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About OSlsoft

Established in 1980

Founder - J. Patrick Kennedy
Private

Headquarters - San Leandro, CA
720 + employees

200 + employees in product development
Pl System Installed base

— 14,000 + systems (excluding OEMSs)
— 110 + countries

Footprint in:

— 40% of Fortune 1,000 process & manufacturing companies
— 65% of Global 500 process & manufacturing companies

Empowering Business in Real-time. © Copyright 2010, OSlsoft LLC. All rights Resergéd.



(g, OSlsoft

Mission

“We are rewarded when we deliver superior value. This
means delivering and implementing an infrastructure
through which our customers can continuously improve

their business performance”

Dr. J. Patrick Kennedy CEO & Founder

“OSlIsoft has released continuous upgrades for over 20 years and

we have never had to repurchase PI software. Even though we have a 20 year
old system, we currently run our Pl System at its most updated version.

| know of no other software company that has this kind of commitment

to its products and its customers.”
WEYERHAEUSER CORPORATION

Empowering Business in Real Time © Copyright 2010, OSlsoft Inc. All rights Reserved.
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AV Mines, Concentrators, Smelters and More

\VA

y

Mon-Ferrous Metals Precious Metals [Aluminium Iron{Steel Energy Industrial
Minerals Minerals

Glencore Glencore Glencore Glencore Glencore Glencore

Fio Tinto Rio Tinto Rio Tinto Alcan Rio Tinto Fio Tinto Coal Fio Tinto

IncoVale “ale Vale

Chinalco Chinalco

BHF B BHF B BHF B BHF B BHP B Coal BHF B

Freeport MchMoRan MNewmont Fio Tinto Comalco |Xstrata Cr Xstrata Coal Cemex

Codelco Barrick Gold Alcoa AHMSA Foundation Coal |[talCementi

Grupo Mexico MewCrest Aluminerie Alouette |AK Steel Peabody Energy |Melon

Kstrata Cu Dceana Gold Alunorte ArcelorMittal Swncrude Lafarge

Xstrata Mi Kinross Gold Dubai Aluminium Cliffs Minerals [Suncor Mozaic

Xstrata Zn UMICORE Logan Aluminium CSn AngloAmerican  |[Cargill

Teck Cominco Agnico Eagle Morandal Ecometales Bitumar Potash Corp

KiGHM AngloPlats Morsk Hydro Essar Steel Cameco Aditya Birla

Aurubis KCGM MNovelis JFE Cliffs Mineral Asahi Glass

Anglo American Parapanema Kobe Steel Sunoco Corning

Antofagasta Minerals Cueensland AlumingdMippon Metals Imerys

Cerro Matoso Sherwin Alumina MNippon Steel MNippon Sheet Glass

Koniambo Titania Severstal Straits Bulk

MIM Holdings Windalco Dne Steel Taiheliyo Cement

Minera Alumbrera Quebec Metals

Minera Pelambres Tata Steel

DK Tedi Mining Thyssenkrup

Penoles Tokyo Steel

PortoWesne US Steel

Quadra Mining Usiminas

Sandvick Motorantin

Southern Peru Copper

Wabush Mines

Sumitomo

“Wotorantin

Yanggu Xiannguang

Zhejiang Tianhong

© Copyright 2011 OSlsoft, LLC A




2011 Enterprise Agreements

Ny Z Enel men
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ENERGY IN TUNE WITH YOU.

6) Sempra Energy” 6 MERCK Heenex ‘

YEARS

@ @ AngloAmerican Anglo American Platinum Limited

Empowering Business in Real-time. © Copyright 2010, OSlsoft LLC. All rights Resen8<ed.



AV Pl System in Metals and Mining
\WVA

y

« The metals, materials, and mining industries are generally
characterized by remote site operations, large capital
Investments, ever tightening environmental regulations, and
large numbers of plants with diverse information. These
Industries are driven by stringent quality demands,
globalization, and the pressure to improve margins.

« Enables metallurgical companies to improve their asset
optimization and to empower their people by simplifying the
integration of metallurgical sites and the integration of real time
information with operations, engineering, business, suppliers
and customers. Pl is also helping companies facilitate
deployment of their Six Sigma, Quest for Zero, and Operational
Excellence programs across the industry.

