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Intelligence First

At eSmart our mission is to build digital intelligence to 
provide exceptional solutions to our customers and 
accelerate the transition to sustainable societies
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Focus on AI



eSmart Systems Business Areas

Utility Energy Markets City
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eSmart’s foundation
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Development of PCR (Price Coupling of Regions) 

1991 (Norway) 1996 – 2000 (Nordic)   2010 – 2013 ( Baltics) 2014 (NWE) -

From the world’s first spotmarket for electricity to the world’s largest spotmarket for electricity

The PCR Price Coupling 
of Regions - a single 

day-ahead energy 

market linking 

European 
countries 



The Internal Electricity Market & Local Electricity Markets 

DSO - level:  emerging distributed / local markets

TSO – level:  matured market



The Internal Electricity Market & Local Electricity Markets 

DSO - level:  emerging distributed / local markets

TSO – level:  matured market



An irreversible and dramatic change in human history

Three technologies converge into

extreme power



Exponential growth in volume of available data

Digital Technology Convergence 

Exponential growth in computational power and storage

Exponential growth in development of sophisticated AI algorithms







Who is   
speaking?
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An irreversible and dramatic change in human history 

Will this extreme power lead to 

technological singularity?



Singulatity

Mathematical singularity, a point at which a given mathematical object is not defined or not "well-

behaved", for example infinite or not differentiable

x = 0  gives essential singularity, a singularity in which the function exhibits extreme behavior



Centaurus A

At its heart lies a black hole with a mass of 55 million suns. Now, the TANAMI 
project has provided the best-ever image of particle jets powered by the black hole, 
revealing features as small as 15 light-days across. The jets feed vast lobes of radio-
emitting gas that reach far beyond the visible galaxy.

Source:  https://www.nasa.gov/topics/universe/features/radio-particle-jets.html

https://www.nasa.gov/topics/universe/features/radio-particle-jets.html


Technological Singularity

Vernor Vinge introduced the term Technological Singularity in his science 

fiction novel Marooned in Realtime (1986) and later developed the 
concept in his essay the Coming Technological Singularity (1993). 

His definition of Singularity is widely known as the event horizon thesis 
and in essence says that trans or post-human minds will imply a weirder 

future than we can imagine:

"Within thirty years, we will have the technological means to create 

superhuman intelligence. Shortly after, the human era will be ended. [...] I 
think it's fair to call this event a singularity. It is a point where our models 

must be discarded and a new reality rules. 

As we move closer and closer to this point, it will loom vaster and vaster 

over human affairs till the notion becomes a commonplace. Yet when it 
finally happens it may still be a great surprise and a greater unknown."



reptilian brain

mammal brain

human brain





From First to Fourth Industrial Revolution 

From

Human Power

to

Artificial Power 

From 

Human Intelligence 

to 

Artificial Intelligence 



Date in the futureTime

Human

Progress

You are here



Prediction based on historical growth rate 

Prediction based on present growth rate 

Prediction based on exponential growth 

Present Day

Date in the future

Correct prediction

Time

Human

Progress





Whether this extreme power 

will lead to technological singularity or not, 

this giant unified force will be the overriding power of radical innovation



Neuralink – will turbocharge brains 
Develops technology to connect computers to our brains – merger of biological intelligence and machine 
intelligence

Image: Oliver BurstonNeuralink has the potential to rapidly accelerate the 
development of mind-machine interface via its “neural 
lace” which is a digital layer above the cortex that could 
work well and symbiotically with the human brain”

Neuralink’s ultimate goal is to develop a “whole-brain 
interface,” which would be a device that is completely 
integrated into the brain, and give the brain the ability 
to connect wirelessly with the cloud, and all other 
people and their computers with the same interface.
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Aging power 

grid

Regulatory 

changes

Distributed 

energy 

resources

Severe 

weather, 

outages, and 

power-

demanding 

loads …

Results in massive 

grid investments, 

and expensive 

operations and 

maintenance costs

Power Grid Operators Face Increasing Challenges



Technology changes drive market 
changes

+ DER technology development and price drop

+ Electricity market changes

+ ICT and analytics development

+ Internet of energy

+ Time series data

+ Microsoft Azure cloud 

+ Real-time analytics

+ Artificial intelligence and deep neutral networks
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Digital Platform
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Volume

Veracity

Variety

Velocity

IoT Big Data Real Time Analytics Visualization Turning Big Data into 

Value 

The “datafication” of the 

world

gives us unprecedented 

amounts of data.

