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 Introduction 

 What is the PI System and its Impact on your Business? 

 The reason for a Real-time Infrastructure 

 How does it fit into your exisiting infrastructure? 

 System Overview 

 Benefits & Value Creation Mechanism 

 The Value of PI System in Industries 

 Use Cases & Examples 

 Summary 
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Dr. J. Patrick Kennedy,  

CEO & Founder 

“We are rewarded when we deliver  

superior value. This means delivering  

a platform on which our customers can  

continuously improve their business  

performance.” 

 

OSIsoft LLC. celebrates the 30th 
Anniversary of foundation of 

the Company !!! 
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INFORMATION 
FLOW 

MONEY FLOW 

MATERIAL 
FLOW 

Collaboration 
Everybody  works with the same  
Information – Rules – Tools 

Continuous Monitoring 
Performance - Availability – Security 

Real-time Decision Making 
Valuable business decisions based on 
actionable, Real-time Information 

Backbone for Integration 
Plant to Business (P2B) Integration 

Continuous Improvement 
Across the whole Enterprise 

Enterprise Infrastructure for 
management of real-time data 

and events 

Real-time Communication 
Between ISLANDs of data and information 

Adoption 
To Changes in 
         - Business / Organization / Process 
         - Technology 
From Local to Global 
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Take the RIGHT 
ACTION !!! 

ACTIONABLE 
INFORMATION 

Capability to 
UNDERSTAND 
the Problem 

PROFITABLE, 
DECISIONS 

Capability 
to ACT 

RELIABLE 
DATA 

Capability to 
turn DATA into 
INFORMATION 
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There are two very important aspects to it: 

 

1. Reduced Time to Decision 

» Faster time to decision   

» Reduced Cycle Time   

» Faster time to market   

» HIGHER REVENUE of products 

 

2. Improved Decision Quality 

» Reduced Decision Uncertainty   

» Better quality and more products   

» LOWER COST of production 

 

Information is as good as the decision made with it !!!  

DECISION 
Decision Making 

! 

Information must be TIMELY, MEANINGFUL & ACTIONABLE 
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Ultimately, Value can be obtained from 

 ReducingTime to Decision by Improving Situational Awareness 

 Situational Awareness can be improved by having data available in real-
time in their original resolution 

Business Event 
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Time to Act 

Opportunity for 
Improvement! 
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The result of collecting and 
representing data and events in 

their original resolution 
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Value of a Real-time Infrastructure 

Improved Situational 
Awareness 

The result of collecting and 
representing data and events in 

their original resolution 
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BUSINESS SYSTEM 

PROCESSING PLANT 
UTILITIES      PROCESS UNITS      OFFSITES 

INFORMATION 
FLOW 

MONEY FLOW 

MATERIAL 
FLOW 

CONNECTIVITY of all sorts of Data Sources. No matter 
which type 

BEST AVAILABLE DATA from Trustworthy Sources 

DATA COLLECTION and MANAGEMENT capabilites. 
Putting Data into CONTEXT to create INFORMATION 

ANALYTICAL capabilities for turning INFORMATION 
into KNOWLEDGE 

Tools to make the Information ACCESSIBLE and 
VISIBLE to provide UNDERSTANDING 

ORIENTATION 
Decision Support 

? 

COLLECT & 
MANAGE 

ANALYZE 

DISTRIBUTE & 
VISUALIZE 

CONNECT 
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Management 
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Sensing & Control 
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ISA95 

• Islands 

• Number of 
Business Processes  

• Various Systems – 
Solutions & 
Applications 

• Various Analytical 
& Visualisation 
Tools  

• Boundaries 

• Organisational 

• Communication 

• Time 

• Time to decision 
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Present 
 
View data, identify 
problems, and take 
corrective action with 
familiar, easy-to-use 
graphical tools. 

 
Visuals 

 
 
 
 

Analyze 
 
Access  real-time or 
historical role-based 
data for the entire 
enterprise at any time. 

 

 
Analytics 

 
 
 
 

Connect 
 
Collect data from 
hundreds of sources. 

 
 
 

 
Interfaces 

 
 
 
 

Manage 
 
Gather and archive 
large volumes of data. 
Scale to meet your 
growing business 
needs.  

