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What does a 3 year old think?

http://www.epri.com/


© 2019 Electric Power Research Institute, Inc. All rights reserved.w w w . e p r i . c o m4

AI – Inspired by Humans

Eye Brain

Sensor Processor

http://www.epri.com/
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Where are we as an industry?

Enable and Accelerate the Development, Application and Adoption off AI Technologies in the 

Electric Power Industry

AI.EPRI

Knowledge

Use cases                                                                                                                    

Application

Performance

http://www.epri.com/


© 2019 Electric Power Research Institute, Inc. All rights reserved.w w w . e p r i . c o m6

What does a home security company think?

http://www.epri.com/
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Connect with Us…

ai.epri.com
Events, AI whitepapers, AI projects and feedback

Harshal Upadhye
Program Manager - AI
hupadhye@epri.com

http://www.epri.com/
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AI POWERED TECHNOLOGY

14 Patents
No Hardware 

Required 

Applicable 

for all Meter Types 

Zero Customer 

inputs required



Vacation

Pool Pump

Day Activity

Heating

Heatmap : Many Visible & Invisible

‘Invisible’ examples‘Visible’ examples

Lighting usage

Different kind of Heating 

devices running

Refrigerator usage

10

ENERGY DISAGGREGATION IN ACTION

• Heating

• Cooling

• EV

• Always On

• Pool Pump

• Water Heater

100% Electricity Itemization

• Refrigerator

• Lighting

• Cooking

• Laundry

• Entertainment

• PV (Solar)
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Nature’s model for distributed grid management



Autonomous intelligence: a universe of possibilities

Why limit the possibilities to human intelligence?

https://www.youtube.com/watch?v=W9Gnw7B7oGM
https://www.youtube.com/watch?v=W9Gnw7B7oGM
https://www.google.com/search?sxsrf=ACYBGNSdhIFYQACtBcuT3qy2e8Cmwqp29Q:1573868903913&ei=Z1XPXcetN4WesQWtmJF4&q=octopus+video+nytimes&oq=octopus+video+nytimes&gs_l=psy-ab.3...4309.5725..5885...0.0..0.105.763.8j1......0....1..gws-wiz.......0i22i30j35i39j0i273j0j0i20i263j33i160.UvCZxVLfwSY&ved=0ahUKEwiH_cLHzu3lAhUFT6wKHS1MBA8Q4dUDCAs&uact=5


Autonomous intelligence: a universe of possibilities

Why limit the possibilities to human intelligence?

“Researchers found that the brain of the octopus doesn’t have to do 

everything, because the arms, in effect, have a mind of their own.”

https://www.youtube.com/watch?v=W9Gnw7B7oGM
https://www.youtube.com/watch?v=W9Gnw7B7oGM
https://www.youtube.com/watch?v=W9Gnw7B7oGM
https://www.google.com/search?sxsrf=ACYBGNSdhIFYQACtBcuT3qy2e8Cmwqp29Q:1573868903913&ei=Z1XPXcetN4WesQWtmJF4&q=octopus+video+nytimes&oq=octopus+video+nytimes&gs_l=psy-ab.3...4309.5725..5885...0.0..0.105.763.8j1......0....1..gws-wiz.......0i22i30j35i39j0i273j0j0i20i263j33i160.UvCZxVLfwSY&ved=0ahUKEwiH_cLHzu3lAhUFT6wKHS1MBA8Q4dUDCAs&uact=5
https://www.nytimes.com/video/science/100000003635471/how-the-octopus-moves.html


How is the electric grid like an octopus?
• Distributed neural network enables 

rapid response through embodied 

intelligence

• Central control over trajectory and speed

• Regional brain centers 

maximize computational power 

and optimize speed for complex 

decision-making

• Bifurcated decision-making 

process



Solar

Storage

EV

SolarSolar

Solar

EV

S
Storage

AGGREGATORS

Optimize DERs for coordinated 

services at reduced response 

speed

CENTRAL 

Nodal coordination 

for system-wide 

balancing

System balancing

System voltage, 

harmonics & 

frequency regulation

Grid securityVoltage regulation Congestion management



Cybersecure Data 

Exchange

Cybersecure Data 

Exchange
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Solar

Electric 

Vehicle

Solar

Solar

Storage

Distributed AI

Load and resource 

availability

Observed frequency, 

voltage and power data

Aggregator 

Decisions
Centralized Grid 

Decisions

Load & Supply balancing

Voltage regulation

Harmonics management

Frequency regulation

Ramping reserves 

management

Demand response 

management

Observed frequency, 

voltage and power dataNodal coordination for 

system-wide balancing

System balancing

System voltage, 

harmonics & frequency 

regulation

Load and resource 

availability

Commands Commands

Commands

Optimized, Cybersecure Transformation and Operation of Private Utility-tied Solar 

(OCTOPUS)



Utility: (n.) A organization supplying the public 

with a critical service within a regulated industry

Electricity
Natural 

Gas

Water/

wastewater
Telecommunicaions



Data as the Fifth Utility

• What are the regulations? 

• How is consumer data protected?

• How is grid cybersecurity ensured?

• Who owns the data?

• Who controls it?

• Who pays for the communications platform and who 

can profit from it?



In 1983, the military’s GPS data 

made publicly available (but 

scrambled)

In 2000, unscrambled data was 

made available through 

presidential mandate

First iPhone released 2007, 

with Google Maps - which was 

then officially released in 2008

Parallel example: Locational data in our lives



Your Apps Know Where You Were Last Night, and They’re Not Keeping It SecretDozens of companies use smartphone locations to help advertisers and even hedge funds. They say it’s anonymous, but the data shows how personal 

it is.

By JENNIFER VALENTINO-DeVRIES, NATASHA SINGER, MICHAEL H. KELLER and AARON KROLIK DEC. 10, 2018

https://www.nytimes.com/by/jennifer-valentino-devries
https://www.nytimes.com/by/natasha-singer




How is the electric grid like an octopus?
• Distributed neural network enables 

rapid response through embodied 

intelligence

• Central control over trajectory and speed

• Regional brain centers 

maximize computational power 

and optimize speed for complex 

decision-making

• Bifurcated decision-making 

process



To unleash the full potential of AI to transform the 

electricity industry, 

we need to first address data.
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