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Drivers for Electrification in Automotive

Electrification

Climate Change &
Air Quality

Industrial Opportunity

$

Energy Security

Source:Cornell University from Edwards 2001

Consumer demand
Source:Adweek
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Lots of new models due 2019/2020
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Supply is constraining EV sales for most manufacturers

©2019Source: Press Association, May 2019

3 years



EV and PHEV sales up – even against headwind of falling UK sales
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UK charging infrastructure is growing faster than EV/PHEV sales
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Source: Zap-Map - https://www.zap-map.com



And the UK Grid is the fastest decarbonizing in the G20
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UK Grid Carbon Intensity

-43% in 6
years



Costs have fallen dramatically due to
technology, production volume and
market dynamics

Pack cost fallen from $1,000/kWh to
<$250/kWh in less than 8 years

Nykvist et al 2014

Volumetric energy density is increasing
due to better materials and cell structure

Doubled in 15 years

Requires continued innovation to
continue

©2019

Lithium Ion batteries are improving rapidly



NMC 811 reduces cobalt content and increases energy density

Source: CATL
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BUT:

Material difficult to handle
during manufacture
(extremely hygroscopic)

Gassing observed at high
cell voltages

Sources: CATL, SK Innovation May 2019



Faraday Challenge

Faraday Challenge

£246M, first 4 years (of 10)

Faraday Institution

£78M, TRL1-3

Academic Research

Phase 1, 2017/18

Degradation

Multi-scale modelling

Solid state cells

Recycling

Phase 2,
2018/19

Next Gen Li-Ion

Electrode
Manufacturing

Sodium Ion

Beyond Li-Ion

Innovate UK

£88M, TRL3-6

Proof of Concept

Phase 1
2017

Feasibility Studies

CR&D

Existing IDP and IUK calls

Phase 2 Jan
2018

Phase 3 Dec
2018

APC

£80M TRL6-8

Industrialisation

UKBIC

(+£28M 2019)

Existing APCX calls



UKBIC – Manufacturing research and prototype facility
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Gramme Scale

Typically university scale research
using small quantities of hand-made
materials

Used for fundamental materials
research and initial half-cell
experiments at coin cell scale

Funders typically EPSRC, Faraday
Institution

E.g. Oxford, UCL, Imperial, WMG

Kilotonne Scale

Full scale, high volume
manufacturing plant. Typically 6-
50GWh/year

Used to deliver very large volumes
of cells with no variation or
flexibility to chemistry, format or
quality. Cost/kWh and process
consistency are critical

E.g. Tesla Gigafactory, LG Cheongju,
Panasonic Osaka, Samsung Ulsan

Tonne Scale

Typically full scale manufacturing
facilities used at low rate. Expensive,
inflexible, and impossible to access
except by owner. UKBIC provides
bespoke facility for this purpose.

Used to develop and prove materials,
cell design, manufacturing processes
and parameters “at-rate” prior to full
plant investment

E.g. No public facility in UK or EU

Kilogramme Scale

Typically corporate R&D lab or
University / Catapult centre

Used to demonstrate scalability of
materials to full size cell, and to
develop electrode mixtures,
deposition processes and cell
formats.

Funders typically Innovate UK,
EPSRC, Faraday Institution

E.g. WMG, QinetiQ

UKBIC



UK Battery Industrialisation Centre – UKBIC – opens 2020



UKBIC on track for 2020 opening
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Electrification is no longer just an automotive phenomenon

©WMG 2019



Aero industry now taking electrification very seriously
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Source: ATI Insight_07 – Electrical Power Systems

EV PHEV MHEV



UK Chemical industy engaging in battery supply chain

Report Ref: p.9-10 ©2019



What’s critical for the next 12 months ?

©2019

• Faraday Challenge – funding for years 5-10 (post march 2021)

• Launch DER – and maximise synergies with Faraday

• Secure a Gigawatt hour per year scale electrode and cell production facility in
the UK

• Support UK Chemistry industry to meet its demands

• GROW UK SKILLS BASE IN BATTTERIES AND ELECTRIC VEHICLES

• Don’t hope you can recruit – start TRAINING now !
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