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Dia Tema Horas
Viernes, agosto 14 - Recapitulaciéon 2

- Presentaciones de estudiantes (4)

Sistemas de Automatizacion de la Distribucion 2
Sabado, agosto 15  Experiencias y estudios de casos de Automatizacion de la 2

distribucion.

Medicion Inteligente (Smart Metering). 3

Experiencia y estudio de caso.

- Presentaciones de estudiantes (4)

SCADA y Dispositivos Electronicos Inteligentes (IEDs) 2

Protocolos de Comunicacion, normatividad. 1
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Evaluacion:

> Sintesis y resumen escrito de lecturas en
clase.

> Presentacion de lecturas
> Informe visitas
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Agenda:

* Motivacion

« Aproximacioén a la definicién de Smart Grid: Conceptos, categorias
tecnologicas, vision smart

*Retos

*Nuevos componentes y conceptos.

*Proyectos a nivel mundial
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The world's population is expected to reach
9.1 billion by 2050, with virtually all population
growth occuring in less developed countries.
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¢Cuales son los problemas que debemos resolver?

Modelo actual: insostenible
» Agotamiento de reservas fosiles
» Impacto medio-ambiental
> Precios crecientes de la energia
Necesidad de un nuevo escenario energeético
» Nuevas tecnologias y sistemas
» Nuevas formas de transar energia y mercados
» Recursos energéticos distribuidos

o
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Panorama de consumo de electricidad

B
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Energy Information Administration (US): EIA

http://www.eia.gov/

http://www.eia.gov/countries/country-
data.cfm?fips=CO&trk=m

International Energy Agency: IEA

http://www.iea.org/

http://www.iea.org/statistics/statisticssearch /report/?&countr
y=COLOMBIA&year=2011&product=Indicators
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Colombia 46,93 52,86 1.126,36
USA 312,04 4127,31 13.226,86
China 1344,13 4432,90 3.297,97
Brasil 196,66 480,12 2.441,37
Dinamarca 5,57 34,10 6.122,08

Datos Banco Mundial
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Red de electricidad que utiliza tecnologia digital para controlar y gestionar el
transporte de la energia desde todas las fuentes de generaciéon disponibles
con el proposito de satisfacer la demanda de electricidad de los usuarios
finales.

Tienen capacidad de coordinar las necesidades y capacidades de todos los
generadores, operadores de red, las instituciones involucradas en los
mercados energéticos y los usuarios finales, de tal forma que se pueda
optimizar la utilizacion de activos, la operacion de los sistemas, los procesos,
reducir los costos y los impactos ambientales bajo condiciones de
confiabilidad y estabilidad.
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SMART GRID

A vision for the future — a network
of integrated microgrids that can
monitor and heal itself.

Q.

Offices

Wind farm

Smart appliances
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Can shut off in response to

frequency fluctuations.

Solar panels

Demand management

_ "\ Use can be shifted to off-
! l J peak times to save money

Execute special protection
schemes in microseconds. \§

Storag

o Energy generated at off-
| peak times could be stored

| in battedles for later use,

disturbances, and can signal
for areas to be isolated,

Energy from small generators
and solar panels can reduce__nd
overall demand on the grid, |

3 Industrial
plant

I, Disturbance

Central power
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» Concepto Smart Grid en Dinamarca :

https://www.youtube.com/watch?v=QqfM
wEQ2pbc
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SMART GRIDS: Inteligencia en Accion

Facilita el uso de Integra Fuentes de
Vehiculos Eléctricos w Avtgppaar Energia Renovables

& Y
f _H'Y
i1 -

Uso a g:;ien Escala . 7 S Advenimiento de
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n Smart

» Integracion de las fuentes de energias
renovables (Fotovoltaica, Eolica, Biomasa,
Geotérmica, ....)

» Modificar los mercados energéticos para
ajustarlos a las nuevas realidades y
necesidades.

> Preservar el medio ambiente: promoviendo
el uso eficiente de la energia.

» Involucrar a los usuarios de la energia en este
nuevo esquema.

» Integracion de los recursos energéticos
distribuidos. J
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»Operacion segura y economica.

» Gestion individual de los consumos.

» Flexibilidad, accesibilidad y
confiabilidad.

»Optimizacion de los procesos y la
demanda.

» Mejora la gestion de los activos.

»Minimizar el 1impacto de las
interrupciones.

»Integracion del transporte en las redes
eléctricas J




Flujo de potencia unidireccional

Comunicacién unidireccional
Sensores limitados
Monitoreo limitado
Restauracién manual

Supervision semiautomatica o
manual

Control limitado

Consumidor pasivo
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Flujo de potencia bidireccional
Comunicacién bidireccional
Sensores en todo el sistema
Amplio monitoreo
Auto-reparacion

Supervision remota

Control avanzado

Bastantes opciones del consumidor
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» Desarrollo e integracion de sistemas de
almacenamiento de electricidad y “peak
shaving” incluyendo vehiculos eléctricos e
hibridos y almacenamiento térmico

« Opciones de control e informacion a los
consumidores

« Desarrollo de normas para comunicacion e
interoperatividad entre los equipos de la red

http://www.youtube.com/watch?v=N8jqbKd8hVg&feature=related
http://www.youtube.com/watch?v=uBdO7N88098&feature=related
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ggegrations of Demand Response & Distributed Generation




