Superintendencia de Automatizs
Codelco Norte

CODELCO NORTE

OPERATIONAL MANAGME
SYSTEM FOR DIVISION
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CODELCO NORTE

THE CHUQUICAMATA MINING
DEPOSIT IS LOCATED ON THE
SECOND REGION IN CHILE, 230
KM. NORTH-EAST ANTOFAGASTA
CITY, AT 2.900 msnm OF MEDIUM
ALTITUDE

ITS MAIN PRODUCTION LINES ARE
BASED IN :

SULFUR LINE

e Copper Concentrate.

e Molibden Concentrate
o Copper Anode

o Copper Cathode

e Acid Sulfuriv
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1994 SITUATION
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Information System

Control System
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UNIDADES GEOLOGICAS
(MINERAL IN SITU)
RECURSO MINERO

TRONADURA
FUNCION (UG)

il o
ik
.

[u‘ l'\}""-!" _{

I E—
‘ :I-a.’.‘l.‘."“‘ —
RELEOU b )

PEuedadi —

CHANCADO
2RIO/3RIO

N

Sistema de Coordinacion Mina-Planta

MOLIENDA . P
PTA. AO FLOTACION A-O

MOLIENDA . p
PTA. A-1 FLOTACION A-1

MOLIENDA SAG

FLOTACION A-2

(PTA. A-2)



CODELCO NORTE

B Eil=  Edit
D [= n =5 E:L
~ O T

Molienda A-0

Molienda A-1

Maolienda A-2

Total Concentradoras

tinaral Proces.(ThH):
Agualhd3i T haHY:

Medios de Maolda.(Taw ThiH):
Energia Cons. (KMTEHIT hH:

Mineral Proces.(ThH):

Agu a2 ThaHY:

Medios de Molda.(TacThiH):
Energia Cons. (KW=HSTH:

tdineral Proces(ThiH):
AguahdZ2T haH:

Medios de Maolda.(TawThH):
Energia Cons. (K™ HST hiH):

Flotacion A-0

Flotacion A-1

Flotacion A-2

Consuma Colactor (GrThH):
Consumo Espumante (G W TH)
Consumao Cal (GrThH):
Alim. Prim.
W%Cu:1.0
WFe:d.1

WA= 0.03

Cola Prim.
WCu: 0.1

a Consuma Colector (GrThH):
] Consumo Espumante (G TH):

o Consuma Cal (T H):
Cola Prim.
%Cu: 0.1

Alim. Prim.

WCu0.g
WFe:1.05

WAs0.0

u]
u]

u]

Consuma Colector (GrThAH):
Consumo Espumante (T hH):
Consuma Cal (GeThH):

Alim. Frim.
W%Cu: 02
MWFe: 1.1

0.0z

Cola Prim.
WCu: 0.1

RN

DESDE:

HASTA:

INTERWALD:

COMCENTRADD FRIMARIO

WFe: O

WCu: 0

COLA GENMERAL

WFe: 0O

Whdo: O

Flotacion Primera Limpie=za

Flotacion Segunda Limpieza

Cola Barrido
WCu: 0

Concentrado
WCu: O
WFe: O

W ho:0

Conc. Flabal
WCu: 0O Wohs: O %WCa: 0 %Cu: 0O
WFe: 0 wWan: O

Whio: O %ins O

Caola Relimp.

Flanta de Molibdeno

Ezpezadores de Colas

Flanta Tratamiento de Escoria

Flanta de Filtro=

12916
S413.7

Alim. Planta (T)
MaHs (LT
Acido (KgfTa u]

Floculante (LE'TX

FlujolT)
u]

225534

MatH (KgiT: 0

Flanta Preco N2 Alimentacian

Alim. Prim. Caola 19 Limp

Energ (KWH/T)  AgualhdziT)

0.0

Medios de Molienda(Taw Ton): u]

Conc. Final

Cone. Filt (Ton): a
0.0 Cong. Enw., Pozo (Ton) O

Cone. Filtrado
WCu: 0 %5 0

Cala Final

Tratamiento Total (TS
AgualhldZdThH):

