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Introduction Alcoa

BAUXITE

= World's second largest
bauxite miner, with a first
quartile cost position

= Long-lived assets with low-
cost growth opportunities

ALUMINA

Largest alumina refiner
and largest long position,
outside of China

Low cost, global network of
refineries with a first
quartile cost position

ALUMINUM

Top 10 global aluminum
smelter

Segment includes
Warrick rolling mill and
Brazilian energy assets

OSlsoft.
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Founded the aluminum
industry in 1888

Launched as an independent
company in November 2016,
focusing on bauxite, alumina
and aluminum

Values of “Act with Integrity,
Operate with Excellence and
Care for People”

Global network of aluminum
industry assets; low cost
position in bauxite and
alumina

Operations in 10 countries
with approximately 14,000
employees

2018 revenue: $13.4 billion
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Senseye Overview

Derived from 'Sensei’ (5£4) signifies guidance and authority.

Senseye is the leading Automated Predictive Maintenance product.

OSlsoft.

Germany
=

Japan

2014 @ Industrial & Technology Partners
Established

10T, Historian, CMMS/EAM, APM, CMMS, Cloud
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Massive vertical and horizontal
scalability.

Category leading ROI.

Deep expertise from the aerospace
sector, delivered into the
industrial space.

Customers include Nissan,
Schneider Blectrichrord-
Guardian, AngloAmerican and
Alcoa.

Stats

4 Lo-founders

d Vears Qi

£ Office locations
£5 employees




Why Alcoa Deployed Predictive Maintenance?
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Project Roadmap

Market Vendor Asset Scaling

Research | Selection selection

SCNSCYE
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Alcoa Fjardaal Existing Digital Ecosystem
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Alcoa Fjardaal Unified Digital Ecosystem
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Senseye Connector for OSlsoft Pl System

Enable Senseye to  access

machine_ data in your existing
OSIsoft Pl System™

Rapid access to current and
historic data for all your
connected machines

tilizes OSIsoft Pl Web AP - a

Pl - a core part of the OSlsoft Pl
Slsoft Pl Sgstem product suite
ystem product suite

|
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SENSEYE ™

Predictive Maintenance

©

Pl Notifications
Pl CoreSight
Pl ProcessBook
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Horizontal Direct Caster — Annotated
Schematic

SYST-TRAN-HDC-CASTING

SYST-TRAN-HDC-SAWING SYST-TRAN-HDC-ELEVATOR
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Rod Mill — Annotated Schematic

SYST-TRAN-ROD-CAST-COOLING

SYST-TRAN-ROD-CASTING

SYST-TRAN-ROD-ROUGH-MILL SYST-TRAN-ROD-FINISHING-MILL SYST-TRAN-ROD-UNLOAD-SLIDE
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HDC Saw Motor—Derived current measure features

\SITE-FJARDAAL\CENT-TRANSFORM\PROC-TRAN-HDC-CASTING\SYST-TRAN-HDC-SAWING\CAR-540-MZX-0006\MZX-0006-M2|ST.CURRENT

Cutting Phase Idling Phase

55 A

Saw blade degradation visible in
cutting current but not idling current
% measure
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Event Frames — Element template
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Senseye PdM in use

[—: _—I\
« Senseye PdM implemented

» Senseye PdM provides focus for .

people on the floor

* Multiple examples of hidden failures
detected -

* Reliability engineer monitors system .n,g

il

senseye ™

 Equipment unplanned downtime .
tracked and reported —

* Maintenance work hours used on | |
the system R —
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In Senseye

OSlsoft.

SCNSECYE ™™  Cases Explore  Reports  Dashboard @ Support 1 Settings ~  RoPert Ru:ﬁ,l,l e' .

