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Agenda

@ Overview of the Large Industrial Complexes
e Sustainability Strategies are good business
;—Q g - Real Time Enterprise Collaboration

Endesa, Southern Peru Copper, CAP Acero, Rio Tinto Kennecott
Utah Copper

—4 Further work and Conclusions
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Partial list of M&M Customers
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Above Logo’s may be Copyrighted or are Trademarks of their respective Companles '
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Large Water and Energy Costs

Ore

Sag Milling Concentrate

Products Metal
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Mining Costs Example

Cash Costs per pound of Copper

Cost Structure

Labor
1.a0 14% -
1.50 Energy
1.20 ‘3,‘!?_

0.80

(US$#b)

0.80

0.30 . =
0.00 _&of December 31, 2008 10 /

2003

10

As of Decembsr 31, 2008

Doug Fuerstenau,UC Berkeley Study, 2001
OSlsoftt USERS CONFERENCE 2012 (®) @OSIsoftUC | #UC2012 © Copyright 2012 OSlsoft, LLC.
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Variety of Assets

AT
OPERATIONAL FLOW CHART
Bas s A0 SR e AT I e

ST NG AND ML e

O b b s e 4

Covmtan G 5 vaad -
— e e PTA
@ L A T g S

OSlsoft. USERS CONFERENCE 2012

PLATINUM

(®) @OSIsoftUC | #UC2012

Platinum
Process

* Long value chain in
comparison to most
minerals

* Technically complex
* Comparatively low
volumes but high
value

* A significant material
pipe line

* Energy and water
intensive

© Copyright 2012 OSlsoft, LLC.

7



Typical Situation NO Integration

Islands of Best Practices
Site 4

Site 1
> Interface 1
\.\‘ Interface 2
=
o S
Server —

Individually owne

Site 2
NO Pl System

Interface 1

U

Interface 2

Other — AE;_‘
<
Client Apps

e f
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Interface 1

Interface 2
==
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Site 3
NO Pl System

Interface 1
s Interface 2
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other v Q
35

Client Apps
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%nd OPEIZ

ﬁ:a rters

Pl System
Interface 1
:‘ Interface 2
P =~
ENTERPRISE = J“V‘l
Server &

Client Apps
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Strategy: Business Value Chain Integration

@. OSlsoft.

Pl Server and Data Services

Rockwell
\ Eraetson TOSHIBA | | Avemsiica
= OO i ;

O (o) H.". : il @ Honeywell Baiig[\_r] o
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Strategy: Enterprise Driven Standards

/\
Site 1 N ERP
m = Business
\’% Systems
< .
Firewall Site 3 \/\ .
S MICfOSTf!
r— Portal
@ = %’ Servers
&Tl' Firewall
Chert Apps *& Pl Central
5§ Server(s)
site 2 N with HA
Client Apps y _..-
s i —< e
. Firewall Site 4
5 - 5
"g/‘ Firewall More Client Apps
S
Client Apps /5 ? ) @
L _{5
@/‘ wireless  probile
Client Apps Clients
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Implementation Examples

e 240 " N2 06ay ————
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Business Strategy Value Proposition

* Business Process (Production vs Availability vs
Resources

* People Collaboration (Water Management, Energy
Management, Equipment Availability)

* Dynamic Diagnostics Competence Center
« (or Manufacturing Services for the Enterprise)

OSlsoft. USERS CONFERENCE 2012 (® @OSIsoftUC | #UC2012 © Copyright 2012 OSlsoft, LLC. 12



ENDESA Competence Center

endesaie
B |

RODRIGO PAREDES
Jefe CMD

endesa e

Centro de Monitoreo y Diagnostico

SEPTIEMBRE de 2008

Dow Jones
( Sustainability Indexes

OSlsoft. USERS CONFERENCE 2012 (®) @OSIsoftUC | #UC2012 © Copyright 2012 OSisoft, LLC. 13



Optimizing Latin American Energy Generation Management

ENDESA CHILE EN LATINOAMERICA
endesacic
-

Parque de 15.273 MW, distribuidos en
54 centrales de diferentes tecnologias y edad

