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A 63kWh/100kW looks like…
Partner:

Technology:
– Lithium-Titanate (LiTiO)

Quizz:
In general /   LiTi

• Energy density [Wh/kg]?

• Number of cycles [-]?

• Max Current [xC]?
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A 63kWh/100kW looks like…
Partner:

Technology:
– Lithium-Titanate (LiTiO)

Quizz:
In general /   LiTi

• Energy density [Wh/kg]? 30-250   /   ~70

• Number of cycles [-]? 500-5’000   / ~15’000

• Max Current [xC]? ~2C        /  ~10C
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Examples of applications of LiTiO

Energy density not as critical + Large number of cycles needed

Stationnary
Anxilliary services for the grid
Example Graciosa Poject:
https://vimeo.com/164569977
(Leclanché)

Fast charging
For buses services
Example bus TOSA (ABB):
400 kW – 30 sec
3-7 stations (line 23, Geneva)

Ferry
Many cycles/day
http://www.leclanche.com/file
admin/user_upload/20150609
_press_release_leclanche_fe
rry_fr.pdf
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What for a Tesla ?
comparison is not reason ! (mobility ≠ stationnary)

Tesla Model S P85: (about. 400 km, ~ 90’000 CHF)
• 335 kg for 85 kWh = ~240 Wh/kg (without packaging)

• ~7’100 cells (type NCR, ~400 cycles)

Sources: http://blog.erios.org http://www.vroom.be 6
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Back to the grid
Auxiliary services; different uses

Different services of a battery in a Grid:
• User (locally)

• Peak shaving
• Self-consumption
• Voltage control
• Filtering

• Power System (large systems)
• Frequency control
• Energy optimization
• Economic optimization
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Example: peak shaving
Using fuzzy logic

Challenges in peak shaving :
• Battery has a limited capacity and inverter a limited power 
• The future consumption is unknown

• Might be influenced by stochastic parameters
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Meteorological influence on consumption?
Figures for France

Quizz:
France: about 80’000 MW at peak power, 70 Mio People

• What is the consumption variation in France for…:

• 1 °C colder ?

• Variation of nebulosity of 1 Octa ?

NB: Octa: is the unit of measure of cloudiness. From a human observation of 
the sky, it is expressed on a scale of 0 to 8 (0 corresponding to a clear sky, 8 
to a cloudy sky)
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Meteorological influence on consumption?
Figures for France

Quizz:
France: about 80’000 MW at peak power, 70 Mio People

• What is the consumption variation in France for…:

• 1 °C colder ? + 1’600 to 2’400 MW

• Variation of nebulosity of 1 Octa ? + 650 MW

NB: Octa: is the unit of measure of cloudiness. From a human observation of 
the sky, it is expressed on a scale of 0 to 8 (0 corresponding to a clear sky, 8 
to a cloudy sky)

Source: http://www.rte-france.com/sites/default/files/2015_bilan_electrique.pdf 10
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Fuzzy logic
But intelligent rules are needed

Definition of rules:

Example:
 Tendance Météo operateur SOC jour 

précèdent 
Facteur correction 

seuil 
Règle 1 Positive et Moyen Nulle 
Règle 2 Négative et Moyen Positive 
Règle 3 Négative et Déchargé Positive 
Règle 4 Positive et Chargé Négative 
Règle 5 Stable et Déchargé Positive 
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Test results
Example for a working week

Blue = if without battery
Arrow = example of «smooth» correction (load > than usual)
Week-Ends: operation «high/low tarif» (arbitrage)

economic parameters not yet convincing but excellent behavior of the regulation
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Study Case « DSO »
Domestic vs centralized storage

Case study for « Coudrettes » disctrict, Lausanne
• Base case: no PV, no Battery
• Case 1: every house with PV but no battery
• Case 2: every house with PV has a battery
• Case 3: the battery is located in the distribution station
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Influences…
Self-consumption, voltages

• The domestic batteries 
improve the self-consumption
• Obvious, but also interesting on 

economical side for customer

• When the central battery 
arrives full or empty, the load 
on the network changes 
suddenly
• The domestic batteries are more 

“smoothing” 

• The batteries (de- or 
centralized) are too «small» to 
have a real influence on the 
voltage
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Conclusion

Batteries : many technologies and still developing
• i.e. LFP, LTO, LMO, LCO, NCA, NMC…

For a domestic usage, batteries present an interest with a PV production
• But the cost is still too high
• Electric cars can be a good solution 
• Quizz: how long could you feed your home with a car battery ?

• But “practical” problems to solve
For an industrial usage, technically a battery is interesting but financially not 
(so far)
From the point of view of the network operator, investing in a central battery 
would have little interest
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Questions ?

http://iese.heig-vd.ch/ philippe.morey@heig-vd.ch
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