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AGENDA

* About Southern Peru — Southern Copper
Corporation.

* About Cuajone Concentrator

« P| System Architecture

« Some Applications

« Use of Pl System for Process Optimization
* Benefits
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ABOUT “Southern Peru — Southern Copper
Corporation”

= Santa Eulalia | a d based
- It is the largest copper company in the wor ased on
La Caridad OCEAMND

G Lacaridad [N ATLANTICO amount of copper reserves.
Four Open-Pit Mines:
*  Cuajone & Toquepala, located in southern Peru.
+ Cananea & Caridad, located in northern México.
Metallurgical Complexes:
* llo (Peru)
+ La Caridad & San Luis Potosi (México).

« Additionally, owns and operates 5 underground mines
producing various metals as Cu, Zn, Mo, Ag, etc.

Projects:

«  Expansion of the Toquepala and Cuajone concentrators.
*  Tia Maria project, located in Arequipa.

* Los Chancas project, located in Huancavelica.

Santa Barbara [ ~

QCEAMND
FARACIFICQ

FEFRU

Toquepala
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CORPORATION STRUCTURE MAIN ACTIVITY
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Q== SOUTHERN COPPER e —
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2= SOUTHERN COPPER :
_;—' SOUTHERN PERU Reflnery
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Cuajone

» The Cuajone facility operates an open-pit mine and a
concentrator located in the southern part of Peru, 30
kilometers from the Moquegua city and 840 kilometers
from Lima.

» The Cuajone Concentrator is one of the most important
industrial plants in Peru, because of its production level
and up-to-date technology applied on the many
grocesses. It has a nominal capacity of 87,000 MT per

ay.

» Operations were commissioned in 1976.

> A conventional open-pit mining method is used to
obtain a copper ore that is then processed in our
concentrator plant.
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Within the SPCC value chain, efforts are made to:

How can technology help to place value on
our production processes?
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...the answer

A . ) If technology is included, the
If the productivity of resources are increased, the curve gets production curve is going to
higher. Then, for the same work level the Production increases jncrease remarkably.

Q: f (L,K,N,H,T)

?FW]%“productivity of resources decreases, the curve gets lower.
Then, for the same work level the Production decreas

Becomes Asymptotic

Quf T S H
. Q = Productivity.
8 """"""""""""""" : L = Work.
oAo..._.______ /7 = | , v
0 ' K = Capital.

Qo ------------------ For a determined level N = Natural Resource.
of productive resources. (Raw Material)

> H = Human Resource..
UO T = Technology.
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Pl SYSTEM
ARCHITECTURE
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Initial Pl System Architecture

Control Met, Infinet BAILEY
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Bradiey

ITNICIOZ
Allen Bradley IOLinx

PCU j
[ m 'EE
DH+ A o

N3

SR S

Bailay Infigd Sam nductor MNT uctor MT Composar
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Initial Pl System Architecture

Pl Server keeps history of plant information

* Used from 1998.
« Gathers information from 3 different control systems.

No System Redundancy
« System had to be stopped for updates or maintenance of the server.

A Limited Analysis of Information
* Pl ProcessBook, Pl DataLink and Pl SQC.
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Control Nel, Infinet BAILEY

Sistama

PLC Allen INICIOS INICIDS INICID3 INICIO3,
Eradiey Allen Bradiey 10Linx Sysnsm-p:cgtom Esmerto MEC E |
Interface Pl OPC- Client  OPC Server G2
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Rayos X
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Pl ACE ~ _—
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Current Pl System Architecture

Main system for performance management in real time
» Unifies information from all control systems.
« Allows to interact with other advanced control systems such as MEC G2.
A system with redundancy
 Maintenance and updates can be carried out without affecting the system
availability.
Allows to do any type of information analysis

* Production personnel are developing Metrics so that they can determine whether
objectives are being achieved.

« PI ACE allows -calculation of KPI's for both operations personnel and
management.

Allows to distribute information to any level
« Information is forwarded through a browser like Internet Explorer.

« It is possible to access information from any site including from outside the
Company.
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Architecture of Pl System

Real Time Information — Currency of the New Decade

Server Architecture.

. Analysis & Optimization

Architecture.