 Helps capitalize on vast quantities of data, use them to attain
real-time intelligence, and in turn realize economic benefits
such as:

© Copyright 2011 OSlsoft, LLC A
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AV Pl System in Metals and Mining
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 Increased plant equipment reliability and reduced maintenance costs by
moving from schedule-based maintenance to condition-based
maintenance

« Reduced equipment breakouts and decreased end product waste and
energy consumption

* Improved responsible care performance and environmental stewardship

« Reduced new equipment capital expenditures

- Optimized energy consumption by leveraging inexpensive fuel sources to
minimize energy consumption from outside sources

« Capitalization on a greater number of opportunities by streamlining the
access to and expanding the reach of time-critical information

« OSlsoft’s install base consists of over 11,000 systems which are installed
iIn 107 countries world wide. In addition, many metals, materials, and
mining companies around the world have streamlined their businesses
with the Pl System. The Pl System is used by 5 of the 16 Metal
companies listed on the 2007 Fortune 500 list and 10 of the 14 Metal
companies listed on the 2007 Fortune Global 500 list.

© Copyright 2011 OSlsoft, LLC A
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}X#v Sustainability: Energy and Water
WA Conservation Strategies

Bearable Equitable

{
Environment

\ Viable Economic

H
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JAV Overall Process Effectiveness
WA

Results

Long term PROFITS
With Sustainabilit

Opportunities $

Porter

Shared VALUE
Strategy
SUSTAINABILITY

Systems Real T|me Integrated Plant Systems
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Making available data from many sources, most often databases.

AVAVA
VAV

AV Pl System Data Infrastructure

Pl Visualization and Diagnostic Tools

fi" OSlsoft. Pl System

Pl Data Access

/ Real-Time Data Infrastructure Ly
(“ OSISDF[ Common Data Presentation Layer Downtime
\ I
ﬂ.
Batch
Batch Continuous Discrete LY
Control Control Control Startup

Real Time Interfaces



JAV. Business Process and Operational Assets

VA

y

Integration
APPROACH With ERP
Data Validation
: Integrated and Unification
Dynamic Plant Systems —
Performance = m“;;'}’g' ,
Management Real Time sl

Integration —
at D::atop Data
Aggregation
Cause & Effect

Integrated Business

Reportin Processes
po g Multi Function

Single Function

INTEGRATION LEVEL

© Copyright 2011 OSlsoft, LLC A



AV Typical Situation NO Integration
WA

y

Islands of Best Practices
Site 4

Site 1
interface 1

Interface 1 e
Interface 2

interface 2

d operated

Pl System
Interface 1

. Interface 2
NO Pl System Site 3

NO Pl System
Interface 1

Interface 2 interface 1

Interface 2 Client Apps

Client Apps

Client Apps

© Copyright 2011 OSlsoft, LLC A



Mine to Metals Products e T

Pl Server and Data Services
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http://www.wonderware.com/

JAV Strategy: Enterprise Driven Standards

VA

y

Microsoft
Portal
Servers

Pl Central
Server(s)
with HA

More Client Apps

J

Wirsless  probile
Clients
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}X%v THE PEOPLE EFFECT
Local vs. Collaborative Decision Makin
WA J

KPI Examples: Production, Quality, Costs, Equipment Availability, Environmental and Safety alerts with fast
resolution and improved decision making.

MONITOR IMPROVE

In Control? Satisfied?

KPIs ->

Identify Root
Causes

Local Operations/Maintenance | Maintenance/Engineering/Management

© Copyright 2011 OSlsoft, LLC A



Integration of Pl System and Microsoft Latest Technologies

( PowerPivot Site - Home - Windows Internet Explorer
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Reportabilidad

Reportes CIO

Portal de Informacion Centro Integrado de Operaciones Sitios Corporativos

@ Portal Codelco
Reportes Mina Rajo

- Persomético

Librares
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Mining Metal Processing Competence Center
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JAVAVAV

VAV
JAV \Weather and Country Energy Limitations

VA

y

Most Arid TOCOPILLA @ Manion 3

Region in the

World \
) .
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Water Is very important for Endesa
@ "