The latest technology 

together with the latest 

software and analysis 

approaches allow us to 

leverage all types of data 

to add value. 



Smart Meters Sensors Drones Smart Homes

Market

DER

Social Media

CRM GIS SCADA

EV

Head-end Work Order

Weather

Metering Hub

Meter Value Management Value Adding Services
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IoT



The Explosion of Connected Devices

Source: The Internet of Things – infographic The Connectivist based on Cisco data



Tjeneste-

tilbyder



Big Data



‘’There are a lot more people 

who know how to move data around than 

who know what to do with it’’ 





• Some Big Data trivia

• More data has been created in the past 2 years than in the entire previous history of the 
human race

• By the year 2020, about 1.7 MB of new information will be created every second for 
every human being on the planet

1.7 MB/s * 7 000 000 000 = 11.9 Petabytes/sec

1  Zettabyte per day

1.7 MB



AI





Processing power development

NEC Earth Simulator

Worlds fastest 
supercomputer from 
2002 to 2004

Used 6.4 MW of power 
(plus air conditioning)

Housed in a two-story 
building 
65m x 50m x 17mNVIDIA Titan X GPU

250W
26cm x 11cm x 4cm



Question/purpose Data and examples

... contains the answer to the questions

Learning algorithm

Predictive model ... answers the question on new data 

“Machine learning – the science of building computer programs that 
improve through experience”



Today less than 0.5% of all data is analyzed



Digital intelligence in energy 
management solutions
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+ Consumption and production predictions

+ Segmentation of customer data

+ Optimal switching

+ Market behavior predictions

+ Risk monitoring

+ Fault detection

+ Automated image analysis

+ Predictive maintenance

+ Intelligent asset management



Leveraging smart meter (AMI) data to improve 

operations and recover lost revenues
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Leveraging smart meter (AMI) data to improve 
operations and recover lost revenues

• Jacksonville, Florida – smart metering (AMI) of 

water and electricity – 300 000 customers

• 7500 truck rolls a year to check zero 

consumption meters - 80% are wasted

• Advanced analytics to estimate likelihood of 

broken water meters

• 86.5 % prediction accuracy

• Net value for JEA over three years $2.1 million





Local Energy Markets and Demand side flexibility





⁺ EUR 6 million budget

⁺ Project period 2015-2018

⁺ Three pilot areas

⁺ Hvaler, Norway

⁺ Wolpertshausen, Germany

⁺ Malta

⁺ Platform provider and technology development 
partner in the project is eSmart Systems

“Develop and verify a local market place and innovative 
business models to encourage active participation of 
prosumers, exploiting the flexibility created for the 

benefit of all connected to the local grid”



The Energy Flexibility Concept in EMPOWER

⁺ SESP = smart energy service provider (aggregator)

⁺ The SESP and DSO enter contract for flexibility services

⁺ The SESP enters flexibility contracts with 
flexible consumers and prosumers

⁺ Up: Increased generation, decreased load, storage 
discharging

⁺ Down: Decreased generation, increased load, 
storage charging

Consumer 

1

SESP

Prosumer 

1

Prosumer 

2

DSO

Contract 

management

Flexibility 

prediction 
and 

optimization

Control plan 

and 
settlement

Meter data

Generation, loads, EVs, 

batteries



Connected Prosumer –energy flexibility control and trade

+ Real-time visualization of energy 
production and consumption

+ Participation in market trade 
with energy and flexibility

+ Monetary overview of purchase 
and sold energy and flexibility

+ Overview of additional services 
with service provider

PROSUMER’S ENERGY 
CONTROL CENTER

+ Aggregator and DSO enter contract for 
flexibility services

+ Aggregator enters flexibility contracts 
with 
flexible consumers and prosumers

+ Screenshot A illustrating the appliances 
connected to the grid by one of the pilot 
customers at Hvaler, in Norway. 

+ Screenshot B illustrating a request for 
flexibility from the DSO, represented by 
the white, dotted line.

+ The blue dotted lines represent the 
available flexibility aggregated by the 
prosumer contracts that the SESP has in 
the affected area

AGGREGATOR/SERVICE 
PROVIDER’S CLIENT

The concept is developed with the partner consortium in H2020 project EMPOWER, and is built on the 
Connected Platform. Target is to exploit local flexibility to solve local problems for the DSO.



