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Key figures in 2017

Valmet Corporation

Orders received
EUR 3,272 million

Net sales
EUR 3,058 million

Comparable EBITA
EUR 218 million

Comparable EBITA
margin
7.1%

Employees (on bec 31, 2017)
12,268

Orders received by
business line

38%

= Services

= Automation

= Pulp and Energy
= Paper
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Orders received by area

10%

21%

17%

AG%

46%

= North America
= South America
= EMEA

= China

= Asia-Pacific
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Automation business line overview

v

Orders received 2017

10%

B North America
[ South America

B EMEA
| Services business B China B Pulp & Paper
I Capital business B Asia-Pacific " Energy & Process
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Valmet Automation’s solution for Power Plants

Valmet DNA
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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
e as atool for end customer
e as acervice concept & tool for Valmet

e Services
* remote monitoring, at site analysis, 10T
* system services, sensors&cables, etc
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Mechanical monitoring and protection systems

for power plant

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

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

e Condition Monitoring for auxiliary machines (BOP)

*”Less critical” machinery: pumps, fans, motors etc.
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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

e 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 loT

* 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 >



Valmet DNA Machine Monitoring Technology

System elements

User Interface in
Office
(DNA Remote Operate)

User Interface in
Control room
(DNA Operate)

Sensors on
machines

Results (data)
calculation
(PCS)

History database
(TEA OrlA)

Signal /0
-AlF4x cards (APl 670 type)
-AlIF8x cards (non API type)
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Valmet DNA solution for
turbine generator
mechanical vibration
protection and
diagnostics
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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 AP1670 standard
— Protective monitoring by the 1/0 cards
— Cards operate even if connection into PCS is lost
— Redundant power supply unit
— Redundancy supported for protection only solution
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Valmet DNA Turbine Protection I/O

Machine protection Machine protection Machine protection
AIF4E AlIF4V AITAL

Eddy current measurement for shaft Absolute vibration Casing absolute expansion and
position or vibration measurement measurement using valve position

accelerometers or velomitors

- 4 input channels

- each channel configurable for - 4 input channels - 4 LVDT/RVDT input channels
both static and dynamic values, - each channel configurable for - 5 and 6 wire LVDT/RVDT support

- 2 calculated values per 2 calculated values per - all electronics in card, only LVDT
channel supported channel, rms or peak, vibration sensor

- 100 ms update rate (AP1670) acceleration or velocity out in the field

- raw signal sample buffers for - 100 ms update rate (AP1670) - input update interval 1 ms
diagnostic application - raw signal sample buffers for - settable measurement filter

- 4 output channels 4 — 20 mA | diagnostic application - 16 bit A/D converter

any value to any output - 4 output channels 4 — 20 mA,
any value to any output
4 input channels

Isolation

- Field to system 1500 VAC
- Between channels 1500 VAC
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Safety and analysis calculations

ACN MR

protection

Calcrms |,
\\\
\\

Calc peak

v

sensor 4...20mA to safety logic/DCS

Calculation is updated in 6.4ms
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Monitoring group management

Controller and power supply
functions

ACN MR, 2x IPSP

- redundancy in HW and SW

- redundant power supply

- self diagnostic

- communication to 3 party (Modbus TCP, Profibus, etc)

- integrated part of Valmet DNA system network

- alarms and events

- configuration of 1/O cards with EAS SW

-card parameter download when card is changes(hot swap)
- optional diagnostic enabling
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Valmet DNA Operate display

Gas Turbine with DNA Machine Monitoring for protection
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Turbine vibration analysis
Principles ( on top of protection solution)

16

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)
e 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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Safety and diagnostic calculations
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ACN MR protection

and analysis

Calculations:
FFT

FIR
STA
RMS

© Valmet |
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sensor

Calcrms |,
N,
N\,
\,
\,

Calc peak

y

4...20mA to safety logic

Calculation is updated in 6.4ms
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Valmet DNA Operate display

DNA Machine Monitoring diagnostic main page, ST
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Valmet DNA Operate, T-G

2nd layer in Ul, bars & trends page
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Turbine diagnostic special user interface
"workdesk” for diagnostic work (steady state & run-up/coast-down)

20

[TLIPTe—— e [rprT——— a 2= Valmet >
e [ e b+ |
W bl [ Twmbe] | byl (ESTT TN v [ (ST TR FOE TERE - 5
| Py Ry i
| PIPR SO U g = e o ey e drar -
——
T L

Pl RS RAS SR ENENFR R R

Vi il e gl

[RE—
=y Lt
| wembaiga

ok | Ve | i Bems | fbe | Dol o

[y ]

i | Tt g . T | |

il %
T

R ]

- —

e

®

"

