Pl and Visual Computing
the next generation of process
analytics

Thomas REITERER, RHI Magnesita
Harald PIRINGER, VRVis GmbH
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Refractories
Indispensable for Industrial High-Temperature Processes

Refractory Products High temperature production processes
» [y

Steel production

RHI MAGNESITA

Bricks Mixes Linings
= Ceramic refractory products are used in all high-temperature industrial Cement/ lime production
processes (>1,200°C) since they protect the production units/furnaces against

thermal (and also mechanical and chemical) stress

= Base materials are Magnesite and Dolomite (melting point of fused magnesia

above 2,800°C) Glass production

Nonferrous metals production

Magnesite Dolomite

RHI Magnesita is a vertically integrated global provider of high-grade refractory products,

systems and services, which are indispensable for industrial high-temperature processes exceeding 1,200°C
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RHI Magnesita at a glance

RHI MAGNESITA

14,000 €3.1bn 1,700

Employees 2018 revenue  Global Patents
and patent
applications held

35 100 70
Main Countries Sales Offices
production shipped to
and raw Worldwide
material T~
sites
@ Production facilities

120,000 €63m Raw material sites
Individual Investment in 0
products R&D and Yo revenues

Technical

Marketing
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What do we use Pl for ?
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PIMS — the next generation

Process Information Management System

RHI MAGNESITA

VISPLORE

Pl Vision
Pl Integrator

Pl AF Pl AF

Pl Notification
Pl UFL
Pl ML

Pl ProcessBook
Pl DataLink
2006 2008 2010 2014 2017
First Standard Advanced
Flreliel L Applications Applications Applications E9L0E 1
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RHI MAGNESITA

Improvements — Example Pl AF

« Templates bring standards to our tags
« Easy to administrate

« Pl Analytics replace Performance
Equation

* Available in all Pl Tools and
VISPLORE

File Search View Go Tools Help

@ Database [ Query Date - © & | @ Back

H, Checkln ¥} « [2]Refresh

13 New Element - (=1 New Attribute

Elements.

CRUSHER_G

@ mal
& MAR
 MAR_CRUSHING
- MAR_FINISHING
9 MAR_HEAT_TREATMENT
& MAR_MIXING
- (§ MAR_PRESSING
-~ @ NE
@ oPCUA
& PGN
- (§ RAD
~ [ RAD_CRUSHING
G RAD_FINISHING
& RAD_FUSION
- (§ RAD_HEAT_TREATMENT
- (J RAD_MEDIA_SUPFLY
3 RAD_MIXING
& RAD_OTHERS
- (§ RAD_PACKAGING
~ [ RAD_PRESSING
@ rRAM

( ZZ_DEMO_PLANT NORTH
- Z2_DEMO_PLANT_SOUTH
~ (@ ZZZ_TRAINING

& Z2Z_CLIMATERCOM
@ ZZZ_CRUSHING

(@ CRUSHER A

@ CRUSHER B

& CRUSHER C

@ CRUSHER D

@ CRUSHE
a

& MLLH

& MILL_T

& SEVEA

@ SEVEB

& SEVEC

& ZZ_CRUSHER F

e § ZZ_MIL_G
~ (J Z2Z_PRESSING

>

General Chid Elements AtTbUIES Ports  Analyses

Notification Rules  Version

4| Description

current main motor - Stromaufnahme Hauptantrieb

equipment inventorynumber - Inventarnummer
equipment name
equipment size - Grofe

equipment suppler - Lisferant

@
@

B | = cqupment nventorynumber
® [£] equipment_name

L] =1 equipment _size

m [£1 equipment_suppier

= (=1 equipment_technical_j

® (=] oiltemperature_PY

L] (=] oiltemperature_UL

= (=] plant_name

temperature of hydraulc oi: Process Value - Hydrauikéltemperatur: Prozesswert
temperature of hydrauic ol upper imit - Hycravikeltemperatur: obere Grenze

plant name

L (=1 product_n
L (=1 product_ordernumber
L] =1 product_sortnumber

o 21 product_sorttext

@ =1 statusmessage_automatic

® [£] statusmessage_error

m (=] statusmessage_running

@ =1 statusmessage_running_CALC

Ordernumber - Fertigungsaufirag (FAUF)
sortnumber (quality key) - Sortennummer
sorttext (qualty text) - Sortenbezeichnung

automatic mode

statusmessage error - Statusmeldung Storung
statusmessage running - Statusmeldung léuft

statusmessage running calculated in PIMS (30sec latency) - Statusmeldung lsuft (Rechentag im PIMS mit Latenz

Increase user’s acceptance for working with their data
&" oPsiw{}\/orId GOTHENBURG 2019
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Improvements — Example Pl Vision

