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Alcoa Inc.

= A global leader in lightweight metals
technology, engineering and manufacturing

= Revenues of US$23.9 billion in 2014

= 59,000 employees in 30 countries

At December 31, 2014

.




Aluminium Production Process
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Anode Liquid aluminum Salable solid aluminium
production production production
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Smelting Operation
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Why Alcoa invested in the SMART Manufacturing Initiative ?

Aluminum production requires very large manufacturing sites

With time, the process control and manufacturing systems have multiplied and become
heterogeneous

Each production system was an isolated data island with limited or no data history
Common operation best practices and new technology deployment were very difficult to implement
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SMART Manufacturing Program

SMART Manufacturing is about
integration of data with process expertise
to enable proactive and intelligent

manufacturing decisions in dynamic a

environments

Challenges

*  Aluminium market has
been financially challenged

for several years

* Improve competitiveness

*  Enhance operational
excellence

« High retirement rates, loss

of SMEs

ALCOA

Solution

Establish the SMART
Manufacturing program

OSilsoft enterprise agreement

Deploy a robust infrastructure
« cookie cutter » project in all
plants

Mobilize key employees

dvanclng each generation. ALCOA

Results / benefits

Well integrated, fine
granularity, long term
production data available

Increase collaboration and
sharing at the plants and
between locations

Achieve significant
savings




SMART Manufacturing — Main improvement axes

Data
Maturity Model
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SMART Manufacturing — Real plant wide data infrastructure

Site Name o | Total

GPM Global BU 1,559,207

GPM Warrick Site 1,246,100

GPM Alumar Site 1,193,900

GPM ABI Site 1,042,900

GPM Baie-Comeau Site 951,450

GPM Portland Site 675,770 =
GPM Mosjoen Works Site 628,190 B I g D a t a
GPM Fjardaal Site 554,000

GPM Deschambault Site 501,460

GPM Massena West Site 337,590

GPM Lake Charles Site 30,751

W arrick Power Plant 22,358

GPM Lista Site 6,548

Grand Total 8,750,224

Note for Lista: QLC not installed and the initial data collection phase is not completed




The journey to the implementation of the SMART Mfg program

m 2010 Program Definition (OSlsoft support)

m 2011 Proof of concept (Deschambault plant, QC)
m 2011(Q4) Entered the OSlIsoft Enterprise Program

m 2012-2014 Aggressive Global Deployment (13 plants)
m 2014 EA extension to other plants

m 2015 Additional deployments (2 to 5 plants)




SMART Mfg. — Deployment Schedule

Site 2011 2012 2013 2014 2015
Ql | Q2|1 Q3 )] Q4] Q1 | Q2)]Q3)]Q4]|]Q1 | Q2| Q3| Q4] Q1| Q2|Q3| Q4| Q1| Q]| Q3| Q4

Deschambault Project Found
Massena West and Startup
Baie Comeau Deployment &
Mosjoen Data collectlon
Fjardaal
Lake Charles Value Realization
Warrick
Portland On Schedule *
ABI Schedule at Risk *
Reybec Behind Schedule *
Global BU Instance Uy
Sao Luis On Hold *
Lista ACES Closed *
Intalco *
San Ciprian

Maasen T [ T [ [T T S
B Approx. one deployment start-up every 2 to 3 months
B Each deployment required a 6 to 9 months effort
m Global BU instance added in 2014




SMART Manufacturing — Geographical localisation

m Alcoa GPM Alcoa GPM - Australia - Asia * Canada * Europe * South America * United States *

NOA\longeb / 1.11.2::

By Plant w@ 3@ 35

By Sector
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SMART Manufacturing — Functional model

Data Collection and Analytic

ERP
: (Oracle)
)2

MS SQL BI

VISSTRIVSEN ===

Pl Data Archive @ —

Process Equipements

Data Visualisation

Microsoft Sharepoint

Pl MS SP SSRS/Power
WebParts Web Parts View Report

Excel, Power Pivot, Bl Tools...
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SMART Manufacturing — Implantation diagram

CMI DFS
Mapped drive M:\

SMART NODE ———
iles Share
Pl ProcessBook (VM Guest)

PI Datalink
IE (WebParts & Coresight)

mPi

ALCOA

Analysis Tools & Displays of
Manufacturing Related Data

PlServer SMART Services SMART WEB SMART SharePoint Client Tools TS SMART

Entreprise Server Management
Excel e,

MS-SQL SMART
mPl mPl mPI Pl
SQL Server 2012 Enterprise PI Server [HA] Pi Notification [HA] SMART Calc engine IS SMART App. Web Service -
High availibity PIAF [HA] PI ACE [HA] Site coded calculation Pi Web Services o e PI ProcessBook e
X Pl Datalink
Clustered P1AF Analytics (AF-01) (|| pisgent prony for pcs s ptodes PI Coresight Pl Pt i Dataink Lche
PI OLEDE Enterprise -
s Pl-sMT PI OLEDB Ent

SSAS/SSIS/ SSRS

Historian Server

AF, EF, SharePoint DB Real-Time Calculations

SMART Dashboard Real-Time & Historical SMART & MES . Admin &
And WEB apps. Plant Floor Data Maintenance Apps

