, 2x IPSP
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Valmet DNA Operate display
Gas Turbine with DNA Machine Monitoring for protection
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� Further scalar values are calculated from signals
– for improved indication of developing faults, to have longer warning time and planning tome for

actionse)
– like; 1x+phase, 2x+phase, 0,5x, Smax

� Also vector type datas ( signals, spectrums, orbit plots) are provided
– for vibration specialist to make a detailed analysi of situation and severity of possible fault

� Techically this means
– a process controller with vibration calculation functions in the end of the I/O group
– history database into which measurements are collected (process historian)
� trends, spectrum, etc histories
� steady state data and run-up/coast data can be shown separately, so run-ups where you run

through turbine critical speeds can be verified and compared to earlier run-ups as events
– additional tools into DNA Operate for follow-up  and reaction into alarms (operators) and also

vibration analysis tools
– vibration versus process status is easy to compare since histories are in same database
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Turbine vibration analysis
Principles ( on top of protection solution)



Safety and diagnostic calculations
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MBI8TMBMT120

I/O D
24 Mbps

Calc rms

Calc peak

A/D D/A

sensor 4…20mA to safety logic

AIF4

Calculation is updated in 6.4ms

Calculations:
FFT
FIR
STA
RMS

ACN MR protection
and analysis



Valmet DNA Operate display
DNA Machine Monitoring diagnostic main page, ST

© Valmet   |18



Valmet DNA Operate, T-G
2nd layer in UI, bars & trends page
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Into analysis tools from
magnifying glasses
-marker tool
-TG workdesk

X and Y signals in their
own dividers, like also
tuning tools

1X + phase and 2X +
phase visualization
improved in 2018



Turbine diagnostic special user interface
”workdesk” for  diagnostic work (steady state & run-up/coast-down)
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Valmet DNA Operate, T-G workdesk
Bode plot
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Valmet DNA Operate, T-G workdesk
Nyqvist plot + replay from history database
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Valmet DNA Operate, T-G workdesk
Orbit plot  with shaft centerline trend
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Analysis
tool



Valmet DNA Operate, marker tool
T-G bearing housing absolute vibration ( mm/s)
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Valmet DNA solution for
BOP machines
diagnostics monitoring



Valmet DNA Machine Monitoring
System technology for auxiliary machines (BOP), non-protective

• Data processing in process controller
- ACN CS, ACN RT, ACN MR

• ACN I/O modules, diagnostic only
- Two 8-channel I/O units for fast dynamic

measurements (AIF8V and AIF8T)
- Max. 128 channels per I/O group, 2 pcs MBI8
- Several I/O groups can be connected to one

ACN
- ACN I/O are M120 series

- Rules of thumb (PCS sizing, RAM based)
- one full I/O group with MR G2

- but max 11 cards if MR in the I/O group
- Two full I/O groups per ACN CS
- Three full I/O groups per ACN RT G4

© Valmet   |26



Valmet DNA Machine Monitoring
System technology for auxiliary machines (BOP), protective (API 670 type)

• ACN I/O modules, with protection calculation
- AIF4V, AIF4E cards ( like for turbines)
- Max. 16 cards / group ( 64 channels ) with

2xMBI8
- Several I/O groups can be connected to one

ACN
- ACN I/O are M120 series

• Diagnostic data processing in process controller
- ACN CS, ACN RT, ACN MR

- For diagnostics, rules of thumb (PCS sizing, RAM
based)

- Two full I/O groups per ACN CS
- one full I/O group with MR G2

- but max 11 cards if MR in the I/O group
- Three full I/O groups per ACN RT G4

© Valmet   |27

Scope may be with or without diagnostic functionality



FM4 - harsh environment I/O module
Field mountable 4-channel multisignal I/O module

Date Author Title28

INTERNAL

Possible signals:
•Vibration (IEPE)
•Shaft movement(eddy probe)
•Trigger (RTS-xxx)
•General analog (mA or V)

Connection into DNA MM:
•Star Ethernet (I/O bus)
•Chained I/O bus
•POE (I/O bus), single line
•Wireless Ethernet (I/O bus)



FM4 (Field mountable 4-ch I/O module)
Connection possibilities into DNA MM

Date Author Title29

INTERNAL

Engineering
Office

Control room
Operator interface

Maintenanc
e office

Information
Services

24VDC 24VDC 24VDC

M OXA
P W R1
P W R2
FA ULT

Tx

Rx

1

2

POE Switch

M OXA
P W R1
P W R2
FA ULT

Tx

Rx

1

2

WLAN Base station
I/O Switch

24VDC 24VDC



Examples of machines with sensor locations
Machines can be fixed speed or variable speed, constructions vary

© Valmet   |
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A A A

A A A A A A A
T

Horizontal pump + gearbox  + motor Centrifugal fan + motor

A = acceleration sensor (vibrations)

T = speed trigger sensor (rotational frequency)

Horizontal pump + motor

A A A A

Monitoring has to be detailed anough to pick up
different fault modes

•Multiple fault specific scalars calculated in the
monitoring analysis (”template”)

