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Overview of the Large Industrial Complexes

e Sustainability Strategies are good business
= = Real Time Enterprise Collaboration

0 Dy e e

Endesa, Southern Peru Copper, CS Huachipato,
Rio Tinto Kennecott Utah Copper

- Further work and Conclusions
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JAV. Earth Resources Triangle
LVA Earth

y

Resources

Energy
Resources

« Technological innovations needed:
— Decrease energy requirements

— Increase recovery of from lower grade resources and metal recycling
(more energy resources)

— Collaboration between Operational and Strategic Teams
— Proactive avoidance of downtime events (Waste Management)

Environmental
Management
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AV Partial list of M&M Customers
kVA

TIRNI%O 7 bhpbilliton ~ BARRICK @ xXC

. CODELCO ~ Xslraa MI I I AL
;: a nDl"ﬂnda
- B VALE INCO

DOFASCO

Qur productis steel. Our strength is people.

FREEPORT-MCMORAN ”“'""VVALE n

Copper & GoLD @ AngloAmerican W TATA STEEL
TATA

helps
KOBE-CO ’l,'ﬂdﬂﬂ ", Votorantim (G "‘.V'
Y EARS “’A"’: !

= //I:I'I'II:H‘

@ Falconbridge
Above Logo’s may be Copyrighted or are Trademarkppigmorespam Qamp A



http://www.falconbridge.com/rocksolid/index.html
http://www.alcoa.com/global/en/home.asp
http://www.pasminco.com.au/
http://www.corusgroup.com/
http://www.ussteel.com/corp/index.htm
http://www.hydro.com/en/
http://www.barrick.com/
http://www.falconbridge.com/rocksolid/index.html
http://www.tatasteel.com/default.asp
http://www.tatasteel.com/default.asp
http://www.xstrata.com/

Metal
Products
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Effect of grade and recovery on
energy for copper production

-

30000 + 90x,\70% RECOVERY

20000 -

10000 |-
SMELTING

COMMINUTION ENERGY IS
72X OF MILLING ENERGY -

TOTAL ENERGY
(INCLUDING MILLING)

REF INING

'

ENERGY PER TON OF COPPER, kWh/T

1
0 0.5

Open pit:

Mining 3-5kWh/t ore
Milling 15-24 kWht <100mesh grind, fiotation

Energy & Minerals Inliasve - Perth - 23 June 2009

Lower Grade MORE Energy, More Water, Higher AVAILABILITY A

1.0

A A
1.9 2.0 2.5

ORE GRADE, 9% copper

Underground:

Mining 12-40 kWt/ore
Milling 24-34 kWh/t <200mesh grind, flotation

Soute Dougles W. Fusrstensy Douglas W Fuersteray, Unwersity of Caltormia, Berkeloy 26



WAV \Variety of Assets
WA

y

L R L)
B 4T RIS Wl T e STl

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
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JAV 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
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JAV Business Strategy Value Proposition

VA

y

Business Process (Production vs Availability
vS Resources

People Collaboration (Water Management,
Energy Management, Equipment
Avallability)

Dynamic Diagnostics Competence Center

(or Manufacturing Services for the
Enterprise)
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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
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cegis 2
ﬁ. a3

e--'l

Hgd“’
O‘l-

Pl Analytics and Notifications

- ) ar o —
oy \ g~
(@. OSlsoft.

Pl Server and Data Services

TRy el TRV A

Honeywell Bailey] )
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JAVAVAV

}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.

y

MONITOR IMPROVE

In Control? Satisfied?