 
Servers 

The OSIsoft PI System is the highly scalable and secure real-time and event 

infrastructure that connects people with the right operational and manufacturing 

information at the right time to analyze, collaborate, and act. 
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Connect to over 400 data systems and sources 

Measures and aggregates a broad range of data types 

 Handle either or both time-series data and events 

 Secures the access and transmission of the data 

 Can read or write multiple servers and collectives 

 Auto Point Synchronisation with data sources 

 Data collection redundancy and high availability 

Collect data from 

hundreds of sources 

 

 

Connect 
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Reliably gather, archive and serve large volumes of data 

Designed for time series and non time series data 

 High Performance (storage AND retrieval) 
e.g. Timestamp Resolution ~ 15 µs; Sustained Read from Archive ~300.000 values/sec  
and  write 100.000 values/sec depends on hardware + multiple users  

 Scalability (no practical limits in growth) 
System Size 1.000 to 2.000.000 Data Streams (32 bit) # 1.000 to 10.000.000 Data Streams (64 
bit);  
Number of Users limited only by hardware 

 High Availability (backbone for business critical applications) 
High Availability for Server collectives and Client failover, actual Part of Platform Release 1  
in development load balancing, peer-to-peer replication 

 Security (access to all data with no risk for operations) 
Configuration & Data Security by Tag, Element and User 

 Extensibility (be prepared for unplanned integration) 
Supported Standards like OPC DA, OPC HDA, OPC A&E, OPC XML-DA, ODBC, OLE DB, COM, 
.NET, SNMP, Perf.Counter 

 Crossing boundaries (technical, organizational, regional,... ) 

 Protection of investment: Integration of legacy systems  
e.g. Data from 20 year old DCS shown in Excel Services 

 Unified data access to all operations 

Gather and archive 

large volumes of 

data. Scale to meet 

your business needs. 

Manage 
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Contextualize, structurize and enrich data 

Represents the entire Asset Structure of the Plant 

 Data structured and organized by Assets (devices, equipments, 

machines etc.) 

 Spans multiple PI SYSTEMS 

 Incorporates non time series Data 

 Gather and archive 

large volumes of 

data. Scale to meet 

your business needs. 

Manage 
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Convert real-time data into actionable information 

Measure and improve business performance 

 Equations, calculations, aggregations, filters, business rules  

 CEP (Complex Event Processing) & Post processing 

 Reports, Notifications and Alerts 

 Monitor business & operational performance in real time 

 Access real-time or 

historical role-based 

data for the entire 

enterprise at any 

time. 

Analyze 

Performance Equations Advanced Computing Agent PI Notifications 
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View data, identify 

problems, and take 

corrective action with 

familiar, easy-to-use 

graphical tools. 

Present 

Gain a comprehensive view of operational information 

Empower informed decisions and drive business success 

 Role-based graphics for 

» Visualization of operational and maintenance information 

» Process Analysis and Troubleshooting 

» Historical Event Review 

 MS Excel Link for  

» Process Reporting 

» Detailed Engineering Analysis 

 Incorporation of portal-based technology for Performance 

Assesment 

 

High Fidelity Trending in 

Real Time 
Process Graphics 

Workbook Provides Overall 

System Organization 

ProcessBook® PI DataLink™ 

Access to current and historical process 

information for analysis and reporting 

PI WebParts™ 

Provide access to real time information from 

anywhere  
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Enterprise Systems 
• ERP 
• Accounting 
• Marketing 

Smart Connector 
Nodes 

Clients using RtPortal 
• ProcessBook 
• DataLink 
• ActiveView 
• RtWebParts 

Corporate LAN/WAN 

Plant LAN 

Typical site architecture 

Process Control Secure LAN 

OSIsoft has 400+ interfaces to DCS/PLC, LIMS, OPC, SCADA Systems 

The Server 

Central PI Servers 
• The Visuals – Visualization  
• The Analytics – BI and BAM 
• The Server – Operations Information 

3rd party historians 

Relational Data 

Data Stored in the PI SYSTEM Data Left in Place 

Maintenance Systems 

Plant level app servers 

Plant  
Users 

Gateways & 

Connectors 

PI SYSTEM 

Manual Data SCADA/DCS 
PLC / Instrument 

Systems LIMS Systems 

`

The Visuals  
Server 

The Visuals 

Central IT Monitor Data Center 

The Analytics 

`

Advanced  
Computing Engine 

Smart Clients 
• ProcessBook 
• DataLink 
• ActiveView 

Thin Clients 
• RtWebParts 
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Business 
Systems 

Portal 
Servers 

Application 
Servers 

Enterprise 

`

`

`

`

`

Joint Ventures 
Employees 
Regulatory Agencies 

Division HQ’s 

`

`

`
`

`

Unstaffed 
Asset  
(100’s of sites) 

Staffed 
Asset  
(10’s of sites) 

`

``
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Initial Investment 

Infrastructure Value 

TIME 

V
A

LU
E 

VALUE NOW VALUE OVER TIME 

Incremental Value 

Application Benefits 

Operations Management 

Environmental Reporting 

Equipment Health Mgmt. 