. Visualization

Architecture.
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Server Architecture

Pl Server e Real time and historical information:
HA Enabled Operational , Mine and Concentrator Process
Pl - AF variables.
Pl - I\/IDB

¢ One only Data Base for Management.
Quality Systems
Chemical and Metallurgical

%.._\ o JigSaw . ﬁpplllcatlonstand common model Laboratories @
evelopment.
System S
[

Control Systems oPC

Administrative
Interfaces Pl OPC, Server ‘ ‘ EX
s s pert System
&—  LAN Network Pl AB IOLinx, ‘ ‘ ‘ Rovisys & MEC- G2

e Pl System high availability.

———— M

N B

DCS, PLC, Delta V |

Industrial LAN NW

On-line Quality {
Systems
X —Ray, PSM’s,
‘ g PSI’s
MINING PROCESS CONCENTRATION
PROCESS
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Analysis & Optimization Architecture

Daily Production
Monthly Production
Estimated Production
Yearly Production Plan
5 year Production Plan

Operation Statistic
Operation Time/Losts

ine System

perationa
Management
System

Information
System

Total Ore recibed
Assays : %Cu, %Fe, %Mo

Cu Dispatch
Smelting & l D N
oduction Syste Total Chemical Assays Laboratory
Concentrated

Cal Lots

@ os1--i.

Mass Balance &

Data Reconciliation < >
Pl Server

ﬁ Pl AF
PI SQC Pl Notificatio
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oncentrator Websit ' _—

Pl WebParts m

R —

SharePoint

[ 1

e Real-time KPIs for operations
management

¢ Alarms & notifications to users, etc.

4

oy
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SOME
APPLICATIONS
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Operational Management Support

Gestién del Proceso - Flotacién Rougher Lamas - Windows Internet Explorer

€« - &) htpiierpiproc)concentradoraiCireuito% 20de 2 0FotackiniFlataciin jher20Lamas Flotacikin her20Lamas asp IEZES R

Elle Edb  ¥ew Favorites Tools  Help

8 Gestion dal Procesa - Flatackén Rougher Lamas i B -

This Site: Gestién del Proceso |~

Gestion del Proceso

Yiew Favorites Tools

‘Qysearch

Help

/2R PI Module Database Editor - Microsoft Internet Explorer

(iiFavorites  @Media B | BN £ ] -

&

Molino 1C

\PIPC\SMTYMDBEditor \MDBEditor . html

Folder Itarns

P1 BatchoR
P1 ModuleDB

ssost

AcECusjons
ycién Clean - integracionTonelajes
u Flotacién Clez =08 Molinos

Molino 14

Molino 1c

= kp1s

i = Flatacion sca S molines

1500 =

BOMBA T BOMBA 2
Concentra

©1-( sistemaalarmas

) eLowER 45

BLoWER #6

BLowER #7

BLoweR #8
) eomea cIcLoNEs
) eomeAa CICLONES
B eomea cIcLoNES
) eomea cIcLoNES
BoMBA CICLONES

%3 Local intranet

E]

LARS

1A
1
1c
1p

il

SubModules | ‘&5 Plaliases B Pl Properties |

4PIProperty Name [value [Datatype |

BI° DuracionGuardia 12 Double
BI* HoraInicioGuardia 7:30 AM string

B FlanTPHTon 276 Double
BY' _PorcCumplimTOpar  37.7800925925926  Double
BY' _PorcObjetivaToper  37.775462962963 Double
BY' _variacionTOper -4.6296296296151E... Double
BEY* _PeTPHToR 273.11459470524 Double
B s 13 Ton 102 14 Double
B’ _PorcCumplimPlanTon 101.783288043478  Double
BY' _PlanTurnoTon 3312 Double
BY' _PorcCumplimplanT... 37.3773399758454  Double
BY* _PorcobjetivoTon 37.775462962963 Double
B’ _ProyTurnoTon 3335.56553385417  Double
B Normbre Moline 1¢ string

0 Objects  Type: PIModuls  Aliases: S Properties: 14

Effective Date: 1969-12-31 7:00:01 PM  Query Date: 2006-08-15

5104 PM  Creator: piadmin

&1 Done
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Concentrator Portal Applications

/= Home - Concentradora Cuajone - Windows Internet Explorer

=&

||l2]-

y > {é ttp: /fcrpifdefault. aspx

File Edit

View

Concentradora - In

Windows Internet Explorer

indices de Productividad — Marzo 2010

El cdiculo de la productividad se efectia en funcidn del: Ndmero de Trabajodores en Chancado: 5 x Guardia; Molienda: 5 x Guardia;
Mol /Filtros/Relaves: 4 x Guardia y del plan de produccicon mensual. El indice de productividad se calcula en base al mineralf chancado, mineral

molido y al % de recuperacion de cobre.

