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Outline

ÁTowards Smart and Low -Carbon Electricity Networks

ÁMy Electric Avenue (MEA) Project

ïEV Charging Behaviour

ï EV Impact Studies (Business As Usual)

ï EV Management (ESPRIT -Based Control)

ÅField example

ÅEconomic and carbon assessment

ÁConclusions
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Smart & Low Carbon
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a significant role
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UK Innovation Incentives

ÁRegulatory Period 2010 - 2015: DPCR 5

ï Low Carbon Networks Fund (LCNF)

ï US$750m+ for DNOs to try out new 
technology, operating and commercial 
arrangements

ï Tier 1: direct allocation for small projects

ï Tier 2: competitive for large projects

ÁRegulatory Period 2015 - 2023: RIIO - ED1

ïNetwork Innovation Allowance

ï Tier 2 Ą Network Innovation Competition

ïé similar level of funding

R=I+I+O

Reducing the investment risk of moving towards Smart Grids

https://www.ofgem.gov.uk/electricity/distribution-networks/network-innovation/low-carbon-networks-fund
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My Electric Avenue (MEA )
2013 - 2015

Total Cost

US$15m

Project run by

EA Technology
Funding DNO

SSE PD

myelectricavenue.info

http://myelectricavenue.info/
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DECC EV Uptake Scenarios*

EV Uptake Scenarios Scenario 1 EV Uptake Scenarios Scenario 2 & 3 EV Uptake Scenarios Scenario 4

Electric Vehicles (EVs) in the UK
Old Estimates

* Department of Energy and Climate Change (DECC) ïhttps://www.ofgem.gov.uk/ofgem -publications/56824/ws3 -ph2 - report.pdf 

Clusters Ą Problems

2019: 210k



© 2019 L. Ochoa - The University of Melbourne Intelligent Control of EVs, May 2019 7

Clusters Ą Prolems ?

EV demand happens during peak hours, when people 
return home Ą Problems

V
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Off -LTC
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Electric Vehicles & MV Networks

Widespread EV adoption Ą Challenges to MV networks

How can we address this ?

Primary Sub
OLTC

Off -LTC

V

I
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Management of EV Charging Points

EV impacts could be avoided disconnecting charging 
points when needed

Max

Min

Off -LTC

Disconnection
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ÁEV Clusters

ïCan affect the infrastructure close to 
customers (LV networks)

ï Thermal overloads , voltage drops

ÁEV Management

ïCost -effective infrastructure

ï Fair criteria to control EVs

ï Customer acceptance

EV Challenges

Control of

EV Charging Points



© 2019 L. Ochoa - The University of Melbourne Intelligent Control of EVs, May 2019 11

My Electric Avenue ( MEA )

Aims:

ÁTo understand charging behaviour of 
(200+ ) EV users

ÁTo investigate the impacts of EVs on 
9 real LV networks

ÁTo trial a cost -effective and practical 
solution to control EV charging points 
(Esprit Technology*)
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Geographical Extent of the Trial

112 Social 
Trials

109 Technical 
Trials

221 in total
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Transformer

11/0.4 kV
PLC

Infrastructure Overview

MEA makes the most of available infrastructure

Sensors and 
actuators at EV 
charging points

PLC- like device 
at substations

(control hub)

Power Line 
Carrier -based 

communications

(bi - directional )

Sensors (V, I) 
head of feeders

Violations in 
the thermal 

limits

Significant 
voltage 
drops

State of Charge: 
Unknown
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Transformer

11/0.4 kV
PLC

Substation

Infrastructure Overview

ROLEC* 
charging point

+
EA Technology
Intelligent 

Control Box
Real 500 kVA 
Transformer

* http://www.rolecserv.com/