C

Teltwa Uinireh [arvemes [T ] a 0=
. .
Twonmwene )  [iovscnems | weernem] | wommen) | | Feeis
1 N e T el Sl | | s
™ S Sartmbvernt Jarmars s :

b | Vi | ot Speren | G |t | e

di e e ode os B s

© Valmet |

g W W We

Mo os omla ma <n

o e e dh

T T =~ 0= Voimet 3

e padi

=T | .. [ 3

T T el L
A

R
I AE: AR RIRU

A
L A

ok T~ S

P =

P g

]
ELRI WARL BRI EAEE ©

it
P
W
[
RIE i
. LIS
o 4
i H




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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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
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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/0O 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

)
= €D
3

- 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 /O groups per ACN RT G4

|
1=
(=
=
i
=
=
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Valmet DNA Machine Monitoring
System technology for auxiliary machines (BOP), protective (API 670 type)

Scope may be with or without diagnostic functionality

* 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 /O groups per ACN RT G4
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INTERNAL

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

Possible signals:

Vibration (IEPE)

«Shaft movement(eddy probe)
*Trigger (RTS-xxx)

*General analog (mA or V)

Connection into DNA MM:
«Star Ethernet (1/0 bus)
*Chained I/O bus

*POE (1/0 bus), single line
*Wireless Ethernet (I/O bus)
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INTERNAL

FM4 (Field mountable 4-ch 1/O module)
Connection possibilities into DNA MM

Information
Control room Services Engineering Maintenanc
Operator interface Office e office

POE Switch &
Valmet 3 Valmet 3 ;
*enumu- “ *enmum- ".
Velmet 5 /r
——
s umu- - 24VDC 24VDC
Valmet 5

24VDC 24VDC 24VDC \
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Examples of machines with sensor locations
Machines can be fixed speed or variable speed, constructions vary

Horizontal pump + motor

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

: Centrifugal fan + motor
Horizontal pump + gearbox + motor

‘ = acceleration sensor (vibrations)
‘ = speed trigger sensor (rotational frequency)

© Valmet | valmet >
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Typical application template structure
Typical calculated characters vs faults

Monitored phenomena

31

ISO/DIN machine vibration severity (load,
stress)

Faults creating high frequency vibration or
impacts , like;

-Rolling element bearing fault

-Lack of lubrication

-Cavitation

Coupling fault
Rolling element bearing fault impulses

Unbalance and alignment

Gearbox faults

Detailed diagnostic

© Valmet |

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

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)

Vibration velocity rms
Ixrpm + 2Xrpm

Vibration velocity in gear mesh frequency

Signal, FFT, envelope signal and FFT, STA
analysis

Valmet >



One typical application template structure, 2/2

Measure & scale (10 | s acceleration signal Peak-calc S Acceleration
kHz LP, 25 kHz A/D ) peak
- Acceleration RMS
Spetrum calculation  —>{ Acceleration FFT RMS-calc > 1888??6%8 Hz
_ R Velocity RMS
Rhils-eElle — 10-1000 Hz
X’ _ _ RMS-calc > Velocity RMS 1-2xRPM
Spectrum integration ——> Velocity FFT
RMS-calc >{ Velocity RMS m-nxRPM
Band pass filtering
l RMS-calc Velocity RMS TCXRPM
Rectify
v
Low pass filter Envelope signal Peak-calc —> Envelope peak
|
v
Spectrum calculaton > Envelope FFT RMS-calc Envelope RMS

_Signals and spectrums
32 amet |INt0 User Interface and
waterfall save

_ Scalars into User
~ Interface and trends
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Valmet DNA Operate, auxiliary machines
Power plant air and flue gas fans
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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

i
—  Pydrimis! — Rynkd — Selaus Wesipubous
Savukaasupuhalin KP = -
Rynta (Ha): ISavukaasupuha\lm kP j Imkatasu j
Pyérimistaajuus (Hz): 14.95
® B & 1/441 =
Taajuuskerroin {Hz): 2.@ % ] Merkkaimet
_ @ Merkkausmuoto: I Normaali - Mittausaika
Pyiirshdysaika: (s): 0.07 =l 8.2.2012 13:51:25
s mys2 Etisyys: s Hz
—  Laakeri Vikataajuudet A =R 0,000 2.5 1-2 0.000 InF T HNakyma
Kone =l |SKF-23228CC Ulkokeha (Hz): 123.04 @ mlE 0,000 2.5
Sisakehd (Ha): 161,01 @ ¥ svkinen
Wierintaelin (Hz): P 107.13 @ ¥ Hatytys ]
Pidike (Hz) 5.48 @ [V karttaia |
1= .
Pikavalinta:
mE ] Normal 5] [ o.oooor )
S B
almi) ul K
o B2l
15
12.5
10 | Huippuarvat:
7.5 - 5 mysz2
5 611 2B
25 - Peak to Peak:
9 45.2
2.5 -
5 - Spekbri:
[T Peck
7.5
-10 ]
-12.5
.15 -
-17.5 |
20 |
239 e T T T T T e e e
0 025 05 075 1 125 15 175 2 225 25 275 3 325 35 37 4 425 45 475 5 525 55 57 6 6.25 6.5 dt: 0,00005 s
Envelope RMS {Savukaasupuhallin KF) j @ 3 kuukautta H
135 1 b B[
1 paiva apy
1 wilkko ﬂﬂ
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I | | | ‘I J 3 kuukautta
0o : & kuukautts
13:57:06 | B.2.2002 13:51:25 | 100 miz | Kako trendi [\
10.11.2011 01z
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Comparison tool
"Comparison” feature to DNA MM Analyzing tool, to compare vectors