Grafico No. 1

En =l mes de Marzo del presente afio, las cuatro guardias superaron 2l plan mensual, en el primer lugar se ubico la Guardia 702 liderada por
el Ingeniero Héctor Monroe, alcanzando un indice de productividad de 106.3%. iiFELICITACIONES!!

En este mes se esta incluyendo los indices de productividad anualizados (Enero — Marzo 2010}, en el cual se puede apreciar que en el primer
| >

|

Indice de Productividad —
110% 110%
= 105% 105%
2 =
IS =
= E
B 3
£ 100% 0w
E H
& 9s5% L L
= = E el Ing.
Salgado
anss o0 He 106.3%.
tividad
Guardia [Zapreadr
on
— —— ardia 703
| Mensual Anual | ONE= A

w

'@ i |E. http: ffcrpifvebPartPages/IndiceProductividad. aspx vl *g || 2 | | o= 2 4 Tools ~ ]
Eile Edit wiew Favorites Tools  Help Nelver ~ @ -~
e <k [(écﬂncentradura—Indicepmductividad [_] B - B dh - [2]
|| —
Site Actios

[

>
# 100% ~

®J Local intranet El00%s -
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Productivity KPIs: Allows us to meet Targets

iy Favorites

@8 http://crpi/indiceProductividad/Diciembre_2009....

5% & | Are Online Courses Sa.. ¥ & | Mas complementos ¥ & | WildTangent ORB - Pr...

'_’,é http:/fcrpi/IndiceProductividad/Enerc_2010.pdf - Windows Internet Explorer

= E e € P [1 /2 & ® [0 -

B

== Gerencia Concentradora
fa— SOUTHERN COPPER roentr:
- Cuajone

indices de Productividad — Diciembre 2009

&l calcuio de fa productividad se efectia en funcin del: Numero de Trabajadores en Chancado: 5
x Guardia, 5 x Guardia; 4 x Guardia y def pian de produccién
mensual. £ indice de productividod se calcula en base al mineral chancado, mineral molide y af
% de recuperacicn de cobre.

indice de Productividad

Done € Unknown Zone | Protected Mode: OFf a
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Productivity
target

S3= SOUTHERN COPPER Gerencia Concentradora
- EHETIN cuzjone

indices de Productividad — Enero 2010

£/ cdlculo de lo productividad se efectia en funcion dei: Niimero de Trabajadares en Chancado:
x 5x i; Moty : 4 x Guardia y del plan de produccicn
mensual. Et indice de productividad se calcula en base of mineral chancado, mineral molido y ai
% de recuperacidén de cobre

indice de Productividad

98.6%

701 2 o= 1z
Guardia

= - — -
@\‘J = |@&] http://crpifindiceProductividad/E + | ‘f| > | | &2 Google o ~|
i Faworites 45 | Are Online Courses Sa... ¥ | Mas complementos ~ | WildTangent ORB - Pr... =
| @ http://crpi/IndiceProductividad/Enero_2010.pdf
d -
= B &) | S Bl s © @ [c5x -]

€ Unknown Zone | Protected Mode: Off ¥a -
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Applications Pl WebParts

/= Home - Gestion del Proceso - Windows Internet Explorer

Process monitoring at an
Intranet / Internet
browser level

G Local intranet | Protected Modq

Real Time Information — Currency of the New Decade © Copyright 2010, OSlsoft LLC. All rights reserved.
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Management KPI’s
e : Alarm system and start/stop
equipment, sub-standard
conditions of processes and
operations, etc. (Pl — ACE)

99999 19990 : ¢

onc. Plant

‘9 9 9 9 9 9 9 9 3 % @& '
5’1”<’.93’.!‘i!".1"3";"’!‘!ﬂ:"

H
t:
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Applications Pl WebParts

/7~ Ind Operacionales Files - Informacién Operacional Chancade - Windows Internet Explorer

Links @ Customize Links )
a————— e eme—— e onitoring of KPI's

Tonelaje

st
t+7.5n

ntranet / Internet
browser

End Time

Apply

Indicadores Operacion: _

Resumen Indicadores Operacionales Molinos - Windows Internet Explorer

p://Crpi/p!