Plant MI Plant assets and R 2l icuia
Datawarehouse hierarchy PI-Agent proxy for PCS LAN
Xxx-SMT-SQL-CL1 XXx-SMT-PI XXX-SMT-WEB AT S
(Windows Cluster) (PI Collective) (DNS Alias) (DNS alias) (NLB)

XXx-SMT-AF (NLB)

g -
L&K
%’9 x-QLC3-LDR-B
mPl
XXx-SMT-MES-02 i
rver Directory
Terminal Server

MS-SOL MES Trusting

Server Domain

SQL Server 2012 Std

MES Apps and
Services

QLc

LEGEND
e mPI=0Slsoft Enterprise Agreement (EA) PI-Datalink
P

Primary Machine

SMART & MES

e«  S=Secondary (Redundancy) Apps
e HA = High Availability

xxx-SMT-PCN-TS xxx-MES-SQL-CL1
TImE (NLB) Windows Cluster

SMART ing System Archi
March 12th, 2014
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User Engagement

Pierre Boutin, P.Eng, MPM

Manager, Global Manufacturing Solutions Delivery

OSlsoft User’s Conference, San Francisco, April 2015



Organization structure for change management

Plant Global

End-users End-users
Sector
leaders Plant sector lead/area super-users

Technical lead Value lead

Regional leaders
SMART technical team

OSlsoft team

- Advancing each generation. & ALCOA 17



Key success factors

Data visibility

c -smt-svc.apm.alcoa.com

Applications (] Barre de favoris

site A\ Potroom A

NOA\aubinf / 1.11.3.8
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Key success factors
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Key success factors

Post installation follow-ups

»Train users

sAnswer questions

"Fix issues

»Share best practices from other locations
sEscalate

»Detect lack of engagement before it is too late
=Report value to sponsors

»Keep communication channels open...
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Working across silos at the plant level

User engagement at the plant level

Electrode Potline Casthouse Environ.

SMART mfg horizontal integration
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Working across silos globally
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Anode tracking
Pierre Boutin, P.Eng, MPM

Manager, Global Manufacturing Solutions Delivery
OSlsoft User’s Conference, San Francisco, April 2015



Anode tracking R&D project

The goal of the anode tracking project is to
make anode genealogy data (7 to 8 weeks
from start to finish) easily accessible to support

process improvements. ALCDA
Challenges Solution
Technical * Read anode numbers with OCR

«  Physical anode identification camera

. Linking anode data available at Store sampled data in PI Server

different point in time * Use Event Frames to organize data
. Continuous and discrete In time
process involved * Integrate all data sources with the

Business MS SSAS toolset (Bl cube)
. Cost of raw materials

. Establishing anode fabrication
best practices

Results / benefits
Holistic insight over anode life
Anode performance linked to

raw materials and anode
fabrication data

Development of anode
manufacturing best practices

Improved Raw Material
selection process




Work breakdown structure

Anode tracking

Y

Physical
Tracking

-

e

\

Data
Processing

Bake Rodding

w Database o

{.
e
[ P
System | gt o
\_h. =
paste___~ lectrolysi

A4
Process
optimization

Data Data Processing Information

g

SMART manufacturing solutions

 Data collection
 Structure/organize data
* Manufacturing Intelligence

* Process modelization

* Reaction plan

* Preventive/proactive actions
* Predictions

* Process optimization

* Best practices development




Data — Continuous process

GREEN MILL FLOW SHEET

WITH LAG STRUCTURE AND DATA Paste plant
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Data — Discrete process

Rod numbers

@|

Anode numbers

g Anode numbers
—>
ROddIng Rodded anodes

Anode weighing

Anode positioning

Rod numbers

Rod numbers

Butts

N

Rod numbers
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Challenges

As proposed by the project
sponsor.

As specified in the projectr

AR

As produced by the programmers. As installed at the user's site. What the user wanted.

dvanclng each generation. ALCOA 28



Data processing

@osmoﬁ., Asset Framework : Event_Frames .
Raw data equipment hierarchy organize data in time

5 ADO
P I D t £ Centre de coulée
a a El- 3 Electrodes - i
Bl (@ 01. Towr & pate Gy Rawbkdaterial 2014-01-07 10:07
Se rver » ; Brai - Analyses fournisseur » . IEIQ| G, R awbd aterialz CokeDetail BRO3 201 4-01-07 08:57
Brai - TEO

i o G Fawibd aterials PitchDetail TEOZ2 2014-01-07 08:657
Brai - TK.OZ Y GaA R awkdaterials PitchDetail TROT 2014-01-07 10:07

Coke - Analpses fournizseur

c - |£| Gy AggregateSizing L1 2014-01-07 10:07
oke - BMOZ : R .

