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Smart thermostats, solar-charged batteries, EVs and other
household devices can shore up the stressed grid. Why isn’t
the state going all in on incentives?
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On the possibility of extending the lifetime of lithium-ion batteries
through optimal V2G facilitated by an integrated vehicle and smart-
grid system

W

Kotub Uddin * ", Tim Jackson *, Widanalage D. Widanage °, Gael Chouchelamane °,
Paul A. Jennings *, James Marco *

*WMG, International Digital Laboratory, The University of Warwick, Coventry CVA 7AL, UK
*® Jaguar Land Rover, Banbury Road, Warwick, CV35 0X), UK

ARTICLE INFO ABSTRACT

Artile history:
Received 10 December 2016
Received in revised form

18 April 2017

Accepted 21 April 2017
Availabe online 25 April 2017

Renewable energies are a key pillar of power sector decarbonisation. Due to the variability and uncer-

tainty they add however, there is an increased need for energy storage. This adds additional infra-
structure costs to a degree that is unviable: for an optimal case of 15 GW of storage by 2030, the cost of
storage is circa: £1000/kW. A promising solution to this problem is to use the batteries contained within

equipped with bi charging systems to facilitate ancillary services such
as frequency regulation and load balancing through vehicle to grid (V2G) technologies. Some authors
have however dismissed V2G as economically unviable claiming the cost of battery degradation is larger

st T than arbitrage. To thoroughly address the viability of V2G technologies, in this work we develop a
oo comprehensive battery degradation model based on long-term ageing data collected from more than

fifty long-term degradation experiments on commercial Co/LINICoAIO, batteries. The comprehensive
Smart grid ‘model accounts for all established modes of degradation including calendar age, capacity throughput,
Hlectric vehicle temperature, state of charge, depth of discharge and current rate. The model is validated using six
operationally diverse real-world usage cycles and shows an average maximum transient error of 4.6% in
capacity loss estimates and 5.1% in resistance rise estimates for over a year of cycling. This validated,
comprehensive battery ageing model has been integrated into a smart grid algorithm that is designed to
minimise battery degradation. We show that an EV connected to this smart-grid system can accom-
‘modate the demand of the power network with an increased share of clean renewable energy, but more
profoundly that the smart grid is able to extend the life of the EV battery beyond the case in which there
isnoV2G lts indicate that if a daily between 21% and 38%
state of charge, then discharging 40%—8% of the batteries state of charge to the grid can reduce capacity
fade by approximately 6% and power fade by 3% over a three month period. The smart-grid optimisation
was used to investigate a case study of the electricity demand for a representative University office
building. Results suggest that the smart-grid formulation s able to reduce the EVs' battery pack capacity
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Synergies between China’s
Whole County PV program and
rural heating electrification
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Synergies between China’s Whole County photovoltaic
program and rural heat pump adoption

Anders Hove

https://www.oxfordenergy.org/publications/synergies-between-
chinas-whole-county-pv-program-and-ruar-heating-
electrifications/synergies-between-chin
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