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About Hydro

Product service offering and quality along the value chain

Built on market understanding, customer closeness and competence

North America Europe

Strong
market
presence
across

#1

sition ~18%

#3 position market share
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1) Outside China;

2) Extrusion ingot, sheet ingot, primary foundry alloys and wire rod;
3) Packaging, automotive, litho, building & construction and general engineering;
4) Primary Foundry Alloys
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About Hydro - Bauxite and Alumlna Area

Hydro Alunorte
(Alumina Refinery)

Para Hydro Paragominas
Total area:1.247.689,515 km? (Bauxite mine)
Population: 7.431.020 -

Belém

Total area: 1.819 Km?
Population: 2.105.621
(Metropolitan Area)

Barcarena
Total area:1.310Km?
Population: 92.567

e Barcarena - PA \r ) .
S . \ aragominas

Total area:19.342 Km?
Population: 111.764
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About Hydro Brazil and its Pl System — Alunorte

Pl System has been installed in HYDRO -
Alunorte since 1996, totaling 23 years of
historical data and several applications based
on its data. Currently HYDRO is licensed and
uses all the available tools on the Pl Server.

Pl Data Archive 2018
40.000 points

Pl AF 2018
More than 60.000 elements
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About Hydro Brazil and its Pl System — Paragominas

Pl System has been installed in HYDRO - _
Paragominas since 2018, totaling 10 months =
of historical data and implementing new &
applications based on its data. Currently
HYDRO is licensed and uses all the available
tools on the PI Server.

Pl Data Archive 2018
15.000 points

Pl AF 2018

More than 6.000 elements
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Digital Transformation on Hydro
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Digital Transformation on Hydro — Starting point..

This new realiy.. T alowus

R Ao Alunorte * Improve our competitiveness
Sensors : - Gains of efficiency

~ Cost - Cost reduction opportunities
?) Cap?bility - Differentiation from competitors
Quality
* A new perspective about our
* Connectivity operation
- Cost -> Better follow-up and control
- Reliability - Speed-up the learning process
- Speed - Risk mitigation
- Scalability

* Improve our decision process

* Processing - Data driven decisions

D@ OHHHE Du<a

- Cost - Agile
- Access
- Capability * Our team ready for the future

- New tools and capabilities

B&A must to be ready for the new competition standard in a near future,

where digitalization will be an important drive to define which companies will be the leaders of our business segment.
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Digital Transformation on Hydro — What is ?

Digital are several new technologies that combined allow us to collect
and analyze data about all the process of our company, inviting us to
rethink our current process, capabilities and possibilities.

Digital
Office Cloud
computing,
Analytics, IA, @ @
Interface e gwe a
. Connect|V|ty —‘
Data
Industry 4.0 is the raw material

to create value

Connected Employees

Mechanization Mass production .
! P o Computer and Cyber Physical
water power, steam  assembly line, .
L automation Systems
power electricity
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Digital Transformation on Hydro — What is ?
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.. with an Agile ... but not be blinded

Think different... ) attitude. .. by tgch.no.logy, the key
point is in the value

A§ creation
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- . Integration between the ) .
Digital Transformation severallconpa e, : o~ Rethink (where needed)
=y our process
-
Build a strong value
Several new technologies that Learn, learn and learn creation backlog
combined allow us to collect Al | ab out through the digital
and analyze data about all the | I implementation
process of our company, peO p e!
inviting us to rethink our
current process, capabilities Accept be part of this DigitaltieE T
and possibilities. digital journey
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Architecture and Technologies adopted
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Archltecture and Technologies adopted (BEFORE)

Alunorte T Paragomlnas
! |
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Architecture and Technologies adopted (AFTER)

'Alunorte

OSlsoft
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1Corporate

Pl System
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Hydro Journey's experience
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Hydro Journey's experience - Pl Enterprise Corporate

%2 Justification v/ Benefits
* Absence of corporative environment to consolidate « Consumption of Microsoft Azure platform Analytics and
historical data of Paragominas and Alunorte. Services Tools based.
 Infrastructure servers more reliable to external access. « Adoption PI Ecosystem like a pillar of data-infrastructure

to Digital Transformation.