Centro de Monitoreo y Diagnostico
24062007 125494

Datos Generaclion

Unid Oeneradoras Potencia

S Ne n Vi Actusl Instalads Fator de
" Centrales Garviolo = MW iy Carna (%)

Araentina b 12 4 501 43
Brash 2 9 ] 180 46
Chile 2 Jo é 5 257 28
Colombia " 14 J i8 ¥
Peru I 0 57 0
TOTAL 50 73 n

INTUTUVAL FUTY T EL TYIL A

Nota
Informacion provisonaments no disponible de las Contrales

Betania, en Colombia

Carnagana, en Colombis

Diego de Almagro, Chile

Ventanilla unidad & (TV), Pery

Daetalie por unidad en Chocdn, Argentina

GENERACION POR TIPO DE CENTRAL GENERACION ACTUAL POR PAIS FACTOR DE CARGA GRUPO ENDESA - LATAM DISPONIBILIDAD DIA ANTERIOR

1%

1C Combinado p . : Argenting

Argenting

T Gas e v Branil

T Vapor Chile 5w Chils

M. Embalse l Colomixa Colombias

Pan

M. Pasado Meru 0 - . e
Yy —

Argenting Branil  Chile Colambia %




'Av Optimizing Latin American Energy Generation Management

-
2

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

Colombia
e 2.895 MW
Pert 11 Centrales
1.598 MW
10 Centrales
Brasil
987 MW
2 Centrales
B
Chile
5.279 MW
25 Centrales Argentina

4.514 MW

6 Centrales
© Copyright 2011 OSlsoft, LLC A




ENDESA Dynamic Monitoring and Diagnosis




JAV Enterprise Driven Standards
WA

y

Iberdrola’s WindCORE - Toledo, Spain {© ostor

Action at
the right

: 2™ Line
Frontline Engineers

Operators
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Implementation Examples
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AV Iron and Steel Industrial Assets

Recycled Steel

Blast Fumace
Produces molten pig ron from lron ore.

Electric Arc Fumace
Hodna molten steel. Steel Refining Facllity

Basic Oxygen Furnace
Produces molten sted,

ﬁ

Pig Iron Casting

© Copyright 2011 OSlsoft, LLC A



AV Real Time Enterprise Competence Center
VA

y

St:::;n:::r:m ﬂ / 6;' e' : 'g Eh — \ (‘ Production, Market, &

e s Chain Data
Market/ Cost Data - = = upply Chain Da

« Energy Management - * Production Awareness

+ Condition Based Maint. te be + Asset optimization

* Production Management * HSSE Monitoring

- Environmental Compliance Production Operations Center of - Benchmarking

» APC Monitoring Excellence - Knowledge Management

s | L | ' I,
e | wi Wl B Qe Qg
ovoinary Stue @ @ ®©® @ @
value chain visibility, = . —— ] >
benchmarking, and m m m ﬂl!l ﬂ !|
opfimization Raw Mat Coke Units Iron Steel Energy Water
Services
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JAV Rio Tinto Kennecott Utah Copper

« KUC Process Overview
— Mine A
- 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

© Copyright 2011 OSlsoft, LLC A
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}X#v Integration: Rio Tinto Kennecott Utah
WA Copper
y

'If.‘ wh
Power Plants

© Copyright 2011 OSlsoft, LLC A



JAVAVAV
}X%v Integration: Rio Tinto Kennecott Utah

nergy and Water
racking

Metallurgical "~ Products

Energy Assets Reagents Environmental

INTEGRATE- FIND — ANALYZE- DELIVER-VISUALIZE

© Copyright 2011 OSlsoft, LLC A
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EXAMPLE Steel and Aluminum Complexes

Integrating the whole chain supply on a large Steel mill enable
customers to reduce ENERGY Consumption, increase Equipment
Availability and REDUCE the environmental management and
Reporting.

We have many examples:

Alcoa,

Allouette, (Rio Tinto and Alcoa), Canada

ArcelorMittal, Hamilton, Montreal, Mexico, Brazil, USA, Europe,
CSN, Brazil

CSH, Chile

USIMINAS, Brazil

Altos Hornos de Mexico

Tata Steel, Netherlands, England, India

US Steel, USA, Europe

Nippon Steel, Kobe Steel, JFE Steel, Japan

Dongbu Steel, Korea

© Copyright 2011 OSlsoft, LLC A



{0 ostsor

METALS &
MINING

Freeport McMoRan - El Abra: USS 3.5 Energy
Savings by detecting short circuits

“We’re using OSIsoft’s Pl System infrastructure to
run our Hydrometallurgical Plants.

