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About us.
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In 1997, Vale was largely a Brazilian exporter with 10,865 employees, and an 

aggressive strategy to grow its business. 

 Brazil

 United States

 China
 Japan

 Belgium
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Today, Vale is active in over 35 countries around the world with over 85,000 

employees.

It is the leader in iron ore production and one of the top three nickel producers. 

 Brazil

 Austria

Australia 

 Canada

 United States

 Barbados

 Argentina 

 Paraguay

Chile 

Peru 

United Kingdom

Guinea 
Liberia 

Gabon 
 Congo

Angola 
 Zambia

 Mozambique
 Malawi

 South Africa

 Oman

Dubai

 India

 Mongolia

Kazakhstan
 China

 South Korea
 Japan

Singapore
 Philippines

Indonesia 

 Malaysia

 New Caledonia

 Taiwan
 Thailand

 Switzerland
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LogisticsIron ore

CopperCoal Steel

Nickel Fertilizers

Energy

Diversifying our business portfolio
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Source: Wood Mackenzie, company reports

Vale is one of the world’s leading nickel producers

Share of World Finished

Nickel Production - 2014
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Vale’s Base Metals Business consists of nickel, copper, cobalt, aluminum, precious metals 

and PGMs. Vale (through the former Inco), has been operating in Sudbury for more than a 

century.

Vale Base Metals

• Headquartered in Toronto

• North Atlantic Operating Regions:

– Manitoba (Thompson)

– Ontario/UK (Sudbury, Port Colborne, Clydach & 

Acton) 

– Newfoundland/Labrador (Voisey’s Bay & Long 

Harbour)
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Vale’s Global Base Metals Locations (18 Operating sites) 

North Atlantic
Users 2650

Reports: 3000

PI Interfaces: 140

PI Tags: 260,000

Indonesia
Users: 200

Reports: 1500

PI Interfaces: 1

PI Tags: 10,000

New Caledonia Users: 300

Reports: 200

PI Interfaces: 3

PI Tags: 30,000

OSIsoft

Installations
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• More than 300K PI Tags configured at our locations

• Interconnectivity with most plant systems (SCADA ,DCS, PLC’s) 

o 140 + Interfaces (like OPC, Foxboro, IFIX, UFL, etc..)

• Calculated tags

o + 10,000 PI Totalizer tags

o + 1,500 PI Performance Equations

o + 2,500 PI ACE Calculations

Vale’s Base Metals PI Fact Sheet
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• Standardized architecture

o DMZ implementation

o Standardized PI Interface hardware

o HA PI Servers (High Availability)

• PI Server 2012

o PI Notifications 2012

o PI Asset Framework (AF) 2014 R2
o PI Event Frames

o PI ACE 2010 R2

OSIsoft Technologies at Vale Base Metals

• Data Access

o PI OLEDB Enterprise

o PI AF SDK

o PI Web Services

o PI OPC Server

• PI Visualization Suite

o PI DataLink 2014

o PI ProcessBook 2014

o PI Webparts 2013

o PI DataLink Server 2014 (Sharepoint)

o PI Manual Logger

o PI ActiveView 2014

o PI Coresight 2014
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SAPIO
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Story of the SAPIO project

• One Vale Program

– Replace Ellipse\Oracle ERP with Global SAP Implementation

– Empower SAP users with intelligence data On-Demand

• How can SAP gather this real-time data from 

the PI Systems?
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• Integration of plant production and maintenance data 

into

Business challenge
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Non-functional requirements

• Maximize COTS functionalities

• Design a robust, reusable, configurable interface

• Stay secure using Vale & OSIsoft best practices

• Advanced logging and technical support
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Solution Technologies

