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Varfor har vi batterier
overallt?

Utblick varlden och vart vi ar pavag?
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Fossil energi dominerar
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Utslappen behover halveras globalt till 2030 och
energisektorn star for majoriteten av utslappen.
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Internationella overenskommelser

Nationell lagstifining
Lokala initiativ...

Tio viktiga forslag for att na klimatmalen

=

GOr de transportpolitiska malen forenliga med klimatmalen.

Forbered en reform av vagtrafikbeskattningen.
Sluta subventionera bilagande, bilkorning och parkering.

Stark kommunernas mandat for att framja fossilfria transporter.

Paskynda elektrifieringen av vagtransporter i hela Sverige.

ololv o v r ow

Satt ett stoppdatum for forsaljning av fossila drivmedel.
10. Oka styrningen mot mer klimateffektiva fordon.

https://www.klimatpolitiskaradet.se/arsrapport-2019/

1. Handlingsplan for att na fossilfria transporter bortom 2030-malet.

Stark regelverk och samhallsplanering som minskar bilberoendet.

Utjamna negativa effekter mellan exempelvis stad och landsbygd.

FIGUR 22 - DE VITFARGADE OMRADENA VISAR VAR LADDINFRASTRUK TUREN FOR PERSONTRAFIK BEHOVER
BYGGAS UT MEDAN DE SVARTA LINJERNA VISAR VIKTIGA STRAX FOR GODSTRAFIKEN DAR INVESTERINGAR I
LADDINFRASTRUKTUR FOR DEN TUNGA TRAFIKEN BOR FOKUSERAS

Luled

Sundavall

LADDINFRASTRUKTUR SAKNAS . VIKTIGA STRAK FOR GODSTRAFIXEN

Kalla Framtagen av WS pa uppdrag av Klimatpolitiska radet
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https://www.klimatpolitiskaradet.se/arsrapport-2019/

Snabba forandringar behovs!

Billion tonnes COz per year (GtCO2/yr)

60 -

| COz emissions
decline from 2020

40 - to reach net zero in

2055 or 2040
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Var ar bilen?
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sth Avenue, ar1913
Var ar hasten?
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IEA solar capacity forecast

evolution
Global cumulative solar installations Annual solar additions
GW Instalec GW per year
1,600 80 .
1400 70 'c
1,200 60 !
1.000 50 ’I —
800 40 ." — e —
600 30 ,' ——
400 20 "—F/:f
200 o 10 >,
2000 2005 2010 2015 2020 2026 2030 2035 2040 2000 2005 2010 2015 2020 2025 2030 2035 2040
- o HBIONCAl w2004 e 2006 2008 = 2008 w2010 o 2011 o 2012 e 2013 s 2094 s 2015 e 2016

Source: IEA World Energy Outiook

Funktionsform viktig?

Bloomberg
New Energy Finance




16000 155%

14000 T 135%

GSM - en ofta citerad
marknad

12000 115%

10000 95%

.
g E e Antalet (GSM)
2 oo o mobiltelefonabonnemang vaxte
E E snabbt i borjan av 1990.
£ 6ooo Tl - Forsta GSM-samtalet 1991
(Finland!)
4000 3 * Sveriges forsta nat 1992
* Kan elektrifiering vara
2000 15% g
tjanstebaserat?
o -5%
1990 1995 2000 2005 2010 2015 2020
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A HISTORICAL VIEW ON NEW TECHNOLOGY

Adoption Rate
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Telephone
Electricity
Cars
Radio
Fridge
-_—1V

Air Travel
—Color TV
——Credit Card

Microwave

Video Games

PC

Cell Phone

Internet

Digital Camera

MP3 Player
——HDTV

-_—Social Media
Smartphone
-_—tablet
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Jamfor med tidigare

revolutioner: v
* WC —avloppsnat till alla hus?  covanei .
* Asfaltering? ‘!

* 1965—1975 — Miljonprogrammen

|

* Karnkraftsbygget 1956- 63 och 1972-80 L, | 0y

.["'\ ~

* Telefon — koppartrad till alla hus! ook
GSM abonnemang 1994. > 5 M ar 2000

* Bredband?
* Oljeindustrin? 100 -350 TWh 1950 -> -70
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Teknik kan sla snabbt.
Galler det aven elbilar?