* To Enhance our intelligence to take quickly decisions
aligned with affordable gains.

Objective ' -

° Hydro Journey's experience - Pl Enterprise Corporate

— | p——

Q

To establish B&A Real-time Corporative data
management.

* Integrated Pl System Servers.

» Synergistic and Convergent Solution in B&A =8 o

plants.
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|
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]
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New Age of Digital Transformation
& Gains Achieved
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New Age of Digital Transformation — Gains Achieved
To Pl open automatic PM Notifications on HAMP (Interface Pl x SAP PM)

%9 Justification

* Manual effort to register PM notification of critical
assets on SAP.

» Historical data losses between both systems.

* Long time between the identification and registration
(notification) of the problem;

@ Objective
« Better Accuracy of Maintenance plans

* Reduce costs and human input errors

* Automation & Maintenance process integrated.

OSlsoft
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\/ Benefits

» Automatic generation of PM’ Notifications that impact
losses of production.

» All overhaul failures registered on SAP PM.
* To Avoid paralel control outside of our corporate systems.

* On-time data between Pl x PM.

To Plopen automatic PM Notifications on HAMP {Interface Pl x SAP PM)
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New Age of Digital Transformation — Gains Achieved

Pl Asset Scan

%9 Justification

* Need of asset information during shopfloor activities.
* Need to register anomalies during assets’ inspections.

* ldentification assets’ plates unreadable.

@ Objective
» Better Accuracy of Maintenance plans
* Improve Labour productivity

» Allow operators to acces real-time information.

OSlsoft
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\/ Benefits

Online information for shopfloor operators.
Faster Preventive/Corrective work orders opening.
Faster asset identification.

On-time data between Pl x PM.
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New Age of Digital Transformation — Gains Achieved

Pl Ecosystem on Azure

%2 Justification v/ Benefits
+ Too many different sources of data * Fully automated DMS
» Too time consuming for generating reports « Cost saving with predictive maintainance
» Lack of enhanced data » Potential new insights

* Increase the quality of analysis

@ Objective

Pl Ecosystem on Azure

+ To unify the main sources of relevant data E a k<)
(@ 081 annsnsnasnassnsasnsnnsnnnipl - = s
¢ B A

* To easily bring all the necessary data for an
accurate DMS and general meetings

* To identify new opportunities

?ﬂ

OSlsoft

PlWorld cothensures 2019 #PIWorld  ©2019 OSlsoft, LLC

33



Hydro ahead into the Future
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Hydro ahead into the Future — What we have done so far

* Digital Transformation team
* The puzzle
 Roadmap

Enterprise Agreement

OSlsoft.
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Industrial Process People / Knowiedge

AZURE Cloud Environment
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NORSK HYDRO

New age of Digital Transformation on Hydro by Pl
Corporative on Azure Cloud

databases no
integrated w/lack standardization
(different versions) and absence
of corporative decision software.

Different Pl

« Difficulty in relevant

information;

consolidating

» Lack of critical analysis of data;

* Some operational areas not monitored
(historian Server);

OSlsoft
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Integration Pl
Paragominas and

Corporate

Solution

Replacement of Paragominas KM plant
Historian System;

Pl Server Update and deploy Pl System
Corporative environment;

Integration between Pl System Servers of
both mining plants;

News tools and integration development

Alunorte
Environment with Azure Cloud

Bauxite & Alumina area movin
ahead into the future (Digital
transformation).

» Consumption of Azure plataform Analytics
and Services Tools based

* 10% gain on maintenance costs.

* 50% reduction of unplanned downtime
during the PoC.
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Speakers Contact

* Kleber Palheta

* Information System Senior Analyst
* Norsk Hydro

* kKleber.palheta@hydro.com

* Antonio Courbassier

* Digital and Cybersecurity Manager
* Norsk Hydro

e antonio.courbassier@hydro.com

#PIWorld ©2019 OSlsoft . LLC


mailto:kleber.palheta@hydro.com
antonio.courbassier@hydro.com

Questions?

Please walt for

the microphone &

State your
name & company
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Please remember to...

Complete Survey!

Navigate to this session in
mobile agenda for survey

=—
TO DOWNLOAD &

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