The Pl System has enable us to save more than USS
3.5 millions in Energy consumption.”
Ramiro Lara, El Abra, Chile Automining 2008

Customer Business Challenge Solution } Customer Results / Benefits

* Reduced energy consumption by
detecting short-circuits with savings
in the order of USS 3.5 million per
year.

Plant floor and business users * Implemented the Pl System as real
needed one version of the truth for time data historian and analytical
all facets of the Hydrometallurgical engine and visualization.
Complex in the Atacama Desert.
* Implemented a statistical process
Needed real-time data for alarming control notification system based » Improved the quality of the cathodes
and overall process effectiveness of

the operations.

to monitor equipment status and on the amperage of each individual
quality alerts. cell.

* Implemented statistical detection
of short circuits and other KPlIs.

Needed automatically generated » Reported all information using
notifications based on line Sharepoint and Pl Webparts.

36 Value now. Value over time. COMPANY CONFIDENTIAL © Copyright 2010, OSlsoft LLC All rights Reserved.



MATERIALS, MINES, METALS & METALLURGY

Queensland Nickel QNI: Condition-based
Maintenance

“We’re using OSlsoft’s Pl System platform and
interfacing to SAP PM to benefit our operations in
many ways—from tracing product quality to justifying
Six Sigma process improvement projects.”

Dave Hunter .“l
QNI, Australia bhpbilliton

» future

Customer Business Challenge } Solution } Customer Results / Benefits

* Plant floor and business users * Implemented the Pl System as data Reduction in downtime
needed one version of the truth for historian and analytical engine.
all facets of refinery operations Achieved 9001 certification Quality
* Implemented connectivity to SAP Assurance/Six Sigma goals
* Needed real-time alarming to PM for automated work order
Reduction in total steam

consumption

monitor quality creation

* Needed automatically generated
maintenance notifications in SAP

 Users see profitability and growth
historically and in real-time

37 Value now. Value over time. COMPANY CONFIDENTIAL © Copyright 2010, OSlsoft LLC All rights Reserved.
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MATERIALS, MINES, METALS & METALLURGY

Arcelor Mittal - Dofasco: Reducing Caster Break
Outs from 7 to zero

“We’re using OSlsoft’s Pl System platform to reduce
the caster break out from 7 per year to zero.
Savings in excess of USS 2.5 million per year per
caster. ”

H
o
Cast Speed (m/min)

Vit Vaculik

Arcelor Mittal, Hamilton
ArcelorMittal

Customer Business Challenge } Solution } Customer Results / Benefits

H
Y
&

e
N

1995 1996 1997 1998 1999 2000
Year

‘4 High Speed Breakouts
u Average Cast Speed

* Plant floor and business users * Implemented the Pl System as real
needed one version of the truth for time data historian and analytical
all facets of Steel Mill operations engine and visualization

Implemented a data analysis
* Needed real-time Data for alarming strategy to identify the best

to monitor equipment status and operation pattern to be able to

Increased production and met
production records

Reduced caster breakouts from 7 to
zero. Savings in the order of 2,5
million per year per caster

Implemented statistical detection

quality alert when the pattern started to
change for normal

Implemented more than 100%
additional projects using the PI
System infrastructure

of breakouts and improved overall
process operability

Reduction total energy consumption

* Needed to reduce caster break
outs due to nonlinear nature of the
process. Users see profitability and growth

historically and in real-time

38 Value now. Value over time. COMPANY CONFIDENTIAL © Copyright 2010, OSlsoft LLC All rights Reserved.
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MATERIALS, MINES, METALS & METALLURGY

Arcelor Mittal - Dofasco: From Repair Mode to
Operational Failure

“We’re using OSlIsoft’s Pl System platform to change
the maintenance culture from Repair mode to

Operational Failure. We have increased Average Hearth Design
Equipment Availability from 78% to 91 %. We have e

increase the proactive maintenance of equipment
from 30% to 70%.”