KPIs ->

Identify Root
Causes

Local Operations/Maintenance | Maintenance/Engineering/Management

© Copyright 2011 OSilsoft, 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 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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JAVAVAV

VAV
JAV \Weather and Country Energy Limitations

VA

y

Most Arid TOCOPILLA @ Mamos ‘ : "
Region in the i
World \
L YS pence . B uina ') - :
0 N . Catalina v 'J\
uummq' y. A ,\J* .-Tm." NA:::““ - i \
» A 28 Paso de Jama
Yeso Norte, A L ARre ' \'\ praf Rt $hinse /
‘ fAQUEDAN Poto Sur hﬂ aa o
. § Zar N o.....n - b Acvar Calronter
Large Energy Requirements R L e Criviond L ,
ANTOFAGASTA (3], /] | /
COLOSO N W:y\ ; Pl Laco '
~ = [ Chimboraro GEREwondida Nogle we s‘“’;

\ Chile
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AV \Water is very important for ENDESA

\/ N
endesa chile
| e |

y

RODRIGO PAREDES
Jefe CMD

endesa,

Centro de Monitoreo y Diagnostico

SEPTIEMBRE de 2008

Dow Jones
( Sustainability Indexes
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ENDESA CHILE EN LATINOAMERICA
endesai-

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

Peru
1.598 MW
10 Centrales

=

Chile

5.279 MW
25 Centrales

2

Colombia
2.895 MW
11 Centrales

Brasil

987 MW
2 Centrales

Argentina
4.514 MW
6 Centrales
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Hydro
Gas
Fuel
Wind
Solar

endesaie
£™

.

GENERACION POR TINO DE CENTRAL

Embalse

avadda

| Argentina
Beasd
(hile

| Colombia

P

Datos Generackon

Endesa Dynamic Performance Diagnostics
Competence Center

A fondo - Microsoft Internet Explorer propercionado por Grupo Endesa

X

Centro de Monitoreo y Diagnostico
2408207 125454

Unid Genaradoras Potencia

Canbales

Colombia
Peru

TOTAL 50

INFORMACION TECNICA

Nota

S Ataal sl ada Factor de
ta
et

nformacion provigsotaments no disponibie 0o 1es Centrales

Betansa, en Colombea
Canagena, en Colombia
Dsego de Aimagro, Chile

Ventanilla unigad 5 (TV), Peru

Detade por unidad en Chocon, Argerana

FACTOR Df CARGA GRUPO ENDESA - LATAM

Argesting Brasd “hile slambia Pary

DISPONIBILIDAD DEA ANTERIOR

Argerting
Bpraril

hile
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VAV
AV D

ynamic Energy Efficiency Estimators

W CCS1LSOLCEP, - Ciclo Combinado Son Isidro

Archivo Edtar Ver Opciones Cakoudos Graficos Ayuda Configuracion  Conexion

L)

[=] RSB 2[w«e|-| _‘J_El

+ Diddo Combinado San ludo
Datos de Flanta
Datos Vabdadoe

¢ Inicio enmE e

EMISION CO2
Tasa: 1563 h

Mensual: §3128.2¢
PbTG: 196.0 MW
PbTV: 895.0 MW

LRTA) 1215
0.174 178
Fastores™ CENGpei

healk)¥hn
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3 fondo - Microsoft Internet Explorer proporcionado por Grupo Endesa

a

endesa
.|

Centro de Control de Generacion Grupo Endesa

= | Perd

=== Colombia

Centro de Monitoreo y Diagndstico

Chile - Argentina E=3 Brasil

Datos de Generacion

Central El Toro

Caracteristicas Generales

Ubicacion:

Tipo:

Caracteristicas Generales

Potencia:

90 km. al oriente de Los Angeles, Vil Regién

Hidraulica de embalse. Utiliza las aguas del lago
Laja v los recursos del rio Polcura, que son
desviados hacia dicho lago mediante la captacion
Alto Polcura

452 M

Centrales Térmicas

>

Centrales Hidraulicas Centro >

Vo PEIVTWA PSRN o L BT e

N

INFORMACION TECNICA

130[Mw/] [
108[Mw] T |
87[Mw] ‘ l / | 'f\ n.| ! : h
f; | (1Y V- P, || ﬂ |

&5[mw]| H “"l‘ I Il' Wi ‘ \ " )i

,v n s e | AT ORI T =
43imw] fl'l', A AR TEHE T AR

| Y UL v ) .,)’J b I ') ) ”Il
22w i § LAY g iy It i —

. Y 'I!/ \Ap )f Y 51 {-:..‘ ‘J
ol 03:50 08:10 12:14 16:02 19:50 23:50
[24 Horas]