Per(
1.598 MW
10 Centrales

F—

Chile
5.279 MW
25 Centrales

Colombia
2.895 MW
11 Centrales

d

Brasil
987 MW
2 Centrales

T

Argentina
4.514 MW
6 Centrales

OSlsoft. USERS CONFERENCE 2012 (®) @OSIsoftUC | #UC2012 © Copyright 2012 OSisoft, LLC. 14



Endesa Dynamic Performance
Diagnostics Competence Center

2 fondo - Microsoft Internet Explorer proporcionade por Grupo Endesa
~F CCS1L.SOLCEP. - Ciclo Combinado Soan Isidro
Archive Edtar Ver Opciones Calodos Graficos Ayuda Corfiguracion  Conexdon

|| 2 RS 2= ZR TRANSITORIO |

=&

aun -

ro de Monitoreo y Diagnostico

CI=EIX

soa =R

+ Gdo Combinado San lado
Datos de Flarta

Hydro
Gas " opmmen

Wind o

REAL 203 2387
OBJETVO 307 235 7.68 i
S O I a r CALDERA - . CICLO AUX.ELEC ~ AUX.VAP  T.GAS
heal&Whb v MYY %
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 bhvale: - | CICLO COMBINADO SAN ISIDRO | 885 coucper tets heamswn

24-08-2007 12:54:54

Pb: 285.0 MW

EMISION CO2
Tasa: 156.3 th s Centrales
Mensual: §3128.2 ¢

PbTG: 196.0 MW
PbTV: 895.0 MW

‘‘‘‘‘‘
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£

3 fondo - Microsoft Internet Explorer proporcionado por Grupo Endesa

, =13
endesa ATCCE) '
/

:
I.

Centro de Control de Generacion Grupo Endesa Centro de Monitoreo y Diagnostico

- > ) [ ] Perd == Colombia ~ - Chile

- \
EE Central El Toro >

B8 ~iaentina < Brasil

Datos de Generacion

INFORMACION TECNICA

Central El Toro

Caracteristicas Generales

Ubicacion: 90 km. al oriente de Los Angeles, Vil Region

Tipo: Hidraulica de embalse. Liiliza las aguas del lago

Laja v los recursos del rio Polcura, que son

desviados hacia dicho lago mediante la captacién
Alto Polcura

Caracteristicas Generales

Potencia: 452 MY
oM ]
- 23:50 03:50 0s:10 12:14 16:02 19:50 23:50
Centrales Térmicas > [24 Horas]
Centrales Hidraulicas Centro >

® Unidad 1 ® Unidad 2 ® Unidad 3 ® Unidad 4




Endesa Dynamic Performance and Diagnostics
Competence Center
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CAP Acero Steel Mill

Pl System Seminar Y2009

* Fully Integrated Steel Company

* Reduction of Pellets in Blast Furnaces to produce Iron
« Steel produced in BOF then casted into Slabs

1.2 Tones of Steel per Year.

OSlsoft. USERS CONFERENCE 2012 (®) @OSIsoftUC | #UC2012 © Copyright 2012 OSisoft, LLC. 18



Real Time Enterprise Competence Center

Inventory.

Supply Chain, ( ‘ o~ 6-' g-' _ I] l‘ '1 ~— (‘ Production, Market, &

: = S Chain Data
e - 3 : ” o

- Energy Management
- Condition Based Maint.
« Production Management

« Production Awareness

- Asset optimization
« HSSE Monitoring

- Environmental Compliance Production Operations Center of - Benchmarking

- APC Monitoring Excellence

|
. 1
=i N
Pl provides an agnostic Q’ Q'

enterprise IT platform

— h | |
== om om
that enabl lable,
e e @ @ @ @ @

lue chain visibility, - =
bonchmarking, and A A A _ __
optimization Raw Mat Coke Units Iron Steel Energy Water

Services

- Knowledge Management
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Enterprise Standard Asset Definition

Strategic Block Diagram

Outputs

L

Inputs

\ 4

Consumption Asset Waste

> (Element Template) »>

Availability
Safety
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Iron and Steel Metallurgical Complex

&) = [ s /arpameb2010 et RePages/Ste el N2IMaking s 2eProcess. asp e xI=s
o Favorites b B Sugeme mes w @ Wt o Gollery &
o Metals anvd Mining - Steel Making Process

——_— ==== Steel Making Process
BEE B £k bl
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Strategy: Standardization of Assets and
with Dynamic Contextual Information

OQutputs

Inputs LAB Data
Consumption Asset Waste
— .| -
GT56.TTG.PV
Availability
Safety
Process

[ envera20100
5TS6TTH.PV

OB WLTre—

.,h_... 2

“Jata at the Original Resolution

nformation at the desired aggregationf EVENTS and STATES
and context

Anywhere, Anytime....

