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What will the Internet of Things look like 
in five years time?
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The NI world is very innovative in that it uses many more 
sensors, is much more innovative, and is much more 
sophisticated than the process control. In revolutions 
like this, edges end up becoming centers of things.

“

”
—Paul Saffo, Futurist
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Industry Savings with 1% Efficiency Improvements

$27B
Rail Productivity

$30B
Aviation Fuel

$90B
Oil and Gas Capex

$66B
Equipment Fuel



Industrial Internet Consortium Activities

Products
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Condition Monitoring and Predictive Maintenance 
Testbed





IBM will invest $3 billion over the next four years 
to establish a new Internet of Things (IoT) unit.“ ”

—IBM, March 2015



Evolution of Maintenance Strategy





End-to-End 
Analytics

Security ScalabilityInteroperabilityCloud Integration

Technical Challenges 
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NI and PTC End-to-End IoT Solution

Sensors

LabVIEW

ThingWorx
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Active Distribution Networks

Transitioning to multiple actors

and dynamic load pattern



The C-DAX project addresses two major challenges:

How to exchange data secure and reliably

between many distributed Smart Grid nodes?

How to protect, monitor & control future active grids ?
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C-DAX : Information centric networking

Information Centric Networking paradigm:

• Data is distributed over physically separated nodes

• Data is accessed through the Publish – Subscribe method. 

Advantages:

• Inherent security

• Flexible Management

• Resilience

• Efficiency



Publisher A

Pub/sub middleware

Publisher B

Publisher C

Subscriber 1

Subscriber 2

Subscriber 3

Topic 1
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The C-DAX project addresses two major challenges:
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Relevant Use Case

Evolution of distribution grids  Active Distribution Networks

Need for better observability of the grid

Real-Time State Estimation: 

Use Phasor Measurement Units (PMUs) for
Regional/Local Area Measurement, Protection and Control



It’s Time to Overdesign for Flexibility

d (phase)
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V (magnitude)

V

Phasor Measurements?



Advanced Real Time State Estimation



Field Trials
Environment:

• Distribution grid provided by Alliander

• Commercial LTE communications network

• PMUs provided by National Instruments 
(CompactRIO)

• RTSE application developed by EPFL

• C-DAX software developed by C-DAX/Bell Labs



Into the fields





Challenge of electrification
• Electric transport of energy is a succes story ! But…

• Electrification of heating and transport and massive PV on 
consumer level is a thread to our aging distribution network. 
It impacts the oldest and most vulnerable part: the local 
MV/LV 

• Challenge is to accommodate this electrification in the most 
economic way.



Local MEASUREMENTS 
Strategy called “Local agility”

• 1. Know your grid load down to LV level

• 2. Determine local power accomodation 
factor and solutions. 

• 3. Monitor and forecast local load profile 
(State estimation) 

• 4. Act local with most efficient solution

• How ? Local MEASUREMENTS….
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Internet of  Things
The New Industrial Revolution



Uncertainty is going to be as huge 

as opportunity, and it’s going to 

take every bit of your visionary skill, 

your management skill, and your 

technical vision to take advantage 

of what is about to happen.

“

” 
Paul Saffo, Futurist



The Industrial Internet is indeed 

transformative. It will change 

the basis of competition, redraw 

industry boundaries, and create 

a new wave of disruptive 

companies

“

”World Economic Forum



You and NI will create the Internet of Things.




