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Research Objectives

AAnalytics, software & services
AEnergy Efficiency

AReduce GHG emissions
AUser Experience
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User Centred Design

 Sensing and analysing user actions to predict future behaviour

e Optimising the home environment to deliver cost and comfort
» enhancements T —
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Focusing on LV Network

AChallenges

Distributed generation

Variable renewables (wind/
solar/ wave)

Larger loads at higher
penetrations

Move from bulk generation

AResulting in

Loss of control of generation
More generation redundancy
Need higher capacity/control

Misalignment of supply and
demand
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Enabled via
enlive and Atlantic Bridge

Intel Cloud & Aggregation Services III R
S ey
Machine Learning & Optimisation Aggregator System Operator Consumer
Services Services Control

ANALAYSE
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enlive,

R 4
> User
Inform & Control

GPS, Waler ' : Utility
Motion, Climate, e Real-time €
Energy, Security contract

etc.

Simple extensible software platform for home ’

services delivery enLive
*  Automatically managing your environmental impact & other in Sense
. Analyse
home services Optimise
.. . . Inform & Control
By predicting your needs and optimising your
environment E.g. heating, water systems (to s Simadt Crid
. He & ancin
prevent flooding) etc. ot oS
etc. integration

Delivering cost, environmental, comfort and oy
convenience benefits to consumers and their ® Ef,,,’:},",’;;
stakeholders E.g. utility companies, grid operators etc. \
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Optimisation
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Distributed Analytics & Behavioural Pattern Prediction

Times User is at Home
Kernel Density Estimation

Route Prediction
Kernel Density Estimation

Predictions of Locations:
Likelihood Estimation,
Clustering

Charge Requirements:
Regression with Margins

Destancs [km]

Optimise Heating Schedule:
Generic Algorithms

I‘ﬂ 1M LMD LM IME  LME  LNET 1M IND LNT
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Learn User Temperature
Preferences

Reinforcement learning with
kernel density estimation

Learn Home Thermal
Parameters
Linear regression

Datapomts
Ragression

Community Optimisation
Particle Swarm Optimisation

Local Optimisation
Quadratic Programming
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Enernet1 Demand Side Management

Manageability

A 30 homes
A0.3MW of controllable load
A3 MWh of storage

AFeatures

I Calculates demand elasticity based
on predicted needs

I Aggregating controllable loads
across homes

I Optimizing power delivery and avail
of price arbitrage

I Seamless to the user
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Reduced price for the consumer

Extended usable battery life

Optimising the use of excess renewable energy
Balancing EV load on the grid

Low impact on user experience
Demonstrated ability to support 2x EV penetration without capital investment
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