Coke - BHO3 B =2 G& Dosing L1 %ibro 2 2020219
Entrepdt des Anodes Crues i = |£| Gy Mixing L1 Wibro 2 2020213
FPR4

b |2 Green Anode 2020219

-0 LEEaa

Lab,
MES,

L1
 Chaine des Crues
— (@ Chaine des Fines
— (@ Chaine des Gros
other =
=
sources &

Chaine des Mopen
Chaine des recyclés cuits
D époussiéreur

Automation

-~

Microsoft* —

SharePoint Server 2010

Xz

Microsoft Excel

Microsoft® —

SOL Server
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Data extraction / exploitation

> Microsoft SQL-Server
Analysis Services (SSAS)
dialog

PivotTable Field List

Show fields related to:

[ cainy

Report Filter

= = Ancde Measurement

[C]Anede End Time
[[]Anode Start Time

= [ 0-Anode

= [ 1-Paste
= [ Aggregate Sizing
(#= [ Dosing
# [ Green Anode

I [ Mixing

Column Labels

[CIMixing End Time
[CIMixing Start Time
#= [ Averages
= [ Counts
= [ Maximums
(= [ Minimums
= Cm@ Stats
= 3 Sums
= [3 Raw Material
#= [ 2-Bake
@ [ 3-Rodding

= [F anode
[[]Anade
= 3 0-Anode
= @ 1-Paste
#= [ 2-Bake
@ [ 3-Rodding

= [ sector
[C]Sector

= 5 shift
= 3 Shift

=] Zl Time
= [ Time

mn

Row Labels

values

All data is random, fictional data to show functionality only
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Final result

Data sampled at different points in time are all linked to the same anode

Year - Week - Day (Multiple Items)
Good 1
BA LIMS Results Accuracy 100

Values

Beyela ng Ton Hour Mixer Avg AVG__Ageregate Sizing Theoretical Sieve8 Ave AVG _Acereeate Sizing Theoretical Sieveds Ave AVG _BA LIMS Results AirDustReactivity Ave AVG __BA LIMS Re:
21700738 20 14.87732983 13.27331543 3
1170128 622 20 14.87732983 13.27331543
2170178 622 23 15.42470741 12.96173477 3
1170202 624 25 15.42470741 12.96173477 4
1170280 623 30 15.11748695 10.8845713
1170312 622 30 15.11748695 10.8845713
2170392 623 31 15.11748695 10.8845713 4
2170939 626 32 13.9515419 10.53309727
2170943 624 32 13.9515419 10.53309727
2170979 623 33 16.79839325 10.03898811
1171028 623 33 16.79839325 10.03898811 3
BA LIMS Results AirDustReactivity Avg AVG  BA LIMS Results AirPermeability Ave AVG  BA LIMS Its AirResid ivity Ave AVG  BA LIMS Results End Time
3 76 2014-05-09 00:01
0.95599997 2014-05-10 00:01
3 75.5 2014-05-09 00:00
4 0.280000001 73.09999847 2014-05-11 00:00
1.578999996 2014-05-08 00:00
2014-05-08 00:02
4 79.90000153 2014-05-08 00:01
2014-05-10 00:02
0.207000002 2014-05-11 00:01
2.780999899 2014-05-10 00:00
3 76.59999347 2014-05-11 00:02

All data is random, fictional data to show functionality only Advancing each generation.
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Cast data collection & integration

The goal of this initiative was to deliver an
efficient and flexible cast equipment's data
collection engine and to combine resulting
data with other data sources such as

elaboration, quality, laboratory and tracking a

ALCOA
Challenges Solution Results / benefits
«  Huge volume of data « Use Event Frames to capture *  Wellintegrated, right
. Adaptive and generic data and organize data in time granularity cast data
capture « Extend EF internal data * Increased monitoring,
capability troubleshooting and

» User driven data capture
enhancements » Integrate all data sources with
the MS SSAS toolset (Bl cube)

Automated EF structure and
data transfer to the cube

analytical capabilities

Reduced scrap and
improved product quality

« Time series and relational
data integration in one spot

dvanclng each generation. ALCOA



Casting Operation Overview

Metal
Furnace

Casting operation:

0 When metal preparation
completed in the furnace

O The furnace is feeding the
liguid metal to a casting table

Q Casting table is forming and

a

cooling the metal

The Casting Pit elevator is
going down from the top
position to the bottom (Cast
length) Elevator



Casting Data Collection & Integration technical challenges

B Summarize the volume of time series data: 50 sensors and set
points X 3 hours cast x 1 sec frequency = approx. ) 0.5 M values per
cast;

B Ability to capture cast data for a specific internal process step like:
start-up time, steady state time, stoppage time;

m Ability to capture cast data at a specific time (on critical event);
m Deliver a complete process data integration (from all sources);

B Be able to quickly compare, slice and dice from various angle critical
cast data,

m Finally, from the cast summary data, be easily able to go back to the
detailed data in one mouse click;




Solution : Casthouse Data Integration Concept

@ OSl:=oft.

AF Data Model

Event Frames

Event Frames

Cast Furnacell 2405356

Elerments
Eﬂ Elements
PI Data = &9 EMO _
i (51 _Plant Shift
Server # =] gmc;u;ic;ulse

Automation

e (1 BedFilker
= @ Furnacell
b (G CastInfo
- @ <Chargelnfo
- [ Furnacelz
b (3 CastInfo
o = Chargelnfo
....... [ Rotorfilter
Fitz
Pit3
Saws
Saw?

