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Plenary SessionSmart Grid Around the Globe

Mr. Cyro Vicente Boccuzzi – Smart Grid in Latin America

Professor Lina Bertling Tjernberg – Smart Grid in Europe

Mr. Sang-Ho Ahn – Smart Grid in Asia – Microgrid Case Study

Mr. Russell Conklin – International Smart Grid Action Network
(ISGAN)

Mr. Nader Farah – Session Chair

1

IEEE PES ISGT2015, Washington D.C., February 18, 2015

In 60 Minutes!
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Plenary Session - Smart Grid Around The Globe

Smart Grid in Latin America 

IEEE PES ISGT2015, Washington D.C., February 18, 2015

Panel speaker:  Cyro Vicente Boccuzzi has 33 years
ofexperience working in the energy and electricitysector. He is the
President of The Latin American

Smart Grid Forum and Director of the Division ofEnergy,
Department of Infrastructure at FIESP -Federation of Industries of
the State of SãoPaulo, Brazil. He was previously Vice Presidentof
AES Eletropaulo and ENERSUL electricitydistribution companies. He
is an electricalengineer, post graduate in BusinessAdministration
and has an MBA in Finance andControlling.
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Plenary Session - Smart Grid Around The Globe

Smart Grid in Europe 

IEEE PES ISGT2015, Washington D.C., February 18, 2015

Panel speaker:  Lina Bertling Tjernberg is Professor in
PowerGrid Technology at KTH - the Royal Institute of

Technology. Her research area is inmodernization of the electric
power systems withspecial interest in reliability analysis
andmaintenance management. She is serving asSecretary of IEEE PES,
is the Chair of theSwedish PE/PEL Chapter, and an expert for
the

EU commission within Energy, ICT and Security.
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Plenary Session - Smart Grid Around The Globe

Smart Grid in Asia, Microgrid Case Study 

IEEE PES ISGT2015, Washington D.C., February 18, 2015

Panel speaker: Sang-Ho Ahn is the General Manager of
Smart

Grid Division at LSIS, Korea. He has beenExpert Advisor of
National CompetencyStandard, Ministry of Knowledge Economy andKorea
Smart Grid Association for AMI, ESS andMicro-grid. He has a MSc
from North CarolinaA&T State University, and completed his
Ph.D

course work at Seoul National University and isnow finalizing
his doctor’s thesis.
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IEEE PES ISGT2015, Washington D.C., February 18, 2015

Panel speaker: 

Plenary Session - Smart Grid Around The Globe

International Smart Grid Action Network (ISGAN) 

Russell Conklin, U.S. DOE, is a policy analyst withthe
Office of International Climate and Clean Energyat the U.S.
Department of Energy (DOE). He currentlyserves as Vice Chair of the
Executive Committee forthe International Smart Grid Action Network
(ISGAN),a Clean Energy Ministerial (CEM) initiative and
IEAImplementing Agreement to accelerate thedevelopment and
deployment of smarter, cleaner

electricity grids globally. He received his Master ofPublic
Policy degree from the University of Maryland,College Park and a
Bachelor of Arts degree withhighest distinction and with honors
from thePennsylvania State University. 
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Plenary Session - Smart Grid Around The Globe

IEEE PES ISGT2015, Washington D.C., February 18, 2015

Session Chair:  Nader Farah is the founder and president
ofESTA International – a Smarter Grid consulting

firm. He has over 34 years of industry experienceworking with
clientele around the globe. Mostrecently he has been involved in
Smarter Gridprojects in the US, Mexico, Turkey, India,Vietnam, The
Philippines, and other countries.He has his BSEE and MSEE from
PurdueUniversity and is a member of IEEE, CIGRÉ, andseveral
industry forums.
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The Smarter Grid Movement

7


http://www.reliableplant.com/Read/27393/Nations-smart-grid-investment
 

IEEE PES ISGT2015, Washington D.C., February 18, 2015


http://www.reliableplant.com/Read/27393/Nations-smart-grid-investmenthttp://www.reliableplant.com/Read/27393/Nations-smart-grid-investmenthttp://www.reliableplant.com/Read/27393/Nations-smart-grid-investmenthttp://www.reliableplant.com/Read/27393/Nations-smart-grid-investment
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USTDA and Multilateral Agencies

Smart Grid Initiatives

8

USTDA

Multilateral

IEEE PES ISGT2015, Washington D.C., February 18, 2015
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Contact Information

9

Nader FarahESTA
[email protected]  Tel: +1 703
831 4567

Sang-Ho AhnSmart Grid Division at LSISSouth
[email protected] 

Tel: +82 10 5091 1101

Cyro Vicente BoccuzziLatin America Smart Grid Forum

[email protected]  Tel: + 55 11
2367 3270

Dr. Lina Bertling TjernbergProfessor in Power Grid TechnologyKTH
– Royal Institute of [email protected] 

Russell L. ConklinUS Department of Energy

Vice Chair, [email protected] Tel: +1 202
586 8339

IEEE PES ISGT2015, Washington D.C., February 18, 2015


mailto:[email protected]:[email protected]:[email protected]:[email protected]:[email protected]:[email protected]:[email protected]:[email protected]:[email protected]:[email protected]
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Smart Grid Developments in Brazil and

other Latin America Countries

Plenary Sessions on Smart Grid AroundThe Globe

Cyro Vicente Boccuzzi

CEO ECOEE

and

President of Latin America Smart Grid Forum
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 Agenda1) Latin America Region Overview

The Smart Grid Latin American Forum Activities;

Comparison among countries and with other Continents;

2) Challenges in Latin America (LA)

Latin America progress in the past years;

Challenges in Latin America; 

3) Main developments of Modern Grid in Latin America

Smart Grid Market in Latin America;

Brazil;

Some Other LA developments.

4) Conclusion and Recommendations 
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Smart Grid Forum Latin America Pioneer initiative in
2008;

Open periodic and systematic information

exchange and policy formulation – focus

on articulation and synthesis;

Collaboration with other similar initiatives

around the world;

Neutral, independent and inclusive (non

exclusive) vehicle to include the broader

possible matrix of stake holders on the

debates;

Seeks for modernization  achievable in a

sustainable way considering technical,

economical, environmental, political, legal

and societal aspects;

No fees: meetings are self sustainable, by

the annual meeting or case by case.
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Business oriented perspective fortechnology deployment;

Up to date worldwide progress review;

Focus on the next steps rather than onpast achievements;

No easy answers or silver bullets: theForum commits to raise and
debate the fundamental basic questions for the nextbuilding
blocks to move forward in the LA;

The work does not finishes after eachConference - it really
starts – everyConference is a new set up of the relevantquestions
and issues for the region´s nextyear´s debate and progress;

The 8th edition will take place inNovember 16th  and 17th,
2015, in SaoPaulo, Brazil.

Smart Grid Forum Latin America
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Latin America Region

Overview
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World Population Comparison2005 x 2012 (Million inhabitants)

Argentina, Brazil, Colombia, México and Peru are around 65% of
LA population.

296 589

3605

548

6454

316 745

4380

596

7165

EUA Europe Asia & Oceania Latin America World

2005

2012

6,8%26,5%

21,5%

8,8%

11%

United States

Source: Energy Information Administration, EIA.
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Source: Energy Information Administration, EIA.

World Electricity Consumption Comparison2005 x 2012 (TWh)
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Source: Energy Information Administration, EIA.

Per Capita Consumption Comparison2005 x 2012 (kWh/inh)
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Challenges in

Latin America
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Challenges in Latin America Overview

Relevant space for load and consumption growth;

Already much cleaner Electric Energy

Matrix than the rest of the world;

Low focus on Energy Efficiency, compared with the

rest of the world;

Urgency for losses recovery;

Main focus on the offer expansion with conventional bulk

generation – just starting to discuss and implement the

smart grid related technologies.
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Latin America progress in the past years

Regulators have been discussing, proposing and defining
guidelines for:

 –  Meters;

 –  Telecom;

 –  Tariff structure and dynamic pricing;

 –  Small scale renewable generation.

Despite no major official governments` comprehensive policies
yet incourse in Latin America.

At the same time, distribution companies margins in many
countries have

been reduced, meanwhile service levels requirements
(reliability,

commercial and losses) and associated penalties have been
upgraded.
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The Possible South America Network Integration

Energy

CorridorsPossible Interconnections

Current Interconnections

Energy benefits between Countries with:

•  Distinct hydrological behavior;•  Different levels
of hydro and thermal

generation.