Statistics For This Location

() Current open cases: 4
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In Senseye

SCNSCYE ™  Cases Explore  Reports

Dashboard

SITE-FIAR
MFM_011_FCV_10  Attention Index
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Robert Russell - -
Alcoa
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Prognostic Forecast Over 28 Days
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2 £ tected

Timeline AllTypes» G ¥ Q

A Anomaly 11 hours ago A O
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Issue on MFM_011_FCV_10 (sensor: MFM_011_FCV_10), measure
Average Flow actual FPV ()

© Trend 17 ho A O
Ongoing for 2

Atrend has been detected on MFM_011_FCV_10

A\ Anomaly 20 hours ago F: O

@ Settings ~
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HDC saw motor case study

Issue: Belt guard came loose and was in contact with the sawing drive, damaging belt
Action: Replaced belts and fastened the belt cover

senseye ™™

~ 8 MTR-540-MZX-0007-M1(Saw Carriage 2 Motor)

¥

—t— 1"
|

4

~ Peak Torque.ldle () - Mean E

Asset Name MTR-540-MZX-0007-M1 (Saw = . . .
Carriage 2 motor) ) 10 - Case raised on saw motor due to increase in idling motor current
Location SYS-TRAN-HDC-SAWING
Failure mode Loose Component f T10+2d - Case reviewed and issue being investigated
Shown on existing systems No
Unplanned downtime avoided 12 hours

* 10 + lw - Issue resolved during maintenance shutdown
7 0Slsoft.
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Coiler Rod Cropping Shear Motor

Issue: Lower pinch roller sensor came loose - leading to a sharp increase in shear motor torgue
Action: Re-fastened sensar which returned the measured motar targue ta normal levels

senseye

~ @ MTR-540-MFM-0026-M1 (Coiler Rod Cropping Shear Motor)

Average Torque.MOTOR () - Mean

VD

Asset Name MTR-540-MFM-0026-M1 (Coiler
Rod Cropping Shear Motor)

@ 10 - Case raised on rod cropping shear motor due to sensor failure
Location SYS-TRAN-ROD-COILER

Failure mode Loose Sensor /0 - Insight, case reviewed, issue being investigated
Shown on existing systems No

Unplanned downtime avoided 3 hours pr 10 - Sensor re-fastened and motor torque issue resolved

7 0Slsoft.
&' Pl'World san rrancisco 2020 #PIWorld  ©2020 OSlsoft, LLC



Predictive Maintenance Results

Learnings for other Alcoa plants

Confirmed for global roll out:
overall Reduced unplanned

maintenance downtime up to * Types of measurements which
cost are most effective

eluaiel 20 « [ata preparation and
(o) aggregation for best

performance
4-6 months « Usage of DS/ I
System templates for identical
Time to achieve full identical equipment

ROI

OSlsoft.
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Next steps - Alcoa

« Expanding to 1k+ assets in Fjaroaal

* Alcoa is currently !ookin? for opportunities in other
sectors of the business to making use of this initial work

* Diverse assets & sites across the company

* Pl System and Asset Framework used to template the
data transformations for rapid rollout at global scale

7 0Slsoft.
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Next steps - Senseye

* Research & design work on larger machines &
assets that are coupled

* Deeper integration with Pl System and Asset
Framework for quicker onboarding

* Ongoing proprietary algorithm updates

7 0Slsoft.
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Alcoa — Summary Slide

CHALLENGES P SOLUTION ? BENEFITS

Equipment data Build precise Asset Increase operations

available in Pl framework element model knowledge of their
and utilize Event frames equipment process

System but not to aggregate relevant data and equipment data

utilized for condition for condition monitoring Reduced _ t

monitoring purposes Implement Senseye PdM dgwgﬁ%eequmen

in any scale to deliver predictive

_ analytics on top of PI Lowered maintenance

Complexity of System to analyze and cost

operations affectin monitor the data and ,

dgta g provide guidance towards ROI'in 6 months

equipment to focus on

We are pleased to have partnered with Senseye on this corporate initiative to
‘ ‘ enable Predictive Maintenance and improve operational efficiencies. The

results and ROI were executed in a prompt manner and our users are thrilled
with the ease of use of the Senseye PdM product.

[E 7 oslsoft
PIWorld san rrancisco 2020 #PIWorld 2020 OStsoft, LLC »



Questions? Save the Date...

Please wait for
the microphone

AMSTERDAM

State your October 26-29, 2020

name & company
OSlsoft.
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