Lat oss kika pa utvecklingen

POWER CIRCLE
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NEW YORK (CNNMoney) -- The all-electric Nissan
Leaf was named the 2011 World Car of The Year at

H U r m 0Unlike your typical "car of the year" award, the World
Car Awards (of which I'm a juror) are voted on by 86
S automotive journalists from over 20 countries that write
for publications that span the globe. This year those
reporters drove an impressive amount of cars and

decided that the Jaguar I-PAce was the best of 2019.
17 apr. 2019

media.jaguar.com

Jaguar's electric |I-Pace takes the World Car of the Year award
https://www.engadget.com/2019/04/17/jaguar-ipace-world-car-award/

18 J Peakof \ 2014
Inflated
Expectations ® Plateau of
Stope of Productivity
Enlightenment

EXPECTATIONS

Trough of
Disillusionment

MATURITY
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HISTORICAL EV DEVELOPMENT
- What can you buy for 40 000 EUR?

175 km (2011) l 190 km (2014) 190 km (2014) 450 km (witp)
250 km (2016) 300 km (2017) 300 km (2016)
% ” v 378 km (2018) v 395 km (2018) 400 km wirh

Very optlmlstlc NEDC- range QU|te honest range (WLTP)
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Den typiska

Maxhastighet: 158 km/h

e | b | | en 2018 Rackvidd eld{ft: 290 km —

Ladduttag: Typ 2

Batterikapacitet: 41 kWh
Effekt elmotor: 156 kW
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25 - Powertrain Cost Comparision for 60kWh/500km Range (w/o subsidy)
20 1
ICE game over
~2029
15 - N
;i . % EV mainstream cost
Q s crossover 2023~24
v -
o 10 | \§~~~ /
........T....-.::....-..-.Rn-uu--_-“oo......................u---
S P PTTIissssssssssssnns oooooooooooooooooooooo oooooo --------------;
EV leaders cost
crossover 2021~22
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Source: Bernstein estimates and analysis

BEV(mainstream) ===<BEV(leaders) e |CE -regulatorycompliance +++++++ ICE - poor compliance



Major Shift Change: Toyota Announces Massive Electric Car Rollout, 10 Nissan sSees 2025 as turning pOint for ClCCtl’iC
cars

e @rmmemsme  EVs By Early 20205

\ &
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Volvo Cars mal ar att 50 procent av forséljningen ska
komma fran elektrifierade modeller 2025

f v in =

OUR CLEAR ROADMAP:
25 ELECTRIFIED MODELS BY 2025, INCLUDING 12 FULLY ELECTRIC CARS.

SNVW 520Le
Performance (Curw)

s s SMW 330 MW 2200
Drrvedln Partormance iPerfarrrance

Porformancs
i ﬁ

: BW 2308
Nl tatudioa

Toyota announced its electrification plans for the decade 2020-2030. There's a major
shift change in the automaker’s strategy that so far was largely neglecting electric
cars.

Cars

VW to Build Electric Versions of All 300
Models by 2030

By Christoph Rauwald
11 september 2017 19:00 CEST Updated on 12 september 2017 08:19 CEST

Nasdaq

Boardvantage®

Going paperless
with your board has

POWER CIRCLE
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T=5SLnm MODELS MODELX MODEL 3 ENERGI LOGGA IN ‘
-

Tesla

Varfor kdra pad ele
- Prestanda, elbilsleendet! s

- Upplevelse
- Sakerhet

- Design

- Miljo

Vardens gnabbaste bil med rekordsatiande acceleration,
rackvidd och prestanda.

m™2,1s = +400kmn 1000km
0-100 km/h Topphastighet W Rackvidd
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TREND SPOTTING IN CONSTRUCTION EQUIPMENT

POWER CIRCLE
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TREND SPOTTING IN AGRICULTURE

POWER CIRCLE
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TREND SPOTTING IN SHIPPING/ MARINE

A new all-electric cargo ship with a massive 2.4
MWh battery pack launches in China

Manga férséker utveckla en bra och effektiv eldriven motorbat. Men

ke har svenska NewTech Marine nagot pa

Dags for officiell start av
batterifarjorna over Sundet

Nasta helg firas att farjorna Aurora och Tycho
Brahe nu officiellt gar pa el.