Pacto

 Andino

Pacific

Mercosul

Difficulties:•  50 Hz x 60 Hz – Cost of Interties;

•  Size of Energy Matrix – Brazil x others;•
 Different Regulatory Framework;

•  Crossing Remote Areas – Amazon;

•  Reliability Standards.

High Potential:

•  Mercosul ;•  Pacto Andino;

•  Pacific

- Chile;

- Peru.

Conclusion:

 A comprehensiveLatam Network

is not feasible in

a near future
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Mexico12,0

Colombia9,8

Ecuador9,33

Peru7,44

Chile15,0

Venezuela9,2

Brazil18,0

Argentina5,3

Paraguay5,7

Uruguay26,1

Residential

Wide Range of Energy Prices (USD cents/kWh)

Source: Informal research from The Smart Grid Latin American
Forum
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6,5%

7,7%

7,6%

15,1%

0% 4% 8% 12% 16% 20%

United States

Europe

Asia & Oceania

Latin America

Demand growth can be

partially attended with

investments in efficiency

Source: Energy Information Administration, EIA.

Distribution Losses 2012
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Lessons from Brazil – How NOT to do It

Stored Energy in Reservoirs (% total capaccity)

Total Thermal Generation (MW avg)

Natural Affluent Enerfy (Inflows – MW avg)

Increasing uncertainty about risk of supply for 2015 and

decreasing storage capacity for the next years

Source: ONS

High dependence on hydrology - Supply conditions not normal –
dry season.
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Lessons from Brazil – How NOT to do It

Add to the bad hydrology a political and foolish tariff ruling
decision

 –  In September 2012 – Unilateral decision lowering
tariff in 18% for residential

and 30 % for small industries, breaking contracts and market
confidence.

And as a result get the worst Economic & Fiscal Crisis of
the sector´s history

 – losses estimates of R$ 70 billion (US$ 26
Billion) 

 –  Treasury subsidy were placed in 2012/ 2013 but not
sustained – tariff shock ofover 50% in 2014/2015.

Increased risk of rationing

 –  Lower tariffs pushed consumption to increase;

 –  Credibility and mistaken regulatory environment
stalled investments and

market confidence in general.
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Lessons from Brasil: Two lost opportunities…

Instead of draining the money from the tax payers and the
sector, government

could have funded long term consistent policies:

1) Promoting energy conservation & rational use

 –  Admitting the hydrology crisis publically;

 –  Applying the right signals on the prices – keeping
rules;

 –  Stimulating consumption and demand reduction
programs.

2) Using the funding drained for tariff reduction on systems`
modernization

 –  Implementing dynamic tariffs and smart
metering;

 –  Improving and promoting renewable self-production
and co-generation.
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Main Developments of

Modern Grid in Latin America
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Smart Grid Market Snapshot in LA US$ 49,8 billion by 2023
in five segments:

 –  Smart meters; –  Distribution
automation;

 –  Wide area measurement;

The bulk of the spending will be in distribution automation (US$
23.2bn),

followed closely by smart metering (US$ 19bn with 80.7m
meters);

Brazil and Chile are developing smart city pilots;

Colombia and Peru are finalizing roadmaps;

Ecuador is aiming for full smart meter deployment by 2017;

Established smart grid vendors are positioning themselves for
this hugepotential market and new players are entering the sector,
such as telecom

operators eager to expand their machine-to-machine (M2M)
market

offerings.“

Source: Northeast Group, LLC, “ South America Smart Grid: Market
Forecast (2013-2023) Volume II “

 –  Home energy management;

 –  Information technology.
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Brazil - Overview Brazil has more than 200 smart grid projects
with expenditures of R$ 1,6

billion (US$ 600 million) and has a R$ 7 billion (US$ 2,6
billion) initial

forecast to be implemented after 2015;

The most relevant 8 ones are bellow presented.
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Brazil – Functionalities' Overview

 Already in place advanced regulation for TOU metering (opt
in,

unfortunately), service quality, net metering, but sti ll very
shy focus on

DR and EE
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Smart Grid in Brasil

Beyond the mentioned main projects, almost all Companies in the
region are in

certain way incorporating smart grid related technologies in its
day by dayoperations under value analysis in the following major
main areas:

 –  Large clients metering and billing;

 –  Substation and network automation;

 –  Asset condition monitoring;

 –  Mobility;

 –  IT;

 –  Telecom;

 –  Safety and Security;

 –  Cybersecurity.

Clients also are progressively studying and incorporating
building and facility

automation, energy efficiency retrofits and in some cases,
starting to study and

deploy micro-generation in their buildings and facilities, both
for costs reductionand also for reliability purposes.
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Chile – Smart City in Santiago

This project is considered as an smart way to coordinate all
kinds of technology in

an integrated , functional and safety way; Each user will be
incorporated in a city of the future and also will participate
in

exploration of urban development which will deliver a new way of
life;

Nowadays, where urbanization grows exponentially, alternatives
such as Smart city

will be a priority of:

 –   local governments; –  business
development;

 –   universities.

For developing the quality of life.

The project coordinators are:

Source: http://www.smartcitysantiago.cl/reference-in-english
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Smart Colombia (Colombia Inteligente) Since 2011, a set of
companies in Colombia wanted to form a national

project based on establishing a framework of guidelines,
policies, andstrategies to support and development smart grid in
Colombia Electrical

System.

The first companies (private and public) were:

 –  XM (Power System and Market Operator);

 –  CIDET (Electrical Sector Research Center);

 –  COCIER (Colombian branch of CIER);

 –  CNO (National Operation Council);

 –  CAC (Commercialization Advisor Committee);

 –  CINTEL (Communications Research Center).

Source: IEE.org , Siemens , www.colombiainteligente.com.co
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Smart Colombia (Colombia Inteligente)

Improve the efficiency in the entire value chain;

Plan, develop, operate and maintain the electric power system
based on highreliability criteria, implementing the technological
developments;

Evolve the consumer to a proactive participant in the electrical
business, be aware

of his characteristics and allowing for them to have a
structured decision power;

Ensure the energy security for the country development.

Transmission

PM Us;

Power Electronics;

New asset technologies;

Advanced Operation.

Distribution

Infrastructure development;

Flexible network with Power

Electronics;

Smart Operation.

Generation

Renewable Generation;

Centralized Generation;

Market.

Consumer

Home area network;

Demands side management;

Energy Efficiency;

Electric Vehicles.

Supports

Regulatory Support;

Technical Support

 Human Resources.
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Governments and Regulators in LA are presently focused on
Electricity offerexpansion to keep pace with the region’s
consumption growth of 3 to 5%;

Presently very shy focus on DG, DR or Energy Efficiency;

Hydro will be still heavily present for next years in the region
and new hydroplants trend to be run-of-river and far from load
centers, with remainingheavy weight of transmission costs
(interconnection & energy gains);

Thermal power plants using gas and biomass may be a relevant
driver ofexpansion for short term, specially in Brazil to reduce
the water usage inthe reservoirs and increase supply security;

Incentives for new renewable (wind, biomass, small hydro) and
distributedgeneration should be competitive considering the high
T&D costs mainly inBrazil;

Conclusions and Recommendations
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Conclusions and Recommendations

LA have big contrasts – specific solutions must be driven to
specific marketrealities that may vary in a broad way inside the
same city or the samecountry;

Losses are a problem but also a main driver for the network
transformationopportunity in LA;

Most Companies are starting to apply smart grid technologies
under theircurrent operations;

typical clients’ consumption are much lower than in NA and EU,
makingpaybacks much longer for companies with weaker balance
sheets, biggerlosses and shorter debts maturities, so, for a broad
AMI/ AMR

implementation in LA the meter price is key !
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Despite of all constraints and difficulties, technology
penetration isunavoidable and is moving quietly in many countries
under the regular

specifications used for regular expansion.

The Forum will keep encouraging Government, Regulators,
Companies,

Costumers, other Agents and Stake Holders to move ahead
discussingfeasible ways to progress in the modernization of the
grids.

The next Conference and Exhibition will happen on November
16th and

17th in São Paulo, Brazil – Experienced people from
different parts of the

world and the Region are welcomed to debate and help to
localizesolutions: visit (www.smartgrid.com.br)

Conclusions and Recommendations

http://www.smartgrid.com.br/http://www.smartgrid.com.br/
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Thank You!!

