N
Cobre las Cruces
(a story of increasing usage
across the company)

Pl System
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P

Cobre las Cruces: an infroduction to the company
. Copper mine in SW Spain, near Seville (Andalucia)
. 1,3 Mt ore/y treated in the plant to produce 72.000 t/y of copper cathodes

. Ore treatment plant stages:

Crushing-Grinding

Leaching in stirred reactors at 90°C
Solution purification in $X

Pure copper as cathodes in EW

ANENENEN
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P

Pl System at CLC. The highlights:
*  Plant start-up in June 2009. No Pl System installed
* Plant trends available in DCS. Trends plots not easy to track and slow
» Data tables from DCS not available. Not the proper tool for process analysis
*  Plant performance checked daily by noting down data manually from DCS trends. Plant balances done in

excel files by manual data infroduction

PLANTA DE MOLIENDA-CLASIFICACION DATE: 26 JUNE 09 OPERATION SUMMARY:
Operation hours: 2 h 05 min

26 june 09
SPIRAL BYPASSED
clasificador espiral [ sury [ solid |
alimentaciéon molino bolas 398 m3/h| 365 t/h ciclon
122 th i ] o e
T ey ] . -
| T — A 4 oF [ty s
|
Water 1 Water 2
71 m3/h Water 2
106 m3/h
T T
Arenas ur

Mill-spiral-cyclon
data input Humedad del mineral % 5,08

stream Uh solid Dp (%) [5G mineral: Jaa ] Cyelon
new feed Input data Dp (%)
spiral feed [} Clasificador espiral [Feed 54]

cyclone OF | 31 Spiral s6lidos pulpa oF 31
cyclone UF, 85 carga circulante 0% 0 ton UF 85,0)
mill sand 0 t/h 0 m3/h 0 m3/h
sand spiral | o fines 0 t/h 0m3/h 0 m3/h
fines spiral | [5) Spiral feed 365 t/h 83 m3/h 398 m3/h Cyclon calc Solids ul|
cell in green means data input (Water to mill 114 m3/h Circulating load 243 ton
water 1 71 ma/h UF 55 m3/h 98 ma/h
\water 2 106 m3/h oF 122t/ [28 m3/h 300 m3a/h
total circulating load back to mill [ solds | water | slurry | DATA SUMMARY:
(hourly base) | _243ton | 43m3 | 286ton | 98 m3 |
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T resmorommsos

Pl System at CLC. Used applications: Pl ProcessBook, Pl Datalink, Pl ActiveView, Pl ACE

Clients @ @
Pl ProcessBook, Pl DataLink, % %
e S QS
Pl ActiveView | |
Virtual Virtual
T —_— S Pl ACE
Pl Server ‘:“" w‘?”” Server
= e = |

jlf

Virtual
Pl Interface
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E
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P

Pl System at CLC. The highlights:
What did Pl System allow?:
> Develop tools for plant operation and performance monitoring: Pl ProcessBook, Pl ActiveView and Pl Datalink
> Plant metallurgical complete balances: global and specific areas, based on Pl Datalink
OEE calculation and failure trees analysis: Pl Datalink
Plant water balance: Pl Datalink and Pl ActiveView

>
>
> Information reports: internal and external. Based on Pl ActiveView and asp
» KPIl and indicators tables for all the staff range: Pl ActiveView

>

And last, but not least, allows information centralization

OSlsoft. USERS CONFERENCE 2013 © Copyright 2013 OSlsoft, LLC.
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Added Value: operation supporting data. Problems managenent

+  Support during the start-up. Data analysis leading to focus on actual problems

+ Balance sheets to analyze critical plant areas: eg water balance management:
v 1 m3 of water to plant over design means loosing 160.000 €
v Water balance analysis leads to corrective actions to optimize production

v Water balance modelization for deeper analysis in Process Control

OSlsoft. USERS CONFERENCE 2013 © Copyright 2013 OSlsoft, LLC. 8]