<
M \'crosoﬁ"k‘

SharePoint Server 2010

Microsoft Excel

Other

sources

-

= =3 Event: Frame Search 2 ﬂ General I Child Event Frames | Referenced Ele
------ [={ Cast Furnacell 240535 J

------ [== Cast FurnaceZ1 39704
------ [== Cast Furnacell 38275
------ b Cast Furnace21 39703 |Na|.ne ~lyaite
----- G| Cast Furnace11 245714
...... f=| Cast Furnace?1 39702 F ActiveStephlumber |7
------ Cast F 11 240837
P Cast Furnace &F Cast.Lenght [

------ == Cast Furnacezl 39701
------ = Cast Furnace11 240536 <F Castlenght.se | [l
SB® B Castlenght(1500) |

------ == Cast Furnacell 240535
------ == Cast Furnacez1 39338

Dynamic Bl
cube based
on Event
Frames

{—

ierpsofte 2. Casthouse
SQL Server

MES &

LIMS
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Casthouse AF Data Model

MO SMMART Manufacku

File Edit
T Database [E Query Date

Wisnw [=1=} Tool=s Help

~ (O & | €& Back 2 | =, Ccheck In =2

[a] PI Systemnm Expl

" |5¥] Refresh

L@ Mleve Element -

| Mews Abkribuke

Elerments
= dfp Elements -
- & ErMS
- @ _Plankt Shift
Bl (@ Casthouse

EedFilter
Furnacel1

= CastInfo
= <hargeInfo
Furnacelz
Rotarfilter

Pitz

Pit3

Saws

Saw?

Bl @ Dashboards

B 5 IPS

= @ Ewenkt Engine

Bl 59 Casting

i Furmace 11
Furmace 12
Furnace =21
Furnace 22
Furmace 31
Furnace 3z
= 8 Scheduler

- (3 1. Tasks

- (A 2. Running Tasks
F =Caompleteds Event Generator

- @ 3. Completed Tasks
4| >

| Ewent Frames
4 Library
wemy Unit of Measure
@ My PI

=¥ Motifications
&8 Contacts

IE] Analyses

Leee.

Qaeeee

Pitl
" General I Child Elements  &ttributes I Porks I Aanalvses I Wersion I

= 1 = Mame < Walue
= E =1 Cask.Active i
= £ Cask.allow ]
m =1 Cast.Cspec
= =1 Cast.ID
m &7 Cast.Lenght 0 rmm
= £ Cask.Lenght,.SP A mm
m =1 Cast.Produck. Type
= —ask.RecipeMumber ]
m —askt.Speed 0O rarmgrmin
= —ask.Speed.SF mm/min
m Casking Temp o
= =1 askting Temp SP Used ]
= =1 CFF.LevelHzad a rarm
= =1 CFF.Temperakture 0 =
= =1 CFF.Temperature.SP o =
= =1 Grain.Refiner 0O mmfmin
= arain. Refiner.SP 0 rarmgrmin
= Grain.RefinersSpeed 0O mmfmin
= Grain. Refinerspeed. SP 0 rarmgrmin
Laser Temp 1 [u]
= Laser Temp 2 o
Laser Temp 3 ]
= Laser Temp < o

< |

Advancing each generation.
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Pl Coresight + New Display

EMO_EF_CASTH_Casting - EL, "W

Undo  Redo
Home P EMO SMART Manufacturing P EMO P Casthouse P Pitl »
Q

& ® E = Furnacell|Charge.Il | Furnacell|Charge.A | Castinfo]CastingUni | Casﬂnfo|Fumace Castinfo|Length.Targ | Castinfo|Product.Dir | Castinfo|Bar.Cnt |

CastActive
CastAlloy
Cast.Cspec ® Furnacell|Metallevel ©  Furnacell|MetalTemperature il Pi A Furnacell|ActiveStepMumber
CastiD ._'_J.CZC:E. mm °C 3l

3 700 14
Cast.Lenght
CastlenghtSP /
CastProduct Type =
CastRecipeNumber |
CastSpeed {

Cast.Speed.SP o b st i R e . o L
2
Casting Temp /

Casting Temp SP Used

CFF.LevelHead i

CFETemesraturs ! =0 Cast Start = Cast Stop -
Related Assets/Events (15/2)

_______ - Event Frames Event Frames
S © (EF) Start (EF) End

10

E@@@@@@@@@@@@@@

o S Cast Length

=
17/11/2014 18:48:14

17/11/2014 22:07:14

17/11/2014 22:07:14
I20:38 lz0:28 l20:58 Iz1:08 2118 I21:28 12158 I21:28 l21:58

17/11/2014 18:48:14

18:48 lia:58



Capture data for specific process phase (time window)

o Pi GOI'ESight + New Display

:C | . EMO_EF_CASTH_Casting - BL - Copy | W ()

Home P u u
@@@ = = e11|Charge IIZ| Furnace1l|Charge. A| CastInfo|CastingUni | Castln folF Castinfo|Length.Tar | CastinfolProductDir | | Castinfo|Bar.Cnt
& » @ EMO-sSMT-PI

-p¢| st.Le g-ht|-3 F‘l| Flo SF‘ ll

10 000 4 l

l l Step 8 = Steady phase i ;

8 000 < .:
- Step 9 to 10 = Stoppage
Related Assets/Events (15/3)

Cart @

Drag symbels here for later u

: Cast End ..., l
C a'St Start ? 17/11/2014 18:41:00 3h 38m 17/11/2014 22:19:00

17/11/2014 18:41:00 [amzem | 17/11/2014 23:19:00
l{g:a1 Tis:57 EEH T1s:77 T75.27 I1s:51 T1say T1s:57 120:01 T20:17 Tzp.2x """ eniEr Tzp:a7 T20:57 2101 217y T21.27 211 T21:97 T21:57 T22:01 237
L_J -