Vlad Juric,

Arcelor Mittal, Hamilton ArcelorMittal

Customer Business Challenge } Solution } Customer Results / Benefits

* Plant floor and business users * Implemented the Pl System as real
needed one version of the truth for time data historian and analytical
all facets of Steel Mill operations engine and visualization.

Increase Equipment Availability from
78% to 91%.

Extend Life Cycle of all BFs for more
than 20 Years with savings of more

Needed real-time Data for alarming Implemented connectivity to than $ 19 millions in BFs campaigns

to monitor equipment status and Dofasco CMMS or automated work
quality order creation

Implemented statistical detection
of hot spots and improved BF hearth

Needed automatically generated Implemented more than 100% Jite

maintenance notifications into additional projects using the PI
Dofasco CMM. System infrastructure.

Reduction total energy consumption

Users see profitability and growth
historically and in real-time

39 Value now. Value over time. COMPANY CONFIDENTIAL © Copyright 2010, OSlsoft LLC All rights Reserved.



MATERIALS, MINES, METALS & METALLURGY

Dongbu Steel - Bay Works, Korea: Reducing
Galvanizing lines Operating Costs and

improving Quality.

“We’re using OSlsoft’s Pl System platform to reduce
the zinc consumption and improve quality in our
galvanizing lines. Savings in excess of USS 1.5 million o

”

per year per line.

Kambo M. LeeVit
Dongbu Steel Co., Korea

Customer Business Challenge

Plant floor and business users
needed one version of the truth for
all facets of Steel Mill operations

Needed real-time Data for alarming
to monitor equipment status and

quality

Needed to reduce zinc metal
consumption on their galvanizing
lines .

Sau el

N

.
TS B o bt e e e e

Muua RER RI R ARMT BERT AR ARTR Jwaee B4 eTTe weeR A W

- DONGBU STEEL

Solution

» Implemented the Pl System as real
time data historian, analytical
engine and visualization tool.

Implemented a data analysis
strategy to identify the best
operation patterns.

Implemented Six Sigma Methods
and Statistical Process Control and
innovations strategies to improve
quality and reduce operating costs.

\' a H.—.L.L.'.—.'.—LH—.'.J.—&—} 4—5——1—'—}1-
" !%m mu % *tt

Reduce Zinc Consumption.

Improved quality by implementing
Six Sigma Strategies and SPC
techniques.

Reduced operating costs in the
galvanizing lines.

Reduction total energy consumption

40 Value now. Value over time.

COMPANY CONFIDENTIAL
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@ ArcelorMittal

11 CSN 3

Geracao de Valor

Em termos de valor de mercado a CSH esta em 8° lugar entre as principais siderurgicas e mineradoras mundiais

207,7

'55.6
128,2

USS Bilhdes

0,5 163 26,0 24,3 24,0 317

Empowering Business in Real-time. © Copyright 2010, OSlsoft LLC. All rights Reserved.



O Cenario Industrial de Negocios da CSN
ando ferramentas da OSI
silene Mansur, PMP

utivo de TI
ompanhia Siderargica Nacional - Diretoria de Tl

Empowering Business in Real Time. © Copyright 2010, OSIsoft LLC. All rights Reserved.



11 CSN 3

Areas de Negocios

Agos Planos Casa de Pedra MRS e Plataforma Hhdrelctricas ¢
Acas Longos ™ e NAMISA . e - Tranmsnordestina lo:hfh de Termelétrica
aguai

« Em 2009 a CSN ficient
S.GMtd inaugurou a fébrica A0
eago e o to em Voita -lnfraestmtmdemmponedas.mlnasde na geragdo de
bruto (2009) = 62 maior o s minério de ferro até a usina siderurgicaeos  energla
- 22 maior prod . 3grega portos = Capacidade
przodutorde demm' SN S S0 e = Ferrovia MRS liga a Usina Presidente toct:ldegeraﬁo'
gerada na produgdo x < :
agos planos no ferro (23 Mtem de a0 Vargas a mina Casa de Pedra e aos terminais 428 MW -
Brasil 2009) .C idade de do Porto de Itaguai ParticipagSes
* Uma das « Auto suficiéncia de 2.8 * CSN detém concessdes para operar dois nas UHEs Itd e
malores em minério de Mtl: m‘! terminais (TECON/TECAR) para exportagdo Igarapava
margens ferro .338 kt NS de seus produtos (ago @ minério de ferro) e « CTE de co-
mundiais no Sk para importacdo de carvao e coque geracgdo de Volta
setor Redonda

Empowering Business in Real-time. © Copyright 2010, OSlsoft LLC. All rights Reserved.