Questions???Cyro Vicente Boccuzzi

E-mail: [email protected]  -
[email protected]  

Office: + 55 11 2367 3270

Mobile: + 55 11 99931 1002

www.ecoee.com.br  

www.smartgrid.com.br  


mailto:[email protected]:[email protected]://www.ecoee.com.br/http://www.smartgrid.com.br/http://www.smartgrid.com.br/http://www.ecoee.com.br/mailto:[email protected]:[email protected]


	
8/16/2019 Pess Li 1087

40/129

 About the Presenter

CYRO VICENTE BOCCUZZI has 33 years of experience working

in the energy and electricity sector. Since 2007 is a partner
ofECOEE, engineering and consulting firm focused on energy

management and technology, which is the first Brazilian

company with expertise in smart networks and cities. Cyro is

the President of The Latin American Smart Grid Forum and

Director of the Division of Energy, Department ofInfrastructure
at FIESP - Federation of Industries of the State

of São Paulo, Brazil. He was Vice President of AES
Eletropaulo

and ENERSUL, electricity distribution companies, and

Executive Director of Andrade & Canellas consulting, and
has

held positions and functions in various sector entities and
also

in boards of directors throughout his career. It is an
electrical

engineer, post graduate in Business Administration and an

MBA in Finance and Controlling companies.
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Plenary Session on

Smart Grid Around the Globe

On Smart Grid in Europe

IEEE ISGT, Washington D.C., 17 February 2015

Dr. Lina Bertling Tjernberg

Professor in Power Grid TechnologyKTH – Royal Institute of
Technology

Email: [email protected] 

Web: www.kth.se/profile/linab/ 

Twitter: https://twitter.com/LinaBertling 


mailto:[email protected]://www.kth.se/profile/linab/https://twitter.com/LinaBertlinghttps://twitter.com/Grid4EUhttps://twitter.com/LinaBertlinghttp://www.kth.se/profile/linab/mailto:[email protected]
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On Smart Grid in Europe

Targets, statistics and

developments Strategy, programmes and

priorities

Examples

Lina Bertling Tjernberg, IEEE ISGT, Washington D.C., 2015
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On Smart Grid in Europe

• The European Commission (EC) targets for 2030

 –  “renewable energy will play a key role in the
transition

towards a competitive, secure and sustainable energy

system ”

 –  objective of increasing the share of
renewable energy to atleast 27 percent of the EU's energy
consumption by 2030

• The EU definition of Smart Grid

“A smart grid is an electricity network that can integrate in
a

cost efficient manner the behavior and actions of all users

connected to it - generators, consumers and those that do both-
in order to ensure economically efficient, sustainable power

system with low losses and high levels of quality and security
of

supply and safety.”

Lina Bertling Tjernberg, IEEE ISGT, Washington D.C., 2015
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On Smart Grid in Europe

European statistics

• The EU power sector continues itsmove away from fuel oil, coal
andgas

• Wind developments Feb. 2015

-128.8 GW installed capacity(approx. 120.6 GW onshore)

- 11,791.4 MW installed in theEU-28 during 2014 - increase
of3.8% compared to 2013installations

- produce 284 TWh of electricity,enough to cover 10.2% of
theEU's electricity consumption.

Source: IEA

Lina Bertling Tjernberg, IEEE ISGT, Washington D.C., 2015
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On Smart Grid in Europe

ENTSO-E development plan

• 80% of the identified 100

bottlenecks are related to

integration of renewable

energy sources• trend towards larger, more

volatile power flows, over

longer distances across Europe

•extending the grid by 1.3% ayear enables adding 3%

generation capacity

•  Source: www.entsoe.eu 

Lina Bertling Tjernberg, IEEE ISGT, Washington D.C., 2015

http://www.entsoe.eu/http://www.entsoe.eu/
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On Smart Grid in Europe

Developments in summary:

• more integration between the

countries

• more intermittent power

• more large and small scaleproduction

• more plug in EVs and energy

storage solutions

•more active customers – procumers

• need of reinforcement in the

power grid

Smart Grid is the enabler!

Lina Bertling Tjernberg, IEEE ISGT, Washington D.C., 2015
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On Smart Grid in Europe

Europe 2020• the EU's growth strategy for the coming

decade.

 –  to become a smart, sustainable and

inclusive economy

 – deliver high levels of employment,productivity and
social cohesion

• Innovation Union, a Europe 2020 flagship

initiative aimed at securing Europe´s global

competitiveness

• Source: report available from

 –  http://eur-

lex.europa.eu/LexUriServ/LexUriServ.do?uri=

COM:2010:2020:FIN:EN:PDF 

Lina Bertling Tjernberg, IEEE ISGT, Washington D.C., 2015


http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=COM:2010:2020:FIN:EN:PDFhttp://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=COM:2010:2020:FIN:EN:PDFhttp://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=COM:2010:2020:FIN:EN:PDFhttp://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=COM:2010:2020:FIN:EN:PDFhttp://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=COM:2010:2020:FIN:EN:PDFhttp://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=COM:2010:2020:FIN:EN:PDF
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On Smart Grid in Europe

HORIZON 2020• The largest EU Research and Innovation

programme ever with nearly €80 billion of

funding available over seven years (2014-

2020)

• The financial instrument implementing theInnovation Union

• International cooperation is a key!

• General overview of the programme and

international collaboration:


 – https://www.youtube.com/watch?v=CimJI88c4fE 

 –  https://www.youtube.com/watch?v=rdMclcx

x0h8 

Lina Bertling Tjernberg, IEEE ISGT, Washington D.C., 2015


https://www.youtube.com/watch?v=CimJI88c4fEhttps://www.youtube.com/watch?v=CimJI88c4fEhttps://www.youtube.com/watch?v=rdMclcxx0h8https://www.youtube.com/watch?v=rdMclcxx0h8https://www.youtube.com/watch?v=rdMclcxx0h8https://www.youtube.com/watch?v=rdMclcxx0h8https://www.youtube.com/watch?v=CimJI88c4fEhttps://www.youtube.com/watch?v=CimJI88c4fE
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On Smart Grid in Europe

The European Strategic Energy Technology Plan 

• aims to accelerate the development and deployment of

low-carbon technologies

• to improve new technologies and bring down costs by

coordinating research and helping to finance projects

• promotes research and innovation efforts acrossEurope by
supporting technologies with the greatest

impact on the EU’s transformation to a low-carbon

energy system

• promotes cooperation amongst EU countries,

companies, research institutions, and the EU itself

Lina Bertling Tjernberg, IEEE ISGT, Washington D.C., 2015
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On Smart Grid in Europe

The European Electricity Grid Initiative

• The priorities for 2015 cover the objectives

of network monitoring, control, flexibility

and security.

 –  The development of control and

protection for large power systems witha large amount of
inverter-based

components.

 –  The development of methods and tools

to optimize asset management

 – The integration of small and mediumDER at
distribution network level

 –  The monitoring and control of Low

Voltage distribution networks

Lina Bertling Tjernberg, IEEE ISGT, Washington D.C., 2015
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On Smart Grid in EuropeSmart Grid

Task ForceProjects DB

Projects

DB

EEGI – SETIS

Projects

DB

Other users

(e.g. ISGAN)

www.smartgridsprojects.euhttp://ses.jrc.ec.europa.eu 
Visualization

platforms

Projects DB

Lina Bertling Tjernberg, IEEE ISGT, Washington D.C., 2015


http://maps.google.it/maps/ms?msa=0&msid=207832451315304885753.0004a76a95598e3113e5ahttp://maps.google.it/maps/ms?msa=0&msid=207832451315304885753.0004a76a95598e3113e5ahttp://maps.google.it/maps/ms?msa=0&msid=207832451315304885753.0004a76a95598e3113e5ahttp://maps.google.it/maps/ms?msa=0&msid=207832451315304885753.0004a76a95598e3113e5ahttp://maps.google.it/maps/ms?msa=0&msid=207832451315304885753.0004a76a95598e3113e5a
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On Smart Grid in Europe

Smart Grid Project GRID4EU• Project lead by 6 Distribution
System Operators –

covering > 50% of metered electricity customers in

Europe

• Total 27 partners different actors: utilities,

manufacturers, universities and research institutes

• Duration: 51 months Nov. 2011 to Jan. 2016

• Total costs: €54M ($74M) – of EC Grant €25.5M ($35M)

Project

Coordinator

Chairman of

General Assembly

Technical

Director

Lina Bertling Tjernberg, IEEE ISGT, Washington D.C., 2015
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On Smart Grid in Europe