18/11/2014 g1:00

16/11/2014

I mmpep——, YN = =7

23:00



Capture Data during the Steady State phase only

Based on predefined Cast Steps (Steady phase step = 8)

Marne = Yalue
B ] Cast.Step(Steady) 06.01.2015 09:42:08  Step: 2:49:59 hours Data is summarized for the
........ =] Cast.Lenght(Ed) 72 mm Step Stop @ mm cast steady state time
-------- =1 Cast.Lenght{st) “22 mm Step Start @ mm window as configured:
-------- =1 Cast,Speed{fwg) SRR A AR ramnrin . [~ Value retrieval methads
"""" =] End 06,01,2015 12:32:07 ; E':'.' Time: INDI: Suppurted j
-------- =1 Filter LevelFactor{MF) fvg O Relative Time: I
- 2] Filter LevelFactar(MF) 1M
Ep L ovelecioniib e - ; By Time Range: IMinimum j
-------- =1 Filter.LevelFactor{MF}) Min o
Calculation basis: Caunt
B+| E] water.Flow N Delta
Min percent good: Erd Time
| =1 Avg s rere) Lis Mlazirmurm o
Minirnumm
i W
e =] Max SR M Read only Papulation Standard Deviakion
: FLange
| =1 Min |.,|IS Standard Dewviation
Skart Time
-------- =1 Wwater, Temperaturelst) ] O Tokal -




Additional Data capture capability: Data at a specific moment

Furnacell|Charge.Il Furnacell|Charge.A Castinfo|Casting Uni Castlnfo|Furnace Castlnfo|Length.Targ Castinfo|Product.Dir Castlnfo|Bar.Cnt

- | | A  Pitl|Water.Flow.5P 4 Furmnacell|As
--------- s mm P =C T Li= -]
350 800 60 50 4 4 10 1
e 1 o ]
300 L
| o
. " " e . o
e g gt i o gl U Ll v - W““"""“l
250 /
-
o0
»
: 7,500 mm
T 1
5 At 3:28:54 AM
. .
Lo
= 0 25111 -1
18.11.2014 00:41:00 3h 38m 03:28:54 +2h 47m 18.11.2014 04:19:00

18.11.2014 00:41:00 18.11.2014 04:1%:00

-—
17.11 2014 3:00 AM Al M - 18.11, 2014 7:00 AM 11 AM
—
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Capture information at a specific moment (Like a picture)

rMO-SMT-AFEMO SMART Manufacturing - PI Systen Explorer (Administrato

File Edit G0 Help

%t Database FE] Query Date - (0 @ 3 Back

Wiew Tools

=,

CheckIn %2}

[y

« |#] Refresh | = Mew Event Frame

Mews Akkribuke

Ewent Frarmes

I—_@ Ewent Frame Searches

Bl p=3 Event Frame Search 1

------ = Cast Furnacezl 243332
------ = Cast Furnace3z 2461035
------ = Cast Furnacezl 39334
------ = Cast Furnace3l 246102
------ = ZCast Furnacell 245710
------ = Cast Furnace3z 2414435
------ = Zast Furnace3l 246101
------ == Cast Furnacell 245709
------ = Zast Furnacezl 39335
------ = Zast Furnace3z 239050
------ = Cast Furnace3l 234762
------ = —ast Furnacezl 39333
------ = Cast Furnacell 2457035
------ = Cast Furnace3z 239049
------ = Cast Furnace3l 226175
------ = —ast Furnacezl 38350
------ = Cast Furnace3z 1782385
------ = Cast Furnacell 245707
------ = Zast Furnace3l 241442
------ = Cast Furnace3z 245902
------ = Zast Furnacezl 38379
------ = Zast Furnace3l 245901
------ = Cast Furnacell 245514

~

Zast Furnacell 245709

" General I Child Event Frames I Referenced Elemnents  Attribukes

o -
I.é’ * @ Mame 20 W alue fon = |
H 7 ackiveStepMumber 7
h>=
s B ¢F Cast.Lenght A5 mim CaSt Lengt ~
s B ¢F Cast,Lenght.SP 7,500 mm
H| =] Cast,Lenghtl1500% 18.11.2014 01:23:47 At 32854 AM
E =] Cast.Lenghtlz000-7000 15.11.2014 01:34:
=1+ . Bl Cast.Lenghk{7500) EIS. 11.2014 03:25:59
------- @E| =] Cask.Lenght 7501 mm
-------- @B =] Cast.Speed Aty rarnrnin
"""" =@ =] End 15.11.2014 03:25:59
-------- @E| =] MetalTemperature c e
=] Waker.Flaw L=
=1 Wakter. Temperature =C L
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Can always go back to the detail with imbedded PI Coresight hyperlink

JEMO SMART Manufacturing - PI System Explorer {Adm
File Edit Wi Go Tools Help

'ﬁ Database [ Query Date - (4 @ @ Back | Lﬂ,.- ChedkIn ¥} « |£| Refresh | = Mew Event Frame | Few Akkribukes
Ewvent Frames Cast Furnace3l 226252
El-- g Event Frame Searches =~ ||| meneral I Zhild Event Frames I Referenced Elements  Attributes
Bl-- =3 Event Frame Search 1