@osio. processos que serao incorpor:ados ao USIMINAS U
sistema na segunda fase do projeto:

Monitoramento Ambiental
v' Material Particulado
v Efluentes Hidricos

v Monitoragdo de SO2 » Reducao
i Manutencao \\: AIFos Fornos 1,2 e 3
..V ¥ Sistema de refrigeracdo Y Maquinas de Sinter 1, 2 e 3
industrial Coqueria 2

v Patio de Carvao

v Centro Integrado de Manut. _
v' Coqueria 3

v Inspecao on line
Energia

v Caldeiras

v/ Sopradores

v Centros de
Recirculacao

v Balango de Energia
v CTE 2

Aciaria

v Convertedor 4 e 5

v/ Maqg. Lingotamento 1 e
2

v CAS-0OB

v Forno Panela 2

v RH 2

v' Aciaria 1

v  Escarfagem

v Refratario

Lam. Frio Lam. Quente

v EGL | v Linha de Tiras a Quente
v PLTCM N o o s - v Bombas de Descarepagdo
v Decapagem 4 % \ Ty TR, W v CLC

v Rebob. 3, 5 e 6\

v Fornos de Reaquecimento
v Recozimento 5




Reducao ... grafico sobre desgaste do
cadinho
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JAV CAP Acero Huachipato Steel Mill
}'A Pl System Seminar Chile 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.

. LSRR
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JAVAVAV

VAV
JAV Tangible benefits: Instant Power CAP ACERO

VA

y

. Actuslizar ~ (7)
POTENCIA INSTANTANEA Distribucion Potencia Instantanea
UNIDAD MW % OTRA12%  PTA COQUE
CAP-Acero CAP 61,18 100 —— 5%
Planta de Coque PTA COQUE 2,79 5% PTA OXI
Altos Homos AAHH 1188  19% 2%
A0S . : AAHH 19%
Aceria | AC 362 6%
Colada Continua CcC 11,05 18% "ET %% E”,"—
‘Laminador LPC LPC 696  11% LBR2% %
.Laminadm' LPF LPF 4,23 7% LPF 7% AC 6%
‘Laminador LBR LBR 0,96 2%
Laminador LBT LBT 0,61 1% LPC 11%
Planta Oxigeno PTA OXI 11,54 19% C€C18%
Otras OTRA 7.53 12%

@ periodo Potencia Instantanea

Start Time ["‘-Zh

J] End Time |«

|

(aeely ] (&) [«] [»)
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/\4 Enterprise Standard Asset Definition

VA
y

« Strategic Block Diagram

Outputs

>

Inputs

Consumption Asset Waste

»  (Element Template) >

Availability
Safety
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JAVAVAY

}X#v Strategy: Standardization of Assets and with
WA Dynamic Contextual Information

Outputs

Inputs

Consumption Asset

———* (Elament Tamplate)

Waste

——

Avallability
Safety

nformatlon at the desired aggregatlorf EVENTS and STATES

&

and context

Anywhere, Anytime.... &

(0‘

(‘Data at the Original Resolution

LAB Data
GT56.TTG.PV
Process
GTS6.TTH.PV

Equipment
gy
AGPll.A’l’HKS.PV =l O
~. * .-‘_ "

e GP11YMW.PV
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| Operational
Data
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ln-n-

8

§ 3] Hydogen Coneumption Summary
8

i

B 1) Aky Conmergiion Summaeny
a

£

8 5] Cool Consumption Summary

® ) Dustien
& 5 Dussteon!

