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Smart Grid (SG) Definitions
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Intelligently integrate the actions of all users connected to

It - generators, consumers, and those that do botto
efficiently deliver sustainable, economic and secure
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Smart Grids

wSome notes:
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rather than a technical definition
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commonly accepted scope of what "smart" is
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definition a "Smart Grid" is not a grid but a
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Smart Grids are closely related with the intensive use of
renewable energy sources

FIVE MAJOR DEVELOPMENTS
ENABLING THE SHIFT TO 100%
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Smart Grids

A sector intransformation: Electricityindustry trends and
figures,Eurelectric January2015,basedon the latest available
industry figures (2013)
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TABLE 2: EXAMPLE OF COUNTRIES WITH A HIGH PEAK SOLAR AND PEAK
WiND PrRODUCTION

PEAK SOLAR
Final
Peak Solar consumption
powered Date of Peak intheis | % covered
generation in 5|:|Iar. minutes of | by Solar
2013 In 15 min genemlion peak solar
interval production
GERMANY 5955 21 Jul | z013 10743 56%
BELGIUM 2.062 20 | Apr |2013| 7.9 29%
PEAK WIND
Peak Wind e
powerad Date of III:I!'I‘E::JhI'I'Ip 197 % covered
generation in PeakWind njn::lr'utz;f:-f by Wind
2013 in 15min generation -
. peak wind
interval :
produchion
DENMARK 4.892 22 | Oct | 2013 4.914 g9%
PORTUGAL 3,864 10 Dec | 2013 6.654 8%

Issue / opportunity

FIGURE 11: AMNUAL INVESTMENT ($BN) IN RENEWAELE ENERGY
IN EUROPE
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Source: Global Trends in Renewable Energy Investment 2014, Bloombeng New Energy Ainance

Alntelligent energy resource
management

ANew players
ANew business models
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A sector intransformation: Electricityindustry trends and figures, Eurelectri¢ January2015,basedon the
latest availableindustry figures (2013)
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TABLE 3: SELECT GOYERNMENTS THAT HAVE
AICHIEVED 100% RENEWABLE ELECTRICITY

(lf GOVERNMENT POPULATION DATE ACHIEVED
\\ L

. Acpen, Colorade, U.S. &, 700 2015
?E Carinthia, Austria 550,000 2013
i.lJ ElL Hierro, Canary lslands, 10,700 2014
(| Spain
£3| Greensburg, Kansas, US. 777 2010
lceland 317,351 1982
Kodiak Island, Alaska, U.S. 15,000 2015
e | Schleswig-Holstein, 2,800,000 2014
Germany
N
Tokelau, New Zealand 1,337 \ % 2012
Lowrce: Ciean bdge ressarch Q)
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Smart grids & microgrids
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ACitizens (smart cities)
ACustomers (retailers)
AConsumers (utilities)
Aé

h - '

AActive consumers
ADemand response

AResource/player aggregation




People

Citizens form cooperatives to drive the energy transition
Number of energy cooperatives in Germany, 2001-2013
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(" German energy transition is a democratic movement
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EnergyTransition TheGermanEnergiewendeBy Craig Morris, MartinPehnt

Aninitiative of the HeinrichB&ll Foundation

15 Releasedn 28 November2012,Revisedluly 2015
www.energytransition.de
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N ew YO I k R EV Power to the people - the blockchain's consumer

(Reforming the Energy Vision) energy revolution begins in New York

— By lan Allison
e _ ; .- e
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™~ 7 " Minimize or Eliminate Power Outages for
MICROGRID 9
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Markets Policy Players Microgrids Infrastructure Regions Resources

Moody’s on New York REV: Winners, Losers and What'’s
Next

= October 21, 2015 By Elisa Wood Leave a Comment

SHARE: Ed witer 12 [f Facevook 2 [] unkean 54 [l Googe [ more

New York utilities would not become obsolete, but may
actually see their value increase under New York’s Reforming
the Energy Vision, or REV, according to a report issued this
week by Moody's Investors Service.

REV Is a regulatory remaking of electricity markets being
watched carefully by other states as a possible model to
manage the growing decentralized grid. The sweeping
industry restructuring would give new status on the grid to
local energy and likely heighten microgrid develop

0360 950 Free- Trade BltCom 244 A NEW

This would disrupt the conventional business model of the ac Cl ]
state’s major utilities: Consolidated Edison, National Grid, Iberdrola and Fortis. with our money' - ) m ' .

However, New York is looking at ways to reconfigure and preserve the investor-owned utility role on the disrupted electric  Power to the people - the blockchain's consumer energy revoluticn begms in New York (iSto
grid. Rather than becoming obsolete, utilities may in fact “see their value increase,” Moody’s said.

“By proactively encouraging utilties to adopt a business model that supports new technologles, a long-term plan ke REV The energy industry took 2 giant step towards a consumer-run future today (Monday April 11)
could prove to be an orderly and economic response to the technology risk facing the utility industry” said Moody'ssenior  When New York start-up TransActive Grid enabled the first ever peer-to-peer paid transaction of
vice president Mihoko Manabe in the report, “Regulated Utilities — US: NY’s REV: Seeking a Greener Utility Grid for the energy in the U Xe
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értificial Intelligence
Intelligent systems

Optimization and Computational
Intelligence

Knowledge discovery

Machine learning

Big data

Affective computing

Intelligent Interfaces

Ptogai_v.er
Energy systems

User modeling

Cyber-physical systems

Context Awareness

Ambient intelligence

Multi-agent systems

Semantic web

Ontologies
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Demand Response

o Commercially active,
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