- e GP11YMW.PV
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Integratlon of Data, Metrics and Events

wporate Steel KPLs - Pl System Explorer
Ble E&R Yew Go Iocos beb
B Oxtabase " QueryDate ~ DBack () W Cwudckin *J v £l NewElemert ~

@l Operational
Genersl | Chid Elements Aftikxtos | Ports | Version | = Data

. ‘il!-u— .
8 chore> - A EVENTS
® £ Hydrogen C: D Summany

8 Aty f Status ST, ET

B 5 Aoy Conmumpton Summany 3891688 863769531 kg

8 Coa

® 3] Cool Consumpbon Sussmary 3487 72N 2STESE v

Dusaion i METRICS
= Dusation 10ay .
= 2] Dusaton) 10
1 Maonth,
1 Week

17588 4967346191 kwh | © Aggregated
Fepemesepeeora Bl |Nformation

S830 74072265625 WNen 3] -

By Area

. 1504 861 39647052 th By Group
Duration & By Region

For Consolidation h
Of Data

LTI
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Report Based on Enterprise Driven Standards

O ) - - -y Y
= Home imen Fage Lyt
= & Ca Caton : Down |Maintenance |Problems Badt
<2 Cooy 7
P romet Pamter B 4 U - O Process Units % % % % %
Cassosa ) fo= Batch Annealing O 2500 321189 s6|0 373
NS - s Blast Furnace AH4 O 288 2 79|
A B .
- S iuE ROt RIS Com Blast Furnace AHS 0O 185|]0 188|@ 102 [®] 11.5)
Date BOF 1 8 133]0 254]0 204|182 29 ! 11.0)
3 - ©BOF 2 O 250|@ 321|9 s6l@ 373
K3 L 1
s Caster 1 2
= A Caster 2 g
4 Satch Annssting Caster 3 o
5 Blast Fumace AMHa 4
: Blast Furnace AHS Coke Plant 1 [®]
10 Coke Plant 2 188|830 10.2
= :  Cold Reducing 8 133]0 2s54]@ 204
13 Caster 2 Electrogalvanizing Line 1 80 250]0 321
14 Caster 3 T3 z
== e Electrogalvanizing Line 2 0O 288
16 Coke Plant 2 Hot Strip Coils 18.8|@ 10.2
17 Cold Reducing Hot-Dip Galvenizing
18 Electrogalvanizing Line 1
19 Electrogalvanizing Line 2 Ladle Treatment
2 Mot Strip Colls Pickling
21 Hot-Dip Galvenizing Sinter Plant
2 Ladle Treatment
23 [Pickling Tempering Hot
24 Sinter Plant FTin Plating
3 Temperning Hot =
26 Tin :-l.nnL § we|ded p'pe
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Operational Multidimensional Analysis
Pl Enterprise OLEDB (Pl SDK and Pl AF SDK)

Dimensions

nit 1
UNITS nit 2
nit 3
nit 4

—— Running
— Troubles

Operating }— Down
Conditions
—f{Viaintena

—Stopped

01:00 02:00
I 1

Smelting

onverting—

Bedding

Gas Cleand

Processes

Data

03:00

Time

Net Production (ton)

Energy Consumption
(kWh/ton )

Water Consumption
(M3/ton)

Services (kg/ton)
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Tangible benefits: Instant Power CAP ACERO

L2

7000

| 6000

Pl
Alt

Cc
La
La
La
La
Pl
ot

500,0

400,0

3000

200,0

1000

0,0

Mayo Junio Julio Agosto Septiembre
Unidades KWH/TON |KWH/TON |[KWH/TON |[KWH/TON |KWH/TON |
CAP Acero - Planta 487,5 590,4 474,2 439,7 419,16
Planta de Coque 69,6 70,1 62,9 59,7 61,9
Alto Horno 89,9 98,3 92,6 89,7 89.8
Aceria 35,0 34,1 27,3 24,5 23,7
CCs 74,7 68,2 59,7 59,1 61,2
LBT 227,3 138,4 144.,1 137.8 126,00
LBR 52,7 74,1 76,9 53,6 67,90
LPC 139,0 143,1 148,9 139,1 135,32
LPF 191,9 174,9 150,5 159,7 164,24