2/27/2014 14LINA BERTLING TJERNBERG, SMART GRID SEMINAR,
STANFORD UNIVERSITY

Smart Grid Project GRID4EU

Lina Bertling Tjernberg, IEEE ISGT, Washington D.C., 2015
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On Smart Grid in Europe

Smart Grid Project GRID4EU

Objectives on business and societal

• Smart Grid cost-benefit analysis

•Technologies and standards

• Scalability and replicability over Europe

• Knowledge sharing

Lina Bertling Tjernberg, IEEE ISGT, Washington D.C., 2015
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16

Smart Grid Project GRID4EU

On Smart Grid in Europe

Lina Bertling Tjernberg, IEEE ISGT, Washington D.C., 2015
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On Smart Grid in Europe

• Each use cases has

been described with

a common and

shared method using

the IEC method

• Modeling of the

demonstrators with

the Smart GridArchitecture Model

(SGAM)

17

Smart Grid Project GRID4EU

Lina Bertling Tjernberg, IEEE ISGT, Washington D.C., 2015


	
8/16/2019 Pess Li 1087

58/129

On Smart Grid in Europe

Example study: effects of policies on charging of EVs

 Assessment of Electric Vehicle Charging Scenarios Based on
Demographical Data , Steen D., Tuan L., Carlson O.

Bertling Tjernberg L. IEEE Transaction on Smart Grid, September
2013.

• Conclusions: different strategies reduces the need for

reinforcement of the grid and contributes to lower losses

Lina Bertling Tjernberg, IEEE ISGT, Washington D.C., 2015


http://localhost/ttp/::ieeexplore.ieee.org:xpl:login.jsphttp://localhost/ttp/::ieeexplore.ieee.org:xpl:login.jsp
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THANKS AND WELCOME!

Smart Grid in Europe• For sustainable energy – resource
efficient

• HORIZON 2020

•Smart Grid Outlook - JRC data base

Dr. Lina Bertling Tjernberg

Professor in Power Grid TechnologyKTH – Royal Institute of
Technology

Email: [email protected] 

Web: www.kth.se/profile/linab/ 

Twitter: https://twitter.com/LinaBertling 


mailto:[email protected]://www.kth.se/profile/linab/https://twitter.com/LinaBertlinghttps://twitter.com/Grid4EUhttps://twitter.com/LinaBertlinghttp://www.kth.se/profile/linab/mailto:[email protected]
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I. Introduction to LSIS

POWERFUL & CREATIVE CHALLENGE FOR

THE GREEN FUTURE

Ab t LSIS
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About LSIS

Main Business Areas

Electric Power Solution/ Automation Solution/Drive Solution

/Metal Pipe/ Transportation System SOC/ Wireless Telecomm.

/Green Business (Smart Grid, ESS, EV, AMI, etc.)

Green Business Electric Power

Solutions

Automation

Solutions

Drive Solutions Transportation

System SOC

Leader in Power Solutions, Automation & Green Business

Sales

Op. Profit

(In USD, As of 2013)

Total Assets 2,010 M

2,250 M

167 M

Employees 3,500

Company Name LSIS CO., LTD

LSIS Global Manufacturing Footprint

• Headquarters : LS Tower, Anyang-si, Gyeonggi-do, Korea •
Plants : Cheongju, Cheonan, Busan, Dalian, Wuxi, Hubei,

Hanoi • Overseas Subsidiary  : China, Vietnam, Japan,
etc, 8

manufacturing / reselling subsidiaries in total• Overseas
Branch : USA, Europe, India, Vietnam, etc. 11

branches in total

Company Overview

4
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POWERFUL & CREATIVE CHALLENGE FOR

THE GREEN FUTURE

II. Micro-grid(MG)

D fi iti f Mi id 1 MG Overview
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Definition of Microgrid 1. MG Overview

Microgrid comprises LV distribution system with distributed
energy resources(DER) and flexible loads.

It can be operated in a non-autonomous way, if interconnected to
the power grid(utility grid), or

in an autonomous way, if disconnected from the power
grid(utility grid).

Transmission Customer

(Factory)

Distribution Customers

(Building)

Customers

(House)

Bulk

Generation

Micro Grid

Features

• Town, Community, Campus

• Overall energy consumption, in-house

production

• In case of power company outage,

main loads are uninterrupted

• Consumer reaction and demand side

bidding Infrastructure

Micro GridEMS

Cogeneration

RenewableGeneration

ESS

GreenCustomer

EVCharging Infra

Essence of Smart Grid

Renewable

Generation

EV Station

Transmission Distribution

Current Grid(Bulk Plant System) Smart Grid & Microgrid

6

Wh Mi id?

1 MG Overview
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Why, Microgrid?

Microgrid offer the various values such as power system
reliability, energy efficiency, energy security

and economic profits, in accordance with advanced technologies
in renewables, EES, power IT.

Category Values

Power System Reliability

Enhancement of power system reliability

Enhancement of power quality

Energy Efficiency

Reduction of the transmission losses by energy generation and
consumption in local site

Reduction of pollution using clean energy such as renewables,
fuel cell and etc

Energy Security or Islanding

Guarantee of uninterruptable power supply such as military,
hospital and any other

customers without interruption of power supply

Independent power system for power supply into islands,
mountainous to have

constraints of connection from inland to its site

Economic profit

Demand response in accordance with peak demand, ie, peak shaving
and load shifting

for cost saving in customer side, peak shaving in utility
side

Avoidance of installation cost of power system from utility to
local site

1. MG Overview

7

Types of Microgrid

1 MG Overview
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Types of Microgrid• There are two types in MG,
Stand-Alone(Off-Grid) and Grid-Connected(On-Grid).

• Off-Grid type lays focus on the stable operation, on the other
hand, On-Grid type focuses

on the enhancement of power quality and economical
operation.

Off-Grid(Stand-Alone)

On-Grid(Grid –Tied)

Description

EMS Goal Stable operation of power system(frequency control)

Site Island or mountainous area

Benefit Avoiding of installation cost of power system

Energy Low renewable energy

Description

EMS Goal

- Power flow control on tie line or optimization of

distributed generation

- Stable operation of power system in case of

disconnection from main power grid

Site Large scale customer

Benefit Enhancement of power quality

Energy Site-specific

etcSTS(Static Transfer Switch) & EES (Electrical Energy

Storage )

EMS

Renewables

EES LoadControllableSources

Renewable(PV/WT) EES Load

Power Grid

STS

EMS

1. MG Overview

8

Microgrid Operation

1 MG Overview
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Microgrid Operation

• In operation, Off-grid type is focused on constant voltage and
constant frequency for stable

operation of MG

•On the other hand, On-grid type is focused on the maintenance
of constant power flow on PCC [1].

Off-Grid(Stand-Alone) On-Grid(Grid –Tied)

Constant voltage, constant frequency operation Operation for
maintaining the constant power on PCC

[1] DG : Distributed Generation

[2] PCC : Point of Common Coupling

Load

Total DGin MG

Grid poweron PCC

LoadFreq.

Total DG[1]in MG

1. MG Overview

9

Load in Total = Total Output of DG [1] Load in Total = Total
output of DG + Grid power on PCC [2]

Case Study (1) O id

3 MG Case Study
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*SCP Inverter

*SCP

*SCP

MidnightPower

SCP

CalorimeterRapid Heating

Heating/Cooling

BESS

Power(AC)

Energy Usage Info. Energy Supply Info.

1st FloorSCP

2nd FloorSCP

Power

Calorie

Power

Calrorie

Refrigerate

TV

Light

Heating

Cooling

Rapid Heating

Room2

 … 

Room1

Room10

3rd FloorSCP

4th FloorSCP

ConsumptionMeasurement

SupplyMeasurement

*SCP : Smart Cabinet Panel, BESS: Battery Energy Storage
System

GS R&D Building

PV (10kw)

BIPV (4kw)

Geothermal Gen.

MainGrid

Grid Power

Fuelcell(10kw)

DC/AC

Winterbine (3kw)

Energy Management System

Control and monitoring of multi distributed generation resources
with integrated EMS

Energy effective and economic operation with advanced measuring
sys. and real time control Sys.

