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Extending TransCanada’s PI 
System infrastructure with the AWS 

Cloud 
Presented By: 

John Baier – Director, IoT Solution Strategy – OSIsoft 

Josh Linville – Manager, RTS & SCADA Engineering - TransCanada 
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Data Science is the Tip of an Iceberg 

of data collected is 

analyzed 

50-80% 
of a data scientist’s time 

is spent on data prep 

1% 

An effective Enterprise Data Management strategy is 
necessary to be successful 
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Advanced  
Analytics 

Dynamic 
Compute 
Platform 

Edge 
Processing 

An effective Enterprise Data Management strategy is 
necessary to be successful 

Extending Infrastructure 
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Advanced  
Analytics 

Extending Data Management 
Challenges and Opportunities 

• Combine data from many sources and applications 

• Large variation in resources – training to production 

• Many libraries - R, Python, Tensor Flow 

• Time series data is challenging 

• Context is critical to time series data analysis 

• Data Engineering and Data Science are different 

PI System + PI Integrator + AWS Cloud = Complete Analytics 
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Continuous 
data 

Organize, 
standardize 

Bookmark 
events 

Ingredients for successful IoT Analytics 

Element 

Attributes 

Downtime Process Excursion Startup 

Shift 
Batch Shutdown 

Environmental Excursion Grade Change 

Event Frame 

Attributes 
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CLEANSE 

AUGMENT SHAPE 

TRANSMIT 

PULL 

PUSH 

Prepare and Deliver  

Data | Context | Events via C-A-S-T  

to Amazon Web Services 
    

PI Integrator for Business Analytics 

Asset and Event Time 

Series Data 
Analytics Ready Data 
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Advanced Analytics Patterns 

data 

warehouse 

Data Hub or 

Queue 
data 

lake 

Machine 

Learning 

Business 

Intelligence 

Tool 

ML Model Development 

Automation Systems Assets 

 

Edge Devices / Sensors IoT solutions 

Enterprise Operations Infrastructure 

Operationalized 

ML Model – 

Streaming Data 

 

Visual Analytics 

ML Development - Bulk Data 
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S3/Athena Redshift Kinesis 

        PI Server 

PI Integrator for Business Analytics 

Primary network ingress 

Advanced 
Analytics 
in AWS 
 
 
 
 
PI System 
On Premises 

 

  Predictions 

and Forecasts 

Quicksight 

Kinesis 

Analytics 
SageMaker Amazon 

EMR 



Improving Gas Day Demand 
Forecasting 
Integrating OSISoft PI AF with AWS Machine Learning 
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Improving Gas Day Demand Forecasting 

Challenge 

• Commercial operating decisions are made based on daily demand forecast. 

• More accurate forecasting provides for optimal use of our assets and more flexibility for our customers. 

• Current method of forecasting does not take full advantage of historical weather and load demand data. 

Objectives 

• Fully utilize the data we have on hand to produce more accurate forecasts by modeling system performance against 

historic weather conditions. 

• Utilize cloud-based machine learning platforms to minimize up-front investment and on-going costs.  

• Leverage key technology partnerships to prove out the concept in rapid fire fashion. Fail Fast, Succeed Fast. 
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Navigating the Sea of Data 

PI Asset 

Framework 

Weather Data 

Commercial Data 

Metered Flow Data 

Third Party Data 

PI Integrator  

for AWS 
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Feeding the Machine 

Weather Data 

Commercial Data 

PI Integrator  

for AWS 

Metered Flow Data 

Third Party Data 

Forecast Result 

Amazon 

S3 

 Amazon 

Machine 

Learning 

Amazon  

Redshift 

Amazon 

Kinesis 
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Improving Gas Day Demand Forecasting 

Where are we in the journey? 

• Phase I complete! Integration of PI AF and AWS S3 is in place. 

• Phase II underway. Development of Machine Learning Models in progress. 

• Currently focused on one market area to prove value. 

 

Desired Outcomes 

• Short term  

• Improved accuracy of demand forecast for an individual market area. 