Still simple & efficient to execute
•Machinery templates used, variation via parameters in
the template



Typical application template structure
Typical calculated characters vs faults

© Valmet   |

Monitored phenomena Character
ISO/DIN machine vibration severity (load,
stress)

Vibration velocity rms, from frequency range 10
Hz –1 kHz

Faults creating high frequency vibration or
impacts , like;
-Rolling element bearing fault
-Lack of lubrication
-Cavitation

Coupling fault
Rolling element bearing fault impulses

Vibration acceleration rms frequency range  1
kHz -10 kHz
Envelope signal peak and FFT rms
Acceleration peak value

Vibration velocity rms
Frequency range  5-20xrpm  (rotation
frequency)

Unbalance and alignment Vibration velocity rms
1xrpm + 2xrpm

Gearbox faults Vibration velocity  in gear mesh frequency

Detailed diagnostic Signal, FFT, envelope signal and FFT, STA
analysis

31



One typical application template structure, 2/2
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Measure & scale (10
kHz LP, 25 kHz A/D )

Band pass filtering

Spetrum calculation RMS-calc

Peak-calc

Low pass filter

Rectify

Spectrum calculaton

Spectrum integration

Acceleration signal

Acceleration FFT

Velocity FFT

Envelope FFT

Envelope signal Envelope peak

Envelope RMS

RMS-calc

RMS-calc

RMS-calc

RMS-calc

Peak-calc

Acceleration
peak

Acceleration RMS
1000-10 000 Hz

Velocity RMS
10-1000 Hz

Velocity RMS m-nxRPM

Velocity RMS TCxRPM

=
Signals and spectrums
into User Interface and
waterfall save

=
Scalars into User
Interface and trends

RMS-calc Velocity  RMS 1-2xRPM



Valmet DNA Operate, auxiliary machines
Power plant air and flue gas fans
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Monitored targets
With worst status indicator
and ”link box”

-From ”link boxes” into next layer
= results page
-status is shown with color and
shape change



Valmet DNA Operate, auxiliary machines
2nd layer, bars and trends
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DNA Operate, marker tool (Analysis toolbox)
Signals, spectrums, with zooming and marking tools
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Analysis toolbox
Signals, spectrums, with zooming and marking tools
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Comparison tool
”Comparison” feature to DNA MM Analyzing tool, to compare vectors

6 November, 2019 © Valmet   |   Author / Title37



Valmet DNA Operate, to see total view
Mix trends (vibrations, process parameters)
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Condition monitoring results and process
data can be viewed  and analysed in same
trends using DNA history tools
� This will enable maintenance engineer to

simultaneous viewing of vibrations and
related process values in the same trends

� This can be very valuable to optimize
machine operation, think about cases like;

a. Fan vibration versus motor power or air
flow

b. BFP vibration versus steam / casing heat
up curve (changes in case shape)

c. Pump vibrations versus pump pressure /
water flow etc.



Vector storing principle
To have good history without excess load into database =data
management in SQL database

� Vectors (signal, spectra and equal) are stored in 3 levels
– Short history
– Medium history (vectors removed from short history based on delta-time between

them)
– Long history (again removing based on delta-time)
– Does not effect to vectors stored by ”alarm” or ”user” or  from TG run-up/coasts-down

stage (these have their own history piles)
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Management of the
machinery
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Valmet DNA Operate, auxiliary machines
Right click from scalar value opens ”tuning window” for that scalar (”DNA
style  operation”)



Adaptive alarm limit handling application (”IAH)
What it means

� ”Standard” alarm limit handling has been to use fixed warning (H or L) and
alarm (HH or LL) limits for vibration values

� Adaptive handling brings the possibility to adapt alarm limits into changes in
operating conditions, typically;
– Machine speed  (m/min) / rotating frequency (Hz)
– Machine load

� A separate application to tune the limits after system /machine / productions
start
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Adaptive alarm limin handling
DNA Operate view & new elements
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To view the adaptive curve To create curves & groups



Alarm and Event Lists for Condition Monitoring
The same alarm management as for controls
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DNA Machine Monitoring reports
Change detection and reporting to reduce manual analysis work

� Detecting growth in key vibration indicators
– Top 30 lists per indicator in each process department
� Fast developing faults: Absolute and relative

change between last two weeks
� Slowly developing faults: Absolute and relative

change between last week and last month
– Each line has a link to trend display

� Highest vibration levels
– Top 30 lists of biggest absolute values

� Unstable or ”frozen” signals
– Top 30 lists of highest and lowest standard deviation

� Reports give a quick overall view and can
be used as predictive maintenance task list

� Even if alarm limits are not set accurately,
machine faults can be detected
– System start-up period
– Large systems with thousands of vibration indicators

6 November 2019 © Valmet   |   Author / Title45

Acceleration RMS



Last week and previous week, absolute and
relative changes, top 30 per area
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Typical scalars;
Acceleration rms
Vibration velocity rms
Enveloped Acceleration rms