» Vehiculos eléctricos
« Baterias
« Celdas de combustible
e Hibridos

Reservoir
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e Vehiculos eléctricos
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IEA input to the Clean Energy Ministerial - Update June 2011
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. Vehlculos electrlcos
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e Vehiculos eléctricos
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G4V -

Grid for Vehicles
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e Vehiculos eléctricos
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« Smart Cities
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Agenda:

* Motivacion
» Aproximacion a la definicion de Smart

Grid: Conceptos, Categorias Tecnologicas,
Vision Smart

*Retos
*Nuevos Componentes y Conceptos.
‘Proyectos a nivel mundial
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Proyectos de inversion Smart Grids, apoyo ARRA (SGIG)
Proyectos de demostracion Smart Grids, apoyo ARRA (SGDP)
or Otros proyectos w


https://www.smartgrid.gov/files/Document-of-Documents-01-23-2015.pdf
https://www.smartgrid.gov/recovery_act/overview/smart_grid_demonstration_program.html
https://www.smartgrid.gov/files/Document-of-Documents-01-23-2015.pdf

* European
Commision

 Grid4Europe
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http://www.smartgrids.eu/
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http://www.grid4eu.eu/overview.aspx
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 Pais pequeno
» Red eléctrica requiere una actualizacion
 Unared, un mercado gy 4
 Red de comunicaciones avanzada

« Geografia

« Energia convencional y renovable Vlento
mar

S q | http://www.youtube.com/watch?v=60arIImDgrs

smartondireland
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e Para 2020

RENEWABLE ELECTRICITY TRANSPORT ENERGY ENERGY EFFICIENCY
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e Malaga

smartcity
malaga

http://Iwww.youtube.com/watch?v=xZPSe5DoBf0
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"(gﬁ' Korea Smart Grid Institute
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Implementation

Directions by Phase

First Stage (2010-2012)

‘Construction and operation of the
Smart Grid Test-bed”
(Technical validation)

Second Stage (2012~2020)

‘Expansion into metropolitan areas’
{Intelligent consumers)

Third Stage (2021~2030)

‘Completion of a nationwide power grid’

(Intelligent power grid)

Smart Power Grid

- Real-time power grid monitoring
Digital power transmission
Operate optimal distribution system

- Predict possible failures in power
arids

- Connect the power system with that
of other countries

= Connect the power delivery system
with distributed generation and
power storage devices

- Self-recovery of power grids
- Operate an integrated energy Smart
Grid

- Power management of intelligent
homes

- Smart power management of
buildings/factories

- Zero energy homessbuildings

Smart Consumer -Various choices for consumers - Encourage CONSUMMErs’ power
including rates production
- Build & test electric wehicle charging - Expand electric wehicle charging - Make the presence of charging
facilities facilities across the nation facilities commmonly available
Tran:::" N - Dperate electric vehicles as a pilot - Effective maintenance and - Diversify charging methods

project

management of electric wehicles

- Utilize portable power storage
devices

Smart Renewable

-Dperate microgrids by connecting
distributed generation, power storage
devices and electric vehicles

- Expanded utilization of power
storage devices and distributed
generation

- Dptimal operation of the power
systern with microgrids

- Expand the application of power
storage devices

- Make renewable energy universally
available

Smart
Electricity Service

- Consumers choice of electricity rates
- Consumers selling of renewable
energy

- Promote transactions of electrical
power derivatives

- Implement real-time pricing system
nationwide

- Emergence of voluntary market
participants

- Promote various types of electrical
power transactions

- Promote convergence for the market
of electricity-based sectars

- Lead the power market in Northeast
Asia

WWW.UIS.edu.co

Facultad de Ciencias - Facultad de Ciencias Humanas - Facultad de Ingenierias Fisico Mecanicas
Facultad de Ingenierias Fisico Quimicas - Facultad de Salud - Instituto de Proyeccién Regional y Educacién a Distancia
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Build the world's best nationwide Smart Electricity Grid === Realize a low carbon, green growth society

Vision and Goals of Korea's Smart Grid

Pave the way for low carhon, green growth through a Smart Grid
Build a nationwide Smart Grid

Build a Smart Grid across metropolitan areas 203 0

Build a Smart Grid Test-bed 2020
2012

- Build a monitoring & control system of the power grid

Smart Power Grid - Build a failure prediction & automatic recovery system of the power grid
- Distribute nationwide smart meters
Smart Place - Build an automated energy management systerm

- Build a nationwide charging infrastructure
- Build an ICT-based electric vehicle operating system

- Create a large-scale renewable energy generation complex
- Develop large capacity energy storage devices

Smart Electricity Service :Mﬁmm:ﬂi@mny“;’adnﬂ system

ion

Smart Transportation

Smart Renewable



http://www.smartgrid.or.kr/10eng4-1.php
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AROS

CONSTRUIMOS FUTURO

Overview of Inplementation Plans of the leju Smart Grid Test-bed

Five Areas of the Test-bed

Build Smart Power Grid Infrastructure

Lay the foundation for Lay the foundation for
efficient energy use expanded distribution of electric vehicles e e e
Provide new electricity services
Phase-by-Phase Implementation Plans
Phases Period Key focus areas Key contents

- Linking grid networks and consumers,
Basic stage imfmincorebutdng  2010-2011  Smart Power Grid, Smart Place, Smart Transportation gfid n?tfmrlu and electric vehicles

- Provide new power services

Expansion stage imsguted operstion)  2012-2013 Smart Renewable, Smart Electricity Service - Aocommodate renewable
energy sources ta the power grid