Duration
For Consolidation

ovh
399108 8637695 :

MG TN

10a

17568 45%673461] .
e .
a0 74072265 .
1504 961356470

10280 01979637

Of Data

10 A
1 Month bt
1 Week ..

EVENTS
Status ST, ET

METRICS

Aggregated
Information

By Area
By Group
By Region

Hour
Shift, Week

Slicers

Slicers
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N4 Operational Multidimensional Analysis
VA Pl Enterprise OLEDB (Pl SDK and Pl AF SDK)

Dimensions
T Processes
nit 1 e
UNITS nit 2
nit 3 onverting—
nit 4
Bedding —
= Running Data
Gas Cleani
Troubles
Operating }—Down
Conditions Net Production (ton)
——{Vaintena
Energy Consumption
—Stopped (kWh/ton )
Water Consumption
01:00 02:00 03:00 (M3/ton)
I ! | Services (kg/ton)
Time
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/\4 Report Based on Enterprise Driven Standards

VA

y

n,,l ] L G
.
~  Mome Iment — e
= & Ca & | Normatl Bad
e L ¥ % % % % % ”y ‘
h\h — Format  Good al
W bionvson Batch Annealing 0 2500 321|@ [P .
- -Blast Furnace AH4 28. 2 _ 79
a Blast Furnace AHS O 185|0 1838|@ 102 @ 115 : - .
! Example: BOF 1 8 133|0 25.4|0 204|80 29 . 1
: i SOF2 sol@32i@ s
N mimy Caster 1 0 28 8 79
> Caster 2 B8 185|@ 18.8|@ 10.2|]0 410|@ 115 ""b"“‘; 3“" -
[} | o= — verage ax in
- Saich an, Caster 3 @ 133l0 254|@ 204/0 2938l@ 1 ol meo| wual s
5 Biast fur Coke Plant 1 28. 8 7 12‘ EXEC Y
> e 1 Coke Plant 2 @ 1ss5|@ 1ss|@ 102|0 s10l@ 115 e e
1 sor 2 Cold Reducing @ 133|l0 254|@ 204|0 298|@ 110 iFascoc 2|
1 Caster ! Electrogalvanizing Line 1 0 2s0|0321l@ @ 560 373] >3 oo e -
13 CJstn 2 -
~ caor 3 Electrogalvanizing Line 2 28.8 2
15 Coke Pla Hot Strip Coils B8 185|@ 18.8|@ 102 g !
> oS = Hot-Dip Galvenizing __ |@ 133|0 254|@ 204|0
18 tlectrogs Ladle Treatment 28
s |Blectroga pickling 0 288
20 |Mot Strip
7 ot oip ¢ Sinter_Plant @ 133 25.4|@ 204|0
2 |Lagle Tre Tempering Hot 0 2s.
= (-4 Tin Plating 185|@ 18.3|@ 102
s [Temper: Welded Pipe 133|0 254|@ 204]|0
26 Tin Platin

© Copyright 2011 OSlsoft, LLC A



SLICERS

Pl Cubes and PI Slicers

¢

Blast Furnace AH4
”Pumeemc'l’oul

10/1&/2010‘5'00 OOAM.

=i

Steel Making Process

Integrated Production

Hour % osmr And Manufacturing Services
o2 3 » (Production, Power, Water,
4 6 7 Tumno 2 .
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JAVAVAV

VAV
AY
}VA

Tangible benefits: 10 % REDUCTION
SPECIFIC POWER or US$ 10 M

e Mayo Junio Julio Agosto Septiembre
‘ Unidades KWH/TON [KWH/TON |[KWH/TON [KWH/TON |KWH/TON |

CAP Acero - Planta 87,5 590,4 a74,2 439,7 419,16

G 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

4000 CCs 74,7 68,2 59,7 59,1 61,2 ® Junio
LBT 227,3 138,4 144,1 137,8 126,00 il
LBR 52,7 74,1 76,9 53,6 67,90 i

oo LPC 139,0 143,1 148,9 139,1 135,32 "G
LPF 191,9 174,9 150,5 159,7 164,24 # Septiembre

2000

1000

Alto Hormo Aceria LBT LBR

00 +

PC

LPF
© Copyright 2011 OSlsoft, LLC A
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*Presentation of process information integrating areas, product quality,
: orders, consumption, reliability and enviromental systems.