Tleetricity fov hatainable entsay
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Marknadsandelar for laddhybrider och elbilar
1

100%
e L L L L L LT
90% ,a" Elbilarnas marknads-
80% 72 andelar 0kar som mest
0% R efter 2025 nar glbllarpa
/ uppnar prisparitet. For att
60% /S darefter plana ut pd hoga
/) marknadsandelar av
50% / nybilsforséljningen.
40% ’I, antas vara
30% / en bvergéngs_l_c'jsn_ing som
Y, kommer att forsvinna
20% P framover da det ar dyrt
10% O ’,,’ med dubbla drivlinor.
0% =z =" Totalsforsaljning minskar —
RN B B B N S IS B B S R i G
T 8 R 3 2 28 28 8 832 R 8L /IR R/LRILLER LYy
= = «Nyforsaljning av elbilar Nyforsaljning av laddhybrider
J
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Antalet elbilar och laddhybrider i Sverige

3 000 000 J/

2 500 000 Utifran prognosen:
Framrakning av totala
antalet laddbara fordon

2 000 000 utifran ndgra antaganden:

* 320000 nya bilar/ar
1 500 000 o
* ayarslivslangd

10006000 Detta medfor 2,5 miljoner
laddbara fordon till 2030.
Osakerheterna fran
500000 forandrade beteenden
-. kring bilinkop blir storre ju
) T langre fram i tiden vi gar.

2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

W Totalt antal elbilar Totalt antal laddhybrider
J

POWER CIRCLE
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Batteriet

Fordonsindustrins nya nyckelkomponent

POWER CIRCLE
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W @ Complete vehicles

@ Body and chassis

i @ Propulsion
The automotive industry in Sweden

A cluster study @ Furnishing

AAD

v VIATORA

JANS POV

@ Electronics/IT

~ y
@ Details and maternals g, W 7 :
= \ - | Stockholm
‘ @ Technology consultants ) “.
@ Others
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Material Components of a Lithium lon Battery

Cap Active materials in a typical Lithium Nickel

Separators A jellyroll battery design places Cobalt Aluminum Oxide battery

two electrode foils into an
electrolyte solution.

Cathode Anode
— : o/
Anode Aluminum 2%
Elect.rolyte __ Nickel 73% — Graphite
Cathode 17— solution (carbon)
100%
The cathode and ?
electrolyte solution — Cobalt 14%

Casing contain the equivalent
of 1 gram of lithium.

B — Lithium 11%

18-650
Lithium ion
battery

SOURCE: BLOOMBERG NEW ENERGY FINANCE
POWER CIRCLE
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Varfor laddar det batire nar det ar varmt?

600

Temperature [°F]
65

L] 105 126
' LiFePO4 160AH SOH 100%

——== LiFePO4 60AKh SOH 100%
= LiFePO4 60ANh SOH 100%
without cover

LiFePO4 8Ah SOH 100%

Li-PO 1Ah  SOH 1009%

Li-lon 2.2Ah SOH 100%

\?

Batteriets inre resistans
okar med fallande
temperatur.

500 -
g -~ -Lead-Acid 150Ah SOH 100% | Nar det blir kallt blir alltsa
e ~ = -Lead-Acid 4Ah SOH 70% bade |addning och
g 400 - .
& urladdning mer
- energikravande.

300 4

Att skatta laddningsnivan
hos ett batteri forsvaras
: | 3 | | | ocksa med lagre
y e O S temperatur eftersom
| § ; A A styrenheten mater strom,
spanning och testar mot en

200 -

100
S — skattning.
R S S e R o SO PR ey s s~ = = |
-30 -25 =20 =15 =10 e -} 0 o 10 5 20 25 30 35 40 a5 50 55

Temperature [°C]

POWER CIRCLE
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Varfor haller ett bilbatteri sa ldnge?

Battery Voltage (V)

Discharge curve : Lithium-lon vs Lead Acid

58

56

|

54

Lithium-lon

32

Lead-Acid

50

48

46

44

0%

10% 20%

30% 40% 50% 60% 70%

Depth of Discharge (%)

\?

Litiumjonbatteriet har en
stadig utspanning upp till
ca 80% laddningsniva
(state of charge).

Darefter faller spanningen
och batteriets fysiska/
kemiska struktur paverkas
permanent - om det
fortsatter.

Vissa tillverkare tillater
kanske 85 % urladdning
medan andra vill vara pa
“sakra sidan” och bara
tillater 70 % urladdning.