Added Value: operation followed on hourly base oriented to production goals

+  Process performance tracking on real time: Copper recovery calculation on hourly base
« At standard throughput, 220 tpd Cu are fed to process, of which 200 are recovered

+  Any process disturbance causing two points in recovery drop means 4 tpd Cu losses

«  This means loosing 32,000 USD

*  Plant supervisor has the tools to undertake corrective actions on time

* Not only applied to standard operation. The impact on recovery caused by any plant modification is followed

through this files
PARAMETROS EN REACTORES
MOLIENDA Refino Promedio RECUPERACIONES
t/hcinta8 | ttotales cintag |  t/hfrescas % Cu rebose Cu metal a espesador m3/h |op (e tsélidosh tCumetal/h | kg02 | kg02/kgCu Fe/Cu Fe*'/Cu i Ferroso | Fe3+/fe2+ - % Cu en —_— tCu metal/h
HORA SR L) totales ciclones tph t absolutas t/h GLOBAL (ton/ton) (t/) torta lixiviadas
28/07/2013 16:00 148 141 148 5,89 8,7 8,3 96 2173 150 8,8 7924 0,90 1AL 1,16 332 | 145 2,13 45
28/07/2013 17:00 151 151 151 5,97 9,0 9,0 96 2173 150 9,0 7943 0,88 1,66 1,13 329 | 145 | 2,13 45,4
28/07/2013 18:00 151 151 151 6,32 9,6 9,6 92 2226 150 9,5 7951 0,84 1,60 1,08 334 | 145 2,12 45,4
28/07/2013 19:00 152 152 152 6,33 9,6 9,6 96 2167 150 9,5 7987 0,84 1,66 1,13 347 | 14,6 2,12 45,4
28/07/2013 20:00 151 151 151 6,25 9,5 9,5 96 2176 150 9,4 7991 0,85 1557 1,07 325 | 14,6 2,11 45,4
28/07/2013 21:00 151 151 151 6,20 9,4 9,4 98 2155 150 9,3 8044 0,86 1,59 1,08 325 | 14,6 2,10 45,4 0,45 93,5% 8,71
28/07/2013 22:00 152 152 152 6,13 9,3 9,3 98 2145 150 9,2 8081 0,88 1,62 1,10 328 | 14,7 2,09 45,4
28/07/2013 23:00 152; 352 151; 5,97 9,0 9,0 96 2171 150 8,9 8093 0,90 1,65 2FEE 325 | 14,7 2,08 45,4 0,51 92,3% 8,26
29/07/2013 0:00 151 151 151 5,93 9,0 9,0 99 2133 150 8,9 8104 0,91 1,63 1,10 320 | 14,8 2,08 45,4
29/07/2013 1:00 151 151 151 5,91 9,0 9,0 2149 150 8,9 0,91 1,63 1,10 14,8 2,06

OSlsoft. USERS CONFERENCE 2013
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Added Value: plant OEE and production losses Pareto analysis. Tracking production plans

{ TONNES MILLED ‘

!

~ PI SYSTEM

(—( FAILURE TREE REPORT ‘

l

CUMULATIVE
PARETO CHARTS

|

\

100%

OEE
INFORMATION l ’ l
| AVAILABILTY | | UTILIZATION
I OEE Semanal —Mensual mes DIOrio == OEE instantaneo.

oS

9.9 87,3%

86.3% 86.7% 8

22 Semana23 Semana 24 Semana 25 Semana 26

cause: maintenance

CORRECTIVE
ACTIONS

l

l cause: operation

99.7% 99.4% 98,6%
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P

Added Value: OEE and production losses is specific areas: cathodes harvesting

*  Was production fitted as to planned? If not, why?....Maintenance or operational problems? What specific problems?

*  What actions to be undertaken? What was the impact in month production plan? What to be done to catch-up?

OSlsoft.