¥ Wire roll 007 = ] |
e - - rE. Ve ™
Condition Analysis e 6 v ', metso
- Rf Target T Mesh Browsing waterfal ————
I j Mesh (Hz): IWire roll 007 Integrated spectrum j
Rotation frequency (Hz): I 10,00 P I”T =
Multiplier (Hz): I 23: I 20,00 arkers ~ Comparison |
| o Measurement time:
| Rotation time (s): [ owm Bl [ 25052015 1655513 7]
—  Bearing Defect frequendes | | Position Result Timestamp Viewmode —————
| [ Madine =] I S Wire roll 007 Integrated spectrum| 25.05.2015 16:29:23 __
| " o Wire roll 008 Integrated spectrum| 25.05.2015 16:52:21 | | ¥ Eydlic
_I nner race .HZ;: falarm
I Ball (Hz): User
1 Cage (Hz):
! = y
Instant:
il [ Normal &l [ o.06104]
i 3 1 \
= B [
0 5000 |
20 -
260 - B 2w b
240 -
- Highest peaks:
290 2
] Hz mmjs
e [ 7o [ 321
dags [ w07 [ 1118
160 [z [ &1
140
120 |
100 4 |
a0 _ r:- Spectrum:
&0 : | W rEAK
w g it Total RMS:
E 341.50
20 -
0 hae Sy pom | | e S S ; -'.",
0 45 50 55 a0 65 75 a0 B35 a0 95 100 Hz df: 0.31 Hz
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Valmet DNA Operate, to see total view
Mix trends (vibrations, process parameters)

38

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.

© Valmet |
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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”)

Basic

APP7-2007 / TRG-2007 D Bias 150525 14:40:13 H lims vect.stor[G] | No

Trends ] Tuninag
DMM-APF7-2007.A1

Accelerati
) DMM Tuning Window
_—V g \-'__ﬂ
11292 L ' 7
Loop Window ] EINERILEE B¢ Wire roll 007 Tuning =0l x|
<
g‘emat' Interlockings
: T w 3
2298 Functional Description [ = Acceleration Peak > 1000.00 Bargrlims |E Alarm.lims |E
1000 - 1 ) 2015-05-25 G
— TrﬂCE' H|5t|:]r-1_'II m m;sz g Ui M LEH
TR _ : LMin 0.00 LH 1000.00
elocity History Trend A
= 4 Gac | 1000.00 | o | EITOND
jo19 CompactTrend..  » [ogg o Ghin 0.00 | oH 1000.00
e Change Time Span * } 2015-05-25 Bl ooo IHH 20.00
VelRMS1  Analysis... * - 14.00
E w 1 hour
10240!  Diary... = 2l 1000.0
! 2015-05-25
Maintenance... 4
Vel RMS m
Related Loops... =
12.06! = Ll i
Related Pictures... -
5.2 ) 2015-05-25 35350525 13:41 2015-05-25 14:41
Loops Visited...
Ervelope Feae L5
= 49298 mss2 | ¥

1500 - 7500Hz

300 Lane 0.00 4004000 21 5N5_75 1341 V I t \
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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

42 © Valmet | ValmEt >



Adaptive alarm limin handling

DNA Operate view & new elements

* DNAuse P101/DMM/tela-1 Trends

|66.1.1

-lof >

&8 DG

Run Sign. Simu 17-05-31 08:44:12 i = J
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v I
0.7951 mis2 = a = 0= Valmet »
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Acceleration RMS 1000.0 [,-.,_,“*,5 = Ty =
w I Bt sl
0.3124 mis2 2 0.000 o q ]
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mjrmn
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Trend from; a0z 130126 - 05062012 LR @ - e il
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T
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Alarm and Event Lists for Condition Monitoring
The same alarm management as for controls

B | | Iuc

€ P O

=loix|
BHESAaR

¥ automatic scrall |

|-

Time Priarity Area | Tag Tag Description Event Acknowledged | Inactivated
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\

il

e e =loi]
- 6.1 ¢ I D-GSanE

Basic
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v ]
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DNA Machine Monitoring reports

