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Agenda

» About Magnelec — Grupo Penoles
* Pl System at Magnelec
a Initial Challenge
a Timeline of Pl at Magnelec
» Using PI Server Information
a Value Creation
a Pl in Work Systems & 6 Sigma Projects
a Pl as an Everyday Tool
- Energy Consumption Totalizers
- Maintenance Planning
- Efficiency Monitoring
» Benefits of Pl at Magnelec
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ﬂ MAGNeLEC S.A. DE C.V.

PENOLES

* Grupo Penoles Corporate Structure
— Exploration,Infrastructure, Mining,
Metals — Chemicals ®
* Products
— Magnesium oxide, sodium sulfate.
« Markets Served
— Asia, America, Europe.
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About Magnelec:
Geographic Locations

Mining Operations

La Herradura
Bismark
Naica

La Ciénega
Sabinas
Fresnillo
Tizapa

Fco. |I. Madero

(ool LN [o> ] (621 WSS (RN [\ O 0 o)

Infrastructure Metal-Chemical Operations
— Coahuila-Durango Railway Line
Water Utility L M_aq.neﬁ
@® Pefioles Thermoelectric - e
<l Met-Mex
A Termimar Marine Terminal
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About Magnelec:
Production

Real Time Information — Currency of the New Decade

§  Sodium Sulfate
I 620,000 ton/yr

Magnesium Oxide

90,000 ton/yr

Boiler & Utilities
Steam: 805,920 ton/yr

T e Electricity: 142,768 MW/yr

© Copyright 2010, OSlsoft LLC. All rights reserved.
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About Magnelec:
Business Challenge

Obtain strategic information
for decision making

Increase productivity in all
WW organizational areas
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About Magnelec:
Timeline of Pl

D

ontrol System migration
(to DeltaV DCS)

RDBMS Pl OPC Interface

21 Control Stations
3 Engineering Stations
1 Application Server

3 DCS ABB (ABB-PI)

Sulfate, Boiler, Verticals
DeltaV (Pl to PI)

Magnesiur implementation of PI Servers in Mining Division

Pl Webparts

Laboratory

Pl Notifications
HA
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About Magnelec:
System Architecture

>200 users Yo, >40 users
Qg}% \4
N (0)
X 0y
Instruments ufg '2\%
4’103”0
& <<°0
Magnesium \
Oxide /
250 Km
PltoPI
: Industri
21 Control Stations DeltaV o ”as.
o Sodium 4 Control Stations
Application Sulfate
Server
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About Magnelec:
Site Configuration

P &
RDBMS : 4 RDBMS
Sybase Oracle
-~ RDBMS el
Teel Interfaces -7
oes e -~ "p| ACE @&  DCS
DeltaV Interfaces Delta\_/
UV ) Dot (Industrias)
(Local) ‘\QPC Interface PltoPlI
\ Interface

~
~

_OPC Interface RN

o~
—
—
-
-
—
-~
-
-
-
-
-
-
-~ -

AFy
Pl Notification

Pl WebParts

ION
Server

@ OSl:o'

Pl Server
Collective
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Value Creation with PI:

Then & Now

Acting 70%

Viewing  10%

Viewing

Distributing  20%

Distributing

Analyzing Analyzing

Assigning
contexts

Capturing and storing data
and events

Assigning
contexts

Capturing and storing data
and events

Some years ago... Today
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Value Creation with PI:

A Systemic Approach

Rapid response to operation problems Adjustments in operational
process

Continuous improvement

~3% of TOC

Projects and work systems Budget, projections
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Pl and Six Sigma:
Pillar of Real Time Data

6 Sigma Projects

Process
Knowledge

Teamwork
ERP- PeopleSoft
ERP-MAXIMO

>
o
o
o
o
o
<
)
5}
=

Work Systems Information Systems

Pl is an essential pillar of the 6 Sigma approach. Components
of the Pl System are leveraged in each phase of this
methodology.
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Pl and Six Sigma:

Consistency Iin a Specialty Plant

Define Measure Analyze

Improve Control

¢

Pl tools are used to
identify critical process
parameters and quantify
their overall importance

Real Time Information — Currency of the New Decade
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Pl and Six Sigma:
Readily Available

Data

Define

Measure

Analyze

Improve

Control

N\

HQ2001 /
Etapa del Proceso Métrico Unidades [())efimc!on Punto de quu[?o.fle Base de Datos
perativa muestreo medicion
5 = 5 5 5 - 5
Awance de
tangue de
Dilucidn Densidad gr/lt linea dilucisn. Coriolis Sch /Pl
Tangue de | Transisord
Dilucién Nivel metros linea dilucién nivel radar SChD/PI
Awance de
tangue de
Dilucidn Flujo de avance a cribas It/min linea dilucidn. Coriolis SCD/PI
Awance de
asentador
Sedimentacidn Densidad grflt linea Lamella Coriolis SCD/PI
Almacenamiento de Materia Tangue de | Transisor de\
Prima Nivel metros linea Balance 1 nivel radar. SCD/PI
Tangue de | Transisor de
Almacenamiento 2 Nivel metros linea balance 2 nivel radar. SCD/PI

Pl information is the database for

Real Time Information — Currency of the New Decade

our 6 Sigma projects.

