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El cuidado del Medio Ambiente obliga a adoptar un enfoque multidimensional. La
correcta gestion de los residuos, la reduccion del consumo, la profundizacion del
reciclaje son apenas algunos de los tantos campos a abordar a la hora de avanzar
hacia un mundo cada vez mas sustentable. La generacion de energia verde es otro de
ellos. Y en este campo Uruguay ocupa un lugar destacado en el mundo.

De acuerdo con el Reporte 2018 sobre la situacion Mundial de Energias Renovables
elaborado por REN21 —red global que retine a actores clave involucrados en la

implementacion de politicas de energias renovables- “los paises que lideran el
camino en la penetracion de la VRE (Variable Renewable Energy) incluyen a
Dinamarca (con casi el 53% del total de la energia que genera proveniente de fuentes
renovables), Uruguay (28%) y Alemania (26%)”.
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Uruguay y Dinamarca, lideres
mundiales en la participacion de
renovables variables en la matriz
nacional

Segun un informe del IEEFA, Uruguay es el mercado de renovables variables de mayor
crecimiento en el mundo: las energias edlica y solar fueron responsables del 32 % de
la generacion total en 2017, en comparacion con el 1 % en 2013.

NOVIEMBRE 16, 2018 PILAR SANCHEZ MOLINA

mercapos ll MERCADOS & POLITICAS REDES & INTEGRACION Jll SISTEMAS DE GESTION DE LA ENERGIA
URUGUAY

El cuidado del Medio Ambiente obli;
correcta gestion de los residuos, la r«
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camino en la penetracién de la VRE
Dinamarca (con casi el 53% del total
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La planta fotovoltaica Del Litoral, en Uruguay.
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Uruguay y Dinamarca, lideres SIEMENS

mundiales en la participacion de lngemuity for life
renovables variables en la matriz
nacional

Segun un informe del IEEFA, Uruguay es el mercado de renovables variables de mayor
crecimiento en el mundo: las energias edlica y solar fueron responsables del 32 % de
la generacion total en 2017, en comparacion con el 1 % en 2013.

NoviEMBRE 16,201 Récord de demanda de energia eléctrica en lo que va del invierno

El pasado martes 2 de julio UTE registré un récord de energia
eléctricademandada en lo que va del invierno de 2019 con un total de 37,5

gigavatio hora (GWh).

—

/ De ese total, el 100% fue energia renovable y un 69% provino de fuente edlica,
é segun informo el ente estatal a traves de su cuenta oficial de Twitter.

Estas cifras implicaron un récord de demanda en lo que va del invierno, aunque
no logré superar los 41,4 GWh de demanda en el dia que se reqgistro el pasado
29 de enero de este afo.

En cuanto al maximo registrado en el invierno de 2018, segun UTE, la demanda
P fue de 40,5 GWh el pasado 25 de julio.

Esto se debio a las bajas temperaturas registradas en las ultimas horas en el pais. De hecho, desde el Instituto Uruguayo de
Meteorologia (Inumet), se alertd a la poblacion nacional de que desde el pasado martes 2 de julio hasta el sdbado 6 inclusive, “se
espera el ingreso de una masa de aire de origen polar” Esto generaria bajas sensaciones térmicas y un ‘gradual descenso de
temperaturas con minimas entre -3°/2°C y maximas de entre 8°/12°C", informo el instituto.

En mayo, segun informé la consultora especializada en temas energéticos, SEG Ingenieria, el 99,9% de la generacidn eléctrica en
Uruguay provino de fuentes renovables.

La planta fotovoltaic
Imagen: Atlas Renew De ese total, el 61,4% correspondid a energia hidraulica, 30,7% eolica, 6,2% biomasa, 1./ % fotovoltaica y 0,03% térmica.



Significant increase of distributed energy resources in the grid area of SIEMENS
AllgduNetz GmbH & Co. KG since 2001

250

225 - —
m W Installed Renewable Energies

' « New-built Renewable Energies
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Una villa agricola en el estado Baviera
Tomo la decision de ser un Live - Lab

Paises Bajos
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El Pueblo Aleman que produce 5 veces mas energia de la SIEMENS
gue necesita lngenuity for Life

_——

The™
Economist
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Proyecto IREN2: Motivacion SIEMENS

Ihg,ev\uf\ty‘forufe
IREN2 builds upon the achievements of Ourrt research
pariners:
IRENE: . |
- More infeed from renewable resources AUW
with lower grid expansion costs — thanks e AV
. . . . AllgéuNetz
to intelligent grid planning s
« Expansion with controllable grid Hmmthule-;i;’-‘“‘{;;"-
. . Kempten “
components such as an intelligent o
secondary substation — while avoiding RWTH
extensive measurement technology
» IDKOM
Questions in IREN2:
- c . . . . . Gefordert durch:
Solar and wind power, biogas, biomass — - Can grids with a high penetration of P —
culliefellesbize eminnias iz Luiss il renewables run autonomously? il g
energy from renewable resources than it Can th kinds of arid |
requires for its own consumption. an these m_ S oI gnd areas replace ‘
large conventional power plants? e et
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IRENE Project: Que paso6 en Wildpoldsried en los ultimos
anos?