• as a middleware

• Migrate to                 PI System 2012

– PI Asset Framework to structure our information

– PI Notifications & PI Analytics

• Custom delivery channel to create PI Event 

Frames

– PI Event Frames to keep track of events

• Vale Web Service process logging

C#
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Solution Architecture

19

SAPIO Installer

SAPIO ConfigUI

SAPIO EFDC

SAPIO Service

• Standard C# project installation

• Deploy executable and libraries
• Compatible 32 and 64 bits

• Software requirements
• Microsoft .Net Framework 3.5 Client

• PI AF Developer tool 2012

• PI Notifications Developer tool 2012

SAPIO Installer

SAPIO ConfigUI

SAPIO EFDC

SAPIO Service

User Interface built in C# and WPF

• Connected to Vale Active Directory• Configure SAPIO interface (like PI ICU)• Deploy Windows Service and EFDC PI AF PlugIn• Advanced log and xml viewer (Support)

Custom Delivery Channel PI AF PlugIn built in C#

• Creates PI Event Frames with notification

event data

• Reusable component

Windows Service built in C#

• Use threads to perform simultaneous tasks

• Communicates with PI Server and PI AF server

• Create, remove, and update PI AF Elements,

PI Notifications

• Read and update PI Event Frames

• Send and receive message from TIBCO

• Process logging to EHL Web service

• Traceability through Windows Events and File Log
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Solution Network & Data Flow

SAP

TIBCO

Read PI Event Frames

Get PI Tag 

attributes

Create / 

Update PI AF 

Elements and 

PI Notifications

EHL

PI EF Delivery 

Channel create 

PI Event Frames

PI Server

PI AF 

Server

PI Notifications

Service

SAPIO Node

Measurement 

points registration

Measurement 

point event

PI Tag Event

JMS Queue

Intellibap

PI SMT

PI System 

Explorer

SAPIO ConfigUI

Continuous process Logging to 
EHL Web Service

Create or Update
- PI AF Elements
- PI Notifications
Based on templates

Measurement Point list 
registered in PI System PI Tag Event

Analytics trigger a PI 
Notification Event

Notification event 
sent to contact 
EFDC

PI Event 
Frame is 
created

SAPIO parse EF 
and creates XML

Measurement document 
is created in SAP

EF

And send 
it to SAPIO 
through 
TIBCO

SAP creates a Measurement 
Point List
PI System  SAP, creating 
measurement document

For each 
Meas. Point:

Capture PI Tag 
info
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Results & benefits

Results
• Automated collection of production data to support SAP process 

orders and Maintenance Planning and Work Orders

Tangible benefits
• Reusable interface for deployment throughout Vale Base Metals 

PI Systems

Intangible benefits
• Knowledge acquisition on using the PI Asset Framework
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Key Points to Take Home

• Vale has created an integrated system (PI, PI AF, PI EF, PI 

Notifications, and TIBCO) to meet the challenges of the 

One Vale Program.

• What we could not accomplish with COTS, we were able to 

do using PI System Access

• All design issues were solved and required enhancements 

were achieved.

– Documentation & Manuals, Tech Support, PI Square 
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DEMO
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• Automated collection of 

maintenance data to 

support SAP measurement 

points

• Knowledge acquisition on 

using the PI Asset 

Framework

Solution Results and Benefits

Interfacing production and maintenance 

data from the PI System to SAP

Business Challenge

• Integration with plant data in 

the implementation of SAP

Centralize information to empower SAP users with the ability of accessing 

intelligence data on-demand. Maximize asset performance through real-

time data using the latest PI System components including PI AF, 

PI Notifications, and PI Event Frames

• Use TIBCO as middleware

• Handle information within 

PI Asset Framework 
(Elements, Notifications, Event Frames)

• Support oriented process 

logging

Non-Functional Requirements

• Maximize COTS in 

developing a robust, secure 

and reusable interface.
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Leverage Existing investment to capture Mobile 

Equipment Data  

26

• Utilize wireless network to provide 

“real-time” mobile equipment data for 

the purpose of:   

• Making informed production decisions 

during the shift

• Observing and improving operator 

practices

• Reducing effort on manual equipment 

maintenance inspections 

• Planning and scheduling the right 

equipment maintenance at the right time

• Leverage existing data capture & 

reporting tools (PI & PIMS)
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Questions

27

Please wait for the 

microphone before asking 

your questions

State your 

name & company
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Norm Doucet
norm.doucet@vale.com

SME, PIMS


