
1

The implication of renewable power variation 
for large scale energy storage

Fokko Mulder
Delft University of Technology
Faculty of Applied Sciences

f.m.mulder@tudelft.nl



2

H2 Gas storage: MOFËs

J. Phys.Chem C 114 (2010) 10648

Chem. Comm. 47 (2011) 5244

H2 Gas storage: water stable MOFËs

H2 Gas storage: MOFËs

J. Phys. Chem. C 2012
J.Am.Chem.Soc. 2013

Destabilisation of MgH2:
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Impact of nanostructuring on 
Li battery materials

JACS 2005, 2007, 2009, 2011, 
Adv.Mat. 2009

Nature 2002, Acc Chem. Res. 2013

Adv. Funct. Mater. 2010 & 2011

Nanoionics: solid state electrolytes
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WO Patent 2,013,012,334
Adv. Ener. Mat. 2013, El.Chem.Comm. 2013 

High effective energy density 
of Li battery + 100%

General TU Delft:
- Energy as a main research area
- 5 times winner of 3000 mile 

World Solar Challenge     
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2012

How to get to a number for the future scale for energy storage?

Start from a scenario
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World energy use; Global Energy Assessment 2012

http://www.iiasa.ac.at/

525 EJ

280 EJ
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DESERTEC plan

Light switch 
on continents!

(day/night and
summer/winter)

0o

Renewablesé
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Most people live on the Northern hemisphere above 20o
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Large area still shows large wind power fluctuations

Internet source
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Varying output of renewables on an 

extended grid
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