DNA Machine Monitoring alarm reporting and
maintenance diary
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� DNA Alarm Reports
– Focusing on most critical targets: Active alarms
– Analyzing alarm development: Alarm trend 180 days
– Finding positions that cause plenty of alarms: Pareto

lists 24 h, 1 week , 1 month

� DNA Diary for maintenance
– Diary tailored for condition monitoring entries
– Reports for reviewing diary entries per shift  / per day
– Enhanced two-way communication
� Between operators and maintenance
� Between customer and Valmet remote service

team
– Entries can be linked to customer’s CMMS system



Changes, last week average versus previous time span averages
Reporting on Turbine

Templates are built as per customer´s
turbine
(amount of brg blocks, etc)
Different report forms are avaialble in
the left
You choose the report yiou want to view
from left side menu



Graphical reporting, for example run-up
Reporting on Turbine



Change classification
Reporting on Turbine

Change comparison can also be
classified into different ”buckets”
-based on rpm (BOP) or based on PM
speed  for paper industry
-in TG one possibility could be power
based classification

-in addition to change lists, you may
open trend comparison vlue versus
power



Overview
Dashboards (Valmet Industrial Internet)



Drill down to details
Dashboards



System technology for Condition Monitoring

53

Hardware and software is based on Valmet DNA DCS

INTERN
AL

• High reliability
• isolated I/O´s , PCS robustness

• Scalability
• HW, SW, Functionality

• Supports different network topologies (ring, star) and redundancy

• System structure centralized or distributed or a mix of these

• Can be a dedicated CM system or part of control system

• Global support from Valmet Automation local operations

• 24/7 system support ( 3 time zones principle )

• Layered User Interface structure

• Several ways to communicate into 3rt party systems

• Tools to mix trends, share information and link into EPR system
(DNA Diary)

• Seamless integration into Valmet IoT

• Operation dashboards

• roll wear/runtime predictors



Other offering from us



Targets:
� Collect measuring data
� Trends monitoring in real-time/history mode
� Storing data for later analysing
� Automatic disturbance report
� Support tool for analyzing different process behaviours

Solution:
� Valmet DNA Information System for storing the data
� Valmet DNA tools for data analysing
� Valmet DNA process stations and IO as interface between DNA system

and process

Measurement System
Data collection and analysis using DNA as platform



Steam turbine control for new turbine
Raahen Voima Oy, Raahe Power Plant, Finland, 2015

Situation
� A new delivery in co-operation with Power

Machine
� LMZ: condense turbine, 120 MW
� Turbine installed in 2015

The following controllers were implemented at DNA
steam turbine automation and new hydraulic
control and protection system were delivered also:
� Speed control using temperature-dependent starting

program with quick run through resonance frequency
bands

� Island mode, load-, live steam control

� Limiters: generator power MIN/MAX, life steam
pressure MIN, condense pressure MAX

� 2oo3 voted overspeed protection

� 2oo3 voted turbine protection with Himax system e.g.
lube oil-, condense pressure, etc.

� Hydraulic power unit high pressure 115 bar

� 4 pcs Servomotors for control valves

� 2 pcs Servomotors for trip valves

� 1 pcs Trip-Con hydraulic 2/3-voted system

Upper level vibration diagnostic part purchased by
end customer (TG and BOP machinery)
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DNA Machine Monitoring –
Hydro power

57

Relative shaft
vibrations

Absolute bearing/
machine housing

vibrations

Axial shaft
position

Key phasor/
rotational speed

Hydro Turbine monitoring and protection
Possible monitoring points and parameters

-Rotor-stator air
gap monitoring
-Magnetic field

-Runner Clearance
(rotor itself or

at labyrinth seals)

Cavitation
(acceleration)



Valmet Maintenance Pad
Key features
� Tool for off-line vibration measurements

– Vibration data collection
– Route and off-route measurements
– Analysis tools and history database on Pad
– Data transfer into DNA MM and Sensodec 6S

� Wireless vibration measurement
– Standard WiFi interface, no wires

� Support for inspection routes
– separte or mixed with vibration measurements

� Built on Windows operating system
– Valmet Maintenance Pad is not limited to vibration data collection only
� Also other Windows applications can be used (camera, email, Office tools, etc)

– Works as on-line system field terminal for Valmet DNA or Sensodec 6S
– 2 Panasonic Toughpad models available
� 10” for most cases 7” is aimed for Operator Inspections

� CMMS link’
– SAP implementes as per today
– others as needed



Valmet Maintenance Pad
Valmet Machine Analyzer, main view



Valmet Maintenance Pad
Valmet Machine Analyzer, measurement



Valmet Maintenance Pad
Valmet Machine Analyzer, operator route checks



Fault notification to CMMS from Maint Pad
Fault notice user interface window includes following objects:

� Functional location (indicator)
– from route or from NFC tag on machine

� Notice type (user selectable)
– Malfunction report
– Activity report
– Work request
– Notification

� Title (user can change)
– By default current machine name

� Description (user can type)
– Description of the fault

� Reported by (indicator)
– Windows login name

� Priority (user selectable)
– Safety / Environmental
– Production loss
– Possible Production loss
– No production risk
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Valmet Condition Monitoring Systems
Deliveries
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DMM in Power
Latest cases
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