L AT

Eile Edit View Favorites Tools Help

Links @ Customize Links

6 ~ | @ Home - Gestién del Proceso | @ Ind Operacionales Files - R... | € Ind Operacionales Files ... Yit = ) v dwh ~ [ Bage v {{F Taol: v
Cabeza %cu
L T e—
TM Cone Acum estim Turmo.
Molino 14
Done Moling 10
Molino 1
INDIGADORES OPERACIONALES
G a Total por
poracional A Agun Totsl DO [ og patin 65 (%)
Done € Local intranet | Protected Mode: Off ®100% -
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General Management Support

10f1 & & ||T5x - Totak21 21 of 21
~
:-—-.'“ SOUTHERN CORPER Euitiosr: Mo 8
e - cusions Reporte de 0 peracién Chancado Secundario
Fechaizolo-i0s  Grama:s
TSies Thareado Seenaans
= s SALGADID JUAN Einesto stsot0 7410 AR I LN i A R N == =
(oW r=cha: [0/ a/z00= } } T W T [T o= = T = =
~ [ ToR T Na S | e T = T T =
Rixslfs =] o ICHECRUN
TomlTorenle 1 s
Diotos Operativas Consuma de Aeactivas
Mol | Tiempo | Tonelsie | Ererala | Eneroia | FSM | &Séidos | PH FH Con Fieactiva CCMIN_ | ai/TM - Pils e riemmedios Toiva de Fines Paradh de Plarta
per (M) | Molino + | Malla + 65 Campo | Manual | Agu P57 i il flia e blemedios Ideadefines
thhmim) Bormba Al R &5 mE
12.00 7674 601 EE ] X 71 F-823 g [°]
12.00 7630 5.97 657 9.42 95 T Sementuie
12.00 5428 ] 5 5 65 5 1434 VPO
12,00 3459 234 9.58 95 1629, | | — OTRO
11E T Sar o5 1500, PETROLED
1158 3310 2.37 377 B 670 (] SF-S07
12.00 4 237 S.71 S35 1460, . L SIRA JUL I N SAMUEL BONZALES 4 URELID S0COLIEH EDMUNDO Eduardo
12.00 3406 2.37 8.78 85 Taga| |1 SF-5O07 A SUperuEeT = Tiaras ==
12.00 14 .48 547 o 1705 G2 HIGZDID AT AR 1102810 SotTAN 1100010 perioam
1151 2938 24 [1] £l 1739,| || SF-507 Lamas
= N 20 o G T pT Evertos por Gusrdis
Tasl, = _ ?smm sDEfcalua Molinas lidos OFCiclones mcalf idad - ‘E’:"“"” e S e TS !
Malina 01:30 07:30 Prom 01:30 Pre n T Dursewenen wmm Demera Camentario
Total | [ a354 ] - EEE [ X T ™
| a2 0.01 ool (i
Indice de 1499 79 0071 ool i}
vorias bid 001 ool lf DEvece M b E META L
7 " [1Xi] oot il
EilRetelasay e1.11 50 EE] 0.01 001 o [Earees R Y YT T 1
% Agua Recuperada [ 5325 75 75 i 0.01 [iXil] Gl i Tocortpeton
5 ) 2] 0.01 ool (il Tiemrn 6 e o
Consuma Agua Fresea [ 0 id 77.0 37 0.01 001 i kbt
a0 ] 795 a8 0.01 oo [iXd DETE-C N 08 META LS
Mivel Tanques de Cal P DET-C N 0E META LS
Tancuececall— 3174 Wi BT avhe vEmn LRI A C WUTEC Al D REEH 16
TanquedeCald 4174 ] Eatve - cweosis W imo W s Toowermio o mny Tise ST T REEYTY 1
e Fw  Eimelesiomm: Demers Becoripelsn Tementrs
Cusione Usuerio: BENAVIDES, NELVER B13AM | 4/10/2010 @ S GTRAS PEN RASNTERAAS MU SETCHANG DT PR
v
< >