© Copyright 2010, OSlsoft LLC. All rights reserved.
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- Pland Six Sigma:
' Meaningful Data Analysis

Define

Measure

Analyze

Improve Control

4 B c ] F B H J K L [ [

[ Fecha 1210872000 I |_irpiar
22 14082009 15082008 ] Actuslizar

= Air Heater Alr Fuel DHR DME

|24 | Process Heater | Capacity| Temp Skin Class. | Rotor | Blower | Fan | Airflow

(25| Tumo Inlet Air Ouilet, *C| m3h | Outlet, °C| Temp.°C | Amps | Amps | Amps | He cFm

|26 | Optimal Mainiain Dperate at Advise
2T Ci itis >0 Star time #1565~ FLA = 60 | FLA=-327 | FLA=381 |60 Hz Min| >26,500
58 1 14-Ago-09 07:30:00 1053626 _164.79512 2155172 101.2343 3335899 51 _19354.44
59 1 1 4-ego-00 07:45:00 1009672 161 36249 21 40431_100.3402] 336.9365 EIECRER]
60 1 14-Ago-09 05:00:00 01,0305 15816637 212569 98.85505) 342324 51 20257.93
&1 1 1 4-ego-00 051500 1015283 1474504 2201961 _109.5957| 3352004 5119668147
B2 1 14-Ago-08 08 30:00 124 BOM2 157 OB776 2261539 1134477 346 8853 42 2042015
&3 1 1 4-Aego-00 05:45:00 1232635 160 59971 2217169 110.5704] 337 3357 52 1985737
B4 1 14-Ago-08 09:00:00 11581043 165 57524 2204031 112.3485 3501756 5221086 2019979
&5 1 1 4-Ago-09 051500 1195343 157 25142 2341693 113.5304 3564454 5334713 2035493
BE 1 14-Ago-08 09:30:00 125 6544 157 18747 222682 11472686 356 083 5551806 2010099
&7 1 14-Ago-09 03.45.00 1253323 16268562 21.07555 1016333 3605403 535 2073587
&8 1 1 4-Ago-0910.00:00 122,325 161 00483 22 06558 112.3352] 3539455 536 20421.28
&9 1 14-Ago-0910:1 500 1246633154 97769 2203239 115.2] 3535167 535 20460.01
70 1 1 4-igo-0910.50:00 1287715 154 31051 2299070 118.3852] 356,47 536 9057067
Fal 1 14-Ago-0910:45:00 1394576157 B68a2 2157779 119.2627 | 3555008 53561098 2036228
72 1 1 4-Aigo-0911.00:00 57 6805164 56479 2210520 114.9007 357 525 5370042 2035825
73 1 14-Ago-0911:1500 1534434 1619169 2163541 115.2975 3498763 53.5 19938.79
74 1 14-A0-0911:30:00 1628605 161 63037 2125081 113.9420 3512336 54 0365 2026212
75 1 14-Ago-0911:45.00 159.635 16360631 2154424 1119658 36525311 | 5496602 2055454
75 1 1 4-Aego-09 1 2.00:00 1644576159 31839 21.5805% 114.5571| 3607445 55 20630.67
Fid 1 14-Ago-0912.15.00 164491 159.9096 2164039 116.1858] 3610463 55 2086247
78 1 1 4-Aego-0912:30:00 1610031157 89337 2171515 116.7503 3503192 55 20460.25
79 1 14-Ago-09 1224500 164 5746 160 08173 2144785 1124385 363774 5504775 M077 8
&0 1 1 -ego-00 1 3:00:00 164,644 16035799 2111923 114665 3663727 551 2063743
&1 1 14-Ago-09 151500 B3 0715 158 65451 2131816 118.0819 364 5315 551 20467 58
&2 1 1 4-Ago-0913:30:00 1651445 153 95007 2139613 111.2386 3717366 551 208398
&3 1 14-Ago-09 13,4500 1635606 15712018 2103056 _114.9275 3545270 5514275 20837 84
&4 1 1 4-Aggo-0914:00:00 161,689 15660025 2673971234861 | 3527493 552 199417
&5 1 1 4-Ago-09 141500 1657355158 05507 21 49651 115.5356 3607517 552 Q057351
85 1 14-Ago-0912:30:00 167 6286158 57358 213756118378 3650753 552 20719.92
il 1 1 4-Ago-00 14,4500 169,317 16022754 2115645115325 3669525 552 21045.08

A.WO

Grafica de linea ajustada
FLUJO = - 1,336 +0,07206 %SOL

3,0

2,5

2,0

® S 0,216213
® R-cuad. 59,1%
R-cuad.(ajustado) 58,5%

%SOL

Pl Data is more reliable and detailed than manually captured data.
This information, accessed via DatalLink, is analyzed in specialized
statistical tools.
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Pl and Six Sigma:
Justified & Measured Improvements

Define Measure Analyze Improve Control

010 e

Pl allows us to monitor
the succes of the
previous 6 Sigma
phases and see their

i . PREDICCION DE LA ACTIVIDAD POR RED NEURAL HH#2 FILIROS DF MalOfi2 ¥ REACTORES DE YESO INTEGH
b f t h I I ACTIVIDAD RED NEURAL HH-#2J19.7 2segundos

ACTIVIDAD LABORATORIO] 19.00 segundog

N YNETE
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Pl and Six Sigma:
Lasting Achievements

Define Measure Analyze Improve Control

¢

% Cloro 1B : [Individuals]

With PI SQC, we “S

verify and track our

processes, ensuring

lasting success of our |

Improvement projects = ereo
016 == . A / \ — . / \ ( L AN 0.15439
T WWNVVWW W

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



_hQn.‘n‘\(‘\ﬁ(\\«(.

