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Prablem

- Near 90% of population expected to live in cities by 2050
- Correlation between energy and growth

- Technology is engine that moves the urban system in its
development, but without energy, technology is completely
useless

- To achieve sustainability new renewable energy sources,
energy optimizing technology, and energy management
policies are required.

Source: https://www.fccco.com
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Los paises en desarrollo

H‘diern son los mas vulnerables

]
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la generacion de electricidad
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- Energy demand in Latin America expected to Boreddocrs — A =
double by 2040 ‘*' | P
- Highest energy consumption per capita ® & m, d . 6 |

- 9 Times more energy demand than Europe ———
despite having only 3/5 of its population

- Energy production (hydroelectric) is vulnerable
to effects of climate change, alternative ®
affordable solutions are required
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Source: www.elpais.com



Prablem

- Despite being an oil producing country,
70% of energy consumed in Venezuela is
hydroelectric

- Decreasing water levels, in addition to
higher energy demand and poor
maintenance of old infrastructure has
prompted an energy crisis

Source: www.eluniversal.com

SISTEMA ELECTRICO

La central hidroeléctrica Simén Bolivar (Guri), es la principal
represa del sistema del bajo Caroni

PRODUCCION DE ENERGIA

a3 turbinas usan b potencia del agua para hacer girar
los geneadores, y producit alectricidad

SISTEMA DE TRANSMISION REGIONAL DEL BAJO CARONI

Es ol encargado de llevar energia de las contrales hdroeldctricas a los cent
de demanda de Cluded Guayana, a través de ineas de 400 kV

SISTEMA DE TRANSMISION TRONCAL
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Mantienen el nivel de
la represa en un mangen
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Prablem

- Centralization under only one producer, no market
for energy

- Subsidized prices mean customers have little
incentive to save energy to reduce costs

ENERGIA ELECTRICA LATINOAMERICA
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Problem

MAR CARIBE

Cuestacitan

- Great distance between production plant and
consumption

- Regions outside the Capital and Central area
most badly affected by power outages and
programmed power cuts

- Dramatic consequences for economic sector,
as well as education and health RED TRONCAL DE

TRANSMISION

COLOMBIA

NATA Moy invaseatvaing grogrcfices




Prablem

Margarita Island, one of the regions most affected by electric power crisis

Submarine cable connection to mainland is only source of power

Unreliable energy has affected development of new projects, and has a direct negative impact on tourism

Local community has expressed need to adopt independent, renewable energy based system

Some have adopted diesel generators as source of power, but they rely on fuel and not everyone can afford
them

Source: Google Image
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mobility

Smart
governance

Source: Dorota-Fernandez, C (2018)
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» Power grid that uses digital
communications technology to
detect and react to local changes in
usage

« Change in energy production,
management and consumption

« Two-way communication between
the consumer and the utility

» Canintegrate alternate energy
sources

» More efficient delivery of electricity

Source: LG CNS
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» A micro-grid is a locally controlled electric

SMARTGRD
system

* It can function both connected to the SMERTQTY
traditional grid (mega-grid) or as an
electrical island (autonomous)

 Improved reliability, efficiency and lower
operation costs

i On
« Enhanced grid-customer interaction by use @._H_. -

of smart meters off |
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Weather forecast

Copyright Berkeley Lab

Source: Berkeley Lab
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» Community involvement in the development
process

« Chance to become prosumers

«  Community becomes testers of new
technologies

 Adoption of more energy efficient lifestyle

* Interconnected, engaged, resilient community

Smart

* Commumty

Source: Google Image
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» Guidelines for energy efficient, environment
friendly buildings, for both new developments
and retrofitting of older ones

 Adoption of a TOD model

» Make sure guidelines are properly adapted to
unique social, environmental and technological
conditions

Transit-Oriented Development (TOD):
building cities around transit




e Exanples

» Natural Gas plus Solar Power

 Provided energy during 2 say blackout after 2011

Tohoku earthquake
N
%‘ University ["\f“‘a,ﬁw
Connecting Point e | Zone é}b ,;"/
with Utility Grid / v
Energy Center — s ' City-owned
Zone

High School
Water Plant Facility

Cable Routes —
Buildings Vo

App. 0.5 km (0.3 mile)

Source: Berkeley Lab



e Exanyples

» Supplies electricity, heating, and cooling for 45,000
people campus

» Nearly 100 percent of all suitable rooftops at UCSD are
equipped with solar panels
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e Exanples

» Microgrid able to support population of 28,000

» Mix of diesel generators, steam and wind turbines

BORNHOLM

Source: Berkeley Lab




Exanples

»  Autonomous micro-grid in remote northern Chile

» Mix of solar, wind and thermal power

Source: Berkeley Lab
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» Special meters to convey information to users with
non-technical background