Lo == Cast Furnacell 245709
Bl kg Event Frame Search 2 |

------ b= Cast Furnace®2 246301 I? ¢ | @/ Mame ./ value @ =l
------ = Zast Furnace3l 226252

------ = Cast Furnace3z 224191 B| 7 Charge. Alloy R

------ = Cast Furnace31 224190

------ f={ Cast Furnace3z 237637 B| ¥ Charge.ID 226252

: E::E EE:;:E::; ii?:ji & B =] Coresightirl [ .alcoa. com/Coresic
------ =={ Cast Furnace3l 246106 B =] Furnace Furnace 31

------ = Cast Furnace3z 246105

------ = Cast Furnace31 246104 B ¥ Furnace Gas Flow fvg e

...... == Zast Furnace3z 245103 <% Furnace Gas Flow Max et e o

------ == Zast Furnace3l 246102
...... ] T 52F FLirmace 241443
)L-01 - SQL Server Primary pa4sint
------ == Zast Furnacedz 239050
------ [=={ Cask Furnace3l 234762
------ | (At FLirmArRER FEAM49

«F Furnace Gas Flow Min

Cf Furnace Cutpuk Temp &wg

B E BB

(,’.5 Furnace Outbput Temp Max
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Bl Cube needed for the Integration of all data sources (EF and MES)

« Summary of all Cast critical data in one place

 Canlook at a large volume of data quickly

* Can do cast to cast comparisons

+ Can go back to the detailed data in one click (Pl Coresight hyper link)

Time range Las -T D days
Furnace Furi-Tie 11
General Cast Information @1.5 M Steady State @7.5 M
=
=
S o = = = 2 =
8 £ z = = E = = z b= o in
7} = = = =1 = = = = = == =
= E = p— (=% o o —_ = —_— = - =4 [=%
S & b = £ £ = = = = 2 = £ E
= [ i @ @ wl = = ] =] L a0 @
= =] b= o w0 = = = = = = = = = =
7] ® = = = = T -] ] ] ] ] -] = g
= E = w w o ] 8 @o @ = = 8 o =
=} S =4 ] ] = =% o =
Cast ID T o = o o o = = & w w = = & = =
(SIS 16/09 00:52 23/11 05:58 00:52:30 0.31 0.02 05:58:19
38330 http:/; Furnace 11 16/09 00:52 16/09 02:24 00:52:30 02:24:00
38331 http:/; Furnace 11 16/09 05:46 16/090 07:18 05:46:56 07:18:38
38332 http:/; Furnace 11 16/09 11:09 16/09 12:39 11:09:11 12:29:05
38333 http:/; Furnace 11 16/09 18:51 16/09 20:22 18:51:13 20:22:42
38334 http:/; Furnace 11 16/09 23:50 17/090 01:20 23:50:32 01:20:57
38335 http:/; Furnace 11 17/09 08:02 17/00 09:38 08:02:17 09:28:57
38336 http:/; Furnace 11 17/09 12:48 17/090 14:19 12:48:55 14:19:33
38337 http:/; Furnace 11 17/09 18:53 17/090 20:23 18:53:05 20:23:41
38349 http:/; Furnace 11 29/09 16:57 29/00 18:28 16:57:00 18:28:38
38350 http:/; Furnace 11 18/10 11:23 18/10 132:09 11:26:00 13:05:33
38351 http:/; Furnace 11 18/10 15:56 18/10 17:42 16:09:03 17:28:49
38352 http:/; Furnace 11 18/10 21:42 18/10 23:28 21:55:00 23:24:29
38353 http:/; Furnace 11 19/10 02:26 19/10 04:12 02:28:58 04:09:02
38354 http:/; Furnace 11 19/10 10:29 19/10 12:16 10:42:17 12:12:15
38355 http:/; Furnace 11 19/10 15:31 19/10 17:17 15:44:00 17:13:54
] 38356 http:/; Furnace 11 19/10 20:02 19/10 21:49 20:15:18 21:45:13' I
38357 http:/; Furnace 11 20/10 00:32  20/10 02:19 y 00:45:15 y 02:15:34
38358 http:/; Furnace 11 20/10 06:18 20/10 08:05 %/f#?f.-' 06:21:21 08:01:12
38359 http:/; Furnace 11 20/10 14:04 20/10 15:58 ’ _.-"'-_.-::._:: 14:17:11 | _.-é 15:54:47