J

POWER CIRCLE
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Miljopaverkan av
batteriteknik

Vardekedjeperspektiv

POWER CIRCLE
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WHO WE ARE WHAT WE DO WHERE WE WORK UNDCP.STANDING POVERTY WORK WITH US Q

. THE WORLD BANK

Mi I . oo c HAD « OA —
j : p C Who We Are [ News This page 0 Engiish Espaol Frangals | aaaad! Pycowd L4 v

PRESS RELEASE | MAY 41,2019

New World Bank Fund to Support Climate-Smart Mining
for Energy Transition

Gruvindust

CrvGr e 1S ik alivat WASHINGTON, May 1, 2019—The World Bank today launched the Climate- RELATED
varli . - . = 2l
manniskors livsmiljo = smart Mining Facility, the first-ever fund dedicated to making mining for WORLD BANK
minerals climate-smart and sustainable. The Facility will support the Brief on Climate-Smart Mining
sustainable extraction and processing of minerals and metals used in clean
- - Report - The Growing Role of Minerals
energy technologies, such as wind, solar power, and batteries for energy "t Metats for a Low Carbon Future
storage and electric vehicles. It focuses on helping resource-rich developing
Infographic

countries penefit from the increasing demand for minerals and metals, while

ensuring the mining sector is managed in away that minimizes the
environmental and climate footprint,

The Facility evolves out of a World Bank report “The Growing Role of Minerals

and Metals for 3 Low-Carbon future” which found thata low-carbon future

will be significantly more mineral intensive than a business as usual scenario.
phite and nickel

Global demand for "strategic minerals” such as fithium, gra

will skyrocket by 965%, 383% and 108% respectively by 2050.* While the

and for minerals and metals offers an opportunity for mineral-

growing dem
rich developing countries, it also represents 3 challenge: without climate-

smart mining practices, the negative impacts from mining activities will
increase, affecting vulnerable communities and environment.

The multi-donor trust fund will work with developing countries and emerging

prargiuva ca 15 km &
economies to implement sustainable and responsible strategies and practices
ment and

neral value chain. partners include the German govern

Aitik. Boliger

14 £N0HN X

across the mi

POWER CIRCLE
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Miljopaverkan eller klimatpaverkan?

Eldrivna truckar ska kapa
gruvans utslapp

Att transportera 70 miljoner ton berg upp fran gruvan
drar mycket diesel. Nu ska Boliden elektrifiera nagra
av truckarna i koppargruvan Aitik i ett pilotprojekt.
Fullt utbyggd kan projektet minska Sveriges
koldioxidutslapp med 0,15 procent.

POWER CIRCLE
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Finns det tillrackligt mycket metaller?

Litium-jonbatterier Koboit o @ @ O

EU: Brist pa batterimetallen
kobolt redan 2020

2018-11-22 09:41 Av: Johan Kristensson 21 kommentarer

7 S¥e. P

D “rr‘— x "‘ ,\{

Elbilstillverkning i Kina. Arkivbild. Foto: Magnus Hjalmarson Neideman/TT Visa alla (2) a

Brist pa viktiga metallen hotar
elbilens framtid

Kobolt ar en nyckelkomponent i moderna bilbatterier, men enligt en ny
EU-rapport kommer efterfragan pa metallen att verstiga tillgangen

Elfordonens utbredning kommer att leda till koboltbrist redan redan ar 2020.

2020. Hoppet star nu till Kanada och Australien. POWER CIRCLE
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Finns det fillrackligt mycket metaller?

Sweden eyes cobalt mining on home turf s

— Kartlaggning a
metaller och

“"W{L‘U"Fbkm

v inﬂovatio,,skr.
|}
Mmineral tiska

A
Ndery Hallberg och Helge Regeiiysse
n

SGUS Biarg. iy

LS TR
ijuxo:«;artemn'teu Darier
s o v NzOlﬁ.‘D&.‘G&FG

Sweden is "one of the most interesting areas in the world" to explore minerals §§_‘U
cobalt and lithium, Enterprise and Innovation Minister Mikael Damberq says. T

. d'SU I
in the trans; o PPly balances
mobility nsition to electric

Nvuonl'_gm.s_ [S——

Arvariide i

018

EL 2935; gy
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Det kravs fornybar energi i fabrikernal

I
FORDON
Elbdar Dreselbetar o O ® o

Batterierna kan ge elbilar
storre koldioxidutslapp an
dieselbilar

En ny tysk studie visar att elbilar kan vara sdmre for miljén 8n diesel. Arkivbild, Foto: Malin
Hoeistad /SvD / TT

Tysk rapport: Elbilar kan vara
samre for miljon an diesel

Tillverkningen av batteriet till en el-suv kan generera 74 En ny tysk rapport visar att elbilen kan vara en stérre miljobov én
procent mer koldioxidutslapp an hela produktionen av en diesel. Koldioxidutslappen kan bli storre fran elbilen, om elen kommer
konventionell bil. Enligt en ny undersékning riskerar elbilarna fran till exempel kolkraft, rapporterar Ekot. Samtidigt méts studien av
att bli ett sédmre miljdval an diesel. hard kritik fran flera hall.

