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A Who is Pinfa (Phosphorus, Inorganic and Nitrogen Flame retardant
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A EV and HEV vehiclesMarket and Trends
A EMobility Trends and Challenges
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A EMobility and Fire Safety
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pinfa

A Since2009 Pinfa is the voice of PIN Flame retardants Users &
Manufacturers
A 3 continents
EU, NA & China  Vision
Continuous improving the environmental and health profile of the PIN
flame retardant products.

Mission
To maintain high fire safety standards across the world, standards which
minimize the risk of fire to the general public.
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pin d GROWTH FOR FLAREETARDANT&AUTOMOTIVE

Flame Retardant Markets
Automotive & Transport isthe 4th Largest Market

2021 expected FR saleskt)
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Automotive growth forecasts:

Strong global CAGR>6%

APAC as the leader: Chingroducing 55% of BEVpassengercars (2019)
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pinfa

Million electric cars per year - World

70

Global Electric Vehicle (EV) is
estimated at 160 US $Billion in
50 2019

Expected growth 800 $B by 2027

60

40

Resisted the Covid downturn -in

first half of 2020-up 57% in EU
20 while overall market

-37%
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Graph based on estimates at https://www.vpsolar.com/en/electric-cars-market-statistics/
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pin a GROWTH FOR TRANSPORT: AUTOMOTIVE

Very dynamic BEV sector

China ()
Market share 4.7% 1.9% 1.3% 1.7%
%growth +70% +84% +50% +66%
A 100% Electric market in 20507
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—EV-fleet ——New sales
' “Source: Joeri Van Mierio, MOBI-VUB
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pinja PINFA PROJECT: FIRE SAHHIECE ROMOBILITY

Purpose
Bridge the gap between automotive stakeholders of the Emobility value chain

Stakeholders
Pinfamembers, automotive industry, OEMs tier-1 suppliers, academia, etc.

Joint activities

Z Fraunhofer = ™ EMCE @ J“mn

LBF Lr j:ﬂ 201 9 HONDA
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pin a PINFA PROJECT: FIRE SAHHIECE ROMOBILITY

3 workshops organized inthe past two years

China d pinfa Emobility & Fire Safety Challenges
Shanghai, 22November 2018

Japan o pinfa Emobility & Fire Safety Challenges
Tokyo, 01 July 2019

Germany 0 Joint pinfa /Fraunhofer LBF/FGK Emobility & Fire safety challenges
Darmstadt, November 12 2019

Pinfa EU sponsored an EMobility and Fire Safety

webinar October 28, 2020 North America organized a program in 2018
(Michigan)on Fire safety in Automotive which

included Electromobility €
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pinfa EMOBILITYRENDS: BATTERY

B a.tte ri es Electric Engine

A Longer range (>300km)

A Heavier >400kg

A Higher energy density & 800V
Today: 145% of 2005

) Li Solid-State: 230% of 2005

A Fast charging time

A Long-term durability

Battery Pack

High Safety Standards

[l Electricity
A Propulsion

Needs for Mass Market Acceptance

A Reduced Cost (15t criterion )
A Increased Stamina (29 criterion)
A Increasedsafety
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pin a EMOBILITYRENDS: ELECTRONICS

Sensors and

Entertainment
Software Size
systems .
Modern high-end cor |
: . Facebook |5
Severalmiles of wires in an XEV Windows Vista |
Loads of data produced by xEV Large Hadron collider |G
Boeing 787 |
Android |

Google Chrome |l

Linux Kernel 2.6.0 8

Mars Curiosity rover [l
Hubble space telescope M
F-22 Raptor |

Space shuttle | . '

0 10 20 30 40 50 60 70 80 90 100

Lines of code (millions
. Source: NASA, IEEE, Wired, Boeing, Microsoft, Linux Foundation, Ohioh ( )
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pin a CURRENT AND FUTURE CHALLENGES

Existing Road Vehicles already represent a fire risk:

A Over 202,000 vehicle fires, causing 560 deaths, 1500 injuries and nearly 2 Billion US$ property
damage in the US alone in 2018.

Electric and Hybrid vehicles bring new and increased safety risks:

re ri s

A Specific fi k
to possi b

s of batteri es, rel ated to er
energyao) I t

e mechanical faul ts and O I

A High amperage drive cables and connectors charging connection, move from 12V to 24 V, with
risks of overheating and arcing

A Proximity and interconnection of electronics battery management, power and communications

A More cables and connectors than in traditional vehicles
e
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pinfa EMOBILIT® FIRERISKS

Fire Causes

A Vehicle fault

A Vehicle Crash (drop)
A Charger fault

A Internal Cell fault

Risks can be classified in 4 categories

A Release of thermal energy

A High voltage or loss of function

A Release of kinetic energy

A Release of chemicals (electrolyte and gases)
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pinja EMOBILITYRENDEHARGINGTATIONS

20 kW 50 kW 150 kW 350 kW
(2 subunits? of 10 kW) (3 subunits? of 20 kW each) (5 subunits? of 30 kW each) (6 subunits? of 60 kW each)

\ »

16 min. 7 min.
((((( charging time.

Faster charging
up to 7min ( 350kW)

Outgrowing gas stations
150,000 eV C.P. VS 92,000as stations
in EU+NA

Challenge:

Europe, Chine

Standardization Japan America rasedy

Up to 4 different connectors per charger

3 cables groups (EU standard, EU HPC, US ‘ ‘ ‘ ’
no HPC) it N [ e i

Challenge: Fire Safety
Cables Halogen Free materials (EN50620)
Connectors

GB/T
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pl nfa ) n a FR ADDITIVES HELP PREVENT IGNITION, SLOW FLAME SPREAD & PROLONG ESCAPE TIME




