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• Grupo Peñoles Corporate Structure

– Exploration,Infrastructure, Mining, 

Metals – Chemicals.

• Products

– Magnesium oxide, sodium sulfate.

• Markets Served

– Asia, America, Europe.
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Mining Operations

1 La Herradura

3 Naica

2 Bismark

4 La Ciénega

5 Sabinas

6 Fresnillo

7 Tizapa

8 Fco. I. Madero

Metal-Chemical Operations

1 Magnelec

3 Met-Mex

2 Fertirey

Infrastructure

Coahuila-Durango Railway Line

Peñoles Thermoelectric

Water Utility

Termimar Marine Terminal

About Magnelec:

Geographic Locations
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Sodium Sulfate

620,000 ton/yr

Magnesium Oxide

90,000 ton/yr

Boiler & Utilities
Steam: 805,920 ton/yr

Electricity: 142,768 MW/yr

About Magnelec:

Production
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Obtain strategic information 

for decision making

Increase productivity in all 

organizational areas

About Magnelec:

Business Challenge
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Start

2001 2002 2003 2004 2005 2006 2007 2008 2009

ABB OPC PI
Control System migration 

(to DeltaV DCS)

2010

PI ACE

ERP PS ION Server

Initial Analysis 

of Process

PI Webparts

PI Notifications

HA

3 DCS ABB (ABB-PI)               

Sulfate, Boiler, Verticals

DeltaV (PI to PI)    

Magnesium                           

RDBMS

Laboratory

PI OPC Interface

21 Control Stations

3 Engineering Stations

1 Application Server

Implementation of PI Servers in Mining Division

About Magnelec:

Timeline of PI
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Recursos

Humanos

Contraloría

Producción

Calidad

Firewall

Sodium 

Sulfate

Boiler & Utilities

DCS 

DeltaV

Application 

Server

PI Server 

CollectiveInstruments

Magnesium

Oxide

PItoPI

Industrias

4 Control Stations

>200 users
>40 users

21 Control Stations

250 Km

About Magnelec:

System Architecture
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PI ACE

Interfaces

DCS

DeltaV

(Industrias)

DCS

DeltaV

(Local)

RDBMS

Sybase

RDBMS

Oracle

OPC Interface PItoPI 

Interface

RDBMS 

Interfaces

AF

PI Notifications

PI WebParts

OPC Interface

ION

Server

About Magnelec:

Site Configuration

PI Server

Collective
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Capturing and storing data 

and events 

Assigning 

contexts 

Analyzing 

Distributing

Viewing

Acting

60%

20%

10%

20%

10%

20%

95%

100%

80%

100%

100%

70%

Some years ago… Today

V
A
L
U
E

Acting

Assigning 

contexts

Analyzing

Distributing

Viewing

Capturing and storing data 

and events 

Value Creation with PI:

Then & Now
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Arguments for the strategic planning

Value Creation with PI:

A Systemic Approach

Rapid response to operation problems Adjustments in operational 

process

Budget, projectionsProjects and work systems 

Monitoring and visualizationAnalysis and decision-making

~3% of TOC 

Continuous improvement
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Work Systems

6 Sigma Projects

Information Systems
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PI and Six Sigma:

Pillar of Real Time Data

PI is an essential pillar of the 6 Sigma approach. Components 

of the PI System are leveraged in each phase of this 

methodology.
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Define Measure Analyze Improve Control

FI-43-3FR01/FLUJO_MASICO.CV

1.4539

ton/hr

FLUJO MASICO DE ALIMENTACION AL SECADOR

09/01/2010 08:26:09 p.m.07/01/2010 12:07:13 a.m. 2.85 días

Alimentación a Secador

0

0.5

1

1.5

2

2.5

3

PI tools are used to 

identify critical process 

parameters and quantify 

their overall importance

PI and Six Sigma:

Consistency in a Specialty Plant
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PI information is the database for our 6 Sigma projects. 

Define Measure Analyze Improve Control

PI and Six Sigma:

Readily Available Data
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PI Data is more reliable and detailed than manually captured data.

This information, accessed via DataLink, is analyzed in specialized 

statistical tools.

5048464442403836

3,0

2,5

2,0

1,5

%SOL

FL
U

JO

S 0,216213

R-cuad. 59,1%

R-cuad.(ajustado) 58,5%

Gráfica de línea ajustada
FLUJO =  - 1,336 + 0,07206 %SOL

PI and Six Sigma:

Meaningful Data Analysis
Define Measure Analyze Improve Control
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Define Measure Analyze Improve Control

PI and Six Sigma:

Justified & Measured Improvements

PI allows us to monitor 

the succes of the 

previous 6 Sigma 

phases and see their 

benefits graphically.
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% Cloro 1B : [Individuals]

Chart Tag: AL-111221-044
Filtro 1B seco % Cl

Value: 0.15694
Eng. Units: %
USL/LSL: 0.18 / 0
STDEV: 0.02056
Cpk: 0.46605

0.15439

0.18

0.10293

0.05146

0
20/03/2010 03:00:00 p.m. 30/03/2010 03:00:00 p.m.

0

0.04

0.08

0.12

0.16

0.2

0.24

0.28

0.180

40

0

Mean

With PI SQC, we 

verify and track our 

processes, ensuring 

lasting success of our 

improvement projects

Define Measure Analyze Improve Control

PI and Six Sigma:

Lasting Achievements
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PI as an Everyday Tool:

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
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PI ACE

Interfaces

DCS

DeltaV

(Local)

ERP

People 

Soft

OPC Interface

OPC Interface

ION

Server

Performing totals & analysis in PI

Reduced error in energy consumption 

estimates from 30% to 4%

PI as an Everyday Tool:

Energy Consumption Totalizers

PI Server 

Collective
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EVAPORATING

RECIRCULATING

STEAM

CONDENSER
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COLD LIQUOR

STEAM 

HOT LIQUOR 

INTERNAL 

SPEED 

Calculations involving process 

values & constants

PI as an Everyday Tool:

Maintenance Planning
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Tangible Benefits:

• Equipment uptime extended

• Operational certainty increased

• Total equipment wash cycle time 
decreased

PI as an Everyday Tool:

Maintenance Planning
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• Equipment failure

• Equipment adjustments

• Equipment starts

Shutdown

• Empty equipment

• Mechanical issues

Velocity

• Cause

• Effect

Defects

Complex

Criteria

Data

PI ACE

KPIs

PI as an Everyday Tool:

Efficiency Monitoring
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PI as an Everyday Tool:

Efficiency Monitoring
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A Cycle of Enterprise Information Integration

Production 

Maintenance

Cost Planning

Reinvestment 

Sales

Summary: Benefits of PI at Magnelec

Catalyst:

Real Time 

Information
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