Inverter

Inverter

Calorimeter

Power

Calorie

Power

Calorie

Characteristic of LSIS MG System

 Monitoring of all energy data and operation

 Integrated control system for multi energy

resources

 EES for reliable and economic operation

 Advanced lighting control sys. with PLC

Standby power off system

 Electricity : PV + Fuelcell + WT + Grid

 Heat & Cooling : Geothermal Gen. + Boiler

 Rapid Heating : Fuelcell + Boiler

Case Study (1) – On-grid

Building Micro Grid (2011) - GS R&D Building (Yongin ,
Korea)

3. MG Case Study

3 MG Case Study

Case Study (1) O id
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Components of Building MG

3. MG Case Study

Wind TurbineBIPV

PV Fuel Cell

Building Micro Grid (2011) - GS R&D Building (Yongin ,
Korea)

Case Study (1) – On-grid

3 MG Case Study

Case Study (1) On grid
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Components of Building MG

3. MG Case Study

Smart Cabinet Panel EES

GeothermalSmart Meter and It’s Monitoring View 

Building Micro Grid (2011) - GS R&D Building (Yongin ,
Korea)

Case Study (1) – On-grid

3 MG Case Study

Case Study (1) On grid
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Charging (ESS)

Discharging (ESS)Case Study according to Operating Scenario
(March, 2011)

ESS

WT

BIPV

PV

KEPCO

Demand

3. MG Case Study

13

Building Micro Grid (2011) - GS R&D Building (Yongin ,
Korea)

Case Study (1) – On-grid

3. MG Case Study

Case Study (1) – On-grid
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Max. 6% difference according to Scenarios (Based on Spring
Season Tariff, KEPCO )

It is equal to 12% in Summer Season Tariff

If the difference btw Peak and Off-peak tariff is bigger, cost
effect will be higher

Accumulated Electricity Cost per Day

3. MG Case Study

14

Building Micro Grid (2011) - GS R&D Building (Yongin ,
Korea)

Case Study (1)  On grid

hour

0

50

100

150

200

2 4 6 8 9 10 11 12 13 14 16 17 18 20 22 24


   K  o  r  e  a  n   W   O   N

Spring Summer

hour

Tariff Difference

3. MG Case Study Case Study (2) Island On grid
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Island Micro Grid (2014) - Island “AN JUA” (Town office
Building) 

EquipmentCapacity

 /QuantityPurpose

MG-EMS 1 SetMG

Operatingsystem

P.V. panel/Inverter

60kW Multi Resource

Battery 100kWhTest for Off

grid type MG

SCP 1 SetMonitoring andLoad Shading

EES PCS 50kWNon-

interruptible

STS 1 SetSwitchingon-grid oroff-grid

DieselGenerator

26kWEnergy supplyin emergency

condition

* SCP : Smart Cabinet Panel

Main Purpose : Non Interruptible (less than 10 ms) Load shading
(when Black-out occurred)

3. MG Case Study

15

Case Study (2) – Island On-grid

Light HVAC

MCCB

DemandController(by SCP)

STS

Heater

3. MG Case Study

Case Study (2) Island On grid
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After Commissioning Test

3. MG Case Study

16

Island Micro Grid (2014) - Island “AN JUA” (Town office
Building) 

Case Study (2) – Island On-grid

3. MG Case Study

Case Study (2) – Island On-grid
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Item On-Grid Operation Off Grid - ① at Black-OutOff Grid -
② at Synchronization

after Revoke

DMS- Receive Status (PCS,ESS,PV,DIESEL)- Transmit target of
Active power- Load monitoring & Control

- Receive Status (PCS,ESS,PV,DIESEL)- Transmit target of Active
power- Load monitoring & Control

- Receive Status (PCS,ESS,PV,DIESEL)- Transmit target of Active
power- Load monitoring & Control

EMS- Receive Status (PCS,ESS,PV,DIESEL)- Control target of
Active power- Load monitoring & Control

-PV Inverter stop signal- Load monitoring & Control

- PV Inverter Run signal- Load monitoring & Control

PCS(EES)- Keep SOC(State of Charge): 40~80%- Charge &
Discharge Control

-when PCS detecting Black-out,immediately change to
Off-Grid(CVCF Operation)

-Response time : 1ms~10ms

- After Connecting to Grid,Synchronization & Operation

PV Inverter Supply Maximum Power into GridSupply according to
Load

(by EMS signal)Supply Maximum Power into Grid

(EMS signal)

DieselGngine

STOPOperation according to Load & EES

(by EMS)STOP

(by EMS)

3. MG Case Study

17

Island Micro Grid (2014) - Island “AN JUA” (Town office
Building) 

Case Study (2) – Island On-grid

Description of each facility’s status according to
operation 

3. MG Case Study Case Study (2) – Island On-grid
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Source Non-interruptable Load Shading

KEPCO

PCS(ESS)

KEPCO

PCS(ESS)

6ms

① at Black-Out ② after Revoke

Source Synchronization after Revoke

KEPCO/PCS(ESS)

250ms

25th Sep., 2014, Island An-jua Site 25th Sep., 2014,
Island An-jua Site

3. G Case Study

Island Micro Grid (2014) - Island “AN JUA” (Town office
Building) 

Case Study (2) – Island On-grid

RevokeSynchronization

Black out PCS Grid Power

Reference Project (1) – Island Off-grid 4. MG Reference
Projects
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19 / 36

* Phase #1(Building infrastructure) ‘11.11 ~’13.10 / Phase
#2(Acceleration step of operation) ‘14.1~’14.12 

Feature

Stabilizing ofrenewable energy

The first LargeScaled Off-GridMG PJT in Korea

• Facilities : Diesel (150kW x3), WT (500kW), PV (141kW),
EES (1.86MWh), Evs (4), AMI (200 Meters)

• Participants: JeJu local government, KEPCO, Korea
Southern Power co., LSIS etc

WP SetsStorage

Diesel SetsUse for backup

Power Line

Comm.Line

Auto-Switch

LoadsWTP Household

SP

j ( ) g j

Island Micro Grid (2013) - Island “GAPA” (Carbon Free Island
PJT) 

Reference Project (1) – Island Off-grid

4. MG Reference Projects
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• The following record shows successful result of frequency
regulation as soon as the microgrid

was disconnected from utility in condition of 50% loads and zero
power flow from utility.

• The main factor for this result is thanks to AGC(Automatic
Generation Control) response from

u-EMS.

frequency

frequency graph Legendfrequency

20 / 36

j ( ) g

Island Micro Grid (2013) - Island “GAPA” (Carbon Free Island
PJT) 

j

Reference Project (1) – Island Off-grid 4. MG Reference
Projects
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• The following record shows the breakdown of pow. Sys. in the
same condition of previous slide.

•This reason is because AGC is not operated, which means that
microgrid EMS is very importantto manage stable power system.

frequency

frequency graph Legend

frequency

21 / 36

Island Micro Grid (2013) - Island “GAPA” (Carbon Free Island
PJT) 

j ( ) g j

4. MG Reference Projects Reference Project (2) – On-grid
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OWS

(Operator Workstation)

DWS

(Database Workstation)

Gateway

Comm. Line

PCS

Battery(50kW×1H)

STS

(Static Transfer Switch)

PCS PCS PCS ChargerPCS

UPQC(100kVA×0.5H)

Power Grid

(KEPCO)

PV(30kVA)

Load Bank(0~96kVA)

Sensitive Loads(50~150kVA)

PV(30kVA)

Super Cap.(50kVA×10Sec)

Diesel Engine(82kVA)

Micro Turbine(60kVA)

Adjustable Loads(0~96kVA)

EV(30~50kVA)

Power Line

u-EMS

TR(380V/22.9kV)

Zone A Zone B

22

Factory Micro Grid (2012) - LSIS Cheonan Factory

Electricity saving : 7~9 % per year in average (by Demand
Control, PLC [1], PV and EES )

j Reference Project (2)  On grid

[1] Power Line Comm.

4. MG Reference Projects Reference Project (2) – On-grid
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Total View of Energy Consumption Renewable Energy
ManagementEnergy Efficiency & CO2 Reduction Monit.

Power Quality, Demand Control & AMI Facility & Equipment
Monitoring Energy Analysis Management

Real time Energy Management Monitoring for Micro-grid

Factory Micro Grid (2012) - LSIS Cheonan Factory

j Reference Project (2)  On grid

4. MG Reference Projects Reference Project (2) – On-grid
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Factory Micro Grid (2012)

Cellular Phone Monitoring in Real Time for Managers 

j Reference Project (2)  On grid
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III. EES(Electrical Energy Storage)

POWERFUL & CREATIVE CHALLENGE FOR

THE GREEN FUTURE

Applications for EES

1. EES Overview
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ppEES can be applied across the whole area of power system, from
generation plants to customers.