® Unidad1 ® Unidad2 ® Unidad 2 ® Unidad 4




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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AY

Iron and Steel Metallurgical Complex

Electric Arc Fumace

Steel Refining Faclility

Coal Injection

+
Coal
¥
l’

Basic Oxygen Furnace
Produces molten sted, Bloons Billots

Cok Oven >
ly)toducu
N
Limestone
Blast Fumace Pig Iron Casting

Produces molten pig ron from lron ore.
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o Favorites

L) Metals and Mining - Steel Making Procens

.......

R

Gu' & o101

Steel Mill Facility

vt
e T e LU e

- .
L
T ] =)
1

i

-

i

.......

Steel Making Process

J.". kmklhl

...... T-n-nn 1 rewd ﬂ‘lm‘
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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

LAB Data
Consumption Asset Waste

B vl . I

Availability GT56.TTG.PV
Safety

Process
v.e f/( W

GTS6.TTH.PV

( ‘ Equipment
@
AGPll.A’l’HKS.PV =l O
.‘. — o "

(‘Data at the Original Resolution
nformatlon at the desired aggregatlorf EVENTS and STATES

and context
j L
Anywhere, Anytime.... ! GP11YMW.PV
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Be Edt Yew Go Iook Lbeb
B oxbase ToueyDae » Oback () W Gedkin %) v 2l JNewEhoert -

| Operational
Data

Germrsd | Chid Elements A@

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
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JAVAVAV

VAV

AV Tan

VA
y

L

~Iririrlo»»wlo

[oTwl

7000

600,0 -

4000

200,0

Mayo Junio Julio Agosto Septiembre
Unidades KWH/TON [KWH/TON |[KWH/TON [KWH/TON |KWH/TON |
CAP Acero - Planta 487,5 590,4 a74,2 39,7 419,16
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  Plantade Coque

Alto Hormo

Aceria

-l_-hu..
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® Junio
= Julio

m Agosto
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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 .

SEAE Consumption per Ton

7 Pwmusaam&.n. 59

e - -
AP M ubhdrmlo‘ Cmmpo-m Rolngm y
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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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Fnternrice and | necal D namire Paerfonrmanece Mananemaeaent

Performance data comparison with other units
1. Overall Rating

Star Ranking
4 Star
3 Star

Star Ranking

5 Star
4 Star
3 Star

Star Ranking
5 Star
4 Star
3 Star

OSlsoft. USERS CONFERENCE 2011

2007-08
AC, VC, GC, GS, GCW, HCW and APCW

AC, VC, GS, GC, GCW, HCW and APCW

RC and ACW

RC, ACW and NJFD

2.Energy Efficiency Rating

AC, VCand GC

2008-09

VC

GS, RC, GCW, HCW, ACW I, APCW

AC, GC, GCW, HCW, APCW, GS, RC and ACW

ACW | and NJFD

NJFD

3.Kiln Reliability Rating (Mean Time between Stops)

2007-08
AC and VC I/11/1ll

VC-|

GC, ACW, HCW and APCW

AC, VCII/Ill, GS, GC, RC and ACW

GS, RCI/11/llland GCW I/II

GCW-I, HCW and APCW
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AY
VA

y

Aditya Birla Ultratech Cement, India

Conclusions

A Pl System for data acquisition is the first step towards a fully integrated
PLANT MANAGEMENT SYSTEM

Integrated solutions can be rapid go-live and allow full scalability for a complete information
system throughout the company supplying data at plant level as well as management level and
allowing full benchmarking capabilities

Through data management it is possible to thoroughly customize & adapt the most diverse
business requirements (generation technology, processes, company, business, organization,
geography, etc...) providing an integrated and homogeneous view.

Ultimately the business was able to drive through difficult economic recession phase.
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JAVAVAY

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

VA 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

e 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 resources

» 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
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What is Coming Next?

Thank you

Osvaldo Bascur
Cel +1 936 443 6527
Email: osvaldo@osisoft.com
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