Performance Management 
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Heat Exchanger Key Performance Indicator: 

Overall heat transfer coefficient 

RULE: IF the heat transfer coefficient is decreasing, 
THEN the Heat Exchanger FOULING !!!  
Cleaining is required! 

U =  
Q 

A x Corrected LMTD 

Calculation Steps: 
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CONNECT  
Data Sources 

COLLECT & ARCHIVE 
Heat Exchanger Data 

CALCULATE 
Performance 

VISUALIZE & NOTIFY 
The Right People 

CORRECTIVE 
ACTION 

Real-time data: 

Offline data: 

Control System 

Lab System 

Databases 

DCS 
PLC 
SCADA 

LIMS 

HANDBOOK 
ASSAY DB 
SIMULATION 
PROPERTIES DB 

CALCULATION 
ALGORYTHM 

 

Heat Transfer 
Coefficient; 

(U = Q / A x LMTD) 

R
eq

u
ir

em
en

ts
: 

• Connect all relevant 
data sources 

• Collect & Archive Data 
• Put the Data into Context  
• Asset Centric Information 

• Rigorous Calculation 
Capabilities 
• Archive results 

• Trending capabilities 
• Visualisation capabilities 
• Implementing rules 
• Notify O&M Personnel 

RULE 
 

IF „U“ IS BELOW A 
CERTAIN LIMIT, 

THEN HEAT 
EXCHANGER 

FOULING 

Maintenance 
task 
prioritization 

Heat Exchanger 
Cleaning 

Changing 
Operating Mode 

Re-planning / 
re-scheduling 
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PUMPS VALVES TRANSMITTERS ACTUATORS OTHER TRANSFORMERS MOTORS 

LAB MANUAL DATA 

CONTROL 
SYSTEMS OTHER DIAGNOSTICS DATABASES 

HEx 

PI Database 

BUSINESS GATEWAY 

INTERFACES 

HEx101 

Heat Exchanger Data appears in 
different  systems (data sources): 
• Control System (T, p, W) 
• LIMS (density, viscosity) 
• Databases (thermal consuctivity, 
heat capacity) 

CONNECT  
Data Sources 
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PUMPS VALVES TRANSMITTERS ACTUATORS OTHER TRANSFORMERS MOTORS 

LAB MANUAL DATA 

CONTROL 
SYSTEMS OTHER DIAGNOSTICS DATABASES 

HEx 

PI Database 

BUSINESS GATEWAY 

INTERFACES 

Heat Exchanger Data is collected 
and archived in PI Database (TAGS) 

HEx101 

COLLECT & ARCHIVE 
Heat Exchanger Data 
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PUMPS VALVES TRANSMITTERS ACTUATORS OTHER TRANSFORMERS MOTORS 

LAB MANUAL DATA 

CONTROL 
SYSTEMS OTHER DIAGNOSTICS DATABASES 

HEx 

PI Database 

BUSINESS GATEWAY 

INTERFACES 

PI Asset Framework 

HEx101 

Data is assigned to an individual 
equipment (heat exchanger 101): 
• Asset-centric representation of 
data 

HEx101 

COLLECT & ARCHIVE 
Heat Exchanger Data 
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PUMPS VALVES TRANSMITTERS ACTUATORS OTHER TRANSFORMERS MOTORS 

LAB MANUAL DATA 

CONTROL 
SYSTEMS OTHER DIAGNOSTICS DATABASES 

HEx 

PI Database 

BUSINESS GATEWAY 

INTERFACES 

PI Asset Framework 

Advanced 
Computing 

Engine 
Performance Equations 

HEx101 

Heat Exchanger Performance is 
Calculated in real-time: 
 

U101 = Q101 / A101 x LMTD101 
 

• Archive the result (U) 

CALCULATE 
Performance 
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PUMPS VALVES TRANSMITTERS ACTUATORS OTHER TRANSFORMERS MOTORS 

LAB MANUAL DATA 

CONTROL 
SYSTEMS OTHER DIAGNOSTICS DATABASES 

HEx 

PI Database 

BUSINESS GATEWAY 

INTERFACES 

PI Asset Framework 

Advanced 
Computing 

Engine 
Performance Equations 

Process 
Book 

HEx101 

Trend and Visualize heat 
exchanger data: 

VISUALIZE & NOTIFY 
The Right People 



37 © Copyright 2010, OSIsoft, LLC.  All rights Reserved.   