POWER CIRCLE
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Det blir fornybar energi i fabrikernal
northvolt Mar

The next generation of battery
manufacturing

We are building the next generation lithium-ion battery factory with a
new concept focusing on scale, vertical integration and highly
controlled manufacturing. The execution is fundamentally different
compared to current battery production facilities. We are dedicated to
creating a circular system, and have the highest ambitions for life
cycle management. Our approach covers cradle to grave. Building
the factory in Sweden; given its carbon free power base, will enable
us to rely on fossil free and inexpensive energy.

As an initial step we will set up Northvolt Labs, which includes a
demonstration line and R&D facility, that will be used to qualify and
industrialize products and processes together with our customers.
Once cells are ready for mass production, they will be produced at
the large-scale factory, Northvolt Ett.

POWER CIRCLE
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GOD KLIMATNYTTA?
Jo - aven med gamla data och potentialen ar enorm!

Elbil {dansk elmiks)

Plug-in-hybridbil (dansk
elmiks)

Effektiv dieselbil

Gennemsnitlig ny fossiliil

100 150
g CO; pr. km

250

Verklig stor dieselbil / Stor elbil med dagens
batterier tillverkade med férnybar el

Verklig stor dieselbil / Stor elbil med dagens
batterier

Bilproduktion (eksklusiv batter)
Verklig stor dieselbil / Stor elbil

m Batteriproduktion

Braendstofprodukiion Verklig liten dieselbil / Stor elbil

Udstadning benzin/diesel NEDC liten dieselbil / Stor elbil

¥ Elprodukiion (inklusiv upstream-

udledninger og tab i elnet og
opladningsproces)

Med atervinning blir dessa
siffor annu lagre...

. 1453 | (ex Northvolt)

-

I /-5

I ::/o:
I, --/c

o 5000 10000 15000 20000 25000
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Las mer i faktablad: —
Batteriers miljopaverkan

e g o n
i 5 eriers miljopaverka
* Tillsammans med mod6torbranschens Batt

riksforbund, IVL — svenska
miljoinstitutet och Bil Sweden

FAKTABLAD FRAN POWER CIRCLE

* Se film pa youtube:

MARS 2019

https://www.youtube.com/watch?v=w4odnd6gwaY OWER CIRCLE

Cleetricity ;'n tudtrinable ntiay
by W/



https://www.youtube.com/watch?v=w40dnd69waY

Hur jobbar vi framat med
infrastruktur?

Vardekedjeperspektiv

POWER CIRCLE
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Utbyggnaden av publik laddning fortsatter

9000
8000 7684

7000 6546
5824
5308 I

6000

5000 4610

4,000 3459

3000 2232 2645
2000 — 1630 1832 2036
1025 1335
< SHHE
0

3826

Q1 Q2 QO3 Q4 Q1 Q2 QO3 Q4 Q1 Q2 O3 Q4 Q1 Q2 QO3 Q4 Q1
2015 2015 2015 2015 2016 2016 2016 2016 2017 2017 2017 2017 2018 2018 2018 2018 2019
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Regional fordelning
av laddpunkter

* | den totala statistiken har
Region Skane, Vastra
Gotaland, Jamtland och
Stockholm flest laddare.

* Raknat per invanare ar det
Region Jamtland och Gotland
som har flest publika laddare
installerade.

* Totalt 7700 laddpunkter

Antal laddpunkter per lan

2000

0

Laddpunkt per 10 000 invanare

5

10

)
15 20 25 30
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Vems dr ansvaret att fa laddet att lira?

Kunden ager upplevelsen

' " “Politiker styr El
och rostar pa politikern

(energimarknadsinspektionen)

Aktorerna tar betalt El styr natbolagens
av kunden investeringar

. Nitbolagen Al
~ satter |

samhallets -
kapacitet P?W,EB 5' BSLE




Till er:

1. Fortsatt investera i snabbladdningsinfrastruktur:
Likstrom > 100 kW !

2. Fortsattinvestera i boende-laddinfrastruktur:
Lastbalansera. 40 bilar per35 A'!

3. Fortsattinvestera i publik strategisk laddinfrastruktur:
AC 3,6 - 22 kW for att driva trafik och ge alternativ till de som inte har mgjlighet att
ladda hemma...

4. Sen kan ni saklart borja kora elbil ocksa - men det kommer ni att gora automatiskt
ganska snart ©

POWER CIRCLE
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Daniel Kulin, Sakkunnig e-mobility

Daniel.Kulin@powercircle.org POWER CIRCLE
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