USERS CONFERENCE 2013

Diaactial |  30/07/2013 Actwalizartoja
12 Causa 22 Causa Observaciones or
30/07/2013600 | Operacién\Tren de despegado\Caida de catodos Operacién\Flejadora\Cambio de fleje VACIADO DE LLENADO DE LOS TANQUES DE LAVADO
30/07/20137:00 |Operacion\Tren de despegado\Caida de catodos No Procede No Procede
30/07/2013 800 6n Cumplida Produccion Cumplida Produccion Cumplida
30/07/20139:00  |Ajenos\Suministro de agua No Procede PRAPARCION DE HIDROLAVADORA PARA LAVDO DE CATODOS
30/07/2013 10:00 T muy finas o lejadora\Cambio de fleje No Procede
30/07/201311:00 | Mantenimiento\Flejadora\Rotura No Procede No Procede 1034442
30/07/2013 12:00 |Operacién\Tren de despegado\Caida de citodos Operacion\Flejadora\Cambio de fleje No Procede
30/07/201313:00 |Time Lose Time Lose Time Lose
30/07/201314:00 |Time Lose Time Lose Time Lose
30/07/2013 15:00 | Time Lose Time Lose Time Lose
30/07/2013 16:00 | Time Lose Time Lose Time Lose
30/07/2013 17:00 |Time Lose | Time Lose | Time Lose
30/07/2013 18:00 | Time Lose Time Lose Time Lose
30/07/2013 19:00 | Mantenimiento\Flejadora\Rotura No Procede No Procede 1034442
30/07/201320:00 | Mantenimiento\Flejadora\Rotura No Procede No Procede 1034442
30/07/201321:00 |Mantenimiento\Flejadora\Rotura No Procede No Procede 1034442
30/07/2013 22:00 | Mantenimiento\Bascula\Funcionamiento irregular | No Procede No Procede 1034517
30/07/2013 23:00 |Operacio en corryNo Procede No Procede
31/07/2013000 | Produccion Cumplida Produccion Cumplida Produccion Cumplida
31/07/2013 100 |Produccién Cumplida Produccién Cumplida Produccién Cumplida
31/07/2013 200 |Produccién Cumplida Produccion Cumplida Produccion Cumplida
31/07/2013300 |Produccion Cumplida Produccion Cumplida Produccion Cumplida
31/07/2013 4 iento\Tr g No Procede No Procede 1034520
31/07/2013 500 \Tren de despegado\Fugas No Procede No Procede
31/07/2013 6:00
[Toneladas diaras cosechadas 195,777 t/d
[Tiempo de funcionamiento 24,0
[Tiempo de periodosin cosecha 0,0 79,7%
[Tiempo disponible para cosecha 19,1 Utilizacion 62,4%
[Tiempo utiizado. 11,9 OEE 49,7%
[Ritmo en base dia 82t/h
[Ritmo en base disponibiidad 10,2 t/h Horas perdidas 69
[Ritmo en base utilizacion 16,4 t/h Horas perdidas de mantenimiento 4,9
R 15,7 t/h Horas perdidas de operacion 72
Horas sin 6 52

R E

Vil ProceE ook e e

Sechio Edkin Ve Faventss HemamientssApuds

OEE ELECTROWINING

Imprimir

10:00 - 11:00 8452 Operacién\Tren de despegado!Placas muy finas
Mantenimiento\Flejadora\Rotura

OperacioniTren de despegado!Caida de catodos

Mantenimiento\FlejadoralRotura
Mantenimiento\Flejadora\Rotura
Mantenimiento\Flejadora!Rotura
Mantenimiento\Bascula\Funcionamiento irregular

en corrugadora
Produceién Cumplida
Produccién Cumplida
Produccién Cumplida
Produccién Cumplida
\Tren de g
Tren de

