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March 11-2015 Uruguay
Power Demand, share by source.

(data from the real time executed dispatch)
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Hydroelectric
Plants
1541 MW

tropical rainfall regimen




Fuel fired installed capacity
Uruguay 2012
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Variabllity of hydroelectric
generati()n . (picture drawn in 2012)
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Petroleum forecast
mmm .... more variability than renewables !!!

Figure 32. World oil prices in three cases,
1980-2035 (2008 dollars per barrel)
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Uruguay 2010
Changing the power generation matrix

N
-~

2015

Hydro
2010 +Wind
Hydro +Biomass

+Fuel fired +LNG

.~

Investment planning optimization minimizing the expected future cost & risk

1200 MW of wind
200 MW of Blomass + Solar
540 MW of Combined Cicle (Natural Gas)

A regasification plant of LNG
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Changing the power generation matrix
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Power generation by source depending on rainfall
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MUSD

The design — 2010-2011

CAD = Combustibles + Compras a agentes nacinales + Importacion

2000

1800

1600

1400

1200

1000

800

600

400

200

(délares 2011 sin IVA).

P |

u SImSEE

/\‘-\

‘educcién de vulnerabilidad 1000 MUSD

\

<5% mayores>

e

promedio
e —

1200 MUSD

\,—-F—""/F

/"—__‘\.

\__,_4——/

<5% menores>

2012 2013 2014 2015 2016 2017

2018 2019



USD/MWh.

Wind power biddings
20 years PPA, each offer is for 50 MW.
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SImSEE

March 11-2015 Uruguay
Power Demand, share by source.

(data from the real time executed dispatch)
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INTERMITTENCY

different sources of variability need different filtering
cabilities.




2- VARIABILIDAD DE MUY CORTO PLAZO (10min-1 hora)

IREE IR ARG E

ind Windaw ] . . o ] “[a X
mondtona de las diferencias de potencias diezminutales

i to MATLAB? Watch th 800 : | : : | | : | | b

figure L A R

t (eje,sort(dPd e S s S 4

end('7 puntos') ‘ | ‘ | ‘ ‘ | |

m ([-800,800]) 4
bel 'probakilid

bel 'diferencig

400 les');grid

figure ('color 200
t (eje,sort (dPd
end{'7 puntos', 0

m ([-800,800])
bel 'probabilid
bel 'diferenci

les') rgrid
200 -

Frrar 1

. property valu 400

diferencias de potencia potencia (MWY)

ect Name : fi

perty Name : ' I ' ' I ' ' T puntos
600 — 14 puntos ||

figure ('colord : I : ' i i i 1 punto

. I I
£ (eJe, sort (dEd W0 2 3 w0 s e 70 8 %0 10
end ("7 puntos’, probabilidad (%)
m ([-800,800]) 4 les') grid
bel 'probabilid T d

bel 'diferencias de potencia potencia (MW)'

La variabilidad de la generacion edlica en el cortisimo plazo (plazos de
hasta 1 hora) no representa problemas de manejo para el sistema. Se
observa que esta variabilidad es menor cuanto mas distribuidos se
encuentran los parques.
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desvio acumulado
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Summer daily profile.
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Winter daily profile.
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An example of real time profile.
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energai esperada / promedio anual esperado

Annual profiles in per unit of the expected daily

generation.
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MW - average hourly

Generation by source on a specific stochastic realization
days of springer with high values of inflows to the hydroelectric plants.
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The value of a day ahead forecast

Demand, Wind and Solar
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Day ahead, Spot price forecast.
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looking to the future

Uruguay ->2040

More renewable,
*some challenges,
*|ot of opportunities



.5im5EE
Some challenges and lots of
opportunities

 Smart grid

* Demand response in real time.

e Spot price in real time.

* New demands ( irrigation, electric-mobility)

e Export opportunities to Brazil and Argentina



Optimal planning of the future investments in power
generation. 2020 -2040
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The value of daily filtering capacity.
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Thanks for your attention!.