PUMPS VALVES TRANSMITTERS ACTUATORS OTHER TRANSFORMERS MOTORS 

LAB MANUAL DATA 

CONTROL 
SYSTEMS OTHER DIAGNOSTICS DATABASES 

HEx 

PI Database 

BUSINESS GATEWAY 

INTERFACES 

PI Asset Framework 

Advanced 
Computing 

Engine 
Performance Equations 

Notification 

Process 
Book 

HEx101 

Notification is sent to shift 
operators and maintenance 
personnel, that:  
HEAT EXCHANGER 101 IS FOULING 
 
Maintenance Notification is sent 
to CMMS (SAP PM) 

VISUALIZE & NOTIFY 
The Right People 
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PUMPS VALVES TRANSMITTERS ACTUATORS OTHER TRANSFORMERS MOTORS 

LAB MANUAL DATA 

CONTROL 
SYSTEMS OTHER DIAGNOSTICS DATABASES 

HEx 

PI Database 

BUSINESS GATEWAY 

INTERFACES 

PI Asset Framework 

Advanced 
Computing 

Engine 
Performance Equations 

Notification 

Process 
Book 

HEx101 

Web Parts 

Visualize equipment, unit, plant, 
area KPIs on Corporate Dashboard 

VISUALIZE & NOTIFY 
The Right People 
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PUMPS VALVES TRANSMITTERS ACTUATORS OTHER TRANSFORMERS MOTORS 

LAB MANUAL DATA 

CONTROL 
SYSTEMS OTHER DIAGNOSTICS DATABASES 

HEx 

PI Database 

BUSINESS GATEWAY 

INTERFACES 

PI Asset Framework 

Advanced 
Computing 

Engine 
Performance Equations 

Notification 

Process 
Book 

HEx101 

Reports 

Web Parts 
Send report 

VISUALIZE & NOTIFY 
The Right People 
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• Typical Benefit Areas of a Real-time Infrastructure: 

 Increased production/decreased downtime 

» The PI System infrastructure can reduce downtime as a result 
of improved situational awareness and decision making.  

 Reduced Energy 

» The use of PI System infrastructure would result a reduction 
in energy usage by improved analytics and visualization of 
operational data 

 Reduced loss and downgrade 

» Reduced loss and downgrade from improved information and 
decision support systems across the value chain 

 Reduced Capital costs 

» PI can provide improved operational information resulting in 
improved understanding and associated reduction in cap ex 
costs 

 Reduced Maintenance costs 

» Reduced maintenance costs due to improved 
equipment/asset awareness, predictive analytic/notification, 
and ability to perform incident investigation.  

 Reduced Chemical/additive costs 
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PI System in the Industries 

Use Cases & Examples 
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Real-time Drilling Drilling Visualization 

Topsides Monitoring 

One Touch 

ISIS  

AWS (Subsea) 
Process  Net  

Subsea/Well Surveillance  Riser/Mooring Data 

Rotating Equipment 

Integrated Marine Monitoring 
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Equipment Monitoring 

Environmental Compliance Execution to Plan 

Production  Analysis 
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NOx Reduction with 

Improved Heatrate 

Before 

Implementation  
After 

Implementation  

Primary 

focus is NOx 

reduction 

only 

Focus on 

operating 

near NOx 

budget curve 

Improving Thermal Performance 
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PI Process Book enabling graphical visualization of techological process 
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I’ll be Back ! 
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• We are focusing on ONE product, the PI System  since  30 years 

• Our system is widely accepted globally and we have a very good 

reputation in the marketplace in all major industries 

• The PI System 

 Creates an integration platform to all islands 

 Connects your plant floor data into the business process 

 Spans your supply  

 Enables collaboration and continuous improvement 

 Provides you with the capability of making profitable decisons real-time 

based on actionable information 

• We understand the needs of all the major processing and 

manufacturing  industries, so we are trusted by many prestigious 

Cement companies 

• We provide 24/7 Technical Support 



Thank you 
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