Prosumer App

+Visualization of energy resources, both 
single devices and summarized, historical 
values and predicted

+The opportunity to decline participation in a 
control plan

+Contract information on

+Energy contracts

+Flexibility contracts

+Service contracts

+Monetary balance overview. Net value from 
participation of control plans, economic 
values, and overview of purchased and sold 
energy

PROSUMER’S ENERGY CONTROL CENTER
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• One minute resolution 

reading from EV 

charging station with 16 

outlets

• High day-to-day 
variability

• Predicting actual profile 

is challenging

• Focus on predicting near 

term peaks 



Charging infrastructure asset management, control and optimization
EV charging station monitoring and asset management – optimization of capacity utilization, avoided capacity 
investments, and intelligent management based on predictions and artificial intelligence

FUNCTIONALITY

+ Asset management 

+ Phase and load balancing

+ Work flow and error management 

+ Flexibility control and optimization 
based on building, plan or grid input

+ Integrated booking, payment and 
energy system functionality 

PARTNERS

+ eSmart solutions for monitoring 
and management are vendor-
independent

+ Integrations are put in place for all 
relevant hardware suppliers

+ Zaptec and Schneider are both 
existing partners on EV charging 
solution deliveries



Congestions in the distribution grid



Statnett and eSmart Cooperation – Demand Response

SWEDEN

NORWAY Aggregated load per node 
minimum 100kW

Private households, office
buildings, industrial sites

Hardware installation, 
aggregation, value added

services

Switch order from operations
center

Customer compensation

Safe switching

Large scale demand response in Northern 
Norway



The Intelligent Assistant
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ThunderCloud Drone System
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Storm Damage Assessment:

ThunderCloud success in the aftermath of Hurricane Irma

Jacksonville Electric Authority (JEA) is the 
largest municipal utility in Florida, providing 
electrical service to 455,000. 

At the height of Hurricane Irma, 280,000 
customers were without electric service. 

JEA regained overview of storm damage after 
24 hours, and restored electricity to 180.000 
customers after 72 hours

“We have benefited greatly from these services 
because there are areas we weren’t able to see. 

This has helped us not only with power 
restoration, but also with the safety of our 
crews. 

We were able to see the damage before we put 
our crews in any danger.”

Geri Boyce, 
Jacksonville Electric Authority



• The Energy Authority engaged eSmart Systems in storm damage 
assessment for their customer JEA

• eSmart Systems and Sky Skopes teamed up with three pilot teams, 
eSmart ThunderCloud Mobile Operation Center , drones with 
sensors and an analytics team in Norway

• Live video and data was streamed to JEA Emergency Operations 
Center

• Data was loaded into eSmart Connected Drone applications for 
analysis

• Smart Meter data was also imported into the Connected Grid 
applications for outage overview

eSmart Systems engaged in Storm Damage Assessment 



ThunderCloud

“This is helping us immensely, we were able to get all of our damage assessments done within 24 hours after 
the storm left and it was safe to do so.”

Geri Boyce, Jacksonville Electric Authority



ThunderCloud

“Because JEA has 745 miles of transmission lines and more than 6,700 miles of distribution lines, the 
ability to deploy the eSmart mobile operations center and the SkySkopes drones has made an impact.”

Geri Boyce, Jacksonville Electric Authority





Connected Drone - Grid Outage Dashboard



Connected Drone - Grid Outage Dashboard



Connected Drone Intelligent Assistant Dashboard





• Safety
• Better overview of damage and full documentation

• Field crew has better overview of operation

• Crew can bring the right tools

• Faster recovery
• Monday Sep.11 280.000 customers without electricity

• Within 24 hours JEA has full overview of damages with very good 
help from three drone crews and the Thundercloud truck

• Within 72 hours JEA has recovered electricity for 180.000 customers 
with help from video streams, infra red cameras and analytics data

• Learnings
• All data from drone operation, mobile uploads, Smart Meters, and 

operator input is stored in eSmart Connected Drone system

• Analytics can be run real time on all relevant data

Connected Drone Intelligent Assistant Dashboard





Digital Intelligence

Deep insight in utility operations 
and planning

Domain Insight

IoT, Storage, Graph, Security, 

Microservices, CICD

Data Engineering

Deep learning, detection, prediction, 
segmentation, recommendation 

Machine Learning

Domain Insight

Data Engineering Machine Learning
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