Can always drill down to the detail with Pl1 Coresight from the CUBE

| N | B C D E F
1 Time range Las -7 O days
2 Furmnace Furn~-F ce 11
L General Cast Information
= Ha Copy
- | oo 5 > »
N = Format Cells... ] E E
il o — =
r =2 Refresh E = =
1 & —r =
D Lo
| Sort > = = =" Qo
b = = =
Filter L4 — _g = =
4 castID S . Ceen — o P P
= tot " I
s 38263 Hetota arge Furnace 11 ,j/% 27/10 13:15 27/10 15:10
6 38264 ExpandysCallapse * | Furnace 11 % 27/10 17:53 27/10 19:49
7 38265 %  Group.. Furnace 11 “ 27/10 22:05 28,/10 00:01
2 38365 @ Ungroup Furnace 11 28,/10 05:02 28/10 06:49
., © 38366 - Furnace 11 28,/10 09:55 28,/10 11:42
y 10 38367 —c " | Furnace 11 28/10 17:50 28/10 19:36
y 11 38368 ?< Remoxe "Charge ID" Furnace 11 28,10 21:51 28/10 23:37
y 12 38369 » | Furnace 11 29/10 05:40 29/10 07:26
\ 13 38370 . . Furmace 11 29,10 13:03 29,10 14:50
Show Properties in Report »
y 14 38371 o ) , |Furnace 29/10 21:17 29/10 23:03
- 15 28372 Show Properties in Tooltips Fus % 20/10 02:02 20/10 02:51
" 16 38266 et =l s s > Caresight 30/10 10:24 20/10 12:19
17 28267 @5 Field Settings... Furna : 20,/10 14:30 20/10 16:25
18 38268 PivotTable Options... Furnace 11 30,/10 20:56 30/10 22:51
19 38269 5 | nide Field List Furnace 11 31/10 03:57 31/10 05:52
- 20 |2a2184 prccpsy Furnace 11 31,/10 11:19 31/10 14:18
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Pl Coresight + New Display

EMO_EF_CASTH_Casting - EL, "W

Undo Redo

Home P EMO SMART Manufacturing P EMO P Casthouse P Pitl »

Q
EJ @ @ @ Furnacell|ChargeILl | Furnacell|Charge.A Castinfo]CastingUni Castinfo|Furnace Castinfo|Length.Targ Castinfo|Product.Dir Castinfo|Bar.Cnt
& CastActive
& CastAlloy
@ Cast.Cspec ®  Furnacell|Metallevel ©  Furnacell|MetalTemperature i Pi 1[WA A Furnacell|ActiveStepMumber
@ CastID = - = 1
@ Cast.Lenght
@k CastlenghtSP
& CastProductType . T — -
®k CastRecipeNumber [
& CastSpeed (L_’—"’f_\' |
B CastSpeed.SP b T drsbad i epinri-a ok o il mm"““"“]
Bk Casting Temp ? j
[ Casting Temp SP Used .
& CFF.LevelHead
R CFETemperatue i =0
Seerch !
Related Assets/Events (15/2)
------- T
Cart @
Drag symbols here for later use
10
50
=]
o 1.9 0 =il
17/11/2014 18:48:14 3h 19m 17/11/2014 22:07:14
17/11/2014 18:48:14 'ﬁl 17/11/2014 22:07:14
18:48 lia:58 lis:08 lis:18 lis:28 lis:38 lis:4s lis:58 lz0:08 l2o:1s ' ldaika I20:38 lz0:28 l20:58 Iz1:08 2118 I21:28 12158 I21:28 l21:58