• Understand the total cost of ownership of this approach. (People, Process & Technology) 

 

• Long term 

• Scale out to all market areas and assets.  Optimize our commercial operations through innovation.  

• Increase our competency in using new tools and techniques to solve existing business challenges. 
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Extending the Enterprise 
Challenges and Opportunities 

• Movement from private data centers to public cloud 

• Customers focus on delivering value to business 

• Cost of cloud decreasing steadily 

• Cloud is global 

• Pay for what you use 

• Expand and contract resources anytime 

• Centralized administration 

 

Dynamic 
Compute 
Platform 
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OSIsoft Offerings at Each Level 

15 

Integrate with other 
cloud platforms 

Make PI System  
“Cloud Friendly” 

Offer a Platform for 
Customer & Partner Apps 

Deliver native, multi-tenant, 
& complementary Cloud 

Services 

PI Server +  
PI Integrators 

Reference Architectures, 
Quick Starts, Scripts, 

CloudFormation 
OSIsoft Cloud Services (OCS) 

Achieved TODAY with… 

Customer Customer Customer 

Cloud 
Vendor 

OSIsoft OSIsoft 

Achieved TOMORROW with… 
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S3/Athena Redshift Kinesis 

        PI Server 

PI Integrator for Business Analytics 

Primary network 

ingress 

PI System in AWS 
 

  Predictions  

   and  

  Forecasts 

Quicksight 

Kinesis 

Analytics 
Amazon 

EMR 
SageMaker 

PI Systems on 

Premises 

0

1

1

0

1
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Extending Data Reach with Edge Processing 
Challenges and Opportunities 

• Billions of new sensored devices 

• Security is a must have 

• Devices need latest software/firmware 

• No Operating System present 

• Edge Analytics – Operationalizing ML 

Edge 
Processing 
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The Promise of Industrial IoT 
Primary Sensing 

Network 

Plant Instrumentation, 
Control and SCADA 

Systems 

• Measures plant design 
parameters needed for safe 
and reliable control 

• Fixed and Inflexible; wired 

• Expensive to add new 
sensors 

• Mostly Known, Proven, 
Trusted industrial vendors 

 

 

Secondary Sensing 
Network 

Supplemental Data 
Acquisition from the Edge 

• Measures ‘bonus’ parameters; 
previously un-measured 

• Sensors/boards that direct 
connect to cloud 

• Dynamic and Flexible 

• Inexpensive to add sensors 

• Many Unproven, Untested, 
Outside vendors 

 
Remote monitoring, 

Process and Equipment 

Analysis, Reporting and 

Optimization 

Cloud analytics and 

applications for specific 

equipment and process 

parameters Combination of Plant and IIoT 

Connected Products and 

Connected Supply Chain 
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S3/Athena Redshift Kinesis 

        PI Server 

PI Integrator for Business Analytics 

Primary network 

ingress 

PI System with 
AWS IoT Services 
 

Quicksight 

Kinesis 

Analytics 
Amazon 

EMR 
SageMaker 

PI Systems on 

Premises 

0

1

1

0

1

 

  Predictions  

   and  

  secondary 

network 

ingress 

IoT Devices – Secondary 

Network 

IoT 
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Learn more… 

Talks 
Product  
Booth Hands-On Lab 

Better Data Quality for 

Better Data Science with 

the PI System 

Tuesday 14:45 

Visit the Data 

Integration Booth  

In the Product Expo 

 

Visit the AWS Booth 

In the Product Expo 

 

Apply Predictive 

Machine Learning 

Models to Operations  

Thursday 10:40 

Product Talk: 

Actionable Insights 

with PI Integrators 

Thursday 15:30  
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Contact Information 
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• John Baier 

• Director, IoT Solution Strategy 

• OSIsoft 

• jbaier@osisoft.com 

• Josh Linville 

• Manager, RTS & SCADA Engineering 

• TransCanada 

• joshua_linville@transcanada.com 
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Questions? 

Please wait for 

the microphone 

State your  

name & company 

Please rate this session 

in the mobile app! 

Search 

“OSIsoft” in 

your app store 
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