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�Todd Heinrichs, “Energy and clime”, 2013, ,Sandia 
National Laborationes
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��PSPP:Pumped Strage Power Plant
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�Fraunhofer Institute, EPRI
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Annual variation of inflow to the production system
Statistical spread of production capacity (in present power system). 

The "fuel" is for free, but our supplier is very unreliable!

Wet year

Dry year

chronological – historic 60 years ordered - wet – dry years 
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����3�HydroBalance$&!� #�

,+��
3Norwegian hydropower reservoirs offer the possibility for balancing the growing 
wind power production in Europe

-+�����3��	����
.+����
�:201342017�
/+$&!� #'%("() Dr. Michael Martin Belsnes – SINTEF' Energy Systems Dep. *
0+����3 25 million NOK)1NOK=14.2�3�5500��*
1+����/����3 SINTEF

���� 2+�������)WP14WP5*

CEDREN3 ◾WP1: Roadmap for energy balancing from hydropower

◾WP2: Demand for energy balancing and storage

◾WP3: Modelling and analyses to develop relevant business 
models

◾WP4: Environmental impacts of new operational regimes

◾WP5: Social acceptance and regulatory framework 
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���Norwegian University of Science and Technology CEDREN: Centre for Environmental Design of Renewable Energy
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Tv���H6/MW 8.5 MNOK/MW
T*EiCCGTH6/MM 6.0 MNOK/MW
T*EiPSPP�|py�H6/MM 9.6 MNOK/MW
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I)�Wilhelm Rondeel �Telemark University College�U Hydro Electricity and Storage capabilities in 
Norway,2012
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