CAP Acero - Planta

Planta de Coque

Alto Hormo

Aceria

OSlsoft. USERS CONFERENCE 2012

CCs

LBT LBR LPC LPF

(®) @OSIsoftUC | #UC2012

= Mayo
= Junio
= Julio

= Agosto

= Septiembre
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Tangible benefits: Web Based Air Quality

Management for Authorities

&r I

HMenu Prnaipal <« [ Vista General

=3 Medic Ambiente Mediciones »
= & Monitoreo ‘
3 vista Analisis Temperatura
%0
Aire
°
20 16.8 ° C

Velocidad Viento
2.7 m/s

Humedad Relativa
57.3 %

B viento entre NNE - S
Viento entre N - SSO

[l vicnto entre 1aNO - 0SO y concentracion de P10 > 50 ugim?
W =1110>=80 ugm?

£ N S

Radiacion Neta
321.0

w/m?
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US $ 5.0 million per year
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Tangible benefits: Advanced Mine to Mill

Integration

Production Benefits:

Economic Benefits:

- Net profit:

UC 2010

> Increase of ore milling: 4.6%
» Decrease of mil power: 3.9%
» Decrease of fresh water

consumption: 6.8%

USS 31.8 million
(period: 2009/04/04 to 2009/12/ 31

> Pl System contribution: USS 7.95

million (same period)

Integration of Mine Feed Knowledge with Milling, Flotation and Dewatering.

OSlsoft. USERS CONFERENCE 2012

(® @OSIsoftUC | #UC2012
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Rio Tinto Kennecott Utah Copper

« KUC Process Overview
— Mine
* Ore body of ~0.6% copper
— Mill/Concentrator
» Grind and float ore to get ~25% copper concentrate
— Smelter
» Smelt and convert concentrate to get ~99.5% copper anodes

— Refinery
* Refine anodes to get ~99.99% copper cathodes

OSlsoft. USERS CONFERENCE 2012 (®) @OSIsoftUC | #UC2012 © Copyright 2012 OSisoft, LLC.  30)



Integration: Rio Tinto Kennecott Utah Copper

Google earth
<

| z‘(o Mine
- B 5 o o

Concentrator

s
Power Plants .
4,5; -

A

>- ooqu m .

N i . .‘:EI ’
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Mineral Processine B od (010 [V 4 £53

Integrated Dynamic Performance Management of:
Energy ASSsets Keagents Environmentai

Local Dynamic Performance Management of:

Production, Availability, Recovery and Grade
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Results

« 3 Clear References

* Full Integration for Reduction of Energy,
Water and Environmental Reporting

— Gained data visibility across all operations
— Gather data from multiple systems & sites,
— Leverage opportunities to reduce

— ldentify and promote best practices

OSlsoft. USERS CONFERENCE 2012 (® @OSIsoftUC | #UC2012 © Copyright 2012 OSisoft, LLC. 33



References

OSlsoft.

Anglo American Platinum, Michael Halhead, Data Validation with Pl AF, UC 2011
Anglo American Platinum, Michael Halhead, Energy Monitoring, OSlsoft Region Seminar South Africa, Y2011
Anglo American Platinum, Warren Armstrong, Downtime Reporting, OSlsoft Regional EMEA Seminar, Y2011

Southern Peru Copper, Nelver Benavides, Development and Implementation of the Pl System at the Southern Peru
Copper Cuajone Concentrator and Mine. UC2010

Endesa Latam, Jose Lobo, Pl System Seminar Santiago, Chile, Y2007
Endesa Latam, Rodrigo Paredes, Pl System Seminar Santiago, Chile, Y2009.

Enel, Pestonesi, D., Scapeccia, Costarelli, and Franceschini, L, Remote Supervision Center for Enel Combined
Cycle Plants, In Book, Modeling, Control, Simulation and Diagnosis of Complex Industrial and Energy Systems,
Ferrarini L and Veber C. Editors. ISA, Y

Cap Acero, Mario Flores y Rene Aroqui, Implementacion de Pl en CAP Acero, Compania Siderurgica Huachipato,
Pl System Seminar Santiago, Chile, Y20009.