Event Frames — Furnace Preparation EF (if time allows

Metal Temperature at the
Event Frames. CASTH - Furnace charging ang 00 0
4 Event Frame Searches Si I ICoN ad d | tl on tl me Group by: [] Category [ Tempiate
[#]- 3 CASTH - Cast Operation Fiter I P
=3 CASTH - Furnace charging
= CASTH - Saw Blae operation 5 Name 205/... [4.22:44:31] 10/... Duration Primar... | | 10mava... | | 10mava... | | 10mava... | | Accura... | | Ajoutsiic... | | Ajout Si... | | Ajout siicu... IBatchage | Batchage... | BurnerActuatorQpeniss
= ENV - GTC Fan Default # = ADQ_EF_CASTH_Charging_V2 Fo... ~ 12:01:03 Fourl  05/04/201.. 05/04/201.. 1 100 % 05/04/201... |05/04/208.. Y /01/000... 01/01/000.., '12.1351293222859 %
:‘rg:;::;;‘:h”:: Creation # HADQ_EF_CASTH_ Charging_V2 Fo... 123516 Fourl  06/04/201.. 06/04/20L... 1 100%  06/04201... 06/04/20].. ﬁ oC /01/000... 01/01/000... |15.9924507959158 %
- =g Transfer Search 1 # = ADQ_EF_CASTH_Charging_V2 Fo... H 11:40:21 Fourl  06/04/201... |06/04/201... ‘1 100% 06/04/201... |06/04/208.. ..a" °C /01/000... |01/01/000... | 15.1573931589889 %
+# = ADQ_EF CASTH_Charging_V2 Fo... H 12:33:12 Fourl ~ 07/04/201.. 07/04/201.. 1 100% 07/04/201... |07/04/208.. /01/000... |01/01/000... | 17.4700153213793 %
# = ADQ_EF_CASTH_Charging_V2 Fo... H 11:08:21 Fourl  07/04/201... 07/04/201... |1 100% 07/04/201... |07/04/20 /01/000... |01/01/000... ' 17.3583165149602 %
# = ADQ_EF_CASTH_Charging_V2 Fo... ~ 12:27:57 Fourl ~ 08/04/201.. 08/04/201.. 1 100 % 08/04/201... |08/04/208.. /01/000... 01/01/000... '16.1634835221911 %
# HADQ_EF_CASTH_Charging_\V2 Fo... H 11:28:29 Fourl  08/04/201... 08/04/20L... 1 100%  08/04201... 08Jo4/20].. - /01/000... 01/01/000... 16.3491951748424 %
# HADQ_EF_CASTH_Charging_V2 Fo... H 64209 Fourl  09/04/201... 09/04/20L... 1 100%  08/04/201... 08Jo4/20].. /01/000... 01/01/000... 14.4536966869509 %
+# = ADQ_EF CASTH_Charging_V2 Fo... H 8:20:00 Fourl Ya‘ue wasl. 01/01/000... 1 100% 09/04/201... |09/04/208.. ’ /01/000... |01/01/000... '27.0931134006972 %
# = ADQ_EF_CASTH_Charging_V2 Fo... | 1:00:00 Fourl \_’a‘ue wgs 77 01/01/000... 1 100% 01/01/000... |01/01/004.. /01/000... 01/01/000... 0%
# = ADQ_EF_CASTH_Charging_V2 Fo... | 1:00:00 Fourl \_’a‘ue e L. 01/01/000... |1 100 % 01/01/000... |01/01/004.. /01/000... 01/01/000... 0%
# HADQ_EF_CASTH_Charging_\V2 Fo... | t00:00 Fours  Vaevasl. 01/01/000... 0 100%  01/01/000... 01/01/004.. /01/000... 01/01/000... (0%
# HADQ_EF_CASTH_Charging_\V2 Fo... | 0000 Fowrt  ValevasL. o1o/uo.. 0 100%  01/01/000... 01/01/004.. /01/000... 01/01/000... (0%
+# = ADQ_EF CASTH_Charging_V2 Fo... | 0:59:59 Fourl Ya‘ue wasl.. 01/01/000... 0 100% Mo Data No Data Data No Data 3.23267569164993 %
# = ADQ_EF CASTH_Charging_V2 Fo... “ 0:59:59 Fourl Ya‘ue W_aS L. 01/01/000... 0 100% Mo Data No Data Data No Data 3.5000832741974 %
# = ADQ_EF_CASTH_Charging_V2 Fo... | 0:50:59 Fourl \_’a‘ue W5 L. 01/01/000... 0 100 % No Data No Data Data No Data 1.19930011616691 %
# = ADQ_EF_CASTH_Charging_V2 Fo... M 0:59:59 Fourl | 09/04/201... |09/04/201... |0 100 % No Data No Data Data No Data 17.2335831269649 %
# 1= ADQ_EF_CASTH_Charging_V2 Fo... | 0:59:59 Fourl Ya‘ue wasl.. 01/01/000... 0 100% No Data No Data Data No Data 0.00165738050792249 9
+# = ADQ_EF CASTH_Charging_V2 Fo... | 0:24:16 Fourl Ya‘ue wasl.. 01/01/000... 0 100% Mo Data No Data Data No Data 2.44112206841649 %
# = ADQ_EF CASTH_Charging_V2 Fo... H 1:29:59 Fourl \_’a‘ue wgs L. 01/01/000... 1 100% Mo Data No Data Data No Data 27.5791813298759 %
# = ADQ_EF_CASTH_Charging_V2 Fo... | 0:00:59 Fourl \_’a‘ue b L. 01/01/000... 0 100 % No Data No Data Data No Data 40 %
# HADQ_EF_CASTH_Charging_\V2 Fo... | 14gs7 Fourl  VallevasL. 01/01/000... 0 100% 1004201 | 10/04/20].. Data  |NoData  43.0705775300969 %
# HADQ_EF_CASTH_Charging_\V2 Fo... | l0:59:59 Fowrt  VaUevasL.. o1o1/uno.. 1 100% NoData  |NoDa@ Data  |NoDam | 12.5868296749097 %
+# = ADQ_EF CASTH_Charging_V2 Fo... M 0:59:59 Fourl Ya‘ue was .. 01/01/000... 0 100% No Data No Data Data No Data 0%
# = ADQ_EF_CASTH_Charging_V2 Fo... | 0:59:59 Fourl \_’a‘ue W‘_“’S L. 01/01/000... 1 100% Mo Data No Data Data No Data 17.3849524658848 %
# = ADQ_EF_CASTH_Charging_V2 Fo... | 0:49:59 Fourl \_’a‘ue L L. 01/01/000... |1 100 % No Data No Data Data No Data 40.5719849438459 %
# = ADQ_EF_CASTH_Charging_V2 Fo... | 0:05:30 Fourl Ya‘ue W L |01/01/000... |0 100 % No Data No Data Data No Data 7.30363636363636 %
(@ Elements # 1= ADQ_EF_CASTH_Charging_V2 Fo... H 2:57:55 Fourt  10/04/201... |10/04/201... |1 100% No Data No Data Data No Data 4.72966282090761 %
| Event Frames = ADQ_EF_CASTH_Charging V2 Fo... } 1:08:48.219 |Fourl  NoData No Data No Data 100% No Data No Data Data No Data 26.301028695157 %
] Library
e Unit of Measure
i Analyses a i \ )
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Important EF attribute can be displayed in a KPI (if time allows)

Silicon addition temperature (degC) date

4/17/2015 07:55

Wb T |

result

Deviation




Contact information

Bruno Longchamps, P. Eng.
Bruno.Longchamps@Alcoa.com
SMART Manufacturing, Program Manager
Alcoa Global Primary Products

Pierre Boutin, P. Eng., MPM
Pierre.Boutin@Alcoa.com
Manager, Global Manufacturing Solutions Delivery
Alcoa Global Primary Products
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Questions

Please wait for the microphone
before asking your questions

State your
name & company
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