The situation in 2010: Wildpoldsried already has a generation mix as expected for
Germany in 2020. Solar and wind power, biogas, biomass — Wildpoldsried
generates four times more energy from renewable resources than it requires for
its own consumption

Research objectives:

e

| » Cope with reversed power

ﬂ\. \< flows in distribution grids
o
— [l

due to renewable infeed

:%3 — ﬁ Influence of electro mobility
L on distribution grids
o
/< Economically optimized grid
awa | ﬁ- extension and stable
ﬂﬁﬂnﬂ operation
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IRENE served as living lab for
a future 2020 scenario
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Una Red de Distribucion Activa, con medidas y control en SIEMENS
tiempo real, pueden ahorrar costos de expansion, lngenuity for lfe
significativamente

Grid Control Y Research content:

%) » Deployment of around 100
/7 @ D Y _ measurement sensors

CO2 & cost Vs ’ + Data analysis
avoidance e ‘ .

; | S N e - YA Findings:

/J/ o b= ) P : » Active distribution networks with
: g e real-time measurement and control
preb?a?\?ion - 4 1 : can significantly save network
ALERT! expansion costs and increase the
1 E et infeed capacity for renewable energy

R 1 massively

Network Sl s PR e 8 (— For an effective and stable control of
Planning BT R R EP ' an intelligent distribution network, an
TS ' elaborate smart meter infrastructure
is not necessary
Source: Google Maps
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El almacenamiento con baterias ofrece un rango amplio de SIEMENS
caracteristicas muy interesantes para el manejo de la red lngenuity for Life

Balancing Research content:

» Deployment of a battery storage

% system (240 kVA, 300 kVA peak
Storage

power, Energy: 160 kWh)

®
’:i /- E « Voltage control at different locations

® Private
Peak » Energy shifting / peak shaving
avoidance
E i | Finding:
|
Infrastructure n.eseu Gas Battery energy storage systems offer a
broad range of interesting features for
° ° active network management however
“-——-" -
Distributed currently a business case only focused
optimization Proivora | S industry on voltage or thermal control is not
o viable
'El?ﬂ!‘ﬂ:m {E E

.
P . rE.
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Proyecto IREN2: Que ha sido instalado? SIEMENS

Iug,ev\uffy‘for&‘fe_
The existing grid hase been expanded: Control technology, synchronization and
protection equipment, two back-up generators (vegetable oil and biodiesel), and
flexible, converter-controlled generators and storage systems has been installed.
Research objectives:
@ O -
| » Operation as an island
ﬂ\- \< grid — disconnected from
[y Y
oo the main grid
;%; — ﬁ Utilization of the microgrid
as a topological power plant IRENZ is the first microgrid
(provision of ancillary ) ) ,
services) test of its kind outside the

- | laborato
E*Eﬁnﬂ Stable and economically ry.
optimized grid operation
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Aplicaciones utilizadas en el Live - Lab

- User Interface

-

Off-Grid Mode (Microgrid) 00
) SICAM ' -~
(9] EJ )) Microgrid Controller CBQ 'r B /
Station

]
. - . Giinzacher
o Diesel o \ Salzstrale i
generators ‘
Ma———

15 o= (5 SSN
Battery PV/Load Simulation :

Storage

System - E

[}
/ 1
¢ Turnhalle/

- E Wertstoffhof ':l lJ' w E H @

..
ew Spectrum Power 5 ANM
[

On-Grid Mode (Ancillary Services)
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Backup Generator,

500 kVA

Diesel Generator with Vegetable
Qil Operation, 90 kVA

Load bank, 0 — 150 kKW
controllable

Controllable Distribution
Transformer, 3 steps, 400 kVA

Battery Storage,
240 kVA ,160 kWh

Transformer Station

Intelligent Transformer
Substation, 9 steps, 400 kVA

Inverter Coupling, 500 kVA

Microgrid Controller

Active Network Management
System

Communication
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La Micrigrid operando en modo “Isla” SIEMENS
Iug,ev\uffy‘forufe.