Rio Tinto, Roger Roth, Kennecott Utah Copper Company PI Server, UC2007
DTE Energy, John Kapron and Sumanth Makunur, Fleet Optimization through PI, UC 2007
Iberdrola, Maria Martin, Miguel Chavero, Ignacio Perezm,UC 2005, UC2011

USERS CONFERENCE 2012 (®) @OSIsoftUC | #UC2012 © Copyright 2012 OSlsoft, LLC. 34



Osvaldo Bascur

Cell: +1 936 443 6527
Email:
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Using this Presentation Template

* The intent of this template is to provide ideas for
organizing your presentation

* Please cdo change the section titles and slide
titles as appropriate for your topic

* Delete this slide when it is no longer needed
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OSlsoft Product Names

+ See below for a list of OSIsoft product names. If you use a product that is listed below and
don’t know its official name, please contact your local OSIsoft representative:
Kumar Bangalore at (440) 720-3696 or

» Please note the use of upper/lower case and spaces

* Please note: Refer to the overall Pl System, or the Pl System in general, as “the Pl System”
and not just as “PI”

+ MDUS (Meter Data Unification System) « PIAPI

« OSilsoft * Pl AutoPointSync (Pl APS)
» OSlsoft vCampus * Pl Batch

* PIACE (Advanced Computing Engine) * Pl BatchView

* Pl ActiveView * Pl Collective Manager

 PIAF or Pl Asset Framework

* Pl AlarmView (Continued on next slide)

OSlsoft. USERS CONFERENCE 2012 (® @OSIsoftUC | #UC2012 © Copyright 2012 OSisoft, LLC. 39



OSlsoft Product Names (Contd.)

« PI COM Connector « PI OPC DA/HDA Server

« Pl Coresight « PI1 OPC HDA Interface

« Pl DataLink * Pl ProcessBook

« Pl DataLink Server * Pl Profile View

Pl Event Frames « PISDK

« PIIT Monitor (now part of Pl Server 2010) « Pl Server

« PIJDBC Driver « PI SQC Client

« Pl Manual Logger * PI System Management Tools (Pl SMT)
« Pl MCN Health Monitor « Pl Tag Configurator

* Pl Module Database * Pl to Pl Interface

« Pl Notifications * Pl Web Services

P11 ODBC Client * Pl WebParts (formerly RtWebParts)
 PI OLEDB Enterprise * RtReports

« PI1 OLEDB Provider
« Pl OPC Alarms & Events Interface

OSlsoft. USERS CONFERENCE 2012 (® @OSIsoftUC | #UC2012 © Copyright 2012 OSisoft, LLC. ~ 4.()
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Text specifications

 Subtitles are bold — Text should AutoFit for size

— Second-level — Text, bold,

(If needed, the dark yellow can be found under Font Color >
More Colors > Custom> Red:204, Green:204, Blue:0)

— Third-level — Try not to use this level; multiple-level
lists complicate PowerPoint presentations and make
them difficult to read
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Never cover up the footer

* If you insert an image or text, never cover up the
footer below.

UNACCEPTABLE
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Inserting Images

* Full-page photo: Use *
Image must be high resolution.

« With caption - *

« Uncropped/irregular images: Use *
¢ " layout

OSlsoft. USERS CONFERENCE 2012 (® @OSIsoftUC | #UC2012
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Bad full-page photo.

Low resolution, too horizontal.
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____________________________________________________________________________________________________________________________________

' (Delete these instructional boxes)
1. To add a video select “ or layout
2. Click on the “ ” icon below

____________________________________________________________________________________________________________________________________

3. Select your video file
4. Videos should be in .wmv formats and backup files should be submitted with

presentations
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(Delete these instructional boxes)

1. To add a video select “ "or” " layout

2. Click on the © " icon below

3. Select your video file

4. Videos should be in .wmv formats and backup files should be submitted with

presentations
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Sample Chart

-

Sales

“ Value 1
® Value 2
® Value 3
¥ Value 4
® Value 5
“ Value 6




Column A Column B Column C Column D

Sample Table ™’ iEm 2 tom 3 tem 4
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Sample
Infographic
* Don’t add fancy I te m 1

effects

ltem 2

ltem 3
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