Renewables

Factory Building

Distribution

Substation

Generation

Transmission

Large ESS

Large ESS

Small

ESS

Medium ESS

• Spinning Reserve : Reserved generation power on peak

• Black Start : Power for starting generators

• Frequency Regulation : Fast dynamic frequency regulation

• Voltage Regulation : Reactive power compensation with
STACOM

or capacitor banks

• D/L Stability : Prevention of overloading on D/L

• Voltage Regulation : Reactive power compensation with
STACOM

• Facility Deferment : Deferment of the facility investment

• Smoothing Control : Renewable energy(output) stabilization

• Load Shifting : Continuous power supply at night time

• Islanding Operation : Off-grid operation for island or
mountainous

• Peak Shaving : Peak reduction for cost saving

• Load Shifting : Load leveling for cost saving in customer
side

and peak reduction in utility sideHouse

Large/Medium

ESS

Medium

ESS

General Configuration 1. EES Overview
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gThis configuration shows general components in EES, which is
subject to Grid

connection

PCS

SWGR

Power Grid

Battery

Bank

Communication

PMS

TR Panel

ACB

VCB

TR

… 

BMS

J/B

• PCS(Power Conditioning System) inverts energy from DC to
AC

power for supplying battery power into power grid(named as

discharging), from AC to DC power for storing grid power
into

batteries(named as charging).

• BMS(Battery Management System) measures the battery

information such as battery’s voltage, current, temperature
and

the other many kinds of battery parameters which are used by

PCS to control ESS and by PMS to monitor battery status.

• PMS(Power Management System) monitors and controls ESS

including related equipment . Through the PMS, operators can

obtain all related information of ESS operation.

• TR, CB and the other equipment not to be shown can be
applied,

which is subject to applications or system requirements .
For

example, the voltage of PCS is generally from 380V to 440V,
so

that if the ESS will be applied into different voltage then TR
will

be needed.

27

Peak Shaving & Load Shifting 2. EES Reference Projects
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• LSIS installed EES in the two factories of SAMSUNG SDI, the
major global battery company.

• Main purpose is for peak demand control and load shifting in
the factories.

System Outline

• Customer : Samsung SDI

• Location : CheonAn/UlSan Factories

• Rating

CheonAn : 2.5 MW/7 MWh(PCS/Battery)

UlSan : 2 MW/4 MWh(PCS/Battery)

• Purpose : Peak Shaving/Load Shifting for saving cost

• Place : Electrical Room• Scope : PCS and PMS, Engineering
& Installation 

SDI CheonAn Factory 

SDI UlSan Factory 

Cabling (Between PC and Batteries)  Bus-Bar Connection

(Between PCS and AC Grid) 

Site Overview

Installation Overview

28

Frequency Regulation

2. EES Reference Projects
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q y g

• KEPCO placed an order for Frequency Regulation EES for
Seo-anseong Substation in 2014

• The 16 PCSs, total 16MW(4MW in each container), where
installed for F.R.

System Outline

• Customer : KEPCO(Korea Electric Power Co.)

• Location : 345kV Substation

• Rating : 16 MW/5.4 MWh(responds for 15 minutes)

• Purpose : Frequency Regulation

GF(Governor Free) Control by Frequency

Regulator

AGC(Automatic Generation Control) Response

from EMS

• *PCC : 154kV Bus-bar via step-up TR(22.9/154kV)

• Scope

PCS : 16MW(1MW PCS × 16 EA)

Housing : Container type(4 EA, 4 × PCS/Container)

Frequency Regulator including frequency

transducer

Engineering & Installation

GF(Governor Free) Control

AGC Control

*PCC : Point of Common Coupling

29

Frequency Regulation 2. EES Reference Projects
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• The following shows the overall configuration of EES for
frequency regulation.

• The key technology is Frequency Regulator promptly measuring
frequency deviation and

supplies(discharge) or storing(charging) energy to/from power
grid via EES in order to regulate

frequency.

*KPX : Korea Power eXchange

30

Frequency Regulation 2. EES Reference Projects
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q y g

Picture of the Seo-ansung Substation with Frequency Regulation
EES

31

ESS with Renewables 2. EES Reference Projects
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• In Jeju island the first MW class EES and STACOM was installed
and operated in 2011.

• Main purpose was for reducing intermittency of wind
turbine(WT), which will result

smoothed power into the grid.

PCS & STACOM

• Rated Output : 750kW(V Rated : 16m/s)

• Rotor Diameter : 48.2m

• Tower Height : 45m

• Rotor Speed : 28/15 rpm

Site Overview System Outline

• Project : Korea Smart Grid pilot project

• Location : Jeju island

• Rating

500kW(250kW PCS × 2 EA)/500kWh(PCS/Battery)

STATCOM : 500kVA(250kVA × 2 EA)

• Purpose : Renewable Smoothing Smoothing of the slope of the WT
output variability

Constant power control

WT output energy shifting control

Reactive power compensation by STATCOM

• PCC : 22.9kV D/L via step-up TR(22.9/154kV)

• Scope

PCS : 500kW(250kW PCS × 2 EA)

STATCOM : 500kVA(250kVA × 2 EA)

EMS and TOC(Total Operation Center)

Engineering & Installation

Recording test results

32

ESS with Renewables

2. EES Reference Projects
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Smoothing Control

Energy Shifting Control• Some operation results can be shown as
below.

Constant Power Control

33
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Thank youFor more information… please contact 

e-mail : [email protected], [email protected] 

phone : +82-10-5091-1101

1


mailto:[email protected]:[email protected]:[email protected]:[email protected]
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 A Global Network to Capture

Global Experience on Smart Grids

Russell ConklinVice Chair, Executive Committee, ISGAN

Policy Analyst, U.S. Department of Energy

IEEE PES ISGT • Washington, DC • 18 February 2015

Today’s Presentation2
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…An Invitation to a Dialogue

I will cover:

•Who we are;

•What we do together as ISGAN.

I ask you:

•What can we do better?

•With whom should we partner?

How do we get to real-world outcomes?

Today s Presentation is an Invitation…

DISCLAIMER: The views expressed herein are my own! They do not
reflect the official

policies or positions of the U.S. Department of Energy, the U.S.
Government, ISGAN,

or any of its participants. Again, they are my own views and
opinions.

INFLUENCE & IMPACT3
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• Only indirectattribution

• Partial

attribution• Direct

attribution

• Most control

Heavily dependent

on ISGAN’s ability

to influence

Heavily dependent

on the skills and

knowledge ofISGAN members

INFLUENCE &
IMPACT TIED TO OUTPUTS/OUTREACH 

Impacts

 Activities

Outputs

Outcomes

AGENDA4
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I.  Why Smart Grids? (Global Challenge)

II. ISGAN (incl. Award of Excellence)

III.Final Thoughts

 AGENDA 

GLOBAL CHALLENGE

5
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GLOBAL CHALLENGE ELECTRICITY M ATTERS 

•  A Safe and Reliable Supply of Electricity is a Key
Preconditionfor Economic Prosperity.

Electricity is a key input to many commercial and industrial
processes

Electricity costs are a key element in consumer prices

•  A Clean Supply of Electricity is a Key Precondition

for Environmental Sustainability.

Power generation is a principal source of GHG emissions Clean
electricity can help “de-oil” transportation (without
emissions)

Potential GHG Reductions from

Global Smart Grid Deployment

 A 2008 World Bank paper found that electricity outagescost
Sub-Saharan Africa 2%+ in GDP!* 

*Eberhard, A., V. Foster, C. Briceno-Garmendia, F. Ouedraogo, D.
Camos, and M. Shkaratan, May

2008. Underpowered: The State of the Power Sector in Sub-Saharan
Africa. Africa Infrastructure

Country Diagnostic Background Paper. World Bank, Washington DC,
May 2008.

GLOBAL CHALLENGE6
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GLOBAL CHALLENGE GRIDS UNDER STRESS 

 Around the world, power grids are increasingly under
stress:

Both sources and demands for electric power are

progressively more varied and complex

Declining demand (in some economies)

 Aging or inadequate infrastructure (in many economies)

 Aging power sector workforce (in many economies)

Rapid demand growth / rapidly increasing consumer
expectations

(in many developing and emerging economies)

Policy and regulatory changes v. Policy and regulatory
paralysis 

(Target: Not too hot; not too cold. Calling Goldilocks…)

 AND historical business and operational models are proving
inadequate

SMART GRIDS7
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SMART GRIDS ONE VIEW (OUT OF MANY)

Source: Florida Power and Light; modified by U.S. Department of
Energy

SMART GRIDS8
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SMART GRIDS RESILIENT  AND AGILE GRIDS*

• Distributed Generation (PVs, microgrids, CHP, etc.)

