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“Borrow” a working definition

The basic concept:

* maximizing throughput of the electricity delivery system while
reducing the energy consumption

— monitoring, analysis, control, communication

The evolutionary process of “smartening” the grid
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Smart Grid

Or, more simply...
Balancing variable supply
with demand
without breaking the system
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Smart Grid Roadmap

IEA — Guide to Roadmap Development

» (Goals — set clear and concise set of targets

* Milestones — specific dates for interim performance targets
« ldentify Gaps and Barriers

« Action items — to overcome gaps and barriers

* Priorities and timelines.

2015 2020 2025 2030 2035 2040 2045 2050
1.00

0.50

0.00-0.01 (Gt CO,)
0.01-0.05 (Gt CO,)

0.03-0.15 (Gt CO,)
0.09-0.27 (Gt CO,)

0.00

0.50

-1.00

0.14-0.54 (Gt CO;)

150 - Energy savings from peak load management 0.18-0.36 (Gt CO,)

Continuous commissioning of service sector loads
Reduced line losses (voltage control)
Direct feedback on energy usage

Emission reductions (Gt CO.)

-2.00

Accelerated deployment of EE programmes

-2.50 = Greater integration of renewables

Facilitation of EV and PHEV

-3.00
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Big picture too broad...

Figure 13. Regional CO, emissions reduction from smart grid deployment
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... and too general

Figure 4. Portion of variable generation of electricity
by region (BLUE Map Scenario)

%3 Ireland’s target is 40% by 2020
M 2000
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OECD North  OECD OECD  Transition China India Other Africa  Central and  Middle
America  Europe Pacific  economies developing Asia South America East

Source: |EA, 2010,

KEY POINT: All regions will need smart grids to enable the effective integration of significantly

higher amounts of variable resources to their electricity grids.



Roadmap:
Know where you're starting from
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Smart Grid — the background

RENEWABLE ELECTRICITY TRANSPORT ENERGY ENERGY EFFICIENCY

S
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40% 10% 20%

by 2020:
* 40% of electricity to come from renewable sources

10% of transport energy to be renewable and 10% of
passenger vehicles to be electric

20% increase In energy efficiency
Commitment to deploy smart meters on a national basis
Funding of over €10 billion on grid and network deveIoEment
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Ireland’s Unique Characteristics

Small, Advanced Electricity System
— Relatively small isolated system
— 40% renewable challenging

— New operational strategies and market mechanisms
required

Single Electricity market

— One market

— One transmission system operator
— One distribution system operator
— One great opportunity
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Ireland’s Unique Characteristics |

* ICT Infrastructure
— IBM, Cisco, Ericsson, Google, Intel ...
— proven record

« Research Structure
— Focus on industry partnership
— Electricity Research Centre, IERC...

* Innovative Smart Grid Companies
— Software development
— Energy services

— Network technologies )
seal &



Smart Grid — Current Activities

SMART
GENERATION

SMART SMART
PRICING OPERATIONS

SMART
NETWORKS
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Smart
Networks

Smart
Operations

Smart
Generation

Smart
Pricing

Research

—~

Future Smart
Pricing
Options

Grid 25
Strategy

SMART
GENERATION

Smart Grid — Activities .

Development

Voltage/
Var Control
Testing

SmartGrid
Ireland

Self Healing
Networks
Pilot

Demonstration

Grid SmartMeter

Behaviour at Technology
' High Wind : Trial
/N
Smarter

Micro Gen

Wind Farm
Programme

Operations

SmartMeter
Pricing Trial

DSM
Programmes

SMART
NETWORKS

Deployment

MV Networks




Assemble steering committee
and stakeholders....
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Roadmap — Steering Group

Roinn Cumarsaide, Fuinni agus Ac inni Na
Department of Communications, Ene an
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System Operator for Northern irefand
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The Smart Grid
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Smart Places:

Smart Meter enabled
Automated Load Control /
Smart Appliances / Demand
Side Management / Variable
Tariffs; Home Area Networks /

Building Energy
Management systems; EV
charging; Renewable
electrification of Space and
Water Heating and Cooling
systems; Renewable
electrification of industrial

heating and cooling process
loads...