: *QOrganization of the information for operations, area supervision and
: management

*Organization of the information for analysis, diagnosis, reporting and
: visualization using PI AF and Microsoft Sharepoint with Pl Webparts

: sIntegration: SCADA electrical substations, gas plants and crude oil to P!I
: sIntegration: control systems and islands of automation through out the
industrial complex and capture of process events/orders from MES

: eIntegration: Pl System and MES



JAVAVAV

VAV Tangible benefits: Web Based Air Quality

%X Management for Authorities

Medio Ambiente

Mediciones »

=3 Medic Ambiente
3 & Monitores
@ vista Analisis Temperatura
Aire
0
20 168°C
0

Velocidad Viento
2.7 m/s

Humedad Relativa
57.3 %

viento entre NNE - S

Viento entre N - SS0O
. Viento entre NNO - 0S0 y concentracion de PM10 > 50 pgim*
W02 80 ppim?

Radiacion Neta
321.0

W/m2
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AY KEY EXAMPLES
WA

y

 MINING TO MILL Integration.

* Running the Mine and the Mill in Real Time to Learn from
the Process History to close the GAP Between Mine
Planning and Optimize Grade Recovery.

* While reducing Energy Costs In Mining and Running the
Process of Grinding which represent more than 50 of the
operating Costs.

« Companies can save more than US$ 30 Million per year
per plant if they use latest PI/Microsoft

« Examples: South Peru Copper, Codelco, Rio Tinto,
Xstrata, Barrick, AngloAmerican, Antofagasta Minerals

© Copyright 2011 OSlsoft, LLC A



» Cuajone

» Production 87,000 MT fine Copper per day.
» Conventional open-pit mine

» Concentrator - 10 Grinding Lines.

Management Indicators: KPl's

Alarm system and start/stop
equipment, sub-standard
conditions of processes and
operations, etc. (Pl — ACE)

Real Time Information — Currency of the New Decade e e

© Copyright 2011 OSlsoft, LLC A



JAV Southern Peru Copper: Cuajone

Sharepoint, Pl AF, Pl Slicers and Pl Cubes
Using Latest Power Pivot in Memory technologies

Py or T T AP T TS TOTY LI -
taient Fage Loyt ¥ ormules Oty B View 2483, ] i 7] &
o o - = Inaent « X- A
Coalide *13 " A A == L 2 Genery ” ’ it " ( })
] 23 y _ . il B CF ke 3 Z
2ite : o i . N ~ . . % - » e Fommat . A otA Femd b
s B J U g A ' EEI ER $ Y o L atans = o Tutie « ey + | [T | 2 mamare Seers

Concentrator Circuit

1hemem ve Type Avalladdity
Productio .. a » o -
Productio A0 E
Produatio 1667 2002
Modumo ’ 1654 9958 g

m.v Tennage (1%) Bin Level (m)
'

* Production Line 1 mam

Cubos de datos

Production Line 10 M5 : £
Dimensiones R Preduction lise 2 JMNS WOw L 21500 119
o * Production time 3 2915% 1esA1s 1wA%
Production Line 4 v ; ! P TTRE T LT 19
Peduticatines 1S w2 n 25502 29N 14000
Prodoctine Line & e A 3 10
“ Production Line 7 10000

‘Prodection Line 8
 Production Line 3

ML
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JAVAVAY

VAV . o | |
AV Tangible benefits: Advanced Mine to Mill

WA Integration
y

Production Benefits:

Economic Benefits:

Y

v

UC 2010

Increase of ore milling: 4.6%
Decrease of mil power: 3.9%

Decrease of fresh water
consumption: 6.8%

Net profit: 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.
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AV Results
/N

y

« 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
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AV Results
}VA

v Dynamic Performance Management
Infrastructure with Collaborative Services

v Pl Asset Framework standardization and cross-
pollination at the local plant and at the Enterprise

v Pl Asset Notification using Performance Metrics and
Statistical Tools

v Visibility Using Internet Web Services with standard
Bl tools.

v Pl System provides the required granularity and
consolidation

© Copyright 2011 OSlsoft, LLC A



JAVAVAY

VAV
AV References

y

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, OSIsoft Regional EMEA
Seminar, Y2011

»  Southern Peru Copper, Nelver Benavides, Development and Implementation of the PI System at the
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Thank you

Dr. Osvaldo Bascur

Global MMM Business Executive
OSlsoft, LLC.

Cel +1 936 443 6527

Email: osvaldo@osisoft.com
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