• Cyber Security

• Big Data

• Advanced Analytics

• Advanced Communication

• Agile Control (segmentability, not segmentation)

• Advanced (Fractal) Architecture*Source: Craig Miller, Maurice
Martin, David Pinney, and George Walker , “Achieving a

Resilient and Agile Grid”, The National Rural Electric
Cooperative Association. April
2014.http://www.nreca.coop/wp-content/uploads/2014/05/Achieving_a_Resilient_and_Agile_Grid.pdf

Smart Grids9
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Smart Grids Key “Enabler” for Clean Energy

*Direct Reductions (dark green) : Energy savings from peak load
management,

continuous commissioning of service sector loads, accelerated
deployment of energy

efficiency programs, reduced line losses, and direct feedback on
energy usage

Enabled Reductions (light green): Greater integration of
renewables and facilitation of

EV and PHEV deployment

True smart grids dynamically integrate allsources of power
supply with all sources of

energy demand for power systems that are…

•  Cleaner

•  More reliable

•  More resilient•  Affordable* 

Deployed globally, smart grids have the

potential to help reduce global CO2 emissions

by over two gigatonnes per year by 2050. 

Source: IEA Smart Grids Roadmap Insights, 2011

Potential GHG Reductionsfrom Global Smart Grids*

*especially taking externalities into account

AGENDA10
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I.  Why Smart Grids? (Global Challenge)

II. ISGAN (incl. Award of Excellence)

III.Final Thoughts

 AGENDA 

WHY MULTILATERAL11
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WHY MULTILATERAL COOPERATION ON SMART GRIDS 

Top 6

Motivating Drivers 

for Smart Gridsfrom ISGAN analysis of

22 national-level survey

results

Scale is weighted total

Diverse Systems, Common Drivers:

• Electricity grids differ greatly from country to country,
market to market,

in technical characteristics, market structures, and
governance.

• Yet, countries are asking the same questions about
grid modernization

and drawing from simi lar pools of technologies, policies &
standards.

• Multilateral cooperation increases the likelihood of
brokering meaningfulconnections across the specific areas
of synergy. 

WHY MULTILATERAL12
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WHY MULTILATERAL COOPERATION ON SMART GRIDS 

Scale is weighted total

Top 5 

Technologies 

across All Driversfrom ISGAN analysis of

22 national-level survey

results

Diverse Systems, Common Drivers:

• Electricity grids differ greatly from country to country,
market to market,

in technical characteristics, market structures, and
governance.

• Yet, countries are asking the same questions about
grid modernization

and drawing from simi lar pools of technologies, policies &
standards.

• Multilateral cooperation increases the likelihood of
brokering meaningfulconnections across the specific areas
of synergy. 

So ISGAN Visit iea-isgan.org13
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So… ISGAN International Smart Grid Action Network =

•  Activities build a global understanding of smart grids,
addressgaps in knowledge and tools, improve peer-to-peer
exchange,

recognize excellence, and support replication of proven
ideas

•  An initiative of the Clean Energy Ministerial

• Organized as the IEA Implementing Agreement for a

Co-Operative Programme on Smart Grids (ISGAN)

Strategic platform to support high-level attention and

action for the accelerated development and deployment

of smarter, cleaner electricity grids around the world.

Visit iea isgan.org 


	
8/16/2019 Pess Li 1087

108/129

P ARTICIPANTS 15
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C S

Swedish Energy Agency

Commonwealth Scientific

and Industrial Research

Organization

Government of Canada

Norwegian Ministry of Petroleum and Energy

New Energy and Industrial

Technology Development

Organization (NEDO)

Sustainable Energy

 Authority of Ireland

Government of Belgium

Forschungszentrum Jülich GmbH

Government of the Netherlands,

Ministry of Economic Affairs,

 Agriculture and Innovation

Union Fenosa Distribucion

Government of Austria

Government of France Swiss FederalOffice of

Energy Government of Korea

European Commission

South African National

Energy Development Institute

Energy Market

 Authority, Singapore

Government of India

Government of Mexico

U.S. Department of Energy Ricerca sul Sistema Energetico (RSE
S.p.A.)

Contracting Parties: 25

Joining: Denmark

Invited: Brazil, Israel, TurkeyExpression of Interest:
Indonesia 

Ministry of Science and Technology

Department of High and NewTechnology Development and

Industrialization

Russian Energy Agency

Tekes (Finnish Funding Agency for Technology and Innovation)

BROADER NETWORK 
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… and more

ISGAN WORK PROGRAM17


http://sgcanada.org/http://www.ocean-energy-systems.org/index.phphttp://www.iea-4e.org/http://iea-retd.org/
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ISGAN WORK PROGRAM 

Annex 1:Global

Smart GridInventory

Annex 2:Smart Grid

CaseStudies

Annex 3:Benefit-Cost

Analysesand Toolkits

Annex 4:Synthesis of

Insights forDecisionMakers**

**Knowledge sharingby design

Foundational Projects(Global Understanding & Tools)

Annex 5:Smart Grid

InternationalResearchFacility

Network

(SIRFN) 

Technical

Projects

Annex 6:

Power T&DSystems

Annex 7:Smart GridTransitions

–Institutional

Change

ISGANAward of

Excellence

Other

Projects

Virtual TrainingAcademy

(in development)

ISGAN PRIORITIES18


	
8/16/2019 Pess Li 1087

112/129

ISGAN PRIORITIES 

Where possible, common contextual information, metrics,
KPIs 

C APTURE EXPERIENCES,
BUILD GLOBAL UNDERSTANDING & TOOLS,
FOSTER PEER EXCHANGE 

Annex 5:• Comparative

evaluation of smartinverter test protocols

• Smart distributionsimulation platform

• Advanced test. mthds.• Technical workshops

Annex 6:• Discussion papers &

briefs- EU & US policy

- Smart & strongtransmission

• Best practice case book(forthcoming)

• Technical workshops

Annex 7:

• Online network ofprofessionals in socialsciences for grids

ISGANAward of

Excellence

Virtual TrainingAcademy

(in development)

Annex 1: •Biennial assessments

of smart grid driversand technology

priorities 

•Smart grid project

webinars 

Annex 2:•Periodic case books:

- DSM- AMI (updated)- Consumer

engagement

(in development)•Best practice wkshops

Annex 3: •Comparison of cost-

benefit methodologies 

•

Tool to assess gridtechnology maturity

•Tools to assess value ofspecific smart grid

technologies 

Annex 4: •Discussion papers on

(for example)

- RE integration

- Smart grids in islands- Consumer

engagement 

•Outreach & commsstrategies 

 AWARD OF EXCEL

LENCE 19
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o International competition to showcase

global excellence, leadershipand innovation in smart grid
projects.

o Theme for 2014:

“Consumer Engagement & Empowerment”

o Winning project, runner up and finalistswere announced in May
2014 in Korea at

the Fifth Clean Energy Ministerial

o Winner selected by independent international jury of smart
grid experts,

including two from U.S. (Patty Durand, Nicolas
Abi-Samra)  – thank you!

Congratulations to Entergy New Orleans’

“SmartView” AMI Pilot! Winner!

The ISGAN Award of Excellence competition is supported by

 AWARD OF EXCELLENCE 201520
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2015 Competition is NOW OPEN!

o  Appl ications must be received by March 20,
2015 

o Official Rules, nominations forms, and other information

is available at www.iea-isgan.org/Award2015/Main  

o Winners will be recognized in May 2015

during an Awards Ceremony at the

Sixth Clean Energy Ministerial (CEM6, Mexico)

 

2015 Awards Theme:

Excellence in Smart Gridsfor Renewable Energy

Integration

The ISGAN Award of Excellence competition is supported by

Now through CEM6*


http://www.iea-isgan.org/Award2015/Mainhttp://www.iea-isgan.org/Award2015/Main
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21

• Online version of the AMI & DSM case books to make the
info and lessons learnedmore accessible and encourage direct
engagement with experts

• New case books on Consumer Engagement (based on 2014
Award of Excellence

competition results) and Power T&D Systems

• Completion of 2015 Award of Excellence competition focused on
excellence in

smart grids for variable renewable energy integration, in
partnership with theGlobal Smart Grid Federation

• EV-Grid Integration research report, in partnership with CEM
Electric Vehicles Init.