FI» 1| Plas an Everyday Tool:

13— Energy Consumption Totalizers

 Cost of energy accounts is 45% of TOC
* Prior to PI, energy consumption recorded at end-of-day

» Greater resolution allows more accurate estimates

Real Time Information — Currency of the New Decade © Copyright 2010, OSisoft LLC. Al rghts reserved.



Pl Server

Collective

DCS i
DeltaV /’

/OPC Interface | ACE
Interfaces

Performing totals & analysis in Pl
Reduced error in energy consumption
estimates from 30% to 4%

Server
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STEAM , | |

HIONVHOX3
1v3H

CONDENSER
4—
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EVAPORATING

HOT LIQUOR
INTERNAL

SPEED I

STEAM —»

-

COLD LIQUOR

RECIRCULATING

Maintenance Planning

Calculations involving process
values & constants

w5 Velocidades? - Microsoft Visual Basic [diseno] - [Sulfato (Cadigo]]

CEX

1 prchivo Edicién Wer Provecko Formato Depuracidn Ejecutar Consulta Diagrama  Herramientas
Complementos  Yentana Ayuda .= ﬂ
i, H
B-h- = = B ¢4 < » HEEYEREHD
||[General} j |Ac‘tl.mIPerformanceEquations j Brozeckofaielciday,
=]
GPM3D = 143.75 * AMP3D / DEN3D z‘ B =
-5 velocidadesz ('
+- [ Médulas
'CALCTLOS PLANTA < =25 Modulos de d
B2 sulfato (=
LMP1C = II 1z 7LA1 AI1 PV CV
DEN1C = DIC_12 7LA1_PID1 PV CVW
AMPZC = II 1z SLA1 AI1 PV CV
DENzC = DIC 12 SLA1 PID1 PV CV
AMP3C = II 12 9LA1 AI1 PV CV
DEN3C = DIC 1z 9LA1 PID1 PV CV
Vic = 0.0645154 * AMP1C / DEN1C
GPMI1C = 143.75 * AMP1C / DENI1C
- 1
V< = 0.0645154 * AMP2C / DEN:zC
GPMZC = 143.75 * AMPZC / DEN:ZC
M=gBox ("VELOCIDAD 2C"™) & VZC -
=4 v < >
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Pl as an Everyday Tool:
Maintenance Planning

EVAPORACION "C" DE SULFATO DE SoDlo. [

Tangible Benefits: S ——
« Equipment uptime extended
« Operational certainty increased

« Total equipment wash cycle time
decreased

Real Time Information — Currency of the New Decade
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Pl as an Everyday Tool:
Efficiency Monitoring

= Shutdown —_—
Al P1 ProcessBook - [ETE_CRISTI. pdi*]

/\ PHEle Edt View Insert Tools Draw Arange Window Help
L EqUipment fa”ure PI Ac a’m} \Du_(;rlgol-\l\@mm&%
e Equipment adjustments
;fe

e Equipment starts

Complex
EEIE ) criteria

e Empty equipment
e Mechanical issues

.

e Cause
e Effect

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



- -« M Olf1ﬁ01€0\0\sx ‘

Pl as an Everyday Tool:
Efficiency Monitoring

i PI ProcessBook - [ETE_CRISTI. pdi*]

@ File Edit Wiew Insert Tools Draw Arrange window Help
O H &2 (3 224 & = I EPTI LY
20 6 RPN DO E O 0l E % 6 S

21/04/2010  15:24:44

Planta Sulfato de Sodio

ambiente

ETE Cristalizacién I:

Disponibilidad: Rendimiento:

Actual: Avg. hora: Actual: Avg. hora: Actual: Avg. hora:

Amperaje Agitador C1: Nivel del cirstalizador C1:

Amperaje Agitador C2:
Amperaje Agitador C3:

Amperaje Agitador C5:

Ready

Nivel del cirstalizador C2:
Nivel del cirstalizador C3:
Nivel del cirstalizador C5:

Flujo alimentacion C1:

Temp. avance C1:
Temp. avance C2:
Temp. avance C3:
Temp. avance C5:

Flujo vapor eyectores C1:
Flujo vapor eyectores C2:
Flujo vapor eyectores C3:

Server Time

Ho =]
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Summary: Benefits of Pl at Magnelec

A Cycle of Enterprise Information Integration

Catalyst:
Real Time
Information

e e—

Production
Maintenance
Cost Planning

Reinvestment

&
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