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Battery Materials and Technologies
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» Sensors for Li-ion batteries
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German Electricity production

Electricity production and spot prices in December 2016
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German Electricity Production

Electricity production and spot prices in January 2017
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German Electricity production

Electricity production ans spot prices in Germany in May 2018
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Power, MW

Why we need energy storage?

Li-ion, 0.85 MW, 1.18 MWh Pump hydro, 900 MW, 19 h
———Total renewables z . ; '
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Energy storage
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Pump Hydro
Nant de Drance

Efficiency 80%

- |'eau est turbinée lorsque les besoins en électricité sont importants pour fournir de I'énergie de pointe.
e Lorsque les besoins en électricité sont moindres ou que la production issue des nouvelles énergies renouvelables
est excédentaire, I'eau est pompée du barrage inférieur vers le barrage supérieur pour stocker de I'énergie.

1. Lac de Vieux-Emosson 1. Galerie d'accés principale depuis Chatelard
2. Puits verticaux 2. Galerie d'accés et ventilation
3. Cavernes (machines et transformateurs) 3. Galerie d'acces aux installations supérieures

4. Galerie d’amenée
5. Lac d'Emosson

2 billions CHF .
iInvestment 2108

425 m

Lifetime
80 years

900 MW, 19 h 25 000 000 m3 297 000 000 m3




Energy storage

Storage reached 15 300 MWh as of 2017.

Other \

Sodium-based battery
_— Compressed air storage

S

Flow battery

Lithium-ion battery
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Li-ion battery

THE NOBEL PRIZE
IN CHEMISTRY 2019
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. M. Stanley
Goodenough Whittingham Yoshino

“for the development of lithium-ion batteries”

THE ROYAL SWEDISH ACADEMY OF SCIENCES
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Lithium-lon Battery

discharge IJ.

carbon etc. for Lt transition metal oxide
(graphite) (LICoO,, LiMn,0)
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Wiring conveys power and
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Single 18650 Li-ion cell

Dr Jonathan Buston, HSE Science Division (HSL) UNIVERSITY
Health and Safety Laboratory, UK ™[~ OF TURKU




Redox Flow Battery

S98 | NATURE | VOL 526 | 29 OCTOBER 2015

Power : Surface area
Energy : Volume of the tank
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10 kW, 40 kWh
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Tima Lora- Substation

80 MWh

Lithium-ion battery storage facility - Collaboration between Southern California Edison and Tesla
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Energy

Tesla to build world's biggest lithium ion
battery in South Australia

Elon Musk’s company Tesla will partner with French utility Neoen to deliver the
lithium ion battery designed to improve the security of electricity networl

Y n

100 MW -129MWHh battery
paired with a wind farm

° 0:00 / 0:55

Elon Musk announces Tesla's plan to build world's biggest lithium ion battery in South Australia

00@ 17,63§ 2,29';

Guardian staff
Friday 7 July 2017 04.42 BST PHOTO: This is what Tesla envisions South Australia's biggest lithium icn battery and wind farm will look like. (Supplied: Testa)
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Megabatteries : A large choice. ..

ViZn

ENERGY [ Y- 17 o
Primus Power EnergyPod
Wins Project of the Year

EnergyCell Zinc- Bromine flow battery

Eos Aurora 1000 | 4000
Gric-Scale Energy Storaps

Zinc-Iron redox flow battery

Zinc- Air battery

Vanadium redox flow battery
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200MW/800MWh VRFB Project
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DALIAN, CHINA
Background: 1) Improving ability of peak shaving
2) Optimizing the grid structure
3) Increasing utilization of renewable energy
4) Improving the local grid reliability

‘We store the fulure
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What elements?
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Fe, Cr, Al, Mn, Cu, Ti

Organic compounds
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