The SIC obtains its information from the
Pl System (PI - ACE)
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General Management Support

Official Production
Reports obtained from
the SIC system

Rango de Fechas

Fecha Inicia : 4 41 2010 -
Fecha Fin 4 /92010 -

&

Cuajone Usuarioc BEMa&YIDES . HELYER
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General Management Support

Availability reports &
information for maintenance

. @ = 0O [ 7]
= . management from the SIC

T Molienda " Aeparte por Fecha

= ¥ Molienda
= ¥ Molinos Svedala m

Fiango de Fechas

Cuajone

@ 14 - MLC1101

@ 1B -MLCT102
= ¥ Molinos Chicos Fecha Inicia 4 /10:2010 =] | @ ch [00% w||  Towzs  foox 730i73
1c-MLCT102 Fecha Fin; 4102000 = Lorrer Reporte Disponibilidad por Rango En o ¢4 4110G010 A3 1iHAN

@ 1D - MLCT104
@ 1E - MLC1105
@ 2o MLCZ10
@ 2B - MLC2102
@ 2C-MLC2103
@ 20 - MLCZ104
@ 2E - MLC2105
@ 2F - MLCZ106
¥ Remolienda
= T Remolienda Sur
@ Molino 14 - MLCT701
@ Moling 1B - MLC1702
@ Molino 26 - MLCZ7OT
@ Molino 2B - MLC2702
@ Moling Vertical - MLC1703
Felaves
U Espesadores
= v EIMCO
@ Esp. Mio. 1 - EPCES10

@ Esp. Mro. 2 - EPCES20 N e T i = T
= W Do Oliver e i = il
@ Esp. Mro. 2 - EPCES20 o — =
= W Alta Capacidad I i
@ Esp. Nio. 4 - EPCES40 - b e
@ Esp. Mia. 5 - EPCIE70 " i B e
|55

Filtros y Secadores
¥ Filros
Flanta Molibdeno
¥ Flanta Molibdena
+ U Planta de Molibdena

Planta de Cal

Usuario: BENAVIDES. NELVER

Tipo de Reporte
o

—
=
-
-

Tipo de Detalls
3
—

Detalle por Guardia
Detalle por Fecha
Acumulado del Rango

Feparts de Eventos

Infarmacién en Columnas [Tabla para
exportar a Excel]

Detalle por Equipo

Detalle por Seleccian

816 AM

Facha inkcio £ 20100901 Facha Fin : 2010.03.31

T
e

Trore Froo ranirewom

E

Trite beossons =

41072010
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Management & Maintenance Planning: Reliability,

Availability & Maintenance

— Test "Kolmogorow-Smirnosy™

Lirnp.h Curva de comportamiento de la Mantenibilidad en =l tiempo Mivel de significancia = 0,05
Limpia 100 01824
_p R (t} % |Val|:|r Holm. I |
o |Dist. Recom. | weibun |

S0

— Ewaluacion de la Mantenibilidad

o
Fecha . Probahkilidad de Restaurar =l activo enoun

02-01 -06 tismpo t
S0
03-01-08| — Detalles de | t hris) |_ s |
40
04-01-06 | mMwy | 65.49 |
07 -02-06 od =0 Fardmetros de la Distribucidn
odo
07 020 TIEMT =0 e 0212766
01 -03-06) TIEMIE 10
02-03-06 [t ul = 4 FO0oao
o5 os o6 TIEMI = e = = = B = = = = = = = o = 4 TELANT
0E-03-06 P oL | = A = Frecusncia
e FaLl T, Aseuds = media aritmetica
=1:03-08 o = Desviacidn Estandar
21 -03-06 1 = hedia aritmética del Lncti
o* = Desviacion Estandar del Locti)
— Lista de Opciones B = Parametro de Forma WYeibull
i i i iG i = Factar de E I Wikl
IDist. Evponencial vI S_elecclnne I? distribucidn que mejor se mn actor de Escala vwsibul
ajuste al conjunto de datos
La hipdtesis de esta distribucidn es: Ho rehazada
M= de Kolmogorow 0.3397 Frobable tiempo promedio para reparar
Aanalisis de la Mantenibilidad TPFSp hris) I 4.70

Frobakilidad de que =l equipo sea devusho s estado
e funcionamiento en un tiempo ta No habkiendo sido
reparado en un tiempo 1,

t1 hri{s) =2
t2 hr{s} ]
Ms (%6) 19.165470

Real Time Information — Currency of the New Decade © Copyright 2010, OSlsoft LLC. All rights reserved.