Change detection and reporting to reduce manual analysis work

* Detecting growth in key vibration indicators Fibre line Valmet 3
Acceleration RMS
— Top 30 lists per indicator in each process department . zuzmomn Defference between two previous wesks Pintime: 211207855
¢ Fast developing faults: Absolute and relative ot et T e
change between last two weeks TZIKI34 MUSTALIFEASUGDIN | MDY %5 o o
. . . 121K044 MUSTALIPEASUODIN 2 M02 35:1 27:7 7;]
* Slowly developing faults: Absolute and relative LG R e WD L T g s ”
change between last week and last month e i - i .
. . . 123P002 DD1 MC-PUMPPU P02 3,‘ 19 1.2
— Eachline has alink to trend display 1260005 D1 DORERALEVYN PESUND) B i0
123P002 DD1 MC-PUMPPU P01 31 21 1,0
. . . 121P042 MUSTALIPEAPUMPPU P02 77 6,7 1.0
* Highest vibration levels f2ipoea TULSTURSEN FOEIIORe Fo1 > s 0
) ) 1238141 HAPETUSRFJ\ N SEK. M02 9:2 E:E l]:?
— Top 30 lists of biggest absolute values 121005 HAKEMITTARIOOTTOR! 1M % 9 s
121K030 KEITTIMEN RUUVI MO1 44 38 0.6
” 9 - 121P042 MUSTALIPESPUMPPU P01 53 4.8 0,5
* Unstable or "frozen” signals e i no v
X . . X 126P028 DD DD.R_‘EI ALEVYN PESUP. P02 57 53 04
— Top 30 lists of highest and lowest standard deviation i ikiced ek - = oy
126P100 VALKAISTWN MASSAN MC P02 89 B85 0.4
. . . 121K023 IMEYTYSTQRNIN POHJAKAAY MO2 95 82 0.3
* Reports give a quick overall view and can ersrlsibr syl N —— i
25 2.2 0.3
1 1 1 1 EventTrend - Tracer - DNA Report =llJE
be used as predictive maintenance task list e I ———
Alkuaika Akaval Loppuaika [ Automaattipsivitys
o o o B e e | [mo00000 o] [+ 5200 B~ [msose 2] (@)
* Even if alarm limits are not set accurately, L

machine faults can be detected
—  System start-up period
— Large systems with thousands of vibration indicators

1982017 2282017 2582017 2882017 3182007 392017 692017 982017 1292017
Himi | Kuvaus Visidd | Skaslaus | Minimi | Maksimi | Laskenta | Periodi | Sirtyma |
DMM—]ESPUZ]MD);A}:@E [Kintyvyys RS [me2 [aute 0,080 2,180 [Trend  |o1:00:00
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Last week and previous week, absolute and
relative changes, top 30 per area

Typical scalars;

Acceleration rms
Vibration velocity rms
Tehdas Valmet > Enveloped Acceleration rms
Nopeus RMS
dka  16.10.2017 0:00:00 Kahden edeltavin viikon erotus Tulestusaika
Toimilaite

16.10.2017 14:45

Tamavikko  Edehava vikko Erotus B Vah'net )
- MS
s R
121K044 MUSTALIPEASUODIN 2 502 133 53 81 Nopet! n orctS 16102017 1445
121K021 IMEYTYSTORNIN YLARUUVI V01 32 39 43 vin vikon suhteelline! Tulostusalka
121K021 IMEYTYSTORNIN YLARUUVI M01 96 54 42 Kahden edeltd Subtesllinen erows
121K021 IMEYTYSTORNIN YLARUUVI V02 73 35 38 1100000 Eookavi vtk EroAS
121K021 IMEYTYSTORNIN YLARUUVI M02 81 45 36 . 16.10.20 Tama vikko . 309%
141K038 TUHKALINKO K02 55 30 24 e 02 “‘ . 2%
146F011 K JAAHD POL POISTOPUH Mo1 28 10 19 e 06 £ 25%%
146F011 K JAAHD. POL POISTOPUH F02 24 06 17 o1 05 op !ﬂ:
125P027 LAJ. SYOTTOLAIMENNUSP. 102 28 12 16 1 03 10 uz
141K038 TUHKALINKO K01 34 19 15 15 04 o1 i
124K020 COMBI 2 OKSANEROTUS 1 M02 44 30 14 10 03 04 ":;:
125P027 LAJ. SYOTTOLAIMENNUSP. P02 30 17 13 01 ‘:z 19 1|w-
121K044 MUSTALIPEASUODIN 2 M02 41 28 13 i M FO1 28 o 02 153%
141P100 H2 KIERTOPUMPPU 2 P02 65 53 12 f ) oo POISTOPUH MO1 03 P 8.1 150%
146F011 K JAAHD. POL POISTOPUH FO1 7 05 12 / LIN 2 M 133 o1 02 4%
121K023 IMEYTYSTORNIN POHJAKAAV M02 29 19 11 03 02 03 140%
146F011 K JAAHD POL POISTOPUH M02 15 04 1,0 05 01 “a 132%
124P039 TERTIAARILAJ. SYOTTOP. M02 22 12 1,0 ; g ; 12 L i 132%
125P021 HAPPIVAIHEEN SUODOSP. 1 M02 22 12 1,0 L 2” 0.1 i 126%
142P010 RUISKUTUSVESIPUMPPU 1 M02 20 10 1,0 : 25 01 03 ‘“:
113C272 HAVU HIHNA 1 M02 49 39 1,0 05 02 05 “"*
141P148 TYHJOPUMPPU 1 P02 30 20 1,0 - 10 a4 02 1‘-.‘11*
121K034 MUSTALIPEASUODIN 1502 29 19 09 1 P02 03 ‘;i 43 10%
125P027 LAJ. SYOTTOLAIMENNUSP. P01 29 20 0,9 N MO2 82 b 06 110%
191P027 RAAKAVESIPUMPPU 2 P01 28 20 09 12 08 06 108%
191P027 RAAKAVESIPUMPPU 2 P02 28 20 0,9 12 15 38 106%
125P022 HAPPIVAIHEEN SUODOSP. 2 M01 18 10 0,9 po2 73 02 “] 99%
126K023 DO DD-PESURIN RULVI V01 33 25 09 ARV EL 23 03 ‘: 4 98%
191P026 RAAKAVESIPUMPPU 1 P01 27 19 08 MLENAY - 10 oF 5%
146F014 POLTIN PRIM-ILMAPUH. F02 11 03 08 ppL) 1 W02 A 06 0.4 ?";
PU AR L o o 91%
31 P01 05 07 08
13
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DNA Machine Monitoring alarm reporting and