• Rooftop PV integration workshop, in partnership with CEM
21CPP, with goal to

inform South Africa policy development (Johannesburg, South
Africa, March 23-24)

• Discussion paper on RE integration in distribution
networks

• Online smart distribution modeling/simulation tool
launch 

• Technical workshop on microgrids at India Smart Grid Week
(Bangalore, March 3)

g*Mérida, Mexico – May 27-28, 2015 

AGENDA22
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I.  Why Smart Grids? (Global Challenge)

II. ISGAN (incl. Award of Excellence)

III.  Final Thoughts

 AGENDA 

POWER SYSTEMS 23
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NY PSC’s Reforming the Energy Vision (REV)

India’s National Smart Grid Mission

South Africa’s “War Room” Mexico’s Energy Reforms

…and (many) more!

The questions ISGAN participants – and this conference –are
asking are not academic… but you knew that 

Energy ministers, regulators, and other decision makers are

asking questions (right now) and want/need insights (right
now)

to support policy change and deployment of clean energy and

smart grids.

 ARE CHANGING NOW!

ISGAN’s Role I G id I ti

24
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• Strong, diverse experts community… (power of the network!)

Capture, share, and inform international best practice
across

key disciplines

Provide credible, objective insights on concepts worth
replicating

Reduce uncertainties in key processes and proceedings(i.e.,
“downstream” processes)

Identify common research needs and corresponding
opportunities

In Grids Innovation…

Linking Knowledge t ti

25
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…requires that we ask the rightquestions from
decision-makers’perspectives (all of them)

…requires sustained dialogue and

communication; two-, three-,four-way (plus) flow of
information

…requires that the ISGANcommunity functions as “partners”

with stakeholders, not just as “experts”

g gto action…

Questions 26
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What can we do better ? 

With whom should we partner ?

(How can we engage with you?)

How do we create and/or supportmore real-world
outcomes? 

Ques o sFor Reflection/Discussion

Thank you!

27
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For more information, please visit:

• ISGAN: www.iea-isgan.org 

• Clean Energy Ministerial Website:
www.cleanenergyministerial.org 

• IEA Energy Technology Network:
www.iea.org/techno/index.asp 

• ISGAN Partners:

o 21st Century Power Partnership
(CEM):www.21stcenturypower.org 

o Global Smart Grid Federation:

www.globalsmartgridfederation.org  

o Electric Vehicles Initiative (CEM):

www.worldevcities.org 

y

ISGAN Meeting

at Mexico City, 2012

Contact info: [email protected], +1 202 586 8339ISGAN
Secretariat Email: [email protected] 

Back-Up28


http://www.iea-isgan.org/http://cleanenergyministerial.org/http://www.iea.org/techno/index.asphttp://www.21stcenturypower.org/http://www.glboalsmartgridfederation.org/http://www.worldevcities.org/mailto:[email protected]:[email protected]:[email protected]:[email protected]://www.worldevcities.org/http://www.glboalsmartgridfederation.org/http://www.21stcenturypower.org/http://www.iea.org/techno/index.asphttp://cleanenergyministerial.org/http://www.iea-isgan.org/
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Back Up

India(co-lead)

United States(co-lead)

Denmark Finland

29
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21CPP = A FOCUS ON POWER SYSTEM TRANSFORMATION

The Power Partnership aims to advance integrated policy,
regulatory, financial, and

technical solutions for the deployment of renewable
energy in combination with

large-scale energy efficiency and smart grid solutions.

Mexico South Africa Spain

CORE PARTNERSHIP ACTIVITIES

On-demand Expert Consultation: Targeted consultations between
policy makers

and a global network of technical, policy, and regulatory
experts.

Peer-to-Peer Workshops and Exchanges: Workshops to convene grid
operators,

regulators, utility staff, and policy makers with their
international peers groups.

High-level Roundtable Events: Roundtable events convening public
and private

sector leaders to examine critical issues of power system
transformation.Thought Leadership: Research and analysis on key
issues to advance

international understanding of key power system issues.

 An ISGAN partner through the

India(co-lead)

United States(co-lead)

Denmark Finland

30
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Mexico South Africa Spain

Power Systems of the Future – January 2015

 A Keystone 21st Century Power Partnership
Publication

Five Archetype Pathways Toward Power

System Transformation

• Next-generation

Performance-based Regulation

• Clean Restructuring

• Unleashing the DSO

• Bottom-up Coordinated

Grid-expansion

• Bundled Community

Energy Planning

RECENT THOUGHT LEADERSHIP

India(co-lead)

United States(co-lead)

Denmark Finland

31
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INDIA

Key Stakeholder

CERC, MOP, MNRE, PGCIL,

NLDC, CEA, NITI AAYOG 

Priority Topics:1. Forecasting, scheduling, and

dispatch for wind integration;

2. Market design for hour ahead

and real-time markets;

3. Demand response

participation in power

markets;

4. Transmission planning in

support of Green Corridors

MEXICO

Key Stakeholders:

SENER, CRE, CFE, CENACE 

Priority Topics:

1.“Next generation” transmissionplanning for 2030;

2.Evaluation and expansion of

smart grid pilot projects;

3.Grid operational practices for wind

integration

SOUTH AFRICA

Key Stakeholders:

SADOE, Eskom, NERSA 

Priority Topics:

1. PV integration at low-voltagenetworks;

2. Plexos modeling for

integrated resource plan 

 ACTIVE TECHNICAL ASSISTANCE PROGRAMS

Mexico South Africa Spain

CLEAN ENERGY MINISTERIAL ACCELERATING THE
TRANSITION TO A

32
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  High-Level Policy Dialogue  Technical
Cooperation 

Engagement with the Private Sector and Other Stakeholders

Fifth CEM ministerial meeting (CEM5): Seoul, Korea on May 12-13,
2014

Sixth CEM ministerial meeting (CEM6): Mérida, Mexico on May
27-28, 2015

1 2

3

 Australia Denmark

Italy

South Africa

EuropeanCommission

France

Korea

Spain

Brazil

Germany

Mexico

United Arab Emirates

China

Indonesia

Russia

United States

Canada

India

Norway

United Kingdom

 Japan

Sweden

Finland


 ACCELERATING THE TRANSITION TO  A GLOBAL CLEAN ENERGY ECONOMY 

> 90% of Global Clean Energy Investment > 75% of Global
GHG Emissions 

CEM Initiatives ISGAN i f l

33
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Clean Energy Energy Efficiency Human Capacity Integration

Multilateral

Solar and Wind

Working Group

Super-Efficient

Equipment and

Appliance

Deployment

(SEAD) Initiative

Clean Energy

Solutions Center

21st Century Power

Partnership

Sustainable

Developmentof Hydropower

Initiative

Global Superior

EnergyPerformance

Partnership

(GSEP)

Global Lighting

and Energy AccessPartnership

(Global LEAP)

InternationalSmart Grid Action

Network (ISGAN)

Bioenergy

Working Group

Clean Energy

Education &

Empowerment (C3E)women’s initiative 

Electric Vehicles

Initiative (EVI)

Global Sustainable

Cities Network (GSCN)

ISGAN is one of twelve

IEA Implementing Agreements ISGAN i f 11 IA i Th IEA

34
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p g gISGAN is one of 11 IAs in The IEA

Electricity Coordination Group

ECG Coverage: DSM, Energy-EfficientEquipment, RE Deployment,
Ocean

Energy Systems, HTS, Smart Grids,

Wind Integration, Energy Storage,

GHG R&D, HEVs, PV Power Systems

Part of the…


MEXICO ENERGY REFORM:NEW AUTHORITIES FOR SENER,
CRE, CENACE


http://www.ocean-energy-systems.org/index.phphttp://www.iea-4e.org/http://iea-retd.org/
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Approve Expansion

Plan

Permits

Generation

“Modality”

Minimum

consumption to be

Qualified UserMarket

Monitor

Requirements

for Clean

Energy

Final

Rates

Participate in Final

Rates

Participate in Final

Rates

Final Rates

Dispatch

Rules

Reliability

Standards

Expansion

Plan Expansion

Plan

Generator

Interconnecti

on

Approve Expansion

Plan

Market:

Generation

Expansion

Operation

of Market

Planning and

Interconnection Studies

Approve expansion plan

MarketingControl/

DispatchTransmissionGeneration Distribution
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