2% Causa
[ Ters Lone
Hora Acumulado  Casua Primera =
Observaciones
600 - 7.00 5482 Operacién\Tren de despegadoiCaida de catodos [ i Lose Thowal  F Hietorko
7:00 - 8:00 11075 Operacion\Tren de despegado'Caida de catodos
800 - 9:00 16443 Produccion Cumplida
900-1000 11030 Ajenos\Suministro de agua
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Added Value: Huge amount of data. Analysis tools development. PI ACE as support for calculation

*  Process performance optimization through data analysis

« Analysis tool to improve process efficiency
* A much better profitability of the huge amount of data available
*  Backs up the production goals achievements by continuous improvement and innovation

OSlsoft. USERS CONFERENCE 2013
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Added Value: Information reporting

= 3

—

p-Bex|@msins

| S —
ameritas  Aywda

Archivo Edicion Ver _Favartos

T

] nowmorosmeuseues

MOLIENDA

PARAMETROS

SR

3812 0m/a
P—
27131 kw

930um

MODO

i) [
20072013 <]

3
& 24,00 oras I 7. 31/07/2013 6:00:00
s
-

OSlsoft. USERS CONFERENCE 2013

s

Mineral

25 07-2013
do: 4216 Ton

Mo ido: 4079 Ton
slu 53.7%

Recuperacién

Hierro en refino primario
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< resmorommos

What is ongoing?

» Pushing forward Pl ACE role
» Synergy of Pl Datalink and Six Sigma data analysis methodology

* Full automation of reports in Pl ActiveView

What nexi?

« Think over Pl AF and Pl Event Frames

OSlsoft. USERS CONFERENCE 2013 © Copyright 2013 OSlsoft, LLC. 14]



Conclusion

Pl System at Cobre las Cruces:
a story of widened scopes

ﬁ

Business Challenge Solution Results and Benefits
*  Improve production * Pl ProcessBook «  Better control of copper
management «  P| DataLink losses caused by poor
- Data processing to take . o performance of process or
* PIACE « Information management

*  Reference in reporting

more reliable and sound

4

15
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Joagquin Gotor

Joaquin.gotor@cobrelascruces.com

Process Control Chief
Cobre las Cruces

‘
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Please don’t forget to......

Complete the Online Survey Share what you saw with
for this session friends on Twitter, Facebook
or Linkedin!

#UC2013

Eventmobi.com/emeaucl3

OSlsoft. USERS CONFERENCE 2013


eventmobi.com/emeauc13

)
-
-
=
=
(]
X
%)
(@]
™
—
o
N
-
<
(=2}
=
>
Q.
o
(8}
®)

Brought to you by

IT\“‘

| Pk 00 " :
> X ot OB WA, g A58, O
Ml Mol ] B SR8 M B g ® ok
AR @mm_b_.m ﬁmhmﬂﬂ.@ Cao oy dlll

il \admw (7] -] &A"E.umﬂﬁ o
e P I 3
1l moaww@m Mu EEMA.. ¥39 QN
O, 50 > R sz L4
€ _ 05 © =g
gi!degg O.—M—@W@MA E‘n E.-‘ma“%n.@gzo. 2 M
u = ] ﬁMO@ Inu\l\.m.).m_- -wu“.m” . o = -\_,- —
e 433 B3yl %@%wdb__ &% & S
il £ fid
WY Bee 5@ ala [y
iy »oa o e : v £ NN >
R DA C).%s il um..n.m\ L
Tha @ lim 16 mgn ‘o a o
M S o= Mk aroX@a Ui W
So gt m&r@éﬂm N K O 0¥ gt im &35 T
i m_um“uu@._gz% %@Akh%w-v,.—mm_u@a-ﬁnl.m@ < >
& ok *a &n &
I.M e m.mm &= & Wﬂ@ O
- N
Tl e %o LE® %
dll - go -ﬂ.;______ aa° %ﬁ. ﬂ
€ panme'dll, ¢ & o .
-k .Muu@vh « U
2
0
(o]