maintenance diary

* DNAAlarm 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

a7 6 November 2019 © Valmet | Author/ Title

> DMM-pareto-7d - DNA Report
Fle Edt Vew Go Hebp
> 0RNS
2 Time: | 10/25/2017 2:42:44 PM — 11112017 2:42:44 PM B o=y -3
‘ 10/8/2017 101152017 10/22201F 10292017 11/512017 11H212017 ’
“ Filter Criteria @O
v Related Reports
Pareto Report Valmet )
Start: 107252017 2.42:44 PM
End: 11172017 2:42.44 PM Print time: 11/1/2017 2:42 PM
Row limit: 5000 Rows retrieved- 623 Bar limit- 10
1,200
1,100
1000
900
800
700
600
500
400
300
200
100
o, i
L B £ 1 : & & 5§ 3
= & g ES & g g B g g
3 8 2 2 H = .
3 £ 2 ; H & g g 5 2
2 5 g c = = I 2
e 2 2 FY ] F
3 H ] H H
H 5 g 8 a
Type Tag Description Count
Notification HTMAK10 AYT 143A1342 Amp 2°P taaj 1203
Notification DMM-LP33-2-11-7 146K043M01 925
Notification DMM-146K043M01 B1 Varinan bias-mittaus 557
Notification HTMAK10 AY6 143A1342 Amp 1°P taaj 209
Notification HTMAD20.5M 143A1317 SMAX 72
Notification DMM-121F016M01.A3 Nopeus RMS 61
Notification DMM-121K021M02 A3 Nopeus RMS 42
Notification DMM-121K021V01 A3 Nopeus RMS 41
Notification DMM-121F016M02.A3 Nopeus RMS 41
Notification HTMAD40 AX7 143A1339 Amp 2°P taaj 41
Notification HTMKD20.VX6 143A1349 Amp 1°P tasj 38

Done
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Reporting on Turbine

Changes, last week average versus previous time span averages

DNA Report

ﬁ 1 TGD Reports / Amplitudes 0 -

4y Acceleration
{ oct2018 Jan 2019

&y Displacement

&y Velocity
End time 10/31/2019 1:00:00 PM
Start time 7/31/2019 1:00:00 PM

Steam Turbine 1:BRG2

Equipment

AT18BRG2 AX7:me
AT18BRG2 AX6:me
AT18BRG2 AX2:me
AT18BRG2 AX1:me

TGD Reports / Amplitudes / Acceleration

- Time:  7/31/2019 1:00:00 PM

& - 10/31/2019 1:00:00 PM B o o~

Jul 2 ;_ : 019 Jan 2020 Apr 2020 ’

Acceleration

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

Print time 10/31/20191:53 PM
Relative difference with one week average
2 Week 1 Month 3 Month Unit
X RMS 2xRotf (ACC) 0% 0% 0% mis2
X RMS 1xRotf (ACC) 0% 0% 0% mis2
X AmplitudePeak (ACC) 0% 0% 0% mis2
X Velocity RMS (ACC) 0% 0% 0% mm/s
DNA Report TGD Reports / Amplitudes / Displacement