RHI MAGNESITA

*  Asset |ZZIZ_CRUSHING ¥

» Centrally standardized version

- - UL
g PUIBL DaMOx
H H | [PUBLIC_DoSOX
» Collections allow same settings ' | e U BEon
:\LJI::.-E I}E&!LE&IFE‘RLWW-R"-R
- [PUBLIC_FUISION

» Performance and appearance 10 0 1) O i Hler

[P CRUSHER _A I | PUBLIC_IMPREGHATION

[FUBLIC_INCINERATOR
) CRUSHER_B PUBLIC_KILN

« Easy to administrate e o | — -

PUBLIC_KILN_LAB
[FUBLIC_KILN_PUSHINGMAC HINE
PUBLIG_KILN_ROTARYEILN
[FPUBLIC_KILN_SHAF TKILN
[PUBLIC_KILN_TEMPERFURNACE
[PUBLIC_KILN_TUNNELKILN
PUBLIG_MEASUREMENT_DEVIGE
[PUBLIC_MILL

PUBLIC_MIXER

PUBLIC_MOTOR

* Integration of Pl AF
* No installation on clients =

[ statusmassage_autcmatic

* Mobile devices

[ statusmassaga_emor
_runni

[= statusmassaga_running_CGALG

PUBLIC_UL

[ citemperature_UL ¥l

One central Dashboard for all user
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Example of standard application

RHI MAGNESITA

What's about:

* Advanced statistics (per
categories)

« Outliers
« Benchmarking

Calculated tags show the actual situation Statistics (Excel functionality) . Longtime

2017-Q2 | 2017-Q3 | 2017-Q4 @ 2018-Q1 | 2018-Q2

o't 3 i, Bt i e A e T P R T P A i R Y W ey BRI R DR ok 96,2 97,5
P low
P high 3,6 2,2
T low
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What Is Visual Computing?

&

Single Data

https://de.wikipedia.org/wiki/Anscombe-Quartett

OSlsoft

PlWorld cothensurs 201

Reports & KPIs

- linear regression 4997x + 3,0025
4 6 8 10 12 14 16 18 4 6 10 12 14 16 18 . .
X4 Xo linear correlation 0,67
X Y
AVG 9,0 7,5
27 STDEV 3,32 2,03
104 https://de.wikipedia.org/wiki/Anscombe-Quartett
S s 8
1 )
4
4 6 8 10 12 14 16 18 4 6 B 10 12 14 16 18
X3 X4

o

RHI MAGNESITA

Human intuition and creativity are essential

#PIWorld
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Improvements — Interface to VISPLORE

RHI MAGNESITA

* Speed & flexibility

» Easy to handle — internal expertise &
trainings

“Select s = Ronst it = [ [ M ) e et

g
H _ . :
= l B

1
i
!
§
2
i

* Predefined Dashboards - dynamically
configurable views

« Cooperation with Austria's leading center
for Applied Research for Interactive Data
Visualization

* International awarded visualization
techniques

OO0DO0O0O00O0000O0O0O00O0O00- 5§

Empowering our experts to drlve forward innovation and optimizations
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Visplore brings data science to engineers

8
O
O

I MAGNESITA

plere

... enables engineers also without data science background

to turn process data into added value.
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RHI MAGNESITA

Visplore brings data science to engineers

Typical Use Cases for Analyzing Timelines

» Data Cleansing and Preparation
» Key Figures and Trend

Moment: Pearson Corr.

« Cycle Time Analysis
» Comparison of Periods
* Regression

» Asset comparison
» Product Quality Analytics

. | g "T-wwws

- Anomaly Detection SRR et

Time Series  Z- MinMax
* Batch e e saom

]
* ; % -

: e |
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Scatter Plot
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CHALLENGES

Full potential of
process data is not
exploited

Time-consuming
and too complicated

1
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SOLUTION

Standardized PI-AF
structure

Tools to give
process experts an
easy access to their
data

b
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BENEFITS

Increase data usage
Easy access & tools
Clear structure

Save expert time

=> Simplify data driven
decisions

With these new tools and solutions | really can save immense time and

focus on solving my problems efficiently... | found already high
potentials for improvements in my processes

#PIWorld ©2019 OSlsoft, LLC 14



Contacts

 Thomas REITERER

» Head of R&D Process Technology
 RHI MAGNESITA

* thomas.reiterer@rhimagnesita.com

i

RHI MAGNESITA

- Harald PIRINGER

* Head of Visual Analysis Group :
* VRVis GmbH VTIVIS
* piringer@vrvis.at

#PIWorld  ©2019 0SlIso ft, LLC 15



Questions?

Please walt for

the microphone &

State your
name & company

“) OSsisoft
i&" PlWorld cothensures 2019

Please remember to...

Complete Survey!

Navigate to this session in
mobile agenda for survey

=—
TO DOWNLOAD &

APP, SEARCH
OSISOFT

PIWorld

£ Download on the ETITON
@& AppStore P> Google Play
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