Renewable and conventional energy production units form
a hybrid structure. This ensures grid stability and optimizes

efficiency during operation. - Plants have to ensure grid stability at all times —
particularly with fluctuating power infeed from solar

and wind power.

What a microgrid provides:

« A control system maintains the balance between
generation and consumption — this provides autonomous
operation.

A microgrid enables the profitable use of
renewable resources independently of the

supply grid.
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Analisis de Red: IREN2 SIEMENS
Iug@nah‘y{::r(ifa
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Operacion de lared: Acoplado/Desacoplado SIEMENS

Il«\gf»\ui\ly {br Ufe,

Layers View Schemes Prnt

QAR Cr| Qg D) -" S48 0K &) B DSSE-PQ-Results v View Nothina -
Microgrid Energy Campus - Islanding & Re-Sync / Topological Power Plant

Control MG-Controller Voltage external grid 40057 V Frequency external grid 5002 Hz Active power over PCC 1021 kW
o Enihle MG Goriratar Voltage island grid 40060 V Frequency island grid 5002 Hz Reactive power over PCC 1369 kVar
o AUTOMATIC operating mode % m voltage ex. grid
a Enable Autostart@Blackout s}
o Enable frequency control (LFC) o
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v S — it & Ga " " =
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“Citizen Demo” — Agosto 2017 — Blackout y Operacién “Isla” SIEMENS
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> C 0 O Noesseguro | iren2.ifht.rwth-aachen.de/en

Wildpoldsried

_Renewable P eneratig om the Research Project IREN2
+
h‘\_ ”
Current Meas;remeut
00:21:00
Generation 4.928 kW . . Energy Balance +4.147 kW
B T Wildpoldsried currently L ds electricity for additional
g 2 corresponds ele ora ona;
Power Mix consumption of suppiiesitsalf +532%
6,3-times
W wind 10.240
M s 3-person
il P;:sgtacflolhaic renewable hn:uhnld
= —600%  —400%  —200% 0% 200% 400% 600%
’
Yesterday
Tuesday, 20/08/19
Generation 37.840 kWh Energy Balance +107%
corresponds saving of Wl]d-polds ried supplied corresponds electricity for additional
Energy Mix itselfyesterday = Energy Balance
: 2 100 84.415
W Wind 3.795 21-times = 2.016
W Biogas litres of 5§ so 3-person
B Photovoltaic p—— renewable = 18.243 houschold
f=J
IJ—: o Generation Consumption
:
LastMonth
July 2019
Generation 2.299.659 kWh Energy Balance +30200
corresponds saving of Wildpoldsried supplied itself last month corresponds electricity for additional
Energy Mix e Energy Balance
) s < 2.299.659
M Wwind 230.657 £ 2 5.938
B Photovoltaic Htres of renewable : e
W Biogas heating oll % 1 571.598 bouschold

Generation

Consumption

N
AllgauNetz

Strom
Der Leitungsverbund fir das Allgau

http://iren2.ifht.rwth-aachen.de/en
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IREN2: Resultados del proyecto y avances SIEMENS
Iug,%uffyforhfa

IREN2 was able to gain significant insights into Microgrids, operated off-grid and as topological power plants

As topological power plants, microgrids can partially replace today's power plants, contribute to system stability and also
provide ancillary services through the integration of renewable generators and storage beyond today's levels.

The regulatory compliant integration of grid operation and energy market for the operation of grid-connected microgrids
is not sufficiently regulated today. This lacks economic incentives for the provision of local ancillary system services.

Microgrids as island grids increase the reliability of supply, and can represent an economically viable
alternative depending on the system environment.

Taking into account individual situations, grid protection and personal safety can also be ensured for island grids with
minimal adjustments.

A stable off-grid operation with multiple grid forming generators and zero rotating mass is possible. Under certain
circumstances, the degree of complexity for the realization increases.

Comprehensive, secure and robust ICT is one of the biggest challenges for the development and operation of
microgrids.

Automation and primary control technology today almost completely meet the requirements for microgrids. Manufacturer-
independent standardized products and solutions do not yet exist to the necessary extent.
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Siguiente Nivel: Proyecto de investigacion 2018 — 2021
Peer-to-Peer Energy trading usando Blockchains

oeb

www.pebbles-projekt.de

Creating an open market infrastructure
to self control local energy production
and consumption
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bles

energy connects

Convert electricity from a low involvement product
to a “electricity with a face*, enhance local
distribution channels
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Supported by:
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for Economic Affairs
and Energy

on the basis of a decision
by the German Bundestag
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