A oD Reports 1 ampituges @

Ly Acceleration

- Time:  7/31/2019 1:00:00 PM

Apr 2019

4 oct2018 Jan 2019

4y Displacement

& Velocity
End time 10/31/2019 1:00:00 PM
Start time 7/31/2019 1:00:00 PM

Steam Turbine 1:BRG1

Equipment

AT18BRG1.DY7:me
AT18BRG1.DY6:me
AT18BRG1.DY3:me
AT18BRG1.DY2:me
AT18BRG1.DY1:me
AT18BRG1.DX7:me
AT18BRG1.DX6:me
AT18BRG1.DX3:me
AT18BRG1.DX2:me
AT18BRG1.DX1:me

Steam Turbine 1:BRG2

Equipment
AT18BRG2.DZ1:me
AT18BRG2.DEC1:me

& - | 10/31/2019 1:00:00 PM B e =24
Julz(ﬁgx I@ 19 Jan 2020 Apr 2020 [ 3
= -
Displacement Valmet )
Print time 10/31/20191:55 PM

Relative difference with one week average

2 Week 1 Month 3 Month Unit
Y Amplitude 2xRotf (DIS) 0% 0% 0% Aum
Y Amplitude 1xRotf (DIS) 0% 0% 0% Apm
Y 0.3-0.6xRotf RMS (DIS) 0% 0% 0% Aum
Y Amplitude PTP (DIS) 0% 0% 0% Apm
Y 0 Offset (DIS) 0% 0% 0% Apm
X Amplitude 2xRotf (DIS) 0% 0% 0% Aum
X Amplitude 1xRotf (DIS) 0% 0% 0% Aum
X 0.3-0 6xRotf RMS (DIS) 0% 0% 0% Apm
X Amplitude PTP (DIS) 0% 0% 0% Apm
X 0 Offset (DIS) 0% 0% 0% Apm

Relative difference with one week average

2 Week 1 Month 3 Month Unit
Z 0 Offset (DIS) -112% -41% 1701% mm
EC Taipuma (DIS) 0% 0% 0% um
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Reporting on Turbine
Graphical reporting, for example run-up

DNA Report TGD Reports / polarplot
/TGD Reporls —
M ircoie o 2 Time: 10/31201915207PM @& - | 1031201915207PM | & | =ia” o
B Ampiitudes
4 49:00 50:00 51:00 52:00 5300 5400 b

%y Dynamic Polar

&y polarpiot

s & 88
5 B AT 3 8
o, - 2 o
i A ]
7 25 X
Ta,/ 5 o
g
750 15 o
i 1 \
1700 . e
435325215105 405 3 ]

D5 115225 335
a5 g50’

¥ 1 /
205 . 15 e
N o5 e
g 25 A
2 e
AN S -,
SEELES T
M-I i Y
~ g =2
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Reporting on Turbine
Change classification

& Time: 10/18/201912:0000AM & @ - | 10/31/201912:0000AM & = =y~ T

Change comparison can also be

S — e NRLEREE G ERE classified into different "buckets”
70 M | 120 [¥] | XRMS 1xRotf (ACO)  [V] -based on pm (BOP) or based on PM
XRMSRAT ACE) -in TG one possibility could be power
g:ﬂ“‘::\‘\m: 13?;?53:::;832323 Print time 10/31/2019 1:56 PM based CIaSSIflcatlon
mis2 MW 5 oo .
-in addition to change lists, you may
o2 open trend comparison vlue versus
(IIIMHIJ M It \h.H Hal; h l|| MH Hlul I‘ ‘Mmih|ltﬂhﬂ IIIN n wl‘| | hlllﬂ i ower
222.909 it u
g IR
bl
109.5
10/18/2019 10/20/2018 10/22/2019 10/24/2019 10/26/2019 10/28/2019 10/30/2019
Average 222909 m/s2 Minimum 222.909 m/s2 Maximum 222909 m/s2 Sdlandard 0.000 mis2 Tracer
eviation
Low limit - High limit Difference Relative difference Count earlier Count later
100 - 110 MW 0.00 m/s2 0% 376 100
110 - 120 MW 0.00 m/s2 0% 388 100
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Dashboards (Valmet Industrial Internet)

Overview

Machine Monitoring De X l+ v

€ = O @ Al i Demos 2 * | ox oL oe

O Search

Home / Machine Monitoring / Machine Monitoring Demo Exiract / Maching Monitoring Overview % 6 ata sources

B Reresn ) Pause 5} suwscrve B shwe 37 Download [ Ful Screen

Machine Monitoring Overview | Machine Monitoring KPI Details | Measurement Type Details | Lubrication | Signal Details | Datatable

Machine Monitoring Overview ©)
SiTE ~ || une PROCESS AREA REPORTING PERIOD Trend Reporting Dates CUSTOM START DATE | cusTom END DATE
R 71l == 11| @ ] || [cotrzments 7 A || [zoremsns ]

2019/01/01 - 2019/05/11

Alarm Status % Alarm Status by Process Area
Alarming measurement

Site A Site A
Drying i Screening Machine - 0-2%
Alarms % Alerts % 0K % e ai o0%, 2=
u 5-10%
W Over 10%
Sensor Status (pes)
Latest imestamp:

2019/05111 6:00:00 PM

Aarms Alerts

Machine Status

Lubrication Status Daily Alarms

.