 Designed in conjunction with community

Source: Lorenzo Reyes, Universidad de Chile




e Exanples

» Crowdfunded model for development of solar
power plants

Biirgerinnen-Solarkraftwerk Wien Mitte

Eckdaten des Projekts

Anzahl der Module 1.424

Modulfliche ca.3.100m?2 ’
Dachfliche €2.9.000m?2 ’
Leistung 356 kWp

Jahresproduktion 324 MWh

COz- Einsparung  <ca. 130 Tonnen/Jahr ’ - .‘ / o Soul'Ce W|en Energ|e GmbH




e Exanples

Type of surface Faktor

Seattle GreenFactor

Impervious surfacesimpermeable to water and air,
no plant establishment. 0,0
(concrete, asphalt, impenetrable surface)

Partially impervious surface permeable to water and
air, without plant blish t. ; 0,3
(paving stones, sand, gravel)

SEATTLE/ green factor

plant establizhment. (gravel with grass, wooden 0,5

Half open surfaces permeable to water and air, zome :-;M ’ ;,’;,%_
deck, grass reinforcement) ”'

Plant surfaces without contact with the underlying
groundupper decks (over underground cellars or 0,5
garages) with lezz than an 80 ¢cm earth layer

Plant surfaces without contact with the underlying

ground no contact with the ground, more than 80 cm 0,7
earth layer
Plant surfaces with ground contact .
vegetation with ground contact, accessible for devel- 1.0

opment of flora and fauna

Rainwater infiltration per m? roof area precipitation
that infiltratez and regenerate:z groundwater, infiltra- 0,2
tion over surfaces with existing vegetation

Vertical greenery up to 10 m high greenery that cov-

ers inner and outer walls without windows, the actual 0.5
height, up to 10 m, is taken into consideration
Green roofs 0.7
extenzive and denze plant cover on a roof zurface A

BerlinBatope Factor Pre-S ettlement Historical Urban Uthan G reening

Conditions Development

Source: https://www.berlin.de, http://www.seattle.gov
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» Harness wind power

Latitude

92 70 68 66 61 62 0
Longitude
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Average wind power, Venezuela

Source: Google Image, F. Gonzéalez-Longatt et al., (2015)
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» Harness wind power

Latitude

92 70 68 66 61 62 0
Longitude
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Average wind power, Venezuela

Source: Google Image, F. Gonzéalez-Longatt et al., (2015)
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» Harness wind power
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Latitude
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Longitude

Average wind power, Venezuela

Source: Google Image, F. Gonzéalez-Longatt et al., (2015)
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» Harness wind power
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Source: Google Image, F. Gonzéalez-Longatt et al., (2015)
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» Harness solar power

Source: Google Image
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» Harness solar power

Source: Google Image
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Smart

ey Iplenentation

« Establish building guidelines appropriate for the
island’s conditions, with a focus on zero-energy
buildings for new developments

 Define planning guidelines with a focus on TOD,
consider boat transportation as part of transit network

 Incorporate public transportation modes
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Smart

ey Iplenentation

« Establish building guidelines appropriate for the
island’s conditions, with a focus on zero-energy
buildings for new developments

 Define planning guidelines with a focus on TOD,
consider boat transportation as part of transit network

 Incorporate public transportation modes




Smart
Energy

Inplementation

Establish building guidelines appropriate for the
island’s conditions, with a focus on zero-energy
buildings for new developments

Define planning guidelines with a focus on TOD,
consider boat transportation as part of transit network
Incorporate public transportation modes
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Project keys: decentralization / integration of public sector, private sector and communities / integrated spatial planning approach

Phase 1> -Meeting with the community to properly understand energy crisis, define potential alternatives and ensure

involvement in the project, both in the production and management of energy

-Secure financial support, possibly from private sector (tourism)

-Conduct necessary studies to determine optimum placement for new renewable energy plants

-Define new energy consumption standards, put in place a system to encourage saving energy instead of unlimited
consumption

-Community work to improve environmental awareness, change user’s practices to more energy efficient ones
-Establish green building guidelines properly adapted to the island’s social, environmental and technological

conditions




Smart

ey Iplenmentation

Phase 2>

Phase 3>

Project keys: decentralization / integration of public sector, private sector and communities / integrated spatial planning approach

-Activate the micro-grid, constant management and revisions necessary to ensure proper maintenance, efficiency
and adequate connection to main power grid

-Ensure new constructions follow established guidelines. Adopt an incentive policy for buildings that meet the
green standard

-Provide technical and financial assistance to low-income communities in the construction of new developments

-Retrofitting of all architecturally viable buildings, possibly with solar panel roofing

-New large scale developments based on TOD model
-Adoption of energy efficient modes of transportation to reduce use of personal fuel-powered vehicles

-Replicate model in other parts of the country
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