Pl System Support for Process Optimization

Real Time Information — Currency of the New Decade

Development of Virtual/Soft
Sensor as inputs to the
Milling Advanced Control
System, supported with Pl
System tools

© Copyright 2010, OSilsoft LLC. All rights reserved.
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Multivariable Statistical Analysis: SCAN

Bl Bl Edit View Inss

Statistical Variability Models (VFA)

[
Bl eie Edn Yiew Ins
D E B o > <> B o - @M @ mr

D e B g BlEE e - o e @ 2
[ ERN = O E RVl il G @S e ’ 10 Show

Stability of
Operation

Virtual Sensors of
% Solid and P80
Overflow Cyclones

Performance of control
loops

Evaluation Models for Tuning

e ‘ —- .= Control loops (D3)
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Virtual Sensors & Optimization of Milling Process

= OPC BRIDGE

.. P
= ]
® 0joo o

E]‘ i T p1 BRIDGE

PSI / P80

PI-ACE P80

Advanced Control System Logical Status
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Virtual Sensors & Optimization of Milling Process

o,
mmmmmm

% Solids

PSI Virtual Sensor Selection Logic Advanced Control System
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Virtual Sensors and Optimization of the
Milling Process

Evaluacion del Sistema Experto en los circuitos de molienda primaria

Periodo de evaluacion: 4/4/2009 al 31/12/2009
INDICADORE . .
_ __ Incremento mensual de tonelaje con el Sistema 2F TOTAL
% Disponibilidad S.E. . - 94 .4 94.7
% Utilizacion S.E Experto de Molinos - Ano 2009 716 73.4
Total TMS molidas (X 2.0 5500 (276 23926
Incremento TMS - S E 1.4 1102.7
% Mejora TM S molid 7.0 41 4.6
WI Operacional (KWhr, 6.0 - 2000 4571 14.7
Wl operacional (KVVhrit
o [ % Cu en el mineral 5.0 L 150.0
B\ % Recuperacion Cu 4.0
Total Lb. Cu fino {x 100 ’ 830 198522
Increm. Lb. Cu fino - S 3.0 - 100.0 522 9920
% lncrem. Lb. Cu fing 50 5.66 5.00
) - 50.0
10% ——— 1.0
0% 0.0 - 0.0
Apr May Jun Jul Aug Sep Oct Nov Dec
Estado == % Incremento | 2.5 4.9 5.0 4.7 3.7 5.8 3.7 5.7 7.6
—@—TMS x 1000 53.4 |104.8|115.5|112.3|103.6 | 151.6 | 101.9 | 152.9 | 206.6
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Benefits of the Milling Process Advanced
Control System

Production Benefits:

Economic Benefits:

Real Time Information — Currency of the New Decade

>
>
>

Increase in production: 4.6%
Decrease power consumption: 3.9%

Decrease of fresh water
consumption: 6.8%

Net profit: US$ 31.8 million (period:
2009/04/04 to 2009/12/31
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Requirements for Success

» Requires resources that will
efficiently and proactively manage
the Pl System and associated
applications.

» Assign as many human resources
to develop and enhance
specialized applications.

» Invest in development and training
of your staff.
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Benefits

A single database.

Unified view of information.

Increased availability of information.

Detailed insight into the process.

Easy integration with the rest of the systems.

Ability to analyze the process and identify new
control strategies.

Improve the Predictive Maintenance.
> ldentify best practices for operations.
> Real impact in decreasing operating costs.
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Final Conclusion

Real Time Information — Currency of the New Decade

Pl System provides a
natural and flexible
Infrastructure that
enables and supports
continuous Innovation
and improvement.
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