Bearing Status 20
T
|| 0

ll | ||||||II || | |II| i ||

435 o | | "

Jan4 Jan 14 Jan24 Feb3 Feb 13 Feb23 Mar5 Mar 15 Mar 25 Apra Apr 4 Apraa May 4 May 14

PROCESS AREA:
@ an

O Drying

© Forming

O Pressing

O screening Machine

Alarms (%)
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Dashboards
Drill down to details

B 5{ 4% Machine Monitoring De X | +

& > O @ | A psbdeel

O search

Home # Machine Monitoring / Machine Monitoring Demo Extract / Machine Monitoring KPI Details 3

400 600 800 1000

Alarms

& Undo | Revert (A Refiesh [ Pause

Machine Monitoring Overview | Machine Monitoring KPI De Measurement Type Details | Lubrication | Signal Detalls | Datatable

Machine Monitoring Details
*) Use chartas a fiter

SITE LINE PROCESS AREA REPORTING PERIOD

[stea ~ | || [Boaratine < || [stea.Dym - Last 12 months -

Most Alarming Measurement Points *
o
coe Jealllolcsal ool

Highlight the KP! data in Line charts below by clicking the KPI names
M Envelope RMS W Kintyvyys RMS M Nopeus RS

Reporting Dates:

B pata sources

2019/01/01 - 2019005111

(] Subscribe  ©3 Share [3) Download [T Full Screen
CUSTOM START DATE CUSTOM END DATE
[2019105106 (2013005109

Number of Unstable Bias (V)

2

M Tarinsn bias mittaus

KPI Avg Value over Time

Alarms

Apra

Nbr of Alarms by KPI

Apria
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System technology for Condition Monitoring

Hardware and software is based on Valmet DNA DCS

* High reliability

° jisolated 1/0’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 loT
® Operation dashboards

* roll wear/runtime predictors

INTERN

AL 53




Other offering from us
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Measurement System
Data collection and analysis using DNA as platform

Targets:
* Collect measuring data (SSiESe.

Trends monitoring in real-time/history mode

Storing data for later analysing

Automatic disturbance report

Support tool for analyzing different process behaviours =

Solution: e Q
* Valmet DNA Information System for storing the data
* Valmet DNA tools for data analysing

* Valmet DNA process stations and 10 as interface between DNA system
and process

Valmet >



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

Situation The following controllers were implemented at DNA

_ _ _ _ steam turbine automation and new hydraulic
* Anew delivery in co-operation with POWer .,nirol and protection system were delivered also:

Machin . :
achine * Speed control using temperature-dependent starting

« LMZ: condense turbine. 120 MW program with quick run through resonance frequency

bands
* Turbine installed in 2015

Island mode, load-, live steam control

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

* 2003 voted overspeed protection

* 2003 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
e 2 pcs Servomotors for trip valves

e 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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Hydro Turbine monitoring and protection
Possible monitoring points and parameters

Relative shaft Absolute bearing/ Axial shaft 0 Key phasor/
vibrations ~ machine housing position G «—n— rotational speed
vibrations

W
000000 AR
! aliek

W e

-Rotor-stator air
gap monitoring
-Magnetic field

—_—

Y o
Y ol

W o

Cavitation
(acceleration)

-Runner Clearance
(rotor itself or
at labyrinth seals)
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Valmet Maintenance Pad
Key features

Tool for off-line vibration measurements i
— Vibration data collection
— Route and off-route measurements

. ) Valmet 4
— Analysis tools and history database on Pad
— Data transfer into DNA MM and Sensodec 6S
Wireless vibration measurement E

— 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 >



Valmet Maintenance Pad
Valmet Machine Analyzer, main view

1) | Home Valmet

Network status Sensor 2 Sensor 3 (4) Sensor 4

Valmet >



Valmet Maintenance Pad
Valmet Machine Analyzer, measurement

( | Home / Start a route / Kryptonite factory daily route

Active route v

Route: Kryptonite factory daily route

= OIL CENTER
mach 1
= Dilution pump

Motor BS horizontal

Motor DS horizontal

Pump axial

Pump DS horizontal

Pump BS horizontal
= Machine2

mach 1

> Network status WVS-100

Signal

Spectrum

rotkreq

25
Hz

rotFreq

peak

305

mis2

aRMS

| ] 0.131

mis2

VRMS

511

Q WMM-100

"4 WTM-100
Y
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Valmet Maintenance Pad
Valmet Machine Analyzer, operator route checks