The Smart Grid

Smart Renewables:
Maximised renewable
generation; Matching
demand and load to wind
availability; Enabling micro
generation (CHP / PV);
Enabling prosumers; Virtual
Power Plants...

Smart Transport:
Smart Meter enabled electric
vehicle (battery, plug-in
hybrid) charging; Vehicle to
Grid charging (V2G); Large
scale electrification of

transport...

2
SUSTAINABLE
sea l ENERGY AUTHORITY
OF IRELAND



Smart Grid:

The smart grid provides the
infrastructure, policy and
market conditions that will
efficiently and intelligently
integrate the behaviour and
actions of all users
connected to it...

Smart Places:
Smart Meter enabled

Automated Load Control /

Smart Appliances / Demand
Side Management / Variable
Tariffs; Home Area Networks /
Building Energy
Management systems; EV
charging; Renewable
electrification of Space and
Water Heating and Cooling
systems; Renewable
electrification of industrial
heating and cooling process
loads...

The Smart Grid

Smart Renewables:
Maximised renewable
generation; Matching
demand and load to wind
availability; Enabling micro
generation (CHP / PV);
Enabling prosumers; Virtual
Power Plants...

Smart Transport:
Smart Meter enabled electric
vehicle (battery, plug-in
hybrid) charging; Vehicle to
Grid charging (V2G); Large
scale electrification of

transport...
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@ Peak and load shifting & DSM

@ Reduced line Josses,
infastructure improvements,
volt / var management

@ Integration of renewviables
® Electrification of transport

Electrification of heating,
cooling, hot water

@ Electrification of industrial
heating / cooling loads

POLICY,
FRAMEWORKS &
SUPPORTS

INFRASTRUCTURE

TECHNOLOGY &
RESEARCH

CUSTOMER
ENGAGEMENT &
POLICIES

Emission Reductions Mt CO,

Smart Meter Rollout Complete

Wind energy meets > 30 TWh of final electricity demand

13.4Mt
4,300 ktoe
barrel of oil) €2.4bn, €3.8bn, €5.2bn

@ Buibdig gl dhewed o stimulate bafra o eetri dEV dargiog
@ Intody e uptabe of €95 and ebectricl resid 0
om,mdmw
® @ lewip b d capaly providess
® @ demand s Including apgeogesa pay i b
00 kil
L 2 4 hi
@ © o cyber secustyisses proactvely throwghstandards,regulaion and best
® © G P T
@ (oot 25 - 0% increase capacity, 1, 9000V intesconnection @ Additional 1,500 KVDC intercommection
0.0 Installed Wind cap 11,000 M
..r bl y p P [ .’ Actedhand
[ 2 gt d [ & Yol Nor coetl
® OO nsmat bienesgy, incrensiog f 1y
® @& 190050 prite syssem-wide stabiity secharssms {storoge, DSM, maltgolnt HOVChines..)

@ 1500 MW bioemass, S00MW gas (CS capacity instalied @ @ 2,000 MW of flexile services inclading 05 and stoeage
@ @@ Etablish 56t bed faclity & @ @ ngze with farge scale intemational RAD projects
@ @ Trawing and upshilling programmes ¢ smart grid workionce [enginesrs, elextriciars, scienists)

{ & 2 ble realtime (0, ) of ity
[ 3 i dy of use aifls, bome off
© @ @ sl scale demand s ot ials, automated contrd
@ @ feexchpopcs I, moniofing, cantrols
L2 2 4 lcale, ded ddesing ey yand ssbinability
& @ Soagesyien pilos
@ @ ® FessachintoHydrogen production/ storage
@ © @ Customer engagement and education
© O ® Hodussspecal ! ot sl besefi it
L g 2 2l i L
© @ @ Vel electiciy usage espand o

@ Standards and subsidies to encourage ptake of smart appliances
© ® iy d bl Y & @ g

KEY

@ Government &
governing bodies
@ Industry

@ Power systems
& regulators


smartgrid.swf

Closing comments:

When developing a rodmap, keep in mind.:
* One size doesn't fit all
- Roadmap should not be stand alone

« Work within existing policy
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Thank You:
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