Medios de Molda.[Tac'ThH):
Energia Cons. (KUWSHSTAH):

Seleccionar Grafica:

|

Conc Colective (ThiS:

Interwvalo Grafico:

Tran=sferido (TS O
% Cu: u]

WCu: 0 WCu: O
WFe: 0

Whio: o

%Cu: 0O wFe:

Whs 0

“%hdo: 0O

Frod. Mo Sulf (T
Frod. Mo O (T

Bhdo: O
WFe: 0

“%ho: 0O

aoink ...

(£33 PIPC

i PI - ProcessBoolk - [Di. ..




OPERATIONAL MANAGMENT
SYSTEM FOR DIVISIONAL
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@ AGENDA
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- PROJECT OBJECTIVES

- PROJECT IMPLEMENTATION
- SYSTEM STRUCTURE

- ADVANCE OF THE PROJECT
- FUTURE ACTIVITIES



PROJECT OBJECTIVE

CODELCO NORTE

- To implement the Integral Balance of the Division, and of the
Productive Areas, with a tool of standard and compatible

programming with the rest of the divisional systems of
iInformation

* Uniformity and dependability of the Balance
Data

* Flexibility in the development and
implementation of each one of the balances

* Internal Development Facility of the
balances

* Allows audits on the generation processes of
the different balances




INTEGRAL
BALANCE




IMPLEMENTATION (Stages)

STAGES OF THE PROJECT :

I.- Integral Balance (Present Structure of Data),
Octubre-2002

I11.- Integral Balance (Automated Data),
Diciembre-2002

II1.- Balances of Productive Areas,
2003 >



SYSTEM STRUCTURE
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()] ADVANCE of the PROJECT (achived)

CODELCO NORTE

-Collection of Flow Diagrams

-Identification of involved variables per area
-Rising of variables

-Study and Development of the Integral Model
-Rising the Structure of SigmaFine DB
-Incorporation of tolerances

-Testing of models



[@D] ADVANCE OF THE PROJECT (achived)
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ADVANCE OF THE PROJECT
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-Incorporation of Inventories

-Load of Data (January-September)

-Calculation of the Integral Balance in daily base
for the year 2002

-Evaluation of results



ACTIAL ACTIVITIES

-Integral Balance Start up
-Training
-Automated transfer of data

-Development of Balances per Areas



VALIDATION MODEL

SOURCE DATA
(Chuqui Oficial)

BALANCE DATA
BASE

VERIFICATION

BALANCE
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RESULT VALIDATION
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Leyes Alimentacion

Ley Mina

——Ley Planta Antes de Balance

Y
\0\\ /// 5L ey Planta después de

balance (SigmaFine)

Ley Planta después de
Balance (Chuqui)

ENERO  MARZO JUNO  AGOSTO




So——
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Finos Cobre Alimentacion Concentradora

55000.00

—e— ANTES BALANCE

50000.00
—=— SIGMAFINE DESPUES
BALANCE

CHUQUI DESPUES
BALANCE

45000.00

40000.00

35000.00

ENERO MARZO JUNIO AGOSTO

Leyes Cobre Alimentacion Concentradora

—e— ANTES BALANCE

—=— SIGMAFINE DESPUES
BALANCE

CHUQUI DESPUES
BALANCE

ENERO MARZO JUNIO AGOSTO




So——
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Finos Molibdeno Alimentaciéon Concentradora

2900.00

—e— ANTES BALANCE

2400.00

—=m— SIGMAFINE DESPUES

CHUQUI DESPUES
BALANCE

1400.00

900.00

ENERO MARZO JUNIO AGOSTO

Leyes Molibdeno Alimentacion Concentradora

—e— ANTES BALANCE

—a— SIGMAFINE DESPUES
BALANCE

CHUQUI DESPUES
BALANCE

ENERO MARZO JUNIO AGOSTO