< | Home / Start a route / Kryptonite factory daily route

Active route v

Route: Kryptonite factory daily route

=+ OIL CENTER Temp1
mach 1

= Dilution pump Moist

Motor BS horizontal
Motor DS horizontal
Pump axial

Pressure

Pump DS horizontal flow
Pump BS horizontal
= Machine2 Temp5

mach 1

*  Network status WVS-100




Fault notification to CMMS from Maint Pad

Fault notice user interface window includes following objects:

62

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

6 November 2019 © Valmet | Author/ Title

Valmet M Azintenance Pad

( I Home / Start a route / TEST_ROUTE / 761-32-A-009 Press Pulper ...tor checks1  \falmet <>

Functional location

2301-761-32-001-005-A008

Notice type

Malfunction report

Reported by
henryk

Priority

v No production risk v

Title

761-32-A-009 Press Pulper Agitator

Description

~  Network status

/

C) Anturi 1

(D Anturi 2 C)
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Valmet Condition Monitoring Systems

Deliveries

120000 600

100000 - 500

80000 - 400

60000 - 300
= 10 points
m Systems

40000 - 200

20000 - 100

0 - -0
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DMM In Power

Latest cases

385 |Mokianvirran Energia MNokia Finland BOP Power plant 2015 DMK 40
393 | K+5 Kali Gmbh Fieltz Germany GT1 and GT2 Powser plant 2015 DK 4
394 | K+5 Kali Gmbh Unterbraizbach Germany GT3 Powser plant 2015 DRI 2
395|Sabah Electricity SON BHD Sabah (Melawi) Indonesia GT Power plant 2015 DKM 7
357 |Peterborough ERAW facility Peterborough UK ST, BOP Power plant 2015 DMK 34
3959| Kotkan Energia Kotka Finland 5T Powser plant 2016 DK 25
403 | Dunbar Energy Dunbar UK BOP Powser plant 2017 DRI 30
404|Power Machines Kigi Turkey Power plant 2018 DKM a7 Hydro Power
404 [MF Kemi Kemi Finland 5T Power plant 2015 DMK 25
405|Gantizan Indonesia GT1and2 Power Plant 2017 DKM 4
406 | MF Joutgeno Joutzeno Finland ST Powser plant 2017 DRI 22
407 | Kilpilahti Power Porvoo Finland BOP Power plant 2017 DKM 70
408|BEC Cuijk MNetherlands (ST Power plant 2017 DMK 10
416]|London Energy London LK TG1-4 Powser plant 2017 DK 40
421|Kuopion Energia Kuopio Finland TG1, TG2 Powser plant 2017 DRI 34
422 | Sappi Kirknigmi Finland TG Power plant 20138 DKM 25
423 ara Suomi Oy Siilinjarvi Finland TG1, TG2 BOP Power plant 017, 201 (DMK 100
425 KKS Energia Siikakoski Finland TG1, TG2 Hydro Power 2018 DK 14
426 |Vapo Forssa Finland TG1 Powser Plant 2018 DRI 12
427 |Dong Energy Denmark TG1 Power Plant 2015 DKM 99
425|Lenzing AG Lenzing Austria TG Power plant 2018 DMK 5
432|Bharat Heavy Electricity (Tuticorin} India BOP Powser plant 2018 DK 100
433|Laakirchen Austria TG1&2 Hydro power DRI
435|Grupa Azoty Zaklady Kedziervzyn-kozle | Poland TG1 Power plant 20138 DKM 2
455 | Zellstoff Stendal Gmbh Stendal Germany TGA Power plant 2018 DMK 16
457 | Scottish & Southern Energy Burghfield LK GT Powser plant 2018 DK 4
458|Bharat Heawvy Electricity (Ennore) India BOP, U1 and U2 Powser plant 2017 DRI 770
458|G5 Danjin, Bio 2 Korea TG and BOP Power plant 2015 DKM 111
450 |Bayer Ag Bergkamen Germany TG Power plant 2015 DMK 28
461|Scottish & Southern Energy Chickerell LK GT Powser plant 2018 DK 10
452|5Stora Enso Veitziluoto Finland ST Powser plant 2018 DRI 10
453 |Fortum Power and Heat Uimaharju Finland =11 Power plant 20138 DKM 21
454 |Kotkan energia Hovinzaari Finland BOP Power plant 2018 DMK 40
465 Austro Cell Hallzin Austria 5T Powser plant 2019 DK 24
458|EON VirmeSwerige AB Malmi Sweden ST11 and ST12 Powser plant 2018 DRI 20
471|5tora Enso Kaukopdd, Imatra | Finland ST6 Power plant 2015 DKM 17
475|Lahti Energia Lahti, Kymijdrvi Finland BOP 3 Power plant 2015 DMK 24
64 © Valmet | valmet
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